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Preface. 
Knowledge of European mosquito fauna is of compara- 

tively recent date. Toward the end of the nineteenth cen- 
tury the discoveries of the r61e of mosquitoes as the vectors 
of human and bird malaria gave rise to more intensive 
studies in mosquito taxonomy and \biology. 

Though Ficalbi already in 1892-96 had published a revi- 
sion on European mosquitoes i t  was not until 1910 and 1911 
$hat some short papers by Goetghebuer and de Meijere on 
the Belgian anld Netherlands Culicides resp. appeared. In 
the following years closer studies on European mosquitoes 
were published by Sahneider (1914), Eckstein (1918) and 
Brolemann (1920-21). In the year 1920-21 several more 
important treatises appeared simultaneously, of which the 
most prominent were those of Eidwards (1921), Lang (1920), 
Skguy (1920) and Wesemberg-Lund (1920-21). More 
recently the excellent handbooks of Marshall (1938) on the 
Britigh mosquitoes, of Martini (1932) on the Palaearctic 
species, and of Stackelberg (1937) on the Culicides of USSR 
have contributed much to our knowledge of these insects, 
but still very little is known of Fennoscandian mosqui~toes. 
Apart from the lists balsed on the revision by Edwards 
(1921) of the museum collections in Helsingfors, Copen- 
hagen, and Stoclkholm, only scattered notes on single species 
were published. Concerning Norway no review has been 
published on mosquitoes since the "Enumeratio Insectorum 
N~orvegicorurn" (4, 1877) where only eight species were 

..a indicated. 
With the location of Scandinavia a t  the nortwest corner 

of the Eunasian continent and the great extension north- 
south of the peninsula, interesting details concerning the 
geographical distribution could be expected just in this area. 

The present treatise therefore intends to  bring a s  its prin- 

t cipal object a reliable general view of the mosquito fauna 



of Denmark and Fennoscandia wibh information on the 
distribution of the different species aad their biology so f a r  
known. Though intensive collection has been carried out in 
Southern Norway since 1929, I am well aware of the fact 
bhat the programme could be fulfilled only to a certain 
extent. The vast area to be explored, tlhe limited time of 
development of most mosquito species, and the fragility of 
the material collected, are all factors which make i t  a rakher 
difficult task for one man to cover the entire field. Owing 
to other work it was not until 1939 that  I could commence 
the final revision of the Fennoscandim mosquitoes and then 
war conditions made it difficult to obtain foreign material 
for  comparison. Althol~gh mailing these fragile insects was 
subject to great uncertainty, the Scandinavian entomologists 
placed, with the utmost liberality, their mosquito material a t  
my disposal. I had for  inspection the greater part of the 
Fennoscandifan Culicide-material, but there are still several 
unsolved problems. It might thus have been tempting to 
take up a closer study of racial properties of the northern 
mosquitoes, but this would require extensive series from 
different localities as well as a larger material from abroad. 
Under these circumstances I find i t  of little value to enter 
into speculations regarding northern races, but some indic- 
ations will be found in the systmatical  part of this paper. 
However, in order to lay the foundation for  future work the 
old museum collections have been carefully revised and some 
synonymical problems cleared up. It has, therefore, been 
unavoidable that  bhis paper is burdened with muclh "old 
systematics". 

In the geographical division I follow, for  D e n m a r k : 
Generalstalbens Kort Danmark 1-11 (1916-17), for  S W e - 
d e n : Kemner: Catalogues Insectorum Sueciae (1940), 
for  N o r W a y : Strand: Inndeling av Norge til bruk ved 
faunistiske oppgaver (1943) and for  F i n l a n d : A list 
of local names from the Finnish natural scientific area 
(1938). In the main these publications follow the aldmini- 
strative division of the lands, but, for practical purpose, 
some innovations have been introduced. In  S W e d e n the 
county of Vastellbotten is divided into a southern part: 
Vasterbotten proper and a norbhern part: Norrbotten. 
Flureher bhe vast county of Lappland has been divided into 
five parts: Torne Lappmark, Lule Laprpmark, Pite Lapp- 
mark, Lycksele Lappmark, and Alsele Lappmark (Kemner 
1940, p. 115). In N o r  W a y  the counties Hedmark and 
Opland are divided in a southern and a northern part, the 



county Buskerud in a western and an eastern part, the 
counties Telemark, Aust-Agder, Vest-Agder, Rogaland. 
Hordaland, Sogn og Fjordane, Merre og Romsdal, Serr-Trernde- 
lag, Nord-Trerndelag, and Troms in an outer and an inner 
part, the county of Nordland in four parts (southern outer 
and inner, northern wsstern and eastern), and the county 
of Finnmark into four parts (western, inner, norbhern, and 
eastern). Eaclh division emlbraces a number of administra- 
tive districts and the exact boundaries of the new divisions 
may therefore be gained from official Norwegian maps. The 
main purpose of this new division of Norway is a p~actical  
one: to  divide the vast counties in more convenient areas 
thereby facilitating the identification of tine localities. 

I Although a pure biograplhical division of Norway is not 
intended, the new division, when used in tabulated for,m, 
undoubtedly gives a more "natural" picture of the geo- 
graphical  distribution than the old division in counties. The 
topographical nomenclature used in this paper is in accord- 
ance with the papers mentioned above, and for  details I refer 
to  these publications. In the  lists of distribution bhe fol- 
lowing ablbreviations have been used. 

For S w e d e n :  

Sk : 
B1 : 
Sm : 
01 : 
G. Sand.: 
o g  : 
Sdm : 
Upl: 
Vstm: 

Skgne 
Blekinge 
Smgland 
Blan'd 
Gotska Sandon 
Bstergotland 
Sodermanland 
Ulppland 
Vastmanland 

Vrm : 
Dlr : 
Jmt :  
V'b : 
Nb : 
Lpl : 
Lu. Lpm: 
T. Lpm: 

Varmland 
Dalarna 
Jamtland 
Vasterbotten 
N~r r~bo t t en  
Lappland 
Lule Lappmark 
Torne Lappmark 

For  N o r w a y :  

0: 0stfold VAi : Vest-Agder (inner) 
AK: Akershus and Oslo Ry: Rogaland (outer) 
HEs:  Hedmark (southern) Ri: Rogaland (inner) 
HEn: Hedmark (northern) HOy: Hordaland (outer part  
0 s :  Opland (southern) and Bergen) 
On: Opland (northern) HOi: Hordaland (inner) 
Ba:  Buskerud (eastern) SFy:  Sogn og Fjordane (outer) 
Bv: Euskerud (western) SFi: Sogn og Fjordane (inner) 
VE: Vestfold MRy: Merre og Romsdal (outer) 
TEy:  Telemank (outer) MRi: Merre og Romsdal (inner) 
TEi: Telemank (inner) STY: Sar-Trerndelag (outer) 
AAy : Aust-Agder (outer) STi : Sar-Trendelag (inner) 
AAi: Aust-Agder (inner) NTy: Nord-Trerndelag (outer) 
VAy: Vest-Agder (outer) NTi: Nord-Trerndelag (inner) 
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Nsy: Nordland (outer southern a rea)  TRY: Troms (outer) 
Nsi: Nordland (inner southern a rea)  TRi: Troms (inner) 
Nno : Nordland (northeastern a rea)  Fv :  Finnmark (western) 
Nnv: Nordland (northwestern area)  Fi :  Finnmark (inner) 

F n :  Finnmark (northern) 
FB: Finnmark (eastern) 

For F i n l a n d (bhe Finnish names in brackets) : 
A1 ( A ) :  Alandie (Ahvenanmaa) 
Ab (V) : Regio aboensis (Varsinnis-Suomi) 
N ( U ) :  Nylandia (Uusimaa) 
I<a ( E I O :  Karelia ws t ra l i s  (Etela-Karjala) 
I k  ( K k ) :  I s t h n ~ u s  karelius (Icarjalan kannas) 
S t  ( S t ) :  Satakunta . . 
T a  ( E H ) :  Tavastia aulstralis ( E t e l a - H h e )  
Sa  ( E S ) :  Savonia australis (Etela-Savo) 
K1 (L:<): Karelia ladogensis (Laatokan Karjala) 
Oa ( E P ) :  Ostrobotnia australis (Etela-Pohjanmaa! 
Tb  ( P H ) :  Tavastia borealis (Pohjois-Hame) 
Sb ( P S ) :  Savonia borealis (Pohjois-Savo) 
K b  ( P K ) :  Karelia borealis (Pohjois-Karjala) 
Om ( K P ) :  Ostrobotnia australis (Etela-Pohjanmaa) 
Qk (Krt):  Ostrobotnia kajanensis ;Kainuu) 
Ob (PT) :  Ostrobotnia borealis (Pohjois-Pohjanmaa) 
1,:s (ICs) : Kuusamo 
i l rem (KemL):  Lapponia kemensis (Kemin Lappi) 
Le ( E n L ) :  Lapponia enontekiensis ( E n o n t e k i ~ n  Lappi) 
Li ( InL) : Lapponia inarensis ( Inarin Lappi) 
Lps (P 'sL):  Lapponia petsm-oensis (Petsamon Lappi) 

The following abbrevimations have been used for collectors 
in the distribution lists : 
H. Anth.: Anthon, Henning 3. Smo.: Sandmo, Johannes 
P. Bk: Bakken, P e r  S i ~ g .  : Stzger ,  C .  
Bhn : Bolheman, C .  H. Seg. A. : Sogaarc! Andersen 
KHF:  Forslund, Karl Herman S-R.: Soot-Ryen, T. 
Y. H.: Hagen, Yngvar 0. S.: Somme, Olaug Mathie- 
Hagl.: Haglund, V. J. F .  sen 
Klefb. : Klefbeck, E .  S. S.: Ssmme, Sven 
N. Knab.: Knaben, NiLs H. P S . :  Sonderup, H. P .  
J. Knab. : Knaben, Jorgen Tjed.: Tjeder. Bo 
0 .  M. : Meidell, Ove T. Tjed.: Tjeder, Tord 
LRIV: Natvig, Leif R. Tullgr. : Tulllgren, Albert 
P. N.: Nielsen, Peder P .  Wg.: Wahlberg, P. F. 
0. Rg.: Ringdahl, 0. W-L. : Wesenberg-Lund 
0 .  Skj.: Skjerven, Olav Zett.: Zetterstedt, J .  W. 

The natural basis for  a discussion of the Fennoscandian 
Culicines from a zoogeographical stanldpoint must be a 
general view -of their total distribution. As, however, only 
brief records are to be found in Dhe handbooks, I have. for  
each northern species, compiled all available records of finds 
from P a '1 a e a r c t i c localities outside Denmark and Fenno- 
scandia. The distribution of these species in C a n a d a and 
U. S. A. is, in some cases, merely briefly recorded. 



As the boundaries of many European states are still not 
fixed and as no reference map for  the exact situation was 
available I have used a pre-war map (1925) for  reference. 
After some pondcring I found that  this plan would be the 
most practical one, especially in consideration of the quot- 
ations from several previous publications. 

Concerning the systematics and no~menclature used in this 
paper I refer, for  details, to chapter 5. The descriptions and 
illustrations of the species are, when not otherwise stated, 
based upon Danish and Fennoscanadian material a t  hand, 
and mostly from slide preparations. I have drawn the figures 
myself with a drawing-pencil, eit~her with the aid of a 
drawing-mirror, type 11Abb6; or with a projection apparatus, 
type Edinger. Afterwards my assistent has drawn in the 
figures in chine ink, under my supervision. As the exact 
measurements of the parts delineated are of no taxonomic 
interest, the magnification used for  the figures is, in accord- 
ance with common practice by culicidologists, omitted. In 
delineating details of the larvae the following magnifications 
have been used. Mentum (Zeiss eyepiece, 4, objective 4 mm), 
antennae (Zeiss eyepiece 4, Leitz objective 3) ,  comb-scales 
and pecten tecth (Zeiss eyepiece 6, objective 4 mm). Head 
of f irst  instar larvae ofTh. beryrothi (Zeiss eyepiece 6, objec- 
tive 8 mm). Wesenberg-Eund and some other authors quote 
the length of the adult mosquito in millimetres, but as  the 
length of the abdoraen, to some degree, depends on the 
feeding state of specimens examined, I consider bhese 
measurements of minor importance. Like several investig- 
ators of Alzopheles, I prefer the length of the wing as (an) 
indicator of the size of the mosquito, and this character is 
quoted whenever specimens from Denmark or Fennoscandiz. 
have been accessible for  study. The length of the wing is 
measured on a straight line from the tip of the wing to 
the indentation point a t  the posterior border of the wing, 
just before the alula (Weyer, 1933, p. 402, fig. 2). As usually 
only a few specimens of each species have been measured for 
this character, the figures quoted must be taken merely as 
an indication of the size. In the tables illustrating the larval 
chaetotaxy the figures in the top line indicate the limit 
of variations, the median line: the average value, and the 
third line: the number of specimens investigated on the 
character proper. 

In the list of finds from D e n m a r k ,  S w e d e n  and 
F i n l a n d an exclamation mark b e h i n d the name of 
the locality indicates that  I have inspected the specimen. 



An interrogation mark b e f o r e the name of the locality 
does not indicate any doubt as  to the finding place, but 
merely emphasizes that the exact identification d the speci- 
mens is doubtful. In tlhose cases where adults have been 
bred from larvae or pupae, this is indicated by the signs for 
male or femajle adults, being placed in brackets b e h  i n d 
the finding date of the immature stage. 

In  chapters 3 and 9 information concerning geographical 
distribution and biology from places outside Denmark and 
Fennoscandia is printed in brevier. 

The hydrogen-ion concentration and tlhe iron contents of 
the breeding waters have been examined with the new "Hel- 
lige Komparator". The indicators used were: metlhylread 
(colour-disc. : 3060/5), bromcresolpurple (colour-disc. : 3060:7) 
and bromthymolblue (colour-disc. : 3060/9). However, several 
figures obtained by the use of bromcresolpurple were doubt- 
ful, and I have therefore discarded these measurements. As 
to the iron contents 10 ccm of the water to be tested is 
treated with 10 ccm of 20 % solution of Rhodankalium, 5 ccm 
of 20 O/U hydrochloric acid and 2 ccm of 3 O h  solution of super- 
oxide of hydrogen. The colourdisc used is 3060 50. The 
hardness of the water has been determined against saponace- 
ous solution (Clarks method: 45 ccm saponaceous solution 
= 12"--- 12 g CaO). Checking up research in the year 1931 
on the hardness of the water, I found that the chemist who 
furnished the saponaceous solution had made a mistake that 
makes all the figures obtained in that year useless. I have 
therefore discarded all these measurements. For each 
examination of the breeding waters the test-tubes have been 
thoroughly cleansed in advance with the water to be tested 
and most tests have been carried out twice In cases where 
the numerical values obtained on the colourdisc differed 
in the two tests, the mean value has been used. The 
technique used for bhe identification of the blood meal of 
the mosquitoes by means of the precipitin test is explained 
in the second part (Anophelilzi) of this paper. 

The method employed for making slide preparations of 
Uulicide terminalia is as  follows: the tip of the abdomen 
of the dry specimen is cut off and placeid in a watch glass 
in 10 per cent aquatic solution of caustic potash. In order 
to  immerse the dried preparation in the potashlye, 2-3 
minim of alc. abs. are dripped on i t  with a pipette. The watch 
glass is placed in a termostate a t  a temperature of about 
50" C for an hour, the preparation  then being washed for 
about 15 min. in aqua dest., repeated once, dehydrated and 



transferred from alc. abs. to a slide, embedded in Euparal 
and covered with a cover-slide. The preparations of the 
palps have been handled in the same way. 

The siphonal index, i. e. the ratio of tihe length of the 
siphon to its width a t  bhe base, has been obtained from slide 
mounts, the preparations being drawn by aid of a projection 
apparatus, type Edinger, and the measurements calculated 
from the drawings. 

During my work on the Fennoscandian mosquitoes I have 
received valuable help from investigators and others, and 
before concluding this paper I wish t o  convey my most sin- 
cere thanks to  all  hose who have rendered me assistance. 

In the years 1927128, 1933, 1938 I had the opportunity 
to go through the chief part  of my Norwegian mosquito 
material in the "Institut fu r  Schiffs- und Tropenkrankheiten" 
a t  Hamburg, where bhe directors, the late Professor Dr. 
Nocht (1927128), the late Professor Dr. Fiilleborn (1933) and 
the late Professor Dr. Miihlens (1938) gave me very favour- 
able working conditions. Professor Dr. E. Martini, chief of 
the entomological section, in 1927128, introduced me to the  
difficult systematics and placed a t  my disposal the collection 
of Culicides and his extensive library. In 1933, when I 
worked out further collections of Norwegian mosquitoes in 
the institute, Professor Martini cheaked up the  determin- 
ations of several doubtful specimens, and in the subsequent 
years he repeatedly furnished me with literature and mate- 
rial for comparison. In 1933, Dr. F. Weyer, assistant a t  the  
institute, instructed me in the technique of the identification 
of the blood meal of mosquitoes by means of the precipitin 
test, and in 1938 he introduced me to the statistic investig- 
ation of the maxillary index and wing length of Anopheles. 
To him I also owe some interesting excursions in the vicinity 
of Hamburg in order to  study the biology of different races 
(sibling species) of Anopheles macu7ipennis. 

Beside the Culicides which I collecte~d myself, other Nor- 
wegians also supplied me with material. The late zoologist 
Mr. Ove Meidell1 collected mosquitoes and their larvae in 
south-western Norway (Ry).  In  the years 1934-1935 the  
district veterinarian Olav Skjerven got together a consider- 
able material of mosquitoes from Trysil (HEn 20). More 
accidental collections were received from Director Reidar 
Brekke, Trondheim; cand real. Yngvar Hagen, J e l ~ y ;  cand. 
agric. Jorgen Knaben, Tonsberg; cand. real. Tordar Quel- 
prud, Oslo ; cand. real. L. Rosseland, Sandvika: Mr. Jonas 



Sandmo, Mklselv; Mr. Ottar  Svendsen, Trysil, and Mrs. cand. 
real, Olaug Mathiesen Sc?mme, Oslo. 

Mr. Soot-Ryen, curator a t  tihe Tromsc? Museum, sent me 
for inspection important collections of mosquitoes by pre- 
ference from northern Norway, and a few specimens were 
also received from the Bergens Museum. 

Professor Dr. Peus, Berlin, repeatedly sent me German 
mosquitoes and slide preparations for comparison, and he 
lilberally permitted me to  make use of his excellent key t o  
the commuwis-group of the genus OchZerotatus. In 1934 I 
received from Professor Dr. R. Matheson, Ithaca, N. Y., 
U. S. A. and Dr. C. R. Twinn, Ottawa, Canada, material of 

AGdes nigripes Zett., A.  tzcarcticus Dyar and other North 
American species, and after the war  further material of 
d. rlearctlrus has been placed a t  my disposal by Professor 
Mstheson and Dr. A. R. Brooks, Ottawa. f i r t h e r ,  I received 
from Mr. 0. Ringdal, Halsingborg, mosquitoes collected in 
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l i s t  of  plates. 
Snow-pool a t  Indbygda, Trysil (HEn 20), 20. v 1934. Partly 
shaded Larvae and pupae of A. co??znau?tas. ( N a t v ~ g  phot.). 
The same place a s  shown on P1. I ,  but photographed 5. vii. 
Where the pool was in May there 1s now a green meadow. 
XTote the shade. (Natvig phot.). 
Shallow pool with grassy bottom, a t  the swamp of Fokstumyra 
(OS 37). In the rear the summit Snehetta, 23. v. 1937. Larvae 
of A conxmunis, punctor; pupae of A. ncwrctzc?~~. 

(Natvig phot.). 
Snow-pool near the railroad, Fokstua 23. v. 1937. Stony bottom 
covered with lichens and mosses. The pool is  faintly shaded 
by Betula nana (dwarf-birches). Larvae of A. comnz?inis and 
p~~nc to r .  (Natvig phot.). 
From the barren mountains south of the high mountall1 massif 
Solen, Ytre Rendal (HEn 23), 9. vii 1944 The dark trlangle 
In front of the water net and the saucer 1s a diminutive pool 
teeming with larvae of -4. punctor. Compar the matoh-box 
placed near the saucer. (Natvlg phot.) . 
Swamp-pool on the ridge south of the Selen massif, Ytre Ren- 
dal (HEn 23), surrounded by open woodland (pines and birches). 
Characteristic are the tussocks of Carez 7uqzcclla in the Spllnr/- 
?~urn-moor At the shallow border of the pool: larvae of A 
aztnctor, in the decwer warts of the ~201 :  larvae of A. Prcrziczflns 

A A 

(Natvig phot.) . 
Partlv shaded snow-~ool near the lake Sopnsvannet (AK 13).  
15. v: 1937. Larvae bf A. ~xcrucic~ns, c w m ~ u n i s  and C. pipiens. 

(Natvig phot.). 
Small pools of brackish water near the sea-shore, Prestessnd, 
Kirkecya, Hvaler islands, 13. iv. 1938. Several larvae of A. dor- 
salis, deiritfis, lezico?nelas and a single larva of A. co?rz,n~unis. 
S8hoal water ("Verlandungszone") a t  the border of the lake 
Fiskumvannet (BD 13),  3. vii. 1928. Pupae of A. excrztcians a t  
the border of the lake, male and female adults i n  multitudes 
in the grass. (Natvig phot.) . 
Roc~l~pool near the sea-shore, Kirkeaya, Hvsler. 28. v. 1928. 
Larvae of Neoci~lex apicalis. (Natvig  hot.). 
n/Iosquito swarm on a resting man. (Phot. Dr. Urbye). 
Ccalex torroltu,m. Side-view of male. Note the characteristic 
pointed and upturned palpi. (Orig.). 





C h a p t e r  1. 

The external anatomy of the mosquito. 
A. Imago. Q 

The mosquitoes (Subfamily CuZicinae) are slender n e m a -  
t o c e r o u s Diptera with narrow wings, slender legs and a 
long proboscis projecting forwards from the head. The 
proboscis, the palps, the head and body, the legs as  well as 
the wing venation are all clothed with scales, which may be 
of different shape and size. 

As in other insects, bhe body of the mosquito is divided 
into three divisions - head, thorax, and abdomen (fig. 1). 

The h e a d  - capsule (fig. 2) is nearly globose, the front 
part being encircled by the large "compound" e y e s which 
nearly meet above and below. Q c e l l  i are lacking. In 
front of the head lies the c l y p e u S, forming a conspicuous 
projection a t  the base of the proboscis. In ~e front of the 
head-capsule, just behind bhe clypeus, lies the f r o n S. 

Peterson (1916, 3 (2 ) ,  P. 17) points out. that  the front and 
the clypeus are not always distinguishable in Diptera and he 
therefore uses the term f r o n t o - c l y p e u S for the part 
in question. The crown of the bead is termed the v e r t e X 

(in many books referred to as o c c i p u t) ,  the real occiput 
being reduced in the mosquito to a small plate projecting 
from the back of the head (compare Patton, 1929, l, p. 56). 
Matheson (1929, p. 106 et seq.) denominates this posterior 
part: the n a p e. Peterson (1916, 3 (2 ) ,  p. 23) defines the 
occiput thus: "The occiput comprises all the area dorsad 
of an imaginary transverse line drawn thru the middle of 
the centrally located occipital foramen." 

As to  the denomination of some other parts of the head- 
capsule the descriptions by different authors do not exactly 
coincide and there must also be some misinterpretation. 
Martini in 1931 applied the term "Wange" to  the narrow 
stripe behind the eyes, and Matheson (1929) use the denomin- 
ation "cheek", evidently for the same part. In the first in- 
stance I applied this term myself till I noticed a figure in 
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Fig. 1. Generalised diagram of a mosquito, to  show the 
nomenclature of parts. (After Marshal1 1938.) 

the new edition of Martini's handbook of medical entomology 
(1941, p. 22, fig. 111, with the terms applied to the different 
parts of the head. For the part  of the head-capsule just 
mentioned, Martini here applies the term "Schlafe", and 
alarmed by this I consulted the literature a t  hand. In 
"Bronns Klassen und Ordnungen des Tier-Reichs" de 
Meijere gives the following definition (1916, p. 15) : "Wangen 
(genae) sind die zwischen Untergesicht und den Augen 
liegenden Bander, oben sind sie durch den vorderen Stirnrand 
begrenzt." This seems to correspond exactly with the 
definition given by Patton (1929, l, p. 46) : "In systematic 
work the term vertex is commonly used to include the area 
cn the inner side, and to  some extent below each eye, the 
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Fig. 2.  Head and mouth-parts of a female mosquito. (Aut. del.). 
an.fl, flagellurn of antenna; cl, clypeus; e, eye; fr ,  frons; ge, gena; hy, 
hypopharynx; lb, labium; le, labrum-epipharynx; md, mandibles; mx, 

maxillae; pa, palps; te, tempora; to, torii; ve, vertex; oc, occiput. 

latter generally being known as  bhe gena or cheek." If I 
understand Peterson (1916, p. 23) right he applies the term 
p o S t g e n a for the same part as  is here termed t e m - 
p o r a. Finally Handlisoh (in Schroder : Handbuch d. 
Ent., 3, p. 102, 1925) gives the following definition: "Das 
Gesicht (Facies) den nach vorn gekehrten Teil des Kopfes 
mit EinschluB der zusammengesetzten und einfachen Augen. 
Es wird oben meist duroh eine Quernaht von dem Scheitel, 
v, (vertex) geschieden, grenzt seitlich an den sogenannten 
Sohlafen, te, (tempora) , deren unltere meist zwischen Augen 
und Kiefer eingeschobene Partien als Wangen, ge, (genae) 
bezeichnet werden, und an die Mundregioln oder Mundteile." 
In the mosquitoes the true genae are quite bare, but Martini 
(1931) and Matheson (1929) describe the S c a l e S on the 
part of the head which they call the cheeks (Wangen). 
However this description corresponds exactly with the colour 
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pattern on the stripe behind the eye, termed "Schlafe" by 
Handlisoh (1925) and Martini (1941). I think that  the 
denomination t e m p o r a e or t e m  p l e S must be the 
correct one, and I therefore apply this term to  the said part  
in the  descriptions. 

The head bears the antennae and the mouth-parts. The 
a n t e n n a e are inserted on the median side of the com- 
pound eyes just above the base of the clypeus. As pointed out 
by Martini (1931, p. 2) there exists great diversity in the 
literature concerning the number of segments in the anten- 
nae, but Howard Dyar and Knab have ascertained that  the 
mosquitoes of either sex have 15 segments in the antennae. 
Yhe first segment of the antenlnae, the S c a p e, is a narrow 
ring-like structure, which is obscured by the second segment, 
the globular and cup-shaped t o  r U S or p e d i c e l. Con- 
cerning the true nature of the scape Ohere still exist diverg- 
ing opinions. Patton (1929, 1, p. 56) remarks: "Each an- 
tenna is situated on a narrow ring by means of two chitinous 
points. This ring, which is obscured by the large torus 
(p  e d i c e l ) ,  pd., is referred to as the first  segment or scape, 
S., but its structure suggests that  i t  probably represents the 
a n t e n n a l S c l e r i t e." Martini (1931, p. 2) is of a quite 
different opinion: "Die Auffassung von Peterson, da13 der 
hier als 1. Antennenglied behandelte Abschnitt der Stech- 
miickenfiihler ein bescmderer sonst fehlender Antennalsklerit 
der Kopfkapsel sei, der unter den Dipteren nur bei Culiciden 
(untersucht wurde Psorophora) und Chironomus vorkomme, 
kann aus vergleiclhenden Griinden nicht geteilt werden. 
Denn der Torus ist z. B. bei Dixa deutlich, wenn auch nicht 
so ubertrieben entwickelt wie bei Culiciden, und hier ist die 
Natur des Grundgliedes als Fiilhlerglied unverkennbar, fer- 
ner besagt das Fehlen eines Antennalskleriten bei den 
iibrigen Dipteren schon sehr viel, und endlich 1a13t sich der 
van uns als 2. Antennenglied aulfgefaBte Torus nach seinem 
Bau (er ist Trager des Johnstonschen Organs) mit dem 2. 
Fuhlerglied anderer Insekten homologisieren." The remain- 
ing 13 segments form the f l a g e l l U m, the segments being 
of approximately uniform length in the 9, the two distal 
flagellar segments being elongated in the d .  Hairs are 
attached in whorls (verticils) round the segments. These 
hairwhorls are basal on all segments of the female flagellum 
and on the two most distal segments of the male, while in 
the male they are inserted a t  about the middle of the first 
eleven segments. The antenna of the d has a bushy 
appearance and is said to be p l u m o S e, the hairs being 
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Fig. 3. Mouth-parts of the mosquito. (Aut.de1.) 
a, labellum of T. bergr0th.i Edw.; 1.p. l ,  1.p. 2,  1.p. 3, segments of 
leduced labial palps; ling., lingula. b, cross-section through the 
proboscis (schematic); lb. ep., labrum - epipharynx; md, mandible; 
mx. maxilla; tr., trachea; hp., hypopharynx; sl.d., salivary duct; 

c,  apical part of the maxilla of T. annulata Schrank. 

nilmerous and very long. In the 9 the flaggelar hairs are 
fewer in number and shorter and this type of antenna is 
said to be pi l o S e. 

The m o U t h - p a r t S of the mosquito being of little 
taxonomic interest, a brief description will suffice for our 
purpose. In the female the proboscis externally is made 
up by the lower lip or l a b i u m, a hollow, cylindrical tube, 
which encloses the other mouth-parts, like a sheath, with 
the exception of the maxillary palps. The labium, which 
is clothed with scales and hairs, ils dorsally narrowly open 
and terminates in the two pointed l a b i a l p a l p S or 
l a b e l l a e (fig. 3 A). Within the labium lies the upper 
lip or l a b r u m - e p i p h a r y n x ,  bhe h y p o p h a r y n x  
and the paired m a n d i b l e S and m a X i l l a e. The labrum 
epipharynx (fig. 3 E) is generally depicted as  forming in 
cross-section a U-shaped channel which is ventrally closed by 
the hypopharynx. When apposed, the two elements form a 
closed channel through which the blood is drawn up by the 
pharyngeal pump. In contradistinction to this view R. Vogel 
( 1921, pp. 268-269) remarks : "Die als Blutsaugrohr die- 
nende Oberlippe - - - bildet sowohl beim Weibchen von 
-4)zopheles als beim Weibchen vcm Culex eine doppelwandige, 
ventral geschlossene Rohre, deren im Querschnitt annahernd 
eliiptisches Lumen sich nur v o r n an der Spitze und an 
der Basis beim E'bergang in die Mundhijhle ventral offnet. 
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E s  sind also die in der Einleitung erorterten Angaben bzw. 
Abbildungen von Dimmock, Nuttal U. Shipley, Sohaudinn 
und Eysell, wonach die Oberlippe der ganzen Lange nach 
einen ventralen, durch den  hypop pharynx verschliel3baren 
Spalt aufweiat, irrig. Dagegen sind die Abbildungen von 
R. 0. Neumann (Anopheles), Hartmann U. Schilling (Ano- 
pheles) sowie Fiilleborn (Stegomyia) mit ventral geschlos- 
sener Olberlippe zutreffend." In recent literature Marshal1 
(1938, p. 61) mentions 6he two diverging opinions. Patton 
(1929, p. 81 a, fig. 54, 55, p. 82) depicts &he labrum-epi- 
pharynx with the attenuated ends slightly overlapping, but 
he says that the food channel is closed ventrally by the flat 
upper surface of %he hypopharynx. The  hypop pharynx or 
tongue is a thin lanceolate sclerotised blade with a list 
running along its ventral surface, through which a minute 
channel, the salivary duct passes from the tip backwards 
to 6he salivary pump. The mandibles and maxillae are the 
skin-piercing lancets, the mandibles being only lightly 
sclerotised; the maxillae are more strongly sclerotised and 
distally armed with a row of saw-like teeth (fig. 3 C) ,  being 
of taxonomic interest in the biological races of Anopheles. 

In 6he male the mouth-parts are not adapted for piercing, 
and to some extent they are modified. The hypopharynx is 
fused with the labium anld the maxillae and mandibles are 
more or less reduced. Marshal1 and lStaley (1935 a, p. 531) 
have made a closer investigation of the mandibles and 
maxillae of the British mosquitoes of the subgenera: Ano- 
pheles, Aedes, Finlaya, Ochlerotatus, Theobaldia, Culicella, 
Culex and Orthopodomyia and state that maxillae were 
found in all specimens investigated. Mandilbles were found 
in all specimens of genus Orthopodomyia and of subgenera 
Anopheles and Theobaldia; in mast specimens of subgenera 
Finlaya, Culicella and Culex; but in no specimens of sub- 
genera Aedes and Ochlerotatus. The average length of the 
maxillae and (when present) of the mamdilbles varies greatly 
in different subgenera. The maxillary palps (or just "palps") 
are fixed immediately below the clypeus. They vary accord- 
ing to  sex and tribe. 

In the tribe Anophelini the palps of the male and the 
female are of approximately the same length as the pro- 
boscis, but the male palp is ornammted with long hairs on 
tihe fourth segment w~hereas the female palp is slender and 
not tufted. In the tribe Culicini the male palp, in all 
Northern species except ABdes cinereus, is of the same order 
of length as  the proboscis, and the three last segments are 
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tufted. The female palps are comparatively short, varying 
from one-eighth to one-fourth the length of the proboscis, 
and they are not ornamented with conspicuous hair tufts. 
In Aedes cinereus the male palps are no longer than those 
of the female (fig. 68 m-n) . 

Concerning the number of segments in the palps the 
opinion of different authors are very diverging. Matheson 
(1929, p. 5) remarks: "At the base of the maxillae are the 
maxillary palpi consisting of three to five segments." As 
to the British mosquitoes Marshal1 (1938, p. 59) says: "The 
maxillary palps which are made up of five segments only, 
--p ." Petersen, in his monograph on the head-capsule 
and the mouth-parts of Diptera (1916, 3 (2),  p. 38), re- 
marks: "The maxillary palpi of the Nematocera figured 
have from two segments - Geranomyia and the female of 
Psorophora - to five segments." Becker (1882) says con- 
cerning the palpi of Culex pipiens : "Die kurzen - - - 
Unterkiefer tragen auf einer Tasterschuppe lange, vier- 
gliedrige Taster - - -" and as  to the ?: "Die Kiefertaster 
des Weibchens sind kurz, viergliedrig." Martini, who has 
published a special paper on the palps of the mosquitoes 
(1921 a, 25, pp. 295-301), quotes some diverging opinfions 
concerning the number of segments. 'Ehus Howard, Dyar 
and Knab found in the female Culex pipiem four segments 
and in the male five segments. According to Meinert the 
female palp of this species consists of three segments and 
the male palp of four. In the tribe Culicini Ficalbi inter- 
prets bhe female palp as  three to four-segmented and the 
male palp as  four-segmented, whereas Felt describes five 
segments in the palps of both sexes and according to Theo- 
bald the number of segments varies from one to six. Martini 
goes an (p. 296) : "Um eiae feste Grundlage zu erhalten, 
vergleiche man die Taster verwandter blutsaugender Nema- 
tozeren. ~ b e r a l l  finden wir bei Ceratopogon, Simuliurn, 
Phlebotornus 4 wohl ausgebildete Glieder wahrend stets ein 
5. basales verhaltnismaaig schwach ist, niemals einen ganzen 
Zylindermantel darstellt, aber von dem Stuck derberen 
Chitins, das in die Maxillen iibergeht, durch eine weiche 
biegsame Haut getrenmt ist. Die Frage, ob wir diesen un- 
tersten Abschnitt als Schuppen oder als Glied bezeichnen 
sollen, ist natiirlich bis zu einem gewissen Grade Ge- 
schmackssache. Es steht meiner Meinung morphologisch 
nichts im Wege, die Schuppe als Rest eines Gliedes zu 

' a mosquito! 
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deuten." - - - He describes the male palps of several 
Genera and concludes (p. 299): "Eines erlaubt allerdings 
die Muskulaturanordnung nicht, alle Teile bis auf die beiden 
letzten Glieder als Basalstruktur anzusehen. Das Gelenk 
am Grunde des langen Gliedes wird durch die Muskelanord- 
nung durchaus als ein funktio~nierendes erwiesen, ebenso das 
am Grunde der distalen Schuppe, also an der Basis des gan- 
Zen Tasters. Dagegen ist dieselbe aktive Beweglichkeit der 
proximalen Schuppen unwahrscheinlich, 1a13t also letztere 
@her als Teil der Maxille selbst erscheinen. Urspriinglich 
war ich der Meinung, man miisse in diesen beiden Basal- 
sohuppen die Homologe der Glieder 1 und 2 sehen und die 
Teilung des langen Gliedes sei eine sekundare, welche eine 
Biegsamkeit des Gliedes, das sonst als lange Stange storend 
steif ware, ermoglichen solle. Ich mu13 aber sagen, da13 ich 
jetzt zu der umgekehrten Annahme neige." He concludes 
that  the male and female palps in Anopheles consist of five 
segments, and in most other mosquitoes the ma-le palp con- 
sists of segments Nos : 1,2+3,4,5. The female palp consists 
in Culex of segments Nos: 1 , 2 , 3 ,  and in the other Northern 
mosquitoes of segments Nos: 1 ,2 ,3 ,4 .  

Patton (1929, 1, p. 71 and fig. 49, p. 72) describes the 
maxillary palps of Culex pipiens, and he interprets the two 
basal sclerites (Basalschuppen) as true segments. He there- 
fore emphasizes that  the female of 6his species has four 
palpal segments. Brunetti, in his critical review, seems 
mostly not to  take into consideration the basal sclerites of 
the palps. Concerning the Culex group however he  declares 
(1914, p. 21) : "The question of 3 or 4 joints in the male 
in Culex rests practically on the division or otherwise of the 
long 1st  joint; that  of 5 joints, if so many are ever present, 
on the presence of a small basal joint, which, moreover, 
may perhaps be an antenna1 protuberance only, such as  
exists in many diptera and which (as in some species of 
Phlebotomus) has frequently given rise to  controversy as  
to  its exact nature." 

In connection with these problems I have examined several 
slide preparations of male and female palps of the genera 
Anopheles, Theobaldia, Aedes (Ochlerotatus) and Culex, and 
I do not fully agree with Martini concerning the inter- 
pretation of the segments. No doubt I have not examined 
slide preparations of the muscles in the palps, but in my 
opinion, the existence of muscles will only throw light 
on the actual function of the segments, and little inform- 
ation can be gained thereof concerning the phylogonetic 
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Fig. 4. Some examples of three common types of scales found on the 
head, thorax and abdomen of a mosquito. a ,  flat scales; b, upright 
forked sc,les; c, narrow curved scales. (After Patton and Evans 1929). 

evolution. As to  the muscles H. J. Hansen (1930, p. 242) 
remarlrs: "The coming into existence or  disappearance of 
muscles to joints of thoracic legs or mouth-parts can be 
pointed out to  such a degree not only in orders of the same 
class but in allied families of the same order, that  in most 
cases such features are  seen to  be of secondary nature." In  
most species examined the  two  basal sclerites (Basal- 
schuppen) are separated, and an incurvation in the middle 
of the basal "segment" seems to indicate that  a fusion has 
taken place. As pointed out by Patton (1929, 1, p. 71) the  
two basal segments are only indistinctly separated in Culex; 
he is here using the term segment for the same part  tha t  I 
have above denominated basal sclerite. From the prepar- 
ations examined, I have got the impression tha t  the inter- 
pretaticn of Patton is the correct one as to the  two basal 
segments. In the middle of the long segment there may be 
a break and just a t  this point the chitin may be more or 
less membranous, forming a little "window" or, according 
to  Martini, in some instances even a ring. Examining the 
cuticle in this part  of the palps I can not find indications 
that  we here have to  do with a true joint, and that  the long 
segment therefore actually should consist of two segments. 
According to  this I am i~nclined to interpret the palps thus: 
in the genus C;r7ex the male palps consist of five segments 
and the  female palps of four; in the  other Northern genera 
the male and female palps consist of five segments. Further 
research on the  palps of the mosquitoes is however highly 
desirable. 

The head bears bristles, hairs and scales which may be 
of taxonomic value (fig. 4). Bristles border the posterior 
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Fig. 5. Side-view of thorax (diagrammatic) to show pleural sclerites 
and scale-patches ( a )  and arrangement of bristles (b) .  

Figures redrawn after Peus (1933), lettering by preference according 
to Edwards (1932), terms for the scale-patches after Peus, other terms 
used by him in brackets. a, a.sp., anterior spiracle; hyp.st., hypo- 
stigmal; m,meron (Hypopleura); m.e., mesepimeron; msp.s., meso- 
pleural suture; mt.ep.,metepisternum (dorsales Metepistern.) ; met.st., 
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margin of the eyes Hairs are projecting between the eyes 
and form the f r o n t a l t U f t. The vertex is clothed with 
n a r r o w  c u r v e d  s c a l e s .  U p r i g h t  f o r k e d  
S c a l e S are only found on the upper posterior part of the 
vertex and a t  the back of the  head. The temporae are mostly 
clothed with b r o a d  f l a t  e c a l e s .  

The T h o r a X (fig. 5) is a somewhat rigid, wedge-shaped 
structure, formed by fusion of three segments, viz. the 
prothorax, the mesothorax and the metathorax. Of these 
body-segments only the m e S o t h o r a X containing the 
wing-muscles, is well developed, the p r o t h o r a X being 
reduced to lateral lobes and the m e t h a t h o r a X is still 
more reduced than the probhhorax. The dorsal surface of the 
mesothorax is denominated the m e S o n o t U m. Its prin- 
cipal part, the S c U t U m is faintly divided in two sections, 
the anterior p r e S c U t u m  and the posterior m e S o - 
S c U t U m. Posterior to the scutum lies the S c U t e l l u m 
which in most Northern mosquitoes is a trilobed structure; 
in the genus Anopheles however the scutellum has nearly 
rounded outlines. The dome-shaped po S t n o t U m ("Meso- 
phragma") , lying behind the scutellum, is a separate sclerite 

I in the membrane between the mesonotum and the narrow 
m e t a n o t u m .  

I The lateral parts of the thorax, the pleurae, are sclero- 
I tised. As emphasised by Patton (1929,1, p. 86) an important 
I !andmark on the pleurae is %he m e s  o p l e u r a l  s u t u r e  

(map. S.) ; the large irregularly shaped sclerite, in front of it,  
is the m e s  e p i s t e r n  U m and that posterior to it the 
m e S e p i m e r o n. These sclerites are further divided in 
minor parts whose denomination will be seen from the figure. 
In the terminology I here follow Edwards (1932) but other 
terms applied to these parts are inserted in brackets. Patton 
(1929, 1, pp. 85-87) has worked out a minute terminology 
for  the minor divisions, but I think the terms here applied 
will suffice for our taxonomic purpose. Concerning the 
sclerite termed m e  r o n by Edwards (1932, p. 248, pl. 3, 
fig. 28, 29), Patton (l. C.) gives a different interpretation. 
This sclerite, lying between the middle and hind coxae, he 

metastigmal; par.st., parastigmal; p.sp., posterior spiracle; st.pl., 
sternopleural (ventr. Mesepistern) ; u.ms.e., upper mesepisternal (dors. 
~Mesepistern). b, a.p.n., anterior pronotal (Pronot.);  l.m.e., lower 
mesepimeral; l.st.pl., lower sternopleural (u.Mesepist.); p.a., pre-alar 
(o., Mesepist.) ; p.p.n., posterior pronotal (Proepim.) ; p.sp., post spira- 

cular; pr.pl., propleural (Prostern.);  s.a., sub-alar (o.Mesepim.); 
sp. spiracular 
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denominates the m e S e U S t e r n u m, applying the term 
meron to  the elongated sclerite articulating with the 
hind coxa. 

Further thoracic landmarks are  the a 11 t e r i o r 
s p i r a c l e ,  just behind the p o s t e r i o r  p r o n o t u m ,  
and the p o s t e r i o r  s p i r a c l e ,  between the u p p e r  
m e s e p i m e r o n  and the h a l t e r .  

Peus (1933, 12 (1/2), p. 145-159) has with advantage 
used the scale pattern on the pleural sclerites for differenti- 
ation of the Ochlerotntus-species in the conzmunis-group. 
His key will with some modifications, be employed here and 
a figure after Peus is reproduced below, (fig. 5) the terms 
being altered in part, according to the revised terminology 
applied by Edwards (1932, p. 248, pl. 3, f i g  28, 29). 

Edwards (1921, 12 ( 3 ) ,  p. 265) emphazises the importance 
of the pleural bristles for  taxonomic purpose, and I quote 
below the details of interest for  this treatise (Edwards, 
1932, p. 4) : 

"An t e r i o r p r o n o t a l, the bristles on the rounded 
pronotal lobes, - - -. 

P o S t e r i o r p r o n o t a l (also called, probably wrongly, 
p r o - e p i m e r a l ) ,  on the part  of the side of the 
thorax above the anterior pronotal lobes and in front 
of the spiracle. -. 

P r o p l e u r a l, a small group on the lower part of the 
propleurae, immediately above the front coxa; - - 
-- (these are the hairs described as prosternal by 
Christophers, but they do not belong to  the sternum). 

S p i r a c u l a r, a row immediately in frcmt of the  anterior 
spiracle, - - - . It is necessary to  distinguish 
carefully between the spiracular and the posterior 
pronotal hairs; the former are usually shorter than 
the latter, and their position is b e  h i n d a slight 
ridge which forms the posterior border of the poste- 
rior pronotum. 

P o S t - S p i  r a c u l a r ,  a group situate on the more or 
less membranous area of the pleurae behind the 
prothoracic spiracle, specially characteristic of the 
Aedes group. 

S t e r n o p l e u r a 1, a more or less continuous row on the 
posterior border of the sternopleura. 

P r e - a l a r ,  a group on the small knob immediately below 
and in front of the wing-root. 

S u b - a l a r  (or u p p e r  m e s e p i ~ n e r a l ) ,  immediately 
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Fig. 6. The leg of the mosquito. (Aut. del.). 
a ,  the hind leg of T. ann~tlata Schrank: cx, coxn; trn, trochanter; 
fe, femur; tb. tibia; ta ,  tarsus; cl, claw; b, the claws of fore-, middle- 
and hind tarsus of T. beryrothi Edw. (male); epd, empodium; c, claw 
of hind tarsus of Culex fhreoc~~lez) apicalis Adams (female) ; epd, 

empodium; pv, pulvillus. 

below and behind the wing-root, on upper part of 
mesepimeron, in front of metathoracic spiracle. 

L o w e r me S e p i m e r a 1, often present on to middle or 
lower part of mesepimeron, usually towards its 
anterior margin; sometimes liable to be confused with 
the sternopleural." 

The mesonotum is clothed with scales whose coloration 
and patterns furnish valuable diagnostic evidence. Eysell, 
wh:, has made a fine investigation on the ecdysis of the 
mosquito, remarks concerning the scaling (1911, p. 329): 
"Wie das Haarkleid der Siiuger, das Federkleid der Vogel, 
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so zeigt auch das Schuppenkleid der Stechmiicke S t r o m - 
u n g e n ,  d e r e n  V e r l a u f  g e s e t z m a s s i g  f e s t -  
g e l e g t i S t. Die Schuppenrichtung ist bei den Stech- 
rniicken eine solche, darj die Imago beim Schliipfen nicht 
unnotige Wiederstande erfahrt, ja darj sie im Gegenteil durch 
das Vorhandensein der Schuppen sogar bei diesem Werke 
ilnterstiitzt wird. Wie die Schienen der Eisenbahnen, die 
Eisen der Schlittschuhe, die Stahlkugeln in den Lagern der 
Fahrradachsen die Reibung ausserordentlich verringern, s o  
verringern dieselben auch die Epidermisschuppen, Haare usw. 
der Stechmiicke." Besides hairlike scales we also find hairs 
and bristles on the mesonotum, but these are of little use 
for  diagnostic purposes. 

Each thoracic segment bears a pair of legs, the meso- 
thorax a pair of wings and the metathorax a pair of 
halteres. 

The l e g s (fig. 6 A)  of the mosquito are long and slender. 
Each leg consists of the following segments: the c o X a, 
the t r o c h a n t e r ,  the f e m u r ,  the t i b i a  and the five 
segments of the t a r S U S, thus forming together nine seg- 
ments. The joint between the femur and the tibia is known 
as the k n e e. Generally the length of the legs increases 
from ahead and backwards. The legs are clothed with 
S c a l e S, the colour of which may be of taxonomic value. 
Near the apex of the tibia a transverse row of hairs is, in 
some generae, accompanied by a more distal transverse row 
of stouter spines, known as the t i b i a l S c r a p  e r. The 
relative length of the several parts of the leg and the seg- 
ments of the tarsus, have been used for  taxonomic purpose. 
The tarsal segments are mostly slender and rod-like, except 
the fifth segment in the foretarsi of male Alzopheles and 
fore- and midtarsi of male Culicines. Here the segment is 
concave at the under side, and carries spines and basal teeth 
(fig. 6 B).  The fifth segment bears the claws. These may 
carry teeth and they vary considerably in size and shape, 
accovding to sex and species. Often the several pairs of legs 
of the same species differ concerning the shape of the claws. 
Between the claws is the median e m p o d i U m and beneath 
them are the paired p U l v i l l i (fig. 6 C) .  Also these struc- 
tures, however, are variable in shape and may be of taxo- 
nomic value. 

The long and Earrow W i n  g s (fig. 7) of the mosquito 
and their venation are very characteristic. As the venation 
is of great tax~nomic value, a nomenclature for these struc- 
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Fig. 7. Wing of A. (0) excrz~cians Walk. (Aut. del.). 
Labelled according to the R-C-N nomenclature, the old nomenclature 
In brackets. c, costa; sc, subcosta (auxilliary); r, radius, divides into 
slmple anterior veln r (1st longitudinal) - and a primary branch r, 
(radial sector) which divides into three branches: r, and r,, (2nd long), 
r4,j (3rd long), m1+2 and m: (4th long): cu, and cu, (5th long); 

2nd a (6th long). The corresponding cells are indicated 
by capltal letters. 

tures became necessary. Unfortunately the interpretation 
of the wing veins did not coincide and in consequence 
therewith the terms applied to  the individual vein by older 
authors, did not always agree. A uniform nomenclature 
for the wing venation of a11 orders of insects was established 
by Comstock and Needham (189%-99), partly based on 
previous studies by Redtenbacher ( the R-C-N nomenclature). 
Recently Tillyard (1919, 44, (3 ) ,  pp. 533-718) has made 
closer investigations in the matter and published several 
corrections on this system. According to  Patton and Evans 
(1929, 1, p. 183) Christophers and Barraud have published 
an interpretation of the R-C-N nomenclature concerning 
the wing of the mosquito. 

In conformity with Edwards (1932) I apply the R-C-N 
nomenclature in this treatise. According to  this system 
six main long veins enter the  wing, i. e. the c o S t a (c ) ,  
s u b c o s t a  (sc),  r a d i u s  ( r ) ,  m e d i a  (m) ,  c u b i t u s  
~ C U )  and a n  a l i S ( a ) .  The veins may be simple or they 
ere divided into b r a n c h e s  (forks). A s i m p l e  v e i n  
1s an unbranched vein. A s i m p  l e b r a n  c h is an un- 
'crarched branch. The first  branching from the main vein 
is termed the p r i m a r y f o r k and the secoindary branch- 
ing takes place a t  S e c o n d a r y f o r k S. The basal part 
of the vein, proximal to the fork, is the S t e m. The branches 
of the veins are  indicated by small numbers added to the 
22me of the vein, e. g. r, stands for the f irst  branch of 
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radius. When two branches have united, this is indicated by 
the two numerals added, e. g. r4+5 means the fused branches: 
radius 4 and radius 5. The radius separates a t  its primary 
fork into two unequal parts;  the first  of these is the simple 
vein r, ; the second gives rise to the remaining three branches 
of radius. This second part  of the radius, including its 
branches, is termed the r a d i a l  s e c t o r  or vein r,. 
Concerning the c r o S s v e i n S, we note the two apparent 
cross veinls on each side a t  the base of the long vein about 
the middle of the wing ( r4+j  ) .  The anterior is probably 
not a true crass vein but is supposed to be origin of the 
long vein The posterior is the r a d i o - m e d i a l 
cross vein (r-m). The cross vein joining the media with 
the anterior branch of the cubitus is the m e d i o - c U b i t a l 
cross vein (m-cu). The relative dimensions of details in 
the wing venation may exhibit variations which provide 
valuable indications for diagnostic purpose. Thus, for 
example, the distance between the cross-veins r-m and 
m-cu varies in different genera and species. This distance 
is generally measured in terms of the length of the posterior 
cross-vein (m-cu) , but Marshal1 (1938) has introduced 
the term the s h i f t of the m-cu. This means the numeral 
ratio obtained by dividing the length of the m-cu into the 
length by which i t  is distant from the r-m. The areas of 
the wing membrane, bordered by the veins, are named the 
c e l l S, and they are  denominated after the vein forming 
their a n t e r i o r border. These brief remarks will possibly 
suffice for  our purpose. For  further details see the excellent 
handbook of Patton and Evans (1929), where a review of 
the different systems of nomenclature will be found. 

A diagnostic feature, which a t  once characterizes the wing 
of the mosquito, is the appearance of the long vein (rqt5 ), 
about the middle of the wing, between the two forked veins. 
Another characteristic feature is the scales. These cover 
the veins, and the posterior margin of the wing is fringed 
with scales of different shape. Also the scales covering 
the veins are of different shape and may be of interest for 
taxonomic purpose. In most species the wing scales are 
uniform dark, but some species have both dark and light 
scales on the veins, forming characteristic colour patterns. 
In Anopheles maculipen?zis and the subgenus Theobaldia 
the wing presents a spotted appearance, the scales in these 
spots being either exceptionally large or exceptionally nu- 
merous (fig. 8).  On the wing-membrane we find minute 
hair-like structures, known a s  the m i c r o t r i c h i a e. T h  
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Fig. S. W i ~ g  o f  Theobaldict a~znulatcc Schrafik. (Orig.) 

11 a l t e r e S represent the modified hind wings. They are 
elongated and consist of a cylindrical stem terminating in 
a globular body. Both the stem and the globule may be 
more or less clothed with scales. 

The third region of the body cf the mosquito, the a b- 
d o m e n, is made up of ten segments, all but the last two 
consisting of a dorsal sclerotised shield, the t e r g i t e, and 
a ventral sclerotised shield, the s t e r n i t e, joined together 
by the unsclerotised, flexible membranes, the p l e U r a e. 
The first abdoininal segment has about half the length of 
the following, the spiracles lying in the soft membran:: 
(pleuron) in the 2.-7. segment. The ninth and tenth ab- 
dominal segments are modified to form reproductive organs. 
Form and length of the abdomen is varying in the different 
genera, but may also, to a certain extent, depend on the 
feeding state of the specimen examined. 

As to the origin and homology of the external organs of 
reproduction the opinions are very divergent and in con- 
sequence therewith also the nomenclature of these organs. 
Handlisch, in his handbook (1925, 1, p. 1291) says: "An den 
mannlichen Geschlechtsorganen beteiligen sich sehr oft die 
zn sogenannten G o n o p o d e n umgewandelten Gliedmaljen 
dss  neunten Segmentes, teils als Tastteile teils als Halte- 
apparate. - - - Das eigentliche Begattungsorgan aber 
ist nach meiner uberzeugung kein Derivat von GliedmaBen, 
sondern eine Bildung eigener Art, ,die wir kurz als Penis 
oder Rute bezeichnen." Martini 1928 b, p. 150) is of a 
different opinion a s  to the terminology of these organs: 
"Das Wort Gonopoden sollte ebenfalls nicht eher auf- 
genommen werdsn, als eine Homologie der Teile durch alle 
Insektenordnungen festgestellt nnd der Wert der Valven 
als Gonopoden gesichert ist. Ebenso scheint mir dem Aus- 
druck "Coxit" gegeniiber vorerst eine gewisse Reserve am 
Platz." In contradistinction to this, investigators as  Chri- 
stophers (1928). Feuerborn (19221, Freeborn (1924) and 
Snodgrass consider the external organs of reproduction as  
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modificated abdominal appendages, and Imms (1925, pp. 
43-44), after giving a brief summary of the views held by 
various authorities, says: "On the whole the balance of 
opinion inclines towards the theory of appendicular origin". 

In the f e m a l e the abdomen is either more or less 
pointed ! A e d e s )  or i t  is obviously blunt-ended (the remain- 
ing northern genera). A treatise in the genital armature 
of the female mosquito were published by Macfie and Ingram 
(1922, pp: 157-188), based on fifty West African species. 
The authors declare (1. c. p. 157) : "It may be said gener- 
ally that  we have found in most cases well marked dif- 
ferences between (distinct genera, but only slight or almost 
inappreciable ones between species of the same genus." 
They depict several species, hut names are only given to 
some of the sclerotised parts. Christophers (1923), who 
devoted a closer study t,o the female abdominal segments 
and who established a terminology of the different parts, 
says: "The characters of the female hypopygium do not 
vary greatly throughout the sub-family and with few 
exceptions do not exibit any very striking lead a s  to their 
use in classification. In  spite of this there are clearly very 
definite differences in the details that  might be distinctly 
helpful in certain instances." The eighth segment is not 
usually much specialised, but this is the case with the 
succeeding segment ( f i g  9 ) .  The ninth tergite is a small 
sclerite which in some genera has a ribbon-like form. The 
genital opening is situated i'n the intersegmental membrane 
posterior to  the eight sternite, and behind this opening we 
find a small plate, named the p o S t g  e n i t a l p l a t e ,  
varying in different species. Posterior to the structures 
mentioned lies the t e n t S e g m e n t,  bearing the c e r c i. 
These are leaf-shaped in certain groups, but are usually 
more or less truncated stumpy flap-like organs. Round 
the genitsl opening are several sclerotized plates termed 
by Christophers (1923, pp. 704-7051 : S i g m a, i n S U l a 
a n d a t r i a l p l a t e S. Nelson C. Davis (1926) has under- 
taken an attempt, on Brasilian A n o p h e l i n e S, t o  use 
the female terminalia in a classificatory scheme. As to  
the palaearctic mosquitoes the females of some species have 
been described and depicted by Brolemailn (1919-1920), 
and a few by Skguy (19231, but, a s  f a r  as I can see no 
general treatise on the female abdominal segment of the 
palaearctic species has hitherto been published. In  the 
subgenera Aedes and Ochlerofatz~s the cerci are mostly long 
and prominent and the eight abdominal segment retracted 
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Fig. 9. Female terminalia of Anopheline mosquito. Diagrammatic. 
(After  Nelson C. Da.vis 1926). 

more or less completely within the 7th., whereas in the 
genera Anopheles, Theobaldia, Culez and Mansonia the cerci 
are short. 

The morphology of the male external organs of repro- 
duction is of the greatest importance in the classification, 
and, a s  emphasized by Peue~born (1923, p. 192) the mor- 
phological details of these organs give valuable indication 
a s  to  the real relationship of the different orders of insects. 
Since the fundamental work on the classification of the 
American mosquitoes by Howard, Dyar and Knab (1912) ' 
an enormous amount of work has been done in describing 
and depicti~ng the male genital organs in hundreds and 
hundreds of mosquito speoies. Unfortunately great diver- 
sity exists in the namilng of the different parts, and this 
unsatisfactory state of things brought Edwards (1921, 
p. 23 e t  seq.) to  a closer investigation of tlie male terminalia 
of the mosquitoes. In this classical treatise lie clears up the 
morphological signification of these organs, their homology 
in the different genera and their most suitable denomin- 
ation. At  the end of his paper Edwards gives a valuable 
synopsis of the denomination of the different parts used 

Eomard. Dyar anc! Knab: '.The mosquitoes of Xorth- a12d Central 
America ancl the West  Indies." \l-ashington 191 2. 



Fig. 10. Longitudinal section (diagrammatic) tiirozgh distal abdoxinaj 
segments of a male Aedes subsequent to axial rotation. 

Sclerotised and unsclerotised membranes a re  indicated by t h ~ c k  and 
thin lines respectively. al, apical lobe; bl., basal lobe; bp., basal plate; 
cp., claspette: cx., basistyle; i.c., ileum-colon; ms  , pha!loson~e; pm.. 

paramei-e: r., rectum; S., sternite: st.. dististyle; t.. tergite. 
(After  Marshal1 1938, redrawn from Edwards). 

by previous authors. Already in 1915 Christophers,; in a 
paper on the male genitalia of Anopheles, had pointed out 
the important fact that  in from 24 to 48 hours subsequent 
to the emergence of the male mosquito the eighth and the 
subsequent abdominal segments rotate axially through an 
angle of 180" (fig. 10).  In other papers (1922 and 1923) 
he has worked out the ontogenesis of the male and female 
genital organs and the homologies of the terminal segments 
of the larva and the adult of the  mosquitoes. In  1922-23 
Christophers and Barraud published a proposal for  a uni- 
form denomination of the different parts of the male hypo- 
pygium. Comprehensive investigations on these organs 
have also been published by E. Martini (1922 and 1928), 
who not merely treated the object from a morphological 
point of view but who also, investigating the musculature, 
gave an insight into the action of the different parts. In  
the last mentioned paper he gave a critical review of the 
publications of some previous authors and he proposed a 
uniform German nomenclature for  the different parts. In  
1924 (p. 188 e t  seq.) Freeborn advocated that  the nomen- 
clature of the genitalia of the  mosquitoes had to be brought 
in conformity with the ordinary denominotion used for  these 
parts for insects in general As really several culicidologists 
have a certain tendency to make a special science out of 
their investigations without taking into consideration the 
names used for other groups of insects, this proposal is of 
special importance. 

3 According to Marshall and Staley (1932) this fact is first n e n -  
tioned by Christophers in the Roy. Soc. Rep. to the Malaria Com- 
mittee, Fourth Series. London 1901. 
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As to the rotation of the hypopygium, Feuerborn. in his 
treatise mentioned above (1923 a,  p. 192 e t  seq.) took as  his 
starting poi~nt Bruel's observation (1897, p. 524) that  v a S 

clef e 1- e n s ,  in Culliphora, is coiled round the rectum. 
This rotation of 360 degrees is designated by Feuerborn as  
" H y p o p y g i u m  c i r c u m v e r s u m " .  He confirmed 
the same fact for Psychodu, where the rotation is 180 de- 
grees and he designates this as  "H y p o p y g i U m i n v e r- 
S U m". He is of the opinion that  the ductus and genital 
aperture can only gain their position dorsal to the rectum 
and anus through a postembryonal rotation of the segments 
in question. By comparative investigations of the apical 
abdominal segments in the larva, pupa and adult he could 
point out that  the stigmata, rectum and genital aperture 
had quite the opposite position in the adult to that  which 
must be expected when taking the morphology of the larva 
into consideration. Martini (1928 b, p. 148) points out that  
he posesses several preparations of male mosquitoes, not a t  
all killed subsequent to emergence, where the rotation of 
the hypopygium failed. He emphasises that  further investig- 
ations must be carried on and he suggests the possibility 
that  the rotation is connected with the mati'ng process. 

In a paper on "Sexual selection and allied problems in 
the insects" Richards (1927) states that  in the mosquitoes 
certain intersegmental muscles contract permanently soon 
after emergence and he says further (1. c. p. 343) : "It is a 
remarkable fact that  the twisting should not take place 
till after emergence, and this is probably only the case 
when there is no marked skeletal assyrnetry." According 
to Richards (1927, p. 332) the "hypopygium inversum" is 
t o  be found in some A S i l i d genera, in all the Culicidae 
(including Dixa) , in the E r i o p t e r i n e T i p U l i d S, and 
all the Psychodidae. Lindner records it in Diadocidia 
(Mycetophilidae) while Richards has stated it in Bornbylizls 
discolor Mikan. 

Further contributions to the elucidation of this problem 
are to be found in a treatise by Marshal1 and Staley (1932, 
pp. 368-381) : "On the distribution of air  in the o e s o - 
p h a g e a l d i v e r t i c U l a and intestine of mosquitoes." 
The authors state inter alia: "Shortly before the imago 
elmerges, air accumulates under the pupal skin. This air  is 
swallowed by the imago and pases directly into the stomach; 
the resulting distention of the abdomen helping to push the 
thorax forward so as to rupture the pupal skin. - - - 
Within an hour after complete emergence of the imago, 
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the air  in the mid-gut commences to pass forward into the 
(hitherto empty) oesophageal d i~e r t i cu l a ,~  and after 12-22 
hours the mid-gut no longer contains air. - - - In the 
case of male mosquitoes, the transference of air from the 
mid-gut to the oesophageal diverticula proceeds p a r i 
p a S S U with the tunnicg of the hypopygium, the two 
processes terminating a t  about the same time." They con- 
clude thus: "Why this transfer of air to the diverticula 
coincides with the rotatioln being effected remains to be 
explained." 

The abdomen in the m a l e mosquito generally is longer 
than that  in the female, a t  least relatively but often also 
absolutely. Snodgrass (1904, p. 179) has fixed the term 
"hypopygium" to the male genital segment anld its append- 
ages, i e. the ninth segment. As however also other ab- 
dominal segments are of importance for  the classificatio~~ 
T prefer, in this treatise, in accordance with Freeborn (1924) 
and Martini (1931), to use the term "t e r m i n a 1 i a" for 
the hinder modified abdominal segments. Edwards (1932, 
p. 5) has also adopted this term as preferable to hypopygium. 

As pointed out by Eqdwards (1920, p. 24) the terminalia 
of mosquitoes are  composed of four distinct parts. 

1) A more or less continuous sclerotised ring, representing 
the tergite and sternite of the ninth abdominal segment. 

2) A pair of appendages of the ninth segment, more or less 
ventral in position. 

3) Sclerotised pieces surrounding the anus. 
4) Sclerites of the genital tube. 
The figure (fig. 11) , reproduced after Christophers (1922, 

p. 533), gives a good outlined general view. As to  the 
nomenclature of the different parts see below. 

In addition to the parts quoted above we also mention the 
e i g h t h a d  o m i n a l S e g m e n t, which is of interst in 
the Genus Thcobaldia, in which some species bear a row of 
spines on the apical edge of the tergite. Freeborn (1924, 
p. 190) emphasises that  this segment joins with those 
caudad of it in ratating on its longitudinal axis through an 
angle of 180 degrees. 

T h e n i n t h S e g m e n t is mostly a closed ring, dorsally 
and ventrally often expanded, laterally very narrow but 
rather stout (fig. 12 B).  Martini (1928 b, p. 152) remarks: 
"Daher kann man ebensogut von einer Ventral- und Dorsal- 

4 see :,. 55. 
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Fig. 11. General plan or nzale terminalia. (After  Christophers 1922.) 
A, anus;  Ap, basistyle; P, aedoeagus; X. Seg., pr.octiger; IX. St.. 

IX. T., s t e r n ~ t e  and tergite of the ninth segment. 

platte sprechen, welche in den SeJten durch Seitenbiigel zu- 
sammengehalten werden. Der Seitenbii:;el tragt gelegentlich 
einen Gelenkfortsatz, - -." The ninth tergite is generally 
more or less distinctly bilobed, the lobes bearing bristles or 
spines. In Aedes, Ochlerotutus and Thcobuldia they are 
distinct but mostly moderately developed, in A;zopheZes they 
are only faintly visible. The ninth stepnit:: exhibits few 
modifications, being usually represented by a narrow strip 
of chitin. 

Within the sclerotised ring of the ninth segment arise, on 
the ventro-lateral margin, two large appeiidages, divided 
into two or three segments, and which act as clasping organs. 
These appendages have collectively been termed the f o r - 
c e  p S, but Freeborn (1924, p. 199) proposes the term 
g o 11 o S t y l e S, and points out that  they develop from the 
exopodits of abdominal limbs. Edwards (1920) termed the 
basal segment of each appendage: the "side-piece", the 
second segment: the c l a s p e r and the ultimate : the claw. 
In 1932 he accepted the term "coxite" for the first segment, 
and the style for the second. As Freeborii (1924, p. 201) has 
pointed out that  a small sclerite, a t  the outer base of the 
first segment, is really the c o X i t  e, I find i t  consistent 
to use, with Freeborn, the term b a S i S t y l e for the first 
segment and d i S t i S t y l e for the second segment. The 
segmental nature of the claw is uncertain, and Freeborn 
therefore uses the term: appendage of the dististyle, 
avoiding the denomination claw as some tropical forms have 
other appendages in this place. However all the northern 



Fig. 12. Aedes (Ochlerotatus) conzrnu~ais Terminalia. Deg. 
2:  general view: A: apoderme of side-piece; Ae: external apodeme; 
bl: basal lobe; bs: basistyle; c: claspette; if: interbasal fold; j: junc- 
tura; 9.st.: ninth sternilte; pp: paraproct. b: paraprocts arriculating 
with the lobes of the ninth tergite (1.9.t.); j.pr.: joiilt projection. 
c: paramere. d: psllosome, parameres and junctura of basal spodeme. 
e: apical part of pallosome. f :  apical part of paraproct. (Aur. del.) 

mosquitoes have more or less claw-like appendages, and I 
therefore prefer the brief and plain denomination c l a W. 

The b a S i S t y l e, in its most primitive form, is a hollow 
sclerotised tube, widely open a t  the base, tapering more or 



Fig. 13. Topography of the terminalia (redrawn after Christophers and 
Barraud 1922-3). 

A, apodeme of side-piece; Ae., external apodeme; B., basal apodeme; 
El., area of basal lobe; Cl., p e a  of claspette; If., interbasal fold; 
J., junctura; Pa.. paramere; Pb.1. area of parabasal lobe and spines 
(Anopheles) ; S.A.I., area of sub-apical lobe. (Lettering partly altered 

according to terminology of this treatise). 

less apically and without lacunae. This type we find in 
Anopheles. In other forms a l a c U n a, i. e. a membranous 
area, is hollowed more or less out of the inner face of the 
sclerotised basistyle. In Theobaldia this lacuna may extend 
about one third the way out from the base, in Culex about 
two thirds and the most extreme type we find in the genus 
Aedes, where the lacuna extends from the base of the basi- 
style to its tip. As Edwards (1920, p. 28) remarks: "Here 
the side-piece forms a l o W e r f l a p (ventral in actual 
position) and. an U p p e r f l a p (dorsal) connected on the 
outside by chitin and on the inside by thin membrane, which 
extend right up to the tip." 

At the base of the basistyle there are some internal pro- 
longations into the ninth segment. As these prolongations 
are of a somewhat complicated construction, the opinion of 
the authors differs to some extent as  to their true nature, 
a~nd I therefore find a closer reference necessary. At the 
external border of the basistyle we have the e X t e r n a l 
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a p o d e m e  (fig. 12, A e ) ,  which joints to the j o i n  t - 
p r o j e c t i o n ("Gelenkfortsatz") of the sclerites of the 
ninth segment. The other internal prolongation, t112 
a p o d e m e  o f t h e S i d e p i c c e (fig. 12 A ) ,  is described 
by Christophers and Barraud (1923, p. 832) as follows: "An 
apodematous coxitinuation of the dorsal portion of the  anal 
surface of the side-piece". An instructive figure, published 
by Christophers and Barraucl, is reproduced here (fig. 13) ,  
and I also refer to the figures of the genitalia of Ochlerota t~s  
communis (fig. 12) and Culex pipiens (fig. 118), delineated 
after slide preparations. Edwards, who describes, as  sepa- 
rate sclerites, some "basal plates", remarks (1920, p. 34) : 
"The basal plates vary much in size, attaining their maximum 
in Culcz and Theobaldia. They articulate near their i m e r  
extremities with the apodeme of the side-piece, and i t  is 
noteworthy that  the size of the apodemes varies inversely 
with that  of the basal plates. In very many cases . . . there 
is a definite fusion between the  basal plates and the apodeme, 
so that  i t  is impossible to say where one ends and the other 
begins." In  contradistinction to the above-lmentioned, Martini 
(1922 a ) ,  describing the apodemes, concludes: "Man sieht, 
daI3 ich ein gesondertes, der Basalplatte bei Edwards ent- 
sprechendes Stiick nicht aufgefunden habe. Nur bei echten 
Culex scheint mir sich ei~n Teil der grol3en Myapophyse zu 
einer besonderen Platte abgetrennt zu haben." Valuable 
information on these problems is given by Christophers 
(1922. p. 563) who says: 

"The base of the andropodite dorsally and externally is 
usually produced into the tissues as  an apodematous exten- 
sion. The spodeme has been sufficiently described by 
Edwards who calls i t  the apodeme of the  clasper. 

T h e b a s a l a p o d e m e (basal plate: Edwards) . 
Whether the structure here referred to  is homologous with 
the basal plate in certai~n other insects a s  thought possible 
by Edwards cannot, I think, a t  present be determined. . . . 
Passing round behind the rim of the clasper we shall, after 
passing the dorsal root come to  the junctura, and then to  a 
line where the origi~nal surface of the proandropodite has 
been cut away by the penis fissure. It is a t  this line that  
the apodeme forms. The apodeme can be most simply 
regarded as  an apodematous ingrowth of the rim of the 
andropodite a t  this point. An important function of the 
basal apodeme is to give attachment to the powerful muscles 
which are inserted ilnto the parameral plate. - - - If this 
conception of the nature of the basal apodeme be kept in 
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mind there is no difficulty in understanding its relations 
with surrounding parts. Its relation to the apodeme of the 
clasper is a simple one, for whilst the apodeme of the 
clasper is an inward extension of the clasper base external 
to the dorsal root, the basal apodeme is an extension internal 
to this point. The two apodemes are in fact often connected 
or continuous with another as  noted by Edwards." 

Matheson (1929, p. 16) has depicted separaked basal plates 
of Aedes stimulans, and this figure is reproduced by Marshal1 
(1938, p. 75) in his recent treatise on the British mosquitoes. 
I am inclined to agree with Martini tha t  the basal plates are 
only parts of the apodeme of the side piece, a t  any rate in 
the Aedes (Ochlerotatzcs). Possibly they are separated in 
Culex, but from some of my slide preparations I have the 
impression that  they still are fused through faint sheets of 
chitin. The figure, reproduced after Christophers and Bar- 
raud (1923), however clearly demonstrates the total fusion 
in the type depicted. 

In the majority of northern mosquitoes the d i S t i S t y l e 
is a narrow, plain appendage, mostly tapering a little apic- 
ally; this is the case in the genera Theobaldia, Culez and 
Aedes (Ochlerotatus). In Ai;des S. str. the dististyle is 
deeply bifid with a short basal arm and a longer distal arm 
which apically looks like a fish-tail. In Aedimorphzhs the 
dististyle is broad and conspicuous compressed laterally and 
in Taeniorhynchus the dististyle have a peculiar character, 
being swollen and sharply curved in the middle. 

The appendage of the dis~tistyle, the c 1 a W, joins apically 
to the 'dististyle in Theobaldia, Culex, ABdes (Ochlerotatua) 
and Taeniorhynchus. In Aedes S. str. the claw is lacking, and 
in Aedimorphus i t  is inserted subapically on the dististyle. 
In Theobaldia the claw is comparatively short and nail-like, 
in Taeniorhynchus the nail is very short and stout, in Aedi- 
morphus and Aedes (Ochlerotatus) the appendage is longer 
and spine-like. 

As to the comparative morphological interpretation of the 
several appendages of ithe basistyle the authors are of very 
different opinions, and therefore the names applied to  these 
appendages are numerous and variable. Consulting the 
obtainable literature on the matter I have the impression 
that the most consistent and convincing treatise is that  of 
Freeborn (1924), which is based not only on extensive 
original morphological investigations, but also takes into 
consideration the ontogenetic studies by Christophers 



(1922). I can do no better than quote the following passages 
from this publication (1924, p. 202). 

"Christophers (1922) has shown in a valuable ontogenetic 
study of the male terminalia that  there is hollowed out of the 
inner edges of the gonostyle, which he terms "a n d r o p o - 
d i t  e S", a mass of tissue to which he has given the name 
"h y p a n d r o p o d i t e". The tissue of the hypandropodite 
is used for two purposes, (1) the ornamentation of the 
genital orifice (phallosome) and (2) the formation of a 
ridge which he terms the "harpagonal fold". This fold or 
ridge is the nucleus from which the projections long known 
as  interbases are formed, and for  this reason the author 
prefers the term "i n t e r b a S a l f o l d" - - -(fig. 13, 
if) .  This interbasal fold is constantly present in all mosqui- 
toes (Chaoborus?), forming a ventral and lateral amphi- 
theatre about the  penis cavity and evidently serves to  protect 
the genital opening (iln mosquitoes a t  least). The multi- 
plicity of forms that  its projections assume offer valuable 
generic and, subgeneric characters and the specific ornament- 
ation of these forms serve as the  most useful of the specific 
characters." 

Freeborn considers as  the most generalised form the 
projection of the interbasal fold found in Theobaldia, 
Taeniorhynchus and some other genera (not represented in 
the northern fauna). In these forms a conical lobe, bearing- 
stout spines (Theobaldia) (fig. 14) or a rod (Taeniorhyn- 
chus) (fig. 48), lies at the base of the basistyle within a 
short lacuna. This type is the true b a s a l l o b e. 

In Anopheles S. str. the fold is present ventral and lateral 
of the genital orifice, where i t  is sometimes lobed and always 
bears spines. By a very delicate sclerite the fold follows 
dorsally around the base of the basistyle, where i t  enlarges 
and forms single or paired protuberance bearing heavy 
spines. The ventral lobes have been designated as "claspe6te 
lobes" and the lobes which may occur dorsally are termed 
the "p a r a b a S a l l o b e S". Freeborn emphasises that  
they are both interbasal, i. e. projections of the inter- 
basal fold. 

Investigating different types Freeborn traces out the lines 
of development, from the generalised projection in Theo- 
baldia to  the more specialised types in Aedes (Ochlerotatus) 
and Culex. In Ochlerotatus the lacuna completely separates 
the ventral c l a S p e t t e and the more dorsal basal lobe. 
In addition to this an a p i c a l l o b e has been formed by 
the prolongation of the dorsal flap of the basistyle. Freeborn 
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also considers the S u b a p i c a l l o b e in Czdex as a pro- 
jection of the interbasal fold, which is fused with the 
basistyle to the point where the sub-apical lobe branches 
off. His demonstration of intermediate forms makes this 
theory most convincing. 

According to the above-mentioned we have the following 
types of projections of the interbasal fold: a )  basal lobe 
(b. 1 b) claspette (cl.), c) sub-apical lobe (sa. l.), 
d )  parabasal lobe (pb. 1.). As to the claspette Freeborn 
(1924, p. 205) remarks: "It is difficult to  tell when a basal 
lobe of the generalized type becomes a claspette, as the tran- 
sition from a cone bearing slightly differentiated apical 
spines to a more slender base bearilng a modified spine a t  
its apex is very gradual." Dyar (1918 a ,  p. 71 e t  seq.) has 
pointed out the significance in classification of the typical 
c l a S p e t  t e, i. e. a more o r  less slender stem supporting 
a flattened appendage which is mostly winged. Marshali 
(1938) uses the term claspette in a wider sense, but in my 
opinion it would be an advantage if the term could be limited 
to the classical definition. In this paper I intend to do so, 
and for the homologous structures in AGdes S. str. and 
Aedimorphus I propose the denomination c l a s  p e t t o i d. 

In the male the genital aperture opens behind the ninth 
abdominal segment. The last abdominal segments are fused 
into an anal projection which may have sclerites. As to the 
term "sclerite" Martini (1928 b, pp. 150-151) has some re- 
marks: "Ein Wort nun iiber Sklerite und "Chitinisierungen". 
In der angelsachsischen Literatur liefit man immer wieder 
von Chitinisierungen, WO man bei urn von Skleriten spricht 
und hFrt, namlich dafi dies oder das bei der und der Form 
"chitinisiert" ist. Dabei wird ganz unberiicksichtig gelassen, 
da13 auch die weichen, oft glashellen Teile der Insekten- 
cuticula chitinisiert sind und daher der Ausdruck Chitinisa- 
tion an sich ganz inadaquat ist." According to Imms (1925. 
p. ll), however, the intersegmental membrane is little or 
not a t  all chitinized. How i t  is, I find the term S c l e r i t e 
distinct and most useful, and i t  is also adopted in the hand- 
book by Imms. 

1 The anal projection, which is termed the tenth segment 
by Edwards (1920, p. 30), is designated p r o c t i g e r by 
Freeborn (1924, p. 194) who says: "Proctiger (bearing the 
anus) has been frequently used by Crampton and other mor- 
phologists for this portion of the body and is an accurate 
and descriptive term that  can be used with safety until 
the true homologies of the cone can be worked out. Inas- 
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much as  two segments, the tenth and eleventh, undoubtedly 
enter into its make-up, the terms "segment" and "tenth" are 
not applicable." As Edwards, in Genera Insectorum (1932, 
p. 5) has accepted the term paraprocts, it  will be consistent 
herewith to  use the denomination proctiger. 

The p a r a p r o c t S form the ventral and sometimes 
ventro-lateral sclerites of the proctiger. In Aedes the distal 
end of the paraproct has a simple curved hook bent dorsally 
(fig. 12),  in Theobnldia i t  is furnished with furcations and 
in Culex the distal t ip  is ornamented with a cluster of spines, 
the "crown" (fig. 118). At the base of the paraprocts the 
l a t e r a l a r m S arise. Encircling the base of the proctiger 
they form a circumanal sclerotised wall ending on the dorsal 
side of the  proctiger and articulating with the lobes of the 
ninth tergite (fig. 14 C). In the genus Culex the paraproct 
also has v e n t r a l a r m S. These cylindrical, sclerotised 
projections branch from the dorsal edge of the paraprocts, 
bend outward, ventrally describing an arc along the inside 
of the base of the basistyle (fig. 121 c-d). Concerning the 
orientation of the ventral arms Freeborn remarks (1924, 
pp. 198-199): "In a natural position the tip is directed 
ve~ntral of  the proctiger, but in potash mounts i t  bends 
through an angle of 90 degrees and appears to  lie in the 
same plane as the paraprocts, arising a t  their bases and 
recurving so that  the tips may in some cases nearly reach 
the tips of the paraprocts." 

As pointed out by Edwards (1920, p. 31) the proctiger 
may also have some dorsal sclerites. These are termed the 
e p i p r o c t S (ep.) by Freeborn (1924, p. 199). In the 
genera Theobaldia an~d Aedes they are visible as sclerotised 
strips apically in contact with the paraprocts, but in the 
other northern genera they are hardly visible, being very 
faint, almost membranous. 

The ejaculatory duct is membranous, but it is protected 
by lateral sclerites ordinary known as the penis valves. The 
authors however are of different opinion as  to  the nomen- 
clature of these genital sclerites. Edwards (1920, pp. 33-35) 
proposes the denomination a e d o e a g U S for the ensemble 
of chitinous structures of the geinital tube of Diptsm, i. e. 
the basal plates, the parameres and the mesosome, the last 
term covering the lateral penis plates and their furcations. 
Concerning the  mesosome Freeho~n  (1924, p. 207) s a w :  
"Ontogenetically, however, Christophers has shown that  the 
lateral plates (endopodites) become ornamented a t  the 
expense of the basistyle (exopodites) and may therefore 
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Fig. 14 .  Theobaldia beryrothi Edw. 
Terminalia (in par t )  with the phallosome partly pushed out. 1.8.t., 
lobe of the eighth tergite. Lettering otherwise a s  in fig. 12. (Aut. de:.) 

be considered as  organs of dual origin and hence worthy 05 
a distinctive name for which p h a l l o S o m e seems more 
appropriate than mesosome." The term "mesosome" how- 
ever, has again been employed by Matheson (1929) and 
AIarsl~all (1938), but Edwards himself accepts the  term 
"phallosome" (1932, p. 5). As will be seen from the syno- 
nymic list below several other names have also been applied, 
by different authors, to the  genital sclerites. 

In Anopheles the lateral sclerites of the phallosome are 
fused to  form a slender tube, which is either without orna- 
1nentatio:i (A nigripes Staeg.) or crowned with tiny leaflets 
(A. bifurcatus Meig., maculipennis Meig.) . In the genus 
Theobddia the lateral sclerites approximate each other and - 
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form an elongated clam shell shaped organ, the two plates 
being either separated (subg. Theobuldiu) or  they are apic- 
ally fused (subg. CuZiceZZa). Two different types of the 
phallosome are also met with in the genus Aedes; one line 
of development including the subgenera Aedes s. str. and 
Aedinzorphus, where the sclerites are separated and of a 
somewhat complicated construction, the other line com- 
prising the subgenus Ochlerotatz~s where the sclerites are 
curved forming a rough cylinder. 

In  Aedes cinereus Meig. the sclerites are distally split 
in several claws. Owing to the dark colour ,of the chitin, 
details can i~n general hardly be seen, but I possess a some- 
what pressed slide preparation (fig. 106) where the claws 
diverge to some extent. Martini (1931, p. 241) and Marshal1 
(1938, p. 98) have depicted the phallosome of this species, 
but they do not mention details in the text. Yamada however 
has described another species, Aedes esoensis, from Japan 
and Sachalin, which have the sclerites curved and apically 
split into five claws. According to Martini (1931, p. 245) 
this species is closely allied to A. cinereus. As f a r  as  can 
be seen from the preparate, the sclerites of A. cinereus split 
into four claws, one shorter and three longer ones. The 
lateral sclerites of the phallosome in Aedimnrphus vexam 
Meig. are depicted and briefly described by Brolemann 
(1920, pp. 53-54). A closer examination of the rather small 
sclerites shows that  they are furnished with apical fur-  
cations, morphologically representing an  intermediate type 
to the extreme forms found in several non-European species 
of Aedes (fig. 106). 

In the genus Aedes the sclerites, a s  mentioned above, form 
a simple cyliinder, but to judge from the diverging descrip- 
tions the sclerotisation evidently is more or less developed 
in the different species. Freeborn thus (1924, p. 206) says: 
"The lateral plates are now curved to  form a rough cylinder 
but are separated from each other dorsally and ventrally 
except a t  one point on the ventral side, the ventral bridge 
(upper bridge of Dyar). Ln Aedes, this constitutes the entire 
equipment of a poorly chitinized structure that  is easily 
overlooked in a potash preparation." Matheson, describing 
the phallosome (mesosome) of Aedes stimulans (1929, p. 16) 
has evidently another type: "In this species the penis valves 
form a somewhat cylindrical-shaped organ chitinized on the 
sides and over the dorsum. The median ventral portion is 
not chitinized except a t  the base where there is a complete 
ring. The portion over the dorsum has been called the 
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l c W e r b r i d g e, and that  on the ventral side the u p p e r 
b r i d g e." Mo,st of the northem species of Aedes (Ochle- 
rotatus) seem to agree more or less with this type of 
development. 

emphasized by Freeborn, the varied and grotesque 
splitting of the lateral plates in Culex gives rise to  a multi- 
plicity of lobes that  have become the despair of the 
systematists. He says (1924, p. 206) : "No greater confusion 
has been manifest anywhere in the  study of the culicid 
genitalia than in the interpretation of the processes of the  
Culex phallosome." He depicts a drawing from a potash- 
balsam mount of the phallosome of Culex pipiens and com- 
pares i t  with a preparation of an alcoholic specimen. When 
a microscopic mount is made, the phallosome is rotated 
from its  normal position, through an angle of 90 degrees, 
the relationship of processes being lost by the dechitiniz- 
atian of the  thin chitin tha t  makes up the  body of the 
lateral plates. Freeborn (1924, p. 207) concludes thus: 
"The possibility of homologizing the  various processes is 
a hopeless undertaking even with alcholic specimens and 
i ts  attempt has led to considerable confusion. The most 
sensible manner of dealing with this organ in taxonomy 
is to follow the lead of Edwards (1921) and merely state 
the number of processes present and proceed to  describe 
them in the order that  they normally lie in a microscopic 
mount. The hopeful note is that ,  unnatural a s  the position 
assumed in balsam mounts may be, i t  is nearly always the 
same for  the same species." 

In the subgenus Neoculex the lateral sclerites of the 
phallosome are extended in a plane (at least in the balsam 
preparation) and apically dentated (fig. 120 c) .  This apical 
dentatian of the sclerites is also present in most northern 
Ochlerotatus, but the teeth are minute and not so well 
developed as they are in Neoculex. 

The p a r a m e r e s (pm) are small sclerites formed by 
the sclerotisation of a portion of the i~nner wall of the penis 
cavity. They are either Y-shaped (Ochlerotatus) (fig. 12) 
or semilunar (Culex) (fig. 118) and articulate with the basal 
apodeme  basal plate of Edwards) of the basistyle. In  the  
normal position the  parameres are but slightly inclined to 
the axis of the phallosome and basally they are in contact 
with the corresponding parts of the phallosome sclerites. 
They act as levers, and preliminary to copulation they are 
rotated into a position more o r  less perpendicular to  the 
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Fig. 15. C?iZex ptpiens L. 
Terminalia ( ~ n  part)  with the penis pushed out. Lettering a s  m 

fig. 12. (Aut. del.) 

axis of the phallosome, thereby pushing out the phallosome 
sclerites (fig. 14  and 15). 

According to Martini (1922 a )  the rotation of the para- 
meres is due to the  contraction of a M. protrusor extending 
from the basal apodeme to  the distal arm of the paramere; 
the retraction to the original position being effected by a 
M. retractor, extending from the basal arm of the phal- 
losome to the external apodeme. 

As the researches on the terminalia of the mosquitoes 
are  scattered in a lot of papers, I hope that the s y n o p S i S 

below, including the various denominations applied to the 
different parts, will be of some use to students of these 
matters. The terms employed in this treatise are, with a 
few exceptions, iln accordance with Freeborn (1924), the 
synonyms marked with an asterisk being compiled from the 
original papers, the others are quoted from the publications 
of Christophers (1922), Edwards (1920) and Freeborn 
(1924). 

N i n t h  s e g m e n t .  
N i n t h  t e r g i t e .  

Ninth tergite (Edwards 1920*, Marshall 1938*, Matheson 1929*, 
de Meijere 1919) 

IX. tergite (Martini 1922, 1928', Peus 194ZX) 
Sternite du 9e segment (Brolemann 191g*) 
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L o b e s  o f  t h e  n i n t h  t e r g i t e .  
Lobi d. IX. Tergiten (Martini 1922*) 
Basal appendages (Dyar 1918*, Wesenberg-Lund 1920-21*) 
Inferior claspers (Newstead 1911) 
Setaceous lobes (Fel t  1905*) 

N i n t h  S t e r n i t e .  
Ninth sternite (Edwards 1920*, Marshal1 1938*, Matheson 1929*, 

de Meijere 1919) 
Tergite du 9e segment (Erolemann 191S*) 

G o n o s t y l e .  
Gonostyle (Crampton 1920) 
Clasp (Fel t  1904*) 
Claspers (Theobald 1907*) 
Forceps (Edwards 1932*, Marshal1 19382:, Martini 1928*, Mathe- 

son 1929") 
Forcipules genitales (Brolemann 1919") 
Klammerapparat (Eckstein 1920) 
Valve (Martini 1928") 
Zange (Martini 1922*) 

B a s i s t y l e .  
Basistyle (Crampton 1923) 
Basal clasp segment (Fel t  1904*, Fel t  1905:?) 
Basal joint of forceps (par t  of ninth sternite) (de Meijere 1913) 
Basal lobe (Nuttal  and-Shipley 1901*) 
Coxite (Edwards 1932*, Marshal1 1938*, Peus 1942*) 
Grundglied d. Valve (Martini 1922*) 
Halteklammer (Eckstein 1920) 
Pleuron (Tipulidae) (Snodgrass 1904*) 
l e r  article des forcipules (Brolemann 1919*) 
Side piece (Christophers and Barraud 1923*, Dyar and Knab 1919, 

Edwards 1920*, Matheson 1929*, Wesenberg-Lund 1920-21") 
Superior clasper (basal joint) (Newstead 1911) 

D i s t i s t y l e .  
Clasper (Christophers and Barraud 1923*, Edwards 1920*, Mathe- 

son 1929*, Nuttal and Shipley 1901*) 
Clasp filament (Howard, Dyar, Knab 1912, Wesenberg-Lund 

1920-21*) 
Endglied d. Valve (Martini 1922*) 
Greifhaken (Martini 1928* ) 
Klammerhaken (Eckstein 1920) 
2e article des forcipules (Brolemann 1919*) 
Stylus (terminal joint of forceps) (de Meijere 1919, Peus 1942*) 
Style (Edwards 1932*, Marshal1 1938*) 
Superior clasper (second joint) (Newstead 1911) 
Terminal clasp segment (Fel t  1904*, 1905") 

C l a W (Dyar  1918*). 
Claw (Marshall 1938*, Matheson 1929") 
Appendage of the clasper (Christophers and Earraud 1923*) 
Appendage of the dististyle (Freeborn 1924") 
Spine (Fel t  1905*, Matheson 1929*, Wesenberg-Lund 1920-21*) 
3e article des forcipules (Brolemann 1919*) 
Zahn a m  Greifhaken (Martini 1928% ) 

B a s a l l o b e (Freeborn 1924*). 
Easal lobe (Christophers and Earraud 1923*, Edwards 1920*, 

Dyar  1918*, Marshal1 1938*, Matheson 1929", Wesenberg-Lund 
1920-21* ) 
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Easallappen (Martini 1922*, 1929*) 
Claspette (Felt 1905*) 
Claspette (Taeniorrhy~~cAt~s) (Edwards 1920*) 
Harpago (Ma?zsonoides) (Edwards 1913) 
Verrue basale (Brolemann 1919*) 

A p i c a l  l o b e .  
Apical lobe (Dyar 1918*, Edwards 1920Y, Marshal1 1938*, Mathe- 

son 1929*, Wesenberg-Lund 1920-21*) 
Apicallappen (Martini 1922*, 1928") 
.Claspette (Felt 1905*) 
Saillie apicale (Brolemann 1919*) 

S u b - a p i c a l  l o b e  (Culex). 
Sub-apical lobes (Christophers and Barraud 1923*, Howard, Dyar 

and Knab 1912, Marshal1 1938*) 
Sub-apical spines of the claspette (Felt 1905*) 
Lateral process of the side piece (Edwards 1913) 

P a r a b a S a l l o b e (Anopheles). 
Parabasal lobe (spines) (Marshal1 1938%) 
Basal lobe (Edwards 1920%) 
Claspette (Felt 1905*) 
Parabasal lobe (Christophers 1922*, Christophers and Barraud 

1923%) 
Parabasalborsten (Peus 1942*) 

I n t e r b a s a l  f o l d .  
Hypandropodite (excl. genital chitinization) (Christophers 1922*) 
Harpagonal fold (Christophers 1922*) 
Kommissur der Valven (Martini 1928*) 

C l a s p e t t e .  
Claspette (Aedes) (Edwards 1920*, Matheson 1929* ) 
Claspette (Anopheles) (Marshall 1938", Peus 1942*) 
Harpago (Dyar 1918*, Christophers and Barraud 1923*, Wesen- 

berg-Lund 1920-21Y) 
Harpes (Aecles in part) (Felt 1905*) 
Gonapophyses (Brolemann 1919*) 
Intermediate appendage (Newstead 1911) 

E x t e r n a l  a p o d e m e .  
Gelenkfortsatz (Martini 192S*) 
Kleine Myapophyse (Martini 1922*) 

A p o d e m e  o f  t h e  s i d e  p i e c e .  
Apodeme (Edwards 1920Y,, Matheson 1919") 
GroBe Myapophyse (Martini 1922%) 
GroBe Muskelfortsatz (Martini 1922'") 

B a s a l  p l a t e s  (Edwards 1920Y) 
Basal plates (Matheson 1929*) 
Apodeme aliforme (Brolemann ISIS*) 
Intromittent organ (p. p.) (Newstead 1911) 
Ligament (Dyar 1918) 
Basal apodeme (Christophers and Barraud 1923*) 

A e d o e a g u s .  
As pointed out by Freeborn (1924, p. 208) i t  is impossible to produce 

an  accurate synonyin list for the nomenclature of the different parts 
unless the specific description of all species described by each author 
were to be consulted. The list of terms compiled here cover terms 
applied to one or more parts of the aedoeagus. 

Cylindre perianale (Brolemann 1919*) 
Divisions of harpagones (C,~clex) (Edwards 1913) 
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Divisions of mesosome (Edwards 1920*) 
Dorsale Briicke (Martini 1928*) 
Genital filament (Newstead 1911) 
Harpago (Culex) (Felt 1905%) 
Lateral plates of the phallosome (Christophers and Barraud 

1923%) 
Loxer  dorsal bridge (Edwards 1920*, Christophers and Barraud 

1923*, Matheson 1929*) 
1\1esosome or  penis (Marshal1 1938*, Matheson 1920*) 
Penis (de Meijere 1919) 
Penis sheath or theca (Christophers 1915*) 
Penis valves (Matheson 1929*) 
Phallosome (Freeborn 1924*) 
Plates of harpagones (Dyar and Knab 1909) 
Second to fourth plates of unci (Culex) (Dyar 1918*) 
Seitenplatten (Martini 1928*) 
Sklerozierten Teilen d. Penis (Martini 1928%) 
Unci (Agdes) (Felt 1905*, Wesenberg-Lund 1920-21) 
Upper (ventral) bridge (Edwards 1920*, Christophers and Bar- 

raud 1923*, Matheson 1929%) 
Ventrale Briicke (Martini 1928%) 

P a r a m e r e (Edwards 1920*, 1932*, Matheson 1929*, Freeborn 
1929*, Marshal1 1938%) 

First uncal plate (Dyar 1918%) 
Gonapophyses (de Meijere 1919) 
Intromittent organ (p. p.) (Newstead 1911) 
Parameral plate (Christophers and Barraud 1923*) 
Uncus (Edwards 1914) 
Trigonapophyses (de Meijere 1919) 
Hebel (Martini 1928%) 

~ r o c t i ~ e r .  
Anal segment (Chr i s to~hers  and Barraud 1923%. Edwards 1032) 
~ f t e r k e g e l  ( ~ a r t i n i  1G28+) 
Analsegment oder Analkegel (Martini 1928*) 
Tenth abdominal segment (the authors) 
P a r a p r o c t S (Freeborn 1924*, Edwards 1932*). 

Bras peniens de l'armature du 6 (Brolcmann 1919*) 
Cerci (Christophers 1923) 
Harpagones ( A e d e s )  (Felt 1905*) 
Harpes (Dyar and Knab 1909, Wesenberg-Lund 1920-21*) 
Major limbs of harpes (Culex) (Felt 1905%) 
Submedian lamelle (p. p.) (Newstead 1911) 
Tenth sternite (Edwards 1920*, Matheson 1929*, de Meijere 1919) 
Ventrale sklerosierte Streifcn des Analkegels (Martini 1922*, 

1928*) 
Ventro-lateral plates (Christophers and Barraud 1923%) 

V e n t r a l  a r m  o f  p ' a r a p r o c t s  (Freeborn 1924*) 
Basal projection of harpes (Dyar and Knab 1909) 
Basal a rm  of tenth sternite (Edwards 1920*, Matheson 1929*) 
Minor limbs of harpes (Felt 1905*) 
Outher branch of harpes (H. D. K. 1912) 
Seitenarm (Martini 3928%) 

E p i p r o c t S (Crampton 1918, Freeborn 1924*). 
Dorsale Analkegelsklerite (hlartini 1928") 
Dorsal plates (Christophers and Barraud 1923*) 
Submedian lamelle (p. p.) (Newstead 1911) 
Tenth tergite (Edwards 1920" Matheson 1929*, de Meijere 1919) 
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Fig. 16. Egg of An.opheles bifzircattts L. 
8,  plan; h, side view. (Aut. del.). 

B. Eggs. 

With the exception of the A n o p h e l i n e eggs, no special 
investigation on mosquito eggs in Denmark or in Fenno- 
scandia is known to have bean carried out. The brief details 
given below, therefore, mainly are based on the  investig- 
ations published by Marshal1 (1.938, p. 31 e t  seq.). 

The shell of the egg is built up of three distinct layers. 
The innermost layer, the thin v i t e l l i n e m e m b r a n e, 
surrounds the yolk. The intermediate layer. the e n d  o - 
c h o r i o n, is hard and opaque, while the outer layer, o r  
e x o c h o r i on, in most cases is flexible and transparent. 
In  new-laid eggs, the  endochorion is also transparent, but 
under normal conditions i t  darkens rapidly and soon be- 
comes opaque. 

As emphazised by Marshal1 the eggs of the Anophelines 
are boatshaped, the upper surface which represents the 
deck, being slightly concave, and the lower surface, which 
represe~nts the hull, being markedly convex (fig. 16). The 
"deck" is surrounded by a delicate striated frill. and the 
 stability of the egg-boat is further augmented by a pair of 
centrally placed, small ribbed, lateral floats containing air. 

The eggs of Anopheline mosquitoes are laid separately 
on water, those of the northern species of the genus Culex 
and of the isubgenus Theobaldin, on water in r a f t-like 
masses (fig. 17) ; those of the  northern species of the genus 
Aedes and of the subgenuls Culicella, separately (fig. 18, 
A-C) and mostly in hollows in the ground or on low-lying 



Danish and Fennoscandian Mosquitoes 39 

Fig. 17. Egg-raft of Cu,lez pipiens with the larvae burst ,out of the 
egg-shell when fixed in alcohol. (After Wesenberg-Lund 1915.) 

areas which become flooded during rainy periods. The eggs 
of raft-laying species are of circular cross-section and taper 
slightly, the larger (anterior) end being rounded and the 
other end bluntly pointed. The eggs are deposited with 
their larger end downwards, the upper surface of the raf t  
being noticeably concave. The egg of Culex is furnished 
with a cup-like c o r o l l a in the anterior end (fig. 18, D, E) ,  
which possibly has some hydrostatic function. The eggs 
of Aedes vary in shape from narvowly to  broad ovoid, and 
they generally have a more or less flattened portion, or base, 
extending from one end to the other. In many cases there- 
fore, the "plan" and "elevation" views of an Aedine egg are 
markedly dissimilar. 

Fig. 18. Outline of Culicine eggs. 
a, A. ( 0 )  rusticus; b, A. ( 0 )  punctor; c, T. (CTLE.) v10rsitans; d, Czslez 

pipiens with attached "corolla"; e, plan and side view of corolla. 
(After  Marshal1 1938). 
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Fig. 19. Larva of a Culicine mosquito (Aedes  cinercrtsi re-,\-ed from 
above. The eight abdominal segment is shown twisteci through 90 

clockwise, to dfisplay the anal segment and the left side comb. 
(After Marshal1 1938). 

C. Larvae. 
The body of the mosquito larva consists of three principal 

regions: head, thorax and abdomen (fig. 19). 
As this paper deals only with the Culicine masquitoes, 

the description given below is of the Culicine larva. but for 
the sake of comparison some brief remarks concerning the 
Anopheline larva are given. The larvae of the two tribes 
Anophelini and Culicini differ in several respects, but they 
can a t  once be distinguished by the presence or absence of 
the siphon. The s i p h o n, present in all Culicike larvae, 
is a tail-like tube projecting dorsally from the eighth ab- 
dominal segment, and the spiracles are situated a t  the tip 
of this siphon. The Anopheline larvae lack the siphon and 
the spiracles are situated dorsally on the eighth abdominal 
segment. The resting position of these two types of larvae 
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Fig. 20. Nomenclature of larval head-hairs in Culicines. 
a, clypeus of Aedes cinere~bs; b, tip of right antenna of same; c, head 

of 4th instar larva of same 
Legend: an., antenna; cl., clypeus; e., eye; ep., epicranical plate; 
f.p., finger-like process; pcl., preclypeus; h.p., hyaline process; sb.h., 
subapical hairs. Numbered hairs: ( 1 )  inner preclypeal; ( l a )  outer 
clypeal; ( 2 )  inner clypeal; (3 )  outer clypeal; ( 4 )  postclypeal; (5) inner 
frontal; (6 )  mid frontal; ( 7 )  outer frontal; (8) sutural; (9 )  trans- 

sutural; (10) terminal; (11) antenal; (12) basal; (13) sub-basal. 
(After Marshal1 1938). 

is also very characteristic. The Anopheliae larvae normally 
rest parallel to the water surface maintaining their position 
by peculiar abdominal, dorsal float-hairs and by the ex- 
panded valves surrounding the spiracles. The Culicine larvae 
are hanging head downwards from the surface of the water, 
being only supported by the capillary action of the valves 
a t  the tip of the siphon. 

Iin most species the head of the Culicine larva (fig. 20) 
is decidedly broader than long; i t  is rouilded and somewhat 
flattened dorsoventrally. Three sclerotised, curved plates 
form the head-capsule. They are: 1) the f r o n t o - c l y - 
p e U S (fr.-cl.) on the dorsal surface, 2) the two e p i c r a - 
n i a l p l a t e S (ep.-pl.) covering the lateral surfaces as 
well a s  the ventral surface. These three plates meet in the 
e p i c r a n i a l S U t U r e (ep.-sut.). Anterior to the fronto- 
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clypeus lies the narrow p r e  c l y p e u S, on which is located 
the labrum, carrying the paired m o u t h - b r u S h e S. 

The a n t e n n a e are  inserted on the outer angles of the 
head, near the extremities of the epicranial suture. In the 
subgenus Theobaldia and the genus Aedes they are relatively 
short and either straighjt or slightly curved. In the sub- 
genus CuZicelZa and the genus Culex the antennae are longer 
and mostly elegantly curved. In the genus Taeniorhynchus 
the antennae are very long, and, according to Wesenberg- 
Lund, the distal part  is modified into a very long, extremely 
flexible f l a g e l l u m (fig. 49). The antennal shaft is 
smooth-surfaced in the subgenus Finlaya, but in all other 
northern Culicine species it is covered with small forward 
directed spines. As pointed out by Wesenberg-Lund (1920/21, 
p. 11) the outer part  of the antenna is almost always of a 
darker colour than the inner part. At the tip of the antennae 
there are two appendages, which pllobably have a sensory 
function. Thus Raschke (1887, p. 25, pl. V, fig. 7'1 described 
the shorter appendage as  an olfactory organ (>>Riech- 
kolbencc). The s e n s o r y  a p p e n d a g e s  areaccompanied 
by three hairs, two of which are inserted more or less sub- 
apically. Projecting from the shaft  of the antenna is the 
a n  t e n n a l tu  f t, in general a fan-shaped group of fins 
hairs from a single stout base. The position of the antennal 
tuf t  is mostly at ,  or beyond, the milddle of the antenna, 
varying somewhat in the different species. In FinZaya 
geniczclatus the antennal tuft is reduced to a single hair, 
in A. cinereus and Aedimorphus vexans it  consists of 5-6 
hairs of moderate length, in Aedes is varies from 5 to 9 
hairs and in TheobaZdia, CuZex and Taerziorhy?zchus the 
number is from 12 to about 25 longer hairs. 

The two pairs of e y e S are situated behind the antennae, 
nearly a t  the middle of the sides of the epicranial plates. 
The large crescent-shaped eyes in front are the developing 
c o m p o u n d e y e  S of the future adult, and just behind 
them lie the small l a r v a l e y e S. 

Of great importance for the classification of the mosquito 
larva is the arrangement of hairs or group of hairs on the 
body of the larva, the c h a s t o t a X y, and special attention 
has been paid t o  this matter in recent publications. Martini 
(1923 a )  published a comprehensive investigation on the 
chaetotaxy of the German mosquito larvae, where he speci- 
fied the variability in relation to the number of hairs in 
different species. Recently Marshall (1938) gave detailed 
information as  to the British mosquito larvae. 
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Fig. 21. Relative positions and lengths of frontal and postclypeal hairs 
in different subgenera of northern Culicines. 

a ,  Subgenus Thoobaldia; b, subgenus Culicella; c, subgenus Aedes; 
d, subgenus Ochlerotatus. 4, postclypeal hair ;  5, 6, 7, inner mid 

and outer frontal hairs. (After  Marshal1 1938). 

There are several hairs on the h e a d  of the lmosquito 
larva, those of principal importance for the classification of 
the Culicine larvae being the f r o n t a l h a i r S, and to  
some extent also the p o S t c l y p  e a l h a i r S. Martini 
(1923 a )  has assigned standard numbers to each psir of hairs 
of the head, of the three thoracic divisions and of each of the 
abdominal segments. These numbers s tar t  in each case by 
No. l (fig. 22). 

Of the hairs of the h e a d there are mainly two pairs - 
po~ssessing diagnostic value : the mid frontal hairs (standard 
No. 6) and the inner frontal hairs (standard No. 5 ) .  I t  has 
proved practical, in order to  indicate how many branches 
each of these two hairs (No. 6 and No. 5)  have, to use a 
formula in the shape of a fraction, named the f r o n t a l 
h a i r f o r m u l a, for  instanoe thus: 4/,. The numeral above 
the fraction line refers to  the mid frontal hairs (No. 6) 
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and the one below to the inner frontal hairs (No. 5) .  The 
arrangement of the frontal and postclypeal hairs in different 
genera and subgenera will be seen from the accompanying 
figures (fig. 21). 

The broad and flat t h o r a X is the most conspicuours 
part of the  larva. It consists of three fused segments - the 
prothorax, the mesolthorax and tho metathorax. The seg- 
ments are indicated by the  arrangement of the paired gmups 
of hairs. Wesanberg-Lund (1920-21) has with advantage 
used the hairs along the dorsal anterior margin of the 
prothorax for )differential purpose and he remarks (1920- 
21, p. 11) : "Twelve hairs or hair-tufts on the  frontal margin 
may probably be the original number, but now and then one 
or  other of these tufts are suppressed". He puts the 
differant hairs and their number of branches in a hair- 
formula, and says : "The hair formula of C. morsitans 
231124421132 is t o  be understood in the following way: In 
the median line two hairtufts, consisting of four hairs; 
laterally two double; they are  followed by two single hairs; 
then follows a tuft  with three hairs, and a t  the extreme 
end a tuf t  with two hairs." Martilni only uses the  half 
formula, and remarks (1923 a ,  p. 553) tha t  the median hair 
of Wesenberg-Lund in reality is a group of three hairs. He 
counts each hair and his (half) formula therefore consists 
of eight hairs ( l ,  1 ,  2;  2 ;  1 ;  1 ;  3 ;  2). The t h o r a c i c  
h a i r f o r m U l a e quoted below in the  descriptions of the 
different larvae, are put up consistent with the view of 
Martini. The lateral h~airs (fig. 22, Nos. 9-12), by some 
authors named the "p e d i c h a e t a e", are situated on low 
tubercles. They may also be of value for  diagnostic purpose. 

The a b d o m e n. Concerning the number of abdominal 
segments Christsphers (1922, p. 537) says: "It is usual to 
refer to the mosquito larva as  having nine abdominal seg- 
ments. The spiracular apparatus is considered an outgrowth 
from the tergite of the eighth segment, whilst the so-called 
ninth segment in this notation is the small lobular piece 
that  carries the sub-dorsal hairs and ventral fan. This 
notation is, however, incorrect. A study of the segments 
and of their developmental history shows tha t  whilst much 
of the apparent eighth segment is actually this structure, 
the greater part of the spiracular apparatus must be 
assigned to  the tergite of a hitherto unrecognised ninth 
abdominal segment. The small terminal segment is the tenth 
abdominal segment." As most authors quote only nine 
abdominal segments, I will, in this paper, consistent with 



Danish and Fennoscandian il!!osquitoes 45 

Pro 

MPSO 

Fig. 22. Thoracic chaetotaxy of Culicine larva.. (After Puri 
and Barraud). 

Culex (dorsal hairs on left, ventral on right): (After Marshal1 1938). 

Marshal1 (1938, p. 48), denominate the segment bearing 
the anal gills, the  a n a l S e g m e n t. 

The first  seven abdominal segments carry conspicuous 
l a t e r a l h a i r S, and in some species (A .  cinereus, 
A. vexans, 0. dorsalis and 0. caspius) the position and 
branching of these hairs may be of value for diagnostic 
purpose. 

The moist distinctive feature on the larval abdomen is the  
prominent respiratory tube, named the S i p h o n, projecting 
from the dorsal side of the eighth abdominal segment. Two 
broad tracheae extend up the siphon, ending in the spiracles, 
which a re  surrounded by five valves, viz. the  m e d i o - 
d o r s a l  v a l v e ,  two l a t e r o - d o r s a l  v a l v e s  and 
two v e n t r a l v a l v e S. A curiouls sclerotised internal 
rod, known as  the  s t i r r u p - s h a p e d  p i e c e ,  may be 
seen through bhe chitinous wall of the tube in the  distal end 
of the siphon. The bases of the  five, flap-like valves 
articulate with the somewhat expended distal end of the  
stirrup-shaped piece. When the larva desires to  dive, this 
piece is drawn into the  siphon by means of retractive 
muscles and the valves are folded together, but when the 
ascending larva reaches the surface of the water the stirrup- 
shaped piece is pushed outwards, causing the valves to 
diverge, thus forming a more or less star-like figure in the  
water surface. Concerning the  function of the valves, 
Marshal1 (1938, p. 50) says: "The entry of water into the  
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trachea is to  some extent prevented by the  protective action 
of the  valves, but chiefly (as recently shown by Keilin, Tate 
and Vincent) owing to  the exudation of an oily secretion 
from certain p e r i S p i c u l a r g l a n d S." In  this paper 
Keilin, Tate and Vincent (1935, pp. 257-261) describe and 
delineate the glands iln the fourth larval instar, but the 
authors point out that  the glands may be seen in all larval 
instars though less differentiated in the first  one. In contra- 
distinction t o  this view M'ontschadsky (1936) emphazises 
that  the secretion from the a a l i v a r y g l a n d S play the 
principal role in the prevention of the  entry of water into 
the tracheae, and he points out that  the diving larva may 
often be seen "licking" the  tip of the siphon with its 
mouth-parts. 

Even Wesenberg-Lund (1920121, p. 13) indicated that  the 
form of the  valves differs from species to  species, and 
detailed investigation on this feature has been carried out. 
by Montschadsky (1927, pp. 479-498). In his monograph 
on the n~osquito larvae of USSR (1936 ,pp. 50-62) he gives 
a comparative review of this feature i~n Dixinae, Anophelini, 
Gulicini and Ghaoborinae, and in the  special part of this 
monograph he publishes illustratiolns of the stigma1 plates 
and the  valves for most species dealt with. 

The shape and proportions of the siphon are of diagnostic 
importance, especially the S i p h o n a l i n d e X, i. e. the 
ratio of the length of the siphon to  its width a t  the base. 
In all northern species but Taeniorhynchus richiarcli there 
are, in the basal half of the siphon, two ventro-lateral rows 
of closely set, flattened teeth, each row denominated collec- 
tively the p e c t e n. The single p e c t e n - t o o t h consists 
of a stout sclerotised spine, which mostly is furnished with 
some ventro-basal d e n t i c l e S. The arrangement of the 
pecten-teeth, their size, and the shape and number of the 
denticles are characteristic for the different species. Ventro- 
laterally the siphon is ornamented with one or more pairs 
of opposed h a i r - t u f t S. Thus the genus Gulex have 
several ventral tufts  in contrast to  the other northern larvae 
with only one pair of ventral tufts. In the genus Theobaldia 
the tufts are placed towards the base of the siphon, whereas 
they are placed towards the centre of the siphon in the genus 
Aedes. 

On each side of the distal end of the eighth segment is 
an assemblage of peculiar flattened soales called the c o m b. 
The c o m b - S c a l e S are directed with their apex posteri- 
orly, each scale being either fringed with bristles or, in 
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some cases, furnished with denticles. The number of comb- 
scales varies in different species, from 8 (Aedes riparius 
D. K.) up to 148 (Culicella morsitans Theob.) ; in the first 
named species they are arranged in a single row, but mostly 
they stand in a more or lesls rectangular patch. Posteriorly 
the comb is encircled by five hairs named the p e n t  a d  
h a i r s .  

The dorsal side of the anal segment is covered by a 
sclerotised plate called the S a d d l e, which in many species 
extends somewhat down the sides of the segment. Marshal1 
(1938, p. 51) remarks that the term saddle is a somewhat 
unfortunate one, as the sclerotised plate in many cases 
(Genus Theobaldia, genus Culex, A. punctor and A. nigripes) 
completely encircles the segment. The shape of the saddle 
and the S a d d l e - h a i r may be useful for identification 
of species. The caudal end of thle anal segment is fu~nished 
with two conspicuous groups of hair; the Id o r S a l b r u S h 
and t h e v e n t r a l  b r u s h  or v e n t r a l  f i n .  The dorsal 
brush is composed of an inner pair of more or less tufted 
hairs and an outer pair of long stout hairs which in some 
species may be slightly branched. 

The v e n t r a l b r u s h is described by Marshal1 (1938, 
p. 51) thus: "The ventral brush (or, as it  is sometimes 
called, the f i n )  is formed by a "staggered" row of tufted 
hairs, arising, in Anophelines, exclusively from a ventro- 
distal g r i d of transverse bars. In the majority of British 
Culicines, however, the tufted hairs are situated partly 
upon, and partly proximal to, the grid, in which case they 
are known as the c r a t a l  and p r e c r a t a l  t u f t s  
respectively. The absence or presence of precatal tufts 
(as  well as  their actual number) is not infrequently of 
assistance in regard to identification." 

At the apex of the anal segment are four papilliform 
processes, the a n a l g i l l S, which surround the anus. 
As pointed out by Marshal1 (1938, pp. 51-52) the gills are 
covered with chitin, deprived of its customary waterproof 
coating of cuticulin, and they are therefore permeable to 
fluids. %he Norwegian material shows, as previously re- 
marked by several authors, that even within the same 
species the length of the anal gills may vary considerably 
(fig. 64, 120). Wesenberg-Lund says concerning the anal 
gills: (1920-21, p. 15):  "they seem to be most strongly 
developed in water which is extremely dark anld peaty". 
Martini (1922 e, p. 82; 1923 b, pp. 235-59) made some in- 
vestigation on this matter and pointed out that the length of 
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the anal gills depended to some extent on the physico-chemi- 
cal characters of the water in which the larvae was reared. 
Larvae reared in water containilng salt were shorter than 
those of larvae from fresh water. Formerly most authors 
supposed that the main function of the anal gills is respira- 
tory but later investigation has ch'anged the opinion con- 
cerning this point. Wigglesworth (1933 a, 1933 b) sums 
up the results of his investigation on the function of the 
anal gills khus: "It is ooncluded that the anal gills are 
primarily water-absorbing organs, and are only incidentally 
concerned in respiration." However, A. Krogh (1939, 
p. 106 et  seq.) quotes recent experiments carried out by Koch 
and Krogh (1936), Koch (1938) and Wigglesworth (1938) 
which prove that the anal gills by preference are salt ab- 
sorbing organs. 

The description of the larva above and the descriptions 
and illustrations of larvae in the systematical part of this 
paper, are, when not otherwise stated, based upon full grown 
larvae. During growth the larva moults four times, each 
stage between two of the successive moults being named an 
i n S t a r. The first instar larva is indicated by the presence 
of the e g g - b r e  a k er, a small, sharp tooth projecting 
from the fronto-clypeus and situated between the eyes 
(fig. 41). As to (the egg-breaker, Marshal1 (1938, p. 53) 
says: "This egg-breaker - - - occurs in at  least two 
distinct forms - the cutting point being at  the apex of a 
cone in the one case, and in the centre of a chisel-ended 
projection in the other. The egg-breaker is of the latter 
type in all species of British mosquitoes except those of 
the genus Aedes.". The typical chisel-formed egg-breaker 
I have found in a Theobaldia larva, but as fa r  as I can see 
the first instar larva of Neoculex apicalis has a cone-shaped 
egg-breaker (fig. 116). In the three later instars the relative 
positions of the various diagnostic hairs are the same, but 
in each one of the succeeding instars most hairs have more 
branches than in the preceding instars. Also the pecten 
teeth and the comb-scales mostly increase in the same 
manner. As only few northern species have been examined 
re the chaetotaxis of different larval instars, I refer to 
the papers of Martini (1923), Marshal1 (1938) and Stadt- 
mann-Averfeld (1923 a, pp. 105-52) for details. 
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D. Pupa. 

Comparatively little has been published on the pupa of 
the Culicines and it might therefore be of some interest to 
quote even older investigations on this stage. 

The first description of a mosquito pupa in Scandinavian 
literature is found by Degeer (1776. pp. 320-2 and P1. 17, 
fig. 7-12) who i. a. gives a detailed description of the 
respiratory trumpets and the paddles. 

In contradistinction to previous authors Palm6n (1877) 
declares that the trumpets of the mosquito pupa have no 
respiratory function. Concerning Culex the author (1877, 
p. 64) remarks: 

"Nach meiner Auffassung sind die Prothoracal-Kiemen 
bei Corethra identisch mit den "Prothoracal-hornern", oder 
den oft sogar ganz stattlich verzweigten wahren Tracheen- 
kiemen. Gewohnlich, werden denselben, z, b. bei Culex 
offene Stigmen zugeschrieben, wie dies oben bei Corethra 
der Fall war. Bei genauer Untersucliung der Puppe von 
Culex finde ich aber gar keine Stigmen. Die Cuticula ist 
an der Basis des Organs fein queergestreift, gegen die Spitze 
ziemlich deutlich gegilttert, aber immer continuirlich. Zu- 
letzt bildet sich oben eine Vertiefung, an deren Wandungen 
die Cuticula schuppenfijrmig erscheint, ohne aber irgend 
einen offenen Porus zu zeigen. Das Organ ist mithin auch 
bei Culex aur  ein kiemenartiger Anhang; es ware auch a 
priori schwer zu begreifen da13 wirkliche Tracheenkiemen 
(am letzten Segmente) und offene Stigmen gleichzeitig in 
Funktion waren. Diese Qrgane sind accessorische Haut- 
duplicaturen, denen man keineswegs, wie es bisweilen ge- 
schieht, den hohen morphologischen Wert dorsaler Glied- 
manen zuerkennen darf ." 

These misinterpretations were subsequently corrected by 
Hurst (1890, p. 11) who has proved by experiments on Culex 
pupae that the cavity of the respiratory trumpets com- 
municates directly with that of a tracheal trunk a t  its base. 

Meinert, in his fundamental investigations "De eucephale 
Myggelarver" (1886, p. 389), delivered a brief description 
of the pupa of Culex annulatus,"ith special mention of the 
construction of the respiratory trumpets. He further points 
out (1886, p. 397) that the pupa of Anopheles maculipennis 
is very similar to the Culex pupa; however the respiratory 
trumpets are somewhat broader, especially a t  the distal end. 

4 - Norsk Entomol. Tidsukr. Suppl. 1 
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The figures (Pl. I) indicate that  the author has been aware 
of differences in the chaetotaxy of the  last abdominal seg- 
ments in the pupa. 

The peculiar pupa of 21.1 an~on ia~~r ich iard i i  Fic. was described 
by Wesenberg-Lund (1920, pp. 13-17) who i. a. remarks: 
"The most characteristic features in the anatomy of the 
hitherto known Mnnsonia-pupz are that  the trumpets do 
not diverge but converge, that  the trumpets are provide3 
with a long strong chitinized hook for insertion into the 
roots of the  water plants; the two hooks me& each other 
so that  the two trumpets form a half-oircle over the cephalo- 
thorax. Another remarkable structure is that  the stellate 
hair tufts on the hind part of the first  abdominal segment 
are  wanting. The paddles are cleft a t  the apex. - - - 
A little before the spot where the tube attenuates passing 
into the accuminated part, there is a point of weakness 
where the chitin is thin, and where the apical part breaks 
off very lightly." Recently Marshall (1938, p. 265) has 
published investigations which prove that  the respiratory 
trumpets are broken off just in this point when the adult 
is about to emerge, and the pupa rises to the surface of 
the water. 

Concerning the s y s t e m a t i c s of the mosquito pupae, 
little has been published in Scandinavian literature beyond 
the details mentioned above. Wesenberg-Lund (l 920, p. 12) 
says: "It is a well known fact that  d t  is almost quite im- 
possible to  distinguish the species in this stage; even species 
which belong to different subfamilies: hnophelinz and Culi- 
cinz are in the pupa-stage extremely similar. - - - The 
greatest diversity may probably be found in the number and 
arrangemanlt of the s e t z  on different parts of the body; from 
this structure Meijere (1911, p. 138) has tried to  separate 
the pupz of C. morsitans, Theobaidi, cantans and nemorosus," 
but, a s  fa r  as  I can see, without any result. I have been 
unable to detect rea1 differences between the pupa of the 
Danish species. The very large pupa of C. annulatus and C. 
morsitans7 can, if they appear in the swarms of C.nemorosus,' 
be recognized only by their size; the pupa of C. pipiens and 
C .  nigrituius have very long rodlike trumpets, much longer 

b Taeniorhynchus. 
Theobaldia morsitans Theob., T .  funzivennis Steph., Aedes (Ochle- 
rotutus) cantans Meig., A. ( O )  conl,munis ~ e ~ . ~  

7 A. ( 0 )  annulipes Meig. 
8 Theob. annzclata Schrank., T .  morsizans Theob. 
9 A. ( O )  conamunis Deg. 
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Fig. 23. Pupa  of a mosquito. (After  Marshal1 1938). 

than in any of the other Danish mosquito pupze. The paddles 
of C. nigripes are longer than those of C. nemorosus, its 
nearest relation. The pupa of C. nigripes are black, those 
of G. annulipes l0 yellow, most others greyish. I have tried 
among the Danish species to find a diversity in the number 
and arrangement of the seta, but I confess that also upon 
that point i t  has been impossible for me to find real and 
tenable characters." 

Lang (1920, p. 8) aptly describes the mosquito pupa as 
follows: "Generally speaking, it resembles a comma with a 
gigantic dot. The dot of the comma is the head and thorax 
of the pupa, and the tail its abdomen." The appendages of 
the head and the tho~rax can be seen through the cuticle 
enclosing the c e p h a l o - t h o r a X. The most conspicuous 
features of the cephalo-thorax, however, are the compound 
eyes of the future adult, accompanied by the small pupal 
eyes, further the dowally placed r e S p i r a t o r y t r U m - 
p e t  S, which are narrowed a t  the base and which diverge 
distally. The shape of these trumpets has, with advantage, 
been used by De Meijere (1911, pp. 150-1) for differenti- 
ation of the genera, and my recent paper (Natvig, 1942, p. 3) 
indic~ates that the shape of the respiratory trumpets may 
differ in near species. 

The a b d o m e n of the pupa is dorsoventrally flattened 
and consists of nine segments, which are curved round the 
caudal end of the cephalothorax, somewhat resembling the 
tail of a crayfish (Fig. 23). Marshal1 (1938, p. 55) points 
out that the small terminal segment carries the two oval 
plates or p a d d l e s which overlap one another. Each 
paddle is supported by a midrib, and near the point where the 

10 A. cinereus Meig. 
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Fig. 24. Dorsal abdominal chaetotaxy of ( a )  an Anopheline (A. mtaculi- 
pennis) and (b)  a Culicine pupa (A. (0) rusticus). p, paddle-hair; 

p", accessory paddle-hair. Lettering otherwise a s  in text. 
(Redrawn from Marshal1 1938). 

midrib reaches the margin of the paddle, a p a d d l e - h a i r 
may be found, viz. in A n  o p h e l i n e mosquitoes on the 
ventral surface of the paddle land in the genus Culex on the 
dorsal surface of the paddle (Fig. 24 a-b). The margin 
of the paddle may be fringed with small hairs or spines, 
which, as pointed out by P e w  (1930 a,  p. 57, and fig. 5-43], 
may be useful for differentiatilng the species. 

In recent time much attention has been paid to the chaeto- 
taxy of the mosquite pupae, thus Marshal1 (1938, p. 57) 
mentions papers by Macfie l1 and Senevet lqea l ing  in detail 
with the matter. Unfortunately these papers have not been 
accessible in time. However, Theodor (1924, pp. 341-5) 
describes the pupa of the following Culicine species, occurring 
also in our regioln: T. annulata; Cul. morsitans; A. (0)  
caspius and Culex pipiens. Here olnly a brief review on the 
principles of arrangement of the hairs and their formulae 
shall be quoted. Acoording to Marshal1 (1938, p. 56) the 

11 Macfie, J. W. S. (1920): The chaetotaxy of the pupa of Stegomyia 
fasciata. (Bull. Ent. Res., 10 (21, 161-169). 

12 Senevet, G. (1930): Contribution a 1'6tude des nymphes de Culi- 
fasciata. (Bull. Ent. Res., 10 (2 ) ,  161-169). 
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segments of the pupal abdomen carry, both dorsally and 
ventrally, various paired hairs. On the dorsal side of the 
first  segment a pair of palmate, floating hairs arise. It i s  
supposed that the resting pupa maintains its uprighit position 
in the water surface, chiefly by means of the palmate hairs 
and the respiratory trumpets. These palmate hairs are found 
in all northern Culicines exept Taeniorhynchus richiardii (see 
above; by W-L they are termed: the s t e l l a t e  h a i r s ) .  

Pis to the ohaetotaxy of the remaining abdominal seg- 
ments, i t  will suffice to quote Marshal1 (1938, p. 56) who 
i. a. remarks: 

"The dorsal hairs of segment I11 to V111 are of special 
importance for diagnostic purposes. As will be noted from 
the accompanying illustration (fig. 24) segment V111 carries 
three hairs, and each of the five preceeding segments eight 
hairs, on both sides. The hairs on each of the dorsal seg- 
ments 111-V11 are arranged las follows: 
a )  A row of three conspicuous hairs A, B, C, arising from 

the apical margin of the segment: the hair A being 
situated at (or in some cases slightly above) the apical 
"corner" of the segment. 

b) A second row of three, less conspicuous hairs A'; B'; C'; 
lying slightly above the row A, B, C. 

C) A hair C", usually lying (except m segment VII) nearer 
to the centre line than C. In Culicines, this hair lies 
on or near the apical margin of the segment (fig. 24 b) 
while in Anophelines (except on segment VI, where it 
occupies the Culioine position) it lies in a more basal 
situation than hair C' (fig. 24 a ) .  

d) A hair D, lying nearer to the basal margin of the seg- 
ment than any of the other seven hairs." 

C h a p t e r  2. 

Brief description of internal ailatomy 
of the female mosc~uito. 

A detailed description of the internal anatomy of the 
mosquito lies beyond the scope of this paper, the intention 
of which being by preference to bring together information 
on the system~atics and biology of the northern mosquitoes. 
As, however, scattered references to certain internal organs 
have been inevitable, a brief description may be desirable, 
merely as a more complete explanation of the figure (fig. 25). 
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,----', 
ca. 

stm. 

m.t. 
f.ch. 
Fig. 25. Diagram showing certain internal organs of a female mosquito. 
ac.g., accessory gland; at., atrium; ca., cardia; ce; cercus; d.d., dorsal 
diverticula; f.ch., food channel; i.c., ileum-colon; m.t. Malpighian tube 
(one of five); oe., oesophagus; ov., ovary; ovd., oviduct; ph., pharynx; 
ph.p., pharyngeal pump; pg.p., postgenital plate; prv., proventricullus; 
rc., rectum; sI.d., salivary duct; sl.g., salivary glands; sl.p., salivary 
pump; spm., spermatheca; stm.. stomach; v.d., ventral diverticulum. 

(After Marshal1 1938). 

Those specially interested in the anatomy of the mosquito, 
are referred to  the works of Eysell, 1924, pp. 181-9. Giles 
(1900, pp. 21-34), Marshal1 (1938, pp. 76-g), Martini (1941, 
pp. 30-8), Matheson (1929, pp. 25-7), Patton and Cragg 
(1913, pp. 109-12) and Patton and Evans (1929, pp. 152 
-5), from which papers details are quoted here. 

The internal organs of peculiar interest for our purpose 
are the a l i m e n t a r y  c a n a l ,  t h e  s a l i v a r y  
g l a n d s ,  the r e p r o d u c t i v e  o r g a n s  and the f a t  
b o d y .  

The a l i m e n  t a r y c a n  a l is composed of three prin- 
cipal divisions of different origin, viz. the f o r e - g u t, the 
m i d - g u t and the h i n d - g u t .  In the  insect embryo the 
fore-gut and the hind-gut arise as invaginations of the 
cuticle, and they are both lined with a chitinuous layer. The 
mid-gut, however, is the main digestive part  which is lined 
with a specialized epithelium. In this division secretion and 
absorption take place. 

The f o r e  - g u t consists of the p h a r y n x and the 
o e s o p h a g u S. The most prominent part  of the pharynx 
is  the p h a r y n g e a l p u m p, the lumen of which is lined 
with three longitudinal sclerotized plates, joined a t  their 
margins by flexible membranes. In cross-section the cham- 
ber is triangular in shape. According to Martini (1941, p. 33) 
the mosquitoes have two pharyngeal pumps of which the 
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posterior is the greater one. By means of muscles attached 
to the plates, the chamber may be alternately expanded and 
contracted rapidly, and liquid is sucked up the food-channel 
and forced on to the o e s o p h a g u S, a simple tube, con- 
necting the pharynx with the p r o v e n t r i c u l u s. Near 
the posterior part  of the oesophagus lies the c r o p which 
consists of three o e s o p h a g e a l  d i v e r t i c u l a .  Two 
of these lie dorsally a t  the posterior part of the thorax, while 
the ventral divertioulum extends backwards to the sixth or 
seventh abdominal segment. The proventriculus is a two-way 
valve, surrounded by a thick sphincter muscle. Marshal1 
(1938, p. 77) emphasises the importance of the selective 
action of this valve. Thus blood sucked up by the female is 
admitted direct into the mid-gut, while fruit juices, water 
and similar fluids are temporarily shunted into the diver- 
ticula. 

The m i d - g u t is a straight tube, more narrow in the 
thorax and gradually widening within the first two thirds 
of the abdomen. At  the point where the mid-gut connects 
with the hind-gut the long Malphigian tubes arise. In 
general the number of the Malphigian tubes of insects is 
a pair number, and as to the structure two types of tubes 
may be found. The mosquitoes, however, have the unusual 
number )of five Malphigian tubes which seem all to be of the 
same structure. The tubes act as excretion organs and the 
waste products are emptied into the hind-gut. 

The h i n d  - g u t, on its course backwards to the anal 
opening, varies in size and shape. These parts have been 
called i l e U m - c o l o n and r e c t u m. In the latter part 
are six r e c t a l p a p i l l a e which absorb the water from 
the excrements. 

The two S a l i v a r y g l a n d s  are situated in the 
thorax, oln each side of the oesophagus and above the fore- 
legs. Each gland is tri-lobed and consists of two longer tubes 
( a  c i n i ) ,  conspicuously narrowed in the middle, and a cen- 
tral smaller tube. The ducts from these tubes unite near the 
base of the gland in a S a l i v a r y d u c t. The two salivary 
ducts pass forward into the head where they unite into the 
c o m m o n S a l i v a r y d u c t which leads to the musculous 
S a l i v a r y p U m p. This pump forces the salivary fluid 
into the wound along the gutter in the hypopharynx. 

The r ~ e p r o d u c t i v e  o r g a n s  consist of two o v a -  
r i e S, located dorsal to the stomach in the abdomen. From 
each ovary an ovarian duct leads to the muscular c o m m o n 
o v i d u c t which widens caudally and forms the a t r i u m. 
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Here also open the s p e r m - d u c t s  from the s p e r m a -  
t h e c a e, which in C U l i c i n e S are three in number and 
in A n  o p h e l i n  e S one only, further the duct from the 
a c c e S S o r y g l a n d S. In the northern imosquitoes of 
the genus Culex and Taeniorhynchus and the subgenus Theo- 
baldia, which deposit their eggs in rafts, the secretion from 
the accessory glands serves the purpose of cementing the 
eggs together. 

The f a t - b o d y of insects is made up of irregular masses 
of cells in which globules of fat  and other substances are 
deposited. In these fat-bodies nutrient products are stored 
for use in special periods of the life of the insect. The stored 
material may be disposed of during histogenesis, in the 
reproductive period and during time of hibernation. Some 
few mosquitoes hibernate, in the femal sex, as adults, ancl 
in specimens going into "complete hibernation'' the fat-body 
is strongly developed. Thus Wesenberg-Lund (1920-21, 
150, fig. 18, a, b) has figured some illustrative cross-sections 
from the abdomen of Culex pipiens. One cut from a specimen 
caught in the last part 'of October shows the en'ormous 
fat-body, and another cut from a specimen taken in April 
demonstrates the fat-body conspicuously reduced in size, 
most of it having been absorbed during time of hibernation. 

C h a p t e r  3. 

General notes on the life history of the northern 

The Danish and Fennoscandian Culicini may be divided 
into four biological groups according to the behaviour of the 
adults or the habitats of the larvae. The four groups are: 
1) the 'd o m e S t i c species which hibernate as adults in 
houses. In our region this group includes the following 
species: Theobaldia annulata, T .  subochrea, Culex pipiens 
pipiens and C. pipiens molestus. 2 )  the r U r a l 'species, 
which breeds in temporary pools, ditches, ponds etc. This 
group includes the bulk of the northern species, viz. Theo- 
baldia alascaensis, T .  bergrothi, T .  (Cul.) morsitans, T .  
(Cul.) fumipennis, Aedes (Ochlerotatus) cantans, annulipes, 
riparius, excrucians, cyprius, flavescens, cataphylla, leuco- 
melas, communis, punctor, sticticus, nigrinus, diantaeus, 
intrudens, pullatus, nigripes, nearcticus and rusticus; Aedes 
(Aedes) cinereus, Aidimorphus vexans, Taeniorhynchus 
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richiardii, Culex (Neoculex) apicalis and Culex torrentium. 
3) The h a l o p h i l o u s species are A. (0) dorsalis, caspius 
and detritus. These species are chiefly found in brackish 
water and therefore by preference occur near the seashore, 
but from abroad A. dorsalis and caspius have also been 
recorded from inland places in nomsalt waters (e. g. Mar- 
shall 1938, p. 26). 4) The single a r b o r e a l species found 
in our region is Aedes (Finlaya) geniculatus, the larvae of 
which are founld in waterfilled cavities in trees. 

The larvae a t  hand are, with few exceptions, of N 0 r -  
W e g  i a n  origin and the biological remarks below there- 
fore solely concern, when not otherwise emphasised, condi- 
tions in Norway. 

According to the v e r t i c a l distribution the Culicines 
may be divided into 3 groups. 
1. group. L o w l a n d  s p e c i e s .  They are: T. morsi- 

tans, T. fumipennis, A. (0) dorsalis, cantans, riparius, de- 
tritus, leucomelas, sticticus, Finlaya geniculatus, Neoculex 
apicalis, Culex pipiens molestus. 

2. group. S p e c i e s  w h i c h  a r e  f o u n d  f r o m  t h e  
l o w l a n d s  a n d  t o w a r d s  m o u n t a i n o u s  r e -  
g i o n S. These are arranged according to the highest point 
a t  which they have been found: A. (0) excrucians, com- 
munis up to about 990 m above sea level) ; A. (0) intrudens 
(up to about 700 m above sea level) ; T. alascaensis, T. berg- 
rothi, A. (0) cataphylla (up to about 620 m above sea level) ; 
T. annulata, subochrea (up to about 520 m above sea level) ; 
A. (0) nigrinus, diantaeus, ABdes cinereus, Agdimorphus 
vexans, Cz~lex pipiens, C. torrentium (up to about 270 m 
above sea level). 

3. group. A l p i n e S p e ci e S. A. (0) nearcticus, which 
occur in the arctic part of the Scandinavian peninsula, have 
been found in the high mountains in Tydalen (STi 37), 
A. (0) nigripes is hitherto only founld in the arctic parts 
of Norway and Sweden. A. (0) pullatus, which in Central 
and Southern Europe occurs in mountainous regions even 
in high altitudes, has, in Northern Norway, a coastal 
distribution. 

The r u r a l  species vary greatly as  to  the character of 
the environment of their breeding-waters. Some species. 
e. g. A. (0) flavescens (not found in Norway) decidedly 
prefers open-lying waters, whereas others are more or less 
typical woodland species. However, ubiquitous species as 
A. (0) communis and A. (0) punctur seem to be less par- 
ticular in their demand concerning the environments of 
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the breeding-waters. From abroad A. ( 0 )  communis is 
recorded as  a decided woodland species, and also in our 
region the  larvae of this species by preference are found 
in more o r  less shaded waters. In mountainous regions of 
Norway, however, larvae of A. ( 0 )  communis may be found 
in quite open-lying places, the breeding-waters being faintly 
shaded by dwarf-birches (Pl. IV). The larvae of Theo- 
baldia bergrothi are found in open-lying waters in more 
northern degrees of latitude, but in southern Norway the 
larvae prefer overshadowed waters. According to Hecht 
(1931, p. 6) this alternation of breeding places is denomin- 
ated "geographischen Brutplatzwechsel" by Martini. Most 
probably i t  is co~nnected with a preference for  breeding- 
waters of definite temperatures, as is also indicated from 
my observations on the mountainous form of A. ( 0 )  excru- 
cians. For details see Chapter 9 mdef  this species. Ex- 
periments by Hecht (1931) strongly indicate tha t  the ' 

ovipositing mosquito prefers breeding-water6 within definite 
limits of temperature. It is noticeable that  this preference 
for definite temperatures was found in Anopheles, which 
places its eggs an the water-surface, as well as in "Stego- 
myia fasciata" which deposits its eggs above water-level. 

On the nature of the breeding-waters Marshal1 (1938, 
p. 26) i. a. says: "As regards the  particular physical andior 
chemical factors upon which the mosquito-breeding poten- 
tialities of a given collection of water depend, very little is 
a t  present known. It was a t  one time believed that  the 
hydrogen-ion concentration of water - - - profoundly 
affected the conditions of larval existence, but this theory 
is now generally discredited. The investigations of the 
effects of various chemical factors has proved equally in- 
conclusive." I do not feel quite convinced, however, that  
the hydrogen-ion concentration is without interest, and I 
quote Mac Gregor (1929, p. 155) who i. a. remarks: "It 
may therefore be stated that  although the pH index is not 
an infallible guide, i t  does in the majority of instances 
provide a reliable index as to whether the necessary combin- 
ation of chemical and biological factors in any given waters 
are such tha t  they will permit the development of the larvae 
of particular species." Further papers by Buchmann (1931) 
and J. B. Schmitt (1943) support this opinion. 

Though the tests of pH in breeding-waters of Norwegian 
Culicini (Table 1) are by f a r  too few for definite conclusions, 
they, a t  any rate, give some indication a s  to  the preferences 
of some species. As could be expected the most ubiquitous 
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species, A. punctor, communis and excrucians also exibit t,he 
greatest tolerance cloncerning the degree of pH in their 
breeding-waters. Concerning T. bergrothi the tests hitherto 
obtained are rather few for definite conclusions. 

T a b l e  1. 
Degree of pH in b~eeding-waters of Norwegian Culicini. 

T. (T)  alascaensis 
T.  (T) annulnta . . 
T. (T)  bergrothi . . 
T. (G') morsitans . 
A.(Q) dorsalis . . . 
A. (0)  cantans . . . 
A. (0)  excrucians 
A. (0)  detritus . . . 
A.(O) leucomelas 
A. (0)  communis . 
A. (01 punctor . . . 
A. (0)  sticticus . . . 
A.(Q) diantaeus . 
A.(O) intrudens.. 
d .  (Q)  nearcticus . 
C.  ( C )  pipiens . . . 

The figures in brackets are the lowest resp. the highest degree of 
pH found. The figures in the last column are the number of breeding- 
places where the degree of pH have been tested. 

Only a few tests of the percentage of salt in the breeding- 
waters of Norwegia,n Culicini have been carried out. A. dor- 
salis has been found in waters with a percentage of salt 
up to 0.0749 O/o NaCl and was associated here with larvae 
of A. communis, punctor and Zeucomelas. A. detritus was 
found in waters with a percentage of salt up to 0.835 % 
NaCl associated with larvae of A. Zeucomelas. 

Allowing for the relative few facts hitherto known con- 
cerning these matters the association with each other of 
the larvae of different mosquito species, has been the subject 
of studies of several investigators abroad (i. a. Buxton 1924, 
pp. 296-99; Kirkpatrick 1925, pp. 202-3). In Table 2. 
below, I have grouped the Norwegian larvae according to 
this point of view. 'As will be seen, of the two ubiquitous 
species A. punctor and communis have been found associated 
with many other species; A. punctor with 13  different 
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species, A. comm,unis with 11 species, further T. bergrothi 
with 8 species, A. cataphylla with 7 ;  T .  morsitans, A. dorsa- 
M S ,  A. intrudens and Neoculex apicalis each with 5 other 
species. Remarkable is the rather few other species with 
which larvae of A. excrucians have been found associated. 

T a b l e  2. 

The association with each other of the larvae of different species 
. of Korwegian Cc~l ic i~z i .  

The figures in brackets a re  the number of breeding-places in which , 
each species was  found. 

The b o l d figures show the number of times each species occurred 
alone. 

T. (T) alascaensis ( 2) 
T. (T) annulata ( 5) 
T. (T) subocrea ( 1) 
T. (T) bergrothi (33) 
T. (C) morsitans (16) 
A .  (0 )  dorsalis ( 6) 
A. (01 cantans ( 6 )  
A. (0) excrucians (34) 
A. (0) detritus ( 7 )  
A. ( 0 )  cataphylla ( 5) 
A. (0) leucomelas ( 3) 
A.  (0 )  communis (45) 
A. (0) punctor (51) 
A .  (0) sticticus ( 1) 
A. (0) diantaeus ( 7) 
A. (0) intrudens ( 7) 
A. (0)  nearcticus ( 1) 
A. (A) cinereus ( 3) 
C. (N) apicalis (11) 
C. (C) pipiens. (30) 
C. (C) torrent~um ( 2) 
Anoph. maculi- 

pennis ( -  - )  

2 

1 

1 
1 
1 
1 

2 

1 

1 

1 
1 

20 

2 

3 
7 
2 

l 

1 1  

1 

9 

1 1  

2 1  
2 

1 

1 1  

23 

7 

1 
1 5  

2 

2 
9 2 1  

2 

1 

1 

2 1  

1 

2 

1 1 5  
1 1 1  

2 
1 1  

9 7  
2 2 2  
1 1 2  

1 
1 

2 
2 

1 

1 
1 2 1 6  

1 1 6 2 5 1  
1 

l 

1 
1 1  

1 1  

1 1  

1 3  
3 1  

5 1 1 1  

1 2  

1 

1 

1 

1 1 1  

4 
2 

2 

3 7 2 1  

1 

2 
20 1 
1 2  

2 

1 

1 

1 

1 
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It would have been tempting to bring together biological 
t facts in a life-history calendar of the N o r W e g i a n Culi- 

cines, but this would meet with some difficulties owing to 
the vaste extension north-south of our country. Eventually 
the material had to be divided into several groups in order 
to give a fairly correct picture of the different biological 
conditions. I do not consider the material a t  hand sufficient 
for such a task; however some indications will be found in 
chapter 9 under the biological remarks concerning the 
different species. 

Wesenberg-Lund (1920-21, p. 136) has published a 
l i f ' e - h i s t o r y  c a l e n d a r  oonceming the D a n i s h  
Gulicines. He divides them into three biological groups. 
G r o u p l includes: A. dorsalis, caspius, cantans, annulipes, 
excrucians, fkvescens, detritus, cataphylla, communis, 
punctor, diantaeus, sticticus and Finlaya geniculata. The 
author says: "A characteristic of the first group is that 
all the species winter exclusively or mainly as eggs. 
G r o U p 2 consists of: Th. morsitans, A. (0) rusticus and 
Taeniorhynchus richiardii which hibernate in the larval 
stage. G r o U p 3, including T.  annulata and C. pipiens, 
hibernates as adults. In a review on the biology of the 
Danish Culicines Wesenberg-Lund (1920-21, pp. 133-56) 
i. a. touches the problem of the l o n  g e v i t y of the mos- 
quitoes and he indicates that in damp, cold summers the 
females probably may survive up to about three months. 
He further points out the difference of the forest pools, 
which teem with larvae of different species and the tem- 
porary ponds upon the meadows and plains where only two- 
three species were found. In many temporary pools in the 
open W-L did not find mosquito larvae a t  all. In describing 
the association of larvae of different species with each other 
the author emphasises "the almost incredible regularity 
with which the development of the species takes place. - - 
The temperature and degree of moisture, which forces one 
species to pass from one stage to another, has no influence 
a t  all upon another species which only awaits its appointed 
time". Wesenberg-Lund is of the opinion that most Danish 
Culicines are "really very stationary animals", but suggests 
that the brackish water species A. caspius has a "somewhat 
greater power of spreading". 

Concerning the n o u r i S h m e n t of the mosquitoes the 
m a l e S axle vegetarians, sucking nectars of flowers and 
juices of fruits but even f e m a l e mosquitoes may not in- 
frequently be found sucking vegetable juices. Wesenberg- 
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Lund (1920-21, p. 144) observed females of A. communis 
sucking on blossoms of Taraxacum vulgare. "On the 
meadows almost every flower had one or two females of 
0. communis and many three or four; the females were 
sitting on the flowers and pierced their proboscoides into 
the heads now hene now there." In a cold, rainy period in 
1920 W-L was attacked by A. ( 0 )  flavescens and A. cantans. 
He says: "It stmck me that many of these specimens were 
gorged with a fluid which could not be blood being clear like 
water. Squeezing the females clear drops appeared. They 
were sweet like sugar and were unquestionably honey. - - 
The fact of the matter is unquestionably tha t  the lust of 
blood of the Aedini a t  all events in our country, is dependent 
on the temperature, and that vegetable matter, more especi- 
ally in the cold spring months plays a much greater role in 
the mosquitoes than we have hitherto thought". Among 
some mosquitoes sendt me from Jylland, two males and two 
females of A. (0) caspicus were labelled: "Caught on 
Chrysanthemum vulgare, in sunshine" (Here translated 
from Danish). 

Marshal1 (1938, p. 247) quotes from Britten a peculiar habit of 
C. pipiens and Taeniorhynchus richiardii. He observed the mosquitoes 
"settled on the outside of thistle-heads and piercing the involucral 
bracts to obtain the honey". Philip (1943) records that among other 
mosquitoes A. vexans extensively visited flowers of goldenrod (Soli- 
dago). He found males as  well as  females, during both day and night. 
Myers (1928, pp. 57-8) publishes some very interesting observations 
on CuZex pipiens females feeding on skim milk in a dairy. He points 
out the fact "that the warm milk, freshly brought in from the cow- 
shed and apparantly odorous, is entirely neglected in favour of that 
which has accumulated a relatively stable "skin" of cream. - - - 
The skin formed by the cream is thus apparently an essential condition 
for feeding". 

However, the females of most northern Culicine species 
are bloodsuckers, and most probably they are not able to 
produce fertile eggs without having a previous meal of blood. 
The relative attractiveness, however, of different kinds of 
blood (i. e. mammalian, avian or reptilian) seems not  to be 
the same for all mosquito species. Concerning the northern 
Culicines, I fully agree with Matheson (1929, p. 39) who 
says regarding the North American species: "Our know- 
ledge of the food of the adults is not very accurate or com- 
plete." From abroad detailed investigations as  to the blood- 
nourishment of several mosquito species (i. a. Hecht 1933) 
and the reaction on mosquito bites (i. a. Hase 1928; Hecht 
1929 a-b; Kemper 1930; Pawlowsky U. Stein 1928) has 



been published, but few such records are available from our 
region. However, in order to bring a t  least a review of the 
scattered observations available from our region, I compile 
below details from Wesenberg-Lund (1920-21) concerning 
D e n m a r k  and my own observations from N o  r W a y .  

T.  ( T )  alascaensis. No records. T.  ( T )  annulata. D e n - 
m a r k : Blood-filled specimens numerous in stables in Jyl- 
land. Attack main (W-L). N o r W a y: Readily attack man. 
Blood-filled specimens found repeatedly in horse and cow- 
stables (N!). S W e d e n : Lund: Attack man (0. Rybcrg 
1933). T. ( T )  subochrea. No records. 

r T. ( T )  bergrothi. N o r W a y:  Attack cattle. Blood-filled 
specimens foutid in cow-stable. (N! 1. 

T.  (Cul.) morsitans. D e n m a r k: "I have never found 
females whose stomachs were red and distended by blood." 
(W-L) . N o r W a y : No records. T. (CuZ.) fumipennis. 
No records. 

Taeniorhynchus richiardii. D e n m a r k : Attack man. 
(W-L) . 

A. ( 0 )  dorsalis. No special records. 
A. ( 0 )  caspius. D e n m a r k: Very annoying to  man. 

"The Valby mosquitoes" (W-L) . 
A. ( 0 )  cawtans. D e n m a r k: Attack man. "The bites 

of this species - - - much worse" [than that  of A. co?n- 
mu~zis] (W-L) . N o r W a y  : No records. 

A. ( 0 )  annulipes; A. ( 0 )  riparius. No records. 
A. ( 0 )  excrucians. D e n m a r k: Attack man. "They 

bite vigorously" (W-L). N o r W a y : Attack man in partly 
shaded places. In mountainous regions attacks of this 
species observed even in bright summer-nights. The sting 
proper is not painful. (N) ! 

A. cyprius. No reoords. 
A. ( 0 )  flavescens. D e n m a r k:  The species attacked 

the horses in the meadow. "I observed that the species 
attacks cattle and horses more than man" (W-L). 

A. ( 0 )  detritus; A. ( 0 )  cataphylla. A. (0 )  Zeucomelas; 
A. ( 0 )  nigripes; A. nearcticus. No records. 

A. ( 0 )  communis. D e n m a r k:  Attack man and cattle. 
"The attack is always worst in the biggest and darkest part" 
[of the wood] (W-L) . N o r W a y: The species is a very 
annoying and persistent biter. In the lowlands these 
mosquitoes attack by preference a t  night or, by daytime, 
in shady places but in dusky weather even in open land. 
In  the mountains I have been attacked by this species in 
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the afternoon even in bright sunshine. Repeatedly found in 
houses and cow-stables. (N) ! 

A. (0) punctor. D e n m a r k :  No records. (W-L). 
N o r W a y : Is probably the most persistent biter among our 
mosquitoes and in many places this species is very annoying. 
%n mountain~ous regions A. punctor is very often found in 
houses, cow-stables and hog-pens. Attack by preference in 
the evening or tat night, but in mountainous regions even 
on h~ot days, in bright sunshine. (N) ! 

A. (0) sticticus; A. (0) nigrinus. No records. 
A. (0) diantaeus. D e n  m a r k: Attack man (W-L). 

N 10 r W a y : No reco~ds. 
A. (0) intrudens. N o r W a y:  I have been attacked by 

this species in woodland, on a sunny day. It has ben found 
in dwellings, cow-stables and hog-ootes (N)  ! 

A. (0) pullatus. No records. 
A. (0) rusticus. D e n m a r k:  Attack man. "The attack 

began a t  about seven o'clock (25. v.) and was unaltered when 
I left the place a t  half past eight" (W-L). 

A. (F) geniculatus. D e n m a r k: Attack man. (W-L). 
A. (A) cinereus. D e n m a r k :  Attack man. "The sting 

was almost imperceptible. - - - Afterwards my hand had 
got more than fifty punctures, i t  was covered with a common 
purple colour and rather aching" (W-L). N o r W a y : On 
two occasions I have been attacked by this species, in partly 
shaded places. (N) ! 

A. (A) vexans. No reco~ds.  
Neoculex apicalis. No records. 
Culex pipiens pipiens. D e n m a r k:  "Nevertheless we 

do not hear anything of attacks 'of C. pipiens in our country, 
and I myself have suffered no attacks from this species in 
early spring" ( W-L) . No r W a y : No records. 

Culex pipiens molestus. D e n m a r k: The following re- 
marks by Wesenberg-Lund (1920-21, p. 146) obviously 
concern this species: "Only during winter, when the mosqui- 
toes arrived in the rooms, have I been the object of their 
attacks; when I have heard that  people have been attacked 
in their rooms by mosquitoes in winter, and 'I have been 
able to examine them, i t  has almost always been shown that 
the trouble was caused by C. pipiens." N o r W a y : Females 
found in Krohgstertten hospital, Oslo, in the first days of 
October. They were reported to have been rather annoying 
to the patients and staff. By. a subsequent precipitin-test 
the contents of the stomach of two specimens proved to be 
human blood. S W e d e n : Lund : Attack man (Ryberg 1933). 
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Some specimenls received from Stockholm with the report 
that they had been very annoying in dwellings (January). 
(NI ! 

Culex torrentium. No records. 
The relation of mosquitoes and reindeer has been dealt 

with in chapter 4. Unfortunately there are few observations 
from Fennoscandia concerning the mosquito-S p e c i e S 

which actually attack reindeer. In mountainous regions in 
Tydalen (STi 37) I repeatedly observed A. punctor Kirby 
attacking reindeer and also specimens of A. nearcticus Dyar 
were caught in the same regions in reindeer herds. Berg- 
man (1916, p. 336) records the species Ochlerotatus macu- 
Zatus Meig. [=  A. cantans Meig.] and nemorosus Meig. 
[ = A .  communis Deg.] attacking reindeer in M%lselv (TRi 29) 
in July-Aug. 1915. Though I have not seen the specimens 
proper, I consider it most probable that Bergman's macu- 
latus is A. excrucians Walk., A.  cantans Meig. not being 
found in the northem part of Scandinavia. 

A problem hitherto rather neglected is the role played by 
the b i r d S as a source of blood to the mosquitoes, and the 
following observations from Norway may therefore be of 
some interest. 

In 1939 the ornithologist, cand. real. Yngvar Hagen, sent 
me 2 mosquitoes caught on nestlings of the Sparrow-Hawk 
(Accipiter nisus (L))  from Lesjaskogen (On 36) 19. juli 
1939. In an accompanying letter he informs me that he 
observed several mosquitoes attacking the nestlings, by 
preference a t  the base of the beak and round the eyes. 
Having convinced himself that  the mosquitoes actually 
filled themselves with blood from the nestlings, he caught 
the  two specimens which were sent me for inspection. They 
were both typical A.  punctor. In the same letter Mr. Hagen 
further quotes some observations made the 12th of July 
1938 on nestlings of the Rough-legged Buzzard (Archibuteo 
lagopus (Briinn.)) from Hjerkin (On 37). The nestlings 
were covered with about twenty mosquitoes each, which 
attacked the cere and round the eyes, but Mr. Hagen could 
not see that  the victims made any effort to get rid of their 
tormentons. 
h the report on the investigations on the biology of the 

grouse in Norway, carried out 1921-1927 under the direc- 
tion of the Bergens Jzeger- og Fiskerforening, the ornito- 
logist, Mr. Bernhoft-Osa published (1928) some observations 
on this problem made a t  Djup in Hallingdal (Bv. 25 Bl). 
On the 17th of July 1926 he observed a half-grown grouse 

5 - Sorsk Entornol. Ticlsskr. buppl. I 
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chicken (Lagopus lagopus L.) sitting under an overhanging 
stone and being surrounded by a swarm of mosquitoes. 
Several specimens settled on the chick and tried in vain to 
sting through the feathers covering the trunk, but reaching 
the neck and the head of the chick, they succeeded in sucking 
blood, by preference a t  the ear  opening and round the eyes. 
Mr. Bernhoft-Osa observed 5 mosquitoes attacking the chick 
simultaneously, and in all he counted 8 mosquitoes flying 
away with blood-filled stomach from this chick. Some 
specimen~s caught by Mr. Bernhoft-Osa and deposited in 
Eergens Museum, were sent me for inspection. Those which 
could be determined were all A. communis. In a letter from 
November 1940 Mr. Eernhoft-Osa informs me that  he has 
observed mosquitoes attacking nestlings of the Hooded Crow 
(Corvus cornix L.), a Gull (Larus sp.) and the Lapwing 
(Vanellus vanellus (L)  ) . 

From the zoologist, Mr. Bengt Christiansen, I received 6 
mosquitoes caught 2. july 1947 on nestlings of the Golden 
Eagle (AquQa chrysaetus (L)  ) a t  Myllinga, Rondane (HEn) . 
Several mosquitoes were sitting in the nest but the speci- 
mens caught were actually attacking the nestlings. The 
mosquito specimens received were somewhat denuded and 
only 3 specimens could be identified, viz. 1 specimen of 
A. excrucians Walk. and 2 specimens of A. intrudens Dyar. 

I have further received information concerning mosqui- 
toes attacking birds from dr. 0. Olstad, chief of The Gover- 
nemental Game Investiga'ion, Oslo, and from his assistent, 
cand. real. Aage Wildhagen. Unfortunately, no mosquito 
specimens have been caught. Dr. Olstad repeatedly observed 
mosquitoes attacking nestlings of the Rough-legged Buzzard 
(Archibuteo lagopus (Briinn) ) and the Kestrel (Cerchneis 
tinnuncuius (L)  ) . Mr. Wildhagen, 29. May 1947, investig- 
ated several nests of the Rook (Corvus frugiiegus L)  lying 
in a dark fir-grove in Nydalen, Furnes (HEs. 18).  He 
observed tha t  many nestlings, which a t  this time were fully 
feathered and nearly fledged, were attacked by mosquitoes. 
The insects by preference attacked the birds in the region 
between the eye and the corner of the mouth. The victinls 
did not make any effort to  get rid of the mosquitoes that  
filled themselves with blood. Obviously closer investigation 
as  to  mosquitoes attacking birds and their nestlings would 
be of the utmost interest, especially in connection with the 
problem concerning the source of blood to  the mosquitoes 
of the F a r  North. 



Danish and Fen~oscandiun illosqz~itoes 67 

As to the s W a r m i n g of the male mosquitoes and the 
m a t  i n g, Knab (1906, pp. 123-33) has published a com- 
prehensive review with bibliography on the phenomenon and 
lately Marshal1 (1938, pp. 295-304) records the observ- 
ations from Britain. From our region the only records are 
from S W e d e n (Degeer 1776, pp. 312-14) and from D e n - 
m a r k (Wesenberg-Lund 1920-1, pp. 152-56). Wesenberg- 
Lund records an observation by Mr. Kriiger concerning the 
swarming of T. annulata medio October. The mosqujto- 
swarms were hovering over the chimney-top of a house. The 
two swarms observed consisted of about 200 to  400 speci- 
mens. "The swarms undulated to and fro." Probably the 
swarming began at about 5 o'clock and the swarms disap- 
peared a t  six o'clock. W-L also records the swarming of A. 
(0)  contnzunis and A. (0)  cataphylla. "The swarming took 
place a fortnight after the mosquitoes were hatched; the 
swarms consisted only of from twenty to fifty individuals; 
but of such small swarms there were many hundreds around 
the ponds: they were always standing in the small open 
spaces between the trunks, mainly from one to two meters 
above the ground. - - The mating process took place in the  
deep shadow of the trees a t  every time of the day." The same 
author altso gives detailed o~bservations on the swarming and 
mating of 0. fletcheri I= A. (0)  flavescens Miill.] These 
observations are quoted in this paper in chapter 9 under that  
species. As to C. pipietts W-L repeatedly observed swarming 
in the latter part of September. "The swarms - - - al- 
ways stood ill sheltered places, commonly behind a large 
lime tree; the mosquitoes always faced the wind which was 
very slight. The swarm was formed about six o'clock, and 
was still hovering after it was so dark that  I could see 
nothing. - - - The shape of the swarms was that  of a 
column, commonly about two or three meters high and one 
ineter thick. The height from the ground was about five 
or six meters." 

From abroad several records concerning the h i b e r n  - 
a t i o n of different Culicine species have been published 
(i. a. Eckstein 1920; Galli-Vallerio U. G. Rochas 1902; Hecht 
1938 a-b; Martini U. Teubner 1933) but from cur region 
only scattered records are available. Aw to T. a;~~zulatca W-L 
records from D e n m a r k that  this species commonly 
hibernates in houses, cellars and sheds but he also supposes 
that  they may hibernate in old hollow trees (1920-21, 
pp. 116--17). In N o r W a y (Oslo) I once found females 
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a s  well a s  males of T. an?zulata in a dwelling on the 25th of 
January. The females had been very annoying to the in- 
habitants. Concerning C. pipiens W-L (1920-21, pp. 149 
-51) records that  the females already in the latter part of 
September "have found their places of hibernation. - - - 
One day in Apriljhlay they leave the wintering localities 
like a cloud". The author made cross-sections of the abdomen 
of these females a t  different times and the accompanying 
illustrations gives a picture of the life-history of this 
species. Regarding the fat-body of the hibernating females 
the author i. a. remarks: "For my own part  I am inclined 
to suppose that  the Cat-body of the hibernating C. piptens 
females clerire from those fat-masses, which the animal has 
accumula,ted duricg the larva, stage in freshwater, and which 
it, passing the pupa stage, has taken over into the imago 
stage." In N o r W a y (Oslo) I have found female C. pipiens 
in the cellar of dwellings ultimo September. 

Several observations have been published abroad on larval 
H y d r a c h n i d a  p a r a s i t i n g  o n  m o s q u i t o e s  
(i. a. Marshall and Staley 1929; Miinchberg 1935, 1936, 
1937). In the Fennoscandian material a t  hand I have 
repeatedly observed such parasites on different Culicine 
species from N o r w a y ,  S w e d e n  and F i n l a n d .  

Regarding the problem of Culicines as  t r a n s m i t t e r s 
of diseases and parasites comparatively little is up to  the 
present known from our region. The most important paper 
is that  of Olin (1942, pp. 220-247) where the author gives 
conclusive proof that  tularemia may occur in S w e d  i s h 
mosquitoes. According to previous publications (Lundmark 
1939; Malmgren 1935; Olin and Malmgren 1935; Olin 1938 
a-b) mosquitoes had been suspected of spreading the 
disease. Olin (1942) discusses the different clinical forms 
of tularemia from Gavleborg and Lappland during the years 
1934 to 1940. The ulceroglandular type dominates in the 
Gavleborg epidemics, and the glandular type is almost as 
frequent as  the first mentioned form in the Lappland 
epiclemic. 

"In the G5~leborg cases the ulcer is ~ n o s t  often found on 
the lower extremities and the women completely dominate 
this group. - - - In not less than 17 of the 19 glandular 
cases in Lappland, the lesions were situated on the face or 
neck", and the men dominate among the cases. Olin points 
out that  "in Gavlehorg county it is extremely common for 
the womez? to go barelegged in the summer" but in Lapp- 
land peopie dare not go harelegged on account of the 
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mosquito-pest. As to  the lesions in face and neck these 
parts of the body are most exposed to bites of mosquitoes 
in the far  north. In 1938, when a large number of cases of 
tularemia occurred in Forsbacka in the Gavleborg county, 
' ' 2b~u t  fifty local mosquitoes of a like appearance were 
captured one late August night. Two examples were sent 
ta Dr. Edwards in London who determined them to  be 
ABdcs ci?zere?~s. The other mosquitoes were crushed in a 
xor ta r ,  suspended in physiologic saline and inoculated sub- 
cutaneously into two guinea pigs. Seven days later, one 
cf the animals died and the other, which was distinctly ill, 
was killed. Autopsy revealed changes typical of tularemia 
iil bcth animals and B. tulnre?zse was isolated from the 
blood". In discussing the different site of the mosquito 
bites, lower extremities, upper extremities, face and neck, 
Olin i.a. points out the different mode of clothing. A fact, 
not directly pointed out by Olin, but which most probably 
will give further explanation to this results, is the behaviour 
of the mosquitoes. According to  my observations most 
mosquitoe species avoid direct sunshine. Only in the barren 
high mountains have I been attacked by mosquitoes in open 
areas in sunshine and the few observations on Aedes cine- 
rcus indicate that  this species only attacks in daytime in 
partly shaded places. Similarly A. ( 0 )  excrucians and 
A. ( 0 )  punctor, in the afternoon, were flying just above the 
grass as  long as the sun was burning, but, a s  it grew cooler, 
the mosquitoes ascended and attacked face and neck im- 
mediately. Supposing the outdoor work is commonly made 
by day, these facts probably also will contribute to  the 
explanation of the dominating mosquito bites on the lower 
extremities a s  pointed out by Olin in Gavleborg county. 

Th. T h j ~ t t a  (1941, pp. 285-86) describes a case of tula- 
remia probably c a ~ ~ s e d  by the bite of mosquitoes. The 
sufferer, a man, was attacked by multitudes of mosquitoes 
when trouting in northern Norway. The insects by pre- 
ference bit him in the back of the neck and the primary 
lesion occurred in the very spot, where he was bitten. 
According to T h j ~ t t a  he had no dealings with any kind of 
rodents. 

As to other diseases and parasites transmitted by mosqui- 
toes in Scandinavia. very little is fouild in the literature. 
E h ~ e ~ ~ e r ,  by courtesy of professor H. C. Bendixen, K ~ b e n -  
havn; professor A. Braxdt, Oslo: amanuensis P. Brincir, 
Lnnd: district-veterinarian F. V. Holmboe, Stavangei-; pro- 
fessor G. Olin, Stockholm and professor dr. med. Th. Thjattn, 
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Oslo I have received some information relating to these 
matters which may be summed up as follows. 

E n c e p h a l i t i s of the St. Louis or Authumn type do 
not occur in D e n  m a r k  or S c a n d  i n a v i a, neither is 
E q u i n e  e n c c p h a l o m y e l i t i s  known from oui. 
region. 

F o W l P o x (Epiil~elionza contaginosum) is known from 
D e n m a r k  but occurs neither in N o r  W a y  no? in 
S w e c l e n .  

Concer~ing p i a s rn o C! i a o f b i r d S, M. G. Wingstrand 
(1947, pp. 1-31) has recently published a paper on 
Leuc~cytoxoon a i ~ d  Haemoprotcz~s in different species of 
S W e d i S h birds bilt the intermediate (insect) hosts are 
not dealt with. As f a r  a s  known no paper on plasmodia of 
birds has been published in Denmark o r  in Norway. 

F i l a r i a. Frorn D e 11 m a r k C. H. Hansen (1909, p. 123) 
published a case of Diroflarla ,Imar,itis from a dog importe~l 
4 years previously from France. He also calls attention to 
two older cases, the one published by Krabbe (1872) the 
other mentioned in the journal of the Veterinary High 
School in Kobenliavn. Both were from imported dogs. 
Neither in Norway nor in Sweden has Dirofiluria immitis 
been observed. In  a paper on the Filarid, Setaria equina 
(Abildg.) in S W e d e n, Brinck (1946, pp. 118, 120) discusses 
the possible insect carriers of the M i c r o f i l a r i e S. He 
i. a. indicates mosquitoes among the insects suspected, but 
hitherto no closer observations on t'ne matter are available 
from S w e  d e n. Setaria equina (Abildg.) is also known 
from D e n m a r k, and prof. Bendixen, (in a letter), in- 
dicates the possibility of mosquitoes as  carriers. Margit 
Haaland (1928, pp. 3-22), in a paper on the blood parasites 
of the  Willow Grouse (Lagopus lagop~hs L.) in N o r W a y, 
describes a new trypanosom, Trypanosoma lagopodis Maa- 
land, and indicates the possibility of mosquitoes as  carriers. 
However, closer investigation on this matter is not published. 
She further i. a. describes a M i c r o f i l a r i a and a species 
of Leucocytoxoon from the Willow Grouse. In the paper 
mentioned above, Wingstrand mentions M i c r o f i l a r i a 
found in S w e d  e n in the following birds: Corvus corone 
cornix L., Corvus frugilegus L. and Turdus ericetorum philo- 
melos Brehm. 

Apart from the above-mentioned no records, a s  f a r  a s  
known, have been published on northern Culicines a s  carriers 
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of diseases or parasites to man and animals. Considering 
future investigations I therefore esteem it  of interest to  
conclude with a brief review of such records from abrostd 
concerning Culicine species which are found within our 
region. 

A n t h r a X. Experiments conducted with rlgdes s y l ~ e s t r i s  Theob. 
[= A. veaanuo Meig.] showed tha t  i t  can transmit anthrax. Trans- 
mission seemed to be mechanical. (RIorris 1918). 

A U t u m n e n c e p h a l i t i S. "Among 51 000 mosquitoes taken 
in the Maritime Province of the Russian F a r  East ,  in foci of the 
disease, C?;les pipdens was  one of the two species found infected. 
(Petrishtscheva and Shubladze 1940). 

E c: u i n e e n c e p h a l o m y e l i t i S. Experimental transnlission 
of equine encephaloinyelitis has been obtained with A. ( 0 )  urzans in 
USA. (Davis 1940, Riley 19383, further with A. dorsalis and A. genl- 
culatzts (Steinhaus 1946, p. 437). 

S t .  L o U i s e n c e p h a l i t i S. In experiments d. ve.z?-aths t r a m -  
initted St .  Louis encephalitis from fowls to  fowls (Hamon, Reeves 
and Gray 1943, Mitamura 1937) Experimental transnlission of the 
disease with Culex pipiens is  recorded by Reeves, Hamon and Izumi 
1942, Hamon, Mc.D. and Howitt 1.942 and Hamon, Reeves and 
Gray 1943). 

An important record was published in 1942 by the U. S. Depart- 
ment of Agriculture. This year nearly 10 000 mosquitoes, flies alld 
other biting insects were collected and tested for viruses of encepha- 
litis and encephalomyelitis. The insects were identified, frozen and 
shipped in dry ice to  the San Francisco laboratory of the University 
of California. They were divided into 6cpools" according to family 
and species, washed, ground and the "liquid" injected into mice. 
One pool composed of the American species CuZex tarsalis produced 
symptoms of St. Louis sleeping sickness. Another pool of the same 
species produced the western equine sleeping sickness. This is the 
f i rs t  t ime that  mosquitoes collected in the field have been proved t o  
be carrying the disease virus. (Can. Ent., 74; No. 4, 1942). 

Y e l l o W f e v e r. A. geniczclatus experimentally transmitted 
yellow fever to  Macacus rhesus. (Robaud, Colas-Belcour and Stefano- 
poulo 1937; Steinhaus 1946, p. 433). 

T U l a r e m i a.  "No infection resulted when mosquitoes (CuZea 
apicalis) fed on healthy mice or rabbits. - - - Of two mice tha t  
swallowed infected mosquitoes, however, one died of tularemia. - - - 
I t  is  suggested tha t  the infection of animals by swallowing infected 
mosquitoes is of considerable importance in the epidemiology of the 
disease." (Bozhenko 1937.) 

Experiments carried out by Philip, Davis and Parker  (1932) with 
the mosquitoes Th. incidens, A. aegypti (= Stegonlyia fascinta) and 
A. rezans, showed tha t  mechanical transmission of Bacterir~m tular- 
ense was occasionally possible. The authors consider the  transmission 
possible in the following ways: 1 )  the mosquito biting after having 
been interrupted during its meal on the infected animal; 2 )  the 
mosquito being crushed on the skin with or without subsequent rub- 
bing. 3 )  by deposition of the mosquito excrements on the skin. They 
conclude: "In nature, however, the occurrence of infection in this 
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manner is not likely to occur a t  all commonly." Of the three mosquito 
species mentioned only A. vexans occurs within our region. Steinhaus 
(1946, p. 169) mentions recent research by Olsufiev on mosquitoes 
and tularemia. 

F o W l - P o X. (Epithelioma contayinosum.) In  recent years the 
following mosquitoes have been recorded as transmitting pox, a t  least 
under experimental conditions: Aedimorphus wexans (Matheson, Bru- 
nett and Brody, 1931, Erodg 1936); Culex pipiens (Blanc and Camin3- 
petros 1930; Bos 1934; Kligler, Muckenful3 and Rivers 1928, 1929; 
Stuppy 1932); Theobaldia annulata and Anopheles nzaculipennis 
(Bos 1932, 1934). Kligler and Ashner (1931) demonstrated that  the 
virus is present in Culex pipiens caught in the wild. 

P l a S m o d i a o f b i r d S. Experiments showed that  the presence 
of Plasmodium relictun% in Culcx pipiens does not make i t  immune 
from reinfection (Sergent 1940). Plasmodium cathemerizcnz and P. 
inconstans was transmitted from infected to healthy canaries (Huff 
1927). The same author describes experiments carried out with a 
view to determining the mechanism by which certain individual mosqui- 
toes (Culex pipiens) escape infection with parasites of avian malaria 
following repeated feedings on blood highly infectious to other indi- 
viduals of the same species. The degree of infection in susceptibie 
mosquitoes appears to be determined by some inherent characteristic 
of the individuals in an almost constant manner (Huff 1934). Experi- 
ments carried out by Roubaud and Mezger (1934) indicate that  the 
degree of infection is due to racial characters in the Culex pipiens 
group. 

F i l a r i a. Chia-hsien Yen (1938) considers, on account of experl- 
ments undertaken with Aedes vexans in Minnesota, this species one 
of the most susceptible species to infection with Dirofilaria imn~itis. 
The author, however, emphasises that  a species of mosquitoes 
susceptible in one place may behave quite different in another. There- 
fore the problem of susceptibility is one which must be solved iocally. 
Summers (1943) carried out similar experiments with Aedes vexans 
in southern Lousiana, but the filarial larvae failed to develop. Accord- 
ing to Roubaud and Colas-Belcour (1937) larvae of Dirofilaria inznzitis 
completed their development in French females of Aedes yeniculatus 
and Aedes punctor. Phillips (1939) records the development of larvae 
Dirofilaria imnzitis to the infective state in Aedes excrucians in 
Massachusetts. Hu (1931) records i. a. infective larvae of Dirofilaria 
inzmitis in the labia of Aedes vexans and Culex pipicns in Maryland. 
The author remarks that  the rather uniform density of infection 
found to be peculiar to each species of mosquito appears to indicate 
that  each has a characteristic lirnit in i ts  range of variation in 
susceptibility. Highby (1943) records the complete larval development 
of Dirofilaria scapiceps in Aedcs vexans and A. excrucians. According 
to Causey (1939) mature larvae of the filarid Foleyella brachyoptera 
were found in Culex pipiens experimentally fed on the frog Bana 
sphenocephala. Lee (1926) records filarial larvae, almost certainly 
those of Filaria bancrofti, in Culex pipiens in the province of Kiaiig Su. 

0 t h e r p a r a S i t e S. Eckstein (1922) records "what were 
probably gregarines" in Aedes cinereus and A. vesans. A N e in a-  
t o  d e occurred in Culex pipiens and further a T r e m a t o d e. 
Shakhov (1927) records the M e r m i t i d Agan~onzernzis from Aedes 
dorsalis and A. caqttans near Kharkov?. Hesse 11925) records the 
S c h i z o g r e g a r i n e S Caulleryella pipiens Buschkin from Culex 
pipiens (StraBburg) and Caull. annulatae Breslau from Theobaldia 
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annulata (Germany) and Aedes rlcsticus (France) .  Sergent (1925) 
records Herpetomenas algeriense from Ctclex pipiens fed on owls 
harbouring Trypanosoma nocttiae and Haemamoeba aiemanni. Plas- 
nzorlium relictwm was recovered from C. pipiens fed on infected cana- 
ries. Woodcock (1914 a )  describes some "Crithidia" from the intestines 
of Culex pipiens and suggests their connection with T r y  p a n o - 
s o m e S. I n  a further paper (1914 b )  the same author i. a.  remarks: 
'.It seems best, therefore, to  regard this parasite from Culex pipiens 
for  the time being a Leptomonas, i ts  name becoming L. fasciculata 
(= Crithidia f. N. MC. N. and T., nec Leger)." 

Concerning these forms Reichenow (1929, pp. 555-6) i. a. remarks: 
"Da die Arten der Gattung Trypanoson~c. in ihrem tibertrager gleich- 
falls die Crithidiaform annehmen, ist  es bei Befunden von Crithidien 
in E l U t s a U g e r n schwer zu entscheiden, ob es sich um nichtwirt- 
wechselnde Arten der Wirbe!losen oder um Trypanosomen handelt. 
So habe sich einige als Crithidien beschriebene Arten als Entwick- 
lungsstadien von Trypanosomen herausgestellt. - - - F u r  nlanche 
andere A r t  wird sich in Zukunft wohl das Gleiche ergeben. so f u r  die 
Crithidien in Stechmucken die bei diesen Insekten nicht nur im Darm, 
sondern auch in den Speicheldrusen gefunden werden, und von welchen 
schon von verschiedenen Autoren Beziehungen zu Vogeltrypanosomen 
wahrscheinlich gemacht worden sind." 

Concluding I may mention t h a t  Stackelberg (1937, p. 247) has 
some lines to  the effect that :  "Culex pipiens is the transmitter of 
avian malaria (Grassi).  In  experiments carried out by V. Groizkaja 
C. pipiepas was infected with Plasmodium praecox (Proteosonza) in  83 
to 92 per cent. This mosquito also transmits the  avian parasite 
H a e m o p ~ o t e t l ~  danilewskyi. Other p r o t o z o a n parasites recorded 
from C. pipiens are: Herpetomonas algeriense, H. culicis, Crithidia 
fasciculata, and different Leptomonas. S p o r o z o a infecting C. pipiens 
a r e  Nosema culicis, Thelohania leyeri, Ca~clleryella pipiens and others. 
The mosquito transmits the larvae of Wtcchereria bancrofti (provoking 
elephantiasis) and further Dirofizaria il?lmitis in dogs. The F i l a r i d 
AcunthocheiZonenza persta?zs does not complete its development i n  
C. pipiens." 

C h a p t e r  4. 

The lllosquito Pest in the Far Sorth. 
Older Narratives and Recent Researches. 

Even in older times the narratives of travellers in the 
Arctic mentioned the exceptional mosquito pest, and more 
lately there are few explorers who have published books 
from these regions without making complaints of the 
mosquito plague. Although many authors thus have devoted 
more or less close descriptions to the phenomenon, this 
information is scattered in the most different publications, 
and various details therefore presumably will escape the  
attention of entomologists. 
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AS f a r  2s P ca r  E C ~ ,  i10 general ' J : B ~ J  of the literature on 
the xosquito pest in the f a r  North has hitherto been 
published, and as some principal facts in the biology of 
northern mosquitoes are connected with this phe:iomenon, 
I find jt well worth pzblishing a review here of the works 
available. I am well aware of the fact that  still much in- 
formation, not included here, exists, but I think the most 
essential has been taken into consideration. In  a compilation 
like this, reiteretions and consequently son?e monotony are 
inavoidable, but on the other hand the ferocity of the 
northern mosquitoes, again and again emphasised bj. dif- 
ferent authors, will confirm the credibility of their often 
rather drastic narratives. Publications written in German 
are here cited in that  language, the others are translated 
from "Le origins1 language. 

The oldest book where more comprehensive information 
oa the northern lnosquitoes is found, is "Historie de gentihus 
septentrionalibus" by Olaus Magn~is, who devotes two chap- 
ters in his book to  these insects. In  the Basel edition of this 
work from 1567 there is also a most drastic illu~stration of 
the mosquito pest in the F a r  North (fig. 26). Here Olaus 
Magnus, amongst other things, reports (Chap. V., p. 281) : 
"In the most remote regions of the  North one is greatly 
tormented by big mosquitoes, ashore and on sea, especially 
by their stings and unbearable singing, when one is obliged 
to sleep in the broad daylight, which constantly prevails 
there day and night. In order to avoid this pest the in- 
habitants use worm-v~0od.l: which they impregnate with 
vinegar and then dry and smoke, so tha t  the  mosquitoes, 
when they notice the bad sinell thereof, have to fly away. 
They also quit, when one sprinkles a boil up of wormwood, 
herb-of-grace l4 or  of black caraway,12 if available, over ones 
head and limbs; one may also use bootblack in connection 
with scorched and smoked juniper scrub. But when one 
wants to sleep, a little tent is required, made of linen or 
birch bark, in order to  be able to  sleep under this cover in 
sa,fety for the attacks of the mosquitoes and be completely 
secluded from these singing insects, so tha t  one is not bored 
)during onas rest by two evils: their stings and their un- 
bearable sound." - - - (Chap. VI, p. 282) : "In order 
that  the beasts of burden might be left a t  peace from mosqu:- 

13 Wormwood: Artemisia absinthiunz L. 
14 Herb-of-grace: Ruta  graveolens L. 
15 Black caraway: Nigella satica L. 
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Fig. 26. The mosquito pest in the f a r  north. 
(After Olaus lMagnus 1573.) 

toes and flies while grazing, the herdsmen use to  kindle a 
fire of junipers brush - juniper is p!entiful everywhere in 
the grazing fields as  well a s  in the forests - or else they 
set fire to  the f i r  trees near the root, a::d they burn fragrant 
bulrush or the dry roots of fern, because the smoke from 
ore  or the other of all these plants is an excellent remedy 
to keep such animals a t  a distance." l" 

About one hundred years later Johan Scheffer in his 
work: "Histoire de la Laponie" (1679, pp. 331-332) gives 
2 description of the great nuisance inflicted upon Lapps and 
reindeers by an "espece de grans moucherons". It becomes, 
however, evident by the description thalt l~unctures of 
Si :xu lZd~ as  well as Culicidce are involved. He describes 
how the reindeer retire to the highest mountain regions in 
order to  get rid of their pests, and how the Lapps drive 
away the bloodsuckew with fire, and how they cover their 
face as well a s  their body a t  night to avoid the insects. 
Also they smear the face with "une couche de resine 

16 Translated from the Swedish edition. 
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ou de poix", probably meaning the oil made of birch bark, 
used in the North for rubbing in against the bloodsucking 
insects. 

The description by Car1 Linn6 in his "Flora Lapponica" 
(17377, of the mosquito pest in Swedish Lappland, has be- 
come almost classical. The following is quoted from the 
Swedish edition (p. 30) that  appeared in 1905: l7 "I should 
think that  nowhere in the worlds does this species l8 of mos- 
quito appear in such immense quantities as  in the forests of 
Lappland, where they may compete in number with the dust  
of the ground, flying about, constantly singing in an irritat- 
ing song, produced by the wings, thils species hardly lets the 
wanderer have any rest during the nights and not even 
during the hottest day, unless there blows a contrary wind, 
against which it fights with difficulty. When the naked 
hand is extended, there is immediately a legion there, that  
settles and clover lsame with a black colour, and if one strokes 
them away with the other hand and killls the whole crow-d, 
then this is hardly accomplished before just as many others 
have come to take the place of the first ones. It is hardly 
possible to breathe freely, as they crowd into both nose and 
mouth." 

In the well known work by Erich Pontoppidan, often 
quoted by zoologi~sts: "Det frarste Forsrag paa Norges Natur- 
lige Historie" (1752) the mosquito pest is no doubt men- 
tioned (11, p. 77), but more exact observations are missing.'" 

Howevep, in "Travels through Sweden, Finland and Lap- 
land to the North Cape in the years 1798 and 1799" by Joseph 
Acerbi we meet (1802, 2, p. 34), a rather drastic description 
of the mosquito past: "We arrived a t  Lappajarvi in the 
evening. - When we arrived at the borders of the lake, we 
fell in with two Lapland fishermen. - On approaching them 
we found that  they had besmeared their faces with tar ,  and 
covered their head~s and shoulders with a cloth to protect. 
themselves from the mosquitoes. - Their meagre and 
squalid looks discovered evident signs of wretchedness. They 
were covered from head to foot by swarms of mosquitoes, 
from whose stings their clothing scarcely shielded them. 
They were melting with heat, yet they dared not throw off 
their covering, much less remove from before the fire. Our 
arrival added millions of these flies to the myriads already 

l 7  Translated into English here. 
1s Culex vulgarts! 
19 "The first attempt of a Natural History of Norway." 
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there, as their numbers were continually increasing in our 
passage thither. It was impossible to stand a moment still; 
every instant we were forced to thrust our heads into the 
midst of the  smoke, or to leap over the flames to rid our- 
selves of our persecutors. - -". He writes about a sojourn 
a t  the lake of Kervijarvi (p. 50) as follows: "Though i t  
was now drawing towards midnight, the torment we suffered 
froin the mosquitoes, instead of being abated was increased. 
The night was perfectly calm, and the insects attracted by 
the effluvia of our Laplanders pursued us in our course, 
surrounded us, and involved us as in a cloud. After travelling 
three miles over reindeer-moss, and through stunted shrubs, 
we arrived greatly fatigued a t  the banks of the river Pepojo- 
veivi, where we found a fire with some Lapland fishermen 
sitting by it,  - - - The mosquitoes this night annoyed 
us so terribly. that  i t  was not without the utmost difficulty 
we were able to swallow a morsel of victuals. There was not 
30 much as a breath of wind: the column of smoke that  
issued from the fire mounted straight upward in the 
atmosphere, so tha t  we were deprived of the benefit of 
fumigation, and of taking what food we had, under the 
protection of a cloud of smoke. We were obliged to  eat 
with gloves on; and a t  every morsel we put into our mouths 
we were under the necessity of drawing aside the veils that  
covered our faces, very gently and with great circumspection, 
for fear of the  insects entering along with our refreshment. 
In spite of all our precautions the mosquitoes where some- 
times swallowed together with our viands. - -." 

In the year 1804 Grape published a work: "Utkast till 
Beskrifning Sfver Enontekis Sokn i Torneg Lappmark" '" 
from which I extract the following complaint of the mosquito 
evil: (p. 98) "Towards the end of the month of June they 
appear in multitudes and begin to invade the houses. In calm 
and close weather they sit in the forest in such quantity 
on willow and birch bushes tha t  they nearly (lp. 99) conceal 
twigs and leaves. If the bush is shaken, the swarm rises, 
and one is in a haste as if in a mist, tha t  really obstructs 
the view. With the increasing summer heat they grow more 
vivacious and fill the air  in all localities, where blow and 
winds do not wipe them away. At noon and in strong sun- 
shine they are, however, less in motion. If, in calm weather, 
one stops ever so little, thousands of mosquitoes out of the 

20 "Sketch nf description of Enontekis parish in Torneh Lappmark" 
(translated from the Swedish origina!). 
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surrounding million~s of myriads are busy searching all 
pcssible accesses to  the skin. Without a mask or c e t  
covering the face i t  is impossible to  keep them away. 
A mixture of fish oil or pitch oil and t a r  smeared over the 
face is the only thing known tha t  keeps them away, on 
account of i ts  strong smell, and although this ointment, t h a t  
must often be renewed, is not without smart, especially when, 
one is in considerable perspiration in the  heat of the sun, 
this trouble is much to prefer to the painful and insuppart- 
able mosquito stings. Those who must stay in the open are  
therefore provided with a horn or a bottle wherein above 
mixture is kept." 

Amongst those publishing in their travel narratives the  
usual complaint about the mosquito pest of the F a r  North. 
is also the well known Swedish cleric Petrus Lzestadius 
whose journals from his milssion travels in Lappmarken 
appeared in the  years 1831 and 1833. However, a s  his 
description brings nothing essentially new, (compare Edi- 
tion: 1928, g., pp. 120-121) I refrain from citing. 

Per contra, the travel report of the  famous Swedish ento- 
mologist, Johan Wilhelm Zetterstedt : "Resa genom Sweriges 
och Norriges Lapplnarker forrettad Ar 1821 (Andra Delen, 
1822)" 'l deserves a closer comment as  one may evidently 
ascribe a special reliability to  his description being that  of a 
professional. From his sojourn in Bosekop in Alten on 
,%ugust 9th he reports (pp. 134-138) : "I11 a quantity 
beyond all thought and description the mosquitoes swarm 
about in these regions. Legions of these bloodsucking beings 
rise into the air  and obscure the  sky. If the ocean were 
divided into drops, only then i t  would be possible to begin 
some sort of comparison between their number and that  of 
the mosquitoes of the North. The summer loses all i ts  
pleasure here, as the summer is just the time of activity and 
life of these pests. The morning has then hardly unfolded 
i ts  joy and the  evening its calm when the mosquitoes in 
cloudlike hosts swarm about the one who stays in the open 
and deprives. him of both desire and capability to beconcerned 
in any occupation. Does he stop for a moment, then millions 
of these unpleasant guests crowd from all directions and not 
only cover face and hands. but even creep under the clothes, 
seeking the naked body, not returning until they have filled 
themselves with blood. Shortly before rain they are a t  

21 'lTravel through The Lapplands cf Sv~eden and IYorway in t h e  
year 1821." (Translated froin the Swedish original.) 
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their most atrocious: they precipitate themselves like sharp 
needles upon the wanderer, and their voracity is so great, 
that  they have no time to seek suitable places but imme- 
diately stick on, even to the thick homespun russet clothes. 
--p The mosquitoes appear with the summer heat and 
disappear with i t ;  from the beginning of July till end of 
August is then their molst joyful period, and within a few 
weeks they are hatched from their eggs, celebrate their wed- 
ding and. lay their eggs for a new generation. - - - Even 
the most gentle person cannot help getting vexed with the 
unheard of impertinence of these contemptuous creatures. 
Cne swings branches with plenty of leaves round about one- 
self all in vain; while the branch is brandished about the 
head, the lower army rushes ahead in the same moment and 
attacks from below; one fences as  if the question were to 
defend one's life against superior enemy; one turns furious, 
oiie flees away, but the insupportable furies pursue uiltii one 
finally has to throw oneself on the ground and conceal ones 
face in the grass, impotent and conquered, after a protracted 
fight in the most wretched of all wars. 

Not only the human beings are here tormented by this 
pest, but also the animals. Every vein wherein warm blood 
flows. is a much desired source where these swarming little 
beings guided by their fine smell, gather to quench their 
thirst. - - - The cattle descend into the water, or they 
flee to the high points, often quitting a good pasture of the 
valley, in order that  they may not be disturbed by the 
moscjuitoes. Therefore, in these regions, one kindles smoke 
issuing fires everywhere, especially in the summer nights, 
whereto the cattle come by themselves. I observed more 
than once how the horses, cows and sheep by their own free 
will gathered around these smoke kilns where the mosquitoes 
dare not pursue them. They remain several hours standing 
i~ the middle of the smoke, and when they finally have left 
thc kiln. then they are free from the stinging insects, as 
Tong as  the smell of the smoke still prevails about them. - 
- The sting itself is not only always painful in the first 
izoixent, but its cffect is also often terrible. Persons with 
sensitive nerves fall into convulsions from these stings. 
I have seen person~s whose f ~ c e  was SO swollen by mere 
:nosquit0 stings that they were completely unrecogniz- 
zble. --- - --." 

Nearly as dramatic as the description of the mcsqu-ito pest 
by Zeiterstedt is that  by Ludvig Izr. Oaae in %is bool:: 
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"Skisser f r a  Lapland, Karelstranden og Finland" " (6870, 
p. 60) from where I quote the  following lines: "Every 
higher animal is pursued with a frenzy from which they 
must flee. The unprotected ears of the dogs are bit bloody 
by mosquito stings. The reindeer seeks refuge in the rough 
wind of the seashore or on the snow patches of the cold 
mountain tops. 

At Karelstranden where cows and sheep are attended to 
with care, fires are kindled for them, and they seek refuge 
in the thick smoke until they are scorched. Only that  which 
is almost insupportable to  the stronger animals drives the 
weaker mosquitoes away. Strong smoke, strong wind, strong 
sunshine, heavy rain delivers from ir,osquitoes. The few 
and mighty of the creation learn to  prefer any such incon- 
venience t o  the fellowship of the weak millions. But all these 
mosquito-scares have to be powerful. If one seeks shelter 
from the wind behind a stone the mosquitoes also refuge 
thitherward and s tar t  their meal. 

Their power to detect torn places or careless incomplete- 
ness of net or gloves testifies of fine observation. If for 
instance the net has stuck to the perspiring ear, then scores 
of proboscides bore through the net. It is, however, an 
exaggeration that  they should be able to sting through 
gloves or clothes." 

The well-known book: "Om Lappland och Lapparne" 
(1973) by G. von Diiben is of special interest to our subject, 
a s  i t  inter alia describes quite thoroughly the behaviour of 
the reindeer towards the mosquitoes (p. 39) : "Close after  
midsummer the mosquitoes come, and then one starts  to 
attend to the reindeer. - - - There are certain places 
where the reindeer go to themselves when they are tormented 
and chased by the mosquitoes: i t  is such places that  are  
exposed to winds, so that  the mosquitoes blow away. - - - 
Wherever one passes those reindeer that  are  in the region. 
join. The instinct drives them to join together as i t  is said 
that  the mosquitoes have less power over them when they 
are tightly together in a herd. - - -". (P. 40) : "Big fires 
are kindled (on the windward side) and produce smoke by 
a cover of sour turf in order to  drive the mosquitoes away 
--p The air  is getting cool after August and the mos- 

22 "Sketches from Lappland, the Shore of Carelis and Finland." 
(Translated from the Norwegian original.) 

2a "Abo~:t Lappland and the Lapps." (Translated from the Swedish 
original.) 
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quitoes grow less numerous; the reindeer then also begin 
to show a tendency to spread and they are again left on their 
own. - - -. (P. 85.) A worse torment to the reindeer and 
an insupportable one even unto man are the countless 
mosquitoes in the otherwise so pleasant Lappland summers. 
--- The reindeer are tormented by this vermin in that  
way, that  they partly fly into their ears and nostrils, partly 
attack all places where the skin is thin. The skin of the 
budding or not yet fully developed horns is strongly attacked 
and is sometimes completely covered by mosquitoes or full 
of red points from little blood drops oozing out. The Lapp 
himself does not seem to mind the mosquitoes very much; 
he maintains a constant fire and smoke in his turf-hut, that  
is all. But the settler, all non-Lapp inhabitants, and the 
traveller, must use a net or smear himself with tar ,  pitch 
oil or something similar; without some such step i t  is 
hardly bearable to stay for a few hours in the open during 
the worst mosquito season. In Russian Lappland the mosqui- 
toes are so fierce that  one has to keep up smoke even o n - 
b o a r d ;  fire is made on a flat  stone and covered with sour 
peat (Friis). - - - The mosquitoes are said also to con- 
tribute greatly to the driving of the reindeer up to the 
mountains. Although I have seen and felt them (the 
mosquitoes) right upon the glaciers of Sulitjelma, they are 
more reasonable and less numerous on the mountains, and 
are considerably checked by the prevailing low temperature, 
more frequent rain and stronger winds than lower down 
around the mountains and in the valleys. Thus the rein- 
deer there finds a better if not fully good place, and no doubt 
this relative getting rid of the  mosquitoes is one of the 
reasons why they, being used to it, like so much to retire up 
there, just a s  their wild brothers often live in the neigh- 
bourhood of the (mountains and upon them - - -". 

(P. 87) : "It is, on the other hand, the mosquitoes who 
during their heydays keep the reindeer of the Woodland 
Lapp together; without the mosquitoes it would be hard for 
him to milk his herd. When the mosquito period is over, 
the woodland reindeer, who are wilder than the barren 
ground reindeer, do not go in search of the fires and smoke 
in the "kerdan", but may stray and actually do stray much 
farther about in wood and field. In order to rid themselves 
of the mosquitoes they are wed  to rush most violently 
through brushwood, the denser the better, thus wiping the 
mosquitoes off, or to stand in the water during the hotter 
part of the day, like our cattle." 

6 - Norsk Entonol .  Tidsskr. S i~ppl .  I. 
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In his book: "Naturskildringer og Optegnelser f r a  mit 
Jzger- og Reiseliv." 2 V 1 8 7 7 )  the Norwegian forester J. B. 
Barth has a description as  short as  it is saucy about his'en- 
counter with the hosts of mosquitoes of Finmark (p. g ) ,  but I 
renounce further citation as the essential points are quoted 
below by Pottinger. 

One of the most exhaustive reports on the mosquito plague 
in the Fa r  North i~s written by Sir Henry Pottinger who in 
his fine book about travels in northern Norway (1905) conse- 
crates a whole chapter to  the mosquitoes: "The Realm of 
the Grey Terror", and illustrates the horrors in a drastic 
picture. I will then terminate with extracts of his descrip- 
tions, so full of humour. He writes i. a. (p. 96) : "The horses 
are a distressing sight. From nose to  tail, from hoof to  
withers. Their unfortunate bodies are covered with what 
might be taken a t  a casual glance for gray blanket clothing, 
but reveals itself to inspection as  a textile mass of seething 
insect life, so closely set that  you could not anywhere put 
the point of your finger on the bare hide. And yet, quivering 
all over, stamping, shaking, lashing their talils, they continue 
to graze, perhaps conscious how much fuel is required to  
replace the life that  is being incessantly drained from 
them. - - -" 

(P. 97.) "That I have to dwell so much on this distaseful 
theme is wearisome to me, and must be so to  the reader, but 
one might as  well t ry  to ignore the presence of vehicles and 
foot-passengers in the streets of London as  that  of mosqui- 
toes on the Arctic field. I have spoken with those who have 
had experience of the pests in all parts of the world as  well 
a s  in that  region, and for numbers, size and venom they all 
give the palm to  the demons of Finmark and Lapland. For 
such small creatures they exhibit an astonishing amount of 
character and diabolical intelligence. They will dash through 
smoke like a foxhound through a bullfinch, creep under veil 
or wristband like a ferret into a rabbithole, and when they 
can neither dash nor creep, will bide their time with the 
pertinacious cunning of Red Indians. We wore, as  I have 
said. stout dogskin gloves, articles with which they could 
not have much previous acquaintance, and yet they would 
follow each other by hundreds in single file up and down 
the seams, trying every stitch in the hope of detecting a 
flaw; every inch of the sewing was outlined by their un- 

2 %  "Descriptions of Nature and Notes from my Hunting and Travel 
Life." 
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broken ranks. - - -" Mr. Pottinger has also shaped his 
owr, idea as to h o W these unreasonable quantities of mosqui- 
toes are able to satisfy their demand for  blood (p. 98): 

"It is one of the great mysteries of creation. On the 
uninhabited field of Finmark they must, a s  a rule, exist on 
vegetable diet, the chance of blood so rarely occurs; there is 
no local life except a few birds with impervious feathers. 
In the summer-time the Lap drives his reindeer to the sea. 
No native is fool enough to  cross the field a t  that  season 
unless he be driven there to  by the rare call of duty, or 
tempted by the gold of a mad Englishman, and there may 
be, a t  the outside, half a dozen such madmen in half a 
century. 

In the valleys and by the rivers, that  is, in the permanently 
inhabited parts of Northern Norway, the mosquito plague 
can a t  times be bad enough, but in its hideous redundance 
i t  exists only on the bare field, a primeval and enduring 
curse, inexplicably developed to its utmost in a region 
seemingly the most unsuitable for its effective working: the 
less chance of blood, the more bloodsuckers." 

(P. 104) : "Now, I find myself troubled with doubts similar 
to  those of the aforesaid angler, namely, whether readers 
will credit my account of the field mosquitoes a s  given in 
this and the following chapter. And I shall therefore also 
pay myself the poor compliment of adducing, a t  intervals, 
evidence in confirmation of it, and also begin by that  of a 
Norwegian official; but this, be i t  noticed, will be purely 
independent testimony." 

(P. 105) : "But I have to do with his remarks about the 
field mosquitoes, and will quote the following passage: "The 
most remarkable, or, to speak more correctly, the one 
remarkable thing in our journey across the field was the 
enormous mass of mosquitoes which, as  the weather was all 
the time clear, still, and very warm, incessantly plagued both 
men and horses. No sooner had our train occupied one of 
the hollows for  a bivouac than the air round about the 
encampment was so filled with them that they enveloped the 
whole place like a thick veil, which even obscured the bright- 
ness of the sun. I tried if the report was true that  a man 
could with a stick write letters of the alphabet in the swarm 
of insects, and found the trvth of it so f a r  confirmed that  
the letters were actually visible when I had finished them, 
but the swarm then immediately closed again over them.'' 
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(P. 9 "In Mr. Cutcliffe Hyne's admirable book, 
"Through Arctic Lapland" - he and his friend underwent, 
forty years later, much the same ordeal a s  ours. I find a 
passage so approprilate t o  the situation that  I cannot help 
quoting i t :  "We passed tha t  night in a condition bordering 
on frenzy, and let not those who merely know the mosquito 
in Africa, India, and the Americas, judge us too harshly 
when I say tha t  a t  times we wished most heartily that  we 
had never set foot in so detestable country. Cold we could 
have endured, privation we were prepared for, but this hor- 
rible stew of flies ground upon the neives till we were 
scarcely responsible for our actions." 

All the above authors have described the mosquito pest 
of the North more or  less closely, but i t  was the well known 
German limnologist Prof. Dr. Thienemann who first  scien- 
tifically attacked the connected problems. Thienemann stayed 
in Abisko in Swedish Lappland in the years 1936, 1937, and 
1938 in order to make limnological studies, and he also 
submitted the  mosquito problem t o  a closer examination 
(1938 a ) .  First  he asked himself (p. 307) : "W e S h a l b 
g e r a d e  h i e r  s o l c h e  M a s s e n e n t w i c k e l u n g  
v o n S t e c h m U c k e n ? l 1  and continues: (p. 311) : "Die 
gewaltige Stechmuckenentwickelung in Lappland ist natiir-- 
lich nur moglich, wenn wenigstens zeitweise, d. h. im Fruh- 
jahr, Muckenbrutgewasser in gaol3er Anzahl vorhanden sind. 
Priifen wir die hierfur notwendigen Voraussetzungen. In  
erster Linie mussen selbstverstandlich abflul3lose Hohl- 
formen des Bodens vorhanden sein, in denen sich das Wasser 
sammeln kann. In  dem gebirgigen Gelande des Abisko- 
gebietes sind grol3ere und kleinere, flachere und tiefere Sen- 
ken und Mulden in Mengen vorhanden." (P. 312) : "Ge- 
niigende Wassermengen zur Fullung dieser Bodenvertief- 
ungen stehen im Fruhling im Abiskogebiet auch zur Ver- 
fugung. - - - Das Schmelzwasser durchsetzt das ganze 
Gelande, es erfullt die Mulden und Senken, die so  zu Ge- 
wassern werden. Die jahrliche R e g e n menge ist hier nur 
gering; es ist so gut wie ausschliel3lich der schmelzende 
Schnee der die in jedem Fruhjahr in unendlich grol3er Zahl 
in Lappland entstehenden Tumpel speist. Doch so einfach 
ist es nicht zu verstehen, dal3 das  Schmelzwasser in diesen 
flachen oder auch tieferen Bodensenken wirklich stehen 
bleibt und dal3 sioh diese Tiimpel immerhin mehrere Wochen 
lang halten. Denn im allgemeinen ist der Boden in diesen 
Senken und im Birkenwald iiberhaupt ein lockerer. - - 
Weshalb versichert das Wasser nicht allmahlich in den Unter- 
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grund?" (P. 313): " E s  i s t  d e r  F r o s t b o d e n ,  d e r  
h i e r  d i e  w a s s e r s t a u e n d e  S c h i c h t  d a r s t e l l t  
u n d  s o  d i e  E n t s t e h u n g  d e r  F r u h j a h r s -  
t u m p e l  e r s t  e r m o g l i c h t . "  Prof. Thienemann has 
further measured the temperature with a maximum thermo- 
meter and stated that  the surface water of the puddles and 
ponds tha t  lie immediately over the frozen ground could rise 
to 20-22" C daily. He sums up his results a s  follows 
(p.318): " D i e  S o n n e n s t r a h l u n g  i s t  a l s o  e i n  
k l i m a t i s c h e r  F a k t o r ,  d e r  f u r  d i e  M a s s e n ' -  
e n t w i c h l u n g  d e r  S t e c h m u c k e n  e b e n f a l l s  
B e d i n g u n g  i s t .  D a m i t  h a b e n  w i r  d i e  
t y p i s c h  a r k t i s c h e n  p h y s i o g r a p h i s c h e n  
V o r a u s s e t ' z u n g e n  f u r  d i e  B i l d u n g  d e r  
z a h l r e i c h e n  M i i c k e n b r u t s t e l l e n  u n d  d i e  
E n t s t e h u n g  d e r  S t e c h m u c k e n p l a g e  e r -  
k a n n t :  d i e  S c h n e e m a s s e n  l i e f e r n  b e i  
i h r e m  S c h m e l z e n  d i e  W a s s e r f u l l u n g  d e r  
B o d e n v e r t i e f u n g e n ,  d e r  a l l g e m e i n e n  v e r -  
b r e i t e t e  F r o s t b o d e n  h a l l t  d e s  W a s s e r  z u -  
r u c k  unld s t a u t  e s  a u f ,  d i e  S o n n e n s t r a h l u n g  
e r w a r m t  e s  a u f  d i e  f u r  d i e  r a s c h e E n t w i c k -  
l u n g  d e r  M i i c k e n b r u t  n o t w e n d i g e n  T e m -  
p e r a t u r e n .  

The frost in the ground is, of course. a well known 
phenomenon of the North which may cause traffic diffi- 
culties. Various papers have already been published on this 
subject. It is however the merit of Thienemann that  he has 
stated the limnological significance of the frozen ground in 
the Arctic. In my opinion he has found the final solution 
of this part  of the mosquito problem in his fine work. 
The second problem is the n o  u r i S h m e n  t of these 
immense masses of mosquitoes. Because I have come to  a 
result, different from that  of Thienemann, this question has 
to  be the object of a closer discussion. But I will f irst  
quote what Thienemann mentions hereon. He says (1. c. 
pp. 320-21) : "Die Aedes-Weibchen sind uberaus blut- 
durstige Tiere. E s  ist weiter bekannt, daFJ auch nach der 
Begattung die Eier erst reifen konnen wenn Blut in den 
Magen der Mucke gelangt ist. Die Mucke muB also nach 
dein Schlupfen und der Eegattung erst einmal gestochen 
haben, ehe sie zur Eiablage schreiten kann. Aber welche 
Tiere liefern in Lappland das Blut fiir die ungeheuren 
Miickenmassen? Warmbliiter miissen es bei der Unter- 
gattung Ochlerotatus, zu der unsere Formen gehoren, sein. 
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Die wenigen Menschen und Renntiere reichen dazu nicht 
aus; auch wenn man annimmt, dalj Vogel die Blutspender 
sein konnen, bleibt das  Miljverhalltnis zwischen Miicken- 
massen und der Zahl der blutliefernden Warmbliiter be- 
stehend. Und so hebt Martini (1931, S. 93) mit Recht 
hervor: "Ein grol3es Ratsel ist es noch, wie die blutdiirstigen 
Aedes-krten, welche im Norden in so ungeheuren Mengen 
vorkommen, in den anscheinend wenig belebten Tundren 
ihre Nahrung finden." Ich glaube, meine Friihjahrsbeob- 
achtungen 1938 haben uns der Losung dieses Ratsels nahe 
gebracht. 

Die Blutlieferanten miissen Warmbliiter sein, die im Ge- 
biete in wirklich groljen Mengen vorhanden sin~d. Und da 
kommen meiner Meinung nach in erster Linie nur die Nage- 
tiere in Frage. Das wurde mir im Friihling 1938 recht klar: 
"Uberall raschelt es im Waldboden; grolje Wiihlrnause (der 
sogenannte "Rattenkopf ") huschen durch das diirre Gezweig. 
Aber die auffallendsten Tiere sind doch die putzigen L.em- 
minge. - - - In geradezu unglaublichen Mengen leben 
diese Tierchen im Eirkenwald, iiberall sieht man ihre 
Lbcher; imrner wieder hbrt man ihr Quicken; in groljer Zahl 
huschen sie iiber die Schneefelder am Rande des Jokk. Die 
Lemminge sind die Tiere, die der Vorfriihlingslandschaft 
hier ein ganz besonderes Geprage geben" (Thienemann 
1939). Nun ist das Jahr  1938 allerdings ein richtiges 
"Lemmingjahr", ein Jahr  in dem diese Nager in unbeschreib- 
lich groljen Massen vorhanden sind; in solchen Jahren 
wandern sie bi~s auf die hochsten Bergkuppen und die 
Gletcher, wahrend sie sonst auf die Birkenregion und untere 
Fjallregion beschrankt sind. Doch giebt es stets Wiihl- 
mause in Mengen in jener Gegend. Neben dem Lemming 
(Lemmus lemmus) geht Microtus ratticeps und Evotomys 
rufocanus bis in die untere Fjallregion. Dazu kommen in 
der Birkenregion noch Evotomys glareolus, lllicrotus 
agrestis, Arvicola terrestris. I c h k a n n e S n a t ii r l i c h 
n i c h t  b e w e i s e n ,  d a l j  d i e s e  N a g e r  d i e  H a u p t -  
b l u t l i e f e r a n t e n  d e r  l a p p l a n d i s c h e n  S t e c h -  
m i i c k e n  s i n d ,  h a l t e  e s  a b e r  f u r  i m  h o c h s t e n  
C: r a d e W a h r S c h e i n l i c h, ja bin personlich davon 
iiberzeugt. Naturlich konnen d a n e b e n auch Vogel in 
Fsage kommen. Die Untersuchung des von den Miicken 
aufgesogenen Blutes konnte den strengen Beweis erbringen. 
Damit ware dann das letzte Glied in der Kette der die Stech- 
miickenplage in Lappland bedingenden Faktoren geschlos- 
sen.' - -- - E s  giebt Jahre mit starker und solche mit 
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schwacher Miickenentwicklung. Die Starke der Entwick- 
lung ist natiirlich wiederum auf diesen Ursachenkomplex 
zuriickzufiihren. Welche Teilursache in jedem Jahr  die 
wichtigste und ausschlaggebende ist, wird verschieden und 
nicht immer leicht festzustellen sein. Doch diirften die 
klimatischen Verhaltnisse des Winters und Friihlings stets 
die Hauptrolle spielen." 

When I am now about to discuss the theory of Thiene- 
mann, viz. that  small rodents are the main blood source of 
the mosquitoes, I would shortly mention my studies in the 
field, pertaining to this subject. In the year 1916 I took 
part, a s  an entomological expert, in the extensive Norwegian 
and Swedish governmental investigations on the reindeer 
grazing ground problems in Northern Scandinavia. On this 
occasion I arrived about the middle of May in Mglselv 
(TRi 27) and my investigation lasted until the first  days 
of September. For  a closer study of the behaviour of the 
reindeer to Oestrides and bloodsucking insects I procured 
two young reindeer that  were often brought along upon the 
mountain. These studies were continued in the years 1918 
-1925, partly in the mountains of Tydal (STi 37),  partly 
in Rana in Nordland (NSi). I lived these years in the 
summer in tent amongs the Lapps, strayed with them when 
the reindeer sought new grazing grounds and consequently 
had an extraordinary opportunity to  study the life of the 
reindeer in the summer months a t  closest range. Also in 
Tydalen I had two young reindeer for the biological studies. 

In his paper Thienemann states (p. 321), that  the year 
1938: "ein richtiges "Lemmingjahr" ist", but i t  does not 
seem to  have been clear to him that  the foundation of his 
theory consequently is based upon extreme circumstances. 
In the same way as  the mosquitoes, so are also the higher 
animals subject to  periodical changes, and this is not least 
so with the rodents. Particularly the lemming is an excel- 
lent example of an animal species that  may periodically 
appear in enormous quantities and then undertakes exten- 
sive wanderings. Thienemann mentions that  they then: 
"bis auf die hochsten Bergkuppen und Gletscher wandern", 
but perhaps still more typical are the migrations of the 
lemmings from the mountain into the valley and plains 
where they may advance right down to the coast (also 
compare Ekman 1920, p. 5). Twice have I met with lemming 
years, viz. in 1922 in the mountains of Tydal and in 1926 
in Rendalen. The impression one gets of the lemming 
migration in the mountain region is as  described above by 
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Thienemann. The animals do not wander in dense masses, 
but, maintaining a certain distance between the single indi- 
viduals, they all run in the same direction. 

What in my opinion goes against the probability that  
these animals should be the main source of blood to the 
mosquitoes, is their restlessness. Only now and then the 
lemmings are quiet for some moments, then they slip further 
into the grass and through the dwarf birches where every 
mosquito would be shaken off. Much has been published 
on the biology of the lemmings and their migration years; 
here I may for instance refer to  the papers of the Norwegian 
zoologists (Collett, 1911-12, pp. 142-162; S. Johnsen, 1928, 
pp. 105-116; 0. Nordggrd, 1923, pp. 3-11). According to 
Collett (1911-12, pp. 154-56) the lemmings, in the years 
of migration, are attacked already in the autumn by a 
bacterial disease which is extremely contagious to  these 
rodents. This disease exterminates the majority of them 
during the winter and the succeeding spring. The lemming 
carcasses pollute the drinking water and people may thus 
be infected with the "lemming fever", a disease which has 
been connected with tularemia by Thjotta (1930, p. 590). 
In 1926 I was occupied with researches in the mountains of 
Tydal (STi 37), and that  year I could hardly walk 10 meters 
along without running across lemmings everywhere, but in 
the previous and succeeding years these rodents were only 
occasionally met with. It has even occurred that  I crossed 
the mountain plateau to  and f ro  all the summer, without 
discovering a single lemming. These observations may be 
confirmed by statements from the literature. Collett re- 
marks for instance (1911-12, p. 146) : "The year following 
upon a great lemming year, almost all the life that  a t  other 
time is met with in the mountain region will have dis- 
appeared; no lemming is to be seen, hardly a bird, the 
mountains "stand almost empty"." ' G  Brehm reports some- 
thing similar (1918, p. 234) : "Wahrend der meisten Jahre 
ist iibrigens, nach Ekman, die Bortpflanzung recht be- 
scheiden, und Lemminge sind dann eine sehr seltene Er- 
scheinung." Also the other small rodents are subject to 
periodical variations. These animals have not been so 
thoroughly investigated in this respect as  the lemmings, but 
ample evidence for our use may be found in the literature. 
Thus Collett, for  instance, says (1911-12, p. 156) : Coin- 
cident with the lemmings also microtes and other small 

26 Translated from the Norwegian original. 
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mammals vanish tha t  may have appeared in excess during 
the same years." " If then, a s  Thienemsnn supposes, the 
small rodents were the chief purveyors of blood to  the 
mosquitoes, the arctic mosquito pest as well would be sub- 
ject to  great and clearly noticeable changes, but this is, a s  
f a r  a s  I know, not the case. 

Only twice in my life have I personally experienced the 
horrible arctic mosquito pest, viz. f irst  a s  a quite young man 
in the summer 1910 near Archangelsk on the White Sea 
(USSR), and then in 1916 in Northern Norway in MBls- 
elv. I remember very well a walk in the afternoon along the  
shore of the river Dvina. We passed through a little birch- 
tree grove where, in the shadow, branches and leaves were 
quite covered by mosquitoes. My companion had brought 
along a pointer which was eagerly running to  and f ro  in 
the bush. Soon the  poor animal came whining back and his 
white colour had been transformed into grey; he was 
covered all over with mosquitoes. We had to  return home 
immediately, and I believe that  i t  would be impossible to  
stay in these places in the evening. Also in MBlselv 
have I experienced real "diabolical nights" with the  arctic 
Eosquitoes. 

That year I was engaged in researches on the biology of 
the reindeer Oestrides and i t  was of special interest to  get  
some good photos of the egg-laying Oestrides. As i t  was 
exceptionally hot in daytime this summer, we decided to  
escend the  mountain in the evening and to stay that  night 
up on the plateau with the young reindeer to  be experi- 
mented upon. From the military depot I had received a big 
tent, folding beds and mosquito nets, but a s  we intended to 
make only a short excursion we preferred to make every- 
thing as  simple as  possible and took along small lapp tents 
to sleep in. These little "tents" really are just tent shaped 
sleeping-bags, but W i t h o U t bottom and intended for use 
i n S i d e a lapp hut (koje). The ascent passed moderately 
well but a s  soon as  we had reached the plateau and would 
continue our march along a little depression of the field, 
we found ourselves in the "Realm of the Grey Terror". 
Legions of n~osquitoes surrounded us. My two assistants, 
myself and the poor reindeer, everyone was enveloped in a 
mist of mosquitoes. When we had reached our goal the 
little tents were a t  once erected, but they proved quite unfit 
a s  the mosquitoes entered by hundreds from below. There 

27 Translated from the Norwegian original. 
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was then nothing else to do than to make up a fire. Putting 
damp twigs on the top my assistants produced as  much 
smoke as possible. Sleep was out of the question, and we 
passed the night as near to the smoke as we could. Tears 
would run down our cheeks, but anything was better than 
the mosquitoes. Pocket handkerchiefs were tied round our 
heads and we smoked our pipes throughout the night, but 
all in vain. We all looked rather miserable the next day 
and our faces were so swollen that they were unrecognisable. 
I felt as though I had fever. I have not obtained any good 
picture of the mosquito swarm myself, but the rare photo 
by Dr. Urbye (pl. XI) gives some impression of the multitude 
of mosquitoes in the Fa r  North. The reindeer also suffered 
under the attack of the mosquitoes. The insects covered 
the region around their nostrils, their eyes, ears and horns. 
But it was striking to notice how patiently the reindzer 
would bear this torment, although they too tried to come 
as  close as possible to the smoke. 

In the years 1928-45, when I collected mosquitoes every 
summer in southern Norway, I had the opportunity to make 
comparison with the arctic quantities of mosquitoes. In 
districts where the mosquitoes used to be especially intrusive 
the peasants have given special local names to these insects. 
They always claim that  there are "especially big mosquitoes'' 
which cause the affliction. My researches have shown me 
that such "local mosq~~itoes" belong to one of the common 
species of that  region, but the locality has always been 
especially favourable for mosquito-breeding. In the moun- 
tain regions of southern Norway I have never, even a t  night, 
met with such quantities of mo~squitoes as in the arctic part  
of the country. However, in certain mountain districts they 
may represent an extraordinary pest. 

My investigation on Norwegian reindeer parasites soon 
brought me to the conviction that  the reindeer play an 
essential part as a blood source for the mosquitoes. When 
the "tame" reindeer are let free, they seek in the day-time 
some snow-field up on the mountain. Chiefly snowfields 
lying in a depression below the highest peaks are thus fre- 
quented and the herd will stay there the whole day. On 
account of the low temperature the egg-laying oestrides are 
not so intrusive here as further down on the plateau, and 
yet animals standing a t  the edge of the snowfield are 
attacked by the oestrides. A whirl-pool-like motion in the 
herd may a t  times be noticed when the tormented reindeer 
t ry  to get rid of their pests by running. In the evening 
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when i t  gets cooler, the animals seek down, and soon they 
are distributed over wide grazing fields. Although they 
keep moving nearly all night and only snatch some green 
growth here and there, I have noticed that  the blood-filled 
horns mostly were covered with mosquitoes. On several 
occasions during the summer the reindeer herd is being 
forced to s tay the whole day on the lower plateau. When 
the young fawns are  to be marked in the ears, or when the 
lapps want to milk their does, the whole herd must be driven 
into a corral where they are kept all day. Towards the 
evening before the reindeer are liberated, the mosquitoes 
approach by thousands and they have now an excellent 
occasion to quench their bloodthirst. 

One may wonder if there really are reindeer enough to 
satisfy these excessive quantities of mosquitoes and I believe 
this must be the case. Certainly I have no information of 
the most recent years, but I quote the figures of a normal 
year, viz. 1926 (Natvig, 1929, p. 278). There were then 
about 135 000 domestic reindeer in Norway of which about 
100 000 in Finmark Fylke. The reindeer raising companies 
of southern Norway, run by Norwegians, owned about 11 COD 
reindeer, and the remaining 124 000 were Lapp property. 
However, this is not all. According to an agreement between 
Norway and Sweden the Swedish Lapps are entitled to stay 
in summer time with their reindeer herds in Troms and 
Nordland Fylke (Convention between Norway and Sweden, 
1919, pp. 6-22, 53-61). After the 1s t  of May the first ones 
may moss the border but they are under obligation to  quit 
Norway by the end of September. However, not all herds are 
admitted to the Norwegian grazing grounds a t  the same 
time and the  regulation varies somewhat for the  different 
districts. In Troms Fylke the Swedish Lapps may stay during 
the summer with 39 000 reindeer (from Karesuando and 
Jukkasjarvi) . Furthermore Swedish Lapps (from Arjeplog, 
Sorsele, Tarna and Vilhelmina) have access to  Nordland 
Fylke with a total of 28 000 reindeer. 

Considering the enormous distances these reindeer herds 
cross during the summer, what masses of mosquitoes attack 
the  individual animal every night, and also that  a single 
meal of blood is sufficient to mature the eggs of the 
mosquito, then everythirig goes in favour of the view that  
the  reindeer represent the chief source of blood for the arctic 
mosquitoes. It must be admitted that  also other mammals 
and perhaps birds as  well may contribute their share. Thu~s 
I have received a couple of observations of mosquitoes of the 
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genus Ochlerotatus attacking young birds in their nest. But 
compared with the f a r  bigger reindeer, smaller animals 
scarcely play any noticeable part. 

The correctness of my theory, based upon Norwegian con- 
ditions, would be confirmed in a copvincing manner if it 
could be proved that  similar conditions also prevail in other 
regions inhabited by reiadeer. We therefore have to con- 
sider more closely the literature treating this subject. A sum- 
mary of facts concerning the distribution of the reindeer 
has been published by Jacobi (1931, pp. 146-154) and Natvig 
(1933, pp. 8-18) has compiled the available information of 
the occurrence of the reindeer oestrides in the American and 
Eurasian continents . 

The relation between northern mosquitoes and the reindeer 
is treated briefly by Jacobi (1931, p. 244), but especially the 
Swedish zoologist Lijnn~berg has made this question the 
subject of closer examination (1909). I3e is even of the 
opinion that  the mosquito pest constitutes one of the chief 
causes of the migratory habits of the reindeer herds. Thus 
he says (1909, p. 47):  "For the migration in the spring 
there are consequently three fundamental causes: 1) need 
of access to grazing fields with weeds and grass; 2) need 
of adequate fawnings-places for the does; 3) necessity of 
avoiding the insect pest and the heat." Regarding the 
W o o d l a n d reindeer he reports (1909, p. 185) : "In order 
to protect themselves against mosquitoes and other insects 
the reindeer go into the dense brush and run about there 
so that  the twigs wipe them free from their foes. If there 
is windy weather, they go out on open bogs, also down to 
sea-shore and find there bot coolness and liberation from 
mosquitoes, thanks to the wind. Also about the wild wood- 
land reindeer in Finland the report is that  i t  runs through 
the thickets in the same way during the mosquito season, 
and i t  is said that  it becomes meagre to such a degre-. 
during this "run-about period that  the meat is not edible" 
(Granit). The wild and the "tame" woodland reindeer thus 
have exactly the same methods to procure for  themselves 
alleviation against the mosquito pest."'l About the conditions 
in Lule Lappmark Lonnberg (1909, p. 58) quotes an old 

narrative from 1740 by Olaus Modeen, part of which runs 
thus: "About midsummer time, when the days begin to turn 
warm, and the  mosquitoes appear, all who have some rein- 

28 Translated from the Swedish original. 
29 Translated from the Swedish original. 
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deer, move away from the heat and the mosquitoes that  the 
reindeer cannot stand, - - -." According to the same 
author (Lannberg 1909, pp. 41-42)  Fellman says that  the 
reindeer Lapps of Finnish Lappmarken would find i t  difficult 
to keep their big reindeer herds unless they were permitted 
to stay in the coast districts of Norway during the mosquito 
season. We now tunn our attention to the circumstances 
farther east and notice the narrative of Schrenk (Lannberg, 
1909, p. 39) about the migrations of one of the tribes (Syr- 
janer) in the land of the Samoyeds in Northern Russia) '": 
'1- - At the beginning of June, when the fawning is 
ended, the speed [of travel] is increased in order that  one 
may get away from the mosquitoes which in the forests 
and in their proximity would become a great nuisance to the 
reindeer herds." Lehtisalo who has published a work on the 
reindeer raising of the Yurak-Samoyeds, reports about the 
mosquito pest (1932, p. 85) : "Die dicke Behaarung schiitzt 
nur den Rumpf des Renntieres von den Miicken, aber die 
Gegend um die Augen, die Schnauze, die Lippen und Ohren 
ist den Stichen bloBgestellt. Die ersten Miicken erscheinen 
auf der Tundra Anfang Juni zu derselben Zeit wie die Kafer, 
die Fliegen und die ersten Gewachse. An warmen und stillen 
Sommertagen, wenn die Miickenwolke das Renntier in ihrem 
Mantel hiillt und in einer Saule iiber ihm schwarmt, leidet 
das Tier sehr. Die Miicken saugen sich besonders an er- 
miideten und schwachen Renntieren an, die nicht lrnstande 
sind, mit dem Kopf und den Beinen heftig um sich zu schla- 
gen. Nach Zitkow liegt ein solches Renntier, nachdem es 
ganz erschopft ist, bisweilen hilflos und unbeweglich da, 
wahrend ihm die Miicken in grauer Schicht die Schnauze, 
den Kopf und gewisse andere Korperteile bedecken. Ein 
frischer Wind verjagt die Insekten und befreit die Rentiere 
von den Qualen." 

v. Middendorff has given very detailed description of the 
mosquito pest in Sibiria. To quote the following extract 
(1867, 4, pp. 830-31) : "Die unzahligen, die Luft erfiillenden 
Scharen von Bremsen, Stechfliegen, insbesondere aber Muski- 
to's aller Art gehoren zu den Qualen von welchen man sich 
keinen Begriff machen kann, bis man sie in ihrer Urheimat 
aufgesucht. Blutgierig, in drei- und vierfachen Schichten 
ubereinander sitzend, bedeckten die Mucken mit dichten 
MaBen unseren Korper, sondierten unablaBig mit ihren 
Stacheln, fanden jede Blosse, jede schwache Stelle der Klei- 

30 "Reise durch die Tundren der Samojeden." Dorpat 1854. I1 Theil. 
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dung heraus; sie punktierten und tatowierten auf unserer 
Haut dieselben Figuren hervor welche unsere Fellkleidung 
zierten, indem sie die Nadellocher der Nahte sich zu Nutze 
machten, ohne ein einziges unbesetzt zu lassen; sie krochen 
uns unabweisbar in den Mund, in die Nase, in die Augen 
und Ohren. E s  laI3t sich weder sehen noch horen, noch 
athmen. Tausend erschlug man auf einen Sclag, und Mil- 
lionen rickten zum Ersatze heran. Alles Reobachten wurde 
vereitelt. Nachts wussten sie unter die Kleidungsstiicke sich 
zu stehlen unter die man sich verkroch. In fieberhafter Auf- 
regung ging der Schlaf verloren und gewann endlich er- 
schopfende Ermudung die Oberhand, so wurde man des 
Schlafes nicht froh. Mit dick geschwollenen Lippen, ja, 
wiederholt mit vollig verschwollenen Augen und polsterartig 
gedrungeneili Gesichte erwachte man zu neuen Qualen. 
Offenbar handelte es sich fu r  die Miicken selbst um die 
verzweifeltesten Anstrengungan: es galt wahrend ihres kur- 
zen Lebens doch wenigstens ein Mal sich sat t  zu trinken. 
Der Durst von dem sie geplagt werden diirfte noch qualsnder 
sein als unsere Leiden, und dennoch miissen offenbar Myri- 
aden dieser Thiere, von denen es in den odesten thierleere 
Oeden der Urnatur wimmelt, sterben ohne zu dem erstrebten 
Trunke zu gelangen. 

Diese Moskito-Plage halte ich fu r  das schlimmste Hinder- 
niI3. welches sich dem Pionier der Kultur entgegengestellt, 
und zwar eben so wohl in der Kalten, als gemal3igten und 
tropischen Zone. Dalj aber die vielberufene Moskito-Qualen 
unter den Tropsn von den sibirischen wirklich noch uber- 
troffen werden, dafur vermag ich zwei gewichtige Zeugen 
anzufiihren. Humbolt sehnte sich inmitten der sibirischen 
Baraba-Sumpfe nach den Martern der Orinoco-Ufer, WO er  
doch die Luft mit Moskito's angefiillt gefunden hatte, und 
Seeman. l q e r  in raschem Ubergange aus den wildesten 
Mangle-Siimpfen in die Polargegenden des Beringsmeeres 
versetzt wurde, fand die Moskito-Qualen in den lezteren 
schlimn~er. - - - 

D i e M o s k i t o p l a g e  i s t  o ' f f e n b a r  d i e H a u p t -  
u r s a c h e  d e r  W a n d e r u n g e n  d e r  R e n n t i e r e  
u n d d e S R o t h W i l d e S, ' wie weiter unten am betref- 
fenden Orte naher nachgewiesen werden wird. Uberall im 
Norden wie im Siiden Sibiriens wurden wir von ihr emp- 

31 Asie centrale, I. p. 81. 
,311, Reise uin die Welt, 11, p. 31. 
32 Emphasised here. 
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fangen, u~nd nur im aurjersten Kiisten-Gebiete des Eismeeres, 
so wie inmitten des Eises das uns im Ochotskischen Meere 
und auf den kleinen In~selklippen desselben umlagerte, fanden 
wir uns von der Moskitoplage befreit. Auf der GroBen 
Schantar-Insel war sie unausstehlich so wie man den un- 
mittelbaren Kiistensaum verlierj. An der Boganida, nahe 
der aurjersten Waldgranze, WO unter '71' n. Br. der ver- 
kiimmerte Kriippelwald nur noch schwachen Schutz gewaht, 
war die Miickenplage kaum zu ertragen gewesen, wahrend 
unter nahe dem 74sten Breitengrsde, am Taimyrsee mitunter 
zwar noch Schaaren von Miicken sich zeigten, aber es waren 
offenbar selbst nur Verschlagene, denen unheimlich zu 
Muthe war, so darj ihnen das Stechen verging. Nur die 
stillen warmen Mittage zu Anfang August sohnten sogar 
unter 741/2O n. Br. die Miicken so weit mit ihrem Geschicke 
aus, daB sie ihren blutgierigen Gewohnheiten wieder nach- 
gingen, indessen ohne Nachdruck. WO beides zusammen- 
trifft weicht die Moskito-Plage und deshalb sind die Krymm 
und Chile -'? in dieser Hinsciht von bewahrten Rufe, deshalb 
hat  in dieser Hinsicht das  gebirgigere Ostsibirien vor West- 
sibirien den Vorzug. Der Seewind der am Ochotskischen 
Meere, vom Eise landeinwarts ziehend, sich allnachtlich um 
die Eommermitte einstellte brachte uns Labsal." 

In the second part of the 4th volume (1874) v. Midden- 
dorff has treated the migration of the reindeer very closely, 
and referring to  our theme we find a particular section 
(1. c. p. 1125) : "Das Geschmeirj und andere Erbfeinde als 
Ursache des Wanderns" where he says word by word: 
"Suchen wir nach dem Grunde der die Rennthiere zu ihren 
Wanderungen treibt, so konnen wir uns fast  bei der An- 
nahme beruhigen darj sie ursprunglich Waldthiere sind 
welche dem Geschmeirje im Friihsommer zu entgehen suchen, 
und nicht friiher zur Waldgranze zuriickkehren wagen als 
bis sie von ihren Peinigern sicher sind. 

Hat man die furchterliche Miicken- und Moskito-Plage in 
Sibirien durchgemacht die ich zu Anfang dieses Bandes und 
in meiner Abhandlung iiber die Baraba beschrieben; hat  
inan die durch Fruchtbarkeit gesegnesten Landstriche da- 
selbst verodet gefunden, weil weder Venschen noch Haus- 
thiere es vor Geschmeirj auszuhalten vermocht; hat  man die 
Nomaden Siid-Sibiriens mit ihren Heerden schon friihe im 
Jahre aus den fettesten Weidegriinden der Steppe sich auf 
die noch sparlich griinenden Gebirgshohen begeben gesehen; 

33 Poppig, Reise I, p. 343. 
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hat  man selhst im hoheren Norden Sibiriens die Riicken der 
Rennthiere von hakig bewaffneten Bremsen-Larven sieb- 
oder vielmehr durchschlagartig durchlochert gefunden, ge- 
sehen wie die Thiere sich schiitteln um ihre Peiniger geschol3- 

. artig von sich zu schleudern; hat  man endlich erlebt wie 
angstlich der Nomade seine Rennthiere zur Plagezeit iiber- 
wacht, und wenn sie auf und davon sind, sicher voraussagt 
wo sie zwischen West bis Ost auf der Nordhalfte des Hori- 
zontes zu finden sein mussen, da sie unaufhaltsam gegen 
die wehende Luftstromung ziehen; - hat  man das Alles 
selbst erlebt, so zogert man gewiB nicht, die Bedeutung 
anzuerkennen welche das Hervorkommen des GeschmeiBes 
fu r  die armen Geplagten hat. 

Sei es daB die Thiere zu immer hoheren und hoheren, zu 
immer luftigeren und kiihleren Gebirgsgipfeln hinansteigen; 
sei es daB sie vor ihren Peinigern sich ins Wasser versenken, 
oder wie am Ochotskischen Meere sich dicht an die uber- 
hangend tropfenden, zur Flutzeit gestrandeten Eisblokke 
drangen, nicht hier, nicht dort der Gefahr achtend dal3 das 
reioende Thier und der Mensch sie in dieser Lage so leicht 
beriickt - uberall sehen wir zur Sommerzeit in dem Ge- 
schmeiBe das dem Moder der Urwildnisse entsteigt, die groBe 
Hauptfrage fiir das Leben der Rennthiere." 

The descriptions by Middendorff of the almost incredible 
mosquito pest of Sibiria is however confirmed by many other 
travellers. I may shortly mention that  already in 1839 the 
Russian lieutenant v. Wrangel published remarks about the 
mosquito pest of Sibiria in his travel report. The author 
thus (p. 339) describes his joy because of the approaching 
spring in Nis-hne-Kolymsk, and he continues : "Aber leider 
war unsere Freude nicht von langer Dauer: am 4. Juni schon 
stellten sich die hier gewohnlichen ungeheuren Miicken- 
schwarme ein, die die Luft nicht selten verfinsterten und 
mit ihren unendlichen Bissen uns jeden GenuB im Freien 
verbitterten." In his description of the fishing and hunting 
habits of the inmates of the villages of eernoussov and 
Pokhodsk, he also depicts (1. c. p. 343) how they, mounted 
on horseback, pursue the reindeer along the valleys: "So 
suchen sie die Renntiere auf, die, um sich der Hitze und der 
Miicken zu erwehren, bis an den Hals im Wasser zu stehen 
pflegen, - - - ." More recently v. Toll (1909, p. 223) 
mentions that  many reindeer perished in Kasace in 1893 a s  
a result of the mosquito pest. 

However, not only in the northern parts of Asia but also 
in the corresponding regions of the American continent the 
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mosquito pest is immense. Thus Henry W. Elliott in his 
book: "An arctic province. Alaska and the Seal Islands" 
(1886) reports about the  hinterland of the Bristol Bay 
(p. 395) : "The tundra, however, which fronts the whole of 
that  extensive coastline of Bering Sea and the Arctic Ocean, 
is indeed cheerless and repellent a t  any season. In the 
summer it is a great f lat  swale, full of bog-holes, shiny and 
decaying peat, innumerable sloughs, shallow and stagnant, 
and from which swarms of malignant mosquitoes rise to 
fairly torture and destroy a traveller unless he be clad in 
a coat of mail." The trouble sems to be rather widespread, 
as  he further says (pp. 405-06) : "There is one particularly 

i distressing and hideous feature tha t  belongs to this entire 
area of the Alaskan coast tundra and marshy moors of the 
interior and its forests, its river-margins, and, in fact, to 
every place except those spots where the wind blows hard. 
I t  is the curse of mosquitoes - the incessant stinging of 
swarms of these blood-thirsty insects, which come out from 
their watery pup= by May 1st  (with the earliest growing 

I of spring vegetation), and remain in perfect clouds until 
withered and destroyed by severe frosts in September and 

i October. The Indians themselves do not dare to  go into 
the woods a t  Kolmakovsky during the summer, and the 

1 very dogs themselves frequently die off from effects of mere 
:I mosquito-biting about their eyes and paws only, for that  

thick woolly hair of these canines dfectually shields all 
other portions of their bodies. Closehaired beasts, like 
cattle or horses, would perish here in a single fortnight a t  
the longest, if not protected by man. 

Universal agreement in Alaska credits the Kuskokvim 
mosquito as being the worst. They do not appear elsewhere 
in the same number or ferocity, but they are quite unendur- 
able a t  the best and most-favored stations. Breeding here, 
as they do, in these vast extents of tundra sloughs and 
woodland swamps, they are able to rally around and em- 
barras an explorer beyond all reasonable description. 
Language is simply inadequate to portray that  misery and 
annoyance which the Alaskan mosquito-swarms inflict upon 
us in the summer, whenever we venture out from the shelter 
of trading-posts, where mosquito-bars envelop our couches 
and cross the doors and windows to  our living-room. 
Naturally, i t  will be asked. What do the natives do? They, 
too, are annoyed and suffer; but i t  must be remembered that  
their bodies are daily anointed with rancid oil, and certain 
ammoniacal vapors constantly arise from their garments 

7 - Siil.ik Entomnl. Ticlssks Suppl. I. 
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which even the mosquito, venomous and cruel as  i t  is, can 
scarcely withstand the repellent power of. When the natives 
travel in this season, they gladly avail themselves, however, 
of any small piece of mosquito-netting that  they can secure, 
no matter how small. Usually they have to wrap cloths 
and skins about their heads, and they always wear mittens 
in midsummer. The traveller who exposes his bare face a t  
this time of the year on the Kuskokvim tundra or wool- 
lands, will speedly lose his natural appearance; his eyelids 
swell up and close; his neck expands in fiery pimples, so 
that  no collar that  he ever wore before can now be fastened 
around it, while his hands simply become as two carbuncled 
balls. Bear and deer are driven into the the water by these 
n~osquitoes. They are a scourge and the greatest curse of 
Alaska." That these s w a m  of mosquitoes also constitute 
a special torment to the reindeer and even may inf!uence 
their migrations becomes evident from the following re- 
marks: (p. 398): "Reindeer have a most extended range 
in Alaska, where an immense area of tundra and upland 
moors yield an abundance of those mosses and lichens which 
they most effect. Innumerable sloughs and lakes afford 
these deer a harbor or refuge from cruel torments of 
mosquitoes, when the wind does not blow briskly in summer; 
--p (p. 397) : "Reindeer cross the Kvichak River in 
large herds during the month of September, as they range 
over to and from the Peninsula of Alaska, feeding and also 
to escape from mosquitoes." 

Closing these extractions from the literature I would like 
to quote the chief Veterinarian, Seymour Hadwen who re- 
ports on the mosquitoes in his work: "Reindeer in Alaska" 
as  followls (1922, p. 67) : "Mosquitoes are a serious pest in 
the north and cause much annoyance to man and beast. In 
Alaska they consist of only few species, although they are 
very numerous. Reindeer suffer a great deal from the 
mosquito, but being so heavily coated they appear to resist 
attack better than do some animals, excepting during the 
time when their hair is newly shed. Culiceta alaskaensis 
Ludlow and C. impatiens Walker are the large snow mosqui- 
toes which come out early in spring. Aedes punctodes Dyar 
is the common fonm, and i~s the worst mosquito attacking 
reindeer on the coast of Alaska, where it appears about the 
latter part of June. The Lapps always say that  the 
mosquitoes help them to round up their herds a t  marking 
time, about June 20; i t  is probable however, that  the warble 
fly, which appears about that  time, may also play a part. 



Danish and Fennoscandian Mosyl~itoes 99 

According to Dyar, Aedes cataphylla Dyar, of which a few 
specimens were collected on the coast, is the species which 
is abundant along the Yukon Valley." 

After all that  has been published on the relation between 
reindeer and mosquitoes in various parts of northern Ame- 
rica and Eurasia t h e r e  m a y  h a r d l y  b e  a n y  d o u b t  
t h a t  t h e  r e i n d e e r  a r e  t h e  c h i e f  s o u r c e  o f  
b l o o d  t o  t h e  m o s q u i t o e s  i n  v a s t e  t e r r l -  
t o  r i e S o f  t h e N o  r t h. Whether the immense mass 
production of the arctic nlosquitoes is a t  all imaginable 
without access to  the big reindeer herds of the North, 
remains an open question for the present. According to nar- 
ratives by various travellers there exist some arctic regions, 
for instance places in northern Scandinavia, where there 
are no reindeer nor other warm-blooded animals to be seen 
and yet mosquitoes abound just in these regions. I refer 
in this respect to  the statements of Martini, Pottiger and 
Thienemann. Similar reports I received personally from 
travellers in artic Norway. After all that  has been ascer- 
tained up till now about the connection between blood 
nourishment and egg production in mosquitoes, (i. a. Hecht 
1933, pp. 25-40, Weyer, 1934, pp. 146-152) it is very little 
probable, however, that  there should be several species just 
amongst the arctic mosquitoes who are able to breed with- 
out having blood meals. But further research on the spot 
is required until this question can have its final reply. 

C h a p t e r  5. 

Classification, varial~ility and abnormi ties, 
nornenclatu1.c and synon-\Trny. 

The species concept of the older authors, often based on 
more or less superficial characters of the imago, does not 
a t  all correspond with modern systematics. Even a pro- 
minent investigator as Theobald by preference used such 
artifical characters as  the scales in his classification (1901 
-101, an~d it was not until the monograph by Howard, Dyar 
and Knab (1912) that  a modern system of the mosquitoes 
was established, based on adult a s  well as larval characters. 
These authors also pointed out the importance of the male 
genital organs for the classification of this group. Further 
important contributions to the systematics of the Gulicidae 
have been published in several papers by Dyar (1918 a-b, 
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1921, 1922, 1928), Edwards (1921, 1932), Martini (1923, 
1931) and others, and i t  may be assumed that  the system- 
atics of the mosquitoes is now well founded in i ts  main 
features. Having studied only Fennoscandian mosquitoes, 
I do not feel competent to discuss the phylogenetic impor- 
tance of the different characters, and I refer to the above 
named papers for  details. However, i t  may briefly be 
mentioned that  obviously several characters have evolved 
independently along different lines of development. Other 
characters a s  i. a. the dentation of the tarsal claws and the 
pointed or blilntened abdomen of the female adults, the egg- 
laying habits and the size of the larval flabellae, the shape 
(length) of the antennae and the length of the siphon are 
biological adaptations and therefore of little phylogeneticzl 
importance. 

Though a detailed description of the external anatomy is 
given in the first chapter, a brief review of the most i,x- 
portant taxonomic characters may be practical. The follow- 
ing remarks, of course, concern solely the Danish and Fenno- 
scandian mosquitoes. 

In  the adult the shape of the p a 1  p S is of taxonomic 
importance. In the m a l e the palps of the Anophelini have 
a "golf club" appearance and only the penultimate segment 
i~s hairy, whereas in Culicini the three last segments bear 
hair whorls of different length and shape. In  the ge:ias 
Theobaldia the ultimate segment is distinctly swollen, in the 
genera Tneniorhynchus and Aedes to a lesser degree. In 
the subgenus ABdes the male palp is very short, approxi- 
mately of the same length as in the female. In  Culex the 
ultimate segment of the palp is slender and tapering towards 
apex, and the upturned palps (pl. XII) are very characteristic 
of this genus. The f e m a l e palps in the tribus Anophelini 
are of about the same length as the proboscis whereas 
the female palps in the Culicini are of about the 
length of the proboscis. As only few figures of female 
palps are to be found in the literature, I have made slide 
preparations and delineated female palps of the majority of 
northern species. The illustrations show (fig. 31, 50, 55, 
68, 112) small differences in the shape and relative length 
of the segments in most species, but, as I have only a few 
slide preparations of each species, little can be said con- 
cerning the variability of the female palps. However, the 
illustration of the distal segments in the palpi of three 
specinlens of Theobuldiu unnulata (fig. 33) indicates that  
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some caution is advisable until the female palps have been 
investigated on a more extensive material. 

On the t h o r a x  the yellowish s p i r a c u l a r  b r i s t -  
l e S distinguish the genus Th,eobaldia from all other northern 
mosquito genera. 

The W i n  g v e n a t i o n  may in some cases be of 
diagnostical value. In the genus Culex the stem of the fork 
r2+3 is very short. In the genus Taeniorhynchus the shift 
of the cross-veins m-cu is about 3.0. Other minor cha- 
racters will be found in the keys. 

In the l e g S the "tibial scraper" on the hind-femorae 
distinguishes the genus Aedes, in which also the first  hind- 
tarsal segment is shorter than the tibia, whereas the first  
hind-tarsal segment in the genus Culex is a s  long as the 
tibia. In the genus Aedes the claws on the f ~ o n t  and middle 
tarsi are nearly always toothed. The genus Culex is disting- 
uished by the presence of p u l v i l l i. 

The a b d o m e n  is more or less pointed in the genus 
Aedes, in all other northern CuMcini it  is blunt-ended. 

In some cases the scales map be of diagnostic value. In 
Anopheles maculipennis and Theobaldia annulata the wing- 
scales aggregate in some parts of the veins and there 
form distinct spots. The very broad wing-scales distinguish 
Taeniorhynchus richiardii. The lbroad and flat  scales on the 
posterior pronotum are  peculiar to  Aedes rusticus. In 
Aedes (Finlaya) geniculata the snow-white scale-patches on 
the pleurae and the snow-white lateral patches on the ab- 
dominal segments are very characteristic. As to the dark 
and light scaled wings and the more or less white-ringed 
tarsal segments in different species I refer to  the keys. 

As the male genitalia are considered to  be of basic 
systematic importance I have devoted a broad discussion 
to  these organs in the first  chapter of this paper, but merely 
from a morphological and systemical point of view. In the 
genera Theobaldia and Taeniorhynchus a l a c u n a extends 
about one third the way out from the base of the b a S i - 
s t y  l e. The basal lobe is of a conical shape and bears 
stout spines resp. a strongly sclerotised rod; claspettes are 
absent. This type is the most primitive one in the CuMcini. 
In the genus Culex the lacuna extends about two thirds from 
the base, and a subapical lobe, carrying spines and append- 
ages of different shape, Zs present. In the genus Aedes the 
lacuna extends from the base to the tip of the basistyle, 
dividing into a lower flap and an upper flap. B ~ z l  and 
apica! lobes of the basistyle are mostly present. True 



c l a S p e t t e S are present in the subgenus Ochlerotatus 
and c l a S p e t t o i d S in the subgenerae Aedes and Aedi- 
morphus. The peculiar shape of the d i S t i S t y l e a t  once 
distinguish the genus Taeniorhynchus and the subgenera 
AGdes and Ardimorphus. In the subgenus Ochlerotatus two 
groups are well distinguished by the genitalia, viz. the rusti- 
cus-group and the subgroup Hyparcticus of the communis- 
gr.'oup. 

In the past many authors considered the genital armature 
of a species as  absolutely constant and differences in these 
organs were supposed to complicate or even prevent success- 
ful interbreeding between species. Though a discussion of 
these problems lies beyond the scope of this paper, some 
quotations from recent literature may be of value. In an 
investigation on the variability of the genitalia of the bug 
Eurygaster inteyriceps Put. Kerkis (1931, pp. 129-143) 
states that  the external characters are not more variable 
than the genitalia. He i. a. remarks (1. c. p. 139) : "Es mufi 
--- angenommen werden, dafi der Grund des Wertes 
der geschlechtlichen Merkmale fiir systematische Zwecke 
keinesfalls in der grofieren Konstanz derselben im Vergleich 
zu anderen Organen des Tierischen Organismus gelegen ist 
--- , ebensowenig darin, dafi diesss Organensystem etwa 
prinzipiell anders geartet sei als jedes andere System oder 
jedes einzelne Organ de~s tierischen Organismus - - -, 
scmdern einzig und allein in der aufierordentlichen Mannig- 
faltigkeit und haufig in der grofien Kompliziertheit der 
Strukturen, welche eine grorje Anzahl von "Merkmalen" 
ergeben, die dann auch mit so grorjem Erfolg von den 
Systematikern der einzelnen Insektgruppen zu ihren zwecken 
ausgenutzt werden." 

In some insect groups the genitalia are of great taxonomic 
importance, in other groups less or even of no systematic 
value a t  all. The old theory that  the male and female geni- 
talia exactly correspond to  each other in the same species, 
a s  a positive and a negative picture deserves, in many cases, 
some corrections. I. a. Dobzhansky (1930) states that  in 
the genus Drosophila the males have very complicated 
genital organs whereas the female genitalia are rather 
silmple and distinct differences in different species are not 
to  be found. Mayr (1944), in his inciting book: "Systematics 
and the origin of species", sums up as  to  these problems 
(1. c. p. 44) : "The genitalia (sexual armatures) of insects 
and other arthropods often show specific characters with 
comparatively little individual and considerable geographic 
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variation. They are therefore useful in taxonomic work, 
although their importance is frequently no greater and 
sometimes less than that  of other structural characters." 
Another vexed problem has been raised by W. Horn in 
several papers (1932, pp. 6 6 6 7 ;  1933, p. 143; 1934, pp. 
9-11), viz. the possibility of d i m o r p h i s m of the male 
genitalia in the same species (Pogonostoma elegans hamuli- 
pennis, a C i c i n d e l i d of Madagascar). Recently J. Brown 
(1944, pp. 70-72) has proved d i m o r p h i s m of the male 
genitalia in C h r ys o m e l i d :  Arthrochlamys bebbianae 
Brown. In this paper he i. a. says: "Renewed study con- 
firmed the occurrence !of copulatory organs of distinct types, 
as well as the occurrence of variation of a continuous nature. 
Two of the confined females produced offspring with organs 
of both types. Males of bebbianae vary in size, color, and 
sculpture, but those with different types of copulatory 
organs vary around the same means as regards these other 
characters. Thus i t  seems unlikely that  the differences in 
the organs are due to  environmental or growth factors. The 
occurrence of true dimorphism, demonstrated by the rearing 
mentioned above, is indicated." Concerning female genitalia 
Dobzhansky (1927, but quoted from Dobzhansky 1941, p. 33) 
found differences in the shape of the spermatheca in a 
number of mutants of Drosophila melanogaster Meig. 

In the l a r v a e the presence or absence of a siphon is of 
the utmost diagnostic importance; in the Culicini the siphon 
is present and in the Anophelini i t  is absent. In the Culicini 
the chaetotaxy is the most important character and, as 
stated by Martini (1923 a, p. 582), by preferance the 
p o S i t i o n  of the hairs. The most easily perceptible 
character distinguishing the genera of Cu l i c i n e larvae 
ie the number and position of the siphonal hairtufts. In 
the genus CuZex the siphon is ornamented with S e v e r a l 
p a i r S of ventral hairtufts, in other northern genera the 
siphon has one pair of ventral hair-tufts only. In the genus 
Theobaldia these hair-tufts are placed basally, in Aedes in 
about the middle of the siphm. The peculiar #modified 
siphon in Taeniorhynchus a t  once distinguishes this genus. 
In the subgenus Ochlerotatus, the larvae of the rusticus- 
group are immediately distinguished by several pairs of 
d o r S a l hairs a t  the siphon. Other distinguishing charac- 
ters of Culicini are;  the shape and position of the frontal 
hairs, the dorsal prothoracic hairs, the lateral abdominal 
hairs, the number and shape of the  comb-scales and the 
pecten teeth, the shape of the siphon (the siphonal index) 
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and the shape and length of the anal gills. As will be seen 
from chapter 1 C, the  variability in the length of the anal 
gills calls for some caution in the usage of these organs 
for diagnostic purpose. Concerning the genus Aedes no 
larval characters have been found distinguishing the several 
subgenera. However, in the subgenus Ochlerotatus the 
annulipes-group is well characterised by the six pre-cratal 
tufts  in the ventral brush. 

As to  the  pupae I refer to  chapter 8 D for distinguishing 
characters of the genera. Only few species have been 
distinguished in the pupal stage and further studies are 
needed. 

Concluding, it may be pointed out that  in the genus Theo- 
baldia both adult as well a s  larval characters are found, 
which differentiate the  two subgenera Theobaldia and Culi- 
cella, but in the other northern genera no such conformity 
in larval and adult subgeneric characters is present.b 

Concerning the v a r i a b i l i t y o f S p e c i e S, several 
authorw (i. a. Marshal1 1938, p. 210; Martini 1931, pp. 282 
-84, 290-91, 320; Peus 1929 c, pp. 122-23) have noted 
differences within species, and in chapter 9 I have described 
colour-variations within some northern species. The tables 
in chapter 9 on the larval chaetotaxy of northern Culicines 
demonstrate differences between Norwegian and English as 
well as G e m a n  larvae. However, until detailed iiivestig- 
ation on a more extensive material has been made a close 
comparism of the figures would be of less interest. Kruger 
(1927, pp. 285-97) in a paper on the  larval chaetotaxy of 
Aedes rneigenanus [= punctor Kirby], sums up his results 
thus: "Zusammenfassend la13t sich also sagen, die Zahl der 
Striegeldornen variiert unabhtingig von der Zahl der Haar- 
aste. In  der Variabilitat der einzelnen Haaren dagegen zeigt 
sich eine Durchgehende Abhangigkeit, die sich uber den 
ganzen Korper erstreckt. Zwischen links und rechts aber 
ist sie deutlich grol3er als zwischen vorn und hinten. Nach 
diesen ergebnissen mussen wir annehmen, daB es Faktoren 
gibt, welche samtliche Haare gleichmaaig beeinflussen. 
Ferner mul3 man annehmen, da13 fur  die Haarteilung und 
die Striegeldornenverteilung nicht die gleichen Faktoren 
mal3gebend sind." He also mentions that  the number of 
hairs may probably increase with the increasing size of the 
larva. Jn my opinion, a general investigation of the zoo- 
geographical variation of the mosquito species, from a 
modern standpoint, is still wanting. With the great range 
of distribution of several species, geographical races would 
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not be improbable; closer comparison of the North American 
species with those of the northern Palaearctic Region most 
likely would unveil both additional common species as well 
a s  true geographical races, i. a. forms hitherto considered 
as synonymous with European species. Having myself a 
very limited material from abroad a t  hand, I can bring no 
distinct facts about these problems, but a consideration of 
the literature has convinced me that  further work along 
these lines is needed. 

In a treatise on the signification of zoogeographical finds 
for the  estimation of the [geological] age of recent animals, 
Heberdey (1939, pp. 151-52) i. a. remarks: "Ganz allgemein 
wird heute wohl die monophyletische Entstehung neuer Tier- 
formen angenommen. E s  wird darunter verstanden, daI3 eine 
neue abspaltende Rasse oder Art  zunachst in einem einzigen 
einheitlichen und geschlossenen Area1 auftritt,  und daI3 
daher, wenn sich aus einer Stammart gleichzeitig oder nach- 
einander an verschiedenen Stellen neue Formen entwickeln, 
diese cu verschiedene Rassen oder Arten werden." That 
isolation plays an importajnt part  in the process of speci- 
ation is also emphasised by Mayr (1944, p. 33) who does 
not consider the separation solely from a geographical point 
of view. He i. a. says:  "It is now becoming more certain 
with every new investigation that  species descend from 
groups of individuals which become separated from the 
other members of the species, through physical or biological 
barriers, and diverge during this period of isolation. The 
concept of the isolated population as  incipient species is of 
the greatest importance for  the problem of speciation." 
Concerning the monophyletic process of speciation I feel 
incompetent to  discuss this problem from a genetic stand- 
point. However, Mayr (1944, p. 64) states: "Recent genetic 
work has, furthermore, shown that  subspecific differences 
are  usually not due merely to  one or two gene mutations, 
but apparently to  a great many mutational steps, as well 
as additional chromosomal rearrangements. As a matter 
of fact, i t  now appears that  the genetic differences are 
invariably more extensive than the few superficial mor- 
phological ones would indicate." This statement is very 
important as  the monophyletic process of speciation would 
be the only basis for zoogeographical considerations. 

Some Culicine species, or better pairs of species, viz. 
TheobaZdia annuZata and subochrea, Ochlerotatus clorsalis 
and caspius as well as Culex pipiens and nzolestus, which 
have also been found in our region, have been the subject 
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of different opinion as to their taxonomic rank. Some 
authors consider the  one from each of these pairs merely 
as a variety (race) of the other one, but other authors are 
of the  opinion that  both forms of each pair are distinct 
species. Being interested in the zoogeographical side of 
the  problem I have mapped up the two first  named pairs, 
and though not all places published could with certainty 
be located, a t  least a general view of the geographical 
distribution has been obtained. 

T.h. annulata has a rather wide distribution in the western 
Palaearctic region. It has been found from the southern 
Scandinavia (Alvdal a t  about 62 degrces of northern lati- 
tude) in the north, through North and West-Germany, in 
England, France, Portugal to the Canaries in the south. 
In  the Mediterranean countries i t  is recorded from Algeria 
and Palestine, and in USSR it  is recorded from Leningrad 
in the north to Crimea and Caukasus in the south. The 
easternmost record is from Ural. Acoording to the records 
published Th. szlbochrea is mainly found in two areas, the  
western area k i n g  from Norway (Alvdal) and South Fin- 
land in the  north, through West-Germany and England to  
North-France in  the south. The eastern area is from 
Palestine, Mesopotamia and Persia to  Tschimgana, Fergana 
and Taschkent in the east. A record from Macedonia con- 
nects the  two areas mentioned. Several finds of subochrea 
larvae in brackish water indicated the  halophilous character 
of this form and Stackelberg (1937, p. 103) consider i t  a 
typical halophilous mosquito. Contrary to  this, Marshal1 
(1938, p. 217) emphasises tha t  subochrea breeds also in non- 
salt water, and the Norwegian find is from fresh-water. 
As t o  the taxolnomic characters of Th. annulata and sub- 
ochrea those of the genitalia overlap to  some degree; both 
forms have the incised claw of the  dististyle and also the 
larval characters may overlap. The only morphological 
character hitherto known in which the two forms decidedly 
differ is the  colouring. Martini (1931, p. 213) reports of 
an  unsuccessful attempt of experimental breeding of sub- 
ochrea from the primitive species. Of special interest is 
also the  recognition of the  autogenous and stenogamous 
character of Th. subochrea. Considering these facts and 
the  sympatric distribution of the two forms in the north- 
western area I am not inclined to  regard subochrea as  a race 
lof annulata. Until further information is available I would 
prefer to  regard the two as S i b l i n  g S p e c i e S in the 
sense of Mayr. 
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On the problem sibling species Mayr (1944, p. 200) i. a. 
says: "We have defined as  sibling species sympatric f o r n s  
which are morphologically very similar or indistinguish- 
able, but which posess specific biological characteristics 
and are  reproductively isolated. - - - Sibling species and 
"biological races" have been so consistently confused by 
several recent authors that  i t  is necessary to  analyse the 
sibling species problem thoroughly before we can attempt 
t o  discuss intelligently what we consider bona fide biological 
races" and (p. 151) : "The category of sibling species does 
not necessarily ilnclude species which are phylogenetically 
siblings, for example, the members of a superspecies. The 
terlm sibling species is arbitrarily limited to  species which 
are as  similar a s  are  twins or  quintuplets. The term is 
merely a convenient label for a not-infrequent taxonomic 
situation and has been adapted from the equivalent German 
and French termls. It is used only as  a practical category, 
not clearly separable from other groups of similar species." 

Concerning A. dorsalis and caspius I have mapped solely 
the distribution in the Eurasian continent, and i t  turns out 
tha t  dorsalis has a distinctly more northern range of distrib- 
ution than caspius. The northernmost European record is 
from U S S R (Sorokka in Karelia pomorica occidentalis, a t  
about 64 degree of northern latitude). The species is further 
recorded frolm Finland, the southern Sweden and Norway. 
from Den,mark, North-Germany, England and central France 
and eastwards through Austria, Hungary, Bulgaria, Crimea 
and North-Kaukasus. Acconding to  the recorded finds the 
northern border of the range of distribution in the  Eurasian 
colntinent goes from Sorokka, through Ural-Irkutsk to the 
Maritime Province of the Russian F a r  East. The southern- 
most find in Asia is Ting-Hai in China. As to  A. caspius 
this  species is found from the southern Finland in the north, 
through Denmark, Germany, England, Belgium, France, 
Portugal to  the Canaries in the south. In  eastern Europe 
i t  is recorded from Austria, Hungary, the southern part  of 
USSR, Rumania, Turkey and Macedonia. It is widely 
distributed in the Mediterranean and extends in North- 
Africa from Algeria in the west to  the Nile valley in the east. 
Further i t  has been found in Sinai, Asia Minor, Arabia, the 
Persian Gulf and Punjab. The easternmost records from 
Asia are S-W Mongolia an~d the Gobi desert. Though 
A. caspius extends conspicuously more southwards than 
dorsalis, the  two forms are sympatric in many lands in the 
north-western area of distributioln. In  several places larvae 
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of both forms have been found associated, and though larvae 
of A. caspius mainly are found in brackish water they have 
also been recorded from fresh waters. Concerning the 
taxonomic characters, opinions somewhat diverge. Martini 
(1931, pp. 282-851, discussing intermediate types, bases 
his opinion by preference on the colouring of the meso- 
notum, though he also indicates differences in the ab- 
dominal colouring of the two forms dorsalis and caspius. 
Stackelberg (1937, p. 138) considers the two a s  subspecies 
and points out that  intermediate forms are found in a 
median zone in USSR. On the other hand Marshal1 (1938) 
gives clear-cut taxonomic characters in the colouring of 
thorax, abdomen and wings. Those Danish and Fenno- 
scandian specimens which I have inspected agree well with 
Marshall's description. The taxcmomic characters of the  
genitalia are distinct and also the larvae seem to be well 
differentiated. Until further information is available I con- 
sider A. (0)  dorsalis and caspius as  sibling species. How- 
ever a closer investigation of the dorsalis-group with its 
different Palaearctic and Nearctic species is very much 
needed, and probably several forms hitherto described a s  
species will turn out a s  geographical races. 

The third pair of "species", Culex pipiens and C. molestus, 
apparently is widely distributed but as  the records concern- 
ing C. molestus are comparatively few I consider a mapping 
of mi~nor interest. It has to be emphasised that  C. p. pipiens 
does not oviposit without blood meal (anautogeny) and 
requires a large space for pairing (eurygamy), whereas 
C. p. molestus oviposit without any food in the adult stage 
(autogeny) and i t  mates even in small cages (stenogamy) . 
Richards jr. (1941) remarks that  American autogenous 
strailns have been found which do not agree in structural 
characters with the description of C. p. nzolestz~s. Differential 
taxonomic characters of C. p. pipiens and C. p. molestus have 
been pointed out by Marshall and Staley (1935 b, pp. 501- 
06) and hlarshall (1938, pp. 243-44). Cross-mating between 
the two forms have been carried out by Tate and Vincent 
(1936, pp. 136-43) and Weyer (1935 b, pp. 104-115 and 
1936, pp. 202-07) and in most principal facts the results 
coincide. Tate and Vincent sum up their results thus : "Cross- 
mating was easily obtained between the two races, auto- 
genous and anautogenous, in both directions: male auto- 
genous + female anautogenous; and male anautogenous + 
female autogenous. Stenogamy and autogeny are hereditary 
characters. Stcnogamy always appears in the F, generation, 
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Fig. 27. Deformities in Culicine adults. 
Claspettes of: a-b, A. niyripes (Zett.);  c-d. A. conz??lz~nis (Deg.): 

e, tip of wing of A. q~earct~cz~s Dyar. (a-d. after Natvig 1934, 
e, after Natvig 1930). 

but autogeny s o m e t i ~ ~ e s  appears in the F, generation and 
sometimes not until the F, generation." They, however, 
emphasise: "Much further work on genetical lines is 
necessary, however, before the mode of inheritance of the 
racial characters of the two races can be discussed with 
confidence." According to these facts the two forms C. p. 
pipiens and C. p. molestus are treated as races in this paper. 
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Fig. 28. Deformities in Culicine larvae (a-b, b-g) and adult (c) .  
a, abnormal siphonal tuft ( A .  ( 0 )  punctor); b, abnormal prothoracic 
hairs ( A .  ( 0 )  excrzbcians); c, dististyle with abnormal spine ( A .  ( 0 )  
pzfnctor); d ,  siphon with a b n o ~ n ~ a l  pecten ( A .  ( 0 )  ezc?ucians); e-f, 
abnormal pecten teeth; e, A. ( 0 )  pzc?tctor; f ,  A. ( 0 )  cantans; g, head 

of larva with deformed antejna ( C ~ ~ l e x  pipiens). (Aut. del.). 
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A b n o r m i t i e S are  rare within northenn Culicines. 
I have previously (Natvig 1934) described some anomalities 
in Culicide genitalia, i. a. in the claspettes, and indicated 
bhat the shape of an appendage seems to  be a function of 
its position an the stem of the claspette. In northern 
Culicine larvae hairs of an abnormal shape, abnormal pecten 
teeth and even an abnormal pecten have been found. For 
details I refer to  the illustrations * (fig. 27-28). 

The c l a s s i f i c a t i o n  applied in this paper is, in i t s  
main features, coincident with Edwards (1932). How- 
ever some general remarks may be justi~fied. Martini (1923, 
p. 588) divided the family Culicidae in the three subfamilies 
Dixinae, Culicinae and Corethrinae. The last mentioned 
subfamily is now denominated Chaoborinae. His system 
coincides in general with that  previously established by 
Howard, Dyar and Knab (1912), but he raises the A n  o - 
p h e l i n e S to the rank of a tribus. 

The subfamily Culicinae is, in our region represented by 
two tribus: CuMcini and AnopheMni. As to  the classification 
of the Culicini Edwards (1932, p. 63) i. a. remarks: "It has  
not been found possible to  base the classification entirely 
on adult characters - the generic distinctions of the adults 
are often very slight and indefinite - but the larvae, pupae 
and life-history have also been taken into cansideration." 
According to  this he recognises five main groups. three of 
which are  found in our region, viz. the Theobaldia-Man- 
sonia group, the Aedes group and the Culex group. Martjni 
(1923 a, p.586) discusses the problem if the genus Theobaldia 
has to  be combined with the genus Culex in one main group, 
and he points out the peculiar Culex-like larva of the Ame- 
rican species Theobaldia (Culicella) melanura Coq. How- 
ever, in his monograph (1931) he places Theobaldia a t  the 
beginning of the Culicini and the Culex a t  the end of the 
svstem. and this grouping we also find in the monograph of 
Edwards (1932). Concerning the Theobaldia-Mansonia 
group Edwards (1932, p. 64) says: "The members of this 
group, together wibh the genus Trichoprosopon, are perhaps 
the nearest living representatives of the primitive stock 
which has given rise to all the Culicine mosquitoes." As 
to  the Culex group he further remarks: "It may be that  
the main features of this group, especially bhe possession 
of pulvilli and the slight scale-develcpment, are to  be re- 
garded as  primitive, and it should perhaps be placed first  
instead of last on this account, but in some respects (e. g. 
structure of male coxit and multiple tufts on the lengthened 
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larval siphon) it is no doubt specialised, and there seems 
no adequate reason for departing from the recent arrange- 
ment of myself and Martini in which Culex is placed a t  the 
end of the Culicinae." 

In accordance with the above, I arrange the Danish and 
Fennoscandian mosquitoes in the following system: 

The many vexed questions of S y n o n y m y are among 
those difficulties that face the student of mosquitoes. A 
quotatio~n from the prominent investigator Edwards gives 
a clear picture of the situation. He (1932, p. 2) i. a. remarks 
on these problems: "The chief points of disagreement are 
in regard to the interpretation and use of specific names 
published before 1850; in many cases no types now exist, 
and the correct application of these names must always be 
a matter of personal opiilion and conjecture. - - - There 
is much to be said for the view of Martini that where no 
type exists and the meaning of the author is not clear and 
unambiguous, the old names should be disregarded; this is 
the opposite extreme from the view of Dyar, who arbitrarily 
assigned all such names to some place in the system:" 
I confess that I fully agree with Martini in his point of 
view. In general the synonymy applied in this paper coincides 
with that of Edwards. In some cases, however, where in- 
spection of types, historical specimens or studies of litera- 
ture have brought me to a diverging interpretation, I have 
made corresponding alterations in Edward's synonymy. 
These are as follows. In accordance with Marshal1 (1938, 
p. 107) the name of A.  ( 0 )  cantans Meig. is used instead of 
A. ( 0 )  nzaculatus Meig. I have previously pointed out 

Theobaldia 
( D,ixinae ( Theobaldia 

Anophelini 1 Culicella 

Culicidae 1 Culicinae Taeniorhy~zchus Coquilletidicr, 

I Culicini 1 ( Ochlerotatus 

( Chaoborinae Aedes I 

I 
Finlaya 
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I 
AEdimorphzcs 
Neoculez l Culez 
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(Natvig, 1942) that Theobaldiu bergrothi established by 
Edwards (1921 a) on Fennoscandian specimens, but in an- 
other paper (1921 b) interpreted by him as synonymous 
with T. glaphyroptera Sohin., is in reality a distinct species. 
Tacniorhynchus nikobkyi Sching. is, according to Stackel- 
berg (1937, p. 116), quoted as  synonymous with Taenio- 
rhynchus richiardii Fic. The name of C. flavus Motsch. has 
been abandoned as synonym of A. ( 0 )  cyprius Ludl. accord- 
ing to Peus (1937, p. 242). I have previously elucidated 
(Natvig 1945) that Culex alpinus Linnaeus is not identical 
with A. ( 0 )  nigripes (Zett.) and the name is therefore 
abandoned from the synonyms of this species. A. ( 0 )  par- 
vulus Edw. is placed as synonymous with A. ( 0 )  nearcticus 
Dyar in this paper. An inspection of the two males of 
C. fusculus Zett. in Zetterstedt's collection a t  the University 
of Lund, Sweden, proved that both were A. punctor Kirby. 
I have corrected the synonymy in accordance with this fact. 
The synonymy of A. ( 0 )  sticticus (Meig.) is, by preference, 
quoted in accordance with Peus (1933, pp. 153--58), but 
the names 'of C. hirsuteron Theob., C. aestivalis Dyar, 
C. pretans Groslsbeck, A. gonimus D. K. and A. vinnipegensis 
Dyar have been included in the synonym-list, according to 
C. M. Gjullin (1946, p. 230). Also the synonymy of A. ( 0 )  
nigrinus (Ecksstein) is in coincidence with Peus (1933, 
p. 155), but I have added the name of 0. sticticus var con- 
cinnus Steph. (Wesenberg-Lund 1920-21, p. 92) to the list; 
for details see chapter 9. As to Aedes cinereus Meig. I had 
for inspection speci,mens of C. ciliaris L. from Zetterstedt's 
collection ; all were A. cinereus. Of two specimens of C. nigri- 
tulus Zett., from the same collection, one is A. cinereus, but 
the other one most probably is a species of the communis- 
group. I therefore agree with the synonymy of E d w a h  
(1932) as to this species. As stated above I have treated 
Culex pipiens L. and C. molestus Forskbl as races. In 
Edwards' synonym list of C. pipiens I have abandoned the 
names of C. bifurcatus L. and C. vulgaris L. Further the 
synonyms C. molestus ForskAl, domesticus Germar and 
haematophagus Ficalbi are transferred to the raoe C. pipiens 
molestus (Forskbl) . A detailed statement of these alter- 
ations will be found in chapter 9. 

Concluding 11 give below a review of the n o m e n c l a - 
t u r e  u s e d  i n  recent h a n d b o o k s ,  for the Culicine 
species found in Denmark and Fennoscandia. 

8 - Xorsk Entomol. Tidsakr. Suppl. I. 
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Theobaldia (Theob.) alascaensis Ludl. (Edwards 1921 b,  1932; Mar- 
shall 1938; Martini 1931; Matheson 1929; Stackelberg 1937) = Culicella 
(Culiseta) alascaensis Ludl. (Dyar 1928). 

Theob. (Theob.) annulata (Schrank) .  (Edwards 1921 b ,  1932; 
Marshal1 1938; Martini 1931; SBguy 1923; Stackelberg 1937; Wesen-  
berg-Lund 1920-1.) 

Theob. (Theob.) subochrea Edw. (Edwards 1921 b,  1932; Marshal1 
1938; Martini 1931, SBguy 1923) = Theob. (Theob.) annulata subochrea 
Edw. (Stackelberg 1937; W-L 1920-1.) 

Theob. (Theob.) bergrothi Edw. (Edwards 1921 a)=Theob. (Theob.) 
glaphyroptera (8chin.l p. p. (Edwards 1921 b )  Theob. (Theob.) 
borealis Sching. + Th. glaphyroptera (Schin.) p. p. (Martini 1931) 
= Theob. (Culicella) borealis Shing. + Theob. (Theob.) gl@phyroptera 
Schin. p. p. (Stackehberg 1937.) 

Theob. (Culicella) morsitans (Theob.) (Edwards 1921 b,  1932; 
Marshal1 1928; Martini 1931; Matheson 1929; SBguy 1923; Stackelberg 
1937) = Culic. morsitans (Theob.) (W-L 1920-1.) 

Theob. (Culic.) fumipennis (Steph.)  (Edwards 1921 b ,  1932; Mar- 
shall 1938; Martini 1931; SBguy 1923; Stackelberg 1937.) 

Taeniorhynchus (Coquilletidia) richiardii (Fic.) (Edwards 1921 b,  
Marshal1 1938, SBguy 1923) Taeniorhynchus Richardi Fic. ( W - L  
1920-1) = Mansonia (Coq.) richiardii Fic. (Edwards 1932; Martini 
1931.) 

Aedes (Ochlerotatz~s) dorsalis (Meig.) (Dyar 1928; Edwards 1921b, 
1932; Marshal1 1938; Matheson 1929; Martini 1931) = Aedes (Ochl.) 
caspius dorsalis Meig. (Stackelberg 1937) = Ochl. curriei (Coq.) 
(SBguy 1923; W - L  1920-1.) 

Aedes (Ochl.) caspius Pall. (Edwards 1921 b ,  1932; Marshal1 1928; 
Martini 1931; Stackelberg 1937; W - L  1920-1) = Aedes (Ochl.) punc- 
tatus Meig. (SBguy 1923.) 

Aedes cantans (Meig.) (Marshal1 1938; Martini 1931; SBguy 1923) 
= Aedes (Ochl.) maculatus (Meig.) (Edwards 1921 b,  1932; Stackel- 
berg 1937 = Ochl. cantans Meig. + Ochl. vexans Meig. ( W - L  1920-1.) 

Aedes (Ochl.) annulipes (Meig.) (Edwards 1921 b ,  1932; Marshal1 
1938; SBguy 1923; Stackelberg 1937; W - L  1920--1) Aedes (Ochl.) 
quartus Martini (Martini 1931.) 

Aedes (Ochl.) riparius D. K. (Dyar 1928; Edwards 1932; Matheson 
1929; Stackelberg 1 9 3 7 ) ~ A e d e s  (Ochl.) semicantans Martini (Edwards 
1921 b ;  Matini 1931). 

Aedes (Ochl.) excrucians W a l k .  (Dyar 1928; Edwards 1921 b,  1932; 
Matheson 1929; Martini 1931; SCguy 1923; Stackelberg 1937.) 

Aedes (Ochl.) cyprius Ludl. (Edwards 1932; Stacskelberg 1937) 
Aedes frey Edw. ( 6  only)  + Aedes (Ochl.) lutescens E'abr. (Edwards 
1921 b )  = Aedes (Ochl.) variegatz~s Schrnk., p. p. (Martini 1931). 

Aedes (Ochl.) flavescens (Miill.) (Dyar 1928; Edwards 1932; Mathe- 
son 1929; Marshal1 1938; Stackelberg 1937) = Aedes (Ochl.) lz~tescens 
(Fabr.) (Edwards 1921; SBguy 1923; W - L  1920-21) = Aedes (Ocltl.) 
variegatus Schrnk. p. p. (Martini 1931). 

Aedes (Ochl.) detritus Hal. (Edwards 1921 b,  1932; Marshal1 1938; 
SBguy 1923; Stackelberg 1937; W - L  1920-21) = Aedes (Ochl.) salinus 
Fic. (Martini 1931). 

Aedes (Ochl.) cataphylla Dyar. (Dyar 1928; Edwards 1932; Mathe- 
son 1929; Stackelberg 1937) = Aedes (Ochl.) cataphylla var. rosto- 
chiensis Martini (Edwards 1921 b ;  Martini 1931) Aedes (Ochl.) 
prodotes Dyar ( W - L  1920-21). 
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Aedes (Ochl.) leucomelas (Meig.) (Edwards 1932; Marshal1 1938; 
Martini 1931; Stackelberg 1937) = Aedes (Ochl.) salinellus Edw. 
(Edwards 1921 b). 

Aedes (Ochl.) nigripes (Zett.) (Edwards 1932; Martini 1931; 
Stackelberg 1937; W-L 1920-21) = Aedes (Ochl.) alpinus L. (Dyar 
1928, Edwards 1921 b; Matheson 1929.) 

Aedes (Ochl.) nearcticus Dyar. (Dyar 1928; Edwards 1932; Mathe- 
son 1929) = Aedes (Ochl.) nearcticus Dyar + Aedes (Ochl.) parvulus 
Edw. (Edwards 1932; Martini 1931; Stackelberg 1937) = Aedes 
f Ochl.) parvulus Edw. (Edwards 1921 b.) 

Aedes (Ochl.) communis (Deg.) (Dyar 1928; Edwards 1921 b, 
1932; Marshal1 1938; Matheson 1929; SBguy 1923; Stackelberg 1937; 
W-L 1020-21) = Aedes (Ochl.) nemorosus Meig. (Martini 1931.) 

Aedes (Ochl.) punctor (Kirby), (Dyar 1928; Edwards 1932; Marshal1 
1938; Martini 1931; Matheson 1929; SBguy 1923; Stackelberg 1937; 
W-L 1920--21) = Aedes (Ochl.) punctor var. meigenanus Dyar. 
(Edwards 1921 b.) 

Aedes (Ochl.) sticticus (Meig.) (Marshal1 1938; Stackelberg 1937) 
= Aedes (Ochl.) lateralis Meig. (Martini 1931) = Aedes (Ochl.) 
sticticus Meig. + Aedes (Ochl.) nigrina Eckst. (Edwards 1921 b) = 
Aedes (Ochl.) dorso-vittatus Vill. (SBguy 1923) = Aedes (Ochl.) 
sticticz~s Meig. + Aedes (Ochl.) lateralis Meig. (Edwards 1932.) 

Aedes (Ochl.) nigrinus Eckst. (Stackelberg 1937) = Aedes (Ochl.) 
sticticus Meig. (Martini 1931) =Aedes (Ochl.) sticticus var. concinnus 
Steph. (W-L 1920 -21.) 

Aedes (Ohl.) diantaeus H .  D. K. (Dyar 1928; Edwards 1921 b, 1932; 
Matheson 1929; Martini 1931; Stackelberg 1937; W-L 1920-21.) 

Addes (Ochl.) zntrudens Dyar. (Dyar 1928; Edwards 1921 b, 1932; 
Matheson 1929; Martini 1931; StackeLberg 1937.) 

Aedes (Ochl.) pullatus (Coq.) (Dyar 1928; Edwards 1932; Mathe- 
son 1929; Martini 1931; Stackelberg 1937) = Aedes (Ochl.) pullatus 
car. jugorum (Vill.) (Edwards 1921 b) = Aedes (Ochl.) jugorum 
(Vill.) (SBguy 1923.) 

Aedes (Ochl.) rusticus Rossi. (Edwards 1921 b, 1932; Marshal1 
1938; SBguy 1923; Stackelberg 1937; W-L 1920-21) = Aedes (Ochl.) 
diversus Theob. + Anopheles elutus Edw. (Martini 1931.) 

Aedes (Finlaya) geniculatus (Oliv.) (Edwards 1921 b, 1932; Mar- 
shall 1938; SBguy 1923; Stackelberg 1937; W-L 1920-21) = Aedes 
(Finl.)  ornatus Meig. (Martini 1931.) 

Addes (Aedes )  cinereus Meig. (Dyar 1928; Edwards 1921 b, 1932; 
Marshal1 1938; Martini 1931; Matheson 1929; SBguy 1923; Stackelberg 
1937; W-L 1920-21.) 

Aedes (Aedimorphus) vexans Meig. (Dyar 1928; Edwards 1921 b, 
1932; Marshal1 1938; Martini 1931; Matheson 1929; S6guy 1923; 
Stackelberg 1937.) 

Culex (Neoculex) apicalis Adams. (Dyar 1928; Edwards 1921 b, 
1932; Marshal1 1938; Martini 1931; Matheson 1929; Stackelberg 1937) 
= Culex pyrenaicus Brolem. (SBguy 1923.) 

Culex (Culex)  pipiens L. (Dyar 1928; Edwards 1932; Marshal1 
1938; Martini 1931; Matheson 1929; SBguy 1923; Stackelberg 1937) = 
Culex pipiens L. + Culex molestus Forsk. + Culex nigritulus W-L. 
(Edwards 1921 b.) 

Culex (Culex)  nzolestus Forskhl. (Marshall 1938.) 
Culex (Culex)  torrentium Martini (Edwards 1932) = Culex (Culex)  

torrentium Martini syn. exilis Dyar (Martini 1931) = Culex (Culex)  
exilis Dyar (Stackelberg 1937). 



116 Leif R. Natvig 

C h a p t e r  6. 

Previous iilvestigation on mosquitoes in Denmark 
and Fennoscandia. 

The literature on culicides of our faunistic region is quite 
summary excepting several notes on Anopheles and malaria 
scattered in medical journals and other papers. As however 
the malaria problem in the North will be treated in the 
second part of this work, I here take into consideration 
entomological publications only. A few special works on 
northern culicides exist, but most information is found in 
synoptical works. When treating this matter I find it more 
lucid to review the literature separately for each of the 
4 northern countries. 

D e n m a r k .  
The first real information regarding Danish C u l i c i d e s 

is found in "Fauna Insectorum Fridrichsdalina" (1764, p. 86) 
by 0. F. Miiller, who specifies the following mosquitoes: 
Culex pipiens, C. bifurcatus, C. fasciatus and C. flavescens. 
The two latter are marked with an asterisk and in the fore- 
woud the author remarks: "Asterismus nouis speciebus 
apposui, ut  a iam notis digno.scerentur". In "Zoologiae 
Danicae Prsdromus" (1776, p. 182) he lists 3 species, viz.: 
"Culex pipiens, C. flavescens and C. bifurcatus"; however, 
C. ciliaris Linn. is here taken as a synonym of C. flavescens. 

More than 60 yeans then pass until C. Staeger indicates 
no less t h m  13 species of mosquitoes in his work: "Syste- 
matisk Fortegnelse over de i Danmark hidtil fundne Diptera. 
I Culicides et Tipularice culiciforrnesJJ 34 (1839, pp. 5 4 9 4 6 0 ) .  
With this list he has created the first real foundation of a 
Danish culicidology. S k g e r  here describes a new species 
of Anapheles: A.  nigripes, and mentions furthermore the 
following species: "Anopheles rnaculipennis Hoffgg. Meig. 
Macq.; A.  bifurcatus Meig. Macq.; Culex pipiens Lin. Fabr. 
Meig. Macq.; C. nernorosus Meig. Macq; C. ornatus Hoffgg. 
Meig. Macq.; C. nigripes Zett. ; C. annulatus Fabr. Meig. 
Macq. ; C. cantans Hoffgg. Meig. Macq. ; C. annulipes Meig. ; 
C. vexans Meig.; C. dorsalis Meig.; Aedes cinereus Hoffgg. 
Meig. Macq." The foreword indicates that Staeger made his 
colleoticms mainly in the surroundings of Kobenhavn. But 
also the two entomologists Drewsen and Schiardte have con- 

34 Systematic list of Diptera found in Denmark till this day. 
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tributed to his list, the labter with collections from Sjaelland 

i and the northern parts of Jylland. 
In 1839 J. C. Sch id t e  published a travel report: "Beret- 

ning om Resulrtaterne af en i Sommeren 1938 foretagen 
entomologisk Undersagelse af det ~sydlige Sjaelland, en Deel 
af Laaland, og Bornholm"," wherein he lists the following 

l culicides from southern Sjaelland: "Culex annulipes Meig.; 
Cul. nemorosus Meig. ; Cul. cantans Meig. ; Cul. vexans Meig. ; 
Cul. ornatus Meig." 

I The above works have only considered the imagines, but 
in 1886 a publication by Fr. Meinert: "De eucephale Mygge- 
lamer" 3G appeared describing (pp. 375-497) larwae of: 
"Culex annulatus, C. n e m o r o ~ u s , ~ ~  Anopheles maculipennis, 
A. nigripes" and also adding information about their biology. 
The larvae and pupae and details of their morphology are 
moreover illustrated in plate I. 

During the following years no one seems to have occupied 
themselves in particular with mosquitoes until Wesenberg- 
Lund in the beginning 'of our century took up this group in 
his field of studies. His first work on the subject: "uber 
Culex-Mochlonyx-Corethra, eine Anpassungsreihe (in Bezug 
auf das Planktonleben der Larven)" appeared in 1908. The 
author points out the biological line of development in Culex, 
Mochlonyx and Corethra. In Culex both the larva and the 
pupa are surface dwellers, they are dependent upon access to 
the surface. The larva of Mochlonyx has no doubt a sipho, 
but the larva lives mostly quite submerged and is not 
dependent upon access to the surface. The pupa of Mochlonyx 
is a surface dweller. In Corethra both the larva and the 
pupa have a closed tracheal system and they live in the 
deeper layers of the water. 

Although the next publication: "Bidrag til nogle Mygge- 
slzegters Biologie" '* (1914) chiefly treats Mochlo?zyx and 
Corethra, the author also gives (pp. 4-7) some information 
about morphology and function, especially of the respiration 

j5 "Report on the results of an entomological research of southern 
Sjaelland, part of Laaland, and of Bornholm, undertaken in the 
Summer 1838." 

36 "The eucephal mosquito larvae." 
34 The larva shown in fig. 17, plate I, is certainly not nemorosus. 

The dorsal hairs pictured on the respiration tube, the f a r  out- 
standing terminal teeth of pecten and the position of the ventral 
hairs of the respiration tube, everything indicates OchZerotatus 
rustacus (Rossi), a species that  is also pointed out by Wesenberg- 
Lund a s  common in northern S j ~ l l a n d !  
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organs, in Culex and Anopheles. In figure 1 and 3 the sipho 
and valves of Culex are illustrated. 

In 1918 Wesenberg-Lund published a fine study: "Ana- 
tomical description of the larva of Mansonia Richardii -" 
(Ficalbi) found in ~Danish freshwaters" wherein he closely 
details the  morphology and anatomy of the larva of this 
species of mosquito, new to Denmark. By comparative 
research of the  anatomy of the sipho of Mansonia and Culex 
the author shows how the sipho of Mansonia, tha t  serves 
t o  penetrate into roots of plants, has arisen through the 
modification, especially of the sipho valves, of the ordinary 
culicide type. The siphonal longitudinal muscles which in 
Culex serves to  open and close the  valves, are used by the 
larva of Mansonia when penetrating into the roots. The 
description is rendered intelligible by an  abundance of in- 
structive illustrations. 

The small work: "The Pupa-stage of the mosquitoes" 
(1920) treating in a popular form the adaptations of the 
pupae of the culicides, briefly mentions the  difficulty in 
determining even the genera. Finally the  author gives a 
description of the morphology and biology of the pupa of 
Mansonia. 

In  1919 Wesenberg-Lund published a popular preliminary 
report on his mosquito studies tha t  had extended over many 
years: "Bidrag til Stikmyggenes B i ~ l o g i e " . ~ ~  At last, in 
1920-21 his great monograph of the mosquitoes appeared : 
"Contribution to the Biology of the Danish Culicidze", which 
counts among the mast important Danish biological works. 
However, in this treatise also the morphology of the imagines 
and especially of the larvae is decribed closely and in detail. 
Based upon comparative studies of the mouth parts of the 
larvae Wesenberg-Lund established two main types repre- 
senting biological adaptions. He also used the chatotaxis 
of the larvae for differentiation of the species. The observ- 
ations regarding biology and development of the different 
species, continued for years, have brought to light an  
abundance of new facts and essentially enlarged our know- 
ledge. Justly Wesenberg-Lund has eliminated C. nigripes 
Zett. that  was indicated by Staeger a s  a Danish species. 
Then only 12 Danish species remained but W. L. could add 
the following 1 3  as  new for Denmark: "Ochlerotatus curriei 

3s <'Contribution to  the biology of some genera of mosquitoes." 
3Vae?~iorhynchz~s richiardii (Fic.) ! 
40 "Contribution to the biology of the mosquitoes." 
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(Coquillet), 0. lutescens (F.) ,  0. excrucians (Wlk.), 0. detri- 
tus (Haliday), 0. punctor (Kirkby), 0. prodotes (Dyar), 

1 0. rusticus (Rossi), 0. diantoeus (Howard, Dyar and Knab), 
0. sticticus (Meig), Toeniorynchus Richardii (Ficalbi) , Culi- 
cella morsitans (Theobald) , Culex cdiaris Linnb, C. nigritulus 

i 
Zetterstedt." Of these 13  species Wesenberg-Lund has found 
72 himself. 0. Sticticus was collected by Mr. Kryger in 
Western Jutland. According to Wesenberg-Lund there were 
then recorded 25 species of Culicides in Denmark. The 
greater (part of the work is consecrated to  the Culicines, but 

i in the second part  the author also treats the malaria question 
in Denmark in connection with the A n o p h e l i n e s. 

Wesenberg-Lund has abso treated this problem in the two 
papers: "Sur les causes du changement intervenu dans le 
mode de Nourriture de Z'Anopheles maculipennis" 41 and "Les 
Anophhlines ~du  Danemark e t  les FiiYVres paludiennes" 4" 

(1921) as well a s  in "Undersprgelser over de danske Malaria- 
myg og dansk malaria" 43 (1921). 

The small paper: "Om myg og Myggeplage" 44 (1925) gives 
a papular description of the biology of various mosqui~toes 
and the torment tha t  they cause. The latest publication by 
Wesenberg-Lund on mosquitoes is : "Nyere Undersprgelser 
over Malariamyg" " (1934). 

Regarding the existence in Denmark of two races of Ano- 
pheles maculipennis: rnesseae and atroparvus, information 
has been given by Missiroli, Hackett and Martini (1933, 
p. 55) and also by Hackett and Missiroli (1935, p. 57). 

S w e d e n .  

The oldest information on Swedish Culicides is found in 
"Flora Lapponica" (1737), where Linnb describes two 
species: Culex vulgaris and Culex alpinus (p. 363-364). 

These species are then mentioned in "Animalia ,per Sveciam 
observata" (1737, 6. 127) under reference to "Flora Lap- 
ponica". 

In "Fauna Svecica" (1746, p. 328, Nr. 1116) Linn6 has 

I 
united Culex vulgaris and C. alpinus as synonym under 

I "Culex cinereus; abdomine annulis octo". In Editio Decima 

41 Quoted from Kai Henriksen (1937, p. 288). 
42 Quoted from Kai Henriksen (1937, p. 288). 
43 "Researches on the Danish malaria mosquitoes and Danish 

malaria." 
44 "On mosquitoes and mosquito pest." 
45 "Recent researches on malaria mosquitoes." 
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of his "Systema naturae" (1758) where be introduced the 
binary nomenclature the species is then called (p. 602. 
Nr. 224) Culex pipiens, with reference to "Flora Lapponica", 
p. 363, 364. It appears as  if he has meant the two names 
C. vulgaris and C. alpinus as  syn~onyms. Martini (1922 c, 
p. 108) seems to be in doubt ooncerning vulgaris. However, 
the two synonyms are repeated in the second edition of 
"Fauna Svecica" (1761) in the same way as  in the first 
edition. Linnk describes a new species, Culex ciliaris, in 
"Systema N a t u r ~ "  Editio duodecima reformata (1767, 
p. 10021, but the synonymy of the two 'other species is 
unaltered. 

Charles Degeer has in his "Memoires pour servir a 
1'Historie des Insectes" (1776, 6, pp. 298-324) delivered 
a thorough description of the mosquito and its stages of 
development. His statements are mainly extracted from 
Reaumur, but on pages 312-316 Degeer has published inter- 
esting original observations, especially on mosquitoe swarms 
and the population of mosquitoes. P. 316-324 contain a 
description of the species Culex communis (C. plpiens L.) 
which in 1818 was described by Meigen under the name 
of nemorosus and known for years by that name. Edwards 
(1921, p. 315), however, is of the opinion that Degeer's 
description is sufficient for an absolutely sure identification 
of the species and he has therefore reintroduced the name 
of communis in the litteraure. 

Johan Wilhelm Zetterstedt in his work: "Resa genom Swe- 
riges och Norges Lappmarker forrattad k 1821" 4"1822) 
presents, as  already mentioned above, a close description of 
the mosquito pest in Lappland, but his conception of the 
systematics of mosquitoes is still strongly influenced by 
Linn6. He says (1822, p. 138) : "In reality there are only 
three kinds (species) of mosquitoes, which on account of 
their stings are such a nuisance in the North.",47 and on p. 139 
he mentions as  the first "species" the "real mosquito", Culex 
pipiens. By the description, however, i t  becomes evident that  
i t  must be an Ochlerotatus, but more exact identification 
of the species is not possible. The two remaining "species" 
are Simulia reptans Meig. (Culex reptans Linn.) and Cerato- 
pogon pulicarius Meig. (= Culex pzclicarius Linn.) . 

The same conception of the idea "species" is found with 
G. Dahlbom, who in his handbook: "Kort Underrattelse om 

46 "Travel through the Lapplands of Sweden and Norway, under- 
taken in the year 1821." 

17 Translated from the Swedish original. 
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Skandinaviske Insekters allmanare Skada och Nytta" 
(1837, p. 328) under the name of Culex pipiens Linnh, gives 

6 some information about mosquitoes in Lappland and their 
fighting. 

The first synopsis of Swedish mosquitoes answering more 
modern requirements is found in Zetterstedt's: "Insecta 
Lapponica" (1840), in which (pp. 806-808) the following 
species are described : "Culex annulatus Fabr. Meig. ; C. 
nemorosus Meig. ( = C. sylvaticus Meig.) ; C. cantans Meig. 
(= C. maculatus Meig.) ; C. pipiens Lin. De Geer Fabr. Meig. 
Dahlb.; C. ciliaris Lin. (= C. ru fus  Meig.) ; C. nigripes n. sp.; 
Anopheles bi furcatus Meig. Lin. (= C. trifurcatus Fabr.; 
C. claviger Fabr.) ; A. maculipennis Meig." Regarding the 
newly described species: C. nigripes Zetterstedt expressly 
remarks (p. 807) : "Hab. in Groenlandia Mus. D. Wester- 
manni, in Lapp. a me f m t r a  quaesita, vixque ibi obvia. 
(Groenlandia) ." He also says (1840, p. 808) : "Obs. Aedes 
cinereus Meig. nec in Lapponia nec in Suecia haetenus est 
inventa." 

C. H. Bohemann has listed the following species in a travel 
report from 1845: "Resa i Lule5, Jockmocks och Quickjocks 
Lappmarker" 4 g  (p. 99) : Culex cantans, C. pipiens and C. syl- 
vaticus adding, on p. 101, Aedes cinereus, but all of them 
without any closer description. 

In a small treatise: "Bidrag till Kannedclmen om Stick- 
myggorna och deras Fiender" .". F.Wahlberg ( 1848, p. 257) 
publishes a few observations regarding flies of prey that 
pursue the c u l i c i d e s ,  s i m u l i d e s  and c e r a t o p o -  
g o n i d e s .  

In the meanwhile the first volumes of the fundamentaI 
work for the knowledge of northern diptera by Zetterstedt 
appeared : "Diptera Scandinaviae Disposita et  Descripta", 
and in the IX. volume (1850) the author gives (pp. 3453- 
3470) a detailed presentation of the Scandinavian mosqui- 
toes, with exact descriptions and information about syno- 
nymity, literature, distribution and biology of the species. 
A total of 16 species is listed: Culex pipiens L. ; C. cQiaris 
L. ; C. nemorosus Meig. ; C. ornatus Meig. ; C. nigripes Zett. ; 
C. nigritulus n. sp.; C. fusculus n. sp.; C. annulatus Fabr.; 
C. cantans Meig.; C. annulipes Meig.; C. v e x a m  Meig.; C. 

4 8  " ~ r i e f  information about the more general harmfulness and use- 
fulness of Scandinavian insects." 

49  "Travel in the Lapp districts of LuleA, Jockmock and Quickjock." 
i4Contribution to the knowledge of the mosquitoes and their foes." 
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dorsalis Meig. ; Anopheles bifurcatus Meig. ; A. nigripes 
S k g .  ; A. maculipennis Meig. ; Aedes cinereus Meig. Twelve 
of these species have been localized in Sweden. Regarding 
the rest Zetterstedt gives the following observations : C. orna- 
tus:  "Hab in silvis Daniie Aug. Sept. rarius, teste D. Steger ;  
mihi nec in Svecia nec in Nonvegia obvius"; C. nigripes: 
"Hab. forte in Lapponia; e Gronlandia duos mares quinque 
feminas obtinui"; C. vexans: "Hab. in Daniie sylvis, Majo 
Augusto, rarius D. Stieger; mihi in Svecia non obvius"; 
A. nigripes: "Hab. in Dania rarissime; - - l'. In the XI1 
volume of the same work (appeared in 1855) there are 
published supplementary information of distrilbution and  a 

S description of a variety of C. nigripes from Trolle-Ljungby 
in Skbne (p. 4836). In the following 49 years no one seems 
to  have occupied themselves with Swedish mosquitoes, until 
E. Wahlgren published a small study in 1904: " ~ b e r  einige 
a t ters tedtsche Nemocerentypen" in which he delivered an 
exact redescription of Culex fusculus Zett. The same author 
thereupon in 1905 published a synopsis of the Swedish mo- 
squitoes in the series: "Svensk dnsektfauna" 11," under Dip- 
tera Orthorapha, Nemocera Fam. 1-9 (pp. 51-37)  and listed 
the following species : Anopheles claviger Fabr. ; A. bifur- 
catus L. ; Culex annulatus Schrnk. ; C. cantans Meig. ; C. annu- 
lipes Meig.; C. vexans Meig. ; C. morsitans Theob.; C. dor- 
salis Meig.; C. ornatus Hoffm. ; C. pipiens L.; C. fusculus 
Zett.; C. nemorosus Meig.; C. nigripes Zett. ; C. nigritulus 
Zett.; AEdes cinereus Meig. The series is planned as  a mere 
compilation, yet Wahlgren has made alterations in the list 
of Zetterstedt and added new species. Thus he has placed 
C. ciliaris as  a synonym under C. pipiens L., C. vexans Meig. 
is mentioned as  found in 01., C. ornatus Hoffm. as  found in 
S. Sv. (Southern Sweden) anld C. nigripes Zett. as found in 
Sk?  with the note: "Is a purely arctic species (Gronland, 
Alaska etc.)." j2 Moreover C. morsitans Theob. is added a s  
a new species so that  the list now embraces a total of 14 
Swedish mosquitoes. Then comes the quite doubtful C. nigri- 
pes Zett., found in Skbne, as  number 15. Wahlgren has 
published more detailed information about his finds of mos- 
quitoes in the island of 01and in a more considerable paper: 
"Det olandske alvarets djurvarld" j3 (1915, pp. 37-38; 1917, 

51 "Swedish insect fauna." 
52 Quoted from the Swedish original. 
53 "The animal world of the Alvar of oland." (Rikard Sterner: 

"Flora der Insel oland" (1938): "Die Alvare sind diirftige Weide- 
lander, und die Beweidung hat beinahe jeden Baumwuchs ver- 
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p. 34) wherein he treats the three species: Ochlerotatus 
* maculatus Meig. ; 0. vexans Meig. and Theobaldia morsitans 
,t Theob. 

In the meantime Poppius has published his observations 
from Torne Lappmark in a small paper: "Om forekomsten 
af Anopheles claviger Flabr. i svenska L a ~ p m a r k e n " ~ ~  (1912). 

7 Me reports (pp. 127-128) how he observed Anopheles j5 

already on the 10th of May in the woodland of Torne Lapp- 
mark and how the species later on, when the weather had 

! become mibder, would be quite intrusive. He states "Culex" 
nemorosus as the common mosquito in this regions. 

In 1917 C. Lundstrijm in his work: "Dipteren aus dem 
Sarekgebiete" (p. 676) gave a synopsis of the N e m a t o - 
c e r e S, including the following mosquitoes : "Culex nemo- 
rosus Meig. ; C. annulipes Meig. ; C. nigripes Zett." As Wahl- 
gren (1905) doubted the statement about C. nigripes Zett. 
from Sk5ne the find from Sarek must be considered as the 
first confirmation that nigripes occurs in Sweden. 

The mosquitoes of the naturhistoriska Riksmuseum in 
Stockholm were the object of a thorough revision by F. W. 
Edwards who in 1921 published the results of his examin- 
ation in a small paper: "A synonymic list of the mosquitoes 
hitherto recorded from Sweden, with key for determining 
the genera an~d specien." In the preface the author says i. a. : 
"The examination of this material showed, as was expected, 
that in the case of some of the more difficult groups there 
were a number of species confused. - - - Species which 
have been found in adjoining countries (Finlanld, Denmark 
or North Germany) are inserted in square brackets both in 
the list and in the keys, since they are likely sooner or later 
to  be found in Sweden." This new list contains the fol- 
lowing species : Anopheles maculipennis Mg. ; bifurcatus L. ; 
plumbezss Steph. (= nigripes Staeg.) ; Culex pipiens L. 
( = ciliaris Zett. ) ; Theobaldia annulata Schrank ; siberiensis 
Ludl. ; bergrothi n. sp. ; morsitans Theob. ; fumipennis Steph. ; 
Taeniorhynchus richiardrLi Fic. ; Ochlerotatus vexans Mg. ; 

hindert. So wird den Alvarboden im allgemeinen nur mit einer 
lichten, niedrigen Pflanzendecke von Grasern oder Zwerg- 
strauchern und von Moosen und Flechten bekleidet. In ihren 
allgemeinen Ziigen ahneln diese weiten, ebenen Felder einer 
Steppenlandschaft." 

54 "On the occurrence of Anopheles claviger Fabr. in Swedish Lapp- 
land." 

55 A more detailed mention of these observations will follow in the 
second part of this work. 
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maculatus Mg. ; semicantans Martini : annulipes Mg. ; excru- 
cians Walk. ; Zutescens Fabr. ( = annulipes Zett.) ; caspius 
Pall.; dorsalis Mg. ; alpinus L. ( = nigripes Zett.) ; cataphylla 
Dyar ; communis Deg. ( = nemorosus Mg.) ; punctor Dyar ; 
geniculatus Oliv. ( = ornatus Mg., fusculus Zett.) ; Aedes 
cinereus Mg. Probably thnough a slip 0. caspius is not 

qouted in brackets in the list, but in the key the species 
is noted as a non-Swedish one. This is in harmony with the 
statements of the work mentioned below. As the species is 
not found in the collection of the museum in Stockholm, i t  
will, I suppose, have to be struck off the list for the present. 
Of the Swedish species, described a t  an earlier time, Edwards 
has, with some doubt, placed 0. fusculus Zett. as a synonym of 
geniculatus Oliv., and in the same way nigritulus Zett. and 
(with a note of interrogation) ciliaris L. (nec Zett.) as syno- 
nyms of Aedes cinereus. On the other hand the Swedish 
mosquito fauna is enriched with the following species: 
A. plumbeus Steph. ; T. siberiensis Ludl. ; bergrothi Edw. ; 
f umipennis Steph. ; Taeniorh. richiardii Fic. ; 0. semicantans 
Mart. ; excrucians Walk. ; dorsalis Mg. ; cataphylla Dyar ; 
punctor Dyar. No description is given of the new species 
Theohaldia bergrothi, but in the determination table i t  i s  
characterized by the note: "Tarsi entirely dark." The list 
embraces a total of 23 Swedish species. 

In his treatrise: "A revision of the mosquitoes of the 
palaearotic region", Edwards gives some details concerning 
his interpretation of C. fusculus Zett. as  a synonym of 
A. geniculatus Oliv. Regarding his determination of 0. annu- 
lipes Meig. from Sweden he is evidently somewhat in doubt. 
He thus says (1921 b, p. 305): "A female from Sweden 
(ostergotland, Haglund) may be this species, but is perhaps 
m o r e p r o b a b l y 'q. excrucians." The species Theob. 
bergrothi, which he introduced as  new in his preceding work, 
he has now abolished and listed as synonymous with Theoh. 
glaphyroptera Schin., and he remarks: (1921 b, p. 287): 
"The Finnish and Swedish female specimens for which I 
proposed the name bergrothi are almost certainly only T. 
glaphyroptera." 

On account of these publicatilons the earlier editions of 
''SVensk Insektfauna" Fam. Culicidae had become quite out 
of date, and in the year 1922 Wahlgren issued a supplement 
in the same seriels, together with Nemocera, Fam. 12-13, 

56 Emphasised here. 
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in which (pp. 257-260) the C U l i c i d e S are thoroughly 
revised in conformity with the publications by Edwards. 

In the years that now follow, several works appear re- 
garding Anopheles and ,malaria. Although these wovks will 
be treated closer in the 2nd part of this publication, for the 
sake of compl~eteness I shall mention them briefly also here. 
Ekblfom & Stroman in 1930 published a paper: "Geogra- 
phical and biological istudies on the swedish Anophelines 
from an epidemiological point of view" in which we find an 
elucidation on the distribution of A. maculipennis and A. bi- 
furcatus. The same authors have in 1932 treated A. m a c U - 
l i p e n n i S thloroughly in their paper: "Geographical and 
biological studies of Anopheles maculipennis in Sweden from 
an epidemiological point of view." 

In the meanwhile the work: "Myggor-Nematocera" by 
F. W. Edwards appeared in the series: "Insektfauna inom 
Abisko Natilonalpark" 77 where the following mosquitoes are 
listed (1931, 3. p. 33) : Aedes excrucians Walk.; A. punctor 
Kipby; A. nigripes Zett.; A. communis Deg. 

We find information about the two races A. maculipennis 
messeae and A. mac. atroparvus in Sweden (Lomma) (1933, 
p. 55) by Missiroli, Hacket, Martini in the publication: "Le 
razze di Anopheles maculipennis e la loro importanza nella 
distribuzione della mala~ia in alcune regioni d'Europa." 

In the year 1933 some polemic writings appeared in 
Sweden in "Svenska Lakareti'dningen" regarding the malaria 
problem. These receive more detailed mention in the 2nd part 
of the present work. I wish here to draw attention only 
to the paper by Olof Rydberg: " ~ r  kannedomen om fross- 
myggornas nordiska utbredning tillf redsstallande ?" 5Where- 
in the author (p. 2) remarks that he was attacked (in Lund) 
by the mosquitoes : Anopheles maculipennis Mg. ; Theobaldia 
annulata Schrank and Culex pipiens L. As will later be more 
closely elucidated, the (only species of Culex, attacking man 
in Scandinavia is C. molestus Forskgl. Therefore this will 
be the first information regarding the occurrence of the 
species in Sweden. 

Hackett and Missiroli have published =me inf,ovmation 
about the appearance in Sweden of three varities (of A. macu- 
lipennis: messeae, typicus, and atroparvus in a publication: 
"The varieties of Anopheles maculipennis and their relation 

- 

57 "Mosquitoes-Nematocera." "The insect fauna within the national 
park of Abisko." 

58 "Is the knowledge about the northern distribution of the malaria 
mosquitoes satisfactory?" 
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to the distribution of malaria in Europe" (1933, p. 61).  
In the same year T. EkbLom communicated in "Bull. de la 

SociCtC Path. exotique" (28) that Anopheles maculipennis in 
Sweden occurs in three races: typicus, messeae and la- 
b r a n c h i ~ . ~ ~  

In a more recent work: "Les races suedoises de 1'AnopheZes 
maculipennis et leur r61e Cpid6miologique" (1938, p. 647- 
655) Ekblom has corrected his earlier ,statements bo the 
effect that in addition to typicus and messeae, not labranchicc: 
but atroparvus is represented in Sweden. 

The impo~tant study by Thienemann that has been men- 
tioned before: "Frostboden und Sonnenstrahlung als limno- 
logische Faktoren" contains (1938 a, pp. 308-311) a list of 
mosquitoes caught by the author near Abisko and identified 
by Prof. Dr. F. Peus in Berlin. The list embraces the following 
species : Theob. alaskaensis Ludl. ; Aedes pullatus Coq. ; 
A. nigripes Zett. ; A. nearcticus Dyar; A. punctor Kirby; 
A. excrucians Walk. ; A. communis ~Deg. Out of these species 
A. pullatus i s  new to  Scandinavia, A. nearcticus new to 
Sweden, and earlier statements regarding A. nigripes is now 
confirmed by collected males. 

In 1941 K. H. F'orsslund published a notice: "Eine Stech- 
miicke (Culex molestus Forskbl) als Krankheitserreger". 

The mosquito fauna of Sweden accordingly embraces a 
total of 26 known wpecies, amongst which one (Anopheles 
maculipennis) occurs in 3 races. 

N o r w a y .  
Already Hans Strram reports in his work: "Physisk og 

Oeconomisk beskrivelse over Fogderiet S~ndmerr, beliggende 
i Bergens Stift i Norge" (1762,1, p. 191) about two species 
of mosquitoes: Culex fuscus, rostre bifurco and Culex cine- 
reus abdomine- annulis fuscis octo. His systematical state- 
ments seem however to be only quotations of Linn6 and the 
determination of the species of thase mosquiboes is very 
doubtful. 

The same is true regarding F. Walker, who in "List of the 
specimen of Diptera in the British Museum" (1.848, pp. 6-8) 
under the name of Culex pipiens L. lists mosquitoes from 
Alten in Finmark. However, on the same pages he calls 

59 Quoted from Ekblom 1938. 
bo "Physical and economical description of the district of Sandmor, 

located in the diocese of Bergen in Norway." 
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the attentilon to the fact that  these mosquitoes do n o t  
accord with Culex pipiens from more southern regions. 

The first more reliable determinations are met with in the 
travel account by H. Siebke: "Om en i sommeren 1869 fore- 
tagen entomologisk reise gjennom Ringeri'ke, Hallingdal og 
Valders" (1870, p. 59) in which the author publishes finds 
of Culex pipiens L.; C. nemorosus Meig.; C. cantans Meig. 
In the next report: "Bidrag til Norges Insektfauna. Beret- 
ning om en i 0sterdalen Eoretagen reise i 1870" (1872, p. 58) 
the same species are listed from new localities. Finally, in the 
work of Siebke : "Enumeratio Insectorum Norvegicorum" 
(1877, IV, p. 192), SO fundamental for the knowledge of the 
Norwegian insects, there is published an aggregate 'summary 
of mosquitoes known in Norway, embracing the following 
species : Culex pipiens L. ; C. ciliaris L. ; C. nemorosus Meig. ; 
C. fusculus Zett. ; C. annulatus Fabr. ; C. cantans Meig. ; 
C. dorsalis Meig.; Anopheles maculipennis Meig. 

In the great synoptical work : "Norges Land og Folk",62 19, 
T r o m s ~  A m t ,  by A. Helland, there are some short notes on 
the m~osquito pest (1899, p. 360) where the author applies 
the name of Culex as a collective denomination for mosqui- 
toes, in accordance with the use of older times. 

A popular paper by Lie-Pettersen (1906, pp. 128-141) : 
))Lidt om myggene og deres utvikling" contains i. a. mme 
original obiservations (p. 131) of an extraordinary swarm 
of mosquitoes on the mountain between Sogn and Voss in the 
month of July 1892. 

F. V. Theobald, in his ''M~onograph of the Culicildae of the 
World", mentions (1907,4, p. 370) "Culicada" nemorosa from 
Altenfjord, Finmark, further (1910, 5, p. 271) Theob. annu- 
lata and (1910, 5, p. 483) Aedes cinereus, both from Norway 
but without exact locality. 

Th. Thjatta gives information about the finds of Ano- 
pheles, up till then known in Nlorway, in his paper: "To 
tilfalder av tropisk malaria samt bemerkninger om den 
endogene forekomst af malaria i Norge" (1917, p. 13). 

In his  synopsis of palaearctic culicides Edwards mentions 
(1921, p. 309) that  he has examined females of A. nigripes 

t Zett. f ~ o m  Finmarken anld likewise (p. 310) males of A. cata- 

61 "About an entomological travel through Ringerike, Hallingdal and 
Valders, undertaken in the summer 1869." 

62 "Land and people of Norway." 
63 "A little about the mosquitoes and their development." 
64 "TWO cases of tropical malaria and remarks about the endogene 

appearance of malaria in Norway." 
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phylla rostochiensis Martini from SmAlenene (0stfold) 
(R. Collett) . 

Hackett, Martini and Missiroli record (1932, p. 157) the 
appearance of A. maculipennis messeae in Oslo, and in 1935 
Hackett and Missiroli list both messeae and typicus from 
Norway. 

In a pamphlet "Mygg - Mygg" (1939) Soot-Ryen in- 
forms us that  Culex pipiens does not occur in northern 
Norway. 

F i n l a n d .  
In  his publication "Zur Icenntnis des Lebens in den 

Stehenden Kleingewassern auf den Skareninseln" (1900) 
Levander repeatedly mentions finds of "CulexJJ larvae in 
various biota, and discusses the nourishment of the larvae. 
The same author has published detailed observations about 
morphology, biology and nourishment of the malaria mos- 
quito at Langviken, in his writing: "Mitteilungen iiber Ano- 
pheles claviger Fabr. in Finland" (1902) and he gives a 
summary of the known localities of Anopheles in Finland, 
at the end. Information about Culex pipiens and "CulexJJ 
nemorosus is communicated on the pages 8-9. 

F. W. Edwands, in the treaties: "A revision of the 
moisquitoes of the palaearctic regilon" (1921) has offered 
much information of Finnish c U l i c i d e S. He gives here 
a description of two new species: Aedes (Ochlerotatus) 
freyi, a male from Eriksberg and A. ( 0 )  parvulus a male 
from Kittila. The species Theobaldia bergrothi, which he 
had previously established, he abolished again as  syno- 
nymous with Theob. glaphyroptera. 

In the meantime Richard Frey published a synopsis of 
the Finnish material that  had been revised by Edwards: 
"Provieorisk forteckning over Finlands culicider" 66 (1921, 
pp. 98-101). This list embraces the following species: 
Anopheles maculipennis Meig. ; Culex pipiens L. ; Theobaldia 
bergrothi Edw. ; morsitans n e o b .  ; Ochlerotatus vexans 
Meig. ; maculatus Meig ; excrucians Walk. ; freyi Edw. ; 
lutescens Fabr. ; caspius Pall. ; dorsalis Meig. ; alpinus L. 
(= nigripes Zett.) ; cataphylla Dyar ; diantaeus H. D. K. ; 
communis Deg. ; parvulus Edw.; punctor Kirby and Aedes 
cinereus Meig. 

6s "Mosquitoes - and mosquitoes." 
66 "Preliminary list of the culicides of Finland." 
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Small notes on some new species are found in "Verzeichnis 
der in den Jahren 1926-1930 fiir die Fauna Finnlands neu 
hinzugekommene Insektenarten" (1931, p. 62) by W. Hellkn. 
Here are mentioned: "Culex apicalis Adams; C. parvulus 
Edw.; Theob. alaskaensis Ludl." In a similar list fo r  the 
years 1931-1935 (1936, p. 59) the species Aedes sticticus 
Meig. and A. intrudens Dyar are recorded. Information on 
the two latter species is also found in the reports of 
the entomological society in Helsingf ors (1932, pp. 64- 
65,. 68). 

The Finnish mosquito fauna embraces a total of 23 species. 

C h a p t e r  .7. 

Research by the author 
on Fen~loscaildian mosquitoes. 

This work started in 1927, when I took part  in a course 
of exotic pathology and medical parasitology in the "Institut 
fiir Schiffis- und Tropenkrankheiten" in Hamburg and a t  the 
same time used the opportunity to  work out the material 
of Norwegian mosquitoes, that  I had brought with me. The 
material oonsisted of the old colleation of the zoological 
museum of the university of Oslo as well a s  of mosquitoes 
collected by the Norwegian Finmark expedition. 

There were - what was only to be expected - several 
erroneous determinations in the old collection from the 
museum, after the revision comprising the following species: 
Theobaldia annulata Schrank; A (O.)dorsalis Meig. cantans 
Meig. ; excrucians Walk. ; communis Deg. ; leucomelas 
Meig.; punctor Kirby; sticticus Meig.; cataphylla Dyar; 
Anopheles maculipennis Meig.; Culex pipiens Linnk. Out of 
these 13 species the following 4 were new tlo the Norwegian 
fauna : excrucians, leucomelas, punctor and stic ticus. 

In the short paper: "Die norwegische Finmarks-Expedi- 
tion. Culicidue" (Natvig 1929, p. 241-249) I have published 
the arctic material, comprising the following species: 
"Aedes salinus Fic.; nemorosus Meig. [= communis Deg.] ; 
meigenanus Dyar [= punctor Kirby] ; nigripes Zett. ; nenrc- 
ticus Dyar". It is striking that  the cantans group is quite 
missing. New to  Scandinavia is A. salinus Fic. [= detritus 
Haliday] and A. nearcticus Dyar, occurring in North Ame- 
rica, and new to Norway is a t  any rate the exact establish- 
ment of the occurrence A. nigripes Zett., through males. 

9 - Norsk Entomol. Tidsskr. Suppl.1. 
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I wrote allready then about A. detritus Hal. (p. 242) : "Da 
A. salinus abs eine Art  der SalzbGden angesehen ist, ist dieser 
Fund bei Jesjavre ca. 4 km vom Meereskiiste etwas auffallig 
und waren spatere Untersuchungen an Ort und Stelle sehr 
wiinschenswert." 

The results of thi~s examination increased my interest in 
further studies of the mosquito fauna of Norway. On account 
of the northern location and the vast extension of our coun- 
try, interesting details concerning the biology and geo- 
graphical distribution (of many species were to be expected, 
inasmuch as the investigation of the Norwegian Culicides 
hitherto have been much neglected compared with other 
parts of Fennoscandia. Several questions regarding the pos- 
sible part played by mosquitoes as transferring agents of 
parasites and diseases are still awaiting their solution. How- 
ever before these problems can be approached we must have 
the necessary base for such investigations, viz. sufficient 
knowledge of the composition of our mosquito fauna. 

A circumstance which* considerably influenced the way 
I had to organize my researches was the relatively short time 
of development of most mosquitoes. Many species of Ochlero- 
tatus can be identified with certainty only in the larval stage 
or as male adults, and i t  is therefore impossible to fix the 
amplitude of variation in the females of these species except 
with the aid of laboratory-bred material. In order to bring 
together adequate material for  breeding and study, i t  became 
imperative to cover a vast territory during the short period 
of development of these species. 

After my experiences during excursions in 1928, I deci- 
ded, in 1929, to procure a ismall motor-car, that  would enable 
me to examine more extensive fields. In 1931 I changed the 
small open car against a limousine (Chevrolet), the seats of 
which were rebuilt to fold into a comfortable bed. A big 
aluminium trunk was bolted on to the rear of the car, where 
i t  served to keep nets, rubber boots, chemicals and other 
equipment. For the daily researches I utsed i t  with advantage 
as  a laboratory desk. Specially constructed boxes of different 
size were placed in the baok seat, easy to get a t  and to super- 
vise. Some contained glasses for the breeding of mosquito 
larvae and others were stuffed with iubes for isolating 
female Anopheles, ready to oviposit. 

As several publications appeared just in these years on 
the problems regarding the causes of the natural dis- 
appearance of malaria in certain regions of Europe and of 
the Anophelism without malaria, my attention was naturally 
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directed upon the biology and geographical distribution of 
Anopheles in Norway. As new problems entered within the 
scope of science, also my researches were enlarged or 
altered, although a certain discontinuity then became-un- 
avoidable. 

From 1931 till 1938 the hydrogen-ion coiicentration of 227 
waters were examined with the new "Hellige Komparator". 
In 1931-32 I examinled the iron contents of 72 waters with 
"Hellige Komparator". At  the same time the hardness of the 
water was determined in 75 places against saponaceous solu- 
tion (Clarks method). My first  intention was to  make closer 
investigations of the biocoenosis of Anopheles, anfd for this 
purpose I brought together, in the years 1931-33 samples 
of algae in a number of 130 as  well as 141 samples of insects 
and other aquatic animalls. However, i t  became more and 
more clear that  satisfactory results of this investigation 
could only be expected with very extensive material. Further- 
more, because this work demanded much time, and the prime 
object of my investigation, the distribution of the mosqui- 
toes, would suffer a con~siderable delay, I decided to postpone 
these collection~s until further. 

Next to  the studies of the waters, possible occurrences of 
mosquitoes, especially of Anopheles, in dwellings, also cow- 
houses, horse-stables and pig pens were investigated. A total 
of 220 such investigations were made in 193G1938,  embrac- 
ing about 180 localities in southern Norway where certain 
cow-houses were repeatedly visited during the year. Out of 
the mosquitoes thus caught a considerable number were 
fixed in alcohol for  later examination regarding the number 
of maxillary teeth and wing length. These tstudies were 
carried through in the Tropical Institute in Hamburg in 1935 
where I examined 937 specimens of Anopheles, using both 
wings and both maxillae of each specimen for  the calculation. 
In 1934-1938 about 400 live Anopheles were brought to  the 
laboratory and 392 of these isolated for oviposition. The 
batches of eggs received were examined as  to  races, the 
various types of eggs photographled and drawn, and in many 
cases the number of eggs in each batch was counted. Finally 
the identification of the blood meal of the mosquitoes by 
means of the precipitin test was carried out in 157 specimens. 
A #detailed comment of the results of these investigations 
will follow in the second part of this treatise. 

Although the various researches and measurings at each 
station required much time, I was able to  cover 5-8 stations, 
within a distance of lock-120 kilometers, every day, and yet 
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there was mostly time left to prepare the catch by daylight. 
Only when the catch of mosquitoes was exceptionally large, 
was L compelled to put up a t  some hotel where L could finish 
the preparations by 'electric light. When I was thus enabled 
to cover more th'an 40 000 kilometers during the years 1930 
-1938 and to examine hundreds of localities in different 
pants of southern Norway, this was only possible thanks to 
the motor-car. The limousine was especially valuable when 
it  was important to get material of certain stages of develop- 
ment from stations within an extensive area in a few days, 
and likewise when distant stations were to be supervised 
regularly during the summer. 

Though I have collected material from great parts of the 
southern and eastern Norway in the years 1928-1945 there 
are still wide areas unexplored as  to culicides. This is especi- 
ally true about the central mountain regions of southern 
Norway, extending from Jotunheimen in the north to the 
plateau of Hardangervidda in the south. From these vast 
lands there have been collected only a few mosquitoes from 
Ustaoset (Bv. 26. Hol). Also the majority of the coastal 
districts of western Norway are poorly, or in some cases, not 
a t  all examined, and Nord-Trerndelag is in this respect Terra 
Incognita. From the northern parts of Norway I received 
the oollections of Tromser Museum for examination, originat- 
ing mostly from Troms Fylke. 

Regarding finds of Anopheles maculipennis in south- 
eastern Norway I published two small notes (N~atvig 1929 b, 
1930 a ) ,  in which was also mentioned the first Norwegian 
find of Theobaldia alascaensis Ludl. Some notes on anoma- 
lities in mosquitoes (Natvig 1930 a, 1934) have already been 
discussed in chapter 6. 

Ln 1933 and 1938 I brought with me the Norwegian mate- 
rial of mosquitoes to Hamburg, where I worked it out in the 
Tropical Institute, having the collections there for com- 
parison. As a result of this investigation no les than 14 
species proved to be "new" to the Norwegian fauna, viz.: 
Theobaldia bergrothi Edw.; fumipennis Steph. morsitans 
Theob.; subochrea Eldw. ; Aedes (Aedes) cinereus Meig. ; 
Aedes (Aedimorphus) vexans Meig.; Aedes (Ochlerotatus) 
riparius D. K.; iwtrudens Dyar; diantaeus H. D. K.; Aedes 
(Finlaya) geniculatus Oliv. ; Culex (Neoculex) apicalis 
Adams ; Culex torrentium Martini; molestus Forskg1 ; Ano- 
pheles bifurcatus Meig. Out of these species C. torrentium 
and C. molestus were new to Fennoscandia and Th. sub- 
ochrea, A. intrudens and diantaeus were new to Scandi- 
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navia. In 1942 Mr. Soot-Ryen, curator a t  the Tromsra museum, 
sent me further collections of mosquitoes and here I recorded 
by fa r  the most interesting finds from northern Norway, viz. 
those of Aedes pullatus Coq. Though these investigations had 
brought many interesting facts, several species were a t  hand 
only in a few specimens and a real picture of the geogra- 
phical distribution could therefore not be based solely on 
the Norwegian material. After some pondering I decided 
to enlarge the field of investigation to the fauna of Denmark 
a s  well as that of Fenn~scandi~a, a region that was used as 
late as  in 1939 in a catalogue of northern C o l e o p t e r ~ . ~ ~  

After a critical comparison of the publications of Ed- 
wards, Frey and Wesenberg-Lund on the northern mosqui- 
toes, I received the impression tha t  a re-examination of the 
material might be desirable. As mentioned above, most 
Fennoscandian museums and colleagues have liberally put 
the material available a t  my disposal. However the in- 
spection of the museum material has brought some dis- 
appointments inasmuch as most species were represented 
only by a few specimens or even by just one apiece. It is 
also regrettable that the documentary material of the valu-' 
able monograph of Wesenberg-Lund on the Danish mosqui- 
toes has not been accessible. On the other hand the in- 
spection d parts of the famous collection of Zetterstedt in 
Lund has disclosed very interesting facts. Some collections, 
brought together by private entomologists, were especially 
rich in specimens, and therefore delivered valuable contri- 
bution to the knowledge on the distribution of the northern 
mosquitoes. 

As a result of these the investigations I could establish the 
fact that  Theob. bergrothi Edw. is a valid species (Natvig, 
1942). Edwards described this species as  new to science in 
1921, but a~bolished it in the same year as synonymous with 
T. glaphyroptera Schin. 

Of Aedes vexans, hitherto stated from Sweden in a single 
female specimen, I now found a male in material from Skgne. 
In the collection Zetterstedt a male of A. (0) cyprius Ludl. 
was found, and I also regard some females in the museum 
in Stockholm as belonging to the same species. Further a 
male of A. (0) annulipes Meig. was stated in the same col- 
lection. A closer investigation of specimens from Swedish 

67 Victor Hansen, W. HellCn, A. Jansson, Th. Munster, A. Strand: 
'Tz ta log~s  Coleopterorum Daniae et Fennoscandiae." 1939. 
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Lappland, labelled by Zettenstedt: C. cantans, proved that  
both males and females are A. ( 0 )  excrucians Walk., the 
distribution of cantans thus being limited to the more 
southern parts of Scandinavia. A preliminary report on 
these facts and on the fin~d of Taeniorhynchus richiardii Fic. 
in Finland has been published in Norsk Entomologisk Tids- 
skrift, 6 (4). (Natvig 1943). 

In a little paper (Natvig 1945) I pointed out that  Culex 
alpinus Linnaeus is not identica1 with Aedes (Ochlerotatus) 
nigripes (Zett.) and that  it would be an advantage if the 
name CuZex aZpinus could be discarded from culicidological 
literature, the type evidently being lost. A further paper 
(Natvig 1946) gives the differential characters of the 
f e m a l e A. ( 0 )  nigripes (Zett.) and A. ( 0 )  nearcticus 
Dyar. 

C h a p t e r  8. 

T a b l e  3. 

. Iceys to the genera of Northern Culiciiies. 
A. Imagines. 

1. (6) Female abdomen blunt, slightly tapering. 
2. (3) Pulvilli present (fig 6 C ) ,  1st tarsal segment of hind leg 

as long as  the tibia (plate 11); tarsi without pale rings . . Culex 
3. (2) Pulvilli absent; 1st tarsal tegment of hind leg distinctly 

shorter than the tibia; tarsi with pale rings. 
4. (5) Spiracular bristles (fig. 5 B sp.) present; the shift of m-cu: 

O (fig. 30 a ) ,  os less than 1 (fig. 30 c 4 )  ; wing scales 
narrow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Theobaldia 

5. (4) Spiracular bristles absent; the shift of m-cu about: 3; 
. . . . . . . . . . . . . . . . . . . . . . . . . .  wing scales broad Taeniorhynchus 

. . . . . .  6. (1) Female abdomen pointed (fig. 51); long-tapering Aedes 

B. Terminalia. 

1. (6) Inner face of basistyle more or less divided into a lower 
and upper flap. 

2. (3)  Basistyle with a subapical lobe carrying spines and stout 
processes (fig. 118) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Culex 

3. (2) Basistyle without subapical lobe. 
4. (5)  Basal lobe heavily sclerotised, terminating in a long, very 

thick, round topped rod; cla~~pettes (claspettoids) absent 
(fig. 48) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Taeniorhynchus 

5. (4) Basal lobe, when present, not heavily sclerotised, with or 
without conspicuous pointed spines; claspettes (claspet- 
toids) present (fig. 12) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Aedes 

6. (1) Inner face of basistyle not so divided; basistyle with a 
conica1 basa1 lobe carrying numerous spines (fig. 34) 

Theobaldia 



Danish and Fennoscandian Mosquitoes 135 

C. Larvae. 
1. (6 )  Siphon with one pair of ventral tufts. 
2. (3) Siphonal tuft a t  or near base (fig. 35) . . . . . . . . . . . .  Theobalclia 
3. (2) Siphonal tuf t  near middle or  beyond (fig. 57). 
4. (5) Valves of siphon highly modified for subaquatic respir- 

ation (fig. 49) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Taeniorhynchus 
5. (4)  Valves of siphon not specially modified . . . . . . . . . . . . . . . .  Aedes 
6. (1)  Siphon with several ventral tu f t s  (fig. 115) . . . . . . . . . . . .  Cz~lex 

D. Pupae. 
1. (6 )  Respiratory trumpets normal in character. 
2. (3)  Hair A/VIII well above apical margin of segment . . . . . .  Culex 
3. (2)  Hairs A/VIII a t  apical corner of segment (fig. 24 b) .  
4. (5) On segment IV-V, hair B longer than hair C, and having 

1, 2 or (.rarely) 3 branches . . . . . . . . . . . . . . . . . . . . . . . . . .  Aedes 
5. (4 )  On segment IV-V, hair B not longer than hair C, and 

having from 4 to 7 branches . . . . . . . . . . . . . . . . . . . .  Theobaldia 
6. (1)  Respiratory trumpets modified for piercing submerged 

stems of aquatic plants (fig. 49) . . . . . . . . . . . .  Taeniorhynchz~s 

C h a p t e r  9. 

Description of the northern Culicii~e species. 
Distribution in Dellinark and Fennoscandia. 

Distribution in general. Biology. 
Genus Theobaldia Neveu-Lemaire, 1902. 

Large mosquitoes with black and white, brown, yellowish 
and grey colours, without distinct metallic reflections. Eyes 
almost touching. Proboscis straight, moderately long, not 
swollen at apex. Palpi of the male somewhat longer than 
the proboscis. Palpi of the  female short, with 5 segments, 
the ultimate segment rudimentary. The relative length of 
the (segments and the shape of the ultimate segment may be 
ulseful for  the identification of the  species. Thorax broad, 
with well developed macroohaetae. Scutellum with three 
lobes, each with a group of bristles. S p i  r a c U l a r 
b r i S t l e S p r e S e n t ,  usually pale in colour. Post- 
spiracular bristles absent. 

Wing with long fork-cells. Vlein Analis extending f a r  
beyond origiln of R, (fig. 8). Some few long hairs on the  
base of radius on upper surface of wing, more numerous 
hairs present in this position on under surface of wing. A t  
the apex of the hind tibiae a distal transverse row of stouter 
spines (t i b i a l S c r a p e r). The first  tarsal segment of 
hind leg shorter than the tibia. Both claws on anterior leg 
of male toothed, claws of female simple. Abdomen of female 
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blunt tipped, cerci short. Male twminalia with simple basi- 
style; the lacuna may extend about one third the way out 
from the base. Basal lobe of moderate size, with stout 'spines. 
Dististyle simple, with short apical claw. Proctiger with 
stout paraprocts. Phalloso~me simple. 

Head of larva more or less dilstinctly broad. The frontal 
hairs in a row; the inner frontal hairs ordinarily just behind 
the postclypeal hairs. The eight abdominal segment with 
numerous blunt-ended comb-scales. Single hair-tufts towards 
the base of the silphon. Saddle encircles completely bhe anal 
segment and is pierced by one or more pre-cratal tufts. 

Respiratory trumpet of pupa short. Paddles more or less 
finely serrated round apical margin; one hair a t  or outside 
midrib. 

In our region the genus may be divided in the two sub- 
genera Theobaldia and Culicella which also differ in their 
biology. 

In the subgenus Theobaldia the mid- and posterior cross- 
veins lie in a line (fig. 30 a-b). If the tarsal segments are 
ringed, the ring embraces the base of the segment only. The 
sclerites of the phallo~some strongly sclerotised, separated 
and hooked a t  the apex. Larvae with short ~sipho; hair-like 
teeth in the distal part of pecten. Antennae short, with 
antennal tuft  of moderate size inserted about the middle of 
the antenna. Sensory appendages mostly close together a t  
apex of antenna. 

In the subgenus Culicella the shift of the posterior cross- 
vein is about 1.0 or more (fig. 30 c--d). Tarsal rings em- 
brace both the basal and apical end of the segments. The 
sclerites of the Phallosome faintly sclerotised, not divided 
at apex and without hooks. Larvae with long sipho~n; the 
distal hairs of the ventral valves are developed into stout 
hooked spines. Antennae long, with two long subapical 
hairs; antennal tuft  of large size, well beyond the middle of 
the antenna. 

As pointed out by Wesenberg-Lund (1920-21, pp. 26-27) 
the differences in the larval stage of the subgenera Theo- 
baldia and Culicella are due to contrary habits. The larvae 
of the subgenus Theobaldia are bottom feeders. Their 
flabellae are feebly developed with many of the hairs trans- 
formed into comb-bristles. The fringes of the mandibulae are 
more slightly developed, and the hair-tufts m the maxillae 
may be absent. The inner edge of the mandibles are provided 
wiOh stout thorns which may be dentated, and the triturating 
part of the mandibles is very stout. The larvae of the sub- 
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genus Culicella are plancton-eaters. As to these forms 
Wesenberg-Lunld remarks : "We therefore find that in the 
surface dwellers the flabellae of the labrum, the fringe of 
the mandibulae, and the apical hair-tufts of the maxillae are 
all highly developed, whereas the triturating part of the 
mandibles is always feebly developed." 

Concerning the bloodsucking habits, some species are 
known to attack man and mammals, other prefer birds, but 
some species have not been studied in this respect. The 
species of the subgenus Theobaldia pass the winter in the 
imago stage (females), whereas lthe species of Culicella pass 
the winter in the larval stage, possibly also in the egg stage. 
Most specieis deposit their eggs on the surface of water in 
boat shaped masses, but concerning the egg-laying methods 
of the subgenus Culicella little information is available. 
Wesenberg-Lund (1920-21, p. 138) supposes that the eggs 
of Culicella morsitam are laid singly. All our species of the 
genus Theobaldia breed in ground pools, but one case is re- 
ported by Marshal1 (1938, p. 230), where larvae of Cz~licella 
morsitagzs have been found in a watevfilled cavity in an elm 
tree. 

Most species of the genus Theobaldia are confined to the 
temperate regions of Europe, Asia and America, but some 
species extend into southern regions. Edwards (1932, p. 106) 
provisionally also includes some species from Australia and 
New Zealand in this genus. Of the 23 species known, only 
6 have been found in our region. 

T a b l e  4. 

Keys to the northern species of Theobaldia. 
A. Females. 

1. (8) Posterior cross-vein and mid cross-vein in a straight 
line or nearly so (shift of the posterior cross-vein: 0) 
(fig. 30 a-b). Wings more or less distinctly spotted 
(subg. Theobaldia). 

2. (3) Tarsal segments dark. Wings less obviously spotted 
bergrothi Edw. 

3. (2) Tarsal segments with conspicuous basal white rings. 
Second abdominal tergite with a median pale stripe. 

4. (7 )  Femora with pale pre-apical ring. First tarsal segment 
with white ring in the middle. 

5. (6) Dark parts of abdominal tergites uniformly black. Wing 
spots distinct (fig. 8) .  Mid- and posterior cross-veins 
in line . . . . . . . . . . . . . .: . . . . . . . . . . . . . . . . . . annulata Schrnk. 

6. (5) Dark parts of abdominal tergites w t h  scattered ye!- 
lowish scales. Wing spots indistinct Mid- and posterior 
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cross-veins either in a line or posterior cross-vein lying 
beyond mid-vein . . . . . . . . . . . . . . . . . . . . . . . . . .  subochrea Edw. 

7. (4) Femora without pre-apical ring. First tarsal segment 
. . . . . . . .  without white ring in the middle alascaensis Ludl. 

8. (1) Shift of posterior cross-vein: about 1, 0 (fig. 30 c-d). 
Wings without distinct spots. (subg. Culicella). 

9. (10) Proboscis clothed with dark scales. Abdominal sternites 
with diffused light and dark scales. At least the last 
tarsal segment dark . . . . . . . . . . . . . . . . . . . .  morsitans Theob. 

10. (9) Prob~oscis with scattered pale scales. Light and dark 
scales on abdominal sternites forming "inverted V" pat- 
terns. All tarsal segments with white rings fumipennis Steph. 

B. Ternlinalia. 

1. (8) Basistyle with a more or less distinct hairy, subapical 
knob. Phallosome strongly sclerotised, divided, apically 
hookformed (subg. Theobaldia). 

2. (5)  Tip of eighth tergite with a row of spines. 
3. (4) The row of spines clcse-set. Subapical lobe knob-like. 

Dististyle not swollen apically . . . . . . . . . . . .  alascaensis Ludl. 
4. (3) The row of spines not close-set. Subapical lobe indistinct, 

not knob-like. Dististyle swollen in the apical third 
bergrothi Edw. 

5. (2) Tip of eight tergite without a row of spines. 
6. ( 7 )  Basal lobe with 2 (rarely 3) of the spines conspicuously 

stouter than the rest. Tip of eighth tergite usually 
. . . . . . . . . . . . . . . . . . . . . . . .  devoid of spines annulata Schrnk. 

7. (6) Basal lobe with 3 to 5 of the spines conspicuously stouter 
than the rest. Tip of eighth tergite usually with a few 

. . . . . . . . . . . . . . . . . . . . . . . . . .  scattered spines subochrea Edw. 
8. (1) Basistyle without a subapical knob or agglomeration of 

hairs. Phallosome not strongly sclerotised, the sclerites 
apically fused and not hookformed (subg. CuliceEla). 

9. (10) Dististyle slender, width a t  centre about 1/16 of its 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  length fumipennis Steph. 

10. (9) Dististyle stout, width a t  centre about 1/12 of its length 
morsitans Theob. 

C. Larvae. 

1. (8) Antennae shorter than head; siphon comparatively 
short, from three to three and a half times as long as  
broad; distal teeth of pecten long and hair-like (subg. 
Theobaldia). 

2. (7) Antennae short and stout; antenna1 tuft of moderate 
length; mid frontal hairs long with about 2-3 branches; 
inner frontal hairs short, with about 5 bmnches. 

3. (6) Pre-cratal tufts 2(3), one of two of which perforate the 
saddle. 

4. (5) Distance between post-clypeal hairs equal to, or greater 
than, distance between inner frontal hairs annulata' Schrank 

5. (4) Distance between post-clypeal hairs usually much less 
than distance between inner frontal hairs . . subochrea Edw. 

6. (3) Precratal tufts 4, two of which perforate the saddle 
alascaensis Ludl. 
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7. ( 2 )  Antennae longer, rather slim; antenna1 tuft long; mid- 
and inner frontal hairs long, mid frontal hairs with 
about 7, inner frontal hairs with about 9 branches 

bergrotki Edw. 
8. ( 1 )  Antennae decidedly longer than head, curved; siphon 

very long, about 6 times as  long a s  broad; distal teeth 
of pecten not hair-like (subg. CuZiceZZa) . 

9. (10)  Pecten terminating in 2-4 large isolated spines 
f umipennis Steph. 

10. ( 9 )  Pecten without large isolated spines . . . . morsitans Theob. 

Theobaldia (Theobaldia) alascaensis Ludlow. 
Theobaldia alascaensis Ludl. (Can. Ent., 35, p. 326) . . . . . . . . 1906 
Culiceta sibiriensis Ludl. (Insec. Mentsr., 7, p. 151) . . . . . . 711 1920 
Theobaldia arctica Edw. (Bull. Ent. Res., 10; p. 136) ult. Jan. 1920 
Theobaldia wasilievi Sching. (Russ. Journ. Trop. Med. 5, p. 548) 1927 

Description. 

F e m a l e. Flront of h e a d  with golden bristles forming 
a tuft  between the eyes. Vertex ("occiput") with yellowish- 
white, narrow curved scales, intermingled with dark brown, 
upright forked scrales and dark bristles. Eyes bordered with 
yellowish-white, narrow curved scales. Temporae with flat 
yellowish-white scales. C l y p e U S brown or  blackish brown. 
P r o b o S c i S dark brown, basally and in the middle spar- 
sely sprinkled with lighter scales. Labellae blackish brown. 
An t e n n ia e. Tori yellowish or dark brown, on inner side 
with yellowish-white scales. Flagellum blackish brown with 
a coating of minute white hairs and a t  the base of the seg- 
ments bigger iblrack hains. The first  segment of the flagellum 
may have some white scales a t  the inner side. P a l p i 
(fig. 31 c) about l/,--l/, 8he length of the proboscis, coated 
with blackish-brown scales, and some whi~te ones apically 
and a t  tthe joint of the first and second segment. T h o r a X. 

Anterior pronotal lobes blackish brown with yellowish nar- 
row curved scales and dark bristles. Posterior pronotum 
blackish brown wibh yellowish-white na~rrow curved soales. 
Mesonotum chestnut-brown with a narrow, dark brown 
medi~an line, accompanied by a somewhat broader one on 
either side. These stripes merge together in bhe posterior 
part of the mesonoturn. In specimens from northern loca- 
lities the colour of the mesonoiturn is darker /brown, but the 
stripes are still visible. Scaling: yellowish-white, hair-like 
scales, which are replaced by somewihat broader and whitish 
ones a t  the sides of the thorax and a t  the antescutellar 
space. The scales may form two conspicuous whitish spots 
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Fig. 29. Light ornamentation on the inesonotum of Theobaldia. 
a ,  Th.  beryrothi; h, Th.  subochrea; c, C. n~orsitans. (Aut. del.). 

a t  about the middle of the dark lateral stripes. The sides 
of the meso~notum wibh pale brown or dark blrown bristles, 
rather conspicuous in specimens from northern localities. 
S c u t e l l u m chestnut-brown or dark brown, with whitish 
narrow, curved scales and brown or blackish-brown bristles. 
P o S n o t u m yellowish or dark brown. W i n g. Stem of 
the fork r2+$ about half the  Jength of the fork. Stem of 
the fork ml+2 about {the length of the  posterior branch. 
Cross-vein r-m nearly in line with cross-vein m-cu. 
H a l t e r e s with dirty yellowish stem and dorsally bllack, 
globule with some greyish scales. L e  g S. Femure dark 
brown on dorsal side, amply sprinkled with lighter scales, 
blackish brown to  black just before knee spot. Knee spot 
white. Under side of femurae of a lighter colour. Tibiae 
dark brown with scattered light scales, apically with a 
whitish spot, which, especially in bhe hind legs, may be well 
developed. Tarsal segments dark brown with baslsl white 
rings on segment 1-4. These rings may be more or less 
ill-defined, particularly on fore and middle legs. In some 
of the specimens a t  hand, the segments 4-5 are uniformly 
dark, but in most specimens the baslal white rings of segment 
1-4 are rather conspicuous. In one specimen from Finland 
even all tarsal segments of tlhe middle leg are white ringed. 
A b d o m e n. Tergites blackish brown with basal white 
bands, which are somewhat widened laterally, especially a t  
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Fig. 30. Shift of cross-veins in the wing of the female Theobaldin. 
a, TA. annulata; b, Th. subochrea; C, C.  morsitans; d, C .  funipennis. 

(Aut. del.) 

the posterior segments. First abdominal tergite with a few 
medial scales surrounded by bristles. The second tergite 
distinguished by pale median stripe. Abdomen blunt-ended, 
the last segment of a somewhat lighter colour than the 
remainder. Cerci short. Length of wing about 7.5 mm. 

M a l e. P r o b o S c i S with light soaling predominating 
in the middle and a t  the base. A n t e n n a e. Tori blackish 
brown. Flagellum dark grey and white ringed. Hair-tufts 
long, greyish-brown. P a l p i exceed the pro~boscis about 
the length of the last, faintly swollen, segment. Scaling 
dark brown with light spots a t  the joints of the segments. 
Canspicuous white apical spots a t  the third segment. Hair- 
whorls with yellowish-brown reflections, the whorls rather 
long a t  the  outer side ,of the third segment, a t  segment 4, 
and at the base of the ultimate segment. T h o r a X greyish 
brown. Colouring of the male abdominal tergites mainly 
in coincidence with that  of the female. Abdominal segments 
with lateral, yellowish-\brown hairs. 

T e r m i n a d i a (fig. 32). Basistyle tapering apically. 
Basal lobe in general with two spines, but one of the Swedish 
specimens a t  hand has 3 spines on one of the two lobes. 
Basistyle with a distinct, hairy, subapical knob. D'ististyle 
tapering and with a t  claw of moderahe length; latter is not 
apically incised. Proctiger with stout, hooked paraprocts 
and a subapical group of sensory hairs. Sclerites of the 
phallosome separated and hoolked a t  the apex. Lobes of 
the ninth tergite with 6-8 long, fine hairs. Lobe of the 
eighth tergite with a close-set row of 5-10 stout and blunt 
spines. In a specimen from Helsingfors (Finland), the lobe 
of the eighth tergite ha8 two spines only. 
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Fig. 31. Palpi of female Theobaldia. 
a, Th. ylaphyroptera; b, Th. bergrothi; c, Th.  alascaensis, d ,  C. mor- 

sitans; e, Th.  annulata. (Aut. del.). 

L a r v a. Martini (1924 a ,  p. 437) who described the larva 
of alascaensis, emphasises that  the pecten teeth are fewer 
but stouter in this species than in annulata. An examination 
of a greater material will, however, according to  his opinion, 
demonstrate the fact that  the range of variation for both 
species will overlap to some extent. The precratal hairs are  
four in number. P e u s  (1929, p. 5, fig. 7) depicts some 
comb-scales of this species, but, in a more recent paper 
(1930 a, p. 55) he emphazises the great variability of the 
comb scales. In his opinion, neither the pectsn teeth nor 
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Fig. 32. Theobaldia (Theobaldia) alascaensis Ludl. 
Terminalia (total view). The left dististyle is broken in the slide 

preparation. (Aut. del.) 

the hairs are of diagnostical value in the subgenus Theo- 
, baldia. I have convinced myself that  this is also the fact 

as  to the northern material. According to Peus (1929 b, p. 4) 
the siphonal index for alascaensis is: 2.75 and for annulata: 
3.8, whereas the corresponding features for northern speci- 
mens are: 2.65 resp. 3.37. In my opinion the best diagnostical 
character for differentiating these two species is the number 
of precratal tufits. These are, for alascaensis: 4, two of 
which perforate the saddle; the features for annulata are: 
2 (3) ,  cne or rarely two perforating the saddle. 

Geographical distribution. 

D e n m a r k. Theob. alascaensis has hitherto not been found 
in Denmark. 

S W e d e n. Upl. : Stockholm ! 9 (Bolhem.) . V s t m :  Vesterks- 
trakten! 9 (Sellmann) . Dlr: Lima! 9: iv. 1924 (Tjed.) ; 
Lima. Lirnedsforsen! $2: 18. v. 1933 (E. Dahl) ; Falun, 
Norslund! 9: 15. v.-5. vii. (Tjed.) ; Falun, Kv. Trad- 
ggrden! P: 23. ix. 1937 (B. Tjed.) ; Falun, Gruvan! 9: 
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27. ii. 1918 (RHF) ; Falun, Vallan! $2: 27. iv. 1918 
(KHIF); Floda, Syrholm! $2: 21.-28. iv. (T. Tjed.); 
Floda, Flo~sjonoret ! $2 : 17. iv. 1939 (T. Tjed.) ; Sundborn, 
Toxen! $2: 6. v. 1934 (Klefbeck) ; Folkarna, Utsund! $2: 
17. v. 1939 (T. Tjed.) ; Ludvika, Brunnsvik! d $2: 25. v. 
-28. viii. (=F) ; Ludvika, Stallviksberg! d : 16. vii. 
1926 (KHF) ; Jmt!  $2, (Schonherr) ; Nb! $2, (Rohem). 

N o r W a y .  0. 1. Hvaler: Isle of Kirkeoya, v:  v. 1926 
(T. Miinst.) ; Kirkesya, forest, 9 :  28. v. 1928 (LRN);  
A K: 13. Aker: Skar, Maridalen, 9:  6. v. 1928 ( 0 .  S.) ; 
12. Bcerum: Snarcaya, E: 13. v. 1928 (LRN) ; H E  S :  

13. Stange: Ottestad, L :  24. vi. 1929 (SS); H E n :  
20. Trysil: Varbholla, V :  19. vi. 1935 (LRN) ; 0 n:  26. 
Lesja: E: 30. vii. 1936 (LRN);  T R i: 28. 0verbygd: 
Divielv, 0vre  Mglselv, E :  viii. 1914 (B. Poppius) ; 
29. Balsfjord: Fjel~dfrcaskvann, 0 :  23. vii. 1926 (S-R) ; 
T R Y :  14. Tromsoysund Ramfjord, V: 22. v. 1926 
(S-R) ; 15. Tromso, 9: 4. vii. 1922 (S-R) F 0 :  23. Ssr- 
Varnnger: Kirkenes, 0 :  20. viii. 1935 (A. Wessel). 

F i n l a n d. A b ( V ) :  Karislojo! 9, (J. Sahlb. Hellkn) ; 
Kuusto! E. ( L ~ n ~ d s t r . ) ;  Karuna, E:  27. iv.-20. v. 
(Eundstr.) ; N ( U ) :  Kottby. $2: 22. v. 1935 (Sltorg) ; 
Helsingfors! d E, (Eunldstr. Tiensuu) ; Helsinge! P 
(Hellkn), Tvarminne! 9 (R. Frey) ; Tvaminne, Spi- 
karna! d. (R. Frey) . Ka(EK):  Jaaski, Valle! 9 (Coll. 
Ehrenb.); KZ(LK): Soanlahti! $2 (Coll. Ehrenb.). 
Om(PK):  Nykarleby! 0 :  6. v. 1939 (Storg). Ks(Ks):  
Kuusamo! P (J. Sahlb.). L. kern. (Keml):  Sodankyla! 
$2: 16. vi. 1938 (Kanervo). Le(En1): Kilpisjarvi! v, 
(R. Frey) . Lps(Ps1) : Petsamo ; 9, (Hellbn) . 

Distribution outside Denmark and Fennoscandia. 
According to Marshal1 (1938, p. 219) Theob. alascaensis has been 

found in E n g l a n  d in the northern counties: Cumberland, West- 
morland, Yorks, and in S c o t l a n d in: Dunbartonshire, Morayshire, 
Midlothian and Wigtownshire. As to the distribution in G e r m a n y ,  
Martini (1931, p. 204) remarks: '.Hamburg gehort zu den westlichsten 
Platzen der Art - - - sie ist bekannt aus - - - Ostdeutschland 
(z. B. Wusserow b. Stettin), von Hamburg, ja aus der Liineburger 
Heide". Peus (1929, b. p. 2) quotes the following localities: "Darss 
(Vorpommern), 17. vii. 1928; Svinemunde (Useedom), 22. viii. 1928; 
Forst Grumsin (b/Angermunde), 17. v. 1928; Plagefenn b/Chorin 
(Mark), 4. ix. 1927; Unterspreewald b/Schlepzig 22. vi. 1928; Ober- 
spreewald (Forsthaus Eiche), 20. vi. 1928". Further the species has 
been found in Oberschlesien (Astron: Bauer), L o W e r A U S t r i a 
(Edw. 1921, p. 288) and also in P o l a n d  (Tarwid 1938). As to the 
distribution in U R S S Stackelberg records: "Archangel (Edw. 
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Frey) ; Bolschesemelnaja Tundra (Kerzelli!) ; Distr. of Leningrad 
(Stackelberg, Montschadskiji) and Moskva distr. (Nikolskiji!); from 
the median Ural (Kolozov, Jacobson!); Siberia: Lake Schiro close to 
Minueinsk (Vagner!); Padun a t  Tunguska (Tschekanovskiji!) ; Irkudsk 
(Edw.); valley of river Tschelmin, S-e. pant of Jakutsk distr. (Popov!); 
Kamtchatka (Klotschevskoe, so~pka Schiveljotsch (Derjavin, Proto- 
popov, Schmidt!)." OS Further records are: Kaukasus: Kryschina (Mess 
1929). According to Natvig (1933, p. 7) the species has been found 
in "Maudhavn", in the most northern part of the Taimyr peninsula in 
July-Aug. 1919 (H. U. Sverdrup). As to the distribution of Theob. 
alascaensis in the A m e  r i  c a n c o n t i n e n t ,  Dyar (1928, p. 250) 
records: "Alaska, Yukon Valley, Rocky Mountains in British Columbia. 
Montana, Wyoming and Colorado. The species frequents the far  north 
and high altitude, but has not been found in the Californian mountains." 

Biology. 

As pointed out by Marshal1 (1938, p. 219) the knowledge 
of the ecology, of Theob. alascaensis is very scanty. Some 
information concerning the time of occurrence in Fenno- 
scandia we may however gain from the dates, found on the 
labels on the specimens. Thus f e m a l e adults have been 
found, in S W e d e n: 1 specimen a t  the break of February, 
but most specimens have been collected, either in April-May 
or in July-September. In the southern part of N o r W a y 
females have been fo~und in May, in Trysil: medio June and 
in northern Norway in June-August. However one specimen 
from Ramfjo,rd (TRY 14) bears the date 22. v. on the label. 
In the southern part of Finland females occur in April-May 
and in the northern regions medio June. Only few m a l e S 

are a t  hand; two specimens from the median part of Sweden 
(Dalarna) : ultimo May, and one male: medio August. In my 
opinion these dates indicate the occurrence of one generation 
only in Fennoscandia. The hibernating generation appears 
in spring; in the southern regions of Fennoscandia in April, 
in the more northern parts later on. The males (the new 
generation ?) appear in July. Some of the finds indicate that 
the species may hibernate in the adult stage. 

Only two Norwegian larvae have been found, one of which 
(4th instar) in a pond near the highway in Lesja (On 36) a t  
30. vii. 1937, associated with larvae of Anopheles maculi- 
pennis. The pH value in this pond was 6.8, and the pond itself 
was of a type which usually dried up in late summer. Con- 
cerning the second larva, collected in Ottestad, Stange (HEs 
13) a t  24. vi. 1929, no particulars are known. In Norway Th. 
alascaensis has been found from the coastal region and up 
-p-- 

'' Translated from the Russian text! 

10 - Sorsk Erltomol. Tirlsdkr. Suppl. I. 
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to  630 m above sea-level. Hitherto no finds are known 
from Western Norway or the very southern parts of the  
country. No observations have been malde as to  the blood- 
sucking habits of this species in Fennoscandia. 

According to Marshal1 (1938, p. 219) no breeding places of Theob. 
alascaensis have been located in the British Islands. Peus (1929, 
p. 2-3) has published some researches on the biology of this species 
in G e r m a n  y, and he i. a. says: - - - '.Ich vermute eine imaginale 
Uberwinterung, etwa in hohlen Baumen U. dgl., die freilich noch nach- 
zuweiI3en ist - - - Da samtliche Tiere beim Anflug zum Stechen 
zu allen Tageszeiten erbeutet wurden, muss die Art als ausserordentlich 
stechlustig dem Menschen gegeniiber gelten. - - - In  okologischer 
Hinsicht stimmen alle Funde in ihrem Charakter als Erlenbruchwald 
iiberein, der teilweise als Endentwicklung einer Flachmoorbildung anzu- 
sehen ist." 

Concerning U S S R Stackelberg (1937, p. 100) records: "The 
larvae are chiefly living in  small open pools, occasionally associated 
with larvae of Aedes excruczans and A.  flavescens Muell. The species 
hibernates in the adult stage; the mosquitoes appear in spring, com- 
monly a t  an earlier date than other hibernating species. In general 
it  did not prevail in the wood - and taiga zone, but in places it is 
very common in the tundra." 

Dyar (1919 a ,  p. 33) records C a n  a d i a n finds (Rocky Mountains) 
in July and August, and he further remarks: "The larvae were found 
in a grassy pool by the railroad separated by a few feet from the 
Echo River, the pool havin~g evidently been filled by flood water." 
He also found Th.  alascaensis in British Columbia, in April-July, 
(D j a r  1920 a, p. 20) and he says: "Not uncommon in the Yukon Valley. 
The species is addicted to grassy pools, such as  occur along river-beds, 
not in forest. It is absent from the forested Canadian region, but 
follows the mountains from the Yukon southwards into the Canadian 
plains." According to Dyar (1923 a, p. 40) the species has been found 
up to 7788 feet above sea level, a t  Yellowstone Lake, Wyoming. 

As to the bloodsucking habits of Th.  alascaensis little is known. 
Martini (1924 a, p. 437) records that the species was very annoying on 
the 20th of March, a t  Escheburg in the vicinity of Hamburg and that 
even in bright sunshine a t  2 p. m. According to Hadwen and Palmer 
(1922, p. 67) this species is one of the great snow-mosquitoes which 
in early spring annoy man and reindeer. 

Theobaldia (Theobaldia) annulafa (Schrank). 

Culex annulatus Schrank. (Beitr. 2. Naturg., p. 97) . . . . . . . .  1776 
? Culex ,t'ariegatus Schrank. (Enum. Ins. Austr., p. 482) . . . .  1781 
? Culex nicaensis Leach. (Zool. Journ., 2, p. 292) . . . . . . . . . . . .  1825 
Culex affinis Stephens. (2001. Journ., 4 )  . . . . . . . . . . . . . . . . . . . .  1825 

Description. 

F e m a l e. H e a d. Vertex ("occiput") in the middle with 
whitish, rather broad, narrow curved scales; next to the 
middle line, on either side, with a small dark spot; on the 
sides of vertex with broader, yellowish-white scales, inter- 



Danish and Fennoscandian Mosquitoes 147 

Fig. 33. The two distal segments of female palpi of Theobaldia 
annulata Schrank. (Aut. del.). 

mingled with black upright scales. Temporae with broad 
yellowish-white scales. Eyes bordered with whitish scales 
and stout, black bristles with blrown-golden reflections a t  
apex. C l y p e U S dark brown or blackish brown. P r o - 
b o S c i S blackish-brown and yellow sprinkled, apically 
darker. Labellae blackish brown. A n  t e n n a e. Tori 
blackish brown with whitish scales. Flagellurn blackish 
brown coated with minute brown hairs and a t  the base of 
the segments bigger black hairs. On inner side of the first  
segment of flagellum a few white scales. P a l p i (fig. 31 c) 
blackish, sprinkled with whitish scales, especially abundant 
a t  apex of palpi and a t  the second segment. At  the joint of 
the second and third segment they form a conspicuous white 
spot. Segment 3 broad, 1/,-1/,, longer than segment 1 and 
2 together. Ultimate segment constricted in the middle 
(fig. 33). T h o r a X: Anterior pronotal lobes brown o r  
dark brown, with dirty-white scales and light bristles. 
Posterior pronotum brown or dark brown with yellowish- 
white narrow ourved scales. Scutum blackish brown with 
black bristles and pale golden hair-like scales gradually more 
and more whitish nearer to the lateral border and on the 
antescutellar space. A distinct design on mesonotum is rare 
but in good specimens two longitudinal light stripes are  
noticeable in the anterior part of mesonotum, bordered by 
a lateral golden spot on each side (fig. 29 b). Otherwise 
dark and lighter longitudinal stripes alternate. S c U t e l - 
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l U m with whitish scaling and some black and more golden 
reflecting bristles. P o S t n o t U m brown or dark brown. 
W i n g. Stem of the fork r2+3 and m l + ~  as in alnscaetzsis 
Scaling blackish, but a t  costa, subcosta and radius obviously 
sprinkled with yellowish-white scales. Clusters of scales a t  
the base of the forks, in the region of the cross-veins and a t  
the base of the radial sector. In the middle of the analis the 
scales a r e  somewhat dilated. H a l t e r e S with yellowish- 
grey stem and nearly black globule clothed with scattered 
light scales. L e g S. Dorsal side of femur blackish brown. 
more o r  less whitish sprinkled. Subapically with a white ring. 
Under-side generally yellowish-white, towards apex darker, 
but the colouri~ng may be more or less varying. In some speci- 
mens the entire under-side thus may be quite whitish and the 
white, subapical ring is distinct on the dorsal side only. 
Knee spot conspicuously white. Tibiae blackish brown, more 
or less wlhitish sprinkled, towards apex entirely dark and 
with white scales a t  apex. A b d o m e n. Tergites blackish 
brown, second tergite with a whitish median stripe. Seg- 
ments with pale basal bands, which are yellowish-white in 
the middle, running into pure white colour a t  the somewhat 
widened lateral spots. Small, indistinct, apical white spots 
a t  the sixth and seventh segment. On the eight segment the 
light scaling predominates on the dorsal side. Length of 
wing: 6.5 mm. 

M a l e. H e a d. Scaling as in the female, but the upright 
forked scales are not so predominating. Bristles golden 
brown. P r o b o S c is apically somewhat swollen, yellowish 
brown, more or less dark sprinkled. A n t e  n n a e. Tori 
yellowish brown. Flagellum white and blackish brown ringed 
with greyish-brown hair-tufts with yellowish reflections. 
P a l p i. The ultimate segment as  long as  the penultimate 
or even exceeding it a little. Scaling blackish-brown with 
yellowish-white rings a t  the base of the two last segments, 
a t  the base and apex of segment 2 and 3 and a t  the apex of 
the first  segment. Further, scattered, more or less distinct 
light scales in the middle of the three last segments. Colour 
of t h o r a X in general as  in the female. In some specimens, 
however, the colouring is running more or less in whitish, 
and the golden spots may be indistinct. A b d o m e n. The 
segmental light bands broader than in the female. Claw 
formula: 2 , l ;  2 , l ;  0,O. Length of wing: 6-6.5 mm. 

According to Martini (1931, p. 206) the species is variable, 
especially as to the light scaling. In specimens from Ana- 
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a.. 

b. 1 1  4 c. 

I 

Fig. 34. Theobaldia lTh.eobaZdia) annuZata Schrank. 
a, Terininalia (total view); b, Phallosome and paraprocts; c, Tip 

of dististyle with claw. (Aut. dell.) 

tolia he found very few light scales a t  the costa and a t  
the legs. 

T e r m i n a l i a (fig. 34). Basal lobe of the basistyle with 
2 stout apical spines. Paraprocts strongly sclerotised, 
apically with spines (up to 7 spines). Lobe of the eighth 
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Fig. 35. Larva of Theobaldia (Theobaldia) annulata Schrank, 
in 4th instar. 

a, Terminalia segments of larva; b, teeth and hair of pecten; c, comb- 
scales; d, head of larva; e, antenna; f ,  mentum. (Aut. del.) 

tergite in general devoid of spines. Sclerites of the phallo- 
some separated, strongly sclerotised and hooked apically. 

A character, hitherto most probably overlooked, is the 
shape of the claw on the dististyle. Inspecting my slide 
preparations I recognised that  in all annulata a t  hand the 
claw is distinctly incised apically (fig. 34). This character 
is also found in subochrea, whereas the remaining species of 
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Theobaldia have no incision in the claw. According to Mar- 
shall (1938, p. 210) the distinction between the terminalia of 
Th. annulata and subochrea may be difficult. On the 
basal lobe of annulata 2 or rarely 3 spines are stouter than 
the rest, whereas the number of these spines may be 3-5 in 
subochrea. In general the tip of the eight tergite is devoid 
of spines in annulata and with a few spines in subochrea, 
but the converse may also be found. Marshal1 concludes: 
"It follows therefore, that w'hen the number oh canspicuous 
spines on the basal lobe happens to be 3, the chances are 
that the species is T.  annulata if the 8th tergite is devoid of 
spines, and T .  subochrea if it is not; definite diagnosis can- 
not be made." Peus (1929, p. 123) depicts two specimens of 
annulata with spines on the tip of the eighth tergite, m e  with 
1 spine and the other with 4 spines. 

L a r v a (fig. 35). Head \broader than it is long. Anten- 
nae short and straight, slightly curved outside the antenna1 
tuft. Antenna1 shaft with spines in the basal part. Antenna1 
tuft of moderate length and with 12 hairs, inserted just 
beyond the middle oh the shaft. Sensory appendages. and 
bristles in 2 groups, 2 appendages apically and 2 long bristles 
slightly below the apex. Inner frontal hairs with 4-7 
branches, middle frontal hairs with 1-3 branches. The 
post-clypeal hairs and the inner frontal hairs are about the 
same distance apart. The eighth abdlominal segment with 
about 52 blunt-ended, feathered scales. Siphlonal index about 
3.2. Pecten (spines and hairs), about 95 the length of the 
siphon. Prearatal tufts: 2-3, one or two of which  perforate 
the saddle, which is ventrally only half as long as it is dor- 
sally. Anal gills about 1-1 W the length of the saddle. 
Concerning variability in chaetotaxis, see table below. 

T a b l e  5. 

Larval chaetotaxis of Theobaldia (fheobaldia) 
annulata Schrank. 

Number of branches in 1 Number of 1 Siphonal 
Frontal hairs Comb. ( Pecten index 

out I mid I inner 1 scales I teeth hairs 1 
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T a b l e  6. 

Thoracic hair formula. 

Hair no 

Geographical distribution. 

D e n m a r k : 1. Jylland: Tipperne! d : 17. viii. 1946, Q: 
20. ix. 1946 (Sag. A.) ; Svostrup! Q: 22. ix. 1931 (P. N.), 
Silkeborg! d : 16. viii.-14. ix. 1930 (P. N.), Silkeborg!, 
in house, Q: 2. viii. 1931 (Hagb. Hansen), Ry st.! $2: 7. X. 

1917 (P. N.), Fredericia! 9: 26. viii. 1928 (P. N.). 
2. Sjellund: Environs of Kclbenhavn! d Q (Stag.) ,  
Ordrup a t  Kabenham! 13. xi. 1938 (H. Anth.), Tjustrup 
lake a t  Sora (W-L), Hillerad (W-L), Nastved! Q: 23. 
viii. 1930 (P. N.). Lollancl: Maribo! d Q: 30. X. 1917 
(H. P. S.), Q: 3. viii. 1931 (P. N.), 28. xi. 1934 (H. P. S.). 

S W e d e n : S k :  Lund! y:  24. v. 1932, in house (B. Tjed.), 
Lund! (Zett.) ; RBB! d : 30. vii. 1922 (0. Ringdahl), 
9. ix. 1916 (0. R.) ; $2: 14. viii. 1918 (0. R.) ; Skanor! d : 
17. viii. 1915 (0. R.) ; Bl: "Blek!". Q, (Zett.), Torhamn, 
Mochleryd! Q: 23. iii. 1934 (A. Lewia). Upl: Stock- 
holm! ? (Tullgr.) ; Ent. Anst. Experimentalfalt! ?; 30. 
iv.-10. xi;  Danderyd, Klingsta! $2: 14. viii. 1935 ( K m )  ; 
Dlr: Falun. Kv. Tradgarden! Q: 23. ix. 1937 (B. Tjed.). 

N o r w a y : 0: 1. Hvaler: Kirkeaya, 9: 13.-15. iv. 1938 
(LRN). A K : 14. Oslo: Bot. garden, in house. Q d  : 25. i. 
1938 (Aasheim); Bot. garden d :  X. 1845 (Siebke); 
13. Aker: Bygda, Q: 31. xi. 1928 (Miinst.) ; R y : 20. 
Eletland: Stavanger, d Q: 8. ix. 1931 (0. M.) : Mosvann, 
0: 6. ix. 1931 (0. M.) ; Lassa, 9. 2. ix. 1931 (OM) ; Het- 
land, L :  5. vi. 1931 (LRN) ; Stokka-Tjensvold, L :  29. 
viii. 1931 (OM); Bjclrnevann, L :  15. vii. 1929 (LRN);  
H E n : 20. Trysil: Vestby, Q: 15. vi. 1934 (LRN);  26. 
Alvdul, L:  21. viii. 1931 (LRN). 

F i n l a n d : Theob. annulata Schrank has hitherto not been 
found in Finland. 
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Distribution outside Denmark and Fennoscandia. 

Edwards (1931, p. 209) remarks on the general distribution of this 
species: "Throughout Europe, but probably commoner in the north 
than in the south where i t  seems to be largely replaced by T. longi- 
areolata." As to the B r i t i S h I S l e S Marshal1 (1938, p. 213) records: 
"T. annulata is  so common in Britain that  a list of its locality records 
would be of no scientific interest." According to SCguy (1925, p. 93) 
i t  is: "TrBs commun dans toute la F r a n  c e, pendant toute 11ann6e." 
Brolemann (1919) records i t  from Basses-PyrenCes in le Hameau, 6. vii. 
and from Haut de BillBre, ix. The species is reported by Braga (1931, 
p. 50) from different localities in P o r t U g a l, and even in the 
C a n a r i e s (Las Palmas) i t  is found (Chl.istophers 1929; Stor% 1937, 
p. 19). In  G e r m a n  y i t  is recorded from Strassbourg by Eckstein 
(1919, p. 342), and Peus (1929 b, p. 3) remarks: "Es ist zwecklois alle 
Funde die mir aus den Provinzen Ostpreussen, Pommern, Brandenburg, 
Schlesien, Westfalen und Hessen verliegen, aufzuzahlen, - - -." 
Further eastwards i t  is found in L d t h U a n i a in the primeval forest 
in Bialowies (Sack 1925, p. 263) and in P o l a n d (Tarwid 1934, 1938). 
It is also recorded from S W i t z e r  l a n  d: Bern (Eangerter 1926); 
Orbeebene, Kanton Waadt (Galli-Vall. U. Roch. d. J. 1908) ; environs 
of Lausanne (Galli-Vall. 19171, from A U s t r d a (Schiner 1864), 
H u n g a r y : Balaton (Mihhlyi 1941) and R o m a n  i a (Martini 1928 c, 
p. 22). As to the distribution in U S S R Stackelberg reports: "Lenin- 
grad distr.: Environs of Leningrad (Fedorov!); Ural (Eversman t. 
Edwards; probably from village Spaskoe; former gouv. Orenburg); 
Ukraina: Ukrainskoe polesje (Rybinskiji), Environs of Dnepropetrovsk 
(Gunzevitsch!) ; southern coast of Crimea (Velitschkewitsch!) ; northern 
Kaukasus: Environs of Krasnodarsk: Malaria-istation! Essentuki, 
Pjatigorsk (Mess!) ; Dagesbn: Petrovsk (Rjabov!) and Transkaukasia, 
where i t  is rather dispersed, chiefly in the mountmn regions (Sajizev 
1935)."6J Concerning the southeastern distribution Edwards (1921, 
p. 289) remarks: "extending into P a l e s t i n e (Jerusalem, Dr. Gold- 
berg) and N o r t h A f r i c a (Biiskra, Algeria, Eversmann; etc.). Has  
not yet been found further east, but i t  is represented in the United 
States by an  allied species." 

Biology. 

Larvae of Th. annulata has  been found in N o r  W a y  
from the beginning of June to ultimo August, and only larvae 
in the last stage have been collected. The breeding places 
were: marsh pools, and old water-filled cellar-ditch and an 
open pond in a meadow. Larvae of Th. annulata have been 
found associated wiltih larvae of Th. subochrea, Th. morsitans 
and Culex pipiens. Most adults have been found from April 
to September. The dates of the finds (indicate that  Th. 
annulatn has two generations in the very southwestern parts 
of Norway, but from Trysil (HEn. 20) and northwards the 
species most probably has only one generation in the year. 
According to Wesenberg-Lund (1920-1, p. 118) Thecrbald 

Tra~s l a t ed  from the Russian text. 
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records that males as  well a s  females of this species hiber- 
nate, but W-L remarks that he has investigated many 
hibernating places of annulata, but he has not found a singie 
male, either in winter or in spring. It is therefore of special 
interest to note the find of adults in a house in the botanical 
garden in Oslo on the 25th January 1938. The gardener, 
who brought bhe mosquitoes assured that they had been 
very annoying to the people in the house. The material 
consisted of 7 males and 4 females. To be sure, Martini 
(1931, p. 208) records finds of larvae in Germany as  late 
a s  January, but in the environs of Oslo larvae [of Th. 
annulata did not occur in that season. I therefore consider 
the adults mentioned, males and females, as hibernating 
specimens. The females abtack man as  well as large animals, 
and I have caught blood-filled specimens in horse and cow- 
stables on several occasions. 

In D e n m a r k Wksenberg-Lund (1920-1, p. 117) found 
the larvae in cement-reservoirs in dairy-farms and in cow- 
houses in farm yards; further in ditches mostly f$illed with 
urine near gates 'sheltered by old oaks below which the cattle 
regularly sought shade against the burning sun, also in a 
little pond covered with Lernna but with very decaying mud 
a t  the bottam. He further remarks: "Hitherto we have 
taken i t  for granted that the  mosquito only hibernates in 
houses, cellars and sheds; but this is undoubtedly not cor- 
rect. In 1916 on one of the last days in April, I was 
examining an <old hollow beech and to my astonishment 
saw that  many T. annulata were sitting in the bright sun- 
shine on the wind-sheltered part of the trunk. I prodded the 
hollow part of the trunk with a walking stick and the 
mosquitoes rushed out of the trunk like smoke; all were 
females, which undoubtedly had their winter-quarters there. 
When I passed the same old beech late in October 1919, I 
again saw many imagines of the same species but now males 
as  well as  females, sitting and flying round the entrance to 
the hollow part of the trunk; no doubt they were seeking 
their winter quarters there." Wesenberg-Lund concludes: 
"The hibernating generation appears in Septem~hr-October, 
hibernates in our houses, anld lays its eggs indoors in stables 
etc.; from these eggs appear the summer generation, which 
disappears from our dwellings and lays its eggs mainly in 
natural ponds; most probably this generation has several 
broods, the egg-rafts being not all laid simultaneously, the 
males die off after the mating process but the females from 
these broods return to our cellars and hibernate there." 
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In Britain the larvae have been found in natural as well as  in arti- 
ficial collections of water and, amnding to Marshal1 (1938, p. 212) no 
particular type of natural breeding place appears to be specially 
selected. He adds, however: "It is probable that water contaminated 
by nitrogenous matter provides an additional attraction, since tanks 
containing manure-water employed for gardening purposes are often 
found to be infested, sometimes to an almost incredible extent, with 
larvae of this species. T. annulata breeds both in non-salt and 
brackish water - the greatest salinity so f a r  recorded for this species 
being 35.0 (sea water loo)." 

In N o r t h - G e r m a n  y the larvae are hardly found previous to 
the middle of May, mostly later; in A n a t o  l i a they already occur 
in March (Martini 1931, p. 208), Stackelberg records (1937, p. 102-3) 
that the speoies hibernates in the larval stage a t  the south coast of 
Crimea, Marshal1 (1938, p. 213) a s  well as Martini (1931, p. 208) 
emphasise that the bites of Th. a n ~ ~ u l a t a  sometimes may be excep- 
tionally severe. 

Theobaldia (Theobaldia) subochrea ~ d w .  
? Culex penetrans Rob. Desvoid. (Mem. Soc. Hist. Nat. Paris S, 

p. 407) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1828 
Theob. .annulata var. subochrea Edw. (Wesenberg-Lund. Kgl. 

. . . . . . . .  D. Vid. Selsk. Skr. Nat. Mabh. Afd. ( g ) ,  7, p. 1) 1920121 
. . . . . . . . . . . . . .  Theob. subochrea Edw. (Ent. Tidskr., 42, p. 50 1921 

var. ferruginata Martini (Zeitschr. angew. Ent. 10, p. 438) . . 1924 

Synonymical and systematical remarks. 

Acco~ding to Edwards (1921, p. 289) and Peus (1930 a, 
p. 52) the description of Robineau-Desvoidy of C. penetrans 
in several respects agree with Th. szcbochrea, but the type 
specimen has been lost. In the paper of Wesenberg-Lund 
on the Danish mosqui,tes, Th. subochrea is published as 
a variety of annulata, but Edwards (1921, p. 289), in his 
review of the palaeal-ctic mosquitoes, records it as  an in- 
dependent species. This last (opinion is strongly emphasised 
,by Peus (1930, a., p. 58) who says: "Im Hinblick auf die 
erorterten m o r p h o l o g i S c hen Unterschiede in allen 
Entwicklungsstdien leuchtet es ein, dass Theob. subochrea 
eine selbstandige, zu annulata in keinerlei Beziehung ste- 
hende Art ist. Da zeigen auch die g e o g r a p h i S c h e n 
Befunde: Die Areale beider Arten uberschneiden sich durch 
den grossten Teil von Europa hindurch." Martini (1931, 
p. 213), per contra, has some doubt: "Ich behandle die Art 
hier als selbstandig, um mich an Edwards anzuschliessen, 
sowohl ich es nicht fur  ausgeschlossen halte, dass wir es 
nur mit einer geographischen Rasse von annulata Schrank 
zu tun haben." Stackelberg (1937, p. 103) is of the same 
view and says: "Most authors, and especially Peus (1930), 
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consider this form a s  an independent species. The large 
material inspected, especially from the Central Asia and also 
the investigations of Montschadskij on the larvae, permit 
us decidedly t o  consider the form solely a s  an ecological race 
of the  common and widely dispersed Th. annulata." 

Peus (1930 a, pp. 57-8) investigated the form ferruginata 
Martini, and he states that  i t  conforms with subochrea in 
all essential characters. His material comprised 39 speci- 
mens, 11 of which had indications of light red stripes on 
thorax. 

Description. 

F e m a l e. H e a d. Front of head with blackish-brown, 
apically golden bristles forming a tuft  between the eyes. 
Vertex ("occiput") black, a nude median stripe enclosed by 
broad, white, narrow curved scales, which are scattered a t  
the sides so that  the black integument shows in between. 
The sides of vertex and the nape with blackish-brown up- 
right forked scales and scattered bristles. Temporae with 
broad flat white scales. Eyes bordered with white scales. 
C l y p e U S dark brown. P r o b o S c i S on dorsal side dark 
brown and whitish sprinkled, on the under side dark brown 
a t  the base and apex, otherwise the yellowish-white scaling 
predominating. An t e n n a e. Tori yellowish-brown on the  
outer side, ashy grey on inner side with a spot of whitish 
scales. Flagellum dark brown coated with minute whitish 
hairs and a t  the base of the segments bigger dark brown 
hairs with lighter reflections. P a l p i dark brown sprinkled 
with white scales, which are  numerous a t  the base of the 
first and second segment and a t  the apex of the ultimate 
segment. T h o r a X. Anterior pronotal lobes leather-brown 
with dirty yellowish-white broad, narrow curved scales, 
golden hairs and dark-brown bristles, apically with brown- 
golden reflections. Posterior pronotum leather-brown with 
yellowish narrow curved scales running into whitish ones 
a t  the posterior border. Mesonotum dark cinnamon-coloured, 
in the anterior third with a dark median stripe and a lateral 
dark line on each side. Scales hair-like, curved and with 
golden reflections, laterally and a t  the antescutellar space 
broader and more yellowish-white. In the anterior part  of 
mesoscuturn two lateral spots of golden scales (on each 
side), from which indisti~ict lines extend towards the  scutel- 

Translated from the Rusmsian text. 
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Fig. 36. Theobaldia (Theobaldia) subochrea Edw. 
a, Termina'lia (total view);  b, lobes of the 9th tergite and tip of the 

8th tergite; c, tip of dististyle with claw. (Aut. del.) 
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lum. Scutellum of the same ground-colour as scutum and 
with golden scales and bristles. P o S t n o t U m dull cinna- 
mon-brown. P l e U r a e brownish, with a more ashy grey 
tinge, with yellowish-white scales and bristles and with pale 
golden bristles in front of anterior spiracle. W i n g. Scaling 
on costa, subcosta, radius and cubitus dark brown and white 
sprinkled. Cross-vein m-cu, lies, in the Norwegian speci- 
mens, b e y o n d cross-vein r-m, as previously quoted by 
Marshal1 (1928, p. 213) for English specimens. As far  as  
I can see the character is more distinct in the females than 
in the males. L e g S. Femurae almost entirely yellowish- 
white coloured with scattered dark-brown scales a t  the 
dorsal side only. The pale sub-apical ring can hardly be 
seen. Tibiae similarly light scaled, sprinkled with few dark 
scales. The first tarsal segment yellowish, the segments 
2,3 and 4 dark with broad basal yellowish-white rings, the 
fifth tarsal segment dark. The contrasts, however, are not 
so conspicuous as  in annulata. A b d o m e n. Dark parts of 
the tergites more brownish than in alznulata; the second 
tergite with a whitish median stripe. Basal bands ochreous, 
running into whitish lateral spots. The dark parts of tergites 
sprinkled with ochreous scales. Venter yellowish-white 
scaled. Length of wing about: 6 mm. 

M a l e. Proboscis ochreous, labellae blackish-brown. Palpi 
with ultimate segment distinctly longer than the penul- 
timate. In annulata it is only slightly longer. The dark 
parts brownish and conspicuously sprinkled with yellowish- 
white scales. The light scaling predominates particularly 
a t  the last two segments. Wing spots indistinct. 

T e r m i n a l i a (fig. 36). As pointed out by Mars1hall 
(1938, p. 214) the characters are variable and can not be 
used with certainly in all cases. Peus (1929, p. 123) depicts 
two variants, one with 4 spines on the tip of the eighth ter- 
gite, the other specimen with 10, more or less stout spines. 
The same author (1930, p. 55) also indicates a difference, 
between annulata and subochrea in the number of hairs a t  
the lobes of the 9th tergite. In subochrea he found 20-24 
hairs a t  the lobe but mostly 8-10 hairs in annulata; in one 
specimen the lobe had 12 hairs. In the single Norwegian 
male specimen of subochrea, I found 15 hairs a t  the lobe, 
which indicates that this character may be of little use for 
differential purpose. As pointed out above, subochrea has 
the incised claw of the dististyle in common with annulata. 

L a r v a (fig. 37). Peus (1930, pp. 55--56) emphasises 
that the post-clypeal hairs and the inner frontal hairs are 
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Fig. 37. Head of 4th instar larvae, showing relative position of frontal 
hairs in Theobaldia a?znulata (a)  and Th. s~~bochrea  (b).  (Aut. del.). 

about the same distance apart in annulata, but in subochrecc 
the inner frontal hairs are closer together than tlhe other 
pair. However, Marshal1 (1938, pp. 215-16) has investig- 
ated this and other larval characters on a larger material, 
and he points out that the criterions mentioned overlap to 
some extent and are useless for diagnostic purpose in many 
cases. 

Geographical distribution. 

ID le a m a r k : 2. SMZland: Amager (W-L) ; environs of 
Kabenham! d, (coll. Staeg.) ; Nzstved! Q: 20. vii. 1918 
(P. N.). 

S W e d e n : Th. subochrea has hitherto not been found 
in Sweden. (N!) 

N o r W a y  : H E n:  26. Alvdal: L: 21. viii. 1931 (d Q)  
(LRN) . 

F i n l a n d : A b(V):  Karuna! Q: 17. iv. 1934 (StorH) ; 
N (U) : Tvarminne! Q : 19. v. 1935 (StorH) . 

Distribution outside Denmark and Fennoscandia. 

According to Marshal1 (1938, p. 217) the species has been found 
in B r i t a i n in the counties: Dorset, Hants, Herts, Kent, London, 
Sussex and Yorks. In F r a n  c e i t  is reported from Troyes (Surcouf) 
(SCguy 1923, p. 95) and from Meuse: Revigny (E. Cordier) (SCguy 
1925. p. 80). In G e r m a n  y i t  is hitherto recorded from Wohldorf 
a t  Hamburg. June 1914 (Martini 1924) and from Wisselsheim at Bad 
Nauheim in Hessen, 25. vi. 1928 (Peus 1930 c, p. 668). From U S S R 
Stackelberg records: "Several finds from Central-Asia: Tschimgana 
(Lisova). Environs of Old-Buchara, where i t  is very common (Mont- 
schadskiji. ), from several localities in Fergana (Simanin.) , further 
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from Taschkent (Lisova.) and other places." " As to its south- 
eastern distribution the following details have been published: 
B e y r u t (Gadeau de Kerville) (SBguy 1923) ; P e r s i a (Ghilan, 950 m. 
Calhors; J .  de Morgan), P a l e s t i n e (Jerusalem Dr. Goldberg), 
M a c e d o n i a (Hadjl Geul: Capt. J. Waterston), "in Mesopotamia 
this was the only form found, in other countries Th. anni~lata was found 
in the same localities" (Edward~s 1921, p. 289). Stackelberg (1937, 
p. 103) remarks: ..In C e n t r a l A s i a this form occurs in the same 
degrees of latitude as the chief form but not under the same conditions; 
in Mesopotamia in Central Asia the species is represented of var. 
subochrea Edw. only and the chief form is not found, in contrast to 
Crimea and Caukasus where hitherto only the typical form has been 
found." " 

Biology. 

The single Norwegian find is from the interior of the 
country, from Alvdal (HEn 26), where two larvae were 
found in a water-filled ditch near the highway, associated 
with larvae of Th. annulata and Th. bergrothi. 

This find is in conformity with the results of English investigations. 
Thus Marshal1 (1938, p. 217) emphasises that  like Th. annulata, Th. sub-, 
ochrea breeds both in non-salt water and in water of varying degrees 
of salinity. He further says: "The remaining few British localities 
from which T. subochrea has been since recorded are, without exception 
coastal: a fact which possibly indicates the distribution of mosquito- 
collectors rather than that  of the speciw in question." 

Contrary to this view Stackelberg (1937, p. 103) records the species 
a s  typical halophilous. Further Peus (1930 a .  p. 58) has found subochrea 
in the Wetterniederung, in salt springs with a high salt- and ferru- 
ginous percentage, but he makes the following reservations: "Solange 
nicht weitere Beobachtungen vorliegen, ist es verfriiht diesem oko- 
logischen Befund allgemeinere Giiltigkeit zuzusprechen, doch deutet 
auch der Fund bei Kopenhagen ("brackish-water swamp" Edwards) 
und Queenborough ("brackish-water ditches" Edwards) auf eine Halo- 
philie hin." 

Theobaldia (Theobaldia) bergrofhi Edwards. 
Theobaldia bergrothi Edw. (Ent. Tidsskr. 42, p. 50) . . . . . . . . . . 1921 
Theob. glaphyroptera Schin. pp. (Edw.: Bull. Ent. Res. 12 ,  

p. 287) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1921 
Theob. borealis Sching. (Russ. Journ. Trop. Med. 5, p. 548) . . 1927 

Synonymical remarks. 

In his rev,iew of the Swedish mosquito~es, Edwards (1921, 
p. 50) established a new species of Theobaldia with plain 
dark tarsal segments under the name of bergrothi, however, 
in his review of the palaearctic mosquitoes he remarked a s  
to Th. glaphyroptera: "The Finnish and Swedish female 
specimens for  which I proposed the name bergrothi are al- 

" Translated from the Russian text. 
'" Translated from the Russian text. 
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most certainly only Th. ghphyropte~a." Since tha t  time the 
Scandinavian Theobaldia with plain dark tarsal segments 
have been recorded as  glaphyroptera, which has caused much 
confusio~l in the literature. In the year 1933 I investigated 
my Norwegian material of Theobaldia in the Tropical In- 
stitute in Hamburg, and the specimens with plain dark tarsal 
segments were all considered as  Theobaldia glaphyroptera. 
To be sure, slide mounts of the terminalia were prepared, 
but, owing to other work, I had no time for a closer examin- 
ation. As I, later on, took up again the investigation in 
Norway, the examination of the terminalia a t  once made it 
clear that  the species a t  hand was quite different from 
glaphyroptera Schiner. My species did not agree with the 
species depicted in Lindner (Martini: 1931), but after a 
closer examination of the descriptions I strongly suspected 
that  the mosquitoes belonged to  the species borealis Schinga- 
rew, in spite of the fact  that  the figure in Lindner, of the 
genital organs of borealis, was quite misleading. At that 
time I had not the original description of Th. borealis a t  
hand, and I therefore made a sketch of the terminalia of 
my species and sent i t  to prof. Stackelberg in Leningrad. 
He  confirmed my opinion a s  to the identity of the species, 
and he kindly handed me his fine work on the Russian 
mosquitoes, where I could convince myself of the fact that  
the Norwegian Theobaldia with dark tarsal segments, were 
all the same species a s  described by Schingarew. Previously 
prof. Peus in Berlin had sent me larvae as  well as male and 
female adults of Th. glaphyroptera, and through the courtesy 
of prof. Lundblad in Stockholm I received for inspection the 
females in the Naturhistoriska Riksmuseum, all determined 
and labelled bergrothi hy Edwards. The old specimens did 
well agree with the description of borealis Schingarew, al- 
though they were rather faded in the colouring and obviously 
f o r  this reason had been confused with glaphyroptera. More 
recently dr. Frey in Helsingfors handed me 4 females from 
the museum collection, including two of Edwards cotypes. 
The specimens were somewhat denuded, but a closer com- 
parison demonstrated the agreement with the other borealis. 
I have further inspected the following collections: F i n - 
l a n d : Zoological Museum, Abo; coll. Fil. Mag. Storb, Ny- 
karleby; S W e d e n : coll. Fil. Mag. K. H. Forslund, Experi- 
mentalfaltet; Statens Vaxtskyddsanstalt, Experimental- 
faltet ; coll. Bo Tjeder, Falun ; D e n m a r k : Zoological 
Museum, Kabenhavn, and I could convince myself of the fact 

11 - Xorsk Entomol. Tidsskr. Snppl. I. 
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that  Th. glaphyroptera is n o t represented in the Danish 
and Fennoscandian material. In the Norwegian material 
Th. bergrothi is even the the most common species of the 
genus. According to  this I find i t  correct to strike the 
species glaphyroptera from the list of the Fennoscandian 
mosquitoes. 

As to the  synonymical question, the first detailed descrip- 
tion has doubtless been published by Schingarew, but accord- 
ing to the rules of nomenclature, the name of bergrothi 
Edwards hag to be maintained. Th. bergrothi Edw. is 
the single northern species with plain dark tarsal segments, 
and therefore the diagnostical remark: "Tarsi entirely 
dark", used by Edwards in his key for the Swedish Thao- 
baldia, in my opinion, has to be approved as  an acceptable 
diagnosis. 

Description. 

F e m  a l e. Front of h e a d with dark-brown, apically 
golden, hairs forming a tuft between the eyes. Vertex 
("occiput") with golden narrow curved scales and upright 
forked scales, which are especially compact a t  the nape. 
Eyes bordered by whitish or yellowish-white scales. Tem- 
porae with broader yellowish-white scales. C l y p e u s dark 
brown. P r o b o S c i S blackish-brown or dark brown, apic- 
ally somewhat lighter. An t e n n a e. Tori dark-brown with 
some whitish scales a t  the inner side. F'lagellum blackish- 
brown, clothed with minute white hairs and bigger blackish- 
brown hairs a t  the base of the segments. P a l p i (fig. 31 b) 
blackish-brown sprinkled with light, whitish or golden 
scales. T h o r a X. Anterior pronotal lobes blackish-brown 
with golden, narrow curveld scales and brown bristles with 
golden reflections. Posterior pronotum blackish-brown with 
golden narrow curved scales. Integument of mesonoturr. 
brown or blackish-brown with a narrow, dark median stripe, 
and a somewhat broader, lateral one, on each side. Ground 
colour of scaling dark brown with golden reflections. Narrow 
lines of golden, narrow curved scales on the black median 
stripe, divides into a fork a t  the, antescutellar space, where 
the golden scales run into whitish ones. Lateral parts of 
mesoscutum with golden lines (fig. 29 a ) .  Lateral border 
of mesonotum and antescutellar space with many dark- 
brown, apically lighter bristles. Scutellum with whitish and 
yellowish-white scales and bright bristles. The lateral golden 
spots a t  the anterior part of mesoscutum are missing in this 
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species, but in typical specimens the colouring is more 
distinct than in other species of the genus Theobaldia. 
Stackelberg (1937, p. 104) remarks that the colouring of the 
thorax in the Russian borealis Sching. [=  bergrothi Edw.] 
is very variable. In the northern material some specimens 
have the golden scales a t  thorax replaced by whitish ones, 
or the whole colouring is diffuse and the mesonotum there- 
fore has a more brown-golden appearance. P o S t n o t U m 
blackish-brown. W i n g S with dark brown scales; wing 
spots not very distinct. The cross-vein r-m a little more 
distally placed than m-cu (fig. 30 a ) .  H a l t e r dirty-white 
with dark globule, which has few white scales. L e g S. 

Front- and dorsal side of f m u r a e  blackish-brown, hind- and 
ventral side yellowish-white, as  also is the basal part of 
femur. Front side of femurae sprinkled with dirty-white 
scales, which have a tendency to form a more or less con- 
spicuous longitudinal whitish line. In the hind-leg the 
femurae are dark scaled a t  the dorsal side only. Ground 
colour of tibiae blackish-brown with a longitudinal white 
line a t  front side. Femurae and tibiae with yellowish-white 
scales apically. Knee spot conspicuous. Tarsal segments 
plain blackish-brown. At the under side of the  first tarsal 
segment some lighter scales may be seen. A b d o m e n. 
blackish+brown with whitish or yellowish-white basal bands, 
bhe width of which decreases backwards. Venter white with 
some dark scales. Length of wing about: 6.5 mm. 

M a l e. Proboscis blackish-brown sprinkled with fine 
metallic scales. Antennae : Tori blackish-brown. Flagellurn 
dark and light ringed. Palpi exceed the proboscis about 
24 the  length of the swollen ultimate segment. Hair-tufts 
very long and dense a t  the ap~ical third of the long 
segment and a t  segment 4, colour ash-grey with lighter 
reflections. Scaling blackish-brown with metallic scaling 
a t  the apex of the long segment and a t  the two last seg- 
ments. Wing spots less distinct than in the female. First 
tarsal segment a t  the foreleg about longer than the re- 
maining four (fig. 38 a ) ,  Length of wing about: 6 mm. 
T e r m i n a l i a (fig. 39). Basistyle narrow, tapering. 

Basal lobe with two long curved spines. Dististyle long, 
somewhat swollen in the apical part. Claw not incised. 
Proctiger with stout, apically serrated paraprocts. Tip of 
the eight t e ~ g i t e  with 5-14 stout spines. Mean value of 19 
specimens: 8.9. Lobes of the ninth tergite wlith about 10 
long hairs. Sclerites of the phallosome divided, strongly 
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Fig. 38. Fore-tarsus of male Theobaldia ber{jrothi Edw. ( a )  a-?d 
T.  glaphyroptera Schin. (b) .  (Aut. del.) 

Fig. 39. Tlr.eobaldia (Theobaldia) beryrothi Edwards. 
a ,  Terininalia (total view); b, dististyle; c, lobes of the 9th tergite 
and tip of the 8th tergite; d, tip of dististyle with claw: e, pha~losome 

paraprocts. (Aut. del.) i 
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Fig. 40. Larva of Tkeobaldia (Theobaldia) bergrothi Edw. 
in 4bh instar. 

a ,  Terminal segments of larva; b, pecten teeth; c, comb scales; 
head of larva; e, antenna; f ,  mentum. (Aut. del.) 

sclerotised and hooked apically. The more faintiy sclerotised 
i wi'ngs of the sclerites are laterally widened. 

I L a r v a (fig. 40). The rather short description of Stackel- 
berg (1937, p. 105) reads as follows: "The larva is charac- 
terized by its short antennae, its comparative short siphon 
(index: 3.5) with a long pecten extending beyond the middle 
of the siphon. The basal part of the pecten (2h) consists of 
deeply incised spines, the distal part of long and stout, rather 
dispersed hairs." ' $  
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From the Norwegian material of larvae, I can give the 
following description. Head slightly broader than long. 
The ratio obtained  by dividing the width of the head in the 
length is about: 1.24 (average of 12 specimens). Antennae 
rather slim, faintly tapering from the insertion point of the 
antennal tuft. The outer and under side of the antennal 
shaft  with fine spines. Antenna1 tuf t  which is inserted 
before the middle of the antennal shaft  is about 2/ the length 
of the shaft and consists of about 18  hairs. A t  the extremity 
of the antennal shaft is one longer and one shorter sensory 
appendage; further two longer hairs are placed somewhat 
subapically. Head with frontal hairs in a slanting row from 
the base of the antenna and inwards. Post-clypeal hairs 
noticeably closer together than the inner frontal hairs; mid 
frontal hairs with about 7 branches Dorsal prothoracic hair 
formulla about: 1,1,3; 5 ;  1 ;  1 ;  5 ;  3. Concerning variability 
see table (below. 

Variability of 'larval prothoracic hairs 
of Th. bergrothi. 

Numbw of hair 

Comb-scales about 65. Siphonal index: 3.5. Pecten 
(spines + hairs) about 2h the length of the siphon. The 
spines outnumber the hairs. Siphonal tuft  of about 24 the 
length of the siphon and with 6-7 branches. Saddle on 
ventral side only */3 so long as  i t  is on dorsal side. Anal 
gills narrow, of about twice the length of the saddle. Pre- 
cratal hairs 3, two of which perforate the saddle and one 
hair in the' posterior incision of the saddle. Concerning 
chaetotaxy see the table below. I have previously been in 
some doubt about several small larvae from Tautra (MRy27) 
including two first instar specimens. The third instar spe- 
cimens from thi's locality are Th. bergrothi Edw. and I now 

13 Translated from the Russian text. 
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Fig 41. Fig. 42. 
Fig. 41. 1s t  instar  larva of Th. (Th.)  bergrothi Edw. 

a, terminal segments of larva; b, pecten teeth; c, comb-scales. 
(Aut. del.) 

Fig. 42. Head of 1st instar larva. (Ez, egg-breaker). (Aut. del.) 

also take the first instar specimens to be this species. A care- 
ful comparison with Marshall's description (1938, p. 212) of 
the first instar larva of Th. annulata unveiled differences in 
the pecten teeth as well as in the com-scales. As the first 
instar larva of Th. bergrothi i s  hitherto unknown, I have 
depicted the head and terminal segments of the larva. The 
number of pecten teeth in the two specimens a t  ihand varied 
from 7 to 9 and the comb-scales from 14 to 15. It should be 

T a b l e  8. 
Larval chaetotaxis of Theobaldia (Theobaldia) 

bergrothi Edw. 

Number of branches in Numer of 

Frontal hairs Comb. Pecten 

out 1 mid inner scales teeth I hairs 

I I I 
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mentioned that  the locality lies outside the range of distri- 
bution hitherto known for Th.annulata, howeverTh. bergrothi 
has been found nearby (in MRi 60). 

Ats pointed out above, the  northern Th. bergrothi has 
been confused with the rather similar-looking glaphyroptera, 
but a closer investigation presents distinct differences in all 
stages, a s  demonstrated in the comparison below. 

Th. glapkyroptera Schin. 

F e m a l e :  

Scales and bristles light. Eyes 
without border of white scales. 
Palpi plain dark. Segment 3 
about % longer than segment 
1  +2 together; the small ultimate 
segment oval. In  anterior part of 
lnesonotum a median golden line, 
accompanied by two lateral lines. 
Abdominal light bands compara- 
tively narrow. Colouring of legs 
pale without contrasts. White 
longitudinal lines on femur and 
tibia. 

M a l e :  

Palpi exceed the prob~scis  by 
about half the ultimate segment. 
The long segment rather straight 
and not swollen apically. Hair- 
whorls a t  the apical third of the 
long segment and a t  segment 4 
of moderate length. The first 
tarsal segment of fore-leg nearly 
a s  long as the remaining 4 seg- 
ments. Terminalia: basistyle 
with a subapical knob with a tuft 
of spatula-f ormed spines 

Tk. beryrothi Edw. 

F e m a l e :  

Scales and bristles dark. Eyes 
with distinct border of white 
scales. Palpi sprinkled with light 
scales. Segment 3 as long as, or  
only slightly longer than segment 
1 + 2  together. The small ultimate 
segment nearly circular. In an- 
terior part of mesonoturn a 
single median golden line. The 
pale abdominal bands broader. 
Colouring of legs with light and 
dark contrasts. Light scaling on 
femur and tibia tend to form 
longitudinal lines. 

M a l e :  

Palpi exceed the proboscis by 
about % the length of the ulti- 
mate segment. The long segment 
somewhat curved and swollen 
subapically. Hair-whorls a t  the 
apical third of the long segment 
and a t  the segment 4 very long 
and dense. First tarsal segment 
of fore-legs exceed the remaining 
4 segments by about S. Termi- 
nalia: basistyle without any knob 
w~ith tuft  of spatula-formed 
spines. 

L a r v a :  L a r v a :  

Dorsal prothoracic hairs about: Dorsal prothoracic hairs about: 
1,1,3; 3; 1,1,5; 2. Pecten about 1,1,3; 5; 1 ;  5; 3. Pecten about 2/, 
3/q the length of the siph~on, bhe the length of the siphon, the 
hairs outnumber the spines. Pre- spines outnumber the hairs. Pre- 
cratal hairs 5, 3 of which in cratal hairs 3, 2 of which in 
saddle. saddle. 
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Fig. 43. Respiratory trumpets of pupa of Th. bergrothi Edw. ( a )  and 
Th. glaphyroptera Schin. (b) .  (Aut. del.) 

P U p a (fig. 43 b) :  P U p a (fig. 43 a )  : 

Extremity of respiratory trum- Extremity of respiratory trum: 
pets obliquely truncated, not deep- pets more vertically truncated, 
ly notched. deeply notched. 

The above mentioned differences in the shape of the palpi 
and the tarsal segments of the forelegs, are distinctly seen 
in slide preparations only. 

Geographical distribution. 

D e n m a r k : The species has not been found in Denmark! 

S w e d e n  : o g :  9 (Hagl!); U p l :  Hlm! 9, Dlr: Falun, Nors- 
lund! 9: 24. v. 1932 (B. Tj.) ;  Falun, Kv. Tradgbrden! 
9 .  23. ix. 1937 (B. Tj.) ; Sundborn, Toxen! 9: 9.-21. v. 
(Klefb.) ; Ludvika, Brunnsvik! 9: 10.-26. vi. 1926 
(KHF'); Lima, Sorbacken! 9: 29. v. 1934 (Bj. Tj.). 
Nb: BS! (= Botnia Septentrionalis) 9 ;  (Bhn.). 

N o r W a y : 0 : 1. Hvaler: Kirkeraya, 9: 28. v. 1928 (LRN) ; 
A K : 7. Frogn:  pond a t  highway Oslo-Drrabak, L :  30. 
viii. 1931, (9) (LRN) ; 13. A k e r :  astensjra, 9 ;  5. v. 1934 
(LRN) ; pond a t  Sognsvatnet, L :  9. v. 1937 (9) (LRN) ; 
Skar, Maridalen, 9: 6. v. 1928 (OS) ; pond a t  seashore, 
Fornebo, L :  2. v. 1937 (9) (LRN) ; 32. Eidsvoll:  pond 
a t  Eidsvoll Bath, L :  15. viii. 1930 (9) (LRN) ; H E n: 
20. Trys i l :  Vestby, 8. vi. 1934 (Skj) ; L:  8. vi. 1934 (d?)  
(LRN) ; Rekkeskjaeret, 9: 20. vi. 1935 (Skj) ; Grranoset, 
9: 30. v. 1935 (Skj) ; Kneiten, 9: 19. vi. 1935 (Bkj) ; Ten- 
gsen (Lower), $?: 11. vi. 1935 (Sk j ) ;  23. Y t r e  Rendal: 
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pond a t  Storsj~en,  L: 30. vii. 1930, L:  1. vii. 1935 ( d ) ,  
$2: 4-12. vii. 1935 (LRN) ; 9: 30. vi. 1937 (LRN) ; 1. vii. 
1939 (LIRN) ; Sandodden, in a cow-stable, $2: 9. vi. 1944 
(LRN) ; 26. Alvdal: pond a t  the highway. L:  21. viii. 
1931 ( d $2) (LRN) ; B v: 18. Rollag : Fetjan farm 
(55 km n. of Kongsberg), 3: 19. v. 1932 (LRN) ; Halling- 
dal, 9 ; 26. Hol: Ustaoset, d : 15. vii. (Quelpr.) . V A y. 
1. Tveit: pond a t  Krageboen, L:  3. vi. 1931 (9) (LRN) ; 
R y : 17. Sola: Utsola, L :  27. viii. 1931 (OM) ; 20. Het- 
land: Mosvann, L: 22. viii. 1931 (OM). R i  : 49. For- 
sand: Lerang in Hragsfjord, L:  14.-19. viii. 1931 (OM) ; 
Meling in Hagsfjord, L: 18. viii. 1931 (OM) ; Berge in 
Hragsfjord, L:  19. viii. 1931 (OM). H 0 y : 18. Fana: 
waterfilled ditch a t  Tveitevann, L:  10. vii. 1929 ( d  $2) 
(LRN) ; Kloppedalsvann, L: 10. vii. 1929 ( d 9) (LRN) ; 
Fjrasangervann, L:  10. vii. 1929 ( d $2) (LRN) ; Bjarne- 
vann, L: 10. vii. 1929 ( d ) (LRN) . 22. Bergen: Hauke- 
landsvann, L:  10. vii. 1929 (LRN) . S F y : 7.  Gaular : 
Viken, $2: 27. vi. 1942 (N. Knab.). M R i : GO. Grytten: 
pond a t  the base of Roimsdalshorn, L:  22. viii. 1931 ($2) 
(LRN) ; S T i : 25. Rennebu: Bjrarkli farm, $2: 1. viii. 
1932 (LRN); 27. Soknedal: pond a t  Vollan farm, L :  
1. viii. 1932 (LRN) ; 38. Selbu: pond near Selbusj~ren, 
L:  2. viii. 1932 (LRN) ; N n 0 : 39. Sorfold: Rensvik in 
Salten, $2: 31. vii. 1932 (S-R). T R y : 26. Malangen: 
Sjivikar, $2: 18. viii. 1942 (S-R). 

F i n l a n d : A B ( V ) :  Kuusto (Lundstr.) ; N ( U ) :  Helsing- 
fors! $2, (Tiensuu) ; Ka(EK):  Kivikoski a t  the Saima 
canal (Adelung) ; ZK(Kk): Muola Galitsina! $2, (coll. 
Ehrenberg) ; Ok(Kn):  Saraisniemi! $2 (Wuorentaus) ; 
Ks(Ks)  : Paanajarvi ! (Hellkn) ; Lkem(Kem1) : Kittila ! 
$2 (Krogerus) ; Salmijarvi! $2 (J. Carpelon) :, Sodan- 
kyla! $2. 

U S S R : Kola Peninsula: lake Imandra; environs of Mur- 
mansk (Schingarew) ; Chibina (Ridolin) , (Stackelberg 
1937, p. 105) Karelia olonetsensis: , Petrosawodsk! 
(Giinther) . 

Distribution outside Denmark and Fennoscandia. 

Th. borealis is established by Schingarew (1927, p. 548) on specimens 
from the lake Imandra in Kola peninsula. One of the types of Th. 
bergrothi Edw.. in the zoological museum a t  Helsingfors, is from 
Petrosawodsk. Further Stackelberg (1937, p. 105) records the species 
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from the Far  East: gouv. Irkutsk: Udinsk (Maslov). As to TII.  
cllaphyroptera, he remarks that he has found this species in the en- 
;irons of Leningrad, but as the specimens caught were females only, 
the finds have to be controlled. As these finds are closely connected , 

with the southernmost Finnish localities for bergrothi I am inclined 
to consider the Russian female "glaphyroptera" a s  belonging to the 
species bergrothi. 

Biology. 

Concerning the biollogy of this species in U S S R Sjtackel- 
berg (1937) gives no information. 

In N o r W a y I have found larvae in all months from the 
beginning of May to the end of August. It appears that 
they are not very fastidious as  to the nature of the breeding 
water, and they even tolerate polluted water. Larvae have 
been found in temporary poolls, inundation waters, swamp- 
puddles and in small as  well as in bigger ponds. Most of 
the breeding waters lie in the shade, and larvae have been 
found in more open-lying waters in the autumn only. This 
may be taken as an indication of a preference for colder 
breeding waters. Th.  bergrothi most probably is an arctic 
species, and in the southern part of its range of distribution, 
the egg-baying females find suitable breeding places in sum- 
mer time in overshadowed waters only, whereas its typical 
breeding places, in more northern degrees of latitude, are 
open-lying waters. 

Comparatively few researches on the hydrogen-ion-con- 
centration have been carried out, but they indicate that the 
degree of pH in the breeding waters is of little if even any 
importance for the species. The degree of pH varies from 
5.5 to 7.6. For details see table 1, p. 59. 

In an inundation-pool in Ytre Rendal (HEn 23) single 
larvae of Th. bergrothi and Ochlerotatus communis were 
found associated with many Anopheles maculipennis and 
huge masses of Culex pipiens and C. torrentium Martini. 
Further larvae of Th.  bergrothi have been found associated 
with larvae of Th.  annulata, Th.  subochrea, 0. cataphylla, 0. 
punctor, Neoculex apicalis. Adult females have been found 
in Norway in the time: 6. v.-7. ix.; the specimens from 
September, however, have been bred from larvae collected on 
the 30th of August. Male adults have been found 'during the 
period 15. vi~i.-21. viii. L have a t  hand Swedish females col- 
lected between 9. v.-26. vi. The northern finds indicates 
that the species have one generation in the year; the new 
generation appears in July-August and most probably the 
females hibernate. 
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As to  the bloodsucking habits of Th. bergrothi few 
observations have been made. I have found Th. bergrothi 
twice in houses, and they have been collected several times 
in cow-stables, some of the specimens blood-filled. In Trysil 
(HEn 20) three specimens, one of which blood-fiilled, were 
caught m a cow in a field. 

Theobaldia (Culicella) morsifans (Theobald.). 
. . . . . . . .  ? Ctclex flavirostris Meig. (Syst. Beschr., 4, p. 242) 1830 

Culex nnzorsitans Theob. (Mon. Cul. 2, p. 8) . . . . . . . . . . . . . . . . . .  1901 
. . . . . . . . . .  Culex dyari Coqicill. (J. N .  Y .  Ent. Soc. 10, p. 192) 1902 

Culex brittori Felt. (Ent. News, 16, p. 79) . . . . . . . . . . . . . . . . . .  1905 

Synonymical remarks. 

Edwards' (1921, p. 289) says of this species: "I a t  one 
time considered that  the North American T. dyari (Coq.) 
might be synonymous, but Dr. H. G. Dyar informs me that  
the two are distinct by hypopygial characters. 

Meigen's statemant concerning the proboscis and palpi of 
his C. flavirostris (male) might possibly be taken as  indic- 
ating this species, but he says "Fiisse ganz braun", which 
presumably exclucles it. Like the majority of Meigen's names 
C. flavirostris is unrecognisable." 

Dyar (1928, p. 244) remarks as  to Culicella dyari Coq.: 
"This species is closely related to  the European morsitans 
Theobald. ( ?  = flavirostris Meigen) ; but the male hypo- 
pygium does not completely correspond. I t  might be con- 
sidered an American race of morsitalzs, although I judge 
the specific status best." 

Matheson (1929, p. 180), however, considers morsitans 
synonymous with dyari and brittoni, and in accordance with 
this view Edwards (1922, p. 105), in his last monograph, 
places the two American forms as  synonyms of the European 
morsitans. 

Edwards (1932, p. 105) looked upon Th. litorea Shute 
as  a variety of morsitans but Marshal1 and Staley (1933, 
pp. 119-24) raised i t  to specific rank owing to  distinct 
differences in the male genitalia and the palps. 

Description. 

F e m a l e. H e a d. Front of head with yellowish-white 
narrow curved scales and dark bristles forming a tuft between 
the eyes. Vertex ("occiput") with yellowish-white narrow 
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curved scales and above with many dark upright forked 
scales with lighter reflexes a t  the apexes. Temporae with 
flat yellowish-white scales. Eyes bordered by yellowish- 
white narrow curved scales. C l yp e U S leather-brown or 
dark brown. Proboscis blackish-brown, labellae often some- 
what lighter. A n t e n n a e. Tori yellow or leather-brown. 
Flagellum blackish-brown with a coating of minute white 
hairs and bigger black hairs, with lighter reflections apic- 
ally, a t  the base of the segments. P a l p i (fig. 32 d ) ,  about 
?$ the length of the proboscis, with dark brown scaling, 
ultimate segment lighter (often yellowish-white) . Segment 
3 narrow, about !/4 longer than segment 1 + 2 together. 
Ultimate segment incised (fig. 32 d)  . T h o r a X. Anterior 
pronotal lobes brown with yellowish-white scales and light 
reflecting bristles. Posterior pronotum dark brown with 
dark golden narrow curved scales running into whitish ones 
a t  the posterior upper corner. Mesonotum brown with a 
black median line and two similar lateral lines. Scaling 
hair-like. Through alternation of fine, less reflecting scales. 
with coarser, intensively reflecting ones, a more or less 
distinct golden pattern on the mesonotum may result. In 
typical specimens a line of golden scales on the black median 
stripe divides into a fork a t  the antescutellar space, and the 
branches connect here with the lateral golden lines on the 
mesoscutum (fig. 29 c) .  Lateral border of mesonotum with 
bristles, especially dense a t  the posterior part. S c U t e l - 
l u m  dark brown with long dark and shorter, light re- 
flecting, bristles, and with a median tuft of yellowish-white 
narrow curved scales. W i n g with narrow, blackish-brown, 
scales. Shift of cross-vein m-cu about 1.0 (fig. 30 C ) .  

Halteres ashy-grey with some dirty-white scales a t  the 
globules. L e g S. Femurae and tibiae blackish-brown with 
metallic reflections. Under side and base of femurae 
yellowish-white, also under side of tibiae. Ln some specimens 
front side of tibiae have a more or less distinct longitudinal 
line of yellowish-white scales. Knee spot yellowish-white, 

h distinct; so is also the apical spot on tibia. Tarsal segments 
dark-brown. At  the base and apex of segment 1 and 2, as  

I well as a t  the base of segment 3 and 4, light scales. 
A b d o m e n metallic with light, comparatively narrow, 
basal bands, which may be somewhat widened in the middle. 
The bands are yellowish-white, and in some specimens they 
may be more or less distinctly divided into one median and 
two lateral spots. Length of body: 6.5-7.5 mm (W-L) ; 
Length of wing about 5.5 mm. 
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Fig. 44. Theobaldia ( C ~ ~ l i c c l l a )  ?)~or,situn.s Theob. 
a,  Terminalia (total view); b, phallosome and paraprocts; c, tip 

of dististyle with claw. (hut.  del.) 

M a l e. H e a d as  in female. P r o b o S c i S dirty-yellow 
scaled, apically darker. A n t e n n a e. Tori leather-brown. 
Flagellum dark-brown and white ringed. Hair-whorls long, 
dark-grey. P a l p i apically swollen exceeding the proboscis 
by about 4;/j of the ultimate segment. Hair-tufts dense and 
long a t  the ~ p i c a l  third of the long segment and a t  seg- 
ment 4. At the apex of segment 4 some stout spines a t  
the outer side. The long segment dark a t  the base and a t  
the narrow median paint. Segment 4 and 5 with light basal 
spots. Length of body: 7.5-8 mm (W-L). Length of wing 
about: 5.5 mm. 

T e r m i n a l i a (fig. 44). Basal lobe with 2 4  spines 
(average value of 10 specimens: 2.75), 2 of which are very 
long and stout. Dististyle evenly tapering towards apex. 
Claw not incised. Paraprocts sclerotised and apically ser- 
rated, in most specimens with 2 teeth, rarely with 3 teeth. 
Tip of the eighth tergite with 3-7 spines (average value of 
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Fig. 46. Larva of Theobc~ldia ( Culicella) ?)zorsitans Theob. 
in 4th instar. 

a, Terminal segments of larva; b, pecten teeth; c, comb-cales; 
d, spines on dorsal side of saddle; e, ,antenna. (Aut. del.) 

9 specimens : 4.9). Phallosome faintly sclerotised and 
apically not divided. 

L a r v a (fig. 45-46). Head much broader than long. 
Antennae elegantly curved; antenna1 shaft with many spines 



176 Leif R. Nutvig 

Fig. 46. Larva. of Theobaldin (Culicella) morsitans Theob. 
in 4th instar. 

a ,  head; b, mentum; c, ventral valva of siphon with curved spine. 
(Aut. del.) 

in the basal part, conspicuously tapering from the insertion 
point of the antennal tuft. This is very long, consist of 
18-20 hairs and is inserted near the outer third of the 
antennal shaft. Sensory appendages an'd bristles in 2 groups, 
of which the 2 bristles are conspicuously below the apex. 
Dorsal thoracic hairs about: 1,1,2; 1 ;  1 ;  3;  2. Abdomen 
with three and four-branched (lateral hairs on the first 
segments. Comb with about 130 narrow, feathered blunt 
scales, which are mostly somewhat broader apically than 
at the base. Siphon long, narrow and fainthly tapering 
towards the apex. Siphonal index about: 6.1. Pecten with 
about 11 teeth which ventrally have 3-6 denticles. Siphonal 
tuft with 4 - 4  hairs of nearly half the length of the siphon. 
Apico-dorsal hairs diminutive. The distal hairs of the 
ventral valve developed into stout curved spines. Saddle 
well one and 'a half times as long as  high. Dorsal brush: 
an outer pair of long stout hairs, consisting of a very long 
branch and two shorter ones, and an inner pair of 12-15 
branched tufts. Ventral brush formula: 14 (15) + 6. Hair- 
tufts fan-shaped. Six precratal tufts, one of which in the 
posterior ventral incision of the saddle, the others perforate 
the saddle. Anal gills more or less tapering, somewhat 
shorter than the saddle. 
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T a b l e  9. 

Larval chaetotaxis of Theobaldia (Culicella) 
morsitans Theob. 

Geographical distribution. 

D e n m a r k : 1. Jylland: Fano! d : 10. viii. 1919 (P. N.) 
L. Sjcelland: Stenholts Vang, Strodam, Gronholthegn 
(W-L). 3. Bornho7rn: Ekkodal! d 9: 31. v. 1938 
(P. N.). 

S w e d e n:  01: Lenstad 25. vii. 1916 (Wahlg.) ; Og. (Hagl.) ; 
Dlr: Floda, Syrholn! 9: 2. ix. 1938 (T. Tjed.) ; Vika, 
Karlslund! 9: 25. viii. 1930 (Tjed.) . 

N o r w a y : 0 : 1. Hvaler: Kirkeoya: Brennesand, L :  14. 
vi. 1938 ( 6. 9) (LRN) ; Rev, L :  16. vi. 1938 ( d 9 )  
(LRN) ; A K : 6. Aas: pond a t  the highway Gjersjoen- 
Drobak, L : 30. viii. 1931 (LRN) ; 30. Ullcnsaker: pond 
south of K l ~ f t a ,  L : 20. ix. 1931 (LRN) ; B E) : 4. Lier: 
pond in the  Lier valley, L:  19. v. 1938 ( 9) (LRN) ; 
2. Royken: pool in the forest a t  Vcerpen, L :  8. v. 1938 
(6") (LRN) ; pond a t  Ncersnes, L: 15. v. 1938 (LRN) ; 
T E y : 7. Barnle: pond a t  Bamle, L :  3-7'. vi. 1930 
(LRN) ; V A y : 16. Vigmostad: pond a t  Vigmostad, 
L :  7'. vi. 1931 (LRN) ; R y : 20. Hetland: Lille Stokke- 
vann, L :  5. vi. 1931 (OM). Stokka-Tjensvoll, L :  20. 
viii. 1931 (OM). 

F i n l a n d : Ab(V): Kuusto (Lundstr.) , Sammatti 
(I. Sahlb) . N ( U ) :  Hattula (Wegelius) . Ta(EH) : 
Tvarminne! d (Frey). 

Distribution outside Denmark and Fennoscandia. 

Siphonal 
index 

Sumber of branches in I Number of 

According to Marshal1 (1938, p. 240) the species is rather dispersed 
in the B r i t i s h I s l e S. In E n g l a n  d it is found in the counties: 
Beds, Bucks, Dorset, Essex, Hants, Herts, Hunts, Kent, London, 
Middlesex. Norfolk, Shropshire, Suffolk, Surrey, Sussex. Westmorland; 
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in W a l e s : in Carnavonshire, Flintshire, Montgomeryshire and in 
I r e l a n d in Kerry (Killarney). In  the N e t h e r l a n  d s i t  is recorded 
by de Meijere ((1911, p. 138) from Baarn (ultimo May and June), 
Hilversum (Ultimo April-June), Kortenhoef (May) and Paterswolde 
(July). As to the distribution in F r a n  c e, SBguy (1925, p. 79) records: 
"TrBs colnmun par place, de la fin de mars" and Brolemann (1919, 
p. 66) says: "Basses-Pyrenees: Le Hameau (27. iii. et 2. v.). Cette 
espBce qui parait Stre une forme de printemps, a disparu en juillet." 
Concerning G e r m  a n  y, Martini remarks: "Sie ist bei uns eine der 
haufigsten Arten." Schneider (1914) records it from the environs of 
Bonn as common. Martini (1931, p. 220): "- - - bei Brurnath in 
UnterelsaB - - - haufig, bei - - - Graal und Miirits in der 
Rostocker Heide und Warnemiinde - - -". I t  is also recorded by 
Peus (1929 b, p. 6) from: "Nauen (Mark Erandenburg): 20. v. 1928, 
Gottingen: 6. ix. 1927, GroB-Raum (OstpreuBen): 7. ix. 1928, Prerow 
(Darss) : 18. vii. 1928, Luchsee (Brandenburg) : 16. ix. 1928." Further 
eastwards it is found in L e t t l a n  d by Peus (1934 b, p 75) : "Sohlenken 
eines Waldhochmoores am Rande des Tirulmoores bei Bienenhof siidl. 
Riga: 15. vi. 1934 (2 Mannchen, 1 Weibchen aus Freilandspuppen 
geziichtet)"; in E s t l a n  d : Paskalla swamp a t  Nomme (Reval) 28. 
viii. (Dampf 1924, p. 6)  ; in L i t h U a n  i a : Eialowies (Sack 1925. 
p. 264) ; P o l a n d(Tarwid (1938 b) ; H u n g a r y : Balaton (MihBlyi 
1941) ; R o U m a n i a (Leon 1911) : Jassy. Waterston (1921-22, p. 135) 
publishes the following information as  to its occurrence in M a c e - 
d o n  i c a : "Taken by Colonel Wenyon with T. furtzipennis on the 
Gumus Dere, April 20, 1918. Common according to Captain Cassidy, 
a t  Janes, who sent several examples dated April 24, 1918, also f r m  
Hortiach, Capt. J. A. Valentine, during the summer 1918. A severe 
biter." Charrier (1924) records the species from Tanger. As to the 
distribution in U S S R Stackelberg (1937, p. 106) records: "Recorded 
from the District of Leningrad (Peterhoff: Montschadskiji. Environs 
of Luga: Stackelbeng!) ; from the Median Ural (environs of Sve~dlovs~k: 
Kolozov) ; Ukraine (Ukrainskoje Polesje: Rybinskiji. Environs of 
Dnepropetrovsk: Guzevitch!). Crimea (Southern Coast: Velitschke- 
vitsch!). North Kaukasus (Pjatigorsk: Mess!). West-Siberia (Barnaul: 
Simanin!)." Further records are: Basin of Dnjepr: Nischnepetrovsk, 
village Vasiljevka in Melitopol distr., outlet of river Samara (Dolbe- 
skin 1928). 

According to Dyar (1928, p. 244) the American form dyari  Coquil. 
has been recorded from: Ontario, New Hampshire, New York, Massa- 
ohusetts, New Jersey, South Dakota, Alberta, British Columbia, Yukon 
Territory. Recent records are: Maine (Bean 1946), Rhode Island (H. 
Knutson 1943), Indiana (Christensen a. Harmston 1944), Michigan 
(Irwin 1941) and Colorado (Lasky 1946). 

Biology. 

Larvae of Th. morsitans have been foimd in the southern 
N o r W a y in two periods in the summer, namely: 14. iv. 
-7. vi. and 20. vii.-20. ix. Breeding-waters are: poo!s, 
small ponds, water-filled ditches and even a well. In LilIe 
Stokkevann larvae were found in a ditch with slowly run- 

'' Translated from the Russian text. 
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ning water. Some of the breeding-waters are situated in 
open places, others were more or less over-shadowed. 
The degree of pH in the breeding-waters varies from 5.4 to 
7.5. Larvae of Th. morsitans have been found associated 
with larvae of Th. annulata, 0. cantans, 0. commu~zis, 0. 
pusicto~ acd .\7eoculex apicaMs. All Norwegian adults of 
Th. morsitans have been bred from larvae. Some females 
from S w e d  e n  have lbeen collected in the period 25. viii. 
-2. ix. 

In D e n m a r k Wesenberg-Lund (1920-21, p. 122), 
during three years made close research on the biology of 
this species and he points out that  the eggs laid in summer 
are hatched in the autumn. As to the development he further 
says: "In the time from 1. X. to about 1. xii. the larvaz 
grow up, pass the three ecdysis-stages and are commonly 
full-grown before the ponds are covered with ice. - - - 
Undoubtedly very many of the C. morsitans larvz die out 
during the winter; and this is, I suppose, the principal reason 
why the imago is comparatively rare in our country and 
much rarer than the larva." 

In my opinion, the conclusions we may draw from the 
Scandinavian finds of Th. morsitans, are in full agree- 
ment with the observations published by Wesenberg-Lund. 
The larvae found in Aipril-June are most probably the 
hibernating larvae, and those found in August-September 
are the new generation. Wesenberg-Lund thus concludes 
his investigations (1920-21, p. 123) : "I therefore feel sure 
that C. morsitans in our latitudes has only one generation." 

Researches carried out in B r i t  a i n (Marshall 1938) and G e r - 
m a n y  (Martini 1931, Peus 1929) agree in essential points with the 
above mentioned. Marshal1 (1938, p. 230), however, points out that 
larvae of Th. ?no~s i tans  once have been found in a water-filled cavity 
in an elm tree, in company with larvae of Anopheles plumbeus and 
Aedes geniczclatzcs. Martini is of the opinion that the species may 
hibernate in the egg stage also. 

As to the blood-sucking habit of this species the  authors 
are of different opinions. Wesenberg-Lund (1920-21) 
says: "I have hatched this species in many thousands a t  
my laboratory, I have been sitting in the very same dried 
up ponds over which the females were flying and probably 
egg-laying, and I have caught them in the evenings when 
they came through the open windows facing the lake; more- 
over I have never found females, whose stomach were red 
and distended by blood." 
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Similar are the observations made by Martini (1931, p. 220): "Th. 
morsitnns hat mich noch nie angegriffen, und ich finde auch in der 
Literatur keinen sicheren NachweiB, daB sie Menschen oder Saugetiere 
gestuchen habe." Marshal1 (1938, p. 230) only remarks: "All attempts 
in the laboratory to induce females of British Cz~lzcella to suck blood 
having so far  been unsuccessful, - - -." 

Eckstein (1920, p. 365) reports that  he a t  several times found female 
Th. morsitans, associated with Anoph. noncz~lipennis and a few Culex 
apicalis, in bird houses ( "Vagelschutzhauschen") . He succeeded in 
bringing Th. morsitans to suck blood on a Greenfinch, and he there- 
fore considers it an  established fact that  Tk. n~orsitans feeds on birds. 

In contradistinction to this stands Waterstons remark (1920-21, 
p. 135) : from M a. c e d o n i a :  ''A severe biter" and further Stackel- 
bergs (1937, p. 106) records from U S S R : "The mosquitoes attack 
different hematherms, according to Velitschevitsch (1931) they also 
attack man." '' 

Theobaldia (Culicella) fumipennis (Stephens). 

Culex funzipennis Steph. (Zool. Journ. 1 ,  p. 453) . . . . . . . . . . . . 1825 
Culex ficalgi Noe. (Bull. Soc. Ent. Ital.. 31,  p. 238) . . . . . . . . . . 1899 
Culicada tlteobaldi de Meijere (Tid. v. Ent. 5 4 ,  p. 142) . . . . . . . . 1911 

Systematical remarks. 

The two species Th. fumipenrzis and ?norsituns, which, 
in the larval stage differ conspicuously, are very simillar 
as  adults. Marshal1 (1938, pp. 220-24) emphasises the 
following characteristics by which funtipennis may be 
recognised. 

1)  I n  b o t h S e x e  S ,  the narrow leg-rings are con- 
spicuous a t  a l l tarsal segments and the presence of an 
"inverted V" pattern of dark scales upon most of the ab- 
dominal sternites. 

2) I n f e m a l e s o n l y, an aggregation of pale scales 
in the middle third of the proboscis. 

3) I n m a l e S o n l y, the length of the last four fore- 
tarsal segments combined being practjcally equal to  that  
of the first  segment. The dististyle is somewhat more 
slender and the tip of the paraprocts usually with 2 
(rarely 3) teeth. 

As Th. Zitoreu Shute has not been found in our region, 
the characters of this species has not been taken into con- 
sideration above. 

In the few Norwegian specimens, with somewhat shrunken 
abdomen, the dark "inverted V" pattern is hardly visible, 

'j Translated from the Russian text. 
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but in some of the Danish specimens the pattern is very 
distinct. However, the aggregation of pale scales in the 
middle third of the proboscis a s  well a s  the leg-rings a t  all 
tarsal segments are more or less conspicuous in all specimens 
a t  hand. 

As to the length of the tarsal segments of the fore-leg 
of the male, de Meijere records for fumipennis (1911, p. 142) : 

ratio length of last 4 tarsal segments 117 0,97 and for 
length of f irst  tarsal segment 120 

morsitans (1911. D. 139) : 
3 L 

ratio length of last 4 tarsal segments 105 0,84 
length of f irst  tarsal segment 125 

According to Marshal1 and ~ t a l e y ( 1 9 3 3 ,  p. 121) the corre- 
sponding figures are, for fumipennis : 1,06 and for morsitans: 
0,8. Stackelberg (1937, p. 99) points out, in the male key, 
that  in fumipennis the length of the first tarsal segrnent 
in the fore-leg is equal to  or somewhat shorter than the last 
four segments combined. Further the length of the fore- 
tarsus is often shorter than the length of the fore-tibia. In 
morsitam the first  tarsal segment distinctly exceeds the 
length of the last four tarsal segments combined, and the 
length of the fore-tarsus exceeds the length of the fore-tibia. 
However the few Norwegian specimens examined show no 
distinct differences in this respect. Thus the figures for  the 
tarsal segments are: for fumipennis: 0,83 and for morsi- 

tarsus.  
tans: 0,84. The ratio -1s for Norwegian fumipennis: 

tlbla, 
1,18 and for  morsii'ans: 1,12. This indicates that  the 
characters mentioned must be used with some caution for 
diagnostical purpose concerning Norwegian specimens. At 
any rate further research on a larger material is strongly 
needed. 

The female palpi of fumipennis are very similar to those 
of morsita?zs. Neither in shape nor in the relative length 
of tlhe segments are distinct differences to be found. 

In the single Norwegian slide preparation of the male 
genitalia the basal lobe of the basistyle has four spines 
(fig. 47). The slender claw of the dististyle is not incised 
a t  the apex. The paraprocts have each 3 apical teeth. Tip of 
the eighth tergite with 3 spines. Sclerites of the phallosome 
faintly sclerotised and not divided apically. The length of 
wing in female fumipennis is about: 6,5 mm. 

Concerning the larva of Th. (Czcl.) fumipennis Marshall 
(1938, pp. 224-5) remarks: "In all four instars the larva 



Leif R. Nwtviy 

Fig. 47. Theobaldia (C?ilicellu) fun~ipenrzis Stephens. 
a, Terminalia (total view); b, tip of dististyle with claw. (Aut. del.) 

of T. fumipennis is a t  once distinguished from that  of - - 
T. morsitans - - by the conspic~~ous isolated spines which 
form the distal part of the pecten. In  the later inatars 
another diagnostic feature of this species is the presence 
a t  the tip (and on each side) of the siphon, of a prominent 
hair-tuft. The exceptional length of the siphonal tuft in the 
third and fourth instar - - - is also worthy of note." 

Geographical distribution. 
D e n m a r k : 1. JylZa?zd: Silkeborg! 9 : 21. vii, 1930 (P. N.),  

16. viii, 1929 (P. N.) ; Norholm! 9: 7. vi, 1919 (P. N.) ; 
Rasenbro! 9: 29. v. 1921 (P. N.). 2. S jcelland: Refsnaes! 
9: 5.-21. viii, 1931 (P. N.) 

S w e d e n :  0.6.: (Haglund)! 
N o r W a y : 0 : 1. Hvaler : Kirke~ya ,  Rev, P:  14. iv. 1938 

(9) (T. L.). Vay: 3. Oddernes: Kristiansand. P:  24. v. 
1929. ($9)  (LRN). 

F i n l rt n d : Hitherto not found (N.) ! 
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Distribution outside Denmark and Fennoscandia 

According to Marshal1 (1938, p.226) Th.funaipennis has been found in 
E n g l a n d in the counties: Berks, Bucks, Dorset, Hants, London, Middle- 
sex, Norfolk, Notts, Shropshire, Somerset, Surrey, Sussex and Yorks; 
in Wa l e S in Montgomeryshire and in S c o & l  a n d in Inverness-shire, 
Ross and Cromarty, and Sutherlandshire. De Meijere (1911, p. 142) 
records it from the N e t h e r l a n d S from Baarn, Hilversum (ultimo 
May and June), Maarsbergen (May) and Amersfoort (June). Con- 
cerning F r a n  c e S6guy (1925, p. 79) says: "Environ de Paris, marais 
de Sucy (Avril)." It has also been found in the spring 1918 a t  StraB- 
burg (Eckstein, 1920) a s  well as in P o l a n d (Tarwid 1934, 1938). 
As to its occurrence in M a c e d o n i a ,  Waterston (1921-22) reports: 
"Colonel Wenyon found both sexes, April 20, 1918, of this species 
numerous in a dugout behind D. H. Q. in the Gumus Dere, a stream 
descending to the Struma valley. At Paprat, a few miles south of the 
previous locality and a t  a greater elevation. Captain P.  J .  Barraud 
also took some specimens, June 3-10, 1918, in a dried-up well near 
a stream." From U S S R Stackelberg (1937, p. 110) reports: "Gouv. 
Leningrad (Stackelberg! Jacobson!) . Also recorded from Ukrainskoe 
Polesje (Rybinskiji) and from Pre-Kaukasia r"(Mess!) ; the records 
from Crimea (Velitschkevitsch, 1931) must be considered as  incorrect, 
here we have to do with Th. setivalva Masl." " 

Biology. 

No northern larvae of Th. fumipennis are a t  hand. Tine 
female adult from Kirkeoya (0 1) was hatched from a pupa 
found ill an old draw-well. The male and female adults from 
Kristiansand (Vay 3) ,  were hatched from pupae found in an 
exposed pool a t  the edge of a greater pond, just outside 
the city of Kristiansand. 

Concerning the biology of this species very few records have been 
published. Marshal1 (1938, p. 225) remarks: "There are no records 
--p of T. fzcnbipennis females entering buildings, nor their biting 
either human beings or domestic animals. All attempts to feed females 
of this species on blood, in the laboratory, have so far  been unsuccess- 
ful; neither have any blood-feed females ever been captured. T. fumi- 
pennis breeds for the most part, in "open" situations, either in tem- 
porary pools or among the weedy margins of permanent pools. 
Evidence provided both by larval records and by field observations 
indicates that the eggs of this species - - - are laid either in dried- 
up hollows, or above the water level in partly filled ones. - - - 
So far  as  known [the habits of the larva of T. fumipennis are very 
similar to those of the larva of T. morsitans." Stackelberg (1937, 
p. 110) says: "Larvae are found in shallow pools with grass vegetation, 
and also in pools covered with duckweed (Lemna), often associated 
with the larvae of TT$. morsitans, Culex hortensis, C .  apicalas, more 
seldom with Anopheles bifurcatus; most of the time they pass near 
the bottom of the pools; they subsist on plancton.") SBguy (1923, 

' T h e  region north of the Caucasian mountains. 
'' Translated from the Russilan text. 
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p. 92) records the following information on the subject: "La larve du 
Theobaldia fumipelznis se recontre des le debut d'avril dans les mares 
herbeuses, en compagnie des larves dlAnopheles. Cette Larve vit aussi 
dans les mares courvertes de Lemna en compagnie des larves des 
Theobaldia .~)lorsitans, Cules hortensis et pyrenaicus; c'est le plus 
souvent l'habitat de ces larves a long siphon." 

Genus Taeniorhynchus Lynch Arribalzaga 1891. 

According to Edwards (1921, p. 191) : "This genus may 
be distinguished in the adult stage from CuZex by the 
absence of empodia; from Theobaldia by the absence of 
spiracular bristles; and from Aedes by the absence of a de- 
finite "tibial scraper" ( a  close-set row of bristles a t  the t ip),  
by the non-retractile eighth segment of the female abdomen 
and the structure of the male hypopygium." In the single 
northern species the wing-soales are much broader than 
those of any Danish or Fennoscandian mosquito and the 
shift of the cross-veins m-cu is very great. 

The larval siphon and the pupal respiratory trumpets are 
strongly modif iad and form plant-piercing organs. 

The genus is divided into four subgenera, one of which, 
CoquiZZetidia, is represented in our region. Most of the 27 
species known are distributed in Africa and the Oriental 
Region, an~d solely one species, C. richiardii Fic. occurs in 
Denmark, southern Sweden and Finland. 

Taeniorhynchus (Coquilleffida) richiardii (Ficalbi). 

Cules richiardii Fic. (Bull. Soc. Ent. Ital., 21, p. 50) . . . . . . . . 1889 
Culicada annulipes Schneider (Verh. d. Nat. Ver. d. preuss. 

Rheinl. U. Westf., 70, p. 33 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1914 
?T. nikolskyi Sching. (Russ. J. f .  Trop. Med., 5, p. 546) . . . . . . 1927 

Synonymical and systematical remarks. 

The synonymy above is in accordance with Edwards (1932, 
p. 119) but the quotation from Schneider is added as i t  is 
obvious tha t  Schneider ,under the name of Culicada annu- 
lipes, described Taeniorhynchus richiardii Fic. He thus 
emphasises the white ring in the middle of the first tarsal 
segments. The name of T. nikobkyi Sching. is also added 
to  the list (Stackelberg 1937, p. 116). 

From the literature i t  is evident that  this species (T. richi- 
ardii) is rather variable in the colouring. Wesenberg-Lund 
(1920-1021, p. 104) says: "Metatarsi and tarsi yellowish, 
banded in the following manner: fore metatarsi and first  
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two tarsi with traces of basal bands. On the  mid-legs the 
bands are more distinct; the bands on the hind-legs are 
broader and still more distinct, but there is no broad, pale 
m e  d i a n  metatarsal band, such as  Theobald states with 
regard to  T. richiardii." Martini (1931, p. 226) describes 
a light coloured variety, and Stackelberg (1937, p. 116) 
remarks: "An investigation of the material of Mansonia 
from Central Asia, Kasakstan and W. Sibir, demonstrates 
that  this species is rather varying in the colouring, i. a. in 
the colourir-g of the tarsalia. This is occasionally stated in 
European species of this genus (Wesenberg-Lund 1924, 
Martini 1930, 226). I therefore so f a r  consider the species 
Taeniorhy~zchus nikolskyi, described (l. C.) by Schingarev, 
as a colour aberration only of the  widely distributed M. (C) 
richiardii Fic." 

Description. 

F e m a l e. H e a d in front with golden bristles forming 
a tuft  between the eyes. Vertex ("occiput") with pale golden 
carrow curved scales and black upright forked scales. Later- 
ally with blackish bristles. Temporae with whitish broad flat  
scales. C l y p e u S yellowish brown or dark brown. P r o - 
b o S c i S faintly broadening towards apex, a t  the  bas,n 
yellowish sprinkled with dark brown scales, in the middle 
yellowjsh scaled and in the distal part dark brown scaled. 
Labellae dark brown. A n t e n n a e. Tori yellowish brown 
with white scales a t  bhe inner side. F l a g e l l U m. First  s3g- 
ment basally yellowish with lsome white scales. The remainder 
of flagellum dark brown with narrow yellow rings, clothed 
with minute whitish hairs and long dark brown hairs a t  the 
bases of the segments. P a l p i (fig. 48 d) slender, about one 
fourth the length of the proboscis, scaling whitish and dark 
brown sprinkled. Penultimate segment about 2,5 the length of 
segment number three. Ultimate segment small, oval.Thorax. 
Anterior pranotal lobes brown with golden narrow curved 
scales and bristles. Posterior pronotum brown with golden 
narrow curved scales. Mesonoturn brown, clothed with gol- 
den hairs and narrow curved, in part also hair-like, stiles. 
Bristles above wing-root long, dark golden and with darker 
apexes. S c U t e l l U m brown with patches of yellowish- 
white narrow curved scales and golden hairs. P o S t n o t U m 
bare, leather brown. P l e U r a e with patches of whitish 
broad flat  scales and golden bristles. W i n g with intermixed 
dark brown and yellowish-white scaling. The scales rather 
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Fig. 48. Taettiorhynchus (Coquilletidiu) richia~dii (Fic.). 
a, terminalia (total view); b, phallosome; c, dististyle; female palp. 

(Aut. del.) 
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Fig. 49. Taeniorl~yncht~s (Coquilletidia) richiardii (Fic.). 
a-c, larva in 4th instar; a, head; b, terminal segments of larva; 
c, comb-scales; d, pupa attached to submenged vegetation; e, respira- 

tory trumpets of pupa. (d, after Martini 1931, redrawn from W-L; 
a-c, e, after Wesenberg-Lund 1920-21.) 
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broad. The shift of m-cu about: 3. H a l t e r pale yellow 
with some pale yellow scales a t  the globule. L e g S. Femurae 
and tibia a t  front side sprinkled with white and dark brown 
scales, a dark ring embraces the femur apically. Back side 
of femurae and tibiae white scaled. Knee spot white. Tarsal 
segments dark brown scaled, with a basal white ring in fore- 
leg on segment 1-3, in some specimens even on 1-4, in 
mid-leg and hind-leg on all segments. First tarsal segment 
in all legs with a pale ring in the middle. First hind tarsal 
segment shorter than tibia. Claws simple. A b d o m e n. 
Tergites dark brown scaled, sprinkled with some white scales. 
The segments laterally with patches of white scales a l s ~  
with dark golden hairs. Venter white scaled. Length of 
body about 5 mm (W-L). Length of wing about 4,5 mm. 

M a l e. A n t e n n a e. Tori dark brown. Flagelluin b- L own 
and white ringed, the two long ultimate segments dark 
brown. Hair-whorls greyish with fox coloured reflections. 
P a l p i dark brown and white sprinkled, the ultimate seg- 
ment exceeds the proboscis. Apex of ultimate and penulti- 
mate segments dark. In the a b d o m i n a l  tergites the 
white scales in segment 2-5, tend to form basal bands. 
which are somewhat narrowed in the middle. In the last 
segment the white scaling predominates. 

T e r m i n a l i a (fig. 48). Basistyle stout, about twice as 
lang as wide. Basal lobe heavily sclerotised and with a stout, 
rod-like spine. Apical lobe absent. Dististyle with a stout 
basal part, eonspicuously narrowed and flexed in the middle 
and with disltal part greatly enl~arged and terminating in a 
point. Claw stout and comparatively short. Phallosome stout, 
with angulated sides and painted apex. Along the mid-dorsal 
line of phallosome, on each side a sclerotised ridge with a 
row of denticles. Proctiger with heavily sclerotised and 
apically denltated paraprocts. Lobes of the ninth tergite with 
long slender spines. 

L a r v a  (fig. 49). #Having no l'arvae from our region 
a t  hand, I here quote, in a somewhat abbreviated form, the 
description by Wesenberg-Lund (1920-21, pp. 104-105). 
"Head subquadrate, wider than long (5 : 3) ; antennae long 
and slender; a large hairtuft nearer the base than the apex, 
arising from a notch, terminal portion slender, flagellum like, 
very flexible and much drawn out, one of the terminal hairs 
situated not fa r  beyond the tuft;  dorsal hairs all in multiple 
groups; the anteantennal tuft large, multiple; lower frontal 
tuft absent; upper frontal tuft commonly with five hairs, 
between them four very small hair-tufts. Thorax transverse, 
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angled a t  hair-tufts. Hair formula for the frontal border of 
the  thorax 531105501135, between 5 and 0 a small hair-tuft; 
lateral hairs long, a few of them single, most of them in 
multiple tufts a few small tufts scattered over the dorsal 
side. Abdominal segments rather broad, - - - the long 
lateral hairs double; dorsally and ventrally every segment 
provided with !two series of hair-tufts every segment carry- 
ing four tufts eighth segment without these hairs. Lateral 
comb of eighth segment with ten to twelve scales in a single, 
irregular row; each scale having a somewhat spatulated base 
and terminated by a stout spine, a t  the base of the latter 
on both sides a commonly smaller spine, followed by a series 
of still smaller weaker ones; hair-tuft behind the comb 
consisting of from three to four, long hairs. Air-tube about 
twice a s  long as wide; the basal part broad and strongly 
convex with black ring near base, the apical portion attenu- 
ated, consisting of thick lamellae with a group of hooks a t  
the  tip and with stout teeth on one side mesially. It bears 
a hair-tuft on each side near the middle, and two pairs of 
filaments a t  the base of apical projection; the one pair 
strongly curved, inserted upon two cushion-like parts of 
chitin and very movable. No pecten; two strong hairs a t  
the  base of the sipho. - - Anal segment much longer than 
wide, ringed by a chitinous plate; dorsal tuflt of many long 
hairs, divided into two small and two large groupls on each 
side, no particularly developed long bristles; ventral brush 
great, consisting of about eight to ten rays, each carrying 
from eight to ten, very flexible bristles; either no tufts or 
a few (two) very feebly developed tufts before the ventral 
brush. Anal gills four, equal, slender and not as  long as 
anal segment." 

P U p a (fig. 49). Description after Wesenberg-Lund 
(1920-21, pp. 105-06) : "Thoracic mass subpyriform, 
rather large, indented behind the insertion of antenna. 
Abdomen serrate, the segments largely expanded posteri- 
orly; anal paddles oblong, cleaved a t  apex; the whole pupa 
quite hairless. No hairs on the cephalothorax; no fan-shaped 
dorsal tufts on first  segment; no subdorsal hairs a t  the ends 
of the abdominal segment and no tufts on the angles. The 
most peculiar point in the structure of the pupa is the two 
ai r  tubes ; these are not a s  in other mosquito pupa: trumpet- 
shaped, but end in a long sharp, thorn-like process of a very 
peculiar shape and structure. The tracha: runs through 
the whole tube, ending a t  the apex in a minute, almost in- 
visible aperture. The tube itself has in different parts a 
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very remarkable, highly specialised structure: in the part 
nearest to the cephalothorax the structure resembles that 
of a trachea, being striped transversely; where the tube 
attenuates, the transversal stripes cease and are succeeded 
by a more homogeneous  structure with a very fine irregular 
rhomboidal stripening, resembling that of a common pupa 
tube. A little before the spot where the tube attenuates, 
passing into the acuminated part, there is a weak polnt, 
where the chitin is thin and where the apical part breaks 
off very easily. At the same spot a chitinous ring runs 
round the tube, on the inner aide leaving a cleft open. Out- 
side this ring the tube acuminates ; the inner half has almost 
the same structure as that on the other side of the ring, 
but the outer part is formed quite differently. It has a 
broad fringe of long hairy excrescenses and the utmost part, 
which is commonly corkscrew-shaped, and lying in another 
plane, has a hyaline transversally striped membrane on each 
side, which has inconspicuous saw teeth along the edges. 
I t  is this extreme part which must be used as a piercing 
organ. The tracheal tube, which runs from the apical open- 
ing to the above-named chitinous ring, has a rather narrow 
lumen, being only one-third broader than the tube in this 
part; immediately behind the ring it expands to almost the 
whole width of the tube, but tapers again and now runs as 
a narrow tube through the whole air-tube." 

Geographical distribution. 

D e d m a r k : l. Jyl land:  Silkeborg! d 9: 14. vii. 1919 
(P. Nielsen) ; 2. Sjcelland: Donse, L:  ix. 1914 (W-L) ; 
Hillerard, L: vi. 1918 (L. Pedersen. W-L). 

S :v e d e n : S k :  R&&! 6 : 14. viii. 1918 (0. Ringdahl) ; 
S m :  (Bhn); Upl:  Stockholm (Bhn). 

F i n l a n d : N ( U ) :  Lgngskar, Tvarminne! d 9 (R. Frey) . 

Distribution outside Denmark and Fennoscandia. 

According to Marshal1 (1938, p. 271) the species has been recorded 
in E n g l a n d from the counties: Cambs, Cheshire, Dorset, Durham, 
Essex, Hants, Herts, Kent, London, Norfolk, Oxon, Surrey, Sussex and 
Yorks, from I r e  l a n d  from Ulster and Co.Wick1ow. From 
B e l g i u m it is recorded by Goetghebuer (1925, p. 213) from: "Mont- 
Saint-Armand, Gand, Destelbergen (Fl.) ; Poste1 (Camp.) (Severin) : 
For& de Soignes, Weerpede, Anderlecht, Genval (Brux.) (Tonnoir)." 
As to the distribution in F r a n c e  SBguy (1923, p. 86) remarks: 
"Toute la France, commun par places: Meudon (Seguy: Mus. Paris);  
Rambouillet (Dr. Villeneuve) Benoite-Vaux (Septembre), Verriere 
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(Juiliet-Aout) , Marne: Villers-Doncourt (Cordier) ; Lyon. Grenoble 
(Dr. Villeneuve)." Further Eckstein (1918, p. 61) records i t  from 
StraDburg. From P o r t U g a l the species is recorded by Braga 
(1931, p. 45) froin "Pinhel, Maio de 1926 (Braga)". In G e r m a n  y 
the species is widely distributed. Martini (1920, p. 175-76) records 
it from Hamburg and Danzig, Peus (1929 b, p. 6)  from Mark Branden- 
burg: "Kremmener See, Plagefenn bei Chorin, Wehrbellin-See, Spree- 
wald, Tiefwerder bei Berlin" and (Peus 1930 c, p. 670) "Mellensee, 
16. vi. 1929, Gr. Zernsee bei Werder a. d. Havel, 11. viii. 1929". Further 
(Peus 1929, p. 6)  i t  is recorded from Pommern: "Prerow und auf dem 
Darss, Usedom cswincmiinde, Zinnoivitz); OstprcuDen: am Randc des 
Schwendlunder Hochmoorcs: Schlesien: im ganzen Niederungsgebiet 
der Oder bei Breslau" and Schneider (1914; p. 34) records <t-from 
Siegburg (Bonn). As to the distribution in I t a l y Ficalbi (1896, 
p. 254) says: "Decrissi questa specie per 1'Italia. La ho trovata prima 
nelle regione romagnola (Pineta di poi anche in Toscana 
(Bosco di Tomb010 presso Pisa)." Further eastwards the species has 
been recorded by Peus (1934 b, p. 76) from L e t t l a n d : "An der 
"Lange" bei Zarnikau-Langeciems, bei Bienenhof (Riga), - - - 
Diina-Aa-Kanal bei Riga"; from P o l a n  d (Tarwid 1938 a )  ; by Ed- 
wards (1921, p. 291) from A u S t r i a :  Freistadt (Frauenfeld) and 
from H u n g a r y : Keszthely (KertBsz) from Balaton (Mihalyi 1941) ; 
by Martini (1928, p. 22) from B ul g a r i a ,  and by Leon (1911, p. 150) 
from R o u m a n i a, where i t  is very common a t  the delta (Donau), 
in the swamps a t  Braila and in the valleys a t  Pruth, Jijia and Sireth. 
Waterston (1922, p. 134) records i t  as  common in places in M a c e - 
do n i  a ,  and, according to SBguy (1923, p. 86) i t  is also found in 
P a l e s t i n e. Concerning the distribution in U S S R Stackelberg 
(1937, p. 116) remarks: "Widely but very sporadically distributed in 
the European part of USSR, in the north the species goes to the 
Leningrad degree of latitude (Sablino in the environs of Leningrad: 
Stackelberg!); also recorded from Moskva distr. (Schingarev) and 
from the central Ural (Kolosov), from Ukrain (Karkov Tischtschenko, 
Ukrainian lowlands: Rybinsk, environs of Kerson: Jazenko), Crimea 
( K a r a d a ~ !  : Pre-Caucesia (Kuban: Dobrovolskii ! ) . Trans-Caucasia 
( ~ r u s i a : - ~ i a n d a d s e  1931, ~serbe i jdschan southern"Mugan: Guzewitsch 
19321. Turkmenia (Petrischtschev 1936). Usbekistan (village Syrdar- 
jinsk: Montschadskij!). East  Kasakstan (environs lake Nor-Shjsan, 
Semipalatinsk: Simanin) , southern zone of West-Siberia (Rubzov, 
Bijsk, Minuslnsk: Simanin!).""' Other records from USSR are: 
Ukraina, basin of Dnjepr (Dolbeskin 1928) ; Kirgisia (Petrischtscheva 
1940) and N. Caucasus: Mosdoksk Malaria Station, 14. vi. 1930 (A. A. 
Mess 1939). 

Biology. 

On the biology of Taeniorhynchus richiardii in D e n - 
m a r k Wesenberg-Lund (1920-21, pp. 108-113) i. a. 
says: "In the autumn of 1914 I made many excursions to 
Donse, and I found many larva3. - - The larva was 
rare;  the greatest number I was able to procure after 
searching for 4-5 hours was 10-15. - - The vegetation 

'B Translated from the Russian text! 
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was composed of Acorus, Ranunculus Zingua, Glyceria 
spectabdis and Typha angustifolia. I have no impression 
that  the larva preferred any of these plants to the others: 
if so i t  would probably be Acorus. - - - In June 1918 
my assistant mag. sci. L. Pedersen found the larva of 
Tceniorhynchus Richnrdi in a sheltered little creek in Funke- 
dam near Hi l ler~d.  - - - This spot was covered with 
submerged plants of Sparganium and Scirpus; the bottom 
round this was oovered with Fontinalis and a few Potamo- 
geton natans. Among the Sparganium I could get about 
twenty larva: in one single catch, outside it only one or two. 
Taking the plants out with my hand I more than once got 
plants, on the roots of which I found the larva fastened. 
These plants were always Sparganium. - From the structure 
of the trumpets we must suppose that  the pup= like the 
larva: are fastened to the plants and for their respiration 
use the air in the intercellular spaces. - - - The life- 
cyclus of the species is probably as  follows: The female 
dspbsits i t s  hitherto almost unknown eggs in the course of 
the summer. In autumn the eggs are hatched. In September 
we mainly find very tiny larva: on the roots. Before winter 
most of the larva: are full-grown and in this stage they 
winter. The pupation takes place in the latter part of May. 
Whether the imago winters we do not know but it is not 
probable that  it should do so." 

From Marshal1 (1938, p. 270) I quote: "In B r i t a i n, larvae of 
T. richiardii have been found attached to the roots of Ranz~nculus, 
Acorus, Glyceria (especially (GZyceria flzsitans) and Typha. - - - 
Shute states that  the females, though "very troublesome to men and 
animals" are "seldom on the wing until it is nearly dark". He also 
directs special attention to the fact that  females of this species are 
likely to enter bedrooms during the night and to depart, gorged with 
the blood of the occupants, before daybreak; - - - Male adults of 
T. richiardii are in evidence from about the middle of July until the 
end of August." He also states that  "a female of T. richiardai, captured 
and blood-fed bv Shute. laid. in the laboratorv a raft com~osed of 
200 eggs". 

In  coincidence with the statements above SBguy (1923, p. 88) 
records from F r a n c e : "Comme certaines lapves dfEphydrides, on 
trouve le plus souvent la larve du T. richardii accrochee aux racines 
du Glyceria flz~itans, pendant les mois de juin et  juillet. I1 semble qu'il 
n'y ait qu'une generation par an. - - - Cette espece hiverne sous 
la forme larvaire." 

As to the bloodsucking habits of T. richiardii the authors agree that  
this species is a very annoying and persistent biter. From G e r m a n y 
Martini (1920, p. 175) states: "Bei Hamburg kenne ich Platze, WO sie 
wie ihre amerikanischen Verwandten ausserst haufig und lastig ist" 
and Peus (1929 b, p. 6 ) :  "Bildete stellenweise eine unertragliche Plage" 
Goetghebuer (1925, p. 213) records from B e  l g i  u m: "La 9 pique 
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Bnergiquement", Ficalbi (1896, p. 254) from I t a l y: "La femina, chc. 
va attorno specialemente nell imibrunire, ma anche di notte e talvolta 
di giorno, moleste colle sue puncture l'uomo e i mammiferi" and Water- 
ston (1922, p. 134) from M a c e d o n i a : "When numerous it is a 
pest, and blood-gorged females were frequently brought in for deter- 
mination with complaints of their severe bite." The most vivid picture 
of the blood-sucking ha~bits of this species we find in a report by 
Martini and Zotta (1934, p. 183) from R o m a n  i a : "En ce qui 
concerne la maniere dont se cmpor t e  le Mansonia  dans le delta, nous 
lisons, dans Zotta, que c'est le moustique le plus ddsagreable du delta. 
"Certaines anndes, ces moustiques apparaissent en veritables nuees. 
soit seuls, soit accmpagn6s de A. pseudopictus. En 1926, leur nombre 
etait vraiment impressionnant. I1 suffisait de slarr&ter quelques minu- 
tes dans la rue, dans un espace decouvert ou au milieu du village pour 
en avoir de veritables essaims autour de la tGte. Les Mansonza piquent 
certainement le jour, comme vers le soir, au cr6puscule ou pendant 
la nuit et vers le lever du jour. 

Vers le soir, la combativite des Mansonza augmente tant  qu'on est 
oblige de les chasser presque constamment du geste. Si, a partir de 
6 heures du sow, on veut aller jouir de la fraicheur de l'air dans les 
dunes, on est immediatement entoure de petits nuages de Mansonia  
qui, en seul et m&me instant, se posent et piquent. C'est un tableau 
caracteristique que celui des groupes de promeneurs sortis a la frai- 
cheur, qui agitent constamment de mouchoirs, de voiles, etc., pour se 
defendre contre ces insectes. La ville Sulina offre, a cet Bgard, un 
example Bdifiant, ainsi que n'importe quel march6 de poissons a 
l'interieur du delta, ou m&me des personnes qui resident depuis long- 
temps dans le pays et sont plus ou moins immunisees contre les 
piqiires de moustiques, agitent automatiquement et sans arr&t un 
mouchoir autour de leur t&te, sans se laisser distraire de leur travail 
habituel." 

Genus Aedes Meigen 1818. 

Mosquitoes of moderate size, mostly of insignificant colour 
but often with white o r  golden markings on a dark ground. 

Proboscis of uniform thickness, mostly not longer than 
the femur of the  fore-leg. Male a n t e n n a e plumose with, 
the ultimate and the penultimate segments elongated; female 
antennae pilose. P a l p i of the female in most species less 
than one-quarter of the proboscis. Eyes distinctly separated 
and with a row of orbital bristles. Anterior pronotal lobes 
widely separated. Spiracular bristles absent but a row of 
posterior pronotal bristles a m  overlapping the spiracle. 
S c U t e l l U m three-lobed with 3 groups of setae. P 0 S t - 
n o t U m without setae. The tibiae of the h i n d l e g longer 
than the first tarsal segment. A transverse row of hairs 
near the apex of the hind tibiae accompanied by a more 
distal row of 7-10 stout bristles, termed the t i b i a l 
S c I- a p e r. Pulvilli absent. The cllaws on the fore- and 
middle legs of the female with one or two teeth. W i n g. 

13 - Norsk Rntomol. Tirlsskr. Suppl. I 



194 Leif R. Natvig 

The forks of \r2+3 rarely longer than the stem; the malis 
terminates distinctly beyond the base of the radial sector. 
The female a b d o m e n pointed, the eighth segment more or 
less retracted within the 7th. Male terminalia with a lacuna 
hollowed out of the inner face of the ~sclerotized basistyle. 
Proctiger simple without spines or hairs a t  the tip of the 
paraprocts. 

L a r v a. Head wider than long. Antennae mostly short. 
Antenna1 tuft  moderate or delicate, in general inserted in or 
before the middle of the antennae. The frontal hairs vary 
in position; the inner and mid frontal hairs either lie in a 
line with the outer frcmtal hair (subg. Aedes) or the mid 
frontal hair lies more or  less in front of the inner one 
(Aedimorphus, Ochlerotatus and Finlaya). Comb-scales 
arranged in a distinct triangular patch (subg. Ochlerotatus), 
nearly in a row (subg. Aedes, Aedimorphus) or  in a distinct 
single and evenly-aligned row (subg. Finlaya) . Siphonal 
index mastly about 4 : 1. Pecten well developed. Ventral 
siphonal tufts inserted about the middle or conspicuously 
beyond the middle [of the siphon. The two species A. (0 . )  
punctor and A. (0.)  nigripes have the anal segment with 
a complete sclerotized ring, whereas the remainder have the 
anal segment with a saddle only. 

The genus Aedes have been divided into several subgenera 
of which only four : Aedes, Aedimorphus, Ochlerotatus and 
Finlaya occur in our region. As to the foundation of these 
divisions Edwards (1932, p. 130) remarks: "In 1917 I de- 
fined a number of subgenera and groups on the structure 
of the male hypopygium, and this was adopted with isome 
modifications by Dyar in the f~ll~owing year. Dyar took as  
primary characters for the division of the genus the presence 
or absence of claspettes, but i t  would now seem that another 
character to which I called attention in 1921 - the form of 
the phallosome - may be of more fundamental importance. 
These two charactew, together with the form of the male 
palps, form the basis of classificati~on of the genus - - -. 
No means of separating the subgenera with certainly in the 
female or the larval stage has yet been discovered." Con- 
cerning the northern Aedes, I have the imprassion that the 
male genital organs give the only reliable characters for 
differentiation, inasmuch as  the male palpa have a peculiar 
form in the subgenus Aedes only. According to this I give 
below a key t o  the subgenera based on the male terminalia. 
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T a b l e  10. 
Key to the subgenera based on the male terminalia. 

1. (4)  Typical claspettes present. Sclerites of the phallosome 
plain, undivided. 

2. (3)  Basistyle with more or less developed apical and basal 
lobes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ochlerotatus 

3. (2) Basistyle without apical and basal lobes . . . . . . . . . . . .  Finlaya. 
4. (1) Typical claspettes absent. Sclerites of the phallosome 

complicated, divided. 
5. (6)  Dististyle bilobed, inserted before the apex of the basi- 

style, without a movable claw . . . . . . . . . . . . . . . . . . . .  Aedes. 
6. (5) Dististyle not bilobed, inserted a t  the apex of the basi- 

style. With conspicuous, movable claw inserted before the 
apex of the dististyle . . . . . . . . . . . . . . . . . . . . . . . .  Aedimorphus. 

T a b l e  11. 

Key to the fourth instar larvae of Aedes. 
(44) Siphon without dorsal hairs. 
(3)  Antenna with unbranched hair and smooth shaft; ab- 

dominal tergites and sternites with paired stellate tufts; 
comb-scales arranged in a single, evenly-aligned row 
(Finlaya) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  geniculatus Oliv. 

(2)  Antenna with branched hair and spinose shaft; ab- 
dominal segments without stellate tufts; comb-scales 
arranged in patches or (when few in number) in a 
single, unevenly-aligned row. 

(7) Last one or two pecten teeth widely detached from the 
rest; siphonal hair-tuft very small and well beyond 
middle of siphon; no long hairs near middle of front 
margin of thorax. 

(6)  All frontal hairs in line; mouth-brushes not combed; 
detached pecten teeth of same shape as the remainder 
(Aedes) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cinerezcs Meig. 

(5)  Inner frontal hairs somewhat behind the mid frontal 
hairs; mouth-brushes combed; detached pecten teeth 

. . . . . .  plain, without denticles (Aedimorphus) uexans Meig. 
(4)  Either the pecten has no detached teeth, or the siphonal 

hair-tufts is Jarger and situated a t  about the middle of 
the siphon; long hair-tufts present near middle of front 
margin of thorax (Ochlerotatus). 

(9) Antennae longer than head . . . . . . . . . . . .  diantaeus H. D. K. 
(8) Antennae shorter than head. 

(21) Ventral brush with 5-7 pre-cratal tufts (annulipes- 
group). 

(18) Siphonal index distinctly over 3; terminal pecten teeth 
more or less detached. 

(15) Number of comb-scales not exceeding 15. 
(14) Comb with 6-9 scales in one irregular row; frontal 

hair-formula 2: 2 . . . . . . . . . . . . . . . . . . . . . . . . . .  riparius D. K. 
(13) Comb with 9-15 scales arranged partly in two rows; 

frontal hair formula 1 :  1 . . . . . . . . . . . . . . . . . .  cyprius Ludl. 
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15. (12)  Comb with 23-35 scales in a triangular patch. 
16. (17)  Siphon evenly tapering from base towards apex; apical 

hair on ventral valve not stout and hook-shaped; anal 
gills shorter than saddle . . . . . . . . . . . . . . . . . .  flavescens Miill. 

17. (16)  Siphon rather slender, distinctly tapering from the 
middle; apical hair on ventral valve stout and hook- 
shaped; anal gills longer than saddle . . . .  escrucians Walk. 

18. (11)  Siphonal index a t  most 3; all pecten-teeth close-set. 
19. (20)  Number of comb-scales 31-44 . . . . . . . . . . . .  annnlipes Meig. 
20. (19)  Number of comb-scales 28-48 . . . . . . . . . . . .  cantans Meig. 
21. (10)  Ventral brush with a t  most 3 pre-cratal tufts. 
22. (25)  Anal segment ringed by the dorsal plate (saddle). 
23. (24)  Siphonal hairtuft distinctly beyond the pecten. All 

pecten-teeth close-set . . . . . . . . . . . . . . . . . . . . . .  punctor Kirby. 
24. (23)  Siphonal hair-tuft within pecten or basal of the last 

pecten-tooth. The last two-three pecten teeth detached 
nigripes Zett. 

25. (22)  Anal segment not ringed by the dorsal plate. 
26. (27) One or two simple detached pecten-teeth distinctly 

beyond siphonal tuft . . . . . . . . . . . . . . . . . . . .  cataphylla Dyar. 
27. (26)  No pecten teeth beyond the tuft. 
28. (35)  Ana! gills shorter than saddle. 
29. (30) Siphonal tuft distinctly beyond middle of siphon caspius Pall. 
30. (29) Hair-tuft usually before, rarely slightly beyond, middle 

of siphon. 
31. (32) All comb-scales blunt-ended and exceeding 40 in num- 

ber; inner mid-frontal hairs always branched . . detritus Hal. 
32. (31)  Comb comprising both blunt-ended and pointed scales, 

which average about 24 in number. 
33. (34)  Anal gills globular, about a third a s  long a s  the saddle; 

inner and mid-frontal hairs usually simple, one or other 
not infrequently bifid . . . . . . . . . . . . . . . . . . . . . .  dorsalis Meig. 

34. (33)  Anal gills tapering, about half a s  long a s  the saddle; 
inner and mid-frontal hairs nearly always simple 

lez~conzelas Meig. 
35. (28) Anal gills a t  least a s  long as the saddle. 
36. (39) Comb with 50 or more scales in the patch. 
37. (38)  Comb-scales sharp-pointed; anal gills twice a s  long a s  

the saddle . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pullatus Coq. 
38. (37)  Comb-scales blunt-ended, fringed; anal gills about a s  

long a s  the saddle . . . . . . . . . . . . . . . . . . . . . . . .  coaz:nz~nis Deg. 
39. (36)  Comb with 10-24 pointed scales in the patch. 
40. (41)  Last few pecten-teeth detached . . . . . . . . . . . .  itztrudens Dyar. 
41. (40)  All pecten-teeth close-set. 
42. (43) Mid and inner frontal hairs 2 : 3; comb with 20-24 

scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  sticticus Meig. 
43. (42)  Mid and inner frontal hairs 1 : 1;  comb with 10-12 

scales . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nigrinus Eckst. 
44. (1 )  Siphon with three or four pairs of hairs along the dorsai 

surface, detached teeth beyond hair-tuft . . . .  rusticus Rossi. 

In  the above key the  larva of A. nearcticus Dyar is 
omitted, but m m t  probably i t  should  be placed in the key in 
grroup No. 41. Hav,ing only a single lama of nenrcticus a t  
hand and no larvae of sticticus and nigrinus I am not able, 
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from the literature, to find exact characters distinguishing 
these three species. As f a r  a s  can be seen from the de- 
scriptions and figures published (Peus 1933, pp. 156-5'7; 
Martini 1931, p. 311) the outer frontal hairs in sticticus 
and nigrinus have 5 branches, whereas the outer frontal 
hairs in the single llarva of nearcticus, a t  hand, have 3 
branches. Also the anal gills seem to be shorter in nearcticus 
than in the two other species. 

Subgenus Ochlerotatus Lynch Arribalzaga. 1891. 

Proboscis conspicuously longer than the femur of the 
foreleg. Vertex ("occiput") with narrow scales; temporae 
with broad scales. M a l e : palpi longer than the proboscis ; 
the ultimate and penultimate segment and the distal end of 
the long segment swollen and furnished with long hair-tufts. 
The hair-whorls of the male antennae not uniformly 
developed, most hairs projecting either from the dorsal or 
ventral side of the segments. Terminalia with typical 
claspettes. Basistyle a t  least with distinct basal lobes. 
F e m a l e : abdomen tapering, the  eighth sternite small, 
cerci long, conspicuously protruding. Claws toothed. 
L a r v a e : mid frontal hairs more or less directly in front 
of the inner ones; a well developed hair-tuft projects on 
either side from about the middle of the siphon. 

Martini (1931, p. 264) divides the subgenus Ochlerotatus 
in groups (globi) : Feltianus, Hyparcticus, Finlaya and 
Ochlerotatus S. str., characterised by the male terrninalia, 
Feltianus also by the broad flat  scales a t  the anterior pro- 
notal lobes. Edwards (1921, p. 293; 1932, p. 131 e t  seq.) 
considers Finlaya as a subgenus anld remarks concerning 
the subgenus Ochlerotatus (1921, p. 296) : "The palaearctic 
species are divisible (as adults) into three groups according 
to the markings of the tarsi. The first  two of these groups 
appear to  be natural assemblages of species, but the third, 
with dark tarsi, is less natural and shows more structural 
diversity. These groups may be known as the dorsalis- 
group, the annulipes-group and the  communis-group; as  
mentioned below. A. punctor, though placed on account of 
coloration in the communis-group, shows signs of affinity 
with the dorsalis-group, while other members of the com- 
?nunis-group (such as  A. communis itself) are probable more 
nearly related to the annulipes-group. The structure of the 
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male hypopygium shows the isolated position of A. rusti- 
CUS - - -." 

This subgenus includes most of the mosquito species in 
our region. Of the total number known of 115 species, 20 
have been found in Fennoscandia and Denmark. The Ochle- 
rotatus species are typical spring breeders. The larvae of 
most species are bottom feeders. The Ochlerotatus passes 
the winter time in the egg stage. 

In the key below on the groups of the subgenus Ochlero- 
tatus, I have inserted A. vexans, in spite of the fact that  this 
species belongs to another subgenus. As however the female 
of vexans only differs from cantans with narrow tarsal rings 
in minor characters of colour, I found it most practical to 
place these forms in the same key to avoid confusion. 

T a b l e  12. 

Key to the male terminalia of Ochlerotatus. 
1. (2) Basal lobe of basistyle bearing a row of flattened 

bristles or scales; claw of the dististyle long and s- 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  shaped rusticus (Rossi) 

2. (1) Basal lobe of basistyle otherwise; claw of dististyle 
straight. 

3. (8) Basistyle with three spines; two on the basal lobe, back- 
wardly directed, one more distally placed and inwardly 
directed (Hyparcticus) . 

4. (5) Basistyle swollen in the middle, where it has a large 
inwardly-directed hair-tuft . . . . . . . . . . . . . .  diantaeus H. D. K. 

5. (4) Basistyle not swollen in the middle, without hair-tuft 
in the middle. 

6. (7) A distinct hair-tuft adjoining the apical lobe; on the 
basal lobe the two spines on the wanty projection equal, 
stout and curved . . . . . . . . . . . . . . . . . . . . . . . .  intrudens Dyar. 

7. (6) No distinct hair-tuft adjoining the apical lobe; on the 
basal lobe one of the two spines on the warty projection 
distally faintly sclerotised, flattened and lanceolate, 
apically more or less curved; the other spine of ordi- 
nary form . . . . . . . . . . . . . . . . . . . . . . . . . .  pullatics (Coq.) 

8. (3) Basal lobe of the basistyle with a t  most two stout 
,spines. 

9. (12) Basal lobe with two spines; apical lobe ill-defined. 
10. (11) Basal lobe of the basistyle noticeably constricted a t  the 

base, very prominent . . . . . . . . . . . . . . . . . . . . . .  dorsalis (Meig.) 
11. (10) Basal lobe of the basistyle not constricted a t  the base; 

much less prominent . . . . . . . . . . . . . . . . . . . . . .  caspiics (Pall.) 
12. (9)  Basal lobe with a t  most one spine; apical lobe nearly 

aJways well-marked 
13. (18) Apical lobe reaching back to near middle of basistyle, 

apically clothed with very short, curved bristles; stem 
of claspette short and rather straight. 
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14. (15) Basal lobe not separated from the basistyle; stem of the 
claspette short and stout, mostly moderately curved; 
appendage of the claspette without wing, about three 
times a s  long as broad . . . . . . . . . . . . . . . . . .  punctor (Kirby) 

15. (14) Basal lobe separated from the basistyle in its apical 
portion; stem of the claspette rather slender and 
straight; appendage of the claspette winged, about 
twice a s  long a s  broad. 

16. (17) Most prominent part  of apical lobe is located distally; 
distal end of basal lobe slender and pointed. . sticticus (Meig.) 

17. (16) Most prominent part of apical lobe is located basally; 
distal end of basal lobe broader and rounded.. nigrinus Eckst. 

18. (13) Apical lobe not reaching so far  back, and bearing longer 
bristles. 

19. (20) Stem of the claspette rather stout, swollen in the 
middle; basal lobe of the basistyle with a stout sclero- 
tised spine and short pubescence . . . . . . . .  flavescens (Miill.) 

20. (19) Stem of the claspette not swollen in the middle; spine 
of basal lobe when present mostly weaker and paler and 
generally accompanied by long bristles. 

21. (24) Basal lobe small, without spine, but rugose area extends 
more than half the length of the basistyle. 

22. (23) Stem of claspette rather stout, somewhat swollen to- 
wards apex . . . . . . . . . . . . . . . . . . . . . . . . . . . .  annulzpes (Meig.) 

. . . . . .  23. (22) Stem of claspette slender apically excrucians (Walk.) 
24. (21) Basal lobe larger, spine generally well-marked, rugose 

area not nearly reaching middle of basistyle (except 
in cyprius). 

25. (30) Stem of the claspette comparatively short and not 
strongly curved. . . 

26. (27) Appendage of the claspette with a long petiole and low 
wing; basal lobe of the basistyle rather small, not 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  pointed detritus (Hal.) 
27. (26) Appendage of the claspette without a long petiole; basal 

lobe of the basistyle produced and rather sharply 
pointed. 

28. (29) Basal lobe much longer than broad; appendage of clas- 
. . . . . . . . . . . . . . . . . . .  pette extremely broad cantans (Meig.) 

29. (28) Basal lobe scarcely longer than broad; appendage of 
. . . . . . . . . . . . . . . . . . . . . . .  claspette less broad riparius D. K. 

30. (25) Stem of claspette longer and strongly curved. 
31. (34) Baslstyle without long hairs arching over the upper 

surface. 
32. (33) Apical lobe of basistyle pointed, with hairs of moderate 

length; basal lobe prominent, with a long and straight, 
stout spine; appendage of claspette with a semilunary 
wing; phallosome distinctly narrowed towards apex, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  deeply incised c yprius Ludl. 
33. (32) Apical lobe of basistyle short, mostly nude; basal lobe 

narrow, with a long apically curved spine; appendage of 
claspette with a short, basally broad wing; phallosome 
not narrowed towards apex, not deeply incised nearcticus Dyar. 

34. (31) Basistyle with long hairs arching over the upper sur- 
face. 

35. (36) Appendage of claspette with two slight ridges near the 
base . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  communis (Deg.) 



Leif R.  Natvig 

36. (35) Appendage of claspette with one ridge or wing. 
37. (38) Phallosome and anal segment heavily sclerotised 

nigripes (Zett.) 
38. (37) Phallosome and anal segment not unusually strongly 

sclerotised. 
39. (40) Appendage of claspette long, petiolate with low wing; 

spine on basal lobe of basistyle conspicuously curved a t  
apex; lobes of the ninth tergite with longer spines which 
curve outwards . . . . . . . . . . . . . . . . . . . . . . . .  le?~comelas (Meig.) 

40. (39) Appendage of the claspette shorter, wing broader, not 
petiolate; spine on basal lobe of basistyle only slightly 
curved a t  apex; lobes of the ninth tergite with shorter 

. . . . . .  spines which do not curve outwards cataphylla Dyar. 

T a b l e  13. 
Key to the groups of Ochlerotatus (and A. vexans). 

1. (8) Tarsal segments with pale rings. 
2.  (3)  The pale rings embracing both the basal and distal ends 

. . . . . . . . . . . . . . . . . . . . . . . . . .  of the segments dorsalis-group. 
3. ( 2 )  The pale rings a t  the base of the segments only. 
4. (7) Tarsal pale rings very narrow. 
5. (6)  Mosquito of small or medium stature. Wings with dark 

scales only. Pale abdominal bands only basal, distinctly 
narrowed in the middle. Tarsal segments 4 and 5 a t  the 
fore-legs entirely dark . . . . . . . . . . . . . . . . . . . .  A. vexans Meig. 

6. (5) Big mosquito. Wings with light and dark scales mixed. 
Pale abdominal bands mostly basal a s  well a s  apical. 
The pale rings a t  the 4. tarsal segment of the fore-leg 
a t  least indicated by detached white scales . . 0. cantans var. 

7. (4) Tarsal pale rings broad; in some specimens about half 
the length of the segments in the hind leg . . a~nzclipes-group. 

8. (1) Tarsal segments, a t  least a t  the dorsal side, entirely 
dark. 

9. (10) Scales on the posterior pronotum broad and flat 
rusticus-group. 

10. (9)  Up4per scales on posterior pronotum conspicuously nar- 
row and curved . . . . . . . . . . . . . . . . . . . . . . . .  conimunis-group 

The dorsalis-group is, in our region, represented by the 
two species dorsalis Meig. and caspius Pall. only, but the 
authors are of very different opinions as  to the species 
validity of these forms. Concerning details see below. I am 
myself inclined to agree with Edwards who considers the 
two as  valid though very related species. In a paper by 
Dyar and Knab (1917, p. 122) the  authors point out tha t  
the North-American species curriei Coq. has been established 
on a supposed difference in the teeth of the claws, but later 
investigati~ons proved this to  be a miistake; further the 
American species lativittatus Coq., onondagensis Felt and 
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Quaylei D. K. proved to be varieties of the same species. In  
his review of the dorsalis-group Martini (1931, p. 282) re- 
marks that Dyar: "aufler dorsalis noch die Arten campestris 
D. K., melanimon Dyar und canadensis Theob. aus Nord- 
amerika auffiihrt, unter denen sich viell'eicht noch unser 
caspius wiederfinden laflt. Melanimon wird von Matheson 
auch zu dorsalis gezogen". Some females of campestris from 
Canada, in our museum collection, determined by Dyar, 
Hearle resp. Twin~n., di'd, however, not agree with any one of 
our two species. Thme thorax mark'i'nge did not exhibit the 
distinct contrast of dorsalis, the median longitudinal stripe 
nlot being so dark and the pale sides havidng a yellowish tint. 
The wing scaling is dark an'd light sprinkled as in caspius, 
but the abdominal design is blackish brown and white as 
in dorsalis. The figure by Dyar (1928, P1. XLVII, fig. 152) 
of the male terminalia exhibit qu'ite anlother type of the basal 
lobe of the basistyle, and moreover the spine is missing. As 
i t  is, further investigations on the nearctic and palaearctic 
forms of this group are highly desirable. 

T a b l e  14. 
A. Key to the females. 

1. (2) Mesonotal scales fawn-coloured; the median third de- 
marcated by a pair of longitudinal narrow white stripes. 
Wing with evenly mixed dark and light scales. Abdomen: 
dark areas of the tergites brown, pale areas yellowish 

. . . . . . . . . . . . . . . . . . . .  with lateral white patches caspius Pall. 
2. (1) Mesonotum with the median third dark brown, posteriorly 

more or less distinctly ornamented with a pair of narrow 
white lines. The two outer thirds of mesonotum ashy- 
white. Wing with basal parts  of costa and radius, white 
scaled. Colouring of abdominal tergites blackish-brown 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  and ashy-white dorsalis Meig. 

B. Terminalia. 
1. (2)  Basal lobe of the basistyle noticeably constricted a t  the 

. . . . . . . . . . . . . .  base; very prominent (Fig. 53 a )  dorsalis Meig. 
2. (1) Basal lobe of the basistyle not constricted a t  the base; 

. . . . . . . . . . . . . . . .  much less pro'minent (Fig. 53 b) caspiu,s Pall. 

Aedes (Ochlerotatus) dorsalis (Meig). 

C. do?-salis Meig. (Syst. Beschr. 6 ,  p. 242) . . . . . . . . . . . . . . . . .  1830 
C. curriei Coq. (Can. Ent. 33, p. 259) . . . . . . . . . . . . . . . . . . . . . .  1901 
C. onondageltsis Felt. (N. Y .  State Mus. Bull. 79, p. 278) . . . .  1904 
C. latit,ittatus Coq. (Ent .  News, 17, p. 109) . . . . . . . . . . . . . . . . . .  1906 
A. quaylci D. K. ( J .  N. Y. Ent. Soc. 14, p. 191) . . . . . . . . . . . . . .  1906 
Crabh. nzediolineata Ludl. (Can. Ent. 39, p. 129) . . . . . . . . . . . .  1907 
Grabh. broyuettii Theob. (Entom. 46, p. 154) . . . . . . . . . . . . . . . .  1913 
A. grahami Ludl. (Ins. Insc. Mens., 7, p. 154) . . . . . . . . . . . . . .  1920 
A. (0) melanimon Dyar (Ins. Insc. Mens., 12, p. 126) . . . . . . . .  1924 
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Synonymical and systematical remarks. 

In his last review (1932, p. 141) Edwards has placed 
Culex maculiventris Macq. as synonym with 0. caspius Pall. 
but without further argumentation. I therefore hold with his 
previous interpretation (1921, p. 301) where he says, con- 
cerning A. dorsalis: "Rather contrary to expectation, 
Macquarts C. maculiventris proves to be this species anld 
not A. caspius, according to the type female, which was sent 
me by M. S15guy." 

In older literature there seems to be quite some confusion 
in the synonymy of A. (0) dorsalis Meig. and A.  (0) caspius 
Pall. Oldw statements of distribution, which have not been 
controlled more recently, therefore must be looked upon 
with a certain reservation. However, IMwards has examined 
several type specimens and thereby contributed much to 
an elucidation of the matter. He i. a. says (1921, p. 301) : 
"I have (decided to adopt the name dorsalis for this species 
for two reasons. First I am indebted to M. %guy for send- 
ing 'me a female from Meigen's collection labelled "Culex 
dorsalis, Berlin" probably in Meigen's own handwriting. 
As C. dorsalis was originally (described from Berlin, it seems 
reasonable to accept this specimen as the actual type of 
the species. It is in good condition, and obviously A. curriei, 
not A. caspius. Secondly, from the description of Staeger 
and Letterstedt, as  well as from some examples named by 
Staeger which were sent me by Dr. Wesenberg-Lund, i t  
would seem that these writers based their conception of C. 
dorsalis mainly on A. curriei." 

Through the oourtesy of Dr. K. Henriksen and Dr. S. L. 
Tuxen I have received for inspection the mosquitoes from 
Stager's collection in the aaological museum a t  Kerbenhavn. 
Among the 18 specimens labelled 0. dorsalis, were 4 males 
and 10 females of 0. dorsalis, further 3 females of 0. caspius 
and one Anopheles maculipennb. One female labelled 
A. vexans also proved to be 0. dorsalis. 

Wesenberg-Lund (1920-21, p. 46) says regarding 0. cur- 
riei Coq.: "This species is in my olpinion inidistinguishable 
in the imago-stage from 0. caspius." He considers 0. caspius 
to  be the common species in Denmark and he remarks 
(p. 47) : "In more than twenty-five samples of mine, hatched 
in my laboratory, in the time from May to July I have never 
got more than about fifty 0. curriei as compared with 
thousands of 0. caspius." However, among the 4 varieties 
of 0. caspius, described by Wesenberg-Lund, I am inclined 
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to consider number 3 and 4 a s  true dorsalis. I therefore 
suspect Wesenberg-hnds caspius to be a mixture of speci- 
mens of the two rather near-related species. 

In his monograph on the palaearctic mosquiltoes, Martini 
(1931, pp. 282-285) idiscussas the Aedes dorsalis problem. 
He has found many specimens which do not agree with 
Edwards' descriptijon of dorsalis and caspius, the colouring 
of the adult thorax and the position of the larval siphonal 
tuft being rather variable, and the range of variation ia to 
some extent overlapping in the two forms. However, having 
pointed out the diffioulties, he concludes : "Nach allen diesen 
Beobachtungen muss ich Edwards zustimmen, dass es sich 
bei "dorsalis" auct. um 2 gute Arten handelt, doch sind die- 
selben sowohl in der Lame wie in der Imago m h t  variable 
und wir haben eben auch hier wieder den bei Stechmiicken 
so haufigen Fall, dass einzelne weibliche Stucke sich schlech- 
terdings nicht mit sicherheit bestimmen lassen, weil sich die 
Variationskurven der einzelnen Merklmale fur  lbeide Arten 
iiberschneiden. Leider kann ich aber Edwards in dieser Tren- 
nung von dorsalis and caspius nicht bis ins einzelne holgen, 
weil mir  die typische Form der einen Art eben die mit grauem 
Thorax und braunen Mittelstreifen zu sein scheint. Das 
"creamy" ist wohl keine Hauptsache bei der Unterscheidung, 
und die Mehrzahl der Stucke von dorsalis ist noch extremer 
in der Ausbreitung der hellen Schuppen als die von Edwards 
der Unterscheidung zugrunlde gelegte Form. Die Namen will 
ich so belassen, wie slie Edwards nun gewalt hat, trotz der 
Feststellung S. 0." 

Stackelberg (1937, p. 138) considers caspius und dorsalis 
as  two forms (subspecies) of one species. Concerning A.(O). 
caspius he aays: "A species which is very variable in the 
colouring. In the Palaearctic region the species is repre~sented 
by two forms (~sub~species). The typical form, A. caspius 
caspius, occurs in more southern, arid regions with lsaline 
waters. The other sub-species, A. caspius dorsalis, is chasac- 
teristic of more nortihern and humid regions with fresh- 
waters. In a median zone (in USSR i. a. in the Lower Volga 
distr.) intermedian fonms have been found." 79 His descrip- 
Oion of the colouring of the abdominal tergites in the Russian 
specimens of A. caspius caspius do not agree with the Fenno- 
scandian specimens I have seen, but in other characters they 
seem to be rather similar. 

Translated from the Russian text. 
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The Danish and Fennoscandian specimens of dorsalis and 
caspiu,s a t  hand, have, all of them, the typical colouring. 
Unfortunately Wesenberg-Lund's material has not been 
accessible. 

Description. 

F e m a l e. Front of h e a d with white narrow curved 
scales and white hairs forming a tuft  between the eyes. 
Vertex ("occiput") in the middle with white narrow curved 
scales and yellowish-whlite upright forked scales; a t  the 
sides with two patches of dark brown, more delicate, narrow 
curved scales with golden reflections and with some dark o r  
black upright forked scales. Telmporae with flat  white scales. 
Eyes bordered with bladk bristles. C l y p e U S blackish. 
P r o b o S c li S blackish-brown, in the middle more or iess 
sprinkled with white scales, apex dark. A n t e n  n a e. Tori 
dark brown with white scales dorsally and a t  the inner side. 
Flagellum dark brown with minute white-reflecting hairs 
and a t  the base of the segments bigger black hairs. First  
segment of flagellum with a lighter colouring. P a l p i 
(fig. 50 b) blackish brown, somewhat lighter a t  the apex. 
Some Finnish specimens have the palpi sprinkled with 
scattered white scales. T h o r a X. Anterior pronotal lobes 
blackish brown with white narrow curved scales and dark 
bristles with light reflections towards apex. Posterior pro- 
notum with dark brown narrow curved scales in upper half 
and white ones in lower part. Mesonotum clothed with deli- 
cate narrow curved scales that  form a broad median golden- 
brown o r  dark-brown band, posteriorly split into three 
narrow stripes, the median stripe reaching the antescutellar 
space. Sides of mesonotum ashy-white. In most specimens 
a lateral dark-brown stripe from the anterior pronotal lobe 
towards the root of the wing. S c U t e l l U m dark brown 
with light bristles and three patches of white narrow curved 
scales. P o s t n o t U. m blackish brown. Pleurae blackish 
brown with white scales. W i n g. Scaling dark and white 
mixed a t  costa, radius, and the forked portions of Media 
and Cubitus. Basal parts of costa and radius, entirely white 
scaled. H a l t e r yellowish-grey with some white scales at 
Lhe outer side of the globule. L e g S. Front side of femurae 
blackish brown, sprinkled with white scales. Basal part 
of mid and hind femurae light, and so is also back side olf 
all femurae. Knee spot white, small. Front side of tibiae 
blackish brown and white sprinkled, with a white apical 
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Fig. 50. Female palpi of A. (0) caspazts Pall. ( a )  and A. (0) dorsalis 
Meig. (b) .  (Aut. del.) 

patch. In many specimens the white scales predominate. 
Back side of tibiae light with dark apex. Tarsal segments. 
Fore-leg: segment 1 and 2 with basal and apical white ring, 
segment 3 with basal white ring only. The remainder dark 
scaled. Mid leg: segment 1-3 with basal and apical white 
rings. Hind leg: segment 1-4 with basal and apical white 
rings, segment 5 whitish. In some specimens the white 
scales a t  segment 1 tend to form a lateral white stripe, 
especially distinct in the hind leg. A b d o m e  n (fig. 51) 
blackish brown with basal and apical white bands which 
connect in a median and two lateral longitudinal lines. The 
abdominal tergal colour pattern thus consists of two (black 
patches on white ground in each segment. The first  abdominal 
segment with a median patch of white scales and light 
bristles. On the seventh segment the two black patches are 
small; in one Finnish specimen they are represented by black 
points only, and in one Danish specimen the seventh ab- 
dominal tergite is entirely white. The colouring of the ab- 
dominal tergites is rather variable. Tip of abdomen pointed. 
Cerci long. Length of wi'ng: 4 mlm. 

M a l e. A n t e n n a e. Tori blackish brown. Flagellum 
black and greyish ringed. Hair whorls grey with light 
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Fig. 51. Abdominal tergal markings. a-b, males, c-e, female8s 
a,  c, A. caspius Pall.; b, d-e, A. dorsalis Meig. (Aut. del.) 

reflections, in some specimens faintly fox-coloured. P a l p i 
exceed the proboscis by nearly the length of the last segment. 
Calouring dark brown. The long segment white a t  the  base 
and in the distal half, a dark  ring in the middle and dark 
scaling a t  the apex. Sides af segment 4 and base of the 
ultimate segment white. Hair-tufts long, dark brown with 
fox-coloured reflections, and situated a t  segment 4 and 5, 
but a t  apex only of segment 3. 

T e r m i n a l i a (figs. 52, 53). Basistyle with ill-defined 
apical lobe. Basal lobe prominent, constricted a t  the base; 
i t  carries a dense mass of bristles and two stout spines. The 
upper spine is straight, the lower spine is conspicuously 
hooked. Stem of the claspette short and straight; near the 
apex i t  is distinctly narrowed and just a t  this point some 
bristles are inserted. Spine winged. Dististyle curved, with 
long claw. Proctiger with stout, sclerotised paraprocts. Lobes 
of the ninth tergite with 3-8 spines. Mean value for 3 speci- 
mens, counted for both lobes: 5,7. 

L a r v a. According to Marshal1 (1938, p. 187) the larval 
distinctions separating A. dorsalis from A. caspius, in the  
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Fig. 52. Aedes (Ochlerotatus) dorsalis (Meig.) . 
Terminalia (total view). (Aut. del.) 

4th instar are the position of the siphonal tuft, the number 
of the pecten teeth and the shape of the frontal hairs. The 
distance of the siphonal tuft from the base of the siphon 
(expressed as a percentage of the siphonal length) varies in 
dorsalis from 43 to 54 anld in caspius from 55-62. The 
number of pecten teeth varies in dorsalis from 14 to 21 and 
in caspius from 20 to 26. In dorsalis the inner and mid 
frontal hairs are frequently bifid. In caspius one or the 
other of these hairs may occasionally be bifid, but never both 
of them. 

I have only two Norwegian larvae which fully agree with 
the characters 'mentioned above. With some doubt I also 
include some larvae, from Fornebo (Ak 13). In this place 
multitudes of larvae were found in small pools near the sea- 
shore. Unfortunately only very few larvae were isolated 
for hatching, the remainder being preserved in alcohol. Two 
adults were hatched: a m d e  and a female A. dorsalis. The 
larvae agree in most characters with the description of 
dorsalis, but in contradistinction to Marshall's description 
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Fig. 53. Right basistyle with basal lobe of A. 10) clorsalis ( a )  and 

A. ( 0 )  caspius (b) .  (Aut. del.) 

of the English dorsalis, these larvae have simple frontal 42 
hairs only. Details of the chaetotaxis is given below, but .i 
further investigations are needed. I t  must be emphasised r 

that A. caspius has hitherto not been found in Norway. 
1 

+I  
T a b l e  15. 

Larval chaetotaxis of A. dorsalis Meig. 

The distance of tuft from the base of the siphon (per cent) 
is from 47 to 52. Mean value (eight specimens) : 49,9. 

Nutnber of branches in Number of 
Siphonal 

index 

21-25 
23.5 
(9) 

Frontal hairs l Siphonal Comb. I Pecten 

outer mid I inner I I scales teeth 

16-19 
l 7  
(10) 

5-8 
6.6 
(14) 

1 
1 

(19) 

5-8 
5.9 
(15) 

1-2 
1.2 
(19) 

19-27 
23.8 
(8) 
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Geographical distribution. 

D e n m a r k : 1. Jylland: Tipperne! d : 26. viii. 1946, ?: 
6. ix. 1946 ( S g .  A.);  Eastern coast, especially in the 
inner fjords (W-L). 2. Sjcelland: Amager! d? (Stz-  
ger) ; Roskildefjord (W-L) ; Laaland: Southern coast 
a t  Guldborgsund (W-L); Moen: Ulfshale, meadow a t  
the seashore! d ?: v. 1938 (H. Anthon). 

S W e d e n : S k .  Lund and Lomma (Zett.) ; ol!  d (Bhn) ; 
tig! (Hagl). 

N o r W a y : 0 :  1. Hvaler: 'Island Kirkeerya, Brennesand: 
P: 13. iv. 1938 ( d ?) (LRN) ; Arekilen, $2: 22. v. 1928 
(LRN) ; Orekroken, L :  14. iv. 1938 ( ) (LRN) ; A k : 
14. Oslo: Terien botanical garden, d : 30. v. 1849, $2: 
6. vi. 1849 (Siebke) ; 12. Bcerum: Snareren, L :  29. iv. 1928 
(LRN) ; 13. Aker :  Fornebo, L : 2. v. 1937 ( d ?) (LRN) ; 
B er : 1. Hurum:  litle pond a t  the seashore a t  Ssetre, 
L : 8. v. 1938 (LRN) ; V E : 24. Stavern, (Siebke) . 

F i n l a n d : A b ( V ) :  Kuusto (Lund~t r . )  ; Uskela (Eonsd.) ; 
Eriksberg, Naendal!  d : 12. viii. 1939 (Tiensuu). N ( U ) :  
Tvarmime (Frey) ; Helsingfors ! ? (A.Palm6n). K l ( L K )  : 
Kexholm (Tengstr.) ; O m ( K P ) :  Pederserre! : 26. vi. 
-5. viii., ?: 16. vi. (StorA) . 

U S S R : LPom (Kpoc):  Sorokka! (J. Sahlb.) 

Distribution outside Denmark and Fennoscandia. 
According to Marshal1 (1923, p. 189) A. dorsalis is  recorded from 

the following counties in England: Dorset, Essex, Norfolk and West- 
morland. Burke (1946, p. 228) records the species from Cheshire. 
SBguy (1923, p. 130) records it  from F r a n c e : "Ille-et-Vilaine: 
St. Servan; Cotes- du Nord: Lamballe (J. Surcouf); Nantes (Peneau)." 
In  G e r m  a n y  the species has been found a t  Berlin (Dahlem a .  
Zehlendo~rf) (Peus 1929 b, p. 7) and a t  Mellensee in Mark Brandenburg 
(Peus 1930 c, p. 670); it  is  also recorded from Warnemiinde and Miiritz, 
Markgrafenheide and a t  Danzig (Martini 1920, p. 134). Further  east- 
wards it  is recorded from L i t h u a n  i a :  Bialowies (Sack 1925, p. 263), 
from P o l a n  d (Tarwid 1938 a ) ,  from A u s t r i a :  Hainfeld (Mik) 
(Edwards 1921, p. 302), from H u n g a r y : Budapest (Kertesz) , Buda- 
fok (Bartko), Fehertelep (Ujhelyi), Torda (Birb), Keczel, Hild (Thal- 
hammer) ,  Neusiedler-See (Handlirsch) (Edwards 1921, p. 302) and 
from B u l g a r i a (Martini 1928, p. 22). Concerning the distribution 
in U S S R Stackelberg (1937, p. 149) records: "Leningrad distr. 
(environs of Peterhoff: Montschadskiji, environs of Luga: Stackel- 
berg!). Moskva distr. (Nikolskiji) and Voronesch distr. (environs of 
Voronesch: Sehtschelkanzew) ; Ukraine: Ukrainskoje Polesje: Rybin- 
skiji), environs of Dnepropetrovsk: Guzevitsch! ) ; Donbass (Stalino: 
Kipritsch! ) ; Southern coast of Cllimea (Velitschenkevitsch 1931) ; North- 
Kaukasus (Pjatigorsk: Mess!) ; Dagestan (Enikalopov!) ; ?Aserbajid- 
schan (Akundov 1931; the records most probably concern the typical 
form, which is missing in Akundov's list; ?Georgia (Kalandadse 1931); 

14 - Norsk Entomol. Tidslkr. S11pp1. I. 
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Lower Volga distr. (environs of Saratov: Martini); Ural distr. (en- 
virons of Sverdlovsk: Kolosov, Slatouslav, Perm and Kugursk distr.: 
Mitrofanova 1929) ; Siberia: Irkutsk . (Edwards) , Ussurijisk distr. 
(Alektorov 1931)." Further records are: Kaukasus: Goratschevod- 
skaja Levada, Goratschevodsk garden and Perekumok (Mess 1929). 
According to P e t r i s c h t s c h e v a  and S c h u b l a d z e  (1940) 
A. dorsulis is the dominating Aedes-species in the Maritime Province 
of the Russian Fa r  East. Further the species has been found in 
M o n g o l i a ("VallCe pr6s de la KourC de Bandie, 1500 m" and "Bords 
du Tarim", Mission de Lacoste, Dr. du Chazaud, 1909) and in N o r t h 
C h i  n a (Tinghai, C. Ford) (Edwards 1921, p. 302). 

As to the distribution on the A m e  r i c a n c o n t i n e n t ,  Dyar 
(1928, p. 201) remarks: "It is the dominant species of the western 
plains throughout southern Canada, from Manitoba to the Rockies, 
the Dakotas, to Utah, Nevada and California, east of the Sierras. It 
occurs also a s  a coastal inhabitant of salt pools, frequent on the Pacific 
coast, rare and local on the Atlantic and Gulf coast." Recent records 
are: Massachusetts (Tulloh 1939), Nebraska (Tate and Wirth 1942) 
and Utah (Don M. Rees 1942). 

Biology. 

In Norway larvae of A. dorsalk has been found in the 
Hvaler islands (Kirkeerya: 0 1.) medio April; somewhere 
further to the noAh (Snareren: Ak 12; Fornebo: A 13) they 
were caught ultimo April and in the first days of May. The 
hatching places were small pools near the sea-shore, in one 
place the pool was partly dried up and the bottom partly 
filled with decaying leaves. In some small pools near the 
sea-shore a t  Brennesand (southern coast of Kirkeerya) the 
percentage of salt in the water was: 0,0749 $'c NaCl and the 
pH: 7,l. In these pools A. dorsalis was associated with 
larvae of A. detritus, A. communis and A. punctor. In a 
little pond near the sea-shore a t  Sotre (B0 1) one larva of 
dorsalis was found associated with larvae of Anopheles 
maculipennis and A. detritus. The percentage of salt in the 
water was: 0.2721 56 NaCl and the pH: 6.8. All the hatching 
waters in the Hvaler islands were in open-lying places ex- 
posed to the sun, but in Fornebu the pools were partly 
shaded. Adults, male and female, were found by Siebke in 
the botanical garden a t  Oslo, ultimo May resp. in the begin- 
ning of June. Most Norwegian localities are near the sea. 
From Sweden no dates have been accessible but in Finland 
males have been found from the beginning of July to August. 

Martini (1920, pp. 134--35) has found the species in multitudes at 
Bohnsack ultimo August. He further remarks: "Es ist dies also eine 
sehr haufige und unter Umstanden sehr lastige Form, die bis Anfang 
September fliegt und abends schwarmt. - - - Im Friihjahr 1915 

" Translated from the Russian text. 

.. 
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beobachtete ich die Larven von Marz ab in Pfiitzen bei Uskiib und 
spater an  vielen Stellen in Macedonien. Sie nehmen selbst sehr triibes, 
lehmiges Wasser an und fand sich in Regenpfiitzen selbst auf und an 
Wegen in denen ich sonst keine Stechmiickenlarven beobachtete 
(Branchip~ts-pfiitzen). - - - Die Miicken waren spater haufig im 
August in Uskiib, ja die einzige dortige Miicke die schon im Hellen 
lastig wurde." From Swinemiinde he records (1924, p. 441) that  they 
are also entering houses: "Namentlich auch abends gegen 1/, 8 Uhr 
(wenn es draul3en kiihler als im Zimmer wird). Gegen 10 Uhr kann 
man die Fenster wieder ohne Gefahr offnen. Um 1/2 5 Uhr folgt dann 
ein erneutes Eindringen." 

Stackelbery (1937, p. 142) records from U S S R : "The larvae were 
occasionally found in enormous quantities in temporary waters (pools, 
ditches etc.) flooded in the spring or by rain-water, also in water with 
a poor vegetation on the bottom (Reingardt and Guzevitsch 1931). 
--p The adults are chiefly found in meadows and disclose them- 
selves as  aggressive blood-suckers." 

From USA, Dyar and Knab (1917, pp. 124-25) record: "The strong- 
hold of the species is in the western plains and the desert country of 
Utah, Kevada and eastern California; but it penetrates to all the 
coasts, having been taken on the coast of New England and on the 
Gulf of Mexico. I t  has been taken near Chicago, and is probably 
scattered through open country here and there, finding a local abun- 
dance in favourably situated tidal pools. I t  does not occur in forested 
country, which explains i ts  rareness in the East. Salt marsh pools 
it may be noted, are not forested and hence the occasional occurrence 
of the species on bhe Atlantic seaboard. The species has a s  many 
generations in the year a s  the conditions warrant, although probably 
only part of the eggs hatch a t  each successive wetting. Dyar demon- 
strated this in Nevada, where he obtained as  many a s  three sets of 
lam= from one deposition of eggs." In his book on the mosquitoes 
of America, Dyar (1928, p. 201) remarks: "The larvz  occur in salty 
or alkaline pools whenever these become filled with water. - - - 
The adults occur in large numbers and are sufficiently annoying out 
of doors, especially just after dark; but they do not enter houses." 

Aedes (Ochlerotatus) caspius (Pallas.) 
C .  caspius Pall. (Reise versch. Prov. RUSIS. Reich, 1, p. 475) . . 1771 

. . . . . . . . . . . . . . . . . . . . . . . . .  C .  punctatus Meig. (Klass. 1, p. 5) 1804 
. . . . . .  ? C .  siculus Rob. Desv. (Mem. Soc. Hist. Nat., 3, p. 406) 1827 

. . . . . . . . . .  C .  maculiventris Macq. (Dipt. Exot. Suppl., 1, p. 7) 1846 

. . . . . . . . . .  C .  penicillaris Rond. (Bull. Soc. Ent. Ital., 4, p. 31) 1872 
. . . .  C .  pulchripalpis Theob. (nec. Rond.) (Mon. Cul., 2, p. 16) 1901 

Grabhamiu subtilis Ed. et Et. Serg. (Bull. Mus. Paris, 11, 
p. 240) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1905 

. . . . . . . .  Taeniorh. africanus Nev-Lem. (Arch. Par., 10, p. 271) 1906 
Mansonia arabica Giles ( J .  Trop. Med., 9, p. 130) . . . . . . . . . . . .  1906 
Grabh. willcocksi Theob. (Mon. Cul., 4, p. 294) . . . . . . . . . . . . . .  1907 
C .  arabicus Becker (Denkschr. k. Akad. Wiss. Wien, 71, p. 140) 1910 
var. longisquamosus Theob. (Ann. Mus. Nat. Hung., 3, p. 102) 1905 
albineus SBguy (Ann. Soc. Ent. France, 42, p. 260) . . . . . . . . . .  1925 
var. hargreavesi Edw. (Bull. Ent. Res., 10, p. 130) . . . . . . . . . .  1920 

Translated from the Russian text. 
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Systematical and synonymical remarks. 

The differentation \of A. dorsalis and A. caspius is dis- 
cussed under the first  named species. 

Description. 

F e m a l e. H e a d. Front of head with golden bristles 
forming a tuft  between the eyes. Vertex ("occiput") in the 
middle with whitish narrow curved scales, above with golden 
upright forked scales and golden or dark !bristles. Eyes 
bordered with yellowish scales above and whitish ones below, 
and with a row of stout orbital bristles. Temporae with flat 
yellowish-white scales. C l y p e U S blackish brown. P r o - 
b o S c i S chiefly dank a t  the base, light in the middle and 
dark brown a t  apex. Labellae blackish brown. A n t e n - 
n a e. Tori yellowish brown, with many white scales on 
inner sidle. Flagellum. First  segment yellowish brown, on 
inner side with white scales. The remainder of flagellum 
blackish brown with minute, white-reflecting hairs, and 
larger dark hairs a t  the base of the segments. P a l p i 
(fig. 50 a ) .  The few slide preparations a t  hand indicate 
differences in the relative length of the segments in caspiz~s 
and dorsalis. In caspius segment 2 is about 2h the  length 
of segment 3, whereas segment 2 is about half the length 
of segment 3 in dorsalis. However, further investigation 
on a greater material is strongly needed. Scaling of palpi 
dark brown with black bristles and with scattered whitish 
scales which are agglomerated a t  the apex. T h o r a X. 

Anterior pronotal lobes with yellowish-white narrow curved 
scales and dark golden bristles. Mesonotum clothed with 
fawn-coloured narrow curved scales, the median third de- 
marcated by a pair of longitudinal narrow white stripes. 
The colouring is lighter in the posterior part of mesonotum 
and in the praescutellar area i t  is nearly whitish. The 
bristles in the anterior part of mesonotum are dark brown, 
posteriorly they are golden. S c U t e l l U m with white and 
yellow narrow curved scales and golden bristles. P o s t - 
n o t U lm chestnut-brown. W i n g with evenly mixed dark 
and light scales. H a l t e r yellowish-brown with somewhat 
darker globule. L e g  S. Femorae with mixed dark and 
light scales. In the fore- and mild-femorae the light scales 
predominate the basal third, in the hindleg the basal half 
is light scaled. Knee spot whitish, indistinct. Tibiae dark 
and light spri~nkled, with apex light scaled. Tarsal seg- 
ments. Fore-leg: segment 1 and 2 with basal and apical 
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white ring, segment 3 with basal ring only, the remainder 
brown. Mid-leg: segment 1-3 with basal and apical white 
rings. Hind-leg: segment 1-4 with basal and apical white 
white rings, segment 5 whitish. The northern specimens 
agree well with the description of English caspius (Mar- 
shall). In one specimen, however, an apical white ring in 
the fourth segment of the mid-leg is indicated, as  described 
by Martini from German specimens. A b d o m e n (fig. 51) 
ground colour brown, with yellowish-white basal and apical 
band, connected by a longitudinal stripe. Each segment 
with ashy-white lateral patches. Length of body: about 
5 mm; length of wing: about 4 mm (W-L), 

M a l e. P r o  b o S c i S brown, more or less light scaled 
in the middle. A n t e  n n a e. Torus brown. Flagellurn 
brown and white ringed, the ultimate segments brown with 
minute white reflecting hairs . Hair-whorls light grey with 
a foxy tint. P a l p i exceed the proboscis by about half the 
length of the ultimate segment. The long segment light 
scaled with exception of base and apex. In the middle of 
this segment a dark ring. Segment 4 whitish in the basal 
half. Segment 5 with a basal white patch. A b d o m e n 
(fig. 51). The basal light hands are especially well developed. 
They are somewhat narrowed in the middle and widened 
laterally. In some specimens a longitudinal light median 
stripe is visible in the anterior and posterior segments. 

T e r m i n a l i a (fig. 52, 53). The terminalia of A. caspius 
are very similar t o  those of A. dorsalis. The two may prin- 
cipally he differentiated by the shape of the basal lobe, the 
distal part  of which in caspius runs gradually into the basi- 
style. The basal lobe therefore is not so prominent in this 
specis as  is the case in dorsalis. In the slide-preparations 
a t  hand the lower spine a t  the  basal lobe is somewhat longer 
and the apical part  more conspicuously curved than in dor- 
salis. According to  Marshal1 (1938, p. 187), the wing of the 
claspette is broader in dorsalis than in caspius, but owing 
to unhappy orientation of the claspettes in the preparations 
a t  hand, this character cannot be clearly seen. Lobes of 
the ninth tergite with 5--9 spines. Mean value of 2 speci- 
mens (both lobes counted) : 6 .3  

L a r v a (fig. 54). Head broader than long. The stout 
antennae with spines, somewhat curved and faintly tapering 
from the insertion point of the antennal tuft. This is in- 
serted about 2/ from the base of the antennal shaft, of 
about half the length of the shaft and with about 9 hairs. 
Inner frontal hair behind the mid frontal hair. Dorsal 
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Fig. 54. Larva of A. cuspitis Pall. in 4th instar. a, terminal segments 
of larva; b, mentum; c, head of larva; d, antenna; e, comb-scales; 

f ,  pecten teeth. (Aut. del.) 

prothoracic hair-formula about: 1,1,2; 1 ;  2; 1; 3; l. Comb 
with about 22 rather acute scales. Siphonal index about: 
2.2. Shape of siphon broad, gradually tapering towards 
apex. Pecten reaching about the middle of the siphon, with 
about 20 teeth. Siphonal tuft of about half the length of 
the siphon, with about 5 hairs and inserted within the distal 
half of the siphon. Saddle low with single saddle-hair. Gill- 
saddle index about: 0.37. Dorsal brush, with an inner pair 
of tufts with about 8 hairs and an outer pair of long stout 
hairs. Ventral brush with about 16 cratal and 2 precratal 
tufts. Gills short, bud-shaped. 
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T a b l e  16. 
Larval chaetotaxis of A. (0) caspius Pall. 

The distance of tuft from the base of the siphon (per cent) 
is from 51 to 61. Mean value (13 specimens) : 55.9. 

As the Danish larvae a t  hand all have the siphonal tuft 
broken off, the number of hairs in the tuft  is quoted from 
Wesenberg-Lund (1920-21, p. 42). According to Martini 
(1931, p. 272) the siphonal index is about: 3.1, and in this 
respect the Danish larvae of caspius agree better with the 
English specimens, which, according to Marshal1 (1938, 
p. 189), have a siphonal index from 1.8 to 2.3. The length 
of the anal gills seems to be rather variable in this species. 
Thus Martini points out that this larvae have anal gills of 
about the same length as  the saddle, Kirkpatrick (1925, 
p. 83) records the saddle-gill-index for Egyptian larvae to 
about 0.3-0.5, and according to Marshal1 the index in 
English specimens is 0.4-0.7. In the few Danish larvae at 
hand where the gills were preserved, the index is below 0.4. 

- 

Geographical distribution. 

D e n m a r k : 1. JyZZand: Tipperne! $?; d : 26. viii.-6. ix. 
1946 (Sag. A.) ; east coast, especially in the inner fjords 
(W-L). 2. SjceZZund: Amager! $? (Stager) ; N~s tved!  
d : 27. vii. 1929 (P. N.) ; Roskil~defjord (W-L) ; Jagers- 
pris, Roskildefjord! d $? LP: 29. vii. 1943 (H. Anthon) ; 
LaaZand: Southern coast, coast a t  Guldborgsund (W-L). 

S w e d  e n : Hitherto not found (N!). 
N o r W a y : Hitherto not found (N!). 
F i n l a n d : A(A1) : Brando, $? (Hell&) ; Ab(V)  : Kuusto 

(Lundstr.); Nystad! $? (Hellkn); N ( U ) :  Tvarminne! 
d $? (R. Frey) ; Jorvas! $? (R. Frey) ; Helsingfors, Sor- 
nas! 9: 8. vii. 1921 (R. Frey). 

Sumber of branches in Number of 
Siphonal 

Frontal hairs 

l -9 1-2 
22 
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Distribution outside Denmark and Fennoscandia. 

In  the B r i t i s h I S l e S A. caspaus has been found in E n g l a n d 
a s  well a s  in W a l e s (Lang 1920, pp. 84-85). Most localities are 
coastal and Marshal1 (1938, p. 184) remarks: "In England, a t  any 
rate, the coastal districts in which A. caspius occurs are so numerous 
that  a list of them would be of no scientific interest." Inland finds of 
this species are recorded from the counties: Essex, Kent, London, 
Middlesex, Surrey and Worcestershire. In B e l g i U m A. caspzus has 
been found in the downs a t  Blankenberghe (Litt.) (Goetghebuer 1925, 
p. 215). In F r a n  c e SBguy records i t  from the following localities: 
"Seine-et-Oise: Janville (3. Surcouf); Morbihan: La TrinitB-sur-Mer 
(Surcouf, Mus. Paris) ; Loire-InfBrieure; HBrault (Dr. Villeneuve) ; 
Charente-InfBrieure: Saint Georges-de-Didonne (P. Lesne: Mus. 
Paris)." It is further recorded by Legendre (1937) from the salt 
marshes of Charante, and by Brumpt (1942) from Crau and Camargue 
(Bouches-du-Rhone). In P o r t U g a l the species is rather distributed 
and Braga (1931, p. 64) records i t  from several localities, Storb (1937) 
records i t  from the I S l a n  d G r a n C a n a r i a. According to Peus 
(1929 b, pp. 6-7), A. caspius is recorded from the following places in 
G e r m  a n  y: "Prerow auf dem Darss, im Diinengelande von Zinno- 
witz (Usedom)", further: "in den Oederniederungen Schlesiens" (Peus 
1930 c. p. 670) and in Spreewald (Peus, 1932, p. 138). Henkel (1936) 
records the species from Hildesheim in the province of Hannover, and 
Martini (1931, p. 283) points out that  he has found typical caspius in 
inland freshwaters. Edwards (1921, p. 300) has examined specimens 
from: A U s t r i a :  Wien (Handlirsch) ; Carniola (Loitsch) ; H U n g - 
a r y : Neusiedlersee (Handlirsch) ; Hortobagy (KertBsz) ; Csepel 
(Bartko) ; Fehertelep (Ujhelyi) ; Iszak (Uhl) ; Torda (Bir6) ; I t a l y : 
Mehadia, Livorno, Spalato (Mann) ; R o U m a n i a : Tultscha (Mann) ; 
T U r k e y : Konstantinople (Paris Mus.). It is also recorded by Lepsi 
(1935) from district of Chisinau in B e s S a r a b i a and by Eedia Sal1 
(1938) from different localities in Turkey. Christophers (1929) records 
i t  from the Canaries. Waterston (1920-22, p. 133) records the species 
from M a c e  d o n  i a ,  on flat land, near the sea (Mikra, Vardar 
marshes). According to Stackelberg (1937, p. 140) the distribution 
in U S S R is as follows: "Ukraine (Ukrainskoe Polesje: Ryninskiji, 
Dnepropetrovsk: Guzevitsch! ) ; Lower Volga distr. (Martini) ; Crimea: 
southern coast (Velitschkevitsch!); North-Kaukasus: Azov (Schtschel- 
kanovzev) , Taganrog (Anger! ) ; Kubanj (Dobrovolskiji!) , Pjatigorsk 
(Mess!), Dagestan (Enikolopov!), Aserbajdschan (Guzevitsch, Akun- 
dov!); Grusin (Kalandadze 1931); Nakkraji and Armenia (Zaijzev 
1935), Tadschikistan (Fedorov!), Usbekistan (Old-Bukara) (Mont- 
schadskiji! ), Mirsatschul (Montschadskiji! Jacobson !) ." Further 
records are: Kirgisia: Oschsk distr., Narivansk distr., Dsjlalabdansk 
distr., Kysyl-Kujsk distr.(up to 3500 m above sea level) (Petrischt- 
scheva 1940); Ferghana: Kokauda, Andisjan, Hakulbad, Sorov and 
Skobelev ( Simanin 1929) ; Turkmenia (Petrischtscheva 1934) ; Mur- 
gabsk valley: Kuschka, cottage Morgunovskij, Tschimenibid in Ku- 
schansk distr., Tachta-basar, Tachtabasarsk distr.: Karaul-chana, 
Gussein-ali; Erden, Tsch-kepri, Iolotanj, Sovchos Sandykatschi, Sultan- 
bent Station, Merv and Bairma-ali ( Simanin). Petrischtcheva ( 1936) 
records this species from the sandy dersert of Karakum. Edwards 
(1921, p. 300) has examined specimens from A s i a M i n  o r (Fregli, 

R' Translated fro~m the Russian text. 
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Tskehir, Kara: Lendl) and from P a l e s t i n e (Jerusalem: Goldberg), 
and, according to Waterston (1920-22, p. 133) it has also been found 
in A r a b i a, Bahrein Island in the P e r s i a n  G U l f and in Rawal 
Pindi in P U n j a b. Further eastwards A. caspius has been recorded 
from S-W M o n g o l i a  (Soderblom; Edwards 1935, p. 2) and from 
the G o b  i D e s e r t (Cha Tcheou, Marais de Pa-Hou-lian: Dr. L. 
Vaillant) (Edwards 1921, p. 300). The species is also distributed in 
the desert regions of N o r t h A f r i c a :  SBguy (1923) records it from 
Biskra (Sergent) and Kirkpatrick (1925, p. 179) remarks as  to its 
occurrence in E g y p t : "A widespread and abundant species, very 
common throughout the Delta, the Wadi Tumilat, and the whole Canal 
Zone. Also in the Faiyum and known from the whole of the Nile 
Valley a s  far  south as  Aswan." He also records it from S i n a i, and 
a somewhat paler variety from the oases of Kharga, Dakla and Siwa. 

Biology. 

A. caspius has hitherto not been recorded from N o r W a y 
and S W e d e n. The F i n n i S h specimens a t  hand, bear no 
other information on the labels than the locality-nama. 

Wesenberg-Lund (1920-21, p. 44 et  seq.) has made close 
researches on this species in D e n m a r k  from which I 
quote: "For a long time it has been a well-known fact that  
countless mosquito-masses are a real plague to all suburbs 
of Copenhagen, especially those lying near Kalvebodstrand, 
the strait between Copenhagen and Amager; one of these 
suburbs, Valby, has given the mosquitoes of this district 
their name, they have been called the V a l b y m o S q U i - 
t o e S. They appear almost every year, more especially a t  
the beginning of August; - - - the whole country is 
extremely flat, the height over the sea level being only a 
few feet; formerly the sea often covered the whole area and 
after heavy showers, especially in spring, i t  is even nowa- 
days changed into an almost inundated area which is diffi- 
cult to cross. From the plain it is now separated by a dike 
along which a channel runs landwards. Between the dike 
and the sea numerous brackish water pools are to be found; 
on the other side scattered over the flat ground, countless 
small holes may be seen. After June the whole (plain is 
commonly quite dry. - - - At certain periods they 
[the pools] contain thick layers of green algz,  and i t  is only 
in those pools, the bottom of which are covered with a layer 
of algze in decomposition, that  we find the huge masses of 
larvze. - - - It was shown that 0. caspius was often 
found in cellars etc. till the last part of November and even 
the beginning of December. In the last part of the winter 
i t  seemed as  if the material everywhere died out. - - - 
Regarding i t  as almost certain that  egg-laying processes have 
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taken place in the last part of July and most probably also 
in September, there can be no doubt upon the point that 
0. caspius and most probably also 0. curriei, if this species 
can be separated from 0. caspius, both have two broods, 
the one hatched in the first half of June, the other in the 
last part of August. In summer and winter there is a resting 
period which is passed as eggs." 

In a great material from Jzgerspris a t  Roskildefjord, 
received through the courtesy of Dr. S. L. Tuxen, 1 found 
hundreds of larvae, in the fourth instar, pupae and adult 
males and females. The collecting-date of the material 
29. v. 1943 agree well with the statements published by 
Wesenberg-Lund. 

From the British Lsles, Marshall (1938, p. 183) records: "A. caspius 
is primarily a seaside mosquito, but (unlike our other common salt- 
marsh species, A. detritus) it occasionally breeds in inland, non-salt 
waters. - - - Adults of A. caspius usually make their first appear- 
ance in April, and throughout the ensuing five or six months a number 
of additional broods are produced." Marshall also points out that, 
according to Piffard (1895) the species has been found in Suffolk in 
enormous masses; "Piffard also mentioned that  the said species was 
known to the inhabitants of the district as  the "No r W a y  
M o S q u i t 0"; a local tradition being to the effect of its having im- 
migrated on a, certain yacht which formerly plied between Aldeburgh 
and a Norwegian port". 

As mentioned above, A. caspius has hitherto not been recorded from 
Norway. However, only scattered investigation has been carried out 
along the western coast of Norway, and possibly further researches 
may result in the location of the species somewhere. 

Martini emphasises that (1931, p. 284) both 0. caspius and dorsalis 
are among the species responsible for mosquito plagues. "Im ersten 
Friihjahr ist caspius auf den Wolgainseln auBerst haufig. Als ich 
17. Mai die Insel zuerst besuchte, gehorte sie zu den Iastigen, sofort, 
besonders in Gebiisch, stark angreifenden Arten. - - - Der Angriff 
erfolgte auch bei Tage sehr lebhaft. Abends erschienen dorsalis und 
caspius wiederholt in den Raumen der Wolgastation, also in der 
Stadt. - - - Die Wanderlust, welche die Art  "dorsalis" auct. sonst 
kennzeichnet, z. B. nach Beobachtungen von BreBlau und Eckstein in 
ElsaB, zeigt sich also auch hier an der Wolga. 

In Anatolien ist caspius sowohl unten nahe den Kusten, als auf 
der Hochebene bis uber 1000 m eine Charakterform und eine der 
wichtigsten Beteiligten an der Muckenplage. - - - In den Gebieten 
volliger Sommerdiirre wie der Anatolische Hochebene U. S. diirfte nur 
eine Brut vorkommen, im Fruhjahr. - - - In der Steppe ist diese 
Art zweifellos einer der haufigsten Moskitos, und derjenige, an den 
man zuerst denken mu13, wenn es sich um die Vbertragung von Vieh- 
seuchen handelt." 

As to the biology and ecology of A. caspius in U S S R, Stackel- 
berg (1937, p. 138) remarks: "are among the distinctly heat-preferring 
species. The larvae are found in small waters, principally of temporary 
character (pools and similar places) which in common are more or 
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less salty - - - but they also occur in freshwater. - - - The eggs 
are probably deposited on the surface of the water, but before hatching 
they must be exposed to desiocation for a #shorter or longer time. When 
they, after this desiccation, again come in contact with water the 
larvae develop very rapidly (Kazanzev 1932). According to the clima- 
tological conditions (chiefly alternation of arid and rainy periods) the 
species produces one, two or even three generations in one year. The 
mosquitoes chiefly occur in open localities and in plains (meadows, 
steppes etc.) and they are among the most annoying species in places 
where they are abundant. They attack man outside houses. In day- 
time the mosquitoes chiefly rest in grass and bulrush. Wucheria 
bancrofti passes a part of i t s  deveopment in 0. caspius." 83 

Concerning the conditions in M a c e d o n i a, Waterston (1921-22, 
p. 133) records: "Next to the Anophelines this species was the most 
troublesome mosquito in hospitals and camps, especially those in lower 
levels. - - - The ova responded quickly to the spring rains and 
about a week after the first heavy fall multitudes of larvae were to 
be found in water-filled cracks. There may be, however, considerable 
intervals between the hatching of the eggs by parents of the same 
brood or even in the eggs of one female. One batch of eggs laid in 
October, 1917, hatched irregularly and produced imagines up to the 
end of June 1918." 

Bali (1938, pp. 44-49) says that  the specimens of this group found 
in different places in Turkey are all A. caspius. To be sure variations 
in the colouring of the adults were found, but the male terminalia 
as  well as  the larvae proved to be typical for caspius. As to the 
variations in the colouring the author i. a. remarks: "Die Variation ist 
auch wohl bei denen zu sehen, welche in demselben Brutwasser und 
von derselben Naturbedingungen beeinfluat waren. Da es aber von . 
den Miicken aus verschiedenen Orten manchmal so deutlich moglich 
war, lichtere und dunklere Stiicke zu unterscheiden, konnte man mog- 
licherweise diese als eine neue Varietat annehmen. Die gelblich-wei5en 
Mesonotalstreifen waren bei einigen Stiicken sehr eng, wahrend die 
Mehrzahl breitere Streifen hatte. Die Mesonotalen Farbenunterschiede 
konnen nicht von Klima und Jahreszeit abhangig sein, weil wir doch 
gesehen haben, daB das Material von demselben Brutplatz zu gleicher 
Zeit verschiedene Farbe hatte." 

Interesting details concerning the biology and ecology of this 
species in Egypt, are published by Kirkpatrick (1925, p. 180): 
"Common throughout the year, but especially numerous in late autumn 
and winter, and a t  its minimum in June and July. It is essentially a 
cool weather species, and though able to breed continuously during the 
summer, it does so in f a r  smaller numbers than in the winter, owing 
to the drying up of many of its breeding places. -- - - Most com- 
monly in borrow pits and other pools, usually those in which reeds 
are growing, often a t  the reedy sides of large areas of water. Very 
often in dnains, either stagnant or slowly moving, and occasionally 
a t  the reedy sides af large fast-flowing canals and drains. Flrequently 
in pools left in small stagnant irrigation channels. - - - Although 
the majority of times i t  is found in fresh or nearly freshwater yet i t  
not infrequently occurs in water with a higher percentage of salt than 
the sea." Kirkpatrick has put up in a table the salinity of the water 
in different places where A. caspius has been found, with figures from 
0.10 to 7.02. He further remarks: "The last figure is that  of a single 

83 Translated from the Russian text. 
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breeding place in which the water had a salinity of 7.02 per cent, 
which so far  a s  I am aware, constitutes a record for any mosquito 
larva, though possibly A. marice may be found to breed tin water 
with a higher percentage of salt. - - - I have obtained sixteen 
readings of the pH concentration of the water in which this species 
breeds, all between: 7.9 and 8.9." 

2. a n n ~ l i p e s - ~ r o u ~ .  

The annulipes-group is well characterized by the cdlour of 
the tarsal segments, but the differentation of the females is 
difficult and (a revision of the group is highly desirable. 
Dyar (1920 c, pp. 106-107), in a review of the American 
species of this group, says i. e.: "The species are not 
separable in all cases on the coloration of the female adults; 
but the male hypopygium is characteristic. The larvae also 
show good characters. The basis of classification adopted 
is the male hypopygium. The larvae show different series 
of adaption. - - -" [In his last review Edwards (1932, 
p. 136) defines the group as follows: "Group B. (annulipes- 
group: Lepidoplatys). Tarsi ( a t  least of hind legs) with 
basal white rings on all segments. Lower mesepimeral 
bristlm present. Male coxit with distinct apical labe; basal 
lobe variable in development, usually with one spine. Larva 
with 5-6 ventral tufts  on anal segment before the barred 
area, and with unpigmented gills. In  some species the wing- 
scales are unusually broad, - - -. The group has a wide 
holarctic distri~bution, - - -." With two exceptions this 
definition fi ts  well with the  northern species; the broad 
wing-scales are absent and only 4 of our 6 species have a 
spine a t  the basal lobe of the basistyle. 

In his key to  the palaearctic species Edwards (1921, p. 297) 
makes use of the colour of the femurae for  the differenti- 
ation of the females. However many northern specimens 
of excrucians are  more or less dark coloured for which 
reason this criterion cannot be used. Having in vain 
searched fo r  useful criterions for the differentiation of the  
females, I give below a provisional Bey, chiefly after Martini 
(1931, p. 232), for typical specimens from the southern 
Fennoscandia, but this key will not f i t  for varieties of 
e x c r u c i a ? ~ ~  from the high mountains anrd from localities in 
the f a r  north. Further invesltigations with rearing of larvae 
from different localities are highly desirable, but a~ this 
will take years to complete, we must til then be content with 
a provisional key and the descriptions under the separate 
species. 
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Judging from the material a t  hand, most of these species 
have their distribution in the southern part of Fennoscandia. 
Zetterstedt (1840, p. 806) recorded cantans as common in 
Swedish Lappland, but of the three specimens from his 
collection that I have examined, the (male is excrucians and 
the two females most probably belong to the same species. 
In Diptera Scandinavia (IX, p. 3462, 1850) Zetterstedt i .a. 
remarks about cantans: "in pratis e t  graminosiis per totam 
Scandinaviam et Lapponias omnes"; in my opinion there is 
every indication that a confu~io~n wilth excrucians has taken 
place. To be sure most excrucians from northern localities 
are conspicuously darker than those from southern Scandi- 
navia, but as all males from northern Fennoscandia hitherto 
examined prove tio be excrucians,we are for the present forced 
to consider also the females as belonging to the same species, 
At any rate it is a matter of fact that the distribution of 
excrucians extends far north in Fennoscandia. 

T a b l e  17. 
Key to typical coloured females. 

1. (4 )  Abdomen chiefly yellow or  ochreus. 
2. (3)  Thorax gold-yellow . . . . . . . . . . . . . . . . . . . . . . .  cyprius Ludl. 
3. (2 )  Thorax dark  brown-golden (cupreous) . . . .  flavescens Miill. 
4. (1 )  Abdomen in general chiefly dark  scaled, if the light 

scales predominate they a re  whitish yellow. 
5. ( 8 )  Abdomen with rather distinct white bands. 
6. ( 7 )  The abdominal light basal bands rather narrow. Thorax 

dark cupreous, mostly with a n  aggregation of white 
scales forming a pair of lateral patches (or stripes) in 
the  middle third . . . . . . . . . . . . . . . . . . . . . . . . . . . .  cantans Meig. 

7. (6) The abdominal light basal bands interupted in the 
middle. Mesonotum with a median broad longitudinal 
band of bronzy hair-like scales and a t  the sides pale 
golden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  riparius D. U. K. 

8. (5 )  Abdomen mostly with broader ill-defined, yellowish- 
white bands and scattered light scales. Scutum a t  the 
sides light, grey or  golden. 

9. (10) Mesonotum with pale golden longitudinal lines on dark  
golden ground . . . . . . . . . . . . . . . . . . . . . . . . . .  excrucians Walk. 

10. (9) Mesonotum with a median broad longitudinal band of 
dark cupreous colour. Sides greyish yellow. . annulipes Meig. 

Aedes (Ochlerotatus) can tans (Meig.). 
Culex reptans Meig. (nec Linnaeus) ( K l w .  U. Beschr. 1,  p. 3) 1804 
Culex cantans Meig. (Syst. Beschreib., 1,  p. 6 )  . . . . . . . . . . . . . .  1818 
Culicada waterhousei Theob. (Ann. M'ag. Nat. Hist. (73 16 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p. 674) 1905 
Ochlerot. vexans Wesenberg-Lund (Kgl. D. Vid. Selsk. Skr. 

Nat.  og  Mat. Avd. ( 8 )  7, 1, p. 53) . . . . . . . . . . . . . . . . . . . .  1920-1 
var. s~cbcexans Martini (Ent. Mitt. 11, p. 159) . . . . . . . . . . . . . .  1922 
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Synonymical remarks. 

Concerning the synonymy of this species the authors are 
of very different opinion. 

Edwards (1921, p. 304) has named the species A. macu- 
Zatus and says: "This species has generally been known a s  
A. cantans, though Meigen's description will apply as well 
or better to one of the other species of the group. For this 
reason Lang adopted the later name waterhousi. M. Skguy, 
however, informs me that males of this species are labelled 
C. cantans in Meigen's collection in Paris, and the identi- 
fication of Theobald, de Meijere and others must therefore 
be 'regarded as correct. Meigen himself states that his 
C. maculatus was the male of C. cantans, and his statement 
must be accepted, since the type of C. maculatus no longer 
exists to  prove or disprove it. Many of the eaFlier records 
of C. cantans apply no doubt to other species of the group. 

Martini (1922 c, p. 118), in his review of the synonymy of 
the mosquitoes, is of another opinion: "Zu meiner fruheren 
Auffassung, da13 cantans Mg. = variegatus Schrank (annu- 
lipes Martini 1920) ist, fuhrte mich Meigens Angabe einer 
Spur einer schwarzlichen abgesetzten Ruckenlinie. Ich 
glaube jetzt doch, da13 ich auf diese Bemerkung zu vie1 
Wert gelegt habe und cantans Mg. der cantans der spateren 
Authoren ist, zumal ein entsprechendes Stuck in der Samm- 
lung Meigens noch vorhanden ist (~Immerhin ist cantans in 
Meigens Icones pictae mit so ocke~gelben Beinen abgebildet, 
da13 man die Abbildung kaum auf eine andere Art als varie- 
gatus beziehen kann) wahrend zu Formen, welche cantans, 
quartus oder excrucians sein konnten, die Erklarung heifit 
1. C. taeniopus d 9 2. C. annulipes d 9 (Cul. cantans Var?).  

Maculatus fur  cantans zu setzen, ist aber unmoglich, denn 
maculatus ist 1804 gleich diversus Theob., wie Meigens Ver- 
gleih mit f asciatz~s (nemorosus)  beweifit. Was maculatus 
1818 war, ist unsicher, die Beschreibung ist noch diversus. 
1830 wird maculatus = cantans gesetzt. Ob mit recht im 
heutigen Sinne, ist nach der abgeanderten Beschreibung 
mindestens fraglich. 

Wenn Edwards verlangt, man solle sich mit der Angabe 
von Meigen begnugen, da13 maculatus das cantans d sei, 
so bin ich der Meinung, da13 die Wissenschaft Beweise, nicht 
Behauptungen will. Lassen wir trotzdem hin und wieder 
die Angabe eines Fachmannes one Beweis in einer Frage 
entscheiden, so nur in der Voraussetzung, da13 er willens 
und in der Lage war: diese Entscheidung zu geben. Letzteres 
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trifft aber offenbar nicht zu, da Meigen von der Begrenzung 
der heutigen Arten keine Ahnung haben konnte. 

Auch 1818 wird erst cantans und dann maculatus ge- 
bracht. Cantans ist also auch der korrekte, nicht nur der 
gultige Name. Da13 unter diesen Namen Meigen alle Farben- 
stufen verstanden hat, die wir jetzt auf cantans, quartus 
und excrucians verteilen, scheint sicher, da sowohl Stucke 
der erste, wie ein Stuck der letzteren Art  in der Sammlung 
Meigen sich unter dem Namen cantans befinden soll. 
"Waterhousi" hat  keinerlei Wert oder Berechtigung. Der 
altere Name ist reptans Mg. 1804, der aber als Homonym 
mit dem damals bei Culex stehenden Simulium wegfallt." 

In Genera Insectorum, Fasc. 194 Edwards (1932, p. 139) 
placed the species under the name of A. (0)  maculatus 
Meig., and this denomination its also found in the  papers of 
Montschadsky (1936, p. 266) and Stackelberg (1937, p. 146). 
However, Marshal1 (1938, p. 107) again uses the name of 
A. cantans Meig. and remarks: "Regarding the names can- 
tans and maculatus Dr. F. W. Edwards writes: "- - - 
Meigen in 1804 described from male specimens a Culex ma- 
culatus with dark legs and a Culex reptans (this name \being 
homonym of Culex reptans Linnaeus) with white-ringed 
legs, in 1818 he placed Culex reptans as a synonym of C. ne- 
morosus, a dark legged species, which in view of his original 
description was presumably an error; in 1830 he wrote: 
"Culex maculatus ist das  Mannchen von cantans." On account 
of this last statement I revived the name maculatus for  
cantans in 1921, but the  correctness of this procedure seems 
open to question because i t  is quite possible that  Meigen in 
1830 meant to write: "Culex reptans ist das Mannchen von 
cantans", and thus to  correct his error of 1818." I n  
accordance with this suggestion the name cantans is used 
rather than maculatus in this book." 

Description. 

F e m a l e. H e a d. In front with yellowish-white narrow 
curved scales and hairs forming a tuft  between the eyes. 
Vertex ("occiput") in the middle with narrow curved scales 
and scattered upright forked scales of the same colour. At  
the sides with yellowish narrow curved scales, with the 
exception of an oval brownish patch, the upright forked 
scales are  blackish-brown. Eyes bordered with yellowish- 
white scales. Temporae with a patch of flat, black scales, 
surrounded by flat  white scales. C l y p e u S blackish brown. 
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Fig. 55. Palpi of  the annulipes-group. 
a--b, males. a, A. ( 0 )  excrucians Walk . ;  b, A. 1 0 )  cantans Meig.: 
c-g, females; c, A. ( 0 )  cantans Meig.; d, A. 1 0 )  excl-ucians Walk . ;  

e ,  A. ( 0 )  annulipes Meig.; f ,  A. 1 0 )  flavescens Miill.; 
g, A. ( 0 )  cyprius Ludl. (Au t .  del.) 

P r o b o S c i S blackish-brown, in the middle with more or 
less numerous scattered light scales. A n t e n n a e. Tori 
yellowish-brown or dark brown, with some white scales a t  
the inner side. Flagellum dark brown, with minute white 
reflecting hairs and a t  the base of the segments with blackish 
brown bigger hairs. In light specimens the first segment 
in the flagellum, as well as the base of the second segment 
is yellowish-lbrown. P a l p i  (fig. 55 c) of about '/4 the 
length of the proboscis. Colour dark brown with white and 
pale brown scales, which form pale spots a t  the base and 
distal end of segment 2 and a t  the apex af the palpi. 
Segment 3 about twice the length of segment 2 and of about 
the same thickness. Ultimate segment rather great, oval. 
T h o r ax. Anterior pronotal lobes with yellowish-white 
broad, narrow curved and lancet-formed scales. Posterior 
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pronotum below with white narrow curved scales, above 
with dark chestnut-brown ones. Mesonotum with dark 
cupreous hair-like scales, which, a t  the lateral borders of 
the scutum and towards the antescutellar space are running 
into whitish narrow curved scales. 11n many specimens an 
aggregation of whitislh scales Eorm a pair of lateral patches 
within the middle third of mesonotum. In other specimens 
a pair of more or less distinct white stripes are running from 
these spots towards the antescutellar space which is mostly 
whitish scaled. S c U t e l l U m with yellowish-white narrow 
curved scales and bristles of the same colour. P o S t n o t U m 
brown. P l e U r a e blackish brown with patches of flat 
white scales and whitish hairs. W i n g scaling blackish 
brown or dark brown, sprinkled with whitish scales. 
H a l t e r brown with white scales a t  the globule. L e g S. 

Front side of femurae blackish brown, more or less con- 
spicuously sprinkled with whitish scales. In the hind-legs 
the light scales predominate a t  the basal 2/ of femur. Back 
side of femurae lighter; mostly the apical part only dark 
scaled. Knee spot whitish. Tibiae blackish brown and 
whitish sprinkled, back side of tibiae lighter. Apex of 
hind-tibiae mostly dark scaled. Ground colour of tarsal 
segments blackish brown. The first  segment more or less 
conspicuously with white scales. Segment 2 , 3  and 4 with 
basal white rings in all legs. Segment 5 with basal white 
ring in mid and hind-leg only; however in one Norweglian 
specimen from Alnabru (Ak 13) some white scales are found 
a t  the base of segment 5 even in the fore-leg. The width 
of the white rings is rather varialble. Claw formula: 
1 : l ;  1 :l ; 1 :l. A b d o m e n blackish brown with white basal 
bands, which are not narrowed in the middle. These bands 
are more or less distinctly separated from the basal lateral 
white patches. Mostly also segmental narrow apical white 
bands are found. The dark parts with scattered white scales. 
Venter blackish brown, with a broad basal white band and 
a more narrow apical white band. In some specimens the 
white scaling predominates. The first abdominal tergite 
with a bush of flat white scales. Hairs a t  the border of the 
abdominal segments yellowish brown. Cerci long. Length 
of body: 7-8 mm (W-L), length of wing: about 5 mm. 

As to the variability of this species Martini (1931, p. 270) 
remarks: "Die Ar t  ist recht varilabel. Der Thorax zeigt 
meistens ein dun~kles Reh- bis Kastanienbraun mit den 
beiden lichteren Flecken, doch verbreitet sich das Grau oder 
Gelbgrau manchmal iiber die ganzen seitlichen Teile des 

15 - Rorsk Entomol. Tidsskr. Suypl. I 
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Thorax. Das ist besonders beim d der Fall. Die lichte 
Zeichnung kann fast  reinweiB oder mehr gelb sein. Sie 
neigt eher zu einem nur wenig gelblichen WeiB, doch giebt 
es Ausnahmen. Sie kann ausnahmsweise auch ganz fehlen. 
An den Kopfseiten konnen die schwarzen Schuppen die weiB- 
lichen mehr oder weniger weitgehend verdrangen. Auf dem 
Albdomen kann die lichte Beschuppung mehr lebhaft hell- 
braun oder mehr weiB sein. Sie kann fast  Verschwunden 
sein, nur durch braunliche Borsten angedeutet, so daB das 
Abdomen von oben einfarbig schwarzbraun aussieht, oder 
kraftig entwiokelt sein. Die eingestreuten hellen Schuppen 
konnen weiBlicher oder braunlicher, zahlreicher oder ver- 
schwindend wenig sein, und die helle Apikalbeschuppung 
kann kaum angedeutet oder kraftig sein. Auf den Fliigeln 
kann die Einstreuung heller Schuppen gering oder sehr stark 
sein. Das gleiche gilt fiir die p. Extreme Varianten der d 
lassen sich von semicantans, quartus und wohl selbst von 
excrucians nicht mit sicherheit unterschieden. Auch die 
weiBen Ringe an den p sind sehr veranderlich. Sie konnen 
starker ausgebildet sein, oder auch schwacher." 

M a l e. A n t e n n a e shorter than the proboscis. Torus 
blackish brown. Flagellum of the same colour, but with 
light rings. Hair-whorls greyish brown or blackish brown 
with lighter reflections, in some specimens faintly fox- 
coloured. P r o b o S c i S dark brown, in the middle more 
or less distinctly sprinkled with yellowish-white scales. 
P a l p i (fig. 55 b) exceed the proboscis by about the length 
of the ultimate segment. The long segment gradually 
thickened towards apex. Segment 4 and 5 of about the 
same length. Colour blackish brown, on dorsal side with 
patches of white scales a t  the base of segment 2, 3, 4 and 5, 
mostly also towards the distal end of segment 3. Hair-tufts 
greyish brown, in some specimens with reddish-brown 
reflections. T h o r a X : the whitish, grey or yellowish-grey 
scaling more or  less extended a t  the sides of mesonotum, 
leaving only a broad median stripe of dark fawn-coloured 
or chestnut-brown scaling. Length of wing: well over 5 mm. 
The abdominal white basal hands are connected with the 
lateral patches, which may extend tbwards the apex of the 

1 

segments. The posterior abdominal segments with narrow 
apical bands. 

T e r m i n a l i a (fig. 56). Basistyle with conspicuously 
extended basal lobe carrying numerous hairs. At the base of 
the basal lobe, a long, stout spine and several bristles. 
Dististyle somewhat curved, with straight claw. Stem of 
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Fig. 56. Aedes (OchZercitatus) cantuns Meig. 
a, Terrninalia (total view); b, basal lobe; c, claspette; d, lobes 

of the 9th tergite. (Aut. del.) 
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Fig. 57. Larva of A. (0) cantans Meig. in 4th instar. 
a ,  Terminal segments of larva; b, pecten teeth; c, comb-scales 

(Aut. del.) 

the claspette rather straight; appendage with a short petiole 
and with very broad wing. Proctiger with stout paraprocts. 
Lobes of the ninth tergite with 5-12 spines. Mean value 
of 20 specimens (both lobes counted) : 7.0. 

L a r v a (fig. 57). Head broader than long. Antenna 
rather short, slightly curved, distinctly spinose and some- 
what tapering outside the antenna1 tuft. Mouth-{brushes 
combed. Inner frontal hairs behind mid frontal hair, Dbrsal 
prothoracic formula about: 3 , 1 , 1 ;  1 ;  1 ;  1 ;  3 ;  1. Comb with 
about 35 scales, which are broader a t  the base and tapering 
in a prominent median spine surrounded by stout bristles. 
Siphon rather broad, gradually tapering towards apex. 
Siphonal index about: 2.8. Pecten reaching about the middle 
of the siphon, with about 27 teeth. Siphonal tuft of about 
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the length of the siphon, inserted a t  about the middle of 
the siphon and with about 5 hairs. Saddle not encircling 

I the anal segment. Dorsal brush with an inner pair of tufts 
with about 15 cratal and 5 precratal hairs. Anal gills mostly 
somewhat shorter than saddle. 

T a b l e  18. 
Larval chaetotaxis of A. (0) cantans Meig. 

I 

I Number of branches in 
Siphonal 

Frontal hairs 

out I mid 1 tuft 

Geographical distribution. 
D e n m a r k : 2. Sjcelland: d 9 ("St": Stager!) ; Tjustmp 

(W-L) ; Hillerlad (W-L), Msen: Ulvshale! L :  May 1939 
(H. Anthon). 

S w e d e n  : Sk: ? (coll. Zett!); Sm: $2 (Hagl!); 01: Borg- 
holms alvar, 6. vii. 1914 (Wahlgr) ;Smd: $2 ("0. macu- 
latus Mg. cantam Mg. Wnterhousi Thb). F. W. 
Edwards det. 1920") ; Upl: Holm ! d (Bhn) . 

N o r W a y : 0 : 1.  Hvaler : Kirke~ya ,  Arekilen, L : 27. V. 

1928 ( d 9) (LRN) ; A K : 13. Aker: Alnabru, L :  15. 
v. 1930 ( d 9) (LRN) ; 15. Lorenskog: L~renskog,  L :  
12. vi. 1929 (9) (LRN) ; B 0 : 2. Royken: Narsnes, 
L : 15. v. 1938 ( d' 0) (LRN) ; 4. Lier : Gilhus, L : 8. v. 
1938 (LRN) ; 13. 0vre Eiker: Fiskumvannet, d $2: 
3. vi. 1928 (LRN). 

F i n l a n d : Al(A): ? Finnstrom (Frey) . Ab(V): Karis- 
lojo (J. Sahlb., Hellkn ! Forsius!) . N(U) : Tvarminne 
Zool. Stat. (Frey) ; Tvarminne! d : 10.-14. vii., 0: 
11. vi.-17. viii. (Stori)  ; Helsingfors (Frey) ; Helsinge! 
(Hellkn) ; Ka(EK) : Kymmene (Salmkn) . Kl(LK): 
? Kexholm (Frey). Ok(Kn): ? Kajana (Hellkn). 
Ks(Ks) : Kuusamo (Frey) . 

Distribution outside Denmark and Fennoscandia. 

According to Marshall (1938, p. 202), A. cantans has been recorded 
in E n g l a n d from the counties: Bucks, Essex, Hants, Herts, Hunts, 
Kent, Middlesex, Norfolk. Oxon, Shropshire, Suffolk, Surrey, Sussex 
and Yorks. I n  B e l g i U m it has been found a t  "Destelbergen, Mont- 
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Sainit-Amand, Vinderhaute, Melle, Waershoot, Eecloo (Fl.) , Genval, 
Wesembeek (Tonnoir) , Willebroeck (Jacobs) (Goetghebuer 1925, p. 
215). In  F r a n  c e, SBguy (1923, p. 116) records i t  from: "Beauvais 
(Villeneuve). FBret de Saint-Germain (Alluaud) , VerrjBres, Fernours 
ISurcouf), Rambouillet (Villeneuve, SBguy), Meudon, Vinsennes, Fon- 
tainebleu (SBguy ), Bois-le-Roi, Val d'Aubray (Alluaud) , Moyenne, 
NiBvre: Saint-Saulge (SBguy), Crewe: La Celle-Dunoise, Vienne, 
Antigny (Alluaud), Var: Cavaliere (Clerc)." The specimens recorded 
by Brolemann (1919, pp. 78-79) under the name of cantans, are most 
probably annulipes Meig. According to Martini (1920, p. 125), cantuns 
has been found in G e r m a n y in the environs of Hambung, a t  Rostock 
and Danzig, and the same author remarks (1931, p. 271): "Sie ist offen- 
bar in Siiddeutschland haufiger als in Norden." Peus (1929 b, p. 7) re- 
cords the species from: "Finkenkrug bei Berlin, Finkenkrug-Briselang, 
Griinewald, Nauener Wald (Mark), Plagefenn (Mark) Grumsin, Fried- 
berg (Hessen), Usedom auf dem Darss, Prerow (Darss), Rostocker 
Heide und UntersrpreewaLd beii Schlepzig." Eckstein (1919, p. 65) says: 
"Bis jetzt beobachtet in den Waldern urn StraBburg i. E., Rosheim, 
Brumath U-E., Galfingen, Reichweiler, Herlisheim 0-E. Ebenso fand 
ich sie in den Waldern bei Stuttgart." The same author (1920, p. 101) 
also found the species in Baden. Schneider (1914, pp. 29-32) records 
cantans from the environs of Bonn, and Edwards (1921, p. 304) records 
the species from Urdingen and Frankfurt a. d. Oder (Riedel). From 
S W i t z e r l a n d the species is recorded from: Bern (Bangerter 1926) ; 
Orbeebene, Kanton Waadt (Galli-Vall. U. Roch. d. J. 1908). Further 
eastwards cantans has been recorded from E s t l a n d : a t  the island 
Dago and Pernau (Dampf 1924, p. 6) ,  from L e t t l a n  d : "bei Zarni- 
kau, zwischen Uexkiill und Oger, zwischen Anting und Caukciems am 
Kanger-See, bei Riga und bei Grobin" (Peus 1934, p.77), from P o l a n d 
(Tarwid 1935) and from L i t h u a n  i a : Bialowies (Sack 1925, p. 263). 
As to the last mentioned find, Sack records Ithe specimens under the 
name of annulipes Meig., but Martini (1928 c, p. 23) considers the speci- 
mens a s  cantans, which, in view of the locality, is  most likely. A. can- 
tans has also been recorded from A u s t r i a : Polzleinsdorff (Ujhelyi: 
Edwards 1921, p. 304), H u n g a r y : Balaton (MihBlyi 1941), I t a l y : 
"Also females probably of this species from - - - Italy (Turin, 
Sangone: Coll. Bezzi)" (Edwards 1921, p. 304). According to Stackel- 
berg (1937, p. 148) the distribution in U S S R is: "From the central 
and southern parts of Leningrad district (Staokelberg!), Moskva 
district: environs of Voronesch (Schtschelkanovzev), Ukrainskoe 
Polesje (Rybinskiji), Ukraine: Charkov diistr. (Schokov), Dnepro- 
petrovsk distr. (Guzevitsch!) , Lower Volga distr. (Martini), Sverdlovsk 
distr. (Sverdlovsk: Kolosov 1928, Perm distr.: Mitrofanova 1929), 
Southern coast of Crimea (Velitschkevitsch 1931) and in North- 
Kaukasia (Pjatigorsk, Schelesnovodsk, Essentuki: Mess! 1929) ." '' 
Further Wnukowsky (1928, pp. 163-64) records the species from the 
following localities in the western part of Siberia: distr. of Tomsk: 
Tomsk, Ssokolowsky, Novo-Alekssandrowskoje, Schukowo,. T s c h u l p ,  
Rayon Norym: Permitino, (in Tomsk males a s  well as  females have 
been caught, from the other localities females only are recorded). 

Translated from the Russian text. 
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Biology. 

Concerning this species in D e n m a r k, Wesenberg-Lund 
(1920-21, p. 49) remarks: "Everywhere in the forests of 
North-Seeland as  well as in probably most of our Danish 
forests 0 .cantans is extremely common in July and August. 
I t  is a well marked forest mosquito which only rarely leaves 
the woodlands" and (p. 50) : "There is undoubtedly only 
one generation in the course of the year. The larva is hatched 
in the middle part of April and the imagines about a month 
later; the life of the imago lasts about three months; the 
eggs are not ripe before two or three weeks after hatching; 
then the ponds dry out, and in summer (July-August) the 
eggs are laid on the dry bottom; here they hibernate; when 
in autumn the ponds get water again, this has no influence 
upon the hatching of the eggs. I have never found a single 
0. cantans-larva in autumn, the eggs must undoubtedly pass 
a freezing period before being hatched." 

In N o r W a y  I have hitherto found single adults only of 
A. (0) cantans, especially in the woodland in Kirkeerya (0 1) 
and a t  the edge of the forested land a t  Fiskum (B0 13). 
From other places lamae only have been found. Most 
localities have this in oommon that they are situated in 
forested country. In Kirkeraya (27. v.) masses of larvae in 
the last instar were found in a partly dried up pool, the 
bottom of which was covered with decaying leaves. The 
next day many of the larvae had cast their skin and changed 
into pupae. At Nzersnes (B0 2) larvae were found in a pool 
in composite woodland of birches and alder, a t  about 5 m 
above sea level and 20-30 from the sea-shore. At L~rren- 
skog (Ak 15) as well as a t  Alnabru (Ak 13) pupae and 
larvae were found in pools which were on,ly partly shaded. 
Merely from two places the degree of pH has been quoted. 
Larvae of A. (0)cantans have been found associated with 
larvae of Th. morsitans and A. (0) punctor. h F i n - 
l a n d  male adults have been recorded on the 10.-14. vii. 
and females on the 11. vi.-17. viii., all from Tvarminne. 
Even the few records a t  hand indicate that A. (0) cantans 
occurs somewhat later in our region than in more southern 
places. Further investigation is required to settle the 
question if the partly shaded breeding-waters were excep- 
tions only, or if the species in its northermost boundary of 
distributim may also breed outside the woodland. 
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As to the biology and ecology of this species in G e r m  a n y  Mar- 
tini (1931, p. 270) says: "Aedes cantans ist iiberwiegend ein Wald- 
moskito, dessen Larve teils in den mit Laub bedeckten Vertiefungen 
des Waldbodens im Friihjahrsregen oder Schneeschmelzwasser vor- 
kommt, teils auch an Waldrandern und in lichten Waldern auf mehr 
begriinten Gewassern, jedoch niemals ausserhalb des Waldes oder gar 
in vollig offenem Gelande. Sein Haufigster Genosse ist A. nemorosus 
Meig. Cantans tritt  spater auf. - - - Die Flugzeit liegt entsprechend 
ein wenig spater als bei nemorosus Mg. und dauert langer, bis in den 
August." Peus (1929 b, p. 7) agrees with Martini concerning the site 
of the breeding-waters: "Alle Funde liegen im Walde, die Wald- 
formation als solche ist bedeutungslos.". Interesting details have been 
published by Marshal1 (1938, p. 201): "As previously mentioned, both 
A. cantans and A. annulipes breed in temporary, non-salt pools; but 
whereas the latter species generally breeds in open or only partly 
shaded, situations, A. cantans almost always selects densely shaded 
ones. At Hayling Island, the removal of bushes and overhanging trees 
from around a prolific breeding place of A. cantans resulted in the 
entire disappearance of the larvae for a long period. When, however, 
the bushes were eventually allowed to grow again the water became 
re-infested with larvae." 

Eckstein (1820 p. 100) represents the common opinion saying: "Sie 
gehoren - - - zu denjenigen Arten der Aedinengruppe die im Laufe 
eines Sommers nur eine Generation hervorbringen." However, finds 
of cantans-larvae in late summer have provoked the question if OCCa- 
sionally more generations may develop in one year. Peus (1929 b, p. 7) 
discusses this problem: "Auffallend ist der Fund der erwachsenen 
Larven Ende August (Swinemiinde). E r  wirft die Frage auf, ob nicht, 
wie es ja auch bei anderen Arten (dorsalis- und conln~unis-Gruppe) 
vorzukommen scheint, gelegentlich auch Bei A. mac~clatus eine Ab- 
weichung von der friiher als Norm hingestellten e i n e n Generation 
eintritt." He quotes the opinion of Dyar and Martini and he con- 
cludes: "Einwandfrei laBt sich die eventuelle Mehrzahl der Genera- 
tionen wohl nur durch Zucht in Freilandskafigen erweissen." In con- 
tradistinction to this Goetghebuer (1925, p. 214) says: "I1 y a plusieurs 
generation par an;  il n'est pas rare de rencontrer en septembre des 
adults fraichement eclos." More recently Marshal1 (1938, p. 200) has 
published detailed researches on these problems: "A. cantans, like 
A. flavescens and A. ann~~l ipes  is a one-generation species. - - - In- 
formation regarding the biology of one-generation species is a t  present 
far  from complete. Both field and laboratory investigations show that, 
when an "egg-sown" area of A. cantans is subject to intermittent 
flooding, only a certain proportion of the eggs hatch into larvae during 
each period of immersion. From this it follows that, when (as  
frequently must happen) premature drying-up of a breeding place 
of A. cantans destroys the existing larvae, unhatched eggs remain in 
situ ready to infest with larvae the next aocumulation of water. 
Shute, for example, located (in Surrey) a number of woodland pools in 
which A. cantans was established and kept them under continuous 
observation throughout the spring and summer of the year 1929. He 
found that when breeding places which had dried out during periods 
of drought became subsequently flooded, first instar larvae of A. can- 
tans appeared in the water soon after." 
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According to the literature A. cantans is an annoying 
bloodsucker. Thus Wesenberg-Lund (1920-21, p. 49) 
remarks: "More than ten yars ago I had observed that, a t  
a time when 0. communis had almost ceased to sting, an- 
other larger mosquito with white-banded tarsi appeared. 
The bite of this species (0. cantans) was ,much worse." 

Martini (1931, p. 271): "Die Miicke ist sehr blutgierig. Sticht auch 
tags heftig im Walde." As to the conditions a t  StraBburg, Eckstein 
(1920, p. 340-1) records: "Cantans ist dort die haufigste Art; sie ist 
hier neben vexans der eigentliche Urheber der Recht groBen Miicken- 
plage.". Detailed investigations have also been published by Goet- 
ghebuer (1925, p. 214): "La 9 pique Cnergiquement et est extrdmement 
aggressive. La piqilre est douloureuse, ses effets persistent souvent 
pendant plusieurs jours et se manifestent sous forme d'ced&me parfois 
tr& prononce, accompagnC de demangeaisons. Pa r  le grattage, la 
piqure peut determiner un abc&s ou un phlegmon." 

Aedes (Ochlerotatus) annul$es (Meig.). 
C. annulipes Meig. (Syst. Beschreib., 6, p. 241) . . . . . . . . . . . . . . 1830 
A. (0). quartus Martini (Ub.Stechmiicken, p. 128) . . . . . . . . . . 1920 

Systematical remarks. 
As to this species Edwards (1921, p, 305) says: "Meigen 

mentions the dark stripe in the middle of the mesonotum, 
the banded abdomen and pale femora, and I therefore have 
no doubt that  the species is correctly identified. Zetter- 
stedt, Ficalbi and others who have described the entirely 
yellow abdomen of the female probably had A. Zutescens 
before them. In this species the abdomen almost always 
has distinct yellowish-white bands, which are situated 
mainly or entirely a t  the bases of the segments." 

In the collection of the Naturhistoriska Riksmuseum in 
Stockholm I found a female with the label: "0.' annulipes 
Mg. F. W. Edwards det. 1920." As to this specimen Edwards 
(1921, p. 305) remarks: "A female from Sweden ( ~ s t e r -  
gotland, Haglund) may be this species, but is perhaps more 
probably A. ezcrucians." I have compared this female with 
German specimens d annuzipes and Scandinavian excrucians, 
and I feel rather certain that i t  is A. excruciaw Walk. 

Description. 

As no distinct female adults of this species from Denmark 
or Fennoscandia are a t  hand, and as  Wesenberg-Lund's 
description (1920-21, pp.51-52) does not fully agree with 
the characters typical for annulipes, I here prefer to quote 
the description by Martini (1931, p. 324). 
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"W e i b c h e n : K o R f : Hinterko~f in der Mitte ~escheitelten bkI3- 
goldenen ~iohelschuppen und aufrechten blafigolden;n Gabelschuppen, 
saitlich mit schwarzen flachen SohupRen und ebensolchen Gabelschuv- 
pen. Wangen rnit einem Streifen fiicher gelbweiBer Schuppen, d&n 
ein Fleck flacher schwarzer und dann wieder weiI3liche flache Schup- 
pen. Tiefer im Nacken um das Hinterhauptloch blaI3goldene Sichel- 
schuppen und ebensolche oder schwarze Gabelschuppen. Scheitel mit 
einem Busch blaBgoldener Sichelschuppen und goldener Haare. Augen- 
rand oben von einem Breiten Streifen weiBgoldener Sichelschuppen und 
der Reihe der schwarzen Orbitalschuppen begleitet. Die Augen schwarz 
rnit kupfrigem Wiederschein. R u S S e l gut so lang wie die f,, an der 
Spitze nicht verdeckt, am Grunde schwarzbraun rnit einigen helleren 
Schuppen, in der Mitte stehen diese so dicht, daB sie ein breites un- 
scharfes helles Band um den Russel bilden, a m  Ende ist der Russel 
wieder fast rein dunkelbraun beschuppt. Dunkle Schuppen befinden 
sich besondens an den Seiten des Mittelstuckes reinlich. Die Labellen 
dunkelbraun. Tori graubraun, rnit einem Kranz schmutzig weiBer 
Schuppchen. GeiBel ziemlich hellbraun mit weialichem Flaum und 
schwarzen Haaren. C l y p e u S schwarzbraun. T a S t e r 1/5 so lang 
wie der Russel. Beschuppung braunschwarz rnit eingestreuten hellen 
Sohuppen, besonders an der Spitze zu einem hellen Fleck zusarnmen- 
treten und rnit braunschwarzen Bornten. Lobi des P r o It h o r a X 

braun mit  gelblichweil3en Sichelschuppen und blaBgoldenen Borsten. 
Mesonotum braunhautig rnit feinen Sichelschuppen, die in der Mitte . 
und forn mehr haarformig, nach den Seiten und nach hinten etwas 
breiter werden. Diese Schuppen sind in einem mittleren Streifen mehr 
dunkelgolden bis kupfrig, an den seiten mehr blaI3golden bis grauweiI3, 
weiBlich auch vor dem Scutellum. Durch Reflex kann in dem mittleren 
dunkleren Streifen ein hellerer Medianstrich und konnen die Seiten- 
wiilste etwas dunkler erscheinen. S c u t e l l U m braun rnit 3 Gruppen 
schmaler gelblichweiI3er Sichelschuppen und blaBgoldener Borsten. 
M e s o v h r a a m a hellbraun rnit dunkelbrauner Langskante. P l e U - 
r e n dkkelbraun mit groBen Flecken breiter, gelblichwei13er, flacher 
Schuppen und weiI3lich schimmernden Borsten. Proepimeren nur in 
der untersten Ecke rnit flachen weiI3en Schuppen, son& rnit ziemlich 
schmalen blaI3goldenen bis dunkelgoldenen Sichelschuppen. F l U g e l : 
Stamm der Gabel rZ+n ungefahr halb so grol3 wie die Gabel. S h m  der 
Gabel m1+2 etwas kurzer als der untere Gabelast. Die radiomediane 
Querader liegt urn mehr als eigene Lznge von der Mediocubitalen. 
Beschuppung der Flugel braunschwarz und gelblichweil3 gemischt. 
S c h W i n g e r braun mit reichlicher blassen flachen Schuppchen um 
den Knopf und auf dem Stiel. f weiBlich, oberseits in der Mitte stark 
dunkel gesprenkelt, mit braunschwarzem Subapikalring, und gelblich- 
weil3em Kniefleck, t unterseits uberwiegend bLaB beschuppt, oberseits 
dunkel, mit gelblichen Schuppen g e ~ p r e ~ k e l t ,  gegen die Spitze stZarker 
verdunkelt. Erste Tarsenglieder ebenso, nur dunkler und rnit einem 
weil3lichen Basalfleck. Tarsalglieder 2-4 der p, rnit weiBem basalen 
Ring, der auch bei 5 angedeutet sein kann, im ubrigen schwarz, unter- 
seits etwas lichter, der p ,  und p" rnit deutlichen weiBen Ringen am 
Grunde der Glieder 2-5. Der Rest der Glieder schwarz. Klauenformel 
1:1, 1:1, 1:l. A b d o m e n braunschwarz rnit eingestreuten lichten 
Schuppen und blaI3gelblichen Randborsten der Segmente. Basale weiB- 
lichgelbe Binden konnen vorhanden und in der Mitte erweitert sein, 
schmal oder recht breit. Apikal gelbliche Saume, wenigstens an den 
letzten Segmenten, vorhanden. An den Seiten weiBe baslale Seiten- 
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flecken. Unterseiten schwarz rnit breiten, in der Mitte schmal ge- 
trennten, gelblichweiaen Seitenflecken und ebensolchen Spitzensamen. 
Das 1. Abdominalsegment mit einem Busch flacher Schuppen, die in 
der Mitte pechschwarz oder so rnit lichten Saumen, weiter seitlich 
schmutzig gelblichweil3 sind, und weil3lichen Haaren. Das 8. Segment 
oberseits iiberwiegend hell beschuppt. Abdominalende spitz. Cerci 
lang. - - - Die Art  ist ebenfalls sehr variabel. Vielfach ist die 
Thoraxzeichnung mehr rostbraun mit grauen Seiten, und diese Formen 
sind dann von helleren Aedes cantans Meig. kaum zu trennen. Vielfach 
sind die Seitenteile mehr golden, und dann ergeben sich Schwierig- 
keiten inder Trennung von excrucians Walker. In  letzteren Fallen um 
so mehr, als in goldenen Seiten oft auf den Seitenwiilsten und in der 
Mitte der scapulaaen Area Felder rotlichbrauner Schuppen auftreten. 
Leicht kenntlich sind die Stiicke init weiI3grauer Bsschuppung der 
Seiten und reingoldener des Mittelstreifens. In  einem Fall ist dies aber 
so breit wieder durch gelbgraue Schuppen geteilt, daI3 nur 2 schmale, 
reingoldene Linien auf gelblich weiI3grauem Grunde bleiben. Die helle 
Beschuppung des Abdomens ist ebenfalls weil3licher oder gelblicher, 
stark entwickelt oder recht schwach. Jedoch nicht so schwach wie 
bei den extremen Stiicken von cantans. Die FiiI3e haben st5rkere oder 
schwachere Ringe. Diese konnen am letzten Hintertarsenglied fast 
fehlen oder ungefahr 3/, des Gliedes einnehmen." 

Concerning the differential characters of A. annulipes and 
A. cantans, Marshal1 (1938, p. 195) remarks: "Female adults 
of A. annulipes and A. cantans are distinguishable from one 
another by coloration; the ground colour of the abdominal 
tergites being dark brown in the former species and blackish- 
brown in the latter one. The abdominal bands and the leg 
rings (as  well a s  the pale scales which are frequently scat- 
tered over the dark portions of the tergites) are yellowish 
in A. annulipes and white in A. canans. The wings of these 
two species are similarly contrasted in coloration; the dark 
scales being brown in each case, and the pale scales yellow 
in A. annulipes and white in A. cantans" and (p. 199) : "The 
mesonotal coloration is also distinctive - that  of A. cantans 
being dark brown, occasionally with an aggregation of pale 
scales forming a pair of lateral patches within the middle 
third, and that  of A. annulipes being golden-brown, relieved 
by a more OS less obvious, broad, median stripe of darker 
brown." 

M a l e. H e a d. A n t e n n a e long. Toms dark brown. 
Flagellum brown and greyish ringed. Hair-Whorls fox- 
coloured, running to greyish towards the distal part of the 
hairs. P a l p i exceed the proboscis by about the length of 
[the ultimate segment. Colouring dark brown with whitish 
scaling a t  the base of segments 2 and 3 and a t  the apex of 
segment 3. Segments 4 and 5 with a dorsal patch of white 
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Fig. 58. Aedes (Ochlerotatus) annulipes. 
Terminalia (total view). (Aut. del.) 

scales a t  the base. Hair-tufts a t  the three ultimate segments 
long, grey with fox-coloured reflections in the basal part. 
A b d o m e n. Ground-colour bvown. The segmental light 
basal bands distinct and broad. 

T e r m i n a l i a. (Fig. 58.) Basistyle with inconspicuous 
basal lobe and apical lobe of moderate size. Basal lobe with 
short hairs, apical lobe with rather long, curved hairs. Stem 
of the claspette rather thick and somewhat swollen towards 
apex. Appendage: a stout spine with a comparatively broad 
wing. Proctiger with distinctly sclerotised paraprocts. Lobes 
of the ninth tergite with 5 spines. 

L a r v a. The larva of this species is very similar to that  
of A. cantans. Martini (1931, pp. 236 and 326) points out 
as  differential characters of annulipes the greater siphonal 
index (3.0), the smaller number of pecten teeth (21) and 
the shape of the  comb-scales. In  annulipes the principal 
spine of the comb-scale is  stouter than in cantans, but not so 
prominent as  in excrucians. However, Marshal1 (1938, 
p. 197) remarks: "To separate the larva of A. annulipes and 
A. cantans from one another, is, however, by no means an 
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easy matter. Various larval characteristics, notably the 
frontal hair formula, the  ehlaracter of the comb-scales, the 
number of pecten-teeth, the siphonal index and the gill- 
saddle index - have been said to  provide specific indic- 
ations; but the examination of large numbers of larvae of 
these two species, collected at Hayling Island and elsewhere, 
shows that  none of the above-mentioned characters is of 
any value for purpose of differentiation, owing to  the fact 
that  the two ranges of variation which have to be contrasted 
in each case either coincide or  very greatly overlap. In 
regard to the number of comb-scales however, the ranges 
of variation overlap to  a less detrimental extent; the figures 
for the third and fourth instars respectively, being 35-44 
and 31 -44  in the case of A. annulipes, and 32-36 and 28 
- 4 8  in the case of A. cantans. When, in either of the said 
instars, the numtber of comb-scales happens to  fall within 
both ranges, the larvae of the two species in question appear 
to  be morphologically indistinguishable." 

Geographical distribution. 
D e a m a r k : 2. Sjmlland: Environs of Arreso (W-L) 

(?N!). 
S W e d e n : S k :  Lund! (coll. Zetterstedt). 

Distribution outside Denmark and Fennoscandia. 
Concerning the general distribution of this species, Edwards (1921, 

p. 305) remarks: "It may be regarded as  the western European 
representative of A. ezcrucians, though the ranges of the two species 
must overlap to some extent." 

In  E n g l a n  d, A. annulipes is recorded from the counties: Berks, 
Cambs, Hants, Herts, Hunts, Norfolk, Shropshire, Surrey, Sussex, 
Warwickshire and Yorks (Marshal1 1938, p. 189), in the Netherlands 
from Ghent (Edwards 1921, p. 305), in B e l g i u m from: Melle, Vin- 
derhaute (Fl .) ,  Melsbroeck, Genval, Wesenbeck (Tonnoir) (Edw. 1921, 
p. 305). In G e r m a n  y the species has been found a t :  "Hamburg. 
bei Travemunde, aus West- und Ost-Mecklenburg" ( 6 ,  MArtini 1920, 
p. 129), "bei Warnemiinde, in der Rostocker Heide". (Peus 1930 c, 
p. 671), "Berlin, Spreewald" (Peus 1929 b, p. 71, "am Ostaufer des 
Mellensees, Unterspreewald bei Schlepzig, Finkenkrug" (Peus 1930 c. 
p. 671), "aus der Bodensee-Gegend, aus Schwaben" ( B  9, Martini 1931, 
p. 326). F r e e  c i t y  a n d  T e r r i t o r y  D a n z i g :  "aus der 
Danziger Niederung, aus dem Kreis Danziger Hijhe" (9, Martini 1920, 
p. 129). It is also recorded from P O  l a n d  (Tarwid 1935, 1938 a ) ,  
A u s  t r i a : Speising (Mik. t. Edwards 1921, p. 305) and from 
H u n  g a r y : Pressburg (Mik), Tultscha (Mann) (d., Edw. 1921. 
p. 305), Balaton (Mihalyi 1941). Further east i t  is recorded by Peus 
(1934 b, p. 77) from L e t l a n d : "Zarniikau, bei Anting am Kanger 
See, zwischen Anting und Caukciems, am Rande des Tirulmoores be1 
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Bienenhof (Riga) ." As to the distribution in U S S R, Stackelberg 
(1937, p. 155) remarks: "recorded from Leningrad distr. (Montschad- 
skiji), Voronesch distr. (environs of Voronesch: Schtschelkanozev) and 
Lower Volga distr. (environs of Saratov: Martini)" Further Wnu- 
kowsky (1928, p. 164) records females from the western part of 
S b e r i a : District of Tomsk: Tomsk, Anastasievska, Moltschano and 
Tschulpm. 

Biology. 
There are no records on the biology and ecology of this 

species, from Denmark and Sweden. 
From G e r m a n y, Martini (1920, p. 129) records: "Die Art habe 

ich von lichten Erlengebiischen in der Nahe von Hamburg, aus lichtem 
Geholz bei Travemunde, aus lichtem Kiefernwald, vor dem Erlen stan- 
den, der Danziger Niederung, an  ahnlichen Stellen aus dem Kreis 
Danziger Hohe. Die Mannchen flogen noch bis in den Juli, und waren 
in dieser Zeit bei weitem die Mehrzahl der von mir gefangenen Aedes- 
Mannchen mit geringelten Beinen." In accordance with this are the 
observations published by Peus (1932, p. 139): "A. annulipes Meig. 
erreicht trotz an  sich gr6Bere Haufigkeit nicht die Hohe Abundanz 
von A. maculatus. Die Art ist in der Provinz Brandenburg allgemein 
typish fur  Erlenbruchwalder und ist auch im Spreewald a n  derartigen 
Format~onen gebunden." As to the stages of development. Martini 
(1931, p. 326) says: "Die Larven traf ich bei Schwerin an verschiedenen 
Stellen in der Nahe von Wald oder Gebiisch an. Ihre Hauptplatze 
scheinen im Halbschatten zu liegen. - - - Die Larven kamen nur 
nach sehr langen Zeiten zum Atmen an  die Qberflache und hielten sich 
sonst tief unten zwischen dem Kraut in der Nahe des Grundes. Die 
Larven sind ungefahr mit den anderen der Gruppe gleichzeitig er- 
wachsen." From the British Isles Marshal1 (1938, p. 198) records: 
"The females are in evidence from April to September, but the eggs 
laid by them do not hatch into larvae, until early in the following year. 
Locality records indicate that, in Britain, A. annulipes is a less common 
species than A. cantans. - - - A. annulipes (breeds) in open swamps 
or partially shaded, temporary, non-salt pools." 

Aedes (Ochlerota fus) riparius Dyar and Knab. 
A. (0) riparius D. K. (J .  N. Y. Ent. Soc., 15, p. 213) . . . . . . . . 1907 
A. (0) semicantans Martini (Sitzgber. U. Abh. naturf. Ges. 

Rostock. N. F., 7, p. 205) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1920 

Systematical and synonymical remarks. 

It is with some hesitation that  I quote this species under 
the name of riparius, as  I have no American specimens for 
comparison. Edwards (1921, p.305) made the following 
remarks on A. semicantans Martini: "Resembles A. macu- 
Zatus in coloration, being darker than the other four species 
of the group; the mesonotum has a more definite dark 

85 Translated from the Russian text. 
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median stripe than in A. maculatus, and the abdominal seg- 
ments have distinct basal white bands, which are narrowed 
in the middle, but the two are not easily separated, except 
by characters of the male hypopygium and larva, which are 
perfectly distinct. The hind fernora are largely pale on the 
outer side, and the tarsal rings are broader than in A. macu- 
Zatus. One or two North American species resemble this 
rather closely, but I have not a t  present been able to identify 
A. semica.rztans definitely with any North American form. 
The larva is very distinct on account of the small number of 
scales in the comb of the eighth segment." H~owever, in his 
last work, Edwards (1932, p. 139) has placed semicantans 
as a synonym of A. riparius, but without any comment. 

Studying the literature at hand (Dyar 1928, p. 211, pl. L, 
fig. 163 and Matheson 1929, p. 122, pl. XV, fig. 6),  I have 
the impression that the American adults of A. riparius do 
not fully agree in the coloration with the Norwegian speci- 
mens, but in the principal characters, i. e. the male tenni- 
nalia and the comb of the larva, there is such conformity 
that I hold to the opinion of Edwards. Possibly further 
investigations may prove that the American and European 
specimens belong to different races of the same species. 

Description. 

F e m a l e. Front of h e a d with golden bristles forming 
a tuft between the eyes. Vertex ("occiput") below with 
creamy narrow curved scales, which at the sides are replaced 
by darker or bron~y~brown ones; above with yellowish- 
white narrow curved scales intermingled with creamy up- 
right forked scales, a t  the sides with black upright forked 
scales. Eyes bordered with yellowish-white narrow curved 
scales. Temporae with flat blackish scales, which posteriorly 
are replaced by whitish ones. C l y p e u S blackish brown. 
P r o b o S c i S blackish brown, in the middle lighter scales 
indicate a ring. A n t e n n a e. Tori dark leather-brown, 
darker a t  the inner side and with some light scales. Flagel- 
lum. The first segment and the base of the second segment 
leather-brown, the remainder blackish brown with minute 
white hairs and a t  the base of the segments bigger black 
hairs. P a l p i  blackish brown with light scales a t  the base 
and apex of the long segment. T h o r a X. Anterior pronotal 
lobes with white narrow curved scales and dark golden hair- 
like scales. Posterior pronotum above with light golden 
narI.row curved scales, and with white ones a t  the lower 
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corner. Mesonotum with a broad median stripe of cupreous, 
hair-like scales, blending into more light-golden scales a t  
the sides. Anterior to the wing-root with cupreous scales. 
The antescutellar space with whitish narrow curved scales 
and long, dark bristles with pale golden reflections. S c u - 
t e l l u m with golden narrow curved scales and pale golden 
bristles. P l e u r a e with patches of white scales. Scaling 
of the W i n g s bllackish, sprinkled with light scales. H a l - 
t e r e S. Stem yellowish-white, sprinkled with darker scales, 
especially towards apex. Distinct sub-apical blackish-brown 
ring. Knee spot white, distinct. Tibiae a t  the front-side 
sprinkled with dark and light scales, towards apex dark. 
Back-side with a light longitudinal stripe. Tarsal segments. 
Colouring of first segment, in fore and mid-leg, a s  in tibiae; 
in hind-leg with a narrow white basal ring. Tarsal segments 
2 and 3 in the fore-leg, 2-4 in the mid-leg and 2-5 in the 
hind-leg blackish with white basal ring. In one of the two 
specimens a t  hand, the tarsal segment 4 of the fore-leg has 
some white scales a t  the base. The length of the white rings 
a t  the tarsal segments 2-5 of the hind-leg are about: 2/5 ,  
, , . A b d o m e n blackish brown with a few, scat- 
tered white scales, the tergites with basal white bands, which 
are interrupted in the middle, and with extended lateral 
white patches. Segment f3-8 with apical white bands. 
Venter white and black sprinkled, with an indication of a 
longitudinal median blaok stripe and with white apical bands. 
Length of wing well over 4 mm. 

The Norwegian specimens agree well with the description 
of Martini, but the American riparius have a somewhat dif- 
ferent colouring. Thus neither Dyar (1928, p. 211) nor 
Matheson (1929, p. 122) mentions the interrupted abdominal 
basal bands, per contra both emphasise that  the dark parts 
of the abdominal tergites are more or less sprinkled with 
light scales. Further the white tarsal rings seem to be 
somewhat broader in the American specimens than in the 
European riparius. 

M a l e. H e a d. Vertex ("occiput") above with greyish 
scaling. P r o b 'o s c i s (blackish brown or metallic, in the 
middle sprinkled with lighter scales. A n t e n n a e. Flagel- 
lum white ringed. Hair-whorls greyish brown with fox- 
coloured reflections. P a l p i with whitish scales a t  the 
base, in the middle and towards apex of the long segment. 
Further a patch of white scales a t  the base of the penulti- 
mate segment. M e S o n o t u m with a dark brown-golden 
median stripe, sides greyish. A b d o m e n. Tergites dark 



Danish and Fennoscandian Mosquitoes 241 

Fig. 59. ABdes (Ochlerolutus) ripariz~s D. K. 
a, Terminalia (total view) ; b. terminalia (detail) with basal lobe, clas- 
pette; phallosome and paraprocts; c ,  claspette; d, tip of dististyle with 

claw; e, lobes of the 9th terg~te.  (Aut. del.) 

metallic with white basal bands, which are narrowed in the 
middle. Scattered light scales on the dark ground. 

T e r m i n a l i a (fig. 59). Basal lobe of the basistyle pro- 
minent, of about half the length of the basal lobe of cantans; 
basally with a stout spine and rather long bristles, apically 
with somewhat shorter hairs. Stem of the claspette faintly 
tapering towards apex, a t  the base with some bristles. 
Appendage with short petiole, rather long and curved a t  

16 - Norsk Entomol. Ticlsskr. Suppl. I. 
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Fig. 60. Larva of A. (0) ~iparizcs D. K. in 4th instar. 1 
a, Terminal segments of larva; b, antenna; c, pecten teeth; 

d, combscales. (Aut. del.) 1 
4 

apex. Wing more narrow than in cantans. Dististyle some- 
what widened in the middle. Proctiger with strongly sclero- 
tised and apically hooked paraprocts. Lobes of the ninth 
tergite with 4-10 spines. Mean value of 9 specimens (both 
lobes counted) : 6.9. 

I 
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1 L a r v a (fig. 60). Head with rather short, strongly spi- 
t nose antennae. Antenna1 tuft  with 5 hairs, inserted outside 
I the middle of the antenna1 shaft. Among the antenna1 apical 

bristles a stout spine. Frontal hairs: outer: 4, mid-fr.: 2, 
inn.fr.: 2 ;  the inner frontal hair behind the mid-frontal 
hair. Comb with 8 stout scales in a row. Comb-scales with 
a stout median spine, on each side with one or two smaller 
spines and some bristles. Siphon faintly tapering. Siphonal 
index: 3.6. Pecten with 19-20 slender teeth, which basally 

4 extend into one or more denticles. However, the most distally- 
placed pecten-teeth have no denticles and are more widely 
separated than the rest. Siphonal tuft  inserted within the 
basal half of the siphon, with 5 hairs of about y3 the length 
of the siphon. Saddle long. In the single larva a t  hand 
the annal gills are broken off, but according to Martini the 
length of the anal gills is well over :!/I, the length of the 
siphon. 

Geographical distribution. 

S W e d e n : Sm: d ! (Bhn) ; Vrm: Rorbacknes! L :  29. v. 
1934 (LRN) ; Dlr: Ludvika! Brunnsvik! d : 2.-13. 
vi. ? 0 :  12. vi. 1928 (KHE'). 

, N o r W a y : B 0 : 13. 0vre Eiker: Fliskum. d 3. vi. 1928 
, (LRN) . 

Distribution outside Denmark and Fennoscandia. 

As to the distribution of this species, Edwards (1921, p. 305) 
remarks: "Northern Europe; apparently widely distributed, but local." 
He has examined male adults from: Hamburg (Martini), Berlin 
(Stobbe) and Posen(?)  (Loew). Further Martini (1931, p. 77) records 
the species from G e r m a ny : "ostlich Cr.-Muritz (L) ,  Schwerin (L)  
und Ostpreussen, $ (Skwarra)." According to Edwards a male adult 
from coll. Winthem is probably from A U S t r i a .  Peus (1934 b, p. 77) 
records it from L e  t t l a n d : "hinter den Dunen bei Zarnikau, S ,  
8. vi. 1934" and Tarwid (1938 a-b) from P o l a n  d. From USSR, 
Stackelberg (1937, p. 149) records: "In USSR recorded from Leningrad 
distr. (Peterhoff: Montschadskiji) and in Moskva distr. (Schingarev), 
Ukraine (Rybinsk), Sverdlovsk distr. (Sverdlovsk: Kolosov, environs 
of Perm: Mitrofanova 1929) and a t  the southern coast of Crimea (Velit- 
schenkevitsch 1931). The records from Voronesch distr. (environs of 
Voronesch: Schtschelkanovzev 1928) relates to A. (0) b~hningi  Mart."'" 
Further reords are: Basin of Dnjepr: outlet of river Samara (Dolbe- 
skin 1928). The species is also distributed in Canada and USA and, 
according to Dyar (1928, p. 211) i t  has been found in "Ontario, Mani- 
toba, Saskatschewan, Alberta, Wisconsin, iMnnesota, North Dakota, 
Montana, Colorado." Recent records are: Michigan (Irwin 1941). 

" Translated from the Russian text. 
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Biology. 

A single larva of A. riparius has been found in a pond a t  
Rorbaoknes (Vrm. Sweden), but, unfortunately, no details 
have been put down. The few Norwegian and Swedish 
adults a t  hand were all caught in the first  days of June, which 
may be taken a s  an indication that  this is mating time in 
our region. This is, moreover, confirmed by observations 
from Lettland published by Peus (1934 b, p. 77). 

As to the f ~ n d s  in G e r n~ a n y, Martini (1930. p. 331) says: "Die 
Larve hat te  ich 1919 im Moor ostlich Gr.-Muritz 2 mal, in s ta rk  ver- 
krauteten Moorwasserns, nahe der Kuste, nicht weit vom Or t  ge- 
fangen. Ferner dort im Moor in Torfstichen, die nicht noch alt ,  wohl 
hochstens 2-jahrig waren und als Vegetation nur  in der Tiefe, von 
oben im Fruhjahr  unsichtbar, Sphugnunb enthalten. - - - Unsere 
A r t  fand sich einzeln auf der Wasserflache." 

From U S A Dyar (1928, p. 202) records: "The larva occur in early 
spring pools on the prairie especially the shallow but large ones under 
aspens etc. The species is  a t  home where the forest is breaking up 
into prairie, hut extends somewhat into the forest and into the open 
grassy plains." Similar observations have been published by Mathe- 
son (1929, p. 122). I n  a paper on Aedes riparius D. K., Dyar makes 
the following remarks concerning the nature of the breeding waters: 
"The pools have no connection whatsoever with the river, but  a re  
prairie pools." 

Aedes (Ochlerotatus) excrucians (Walker). 
Czilcz r sc r t~c ians  Walk. (Ins. Saund., p. 429) . . . . . . . . . . . . . .  1856 

. . . . . . . .  C. ubfitchii Felt. (Eull. N. Y. State  Mus., 79, p. 381) 1904 
C. siplbo~zalis Grossbeck (Can. Ent., 3 6 ,  p. 332) . . . . . . . . . . . . . .  1904 

. . . . . . . . . . . . . . . . . .  Aedes sccnsoni D. K. (Can. Ent., 41, p. 102) 1909 
. . . . . .  ?CuZicadu surcoufi Theob. (Bull. Mus. Paris, 1 8 ,  p. 59) 1~912 

Aedes euedcs H. D. K. (Mosq. N. a. Cent. Am. a .  W. I., 4, p. 686) 1917 
?A. aloponolr~n, Dyar. (Ins. Insc. Mens., 5, p. 98) . . . . . . . . . . . .  1917 
A. cxcrucians dytes Martini. (Ent .  Mitt., 2, p. 164) . . . . . . . . . .  1922 

Synonymical and systematical remarks. 

On account of differences in the larvae, Martini (1922 d)  
proposed to separate the European excrucians from the 
American form, under the name of cxcrucians var. dytes. 
However, in his last review of the palaearctic mosquitoes 
(1931, p. 289), Martini does not maintain this separation, 
and Edwards (1932, p. 138) place dytes as  synonymous with 
excrucians. Martini (1931) and Matheson (1929, p. 113) 
place aloponotum Dyar as  synonymous with excrucians, but 
Edwards (1932, p. 138) has placed aloponotum as  a separate 
species, however, with the remark : " ( ?excrucians, var.) ". 
From the descriptions published by Dyar (1928, p. 201-203, 
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pl. 48, fig. 156, 157) I have gained the impression that  the 
two are closely related fonns and I therefore hold to the 
opinion of Martini and Matheson. 

As to  the synonymy of this species Edwards (1921, p. 305 
-306) remarks: "A. excrucians is evidently one of the com- 
monest species of the group on the European continent ( i t  
has been described by Martini as A. abfitchii), and i t  is 
therefore not surprising that  i t  has frequently been de- 
termined either as C. cantans or as  C. annulipes. I consider, 
however, that  the evidence of the original descriptions and 
of the types in Meigen's collection in Paris is sufficient to 
allot these names to  other species. 

I learn from M. S6guy that  the type male of Culicada sur- 
coufi has been lost, so that  there is now very little prospect 
of determining Theobald's species with certainty. A female 
which M. Skguy sent me for examination might have been 
either this species or A. annulipes. A female in Meigen's 
series of C. cantans in the Paris Museum is almost certainly 
A. ezcrucians." 

Concerning the variability of excrucians, Martini (1931, 
p. 290) says: "Auch diese Ar t  ist variabel. Vor allem 
konnen das lichte Gold der Scutumseiten mehr oder weniger 
ausgebreitet und die gelbe Beschuppung auf dem Abdomen 
mehr oder weniger stark sein. Meist sind die basalen gelben 
oder weifilichgelben Bander recht breit und nehmen oft un- 
gefahr die Halfte der Segmente ein. Bei extremen Stiicken 
ist vom dunklen Grunde nur noch ein quer uber jedes Seg- 
ment subapikal verlaufender dunkler Streifen vorhanden. 
Die F'arbe der hellen Schuppen kann einheitlich sein oder es 
konnen deutlich weifilichere in den apikalen und Basalbinden 
von mehr gelben, in den schwarzen Teilen eingestreuten, 
unterscheidbar scheinen. Manchmal erreichen die Basal- 
binden die Seitenflecken nicht, erscheinen also als mittlere 
Basalflecken. Auf den Seiten des Kopfes konnen auch beim 
9 Flecken dunklerer Schuppen auftreten, die den Augenrand 
nicht erreichen. Im Fliigel konnen oft stark die dunklen 
Schuppen iiberwiegen. - - - E s  sieht kaum ein mannlicher 
Thorax aus wie der andere. In  den Hypopygien aber konnte 
ich keine Unterschiede entdecken und ebensowenig deutliche 
Unterschiede an den Larven. Auffallig dunkel, besonders 
auch an den Beinen, waren Stiicke von Hillerod-Danemark, 
$ und 9. Thorax dunkel goldbraun mit schwacher hellgold- 
brauner Zeichnung. Die lichten Schuppen am Abdomen und 
den Beinen sehr triibe. Besonders auffallend waren einige 
Stiicke von Apfelbeck aus Jugoslavien, dadurch dafi sie einen 
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uberwiegend schwarz und weissen Eindruck machten. Die 
dunklen Teilen des Abdomen sind fast  rein dunkel beschuppt 
und helle Schuppen im wesentlichen auf sehr breite Basal- 
binden beschrankt und vie1 weniger gelblich als gewohnlich. 
Die apikalen Binden fast  verschwunden. Dieselben scharferen 
Gegensatze auch an den Tastern, die Fuhler fast  rein dunkel- 
grau, nur mit etwas rauchbraunen Anflug. Die Fliigel mit 
verhalltnismassig wenigen hellen Schuppen. Dies Tier wurde 
man zunachst nicht fur einen excrucians halten, doch erlaubt 
das Hypopygium keine andere Deutung." 

Description. 

F e  m a l e. H e  a d  in front with small golden narrow 
curved scales and pale golden bristles forming a tuft between 
the eyes. Vertex ("occiput") in the middle with pale golden 
narrow curved scales, a t  the sides blending into dark golden 
or  cupreous ones. Vertex above with pale golden upright 
forked scales, a t  the sides with blackish brown upright for- 
ked scales. Temporae with flat golden scales, just behind 
the eyes mostly a patch of blackish brown scales. Eyes bor- 
dered with golden narrow curved scales and black bristles. 
C l y p e U s dark brown. P r o b o S c i s sprinkled with 
blackish brown and light scales; the light scales predominate 
in the middle of the proboscis, forming a more or less distinct 
light band. Labellae black. A n t e n n a e. Tori yellowish- 
brown or brown with rows of light scales, especially at the 
ilnner side. Flagellum. First segment yellowish brown with 
light scales. Second segment yellowish-bmwn a t  the case; the 
remainder of flagellum dark brown or blackish, with minute 
white hairs, and a t  the base of the segments bigger black 
hairs. P a l p i (fig. 55 d )  about 1/4 the length of the pro- 
boscis. Segment 3 about twice the length of segment 2 and 
mostly distinctly narrower. Ultimate segment chiefly small, 
broad oval and tapering apically. Scaling blackish brown 
with scattered light scales, which may form a light patch 
a t  the apex of palpi. Bristles blackish, numerous and of 
moderate length. T h o r a X. Anterior pronotal lobes dark 
brown, above with golden narrow curved scales and bristles 
of the same colour, below with lancet-shaped, yellowish-white 
scales. Posterior pronotum above with golden cupreous 
narrow curved scales, below with yellowish-white ones. 
Mesonoturn brown or blackish brown, in the middle with 
hair-like cupreous scales, laterally and posteriorly running 
into narrow curved scales of the same colour. -4 pair of 
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fine golden lateral stripes may occur, or the golden scaling 
predominates the sides of mesonoturn. The antescutellar 
space with golden scales. S c U t e l l U m brown with t h p e  
patches of yellowish-white or golden narrow curved scales 
and pale golden bristles. P o S t n o t U m dark brown. 
P l e U r a e. The flat scales a t  the upper mesepisternum and 
a t  the sternopleura yellowish-white, the mesepimeral scale 
patch white. W i n g ,  with intermixed dark brown and 
yellowish-white scales. H a l t e r brown with yellowish- 
white stem and scales of the same colour a t  the globule. 
h e g S. Femurae yellowish, sprinkled with dark scales, 
especially distinct towards apex. Sub-apical dark ring 
mostly indistinct. Knee spot yellow, distinct. Tibiae a t  front 
side blackish brown and yellowish sprinkled, back-side 
lighter. The dark scales especially predominating a t  apex 
of tibiae. Tarsal segments. First segment brown and 
yellowish sprinkled, kowards apex dark; dorsally with a 
narrow dark stripe, laterally and on ventral side chiefly 
light scaled. The white ring a t  the base of the first segment 
more or less distinct. Segment 2 and 3 in the fore-leg with 
conspicuous white ring, segment 4 and 5 generally entirely 
dark. 11n a few specimens a t  hand some white scales may 
be seen a t  the sides of the fourth segment. In mid-leg the 
tarsal segments 2-4 and in hind-leg the segments 2-5 
dark brown with white ring a t  the base. In the tarsal seg- 
ments of the hind-leg the basal white rings occupy about 
half the length $of the segments. Claw formula: 1 : 1 ; 1 : 1; 
1 : 1. A b d o m e n. First abdominal tergite with a bush 
of flat pellowish scales which laterally blend into whitish 
scales. Tergites blackish brown sprinkled with yellowish- 
white or yellow scales which form basal light hands. Seg- 
ments basally wi,th lateral patches of white scales. 'In segment 
7 and mostly also in segment 8 the light scaling predomin- 
ates. Abdomen pointed. Cerci rather long, dark brown 
sprinlkled with yellowish-white scales. Vlenter blackish 
brown with yellowish-white apical bands widening a t  the 
sides, the anterior segments may also have basal bands of 
similar colour. Length of body about 6 mm. (W-L); 
length of wing about 5 mm. 

In the northern specimens of excrusians the cupreous 
ground colour of thorax is darker than in the central-Euro- 
pean specimens a t  hand. However, some specimens from 
Naturhistoriska Riksmuseum in Stockholm (labelled: "Hag- 
lund" and most probably from Ostergotland) have the light 
yellow colouring of the Central European excrucians, and 
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their abdomen is chiefly yellowish-white scaled. In the 
German excrz~cians the flat  scales a t  the upper mesepister- 
num and a t  sternopleura are distinctly yellow whereas the 
scale-patch a t  mesepimer is white. These contrasts are not 
so conspicuous in the northern specimens although the scale- 
patches a t  the upper mesepisternum and a t  sternopleura 
have a tinge of yellowish. In most specimens from the 
southern Fennoscandia the contrasts in the colouring of the 
tarsalia are not so  conspicuous. 

However, specimens from Norwegian mountainous regions 
as well a s  from localities in the f a r  north have a quite 
different colouring. Among the rather variable specimens 
a t  least two types may be separated. In one type the ground- 
colour of the thoracic scaling is light cupreous and the  
sides of thorax silver-white, thus leaving a broad median 
cupreous stripe only, In these specimens the pleural scales 
are distinctly white, and the light abdominal bands either 
yellowish-white or more or less sprinkled with whitish 
scales. Ground-colour of abdominal tergites nearly black. 
The dark scales predominate in the legs and the contrast 
is rather conspicuous in the tarsal colouring. In several 
respects these specimens oall to  memory the excrucians de- 
scribed from Jugoslavia by ;Martini. 

In the other northern type the scaling of the thorax is 
distinctly darker, and the light colouring is reduced to  a 
pair of lateral patches, a s  in cantans. However, the speci- 
mens may be differentiated by the more or less extended 
yellowish-white abdominal scaling and the yellowish scale- 
patches a t  the upper mesepisternum and a t  the sternopleura. 
In these northern excrucians the dark scaling predominates 
in the wings and the legs. 

I have examined 6 specimens from the collection of Zetter- 
stedt, sent me under the name of cantans. One male and 
one female were labelled "Lapponia", another female was 
labelled: "C. cantans Meig. 9. Lapponia" in the hand-writing 
of Zetterstedt. A slide-preparation of the male terminalia 
proved that  the spesimen is A. ezcrucians Walk., and I also 
consider the two females as  ezcrucians. To be sure, the 
light scales a t  the abdominal tergites are sparsely repre- 
sented, but the specimens fall within the range of variation 
described above. The colouring of the thorax and the tarsal 
segments also agree well with the northern excruciaqzs. I 
therefore consider it right to  strike the record "Lappland" 
for the species A. cantans. Further investigation is desirable 
to  settle the distribution as  well as the variation of the 
northern excrucians. 
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Fig. 61. Aedes (Ochlerotat~~s)  excrucians Walk. 
a,  Terminalia (total view); h, claspette; c, lobes of  the 9th tergite. 

(Aut. del.) 

M a l e. A n t e n n a e. Tori dark brown. F'lagellum 
dark and light ringed. Hair-whorls grey with fox-coloured 
reflections. The p a l p i exceed the proboscis with the 
ultimate and about one third of the penultimate segment. 
The long segment conspicuously swollen towards apex. 
Segment 5 about +h the length of segment 4, which is 
distinctly broader than the ultimate segment. A more or 
less distinct ring of light scales a t  the base of segment 2 
and a t  the joint of segment 2 and 3. Segment 3 chiefly 
light scaled a t  dorsal side, ventrally entirely light scaled, 
apex blackish brown. Ultimate and penultimate segments 
blaokish brown, both with a patch of white scales a t  the 
base. Hair-tufts long, especially near apex of the long 
segment and a t  segment 4, with fox-coloured reflections. 
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C 

h 
Fig. 62. Larva of A. (0) eocrucians Walk. in 4th instar. 

a ,  Head; b, mentum; c,  antenna. (Aut. del.) 

T h o r a X with extended light golden scaling a t  the sides 
of scutum. A b d o m e n. The light basal bands connected 
with the lateral patches. Dark parts more or less sprinkled 
with yellowish-white scales. Lateral hairs a t  the abdominal 
segments with fox-coloured reflections. 

According to Martini (1931, p. 290) the male palpi of the 
Central-European ezcrucians exceed the proboscis with 
about half the length of the ultimate segment. They there- 



Danish  and Fennoscandian Mosquitoes 251 

Fig. 63. Larva of A. (0) ezcrucians Walk. in 4th instar. 
a ,  Terminal segments of larva; b, comb-scales; c, siphon; 

d, pecten teeth. (Aut. del.) 

fore seem to differ considerably in this character from the 
northern specimens. 

T e r m i n a l i a (fig. 61). Basistyle with prominent apical 
lobe with rather long, somewhat curved hairs. Basal lobe 
represented by a long, rugose area clolthed with short hairs. 
Dististyle somewhat curved and with a long, straight claw. 
Stem of the claspette distally curved and distinctly tapering. 
Appendage not petiolate, spine slightly curved and with a 
low wing. Lobes of the niilth tergite with G 1 4  somewhat 
slender spines. Mean value of 30 specimens (both lobes 
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Fig. 64. Variable length of anal gills in larva of A. (0) exc.rucians 
Walk. (Aut. del.) 

counted) : 7.1. Proctiger with strongly sclerotised para- 
procts. 

L a r v a (figs. 62-63). Head broader than long. Anten- 
nae rather short, strongly spinose and faintly curved, taper- 
ing from the insertion point of antennal tuft. Tuft  with 
about 9 hairs, inserted well over % the  length from the  base 
of the antennal shaft, and of about half the length of the  
shaft. One of the bristles a t  the apex of the antenna, stout 
and long. ;Inner frontal hair behind the mid-frontal hair. 
Dorsal prothoracic hair-formula about: 2,1,1; 1 ;  2 ; 1 ;  3 ; 2. 
Comb with about 30 scales, which are  basally broad and 
tapering into a slender principal spine. At  base of spine 
(and top of scale) there are spinules and fine hairs on either 
side. Siphonal index about 4.0. Siphon rather slender, 
distinctly tapering from the middle. Pecten not reaching 
the middle of siphon, with about 20 slender teeth with small 
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denticles a t  the base. The most distally-placed pecten teeth 
are without denticles and are more widely separated than 
the remainder. Siphonal tuft with about 5 hairs, of about 
half the length of the siphon. The apical hair on the ventral 
valve stout and hook-shaped. Saddle not encircling the anal 
segment. Dorsal brush with an inner pair of tufts with 
about 9 hairs and an outer pair of long, stout hairs. Ventral 
brush with about 16 cratal and 6 precratal hairs. Anal gills 
of variable length (fig. 64), but generally of about the length 
of the saddle. 

T a b l e  19. 
Larval chaetotaxis of A .  excrucia?as Walker. 

Number of branches in 1 Number of 
Siohonal 

Frontal hairs Siphonal l Comb. Pecten i index 
out I mid I inner scales teeth 

I I I 

Geographical distribution. 

D e n m a r k : 2. Sjoelland: Kevbenhavn! 6 Q ( S t ~ g . )  : 
Hestehave, Hillerrad, L:  16. iv., P: 8.-14. v., A: 15. V. 

(W-L) ; Tjustrup (W-L) ; Eremitagen (W-L) . 
S W e d e n : S k :  Angelholm! Q: 2. vi. 1915 (Ringdahl) ; 

Sm:  Ekeberg, Visjon! Q: 17. vii. 1940 (KHF) ; 8 g :  d 
( P .  Wahlb!) ; Smd: d. (Auriv!) ; Vrm: Degerfors, Kul- 
backslid! Q: 5. viii. 1940 (KHF') ; Dlr: Falun, Norslund! 
d : 5. vii. 1931 (Tjed.) ; Sundborn, Toxen! Q (Klefb.) ; 
Sundborn, Karlsby ! d (Tjed) ; Ludvika, Brunnsvik : 
Hillbo! Q: 28. vi. 1921 (KHF') ; Ludvika, Brunnsvik, 
Stgn! Q: 17. vi. 1919 (KHF') ; Ludvika, Brunnsvik, Trad- 
giird! Q : 2. vii. 1926 (m) ; Sarna, Fuluf jall ! : 15. viii. 
1927 (KHF') ; Idre, Tofsingspank! 3: 3. viii. 1925 (KHF') ; 
Jmt:  ? (Zett!) ; Lpl: Jockmock, Mieskarjavnga! 9: 
21. vii. 1923 (KHF') ; "Lapponia"! d Q (Zett.) ; Abisko, 
L. IV: 23. v. 1938, L. 111: 30. v. 1938, L. IV: 4. vi., L. I1 
and 111: 2. vi. 1938 (A. Thieneman). 

N o r way : AK : 5. Ski:  Sv~rsvann ,  P :  l.vi.1930 ( d?) (LRN) ; 
11. Asker: Arnestad farm (in cow-stable), 9: 15. v. 1938 
(LRN) ; H E S : 2. Vinger: pond 1 km north of Kongs- 
vinger, L:  12. vi. 1932 (LRN) ; 4. Brandval: ditches a t  
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the highway about 8 km north of Kongvinger, L:12. vi. 
1932 (LRN) ; 5 .  Sor-Odal: creek, 11. vi. 1932 (LRN) ; 
7 .  Grue: 9 (Siebke) ; Kongshaug farm, ditches, L: 12. vi. 
1932 (LRN) ; H E n : 20. Trysil: Lutnes farm, pond, 
L: 31. v. 1935 (LRN) ; Nybergsund, 9: 7. vi. 1935 
(LRN) ; Indbygda, 9: 7. vii. 1934 (LRN) ; K. Sstre  farm 
(in cow-stable), 9: 17. vii. 1933 (LRN) ; Plstby, 9: 28. ix. 
1934 (LRN) ; 21. Amot:  9 (Siebke) ; Strand farm a t  
Ossjsen (in cow-stable), 9: 27. vii. 1933 (LRN); 
23. Y t r e  Rendal: Storsjeren, in house, 9: 6. vii. (LRN) ; 
environs of Holla outfarm, 9: 21. vii. 1943 (LRN) ; 
L: 9. vii. 1944 (9) (LRN), L: 3 . 4 .  vii. 1945 ( d  9) 
(LRN) ;. Nerklebekken, 9: 23. vii. 1943 (LRN) ; 28. 
Tynset:  pond: L :  24. vii. 1930 (LRN); 30. Engerdal; 
mvdal, 9: 12. vii. 1931 (LRN) ; Sundet farm, in house, 
9: 5. vi. 1934 (LRN); 0 S : 25. Ringebu: pond a t  
highway, 9: 26. viii. 1931 (LRN) ; 0 n : 37. Dovre: 9 
(Siebke); Fokstuen, L: 23. v. 1937 ( d  9) (LRN); 
Dombs, L: 24. v. 1937 (LRN); 9: 25.-28. vii. 1930 
(LRN) ; B er : 2. Royken: Sundly, L: 8. v. 1938 (LRN) ; 

13. Ovre Eiker: Riskumvann, P d ? :  3. vii. 1928 (LRN) ; 
B v : 22. Nes: 9 (Siebke) ; V e : 18. N~tterery: 9: 6. vii. 
1927 (0 .  Sermlme) ; A A i 30. Evje: Het& farm, L: 8. vi. 
131 (LRN) ; S T y : 23. Osen: Ramsery, 9: 16. vii. 1938 
(S-R); N n v  : 69. Andenes: Andenes, d ? :  22.-26. 
vii. 1941 (S-R) ; T R y : 5 .  Bjarkoy: Bjarkery, 9: 16. 
vi. 1936 (%R) ; 16. Helgery: Hushattery, 9: 8. vii. 1935 
(S-R) ; T R i : 28. 0verbygd: Plverbygd, 9 : 26. vii. 1926 
(%R) ; Bjerkeng, 9: 2. vii. 1927 (S-R) ; Raavann, 9: 
6. vii. 1922 (S-R) ; Frihetsli, d : 27. vii. 1922 (S-R) ; 
29. Balsfjord: Fjeldfrerskvann, 9: 30. v. 1927 (S-R) . 

F i n l a n d : A l ( A )  : ?FSglo! 9 (Forsius) ; A b ( V )  : ?Kuusto 
(Lundstr.) ; Eriksberg! d (Bonsd., Edw. det.) ; Kari- 
slojo! 9 (J. Sahlb. Forsius., Frey, Hellen), 8 (J.  Sahlb. 
Edw. det.) ; N ( U ) :  Tvarminne Zool. Stat! d 0  (Frey) ; 
Tvarminne, Llngskar! 9 (Frey) ; Tvarminne, Spikarna! 
9 (Frey) ; ?Kynkslatt (Frey) ; K a ( E K )  : Kymmene ! ?P 
(Sahlb.) ; Ta(EH);  Messuby! d (Frey, Edw. det.) ; Hat- 
tula! d (E~ssen, Edw. det. ) Sk:  (KZ.): Valkjarvi (Frey) ; 
Kb(PK)  : ?Tohmojarvi (Maklin) ; Om(KP)  : Jacobstad 
(J. Sahlb.) ; Pedersore! d : 28. vi. 1932, 9: 26. vi.-3. vii. 
(Storb) ; Li  (ZnL): E n a ~ e  (J. Sahlb.) ; Ivalo!?: 28. vi. 
1929 (Hbkan Lindb.) ; Lps(Ps1) : Petsamo, Hankilampi ! 
9: 30. vii. 1929 (Storl).  

U S S R : Kola Peninsula: ZmL: Chibina (Fridolin). (Stackel- 
berg 1937 p. 155.) 
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Distribution outside Denmark and Fennoscandia. 

Concerning the distribution in G e r m a n y, Martini (1931, p. 292) 
says: "Ich sah sie - - - in der Hamburger Gegend und .iistlich durch 
Mecklenburg nach Westpreussen, - - - aus Ostpreussen (Skwarra) ." 
The species is recorded by Peus (1929 b, p. 7) from: "Darss (Vorpom- 
mern), Chorinchen (Mark) und GroB Raum (Ostpr.)," from Berlin (8)  
(Edwards 1921, p. 306), from "Unterspreewald, Golmer Luch bei Wer- 
der a .  Havel" (Peus 1930 c, 671), from "Oedergebiet bei Bellinchen" 
(Peus 1934 a,  p. 391, "Richthof, Kreis Danziger Hohe (Martini 1920, 
p. 1281, in der Bodensee-Gegend" (Martini 1931, p. 292). From 
F r a n  c e : Seine: Marais de Sucy it is recorded. by SBguy (1923, 
p. 1251, from L e t t la n d : "bei Zarnikau, Wiesenniederung der K1. 
Jegel bei Oger, bei Bienenhof (Riga), bei Anting, Diina-Aa-Kanal bei 
Riga" (Peus 1934b, p.77), from E S t l a n d : DagG, 22. viii. (Dampf 1924, 
p. 6)  and from P o l a n  d (Tarwid 1935, 1938 a-b). Edwards (1921, 
p. 306) records males from A U S t r i a from H u n g a r y : Buda (Birb), 
Munkacs (Ujhelyi), Berecsacs (Kertesz), Balaton (Mihalyi 19411, 
Martini (1931, p. 292) has examined specimens from J U g o S l a v li a 
(Apfelbeck) and the high plateaus in A S i a M i n o  r ( T u r k  e y). 
As to the distribution of this species in USSR, Stackelberg (1937, 
p. 155) says: "In USSR recorded from - - - Leningrad distr. 
(Stackelberg! ) , Moskva distr. (Nikolskiji) , Voronesoh Distr. ( e n v i ~ n s  
of Voronesch: Schtschelkolnovzev 1928), Ukraine (Ukrainskoe-Polesje: 
Rybinskiji 1931, Dnepropetrovsk: Guzevitsch! ), soutthern coast of Crimea 
(Velitschkevitsch 1931 !) , Sverdlovsk distr. (environs of Sverdlovsk: 
Kolozov, Perm env. : Mitrofanova 1929, Kungursk env. : Mitrofanova 
1929), Lower Volga distr. (environs of Saratov: Martini), S i b e r i a : 
Verkojansk, Jakutien (Roschnovskiji! ) , Sakalin (La~bbbbB t. Edwards) , 
Ussurijinsk region (Majke a t  Schkotova, Jakovlevka in Spassk region, 
Tigrovaja Sutschansk region: Stackelberg! ) "  R' Further records are: 
Basin of Dnjepr: Ekaterinoslavsk distr. (Dolbeskin 1928) ; N. Kaukasus 
(Mess 1939). Vnukowsky (1928, p. 164) records females from district 
Tomsk: Ssokolovsky: Rayon Narym: Permittino. Edwards (1928, 
p. 2) has examined a female from Kamtchatka: Tchapina Nikkolke, 
but he ramallks: "Too muoh damaged to name w ~ t h  certainty." He has 
also examined (1921, {p. 306) males from Sachalin and concludes: "In 
addition I have seen many females which are probably this species, 
but cannot be determined with absolute certainty, including some from 
Siberia (Antsiferovo, 59" 10', and Turuschansk, 65" 55': Trybom). The 
species may therefore be assumed to have a continuous distribution 
over North Europe and North Asia; it  is also known to be widely 
spread in North America. It appears to be absent from North-western 
Europe." 

The distribution in U S A  is, according to Dyar (1928, p. 204): 
"Canadian Zone and northern United States to the Rockies, south to 
Colorado and north to the Yukon Valley." Recent records are: Maine 
(Bean 1946), Rhode Island (Knutson 1943), Massachusetts (Tulloch 
1939), Nebraska (Tate and Wirth 1942); Utah (Don M. Rees 1942). 

" Translated from the Russian text. 
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Biology. 

From D e n m a r ~k ,  Wesenberg-Lund (1920-1921, p. 57 
57-459) records: "In North-Seeland we often find, on the 
plains in the forests o r  in the outskirts of the wood, small 
ponds, the bottom of which is not decaying leaves, but grass; 
the ponds are always extremely shallow and dry up in May, 
often before other ponds are laid dry. They are almost dry 
from May to  January, and the water these ponds contain is 
almost only melted snow; i t  disappears again in the course 
of one or two months. In these ponds, the true habitats of 
Branchipus Grubii and Limnetis brachyura we find the 
above-named grassy-green Culicin larvae which, when 
hatched, always give 0. excrzccians. - - - On a day with 
bright sunshine, standing near a pond with huge swarms 
of 0. communis-larvae hanging down from the surface, I saw 
that  below the layer of the perpendicularly hanging 0. com- 
munis-larvae there was another layer of almost horizontally 
standing Culicin-larvae; they were larger and almost white; 
most of them rested on the bottom or got support from the 
fine leaves of Hottonia. These larvae were caught, isolated, 
and eight days later gave 0. excrucians. - - - It may be 
pointed out, tha t  the 0. excrucians-larvae, in contrast to 
those of 0. communis, almost always lie on the bottom, often 
on the dorsal side, or very often are found hanging down 
from water plank;  they rarely come to the  surface, brushing 
the bottom and the  plants free from detritus. - - - The 
life history of the species is the same as  for the other 
mosquito larvae in drying ponds. They are hatched imme- 
diately after the melting period, probably a little later than 
0. communis, they left the pond on 1 5 N ;  a few days after- 
wards the ponds were quite d ry  and did not get water before 
the spring. The mosquitoes have only one generation. - - 
Also as  imagines the mosquitoes are rare;  I have only found 
them in the vicinity of the ponds where they hatched." 
Wesenberg-Lund states that  the  larvae appear from medio 
March-April and the pupae about medio May. 

In N o r W a y, A. excrucians has (been found from the 
southern-most parts of the land and to  Balsfjord (about 69 
degree of latitude) in the north. I n  S W e d  e n i t  is found 
north to Lappland and in F i n l a n d even north to Petsamo 
(about 69" 30' degree of latitude). In southern Norway the 
species has been found from the lowlands and up t o  the 
mountain regions (i. a. Fokstuen (On 37) a t  about 990 m 
above sea level). As indicated above the specimens from 
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the mountain regions and from the northern parts of Fenno- 
scandia seem to represent special colour-varieties. The 
breeding-waters are of variable character. Larvae have been 
found in shoal water a t  the border of the lake Fiskumvannet 
(BB 13) ,  in ponds, in flooded grassy areas, in ditches which 
most probably communicate with a nearby river in the 
flood season (i. a. the river Glomma in IZlsterdalen), and even 
in a creek of a river (Skarnes: HEs 5). Most breeding waters 
are in open areas, exposed to the sun, and only in one place 
I found larva in a partly shaded water. In the lowlands the 
degree of FH in these waters varied from 6.1 to 6.9 and the 
iron contents varied from Fe < 0.10 to 0.30. In the mountain 
regions larvae were found: a t  Fokstuen (On 37) in pools 
with mossy stones a t  the bottom or in ditches with grassy 
bottom; a t  the high plateau in the environs of Holla out- 
farm (HEn 23) most larvae were found in ponds and ditches 
a t  the border of a swampy area. The degree of pH in these 
mountainous localities varies from 4.8 to 5.9. In the swampy 
pond near Hdla ,  mentioned above (Fl. VI), I made some 
observations which indicate that the larvae of the mountain- 
variety of excrucians have a preference for water of low 
temperature. The dirty yellowish-green excrucians-larvae 
were only found where the depth of the water was about 
one meter, whereas the blackish punctor-larvae were 
abundant a t  the shallow borders of the pond. I measured 
the temperature of the water in 1944 (a t  6% p. m.) and in 
1945 (at  2 p. m.), both times in the first days of July and 
in bright sunshine. The temperature near the bottom was 
10' C, but when placed in the heather, surrounding the pond, 
the thermometer showed 20' C. A lot of larvae were 
brought for hatching to the outfiarm where I had my 
quarter, but many of them died in the following days. Most 
probably they could not bear the  rather high temperature 
prevailing just in those days. 

In other pools in the mountains valley I measured tempe- 
ratures up to 2T°C, and I therefore suppose that the pond 
mentioned above has some afflux from one of the many 
brooks running from the snowfields in the nearly high- 
mountain S0lem. 

In Norway larvae of A. (0) excrucians have been found 
associated with larvae of A. (0) communis, punctor, dian- 
taeus and intrudens. 

Concerning the bloodsucking habits of A. ecccrucians I had 
excellent opportunity of making observations, when trouting 
in the beginning of July in streams and brooks in the moun- 

17 - Norsk Entomol. Tidsskr. Buppl. I. 
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tain-plateau east of Ytre Rendal (HEn 23). The mosquitoes 
rarely alttacbed in (open areas in bright sunshine,but in p laca ,  
partly shaded by birches and bmshwood they were very 
annoying. The predominant species in the high plateau in 
Rendal is A. punctor, but some excrucians were also 
frequently met with. In the afternoon the  mosquitoes were 
{lying ju,st above the  grass as  long as the sun was burning, 
but an hour before sunset, a s  i t  grew somewhat cooler, the 
mosquitoes ascended and attacked immediately. After sunset 
i t  grew rather cool and the mosquitoes disappeared. How- 
ever, in 1931 I suffered from the attack of masses of 
A. excrucians even in the night. It happened on a pine- 
barren in Elvdal (HEN 30), about 200 m from the river 
Trysilelven. Though midnight i t  was quite bright and rather 
sweltering, and the mosquitoes found their way into my 
motorcar and made any thought of sleeping impossible. 

Several times excrucians have been found in houses, in Ytre 
Rendal (HEn 23) a s  well a s  in Trysil (HEn 20), especially 
after rain. 

The sting of excrucians in these regions is not painful; 
several times when trouting, I did not a t  all notice the  
sting properly. Afterwards a comparatively small pustule was 
formed around the spot, but i t  disappeared in about an  hour, 
leaving a small reddish spot which was still visible the  next 
day. Just af ter  the sting some itching was noticeable, but 
if one cmld abstain from scratching the  itching soon dis- 
appeared. 

As to the character of the breeding-waters Martini (1930, p. 291)  
remarks: "Ich selbst traf sie sowohl in Tiimpeln nahe an  der Ostsee, 
mit sicher nicht ganz siissem Wasser, als auch gelegentlich an  Knicks 
in Graben, in Teichen teilweise ausdauernden Charakters, zwischen 
Sln~sen usw. Vor allem aber schienen mir Rander groBer verlandender 
Gewasser im Walde ihr Hauptbrutplatz." Similar observations arc  
published by Peus (1932, p. 1 3 9 ) :  "Obwohl ~ h r  Optimum deutlich 
gleichfalls im Erlenbruchwald liegt, halt sie sich doch weniger streng 
als vorige Art  (annulqpes) an bewaldetes Gelande, so darJ man die 
Larven auch in frei gelegenen Wegetationsreichen Wiesentuixpeln 
antreffen kani~." From USA Dyar (1928, p. 204) records: "The larvae 
occur by preference in the edges of grassy marches. when these are  
flooded in spring; occasionally also in early wood-pools. Emergence 
is somewhat late and adults are on the wing most of the summer, 
frequenting shade." Matheson (1929, p. 114) emphasises: "There is 
but one brood a season." 

Concerning the bloodsucking habits of this s?ecies, Martini (1920. 
p. 128) says: "Die Art betragt sich wie cantans,  sticht tags, ist 
zudringlich und halt sich im Schutz dichten Gebusches und Nadel- 
holzdichtungen." In coincidence herewith Matheson remarks from 
USA: "The adults attacking a t  all times during the day in the shade 
and wooded areas." 
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Aedes (Ochlerotatus) cyprius Ludlow. 
Aedes cypr i i~s  Ludl. (Ins. Insc. Mens., 7, p. 158) . . . . . . . . . . . .  1920 
A .  freyi  Edwards (5.  only) (Bull. Ent. Res., 21. p. 306) . . . . . .  1921 
A. lutescens Edw. (in part, nec. Fabr.) (Bull. Ent. Res., 21, 

p. 306) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1921 

Synonymical remarks. 

The species is established by Ludlow on females from 
Wladiwostock and other localities in the Far  East. The suc- 
ceeding year Edwards described the male, under the name 
of Aedes freyi, on specimens from Finland. However, 
according to  Martini (1922 d, p. 163) and Stackelberg (1937, 
p. 151-152), the females ascribed by Edwards to  the male 
freyi, are indeed flavescens Mull. 

The species C. flavus, described by Motchulsky, is accord- 
ing to  Edwads  (1921, p. 307) synonymous with A. lutescens 
F. (= flavescens Miill.) and he remarks: "Although Mot- 
chulsky's diagnosis is very brief, I consider i t  highly pro- 
bable tha t  his C. flavus is our A. lutescem." Martini (1922 c, 
p. 125) agrees in this point of view. However, in his last 
review (1932, p. 138), Edwards considers flavus as  synony- 
mous with cyprius, but Peus (1937, p. 242) remarks in his 
discussion of the synonymy of cyprius: "Culex flavus Mot- 
schulsky (1859, p. 503) aus dem Amurgebiet, von Edwards 
(1932, p. 138) zu Aedes cyprius gestellt, beziehe ich mit 
Martini (1922 a, p. 125) auf A. flavescens Muller (= lutes- 
cens Fabr.) ; jedenfalls scheint mir die Diagnose Motschul- 
sky's "Dilute fusco-testaceus, capite thoraceque subinfuscato, 
tarsis anticis fusco-annulatis ~ffen~sichtlich gut auf letzteren 
Art, nicht aber auf cyprius zu passen". 

Peus (1937, p. 243-51) also describes the larva and 
publishes biological and ecological observations. 

Description. 

F e m  a l e. Front of h e a d with golden hairs forming a 
tuf t  between the eyes. Vertex ("occiput") in the middle 
with golden narrow curved scales and light upright forked 
scales, a t  the sides with narrow curved scales of the same 
colour as well as with blackish brown upright forked scales. 
Temporae with flat  golden scales, intermingled with scat- 
tered black scales behind the eyes. Eyes bordered with gol- 
den scales and black bristles. C l y p e  U S blackish brown. 
P r o b o S c i S distinctly longer than the fore-femurae; a t  
the base sprinkled with dark scales, otherwise yellowish- 
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white or yellow, dark a t  apex. Labellae dark brown. A n - 
t e n ln a e. Tori yellow with a row of yellowish-white or 
yellow scales and some black ones. Flagellurn. First seg- 
ment yellow, segment 2-4 yellowish-brown, the remainder 
brown clothed with minute white hairs, and a t  the base of 
segments bigger blackish-brown hairs. P a l p i (fig. 55 g )  
not entirely the length of the proboscis. Scaling yellow- 
ish-white or yellow, sprinkled with black scales; a t  apex 
some white scales. Segment 3 (of %he same thickness as 
segment 2 and of about twice the length of the latter. 
Ultimate segment small and nearly circular. T h Q r a X. 
Anterior pronotal lobes yellowish brown with golden narrow 
curved scales and golden bristles. Posterior pronotum with 
golden narrow curved scales and golden bristles. Integument 
of mesonotum yellowish brown, in some specimens with a 
blackish-brown patch a t  the anterior border of mesonotum 
and a dark median stripe running towards the scutellum, 
a t  each side with a shorter dark stripe. Mesonotum clothed 
with golden hair-like scales a t  the sides running into narrow 
curved scales of the same colour. Bristles of mesonotum 
golden or dark brown with golden reflections. Pleurae 
yellowish-brown with yellowish-white or yellow scales and 
bristles. W i n g. Scaling yellow with scattered dark brown 
scales. In several specimens the basal fourth of costa 
entirely yellow. H a l t e r yellow with scales of the (same 
colour. L e g S. Fore- and mid-femurae yellow sprinkled 
with blackish scales. Hind-femurae yellow with black scales 
predominating the apical third. Knee spot yellow, indistinct. 
Tibia yellow sprinkled with black scales, which predominate 
towards apex of mid- and hind-tibiae. Tarsal segments 
yellowish-white with black apex. The light basal ring a t  
segment 4 in the fore- and mid-leg, occupies from one third 
to one half of the segment, in segment 5 the ring may be 
indicated only by some yellowish-white scales. Claw for- 
m :  l :  l ,  1 : l :  l. A b d o m e n  clothed with broad 
yellow or orange-coloured scales intermingled with scattered 
black scales. In some specimens the dark scales are more 
predominating, especially a t  the sides of the anterior ab- 
dominal segments. The first abdominal tergite with some 
yellow and yellowish-white scales and with yellow hairs. 
The lateral hairs of the abdominal segments light yellow. 
Venter yellow with scattered blaclk scales. In some specimens 
the dark scales form a more or less distinct longitudinal 
black stripe. Abdomen pointed. Length of wing about 
5.5 mm. 
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Fig. 65. Aedes (Ochlerotatus) 
a, Terminalia (total view) ; b, phzlll~some; 

(Aut. del.) 

c y p ~ i u s  Ludl. 
c, lobes of the 9th tergite. 

The colouring of this species is rather variable. The light 
scales a t  proboscis, palpi and the scale-patches a t  the pleurae 
may be more or  less whitish, and scaling of the abdomen 
either yellow or orange-coloured. 

M a l e. P X o b o S c i s much longer than the fore-femurae, 
brown and yellow sprinkled, towards apex the dark scales 
are predominating. A n  t e n n a e of about y5 the length of 
the proboscis. Torus blackish brown, fllagellum dark brown 
and light ringed. Hair-whorls yellowish with grey reflections 
towards apex of the hairs. P a l p i exceed the proboscis by 
about one half of the ukimate segment. Segment 5 narrower 
and somewhat shorter than segment 4. The lang segment 
with a broad yellow ring a t  the base and with two more or 
less indistinct rings beyond the middle. The light patches 
a t  segment 4 and 5 of a morc whitish colour. Hair-tufts 
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Fig. 66. Larva of A. cyprius Ludl. in 4th instar. a ,  head and thorax 
of larva, the right part of thorax in dorsal view, the left part in ventral 
view; b, terminal segments of larva, the figures left above: comb- 
scales, below: pecten teeth. The ventral brush has not been delineated 

in full. (After Peus 1937.) 

greyish, basally with fox-coloured reflections. T h o r a X 

with bight-golden scales. A b d o m e n with more sparse 
scaling than in the  femlale. Tergites wi,th basal yellow ban,ds 
and in the posterior segment also with apioal bands of the 
same uolour. More ar lless extended brown lateral patches. 

T e r m i n a l i a (fig. 65). Basistyle long and slender. 
Apical lobe somewhat pointed and with hairs of moderate 
length. Basal lobe prominent, apically rounded, with a stout 
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and long spine and some hairs. Stem of the claspette some- 
what curved, slender and tapering. Appendage rather long, 
apically curved, not petiolate m d  with a broad wing. 
Dististyle curved and with a long straight claw. Proctiger 
with strongly sclerotised paraprocts. Lobes of the ninth 
tergite with 6-11 spines. The description is based on the 
single, somewhat defect Swedish specimen as well as on 
specimens from Lettland. 

Owing to war condition I have not seen the type specimen. 
In his description Edwards quotes the number of spines on 
the lobes of the nin.th tergite to  6. In the Swedish specimen 
the number is 8 and the Lettish specimens a t  hand have 
from 6-11 spines. Edwards (1921) and Martini (1931) 
point out that  the spines are short, but in the specimens 
a t  hand the length of these spines did not differ from those 
in the other species of the cantans-group. 

L a r v a (fig. 66). As no larvae of A. cyprius have been 
accessible I quote here, in a somewhat abbreviated form, the 
description of Peus (1937, pp. 244-246) : 

"K o p f .  Antennen verhaltnisma13ig schwach und kurz, an der Basis 
mal3ig angeschwollen, dann gleichmaI3ig - - - bis zur Spitze ver- 
jiingt. Schafthaar etwa in der Mxtte -- -- - stehend, schwach ent- 
wickelt, mehrstrahlig. - Die grol3en Frontalhaare - -- - kraftlg, 
aber immer einfach, einstrahlig - - -. - - - T h o r a X. Die Art 
und Anordnung der Borsten bietet nichts AuBergewohnliches und ist 
aus der Ab~b. [Fig. 661 zu ersehen. Nur mu13 vermerkt werden da13 
das Prcrthorakalhaar "8" sehr viel diinner und bedeutend kiirzer aus- 
gebildet ist als bei allen ubrigen Larven der annulipes-Gruppe, wenn- 
gleich es be1 wdtem nicht so diinn und kurz ist wie etwa bei der 
A. cataphylla-Larve; es halt in seiner Starke und Lange etwa die 
Mitte zwischen A. maculatus Meig. und A. cataphylla rostochienszs 
Martini. - - - A b d o m e n. Striegelschuppen des VI I I  Segments 
(be1 20 beiderseitig ausgezahlten Exemplaren) in der Zahl von 9-15 
schwankend, uberwdegend jedoch 11 oder 12. - - - Die Zahne sind 
meistens im unteren Teil des S t r i e~e l s  einreihi~,  im oberen Teil in 
unregelmaI3iger Doppelreihe angeor&et. Ihre Form ist aus Abb. 166 bl 
ersichtlich. Atemrohr schlank, von der Basis zur Spitze ziem- 
lich gleichmaaig verjungt. Siphonal-Index im ~urchschni t t  4.3 
(schwankend von 4,07 bis 4,6 bei 20 gemessenen Exemplaren). Atem- 
rohr nicht sehr kraftig, etwa 3-5 strahlig; es steht deutlich jenseits 
der Mitte, - - - Die beiden kleinen dorsalen Haare am Distalende 
des Atemrohrs verhaltnismaBig kraftig in Form einer Kleinen starren 
Borste; bei allen anderen Larven der annulipes-Gruppe ist dies kleine 
Haar sehr viel feiner und dunner. Das apikale Haar der ventralen 
(grol3en) Atemrohrklappe gekriimmt aber schwach und dunn. Der 
Zahnkamm (Pecten) des Atemrohres im Durchschnitt aus 20 (17-25) 
Zahnen gebildet; die Zahne nehmen distalwarts an Lange zu - - - 
alle zeigen deutLiche Nebenzahnelung, besonders die des mittleren' 
Drittels, wahrend die letzten Zahne fast stets nur eine sehr schwache 
Nebenzahnelung besitzen. - - - Die letzten Kammzahne sind vom 
ubrigen Kamm durch weitere Abstande abgetrennt und zwar in vari- 
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ierender Weise. - - - Die Form der Kammzahne zeigt die Abb. 
(Nebenfiguren). A n a l S e g m e n t. Sattel nicht geschlossen. Auf 
der Unterseite des Segments stehen 4-5 (bisweilen 6 ,  selten einmal 
nur 3)  Facherborsten vor dem geschlossenen Kuderfacher. Anal- 
papillen ("Kiemen") etwa so lang wie der Sattel oder das Anal- 
segment. Die Larve von A. cyprius kennzeichnet sich also innerhalb 
der annulipes-Gruppe durch folgende Merkmale: GroBe Frontalhaare 
einfach; langes annahemd gleichmaaig verjungtes Atemrohr; Atem- 
rohrhaar jenseits der Mitte; die kleinen dorso-apicalen Haare des 
Atemrohrs recht kraftig, wenn auch sehr kurz; apikales gekriimmtes 
Haar auf der groBen (ventralen) Atemrohrklappe dunn; die letzten 
Zahne des Atemrohrkammes weitab gestellt; Analpapillen etwa so 
lang wie das Analsegment. - - - Die F a r b U n g i m L e b e n 
ist obwohl die Art als 1mag.o unsere hellste und daher auffallinste 
Stechmucke ist, merkwiirdi@rweise verhaltnismaBig dunkel, namyich 
durchaus grau, mit grunlichgelblich durchscheinendem Schimmer. Nur 
der Kopf ist sat t  ockergelb i n d  sticht somit recht auffallend von dem 
iibrigen Korper ab." 

Geographical distribution. 

S w e d e n  : S k :  3, (Zett!); Sm:  (Zett!); o g :  9 (P. Wg.). 
F i n l a n  d : A b ( V ) :  Abo! ( E .  J. Bonsd.) : 9 (det. Martini) ; 

N ( U )  : H.fors ! : 9 (Palmkn) ; H.fors ! : 9 : 27. vi. 1940 
(Nordman) ; Kl(LK):  P~arikkala! : 9: (J. Sahlb.) ; 
Kb(PK):  Tohmajarvi! : 9: 26. vi. 

U S S R : Karelia onegensis Jalguba! 9 (J. Sahlb., det. Mar- 
tini). 

Distribution outside Denmark and Fennoscandia. 
According to Peus (1937, p. 242) the species is recorded from 

G e r m a n y : "bei Mnkenkrug bei Berlin (coll. Oldenberg), Berlin- 
Pichselsberg (coll. Oldenberg) , Berlin-Jungfernheide (coll. Licht- 
wardt) ." In L e t t l a n d Gypreus is  recorded from: "GroGen Kanger" 
northeast of Oger and a t  Anting (Peus 1934 b, p. 77) and a t  Libau 
(Peus 1937, p. 243). Peus further says: "In der Sammlung Sinentis 
(Riga) sah ich - - - Exemplare, offenbar aus L i v 1 a n d." AS to 
the distribution in U S S R Stackelberg (1937, p. 152) remarks: 
"From USSR i t  is, with certainty, recorded from Leningrad distr. 
(Stackelberg), Ukrainskoe-Polesje (Rybinskij). Lower Volga distr.: 
environs of Kusnezk (Martini), Sverdlovsk dish-. (Witrofanova 19291, 
W - S i b e r i a (Omsk: Malaria Station!) and Ussurijisk distr. (Alek- 
torov, Stackelberg!) ." However, the specimen from Jalguba, men- 
tioned above indicates a distribution further to the north. The species 
is established on females from Selenga, Vladivostock, and Verkhne 
Udinsk. 

Biology. 

A$ to  the biology of A.  cyprius in F e n n o s c a n d i a, 
very little is known. In the material of adults a t  hand, only 
two specimens from Finland are dated, both have been 
caught ultimo June. 
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Concerning the character of the breeding water, Peus (1937, p. 247 
2 4 8 )  i. a. says: "Die Brutgewasser sind typische Uberschwemmungs- 
Resttumpel in der Inundationszone der Kleinen Jagel. - - - 

In  den Vertieferung dieser freien wiesenartigen Inundationszone 
liegen die uberschwemmungs-Restgewasser eingebettet, die in zwei 
physiographisch und hydrologisch deutlich verschiedenen Typen aus- 
gebildet sind. - - - Die Tumpel des anderen Typs sind dadurch 
charakterisiert, da5 sich ihre Sohle von einer zunachst auch. noch 
flachen Uferzone gegen die Mitte hin zu einem wannenartigen Becken 
vertieft; bei einem Langendurchmesser von meist etwa 8-10 m erreicht 
die Tumpelmitte eine durchschnittliche Tiefe von etwa 50-80 cm. 
Der Wasserstand sinkt zwar zum Sommer hin stark ab, so daB ihre 
Uferzone freigelegt wird, sie scheinen aber, - - - nicht ganz (oder 
doch wenigstens sehr vie1 spater?)  auszutrocknen. - - - E s  ist nun 
bemerkenswert, da5 sich die cyprizcs-Larven in lhrem Aufenthalt inner- 
halb des einzelnen Tiimpels bei streng zonaler Abgrenzung allein auf 
die Mitte mit ihrer groBerer Wassertiefe beschranken. - - - Da 
andere Grunde fur das Fehlen der cyprius-Larven in der Uferzone nicht 
ersichtlich waren, liegt es nahe, A. cyprius entwicklungsbiologisch als 
eine Kaltwasserform oder doch wenigstens als eine Art, die ein tieferes 
Temperatur-Pradilektikum hat  als ihre Verwandten, anzusehen." 

Martini (1931, p. 294) sums up: "Die Mucke fliegt auf parkartigem 
Gelande, mit eingestreuten Busch- und Baumgruppen, auch an Wiesen- 
und Waldrandern und auf Lichtungen im Walde. Sie ist offenbar 
mehr als A. variegatz~s an  den Busch gebunden." He a s  well a s  Peus 
(1937, p. 251) points out, that  A. cyprizcs is very aggressive against 
man, and attacks even in bright sunshine. 

Aedes (Ochlerotatus) fla vescens (Miiller) 
Culex flavescens Mull .(Faun. Ins. Friedrichsdalina, p. 87) . . 1764 
C. lutescens Fabr. (Syst. Ent. p. 800) . . . . . . . . . . . . . . . . . . . . . .  1775 
C. variegatzcs Schrank (Enum. Ins. Austr., p. 482) . . . . . . . .  1781 

. . . . . . . . . . . . . . . . . . . .  C. flavescens Fabr. (Syst. Antl., p. 35) 1805 
C. bipunctatus Rob. -Desvoid. (Mem. Soc. Hist. Nat. Paris., 

3 ,p .  405) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1827 
C. flavescens Theob. (Mon. Cul. 1,  410) . . . . . . . . . . . . . . . . . . . .  1901 
C. arcanus Blanch. (Les Moust., p. 305) . . . . . . . . . . . . . . . . . . . .  1905 
C .  fletcheri Coquill. (U. S. Eur. Ent. Techn. Ser., 2, p. 25) . . . .  1906 

Synonymical and systematical remarks. 

Concerning the synonymy of this species the opinion of 
the different authors are rather diverging. Edwards (1921, 
p. 307), quoting the species under the name of A ( 0 )  
Zutescens Fabr., says: "This being a common European 
species, is much likely to be Fabricius C. Zutescens than the 
rare one which Theobald has redescribed as such. Fabricius 
emphasises the yellow costa and the yellow proboscis with 
a black tip, he does not mention the tarsi, the statement that 
they are dark being due to Meigen, who may have had 

Translated from the Russian text. 
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another species before him. Martini was of the same opinion 
regarding Fzbricius species, but did not adopt the name; 
I consider the identification sufficiently probable for the 
name to be used. Zetterstedt, Ficalbi and Martini use the 
name anlzulipes Mg. for it, but this is certainly wrong, lsince 
the abdomen is never banded, as Meigen states is the case 
in annulipes." However, in his last review, in Genera k- 
sectorum (1932) he quotes the species under the name of 
fluvescens Mull. and places the names fluvescens Fabr. and 
lutescens Fabr. as  synonymous thereof. 

Martini (1931, p. 337) quotes the species under the name 
of A. variegatus Schranlk, and his argumentation for this is 
published in an earlier paper (Martini 1922 c, p. 109) : "In- 
zwischen war im Nonden Culex lutescens beschrieben. In 
der alten Literatur tritt zuerst Culex flavescens 0. F. Muller 
1764 (Faun~a Insectorum Fniedrichsdaliensis) , Fabricius 1775, 
0. F. Muller 1776 auf, dann lutescens Fabr. 1781, darauf 
lutescens Fabr. 1794 endlich mit wtirtlich gleicher Be- 
schreibung und Fundort wie lutescens 1794 Culex flavus 
Fabr., zudem als synonym zitiert werden flavescens Fabr. 
1775 und lutescens Meig. 1804. Da Muller und Fabricius 
so habe beieinander (Kopenhagen, Kiel) wirkten, und Fabri- 
cius auch durch seinen Verlag Beziehungen zu Kopenhagen 
hatte, kann an einem Gedankenaustausch zwischen beiden 
m d  an der Gleichheit ihrer lutescens kaum gezweifelt wer- 
den, zumal Fabricius habitat Hafniae schreibt. Auch Meigen 
hatte spater Beziehungen zur Fabriciuschen Sammlung und 
alle w,ichtige Stucke densehben gesehen. Die gegebene Syno- 
nymie durfte also richtig sein. Meigens Form, welche 1819 
als Zutescens mit ungefahr derselben Beschreibung wie Zuteus 
1804 erscheint, diirfte nach der Gro13e (kleiner als nemorosus 
USW.) sicher nicht variegatus gewesen sein, und wenn Fabri- 
cius angiebt: "Statura praecedenti~s" (namlich von bifurcatus, 
der wohl pipiens auct. ist) so spricht das fur  die gleiche 
Auffassung. Auch 0. F. Muller setzt seinen flavescens 1776 
mit ciliaris Linn6 gleich, also mit einer sehr kleinen Form. 
Diese Gleichsetzung, spricht ebenso sehr dagegen, da13 
lutescens = variegatus ist, wie dagegen, da13 ciliaris = cine- 
reus ist. Da heute wohl die Ansicht vorwiegt, da13 Zutescens 
bei Meigen, wie bei vielen spateren, helle Stucke von pipiens 
sind, mu13 man auch lutescens Fabr. = f1ave.scens Muller fur  
pipiens auct. halten." As to variegatus he further says: 
"Da13 diese Art, welche von Zetterstedt bis Schiner und auch 
bei mir 1920 annulipes hiel3, dieselbe Form ist, welche Meigen 
so nannte, habe ich oben gezeigt. Neuerdings hat Edwards 
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den Namen annulipes aufgenommen fur diejenige Art, 
welche cantans am nachsten steht. Obwohl nun annulipes 
mir an sich der gultige Name zu sein scheint, mulj ich in 
Rucksicht auf die durch Edwards geschaffene Synonymie 
doch empfehlen, den Namen variegatus welcher den Nomen- 
klaturregeln entspricht aufzunehmen." 
h recent literature the species is quoted under the name 

of A. (0)  flavescens Muller, by Dyar (1928), Edwards (1932) 
Stackelberg (1937) and Marshal1 (1938). 
As to the differential characters of the female flavescens 

Mull. and cyprius Ludl., there has been some confusion in 
the descriptions by Edwards (1921, p. 307). Regarding the 
female flavescens Mull. (= lutesce?ls (Fabr.) Edw.) he says: 
"Although this species seems to be subject to a good deal of 
variation, i t  may probably always be recognised by the pre- 
dominately yellow-scaled costa and the mainly or entirely 
yellow-scaled abdomen. In the lightest specimens the pro- 
boscis is yellow-scaled except a t  the tip, where the scales 
are black; the palpi and wings are almost entirely yellow- 
soaled; the mlesonotal scales are rather light yellow; the 
thoracic integument is reddish, with a black patch in front 
from which three blaok lines extend backwards; the ab- 
dominal scales are all yellow in the female, usually with a 
median line of dank ones in the male; the tarsi, though with 
the usual white rings tat the bases of the joints, have the 
dark portions largely replaced by yellow except a t  the tips 
of the joints. Ln the darkest specimens the proboscis and 
palpi are almost antirely black-scaled, the wings are much 
darker, even the costa having a considerable sprinkling of 
dark scales; the mesonotal scales are rather deep brown, con- 
trasting strongly with the white scales of the pleurae; the 
thoracic integument is nearly all black; ithe female abdomen 
has rather numerous dark scales a t  the sides; and the tarsi 
are darker. - - - It is possible that the two forms above 
described may represent distinct varieties, or even species, 
but they appear to intergrade, and males associated with 
both dark and light females have practically identical hypo- 
pygia, the only difference observed being that some (though 
not all) of the light specimens had a more or less definite 
hook to the membrane of the claspette appendage." As to the 
female freyi MW. L= cyprius Ludl.] he i. a. remarks 
(Edwards 1921, p. 306): "The few examples I have seen 
are all more or  less damaged and do not allow a very precise 
definition of the species on colour characters. Possibly the 
costa being yellow towards the base only instead of the 
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greater part of its length might distinguish the female of 
A. freyi from that  of A. lutescens." 

Martini (1922 d, p. 163) points out that  Edwards has  mixed 
up the females of the two species: "Aedes freyi Edwards 
ist eindeutlich gekennzeichnet durch den mannlichen Ge- 
schlechtsapparat. Mit solchen Mannchen zusammen fliegen 
aber bei Finkenkrug die ganz gelben Weibchen, die Edwards 
lutescens nennt, wahrend die dunkleren Weibchen von mir 
aus gleichen Larven wie mein variegatus Mannchen gezogen 
sind. Bei Edwards haben sich also variegatus und freyi 
ihre Weiber getauscht; freyi Edwards mu13 also characte- 
risiert werden: ganz goldgelb ,FiiBe schwarz und wei13gelb 
geringelt, Hinterleib manchmal mit schwachen Andeutungen 
von dunkleren Querbinden. Beim Mannchen treten die dunk- 
leren Teile des Hinterleibas vie1 mehr hervor." 

The material, deposited in the Naturhistoriska Riks- 
museum a t  Stockholm, and named by Edwards: A. lutescens, 
a t  f i rs t  gave me some difficulties, a s  I had overlooked the 
remarks by Martini, mentioned above. The specimens, one 
male (abdomen broken off) and 10 females were all more or 
less distinctly golden coloured, and especially some of the 
females well agreed with female cyprius from Lettland in 
our collection. As cyprius has hitherto not been recorded 
from Scandinavia I hesitated to  establish the species from 
Sweden on these females only. However, some specimens 
from Zetterstedt's collection, sent me for examination, 
brought the question to  a happy end. Among the specimens, 
labelled as annulipes, I found a male of cyprius Ludl. also 
two typical females of the same species. The third female 
was flavescens. Under these circumstances I have no more 
hesitation in considering the above mentioned females from 
Stockholm and also some females, labelled annulipes, from 
the zoological museum a t  Helsingfors as belonging to 
A. cyprius Ludl. 

According to  Martini (1931, p. 293, resp. 337) the female 
palpi are of about $4 the length of the proboscis in cyprius 
whereas they are about 1/G in flavescens. I have examined 
some slide preparations of northern specimens a s  to  this 
character, but I did not find distinct differences. However, 
the shape and relative length of the palpal segments exibit 
useful differential characters in the two species. 

Among the specimens in Zetterstedt's collection, labelled 
"C. annulipes Meig.", were one male and two females of 
cyprius Ludl., one male of annulipes Meig. and one female 
of flavescens Miill. Even from Zetterstedt's description of 
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"annulipes Meig.", in Diptera Scandinaviae (9, p. 3462--4) 
i t  is obvious that he had a mixture of species before him. 

L I thus consider the footnote on page 3464: "Cul. aureus 
femina C. annulipedes oloim vendita fuit" as an indication 
on cyprius. 

Description. 

F e  m a l e. H e a d. Vertex ("occiput") in the middle 
with pale golden narrow curved scales and some golden 
upright forked scales and many black upright forked scales. 
Temporae with flat yellowish-white scales, and a patch of 
blaok scales, which, in some specimens, may be reduced to 
scattered black scales. C l y p e U s blackish brown. P r o - 
b o s c i s much longer than the fore-femurae, brown and 
yellowish-white sprinkled, darker a t  the base and the apex. 
Labellae blacki~sh brown. A n t e n n a e. Tori yellowish- 
brown. Flagellum: 3-4 first segments yellowish-brown, 
the remainder blackish brown clothed with minute whitish 
hairs and bigger black hairs a t  the base for the seg- 
ments. P a 1 p i (fig. 55 f )  of well 14 the length of the pro- 
boscis; scaling brown intermingled with scattered yellowish- 
white scales, which are especially abundant a t  the apex of 
palpi. Segment 3 somewhat narrower and nearly three times 
as long as segment 2. Ultimate segment small, oval and 
tapering apically. T h o r a X. Anterior pronotal lobes above 
with golden brown narrow curved scales and bristles, below 
with yellowish-white scales. Posterior pronotum above with 
cupreous hair-like and narrow curved scales, below with 
white flat and narrow curved scales. Integument of meso- 
notum dark brow~n, clothed with small, hairlike, dark golden 
scales, which, a t  the antescutellar space run into pure golden 
scales. Bristles brown with golden reflections. S c U t e l - 
l U m with 3 patches of golden scales and bristles. P o S t - 
n o t U m yellowish brown or brown, in some specimens with 
a median, longitudinal dark stripe. P l e U r a e blackish 
brown with patches of flat white scales. W i n g sprinkled 
with brown and yellowish-white scales; in some spechens 
the yellowish scales predominate a t  the anterior border of 
costa, in other specimens only the basal third of costa is 
yellow. Otherwise the dark scales predominate. H a l t e r 
yellowish-brown with darker globule, which is cllothed with 
dirty-white scales. L e g S. Front side of femurae yellowish- 
white and blackish-brown sprinkled, in hind-leg the basal 
half of femur is more plain yellow. Back-side of femurae 
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yellowish-white. Knee spot whitish. Tibiae in front 
yellowish-white and blackish-brown sprinkled, back-side 
lighter. The hind-tibia apically dark. The first tarsal seg- 
ment light coloured, with dark apex. In front-leg the tarsal 
segments 2-4 with basal white rings. In some specimens 
some white scales may be seen a t  the base of segment 5. 
In mid- and hind-leg all segments have basal white rings, 
Claw formula : 1 : l ;  1 : l ;  1 :l. A b d o m e n. First abdominal 
segment with a bush of broad yellowish-white scales and 
hairs of the same colour. Abdominal tergites in the northern 
specimens a t  hand chiefly yellow. Venter yellow with some 
blackish-brown scales forming a median longitudinal line. - 
Abdomen pointed. Length of body: 7.5 mm. Length of 
wing: 6 mm (W-L). 

The species differs from cyprius in the conspicuous 
darker coloring of head, palpi, thorax and wings, the flat 
white scales a t  the lower part  of the posterior pronotum, 
the more whitish scales a t  the pleurae, as well as in the 
shape and relative length of the palpal segments. 

M a l e. P ro bo S ci S yellow, labellae dark brown. 
A n t e n n a e shorter than the proboscis. Torus brown. 
Flagellum brown and white ringed. Hair-whorls long, fox- 
coloured, running into greyish towards the apex of the hairs. 
P a l p i exceed the proboscis by about 4./j the  length of the 
ultimate segment. Ultimate segment distinctly narrower 
than the penultimate segment. Ground-colour dark brown, 
sprinkled with yellowish-white scales which form two 
distinct rings m the long segment. At segment 4 and 5 
plain white scales especially a t  the bases of the segments. 
Hair-tufts long, yellow with a tint of fox-colour. T h o r a X 
in the single Danish specimen, the anterior part  has a broad 
median stripe of dark brown-golden scales. The sides of 
mesmotum and the antescutellar space light golden. In 
some Finnish specimens thorax is more greyish-white scaled, 
with an indistinct median golden stripe. W i n g. The light 
scaling a t  costa is more whitish. A b d o m e n. Tergites 
whitish or yellowish-white scaled with a dark median stripe 
and narrow lateral stripes of the  same colour. 

T e r m i n a l i a (fig. 67). Basistyle with prominent apical 
lobe which is rounded and bears numenous curved hairs of 
moderate length. Basal lobe broad, slightly elevated and 
with many fine hairs. At the base of the basal lobe a stout 
spine, and some long bristles. Dististyle somewhat curved 
and with a long, straight claw. Stem of the claspette rather 
stout and somewhat swollen in the middle. Appendage 
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Fig. 67. Aedes (Ochlerotatus) flavescens Miill. 
a, Terminalia (total view); b, claspette; c. lobes of the 9th tergite. 

(Aut. del.) 

petiolate with a rather broad wing, which is angularly ex- 
panded a t  the middle of the spine. Proctiger with rather 
strongly sclerotised paraprocts. Lobes of the ninth tergite 
with 5-11 long spines. Mean value of 6 specimens (counted 
for both lobes) : 7.3. 

b L a r v a. Accordilng to Martini (1931, p. 236) the char- 
acter which differentiates the larva of A. flavescens from 
that  of A. annulipcs and A. cantans is the somewhat isolated 
postion of the distal pecten teeth. However Marshal1 (1938, 
p. 192) remarks on this matter: "Unfortunately moreover, 
the "spacing-out" of the distal pecten-teeth in A. flavescens 
is f a r  from being an invariable characteristic. Of a large 
number of larvae of this species, collected on the Essex 
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coast in 1935, no fewer than 42 per cent were found to  have 
the last two pecten-teeth as cllose-set as those forming the 
remainder of the pesten. When this is the case, the larva 
of A. flavescens appears to differ from that  of A. annulipes 
o r  A. cantans only in having 1) the siphonal index hilgher, 
2) the gill-saddle index lower, 3) the saddle-hair distinotly 
longer, 4) the comb-scales usually less numerous, and 5) the 
median bristle of comb-scale rather more comspicuous." He L 

puts the figures in a table and concludes: "It will be noted 
that nlone of the above means of differentiating is particu- 
larly satisfactory, since the respective ranges of variation 
are either separated by a very small interval or else actually 
overlap. Borderline cases in which the larvae of the three 
species in question are  difficult, if not impossible, to  di- 
stinguish from one another are therefore by no means 
uncommon." 

Geographical distribution. 

D e n m a r k : 1. Jylland: Tipperne! d : 6. ix. 1946, 9: 
13. ix. 1946 (S0g. A.) ; 2. Sjcelland: Tjustrup S0, 15. vi. 
-1. viii. (W-L) ; Arreso, 21. v.-20. vi. (W-L) ; Amager! 
9 (Staeg) ; Knudshoved peninsula, vi. (W-L). Moen: 
Ulvshale. d 9: v. 1938 (Anthon); Laaland: Aalholm, 
Maribo, vi. (W-L) ; Falster: (W-L) . 

S w e  d e n : Sk: $? (Bhn) ! V g :  9 (Zett!) ; Upl: Stockholm! 
9: 30. vii. (Tullgren). 

F i n d a n  d : Ab(V):  Kuusto! d (Lundstr. leg., Edw. 
det.) ; Eriksberg! : (E. J. Bonsd. leg. Edw. det.); 
Runsala! d : 17. X. 1923 (R. Frey) . 

Distribution outside Denmark and Fennoscandia. 

Concerning the general geographical distribution of thi~s species, 
Edwards (1921, p. 307) remarks: "Europe, except the west; Siberia, 
extending in a slightly modified form i n k  North-America." In E n g - 
l a n d A. flavescens Miill. has only been found twice in the southeast 
viz. in the counties Essex and Kent (Marshall 1938, p. 194). It is 
also recorded from F r a n c e (Marshal1 1938, p. 194). In G e r m a n y 
it is recorded from Cuxhaven, from Danzig and a t  Warnemiinde 1 

(Martini 1920, p. 122), further "a. d. Schmergower Bruch a. d. Havel" 
(Peus 1930 c, p. 671), a t  Berlin (Edwards 1921, p. 307), in Spreewald 
(Peus 1932, p. 140), in "dem Odergebiete bei Belinchen" (Peus 1934 a, 
p. 39) and a t  Radoj (Edwards 1921, p. 307) also from the Free City 
and Territory Danzig (Martini 1920, p. 122). In A u s t r i a the species 
has been found a t  Modling, Michelstettin, Sterize, Styria and Weyshi 
Steiermark (Edwards 1921, p. 307), in H u n g a r y  a t  Pressburg, 
Jaszenova, Kovakspatak, Budapest, Balaton (Michalyi 1941) and 

C 
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Munkacs. Further eastwards i t  is recorded from L e t t l a n d : 
"Bienenhof bei Riga (Q),  Wiesenniederung der K1. Jegel bei Oger ( 6  )" 
(Peus 1934 b, p. 77) and P o l a n d (Tarwid 1938 b). Concerning the 
distribution in U S S R, Stackelberg (1937, p. 153-54) records: "Lenin- 
grad distr. (Peterhof: Montschadskiji), Voronesch Distr. (environs of 
Voi-onesch: Schtschelkanovzev 1928), Ukraine (Ukrainskoe Polesje: 
Rybinskiji, Dnepropetrovsk: Guzevitsch!), North Kaukasus (Mineral- 
nyo Vody, Kumagorsk: Mess! ),  Georgia (Kalandadze 1931), Sverd- 
lovsk distr. (Uktus a t  Sverdlovsk: Jacobson! ) , Lower Volga distr. 
(Martini), Kasachstan (environs of Alina-ata: Lisova) , Kirgisia. 
(Kattykul: Suschkin!), S i b e r i a (Omsk: Maljzev!), Nazimovo a t  
Jenisei (Edwards)" 8J Austen further records the species from Arch- 
angel and Edwards records males from-Nikulina: 60" 25' and from 
K a m t s c h a t  k a (Bolsherjetsk, Q: 20. vii. 1317). From western 
Siberia Wnukovsky (1928, p. 164) records the species from the district 
of Tomsk: Ssokolowsky, Markelowo ( Q ) ,  and, accord~ng to Edwards 
(1921, p. 308), A. flavescens has been recorded from A s i a M i n o r : 
Seraj-Koj (Q). 

As to the distribution in C a n  a d a and U S A, Dyar (1928, p. 207) 
says: "Ontario to Albany River a t  Hudson Bay, Manitoba, Saska- 
tchewan, Alberta, Minnesota, North Dakota, Montana, Alaska 
(Anchorage)." In  a previous paper (Dyar 1923, pp. 92-94) he had 
published detailed records of the distribution, and he ooncludes: "The 
distribution is thus seen to be very wide in the north reaching from 
Alaska to Hudson Bay, but more restricted to the central plains south- 
wards. The species probably occurs a t  least in South Dakota, but 
I have no material from there." Recent records are: Michigan (Irwin 
1941); Utah (Don M. Rees 1942). 

Biology. 

On this species in D e n m a r k, Wesenberg-Lund (1920 
-21, p. 65) i. a. says: "From these observations, we are  able 
to  s ta te  that  the home of 0. lz~tescens seems to  be the open 
meadows bordering our lakes and sea-shores, ithey do not 
dwell in forests, the outskirts of which is the natural home 
of 0. excrucians, only on very warm days do they now and 
then seek them. There is unquestionably regularly only 
one single generation, hatched in the  lakter part  of May and 
on the wing the  whole summer, attacking cattle and horses 
more than men. Curiously enough, this species, which has 
not hitherto been described in our country, is perhaps the 
one which forms the greatest swarms, standing in clouds 
over the meadows; the males disappear before the last part 
of June, and the females begin t o  th row,  their numerous 
single eggs over the vast plains, then dry, but inundated 
before January, a t  all events in the  following spring." 
Wesenberg-Lund folund newly hatched larvae about medio 
April and once he also found greater larvae ultimo August. 

" Translated from the Russian text. 

18 - Norsk Entomol. Tideskr. Suppl. I. 
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He is, however, of the opinion that  these larvae derive from 
eggs which have been retarded in their development and he 
supposes t ha t  the species has only one single generation in 
Denmark. Otherwise only scattered dates are a t  hand. 
Anthon has found males and females in the month of May 
in Maen. Froin Sweden a single female has been found 
near Stockholm ultimo July. Remarkable is the find of a 
male a t  Rundala (F i n l a n d )  medio September, but I also 
hold this for a retarded specimen of the summer generation. 

As to the character of the breeding waters. Martini (1930, p. 339) 
remarks: "Die gleichen Stellen (offenen, im Fruhjahr iiberschwemm- 
ten Wiesen) habe ich selbst als Brutplabe beobachten konnen. Be- 
sonders hinter den Dunen auf den Weiden an der Ostsee entwickelt sie 
sich als eine der charakteristischen ~ i i ckenfo rme i  in groBer Menge. 
Aber auch in ausdauernden Teichen habe ich sie nicht selten eetroffen. 
an diejenigen Stellen, die nur im Friihjahr als eine ausgedehnte Ver- 
breitung des Teiches unter Wasser treten, resp. WO das Wasser in 
Zusammenhang mit dem Teich in Gras und Kraut steht. - - - 
Die Larve ist oft sehr stark bewachsen mit Algen und anderen Mikro- 
organismen und erscheint manchmal durch diesen Aufwuchs deutlich 
griin. Sie ist vielleicht die Spateste ihrer Gruppe." In accordance 
herewith Peus (1932, p. 140) remarks: "A. lzitescens (F) Edw. ist als 
typischer Bewohner frei gelegener, unbeschatteter Sumpfwiesen durch 
die entsprechenden Formationen des Ober- und Unterspreewaldes 
verbreitet." Similar observation from U S A hss been p~blished by 
Matheson (1929, p. 122): "It breeds in early spring pools and flooded 
meadows of the prairies. There is but one brood a season, the adults 
living till late in the season." In contradistinction to this, Dyar (1919, 
p. 27) emphasises: "This species has been considered peculiar to the 
prairies; but it occurs in the forest as  well", and the same author 
(1928, p. 207): "Interior grassy plains, but straying into the lighter 
forest and the Less arid prairie; - - - the larvat occur in the larger 
and deeper early spring pools." 

Wesenberg-Lund (1920-21, pp. 1 5 C 5 5 )  once had the  
opportunity to  study the matin,g process of this species, 
land as  his detailed observations most probably are unique, I 
take liberty in quoting them here: "On 15. vi. I was stand- 
iing on tine southern coast of Lolland near Aalholm Castle, 
on a little hill covered with trees and lying in a vast fen, 
covered with reeds. Below the trees the ground was covered 
with more than one meter high nettles. It was near sunset 
a t  seven o'clock. The weather was calm; Tp. 20° C; the 
day had been very warm. Enormous masses of 0. fletcheri 
were sitting in the reeds; a s  soon as  I came down upon the 
little patch, hundreds of females rushed upon me. Studying 
the nettles I then saw that  most of the leaves of the nettles 
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either on the edges or on their tips carried males of mosqui- 
toes undoubtedly 0. fletcheri. The mosquitoes hung on the 
edges of the leaves by means of the two first pair d legs, 
the hindlegs were astraddle in the air and were now and 
then moved in oirkles: the females almost always sat under 
the leaves. When I now moved the nettles with my walking 
stick, both sexes arose, and to my great satisfaction I saw 
that if they touched each other during the flight, pairing 
immediately took place. - - - More than once I saw a 
male during the dance touch the hindlegs of the female, 
stetched out into the air. At the very same moment the 
female released its hold [from the edges of the leaves], and 
the mating process took place; but I also very often saw a 
female voluntarily release its hold and make her away into 
the swarm of dancing males. The pairing was always begun 
and accomplished during flight; i t  lasted only from 50 to 70 
seconds; the position during the act was vertical, and in 
this position the in'sects floated up and down, the line from 
the highest to the lowest point being only half a meter; - 
-- in the vertical position the sexes were placed face to 
face. Immediately after the two sexes had found each other, 
they danced some seconds up and down, grasping each others 
fore and middle legs; the hindlegs were stretched straight 
out into the air;  then I saw the hindlegs being carried in- 
wards, forming a bow with each other; immediately after 
this the tips of the abdomens were brought against each 
other, an2 the pairing teak place. Still flying the two sexes 
released their holds, and both male and female hovered alone 
in the air; immediately after I have seen the male seize 
another female and pair with her. - - - At 8.30 the 
phenomenon abated, and at nine o'clock I saw no more 
dancing pains." 

Dyar (1923 c )  has  seen males and females under somewhat similar 
conditions a t  Barneville, Minnesota and he concludes: "No matings 
were observed, but there seems to be no doubt t h a t  the males were 
behaving with us  in the  same manner a s  observed in Denmark." 

A. fla,tirscens seems to be a very annoying bloodsucker. 
From G e r m a n y, Martini (1924, p. 3442) records: "Agdes ua,rie- 

qa,tzcs war  dagegen 1921 hinter den Dunen bei Miiritz die vorherschende 
A r t  in1 August und griff mit  Dunkelwerden recht lebhaft an ;  auch 
in Hamburger Marschlandern stellte sie mit Af'dfs lezcco?nelas zusam- 
men die Hauptschuldige a n  der Muckenplage in1 Fruhjahr  dar", and 
the  same author (1930, p. 339) : "Sie lebt ganz iiberwiegend im offenen 
Gelande und ist also ausgesprochen abendlich, wenil sie bei feuchter 
Luft, besonders nach Regen auch gelegentlich einmal im Felde tags  
in groljerer Menge angreifen kann." 
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3. communis-group. 

The communis-group is no doubt characterised by the 
dark colour of the tarsal segment, but, as pointed out by 
Edwards (see above) the group is somewhat heterogeneous 
in other respects. 

Edwards is of the opinion that A. (0.) punctor shows 
signs of affinity with the dorsalis-group, but iln $my opinion 
also the two species A. (0.) sticticus and A. (0.) nigrinus 
show conspicuous sign~s of affinity with this group. In all 
these species the rather straight stem of the claspette has 
the little break with setae. And further the basal lobes are 
of just the same type. Concerning this point one might 
nearly be tempted to draw up a line of development from 
caspius, through dorsalis and nigrinus to sticticus. 

The sub-group (Globus) Hyparcticus, established by 
Martini (1931, p. 264) and embracing the three species 
diantaeus, intrudens and pullatus in cxur region, is well de- 
fined by the male genital organs. However the larvae of 
these species have no joint criterions by which they can be 
distinguished from the remainder of the subgenus. 

The isolated position of A. rusticus brought Martini (1931, 
p. 264) to establish a new sub-group (Globus) Feltianus for 
this species and some related forms. In his last review 
Edwards (1932, p. 137) bestowed the rank of a group on 
these species, and I am inclined to agree with his point 
of view. 

Among the barvae in the communis-group two species, viz. 
A. (0.) punctor and A. (0.) nigripes have a complete scle- 
rabized ring, encircling the m a l  segment whereas the rest 
have a saddle only. 

Key to females of the communis and rusticus group. 

1. (24) Posterior pronotal scales, a t  any rate in upper part, 
narrow curved (never black coloured). Meron and 
metepisternum devoid of scales. 

2. (7) Wing sprinkled with pale scales a t  costa, subcosta, 
radius and media. Lower mesepimeral bristle present. 

3. (4) Hypostigmal scale-patch absent. First segment of 
flagellum devoid of scales. Dark parts of abdominal 
tergites more or less sprinkled with light scales. Colour 
af scutum uniformly dark, brown-golden. In some 
specimens light lateral stripes may be found a t  
posterior part of mesonotum (fig. 68, above) . . detritus Hal. 

4. (3) Hypostigmal scale-patch present and connected with 
the parastigmal patch (fig. 68, centre). First segment 
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Fig. 68. Fig. 69. 

Fig. 68. Above: A. detritus Hal.; center: A. cataphylla Dyar; below: 
A. coi?a~rnunis Deg. (After Peus 1933.) 

Fig. 69. Above: A. sticticc~s Meig.; center: A. pullatus Coq.; below: 
A. (0) intrudens Dyar. (After Peus 1933.) 
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of flagellum with white scales a t  ventral side. Dark 
parts of abdominal tergites uniformly dark. 

5. (6) Proboscis sprinkled with ligth scales, by preference in 
the median part . . . . . . . . . . . . . . . . . . . . . .  leucomelas (Meig.) 

6. ( 6 )  Proboscis uniformly dark . . . . . . . . . . . . . . . .  catapl~yl la  Dyar. 
7. ( 2 )  Wing venetation with dark scaling with the exception 

of white scales a t  the base of costa and some other 
veins. In nigrinus the white scaling predominates a t  
subcosta. 

8. (11) Mesonotum with a coat of long blackish hairs and 
bristles; propleurae and fore-coxae with long bristles. 
Front-side of fore-femurae more or less c~n~spicuously 
white sprinkled. 

9. (10) Bigger, more hairy species; length of wing about 5 mm. 
Scale-patch on the ventral rnesepisternum (sterno- 
pleuron) reaches the upper frontal border . . . .  wigrapes Zett. 

10. (9) Smaller, less hairy species; length of wing about 3.5 
mm. Scale-patch on the ventral mesepisternum 
(sternopleuron) does not reach the upper frontal 
border . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  nearcticus Dyar 

11. (8) Mesonotum, propleurae and fore-coxae with hairs and 
bristles of normal length. On front-side of fore- 
femurae the dark scales predominate. 

12. (19) Scale-patch at the ventral mesepisternum (sterno- 
pleuron) reaches the frontal border. Hypostigmal scale- 
patch absent. 

13. (16) Scale-patch a t  the mesepimeron reaches the. ventral 
border. Lower mesepimeral bristles present. Front 
side of hindtibae dark, rarely with scattered light 
scales. Tori dorsaly white, a t  inner side with black 
scaling. 

14. (15) Basis of costa (especially a t  inner side), occasionally 
also radius with almost white scales (either entirely 
whitish or conspicuously sprinkled with light scales), 
further analis with some white scales a t  the base. 
Abdominal tergites with white basal bands which are 
not conspicuously narrowed in the middle (fig. 68, 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  below) communis Deg. 
15. (14) Base of costa and radius uniformly dark, rarely a few 

white scales a t  the very base of costa. Abdominal ter- 
gites with white basal bands which are conspicuously 

. . . . . . . . . . . . . . . . . . . .  narrowed in the middle punctor Kirby 
16. (13) Scale-patch a t  the mesepimeron does not reach the ven- 

tral border. Lower mesepimeral bristles absent. Front 
side of hind tibiae with predominating white scaling, 
mostly forming a narrow longitudinal white stripe. Tori 
white scaled dorsally and a t  inner side, scales narrow 
and detached. 

17. (18) Segment 1-3 of the flagellum of the same length a s  
the remainder. First segment swollen and, a t  least a t  
the base, yellow. Tori yellowish-brown, a t  least a t  outer 
side. Light upright forked scales a t  the head. Wing- 
veins uniformly dark. Mesonotum whitish with two 
broad, bronzy-brown, longitudinal bands in the middle, 
as well as  two shorter lateral bands in the posterior part 
of mesonotum. Dark parts of abdominal tergites bronzy- 
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brown, with white basal bands conspic~uously narrowed 
in the middle (fig. 69, above) . . . . . . . . . . . . . .  sticticus Meig. 

18. (17) Segment 1-3 of the flagellum conspicuously shorter 
than the remainder first segment swollen. Tori and first 
segment of flagellum entirely black. Upright forked 
scales a t  the head partially black, by preference towards 
the sides of vertex. Ground colour of mesonotum vari- 
able, from greyish to golden brown. Longitudinal bands 
as  in sticticus, but in dark specimens the colour pattern 
is somewhat blurred. Dark parts of abdominal tergites 
black. White basal bands not narrowed in the middle 

nigrinus Eckst. 
19. (12) Scale-patch a t  the ventral mesepisternum (sterno- 

pleuron) does not reach the frontal border. Hypostigmal 
scale-patch absent in diantaezcs only, 

20. (21) Scale-patch a t  the mesepimeron reacmhes the ventral bor- 
der. Lower mesepimeral bristles present. Hypostigmal 
scale-patch present. The base of costa, subcosta and 
analis with light scales. Mesonotum with yellowish- 
brown scales, on the lateral margins and around the 
antellar space shading to yellowish-white. In the middle 
two bare, black longitudinal lines lying close together 
and a shorter sublateral black stripe on each side of the 
antescutellar space. Bristles blackish brown, shading to 
more or less golden, especially above the wing root 
(fig. 69, centre) . . . . . . . . . . . . . . . . . . . . . . . . . .  pullatus Cocq. 

21. (20) Scale-patch a t  the mesepimeron does not reach the ven- 
tral border. Lower mesepimeral bristles absent. 

22. (23) Hypostigmal scale-pittch present. Base of costa, sub- 
costa and analis occasionally with a few white scales. 
Masonotumwith bronzy golden scales shading towhitish 
a t  the lateral margins, above wing-root and a t  the 
antescutellar space. Bristles above wing-root blackish 

. . . . . . . . . . . . . . . . . . . . . . . . . .  (fig. 69, below) intrzcdelts Dyar. 
23. (22) Hypostigmal scale-patch absent. Mesonotum with pale 

golden or whitish scales. Two median, longitudinal, 
bronzy-brown stripes faintly divided by a narrow golden 
line. In  some specimens the two stripes are fused. At 
either side of the antescutellar space is a shorter lateral 
dark stripe. Bristles above wing-root pale golden 

diantaeus H .  D. K. 
24. (1) Posterior pronotal scales broad and flat, in upper part 

blackish brown. Caudal part of meron and ventral part 
of mesepisternanl with a white scale-patch. Hypostigmal 
scale-patch present and connected with parastigmal 
patch. Scale-patch a t  the ventral mesapisternum (ster- 
nopleuron) reaches the frontal border, that a t  the mese- 
pimeron reaches the ventral border. Lower mesepimeral 
bristles present . . . . . . . . . . . . . . . . . . . . . . . . . . . .  rusticus Rossi. 

A edes (Ochlero fa tus) detritus Haliday). 

C.  detritus Hal. (Ent. Mag., 1,  p. 151) . . . . . . . . . . . . . . . . . . . . . .  1833 
C.  salinus Fic. (Bull. Soc. Ent. Ital., 28, p. 29) . . . . . . . . . . . . . .  1896 
C .  terriei Theob. (Mon. Cul., 3, 193) . . . . . . . . . . . . . . . . . . . . . . . .  1903 
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Description. 

F e m a l e. H e a d. Vertex ("occiput") with dark yellow- 
white narrow curved scales. Numerous blackish brown up- 
right forked scales above and on the nape. Temporae with 
broad, flat white scales with a yellow tint. Eyes bordered 
with black bristles. C l y p e u S black. P r o b o s c i s 
blackish brown sprinkled with yellow scales, principally on 
the basal part. A n t e n n a e. Torus lfaterally yellow, darker 
on the inner side, with some dirty white scales. Flagellum 
blackish brown with black hairs and covered with minute 
white hairs. P a l p i (fig. 70 1) about one fifth the length 
of the proboscis. Segment 3 about haJf the length of segm. 
4, and well over two times as  long as it is broad. Segment 
4 slender, about four times as long as  broad. Ultimate seg- 
ment circular, small; about q3 the width of the penultimate. 
Colour of palpi dark brown, sprinkled with whitish scales. 
Apically more white scales. T h o r a X. Anterior pronotal 
lobes above with dark golden scales, below with dirty-whiti~h 
ones. Posterior pronotum with dank golden narrow curved 
scales, a few dirty-white ones a t  the posterior lower corner. 
Mesonotum with dark brown bristles with golden reflections, 
by preference stout above the wi~ng root. In the middle of 
mesonotum fine hair-like narrow curved scales of a dark 
golden colour, on the sides the scales are mixed with broader 
ones. Antescutellar space with lighter scales. S c u t e l - 
l u m with yellow scales and long, golden bristles. P l e u r a e 
and c o X a e with broad flat dirty-white scales with a yello- 
wish tint. W i n g venetation dark brown, sprinkled with 
yellowish white scales. H a l t e r e  S brown with whitish 
scales on stem and globule. L e g S. Femurae dark brown 
sprinkled with yellow scales, these dominate the basal part 
of fore femurae. Knee spots yellowish. Tibiae and tarsal 
segments dark brown, sprinkled with yellow scales. A b - 
d o m e n. Tergites blackish brown with basal dirty-white 
bands with a yellowish tint. The dark part more or less 
sprinkled with yellow scales. Venter whitish scaled, in many 
specimens with a median row of black spots. LengBh of 
body: about 5.5 mm (W-L) ; length of wing: about 3.5 mm. 

M a l e. H e a d. A n t e n n a e rather more than half the 
length of the proboscis. Torus blackish brown. Flagellum 
blackish brown and whitish ringed, the last segments covered 
with minute white hairs. Hair-whorls grey with dirty yellow 
reflections. P r o b o S c i S rather long, tall, blackish brown 
with an indication of lighter scales. P a l p i exceed the 
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Fig. 70. Pailpi of the communis group and of  A. cinereus. 
Female: a ,  sticticus; b, .nigrinus; c ,  leucomelas; d, catapkylla; e, intru- 
dens; f ,  nearcticus; g,  pullatus; h, communis; i, punctor; j ,  nigripes; 
k ,  diantaous; 1, detritus; m, A. cinereus. Male: n, cinereus. All drawn 

t o  the same scale. (Au t .  del.) 
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proboscis about 1/4 the length of the ultimate segment. Seg- 
ment 5 a little shorter than segment 4, somewhat taller and 
tapering apically. Colour dark brown, sprinkled with lighter 
scales, which in some specimens form patches, found a t  
segment 4, and apically a t  the long segment. T h o r a X 
with dark brown-golden narrow curved scales which have 
a lighter tint a t  the antescutellar space. A b d o m e n  
blackish brown with yellowish white basal bands and 
sprinkled with yellowish-white scales on the dark ground. 
Lateral hairs with dark golden reflections. Length of body: 
about 6.5 mm (W-L j ; length of wing about: 4 mm. 

T e r m i n a l ia (figs. 71-72). Basistyle about three 
times as  long as wide, with distinct apical and basal lobes. 
Apical lobe with a few scattered long hairs. Basal lobe 
small with a long, apically curved, spine accompanied by 
some long hairs. Dististyle curved, tapering in the apical 
half and with a long claw. The stem of the claspette not 
strongly curved. Appendage of the claspette with a long 
stem and a low wing. Proctiger with strongly sclerotized, 
hookshaped paraprocts. Lobes of the ninth tergite with 
3-8 moderate long spines each. Average value of 24 speci- 
mens : 4,8 spiner, per lobe. 

L a r v a (fig. 73). Head broader than long. Antennae 
short, spinose and slightly curved. Antenna1 tuft  of about 
half the length of the shaft, with about 7 hairs and inserted 
nearly in the middle of the shaft. Inner frontal hairs be- 
hind the mid frontal hairs. Hair formule "/ or 2"/ .  Dorsal 
prothoracic hair-formula: 2,1,1; 1 ;  1; 3 ;  1. The hairs No. 1, 
2, 4 and 8 slender, the remainder stout. Comb with about 
62 blunt scales in a triangular patdh. Siphonal index about 
2.0. Siphon broad, slightly tapering in the distal half. 
Pecten with about 23 teeth, which are furnished with basal 
denticles. Siphonal tuft  with about 8 hairs and inserted 
approximately in the middle of the siphon. The distance 
of the hair-tuft from the base is from about 44 % to  about 
49 4; of the siphonal length. Mean value of 11 specimens 
about 46 76. Saddle low, not reaching half down the sides 
of the anal segment. Saddle-hair long, simple. Dorsal brush 
with an inner pair of tufts with about 9 hairs and an outer 
pair of long stoub hairs. Ventral brush with about 16 crata! 
and 2-3 pre-cratal tufts. Anal gills short, globular. 

Compared with German larvae (Martini 1931, p. 329) the 
siphonal index and the number of the comb scales are greater 
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Fig. 71. Aedes (Ochlerotatus) detritus (Hall.) 
Terminalia (total view). ( Aut. del.) 

Fig. 72. Aedes (Ochlerotatus) clctritus (Hall.). 
a, claspettes; b, sclerotised parts of phallosome. (Aut. del.) 
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Fig. 73. Larva of A. (0) detritus (Hal.) in 4th instar. 
a ,  Terminal segments of larva;  b, head of larva; c, antenna; d, comb- 

scales; e-f, pecten teeth. (Aut. del.) 

in the Norwegian larvae. The range of variation in the 
comb scales is greater than in English specimens (Marshal1 
1938, p. 173). 

T a b l e  21. 
Larval chaetotaxis of A (0)  detritus Hal. 
p-- 

I 
P 

Number of branches in Number of -l Siphonal 
Frontal hairs Siponal Comb 1 Pecg i index 

Tuft  scales I 
I I l I I I 
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Geographical distribution. 

D e n m a r k : 2. Sjcelland: Roskilde Fjord, viii. (W-L) : 
Amager, viii. (W-L) ; Laaland: Guldborgsund, 20. vii. 
1920 (W-L); Fab te r :  Guldborgsund, 20. vii. 1920 
(W-L). 

N o r W a y : 0 : l. Hvaler: Kirkeoya : Prestesand, L :  13. iv. 
1938 ( d 0 )  (LRN) ; Brennesand, L : 13. iv. 1938 ( d9) 
(LRN) : Helhekilien, L :  13. iv. 1938 (9) (LRN) ; B 0 : 
1. Hurum : near Kmgsdelene Chapel, L :  8. v. 1938 ( d )  
(LRN);  a t  Szetre, L: 8. v. 1938 (d) (LRN);  F i :  
11. Karasjok: ? 9, a t  Jiesj-Javre, 3. vii. 1924 (S-R). 

The single female specimen, pnobably of 'this spec,ies, from 
F,innmark, has raimsed mlany i~ntcicate problems. Th'e specimen 
was caught near the lake Jiesj-javre by Mr. Soot-Ryen of 
the Norwegian Finmark-Expedition 1924, and he emphatic- 
ally assures me th,at a. ~o~nfusion of labeh i,s lou't of question. 
In 1927 I worked out the mosquito-material from ,this ex- 
pedition ,in th'e Tropical ~hs t i tu te  a t  Hamburg, and without 
hesitation I consi~dlered .the specimen as A (0) detritus Hal. 
A comparison w,i..ith the  mat'erial of detritus in the  institute 
brought out no distinct differences, and Prof; Martini, who 
controlled my i'dentiificati,ons, agreed wibh my point of view 
concerning thiis speciim'en. To ,be :sure, in my little paper on 
the F,inmark Culicidae (Natvig 1929fa) I po,in'ted out the  
strangeness ;of the f,inding pl'ace i ahu t  40 km. from the sea- 
shore, but ,a c1,oser [study 'of the Feanosclandi'an mosquitoes, 
has now convinced me that  the finld i s  quite ou,tside the range 
of distributimon of rt'hi.s species. As will be ,seen from the 
acoompany,ing map (fi,g. 139) A. detritus has been recorded 
in o'ur region from D'enmark 'an'd, the southeastern Norway: 
hitherbo :it h,as neith'er ]been found in  Sweden, nor i8n Finland, 
nor in rthe n'orthern European part of USSR. N,ow and again 
I have compa,red the apecime!n with materi~al from southern 
Norway, and I could f,ind .only the fol'lowi,ng small differences. 
The light sclales of th'e w,ing-veins :are 'more distinctly whitish 
than i,n the southern specimens. The White lscal'ing 'is pre- 
d~ominatiag on th'e U n ,d e r sitde ,of costa an,d subcosta in the 
specimen from Ji'esj-javrre, whereas th'e dark scales pre- 
dominate in the lsouth'ew specimens. Further the l'egs are 
s'omewhat more distinctly white-speckled in the Jiesj-javrre 
spec,imen and the abd'ominal sternites are  white-scaled, with- 
out the  median black spots. However, further research is 
urgently needed in thi,s matter. 
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Distribution outside Denmark and Fennoscandia. 

On the general geographical distribution of A. detritus, Edwards 
(1921, p. 310) says: "European coasts, from Ireland and Fraace to 
Denmark and Macedonia; also coast of North Africa, Suez Canal and 
Palestine.". According to Marshal1 (1938, p. 176) the British records 
are: E n g l a n d : "A. detritus has been recorded from all the counties 
of the south coast, a s  well as  from all those of the east coast except 
Durham and Lincoln-shire. It also occurs in estuarine marshes in 
Somerset and Westmorland." W a l e s : Carnarvon and Merioneth- 
shire. Burke (1946) records the species from Cheshire. S c o t l a n  d : 
Argyllshire, Buteshire, Dunbartonshire and East  Lothian. From B e l - 
g i  u n i  Goetghebuer (1925, p. 215) records: "Bas-fonds du Zwyn a 
Knocke s/m (Lit t) ,  9." In F r a n c e  the species has been recorded 
(SBguy 1923, p. 148-9) from: "Morbihan: La Trinite-sur Mer (Sur- 
couf), Loire-Infkrieure (Larousse, Penau) , Var: Hysres (Lesne) , Nimes 
et Var: Cavaliere (Villeneuve), Sardaigne: marais salants de Cagliari 
(Ficalbi)." Further Brumpt (1942) records i t  from Crau and Cainar- 
gue and Roubaud (1943) from the Rhone delta. As to the occurrence 
of A. detritus in P o r t U g a l, Braga (1931, p. 72) says: "Abundante 
com o A. caspius, em algumas regioes do nosso litoral. Caminhal 
(Braga) Leca da Palmeira, V11 (Braga) ; Aveiro, V11 (Braga) ; Alcacer 
do Sal (M. Sarmento)." From the C a n a r i a n I s l a n  d s the species 
is recorded by Christophers (1929) and Storri (1937, p. 20) records 
a B from Tafira, 23. iii. From G e r m a n y  Martini (1931, p. 329) 
records: "In Deutschland ist sie in Miiritz, Markgrafenheide, Warne- 
munde haufig, ebenso auf dem Privall bei Liibeck - - -. Auch in 
Inlandssalzgebieten - - - so - - - an den Salzwassern von Olders- 
loe." H U n g a r y : Balaton (Mihalyi 1941). From I t a l y i t  has 
been desc~ibed by Ficalbi under the name of Ct~lez salinus (Martini 
1920, p. 116) and Martini (1928c, p.38) also records a find from S e r i a. 
From M a c e d o n i a SBguy (1923, p. 148-9) records it from: "Batch 
et Brod (Le Fauncheur), Zeitenlik, pres Lalonique (Rivet), MitylBne, 
Loutra (Landrieu)" and Waterstone (1921-2, p. 134) records it froin 
Galiko river and Karabouroun. Concerning its occurrence in A s i a  
M i n o r  Martini (1931, p. 329) remarks: "In Anatolien nicht nur 
an der Kiiste, sondern auch haufig bei Aidin." From N o r t h A f r i c a 
it is recorded by SBguy (1923, p. 148) from T u n i s  and from 
E g y p t it is recorded by Kirkpatrick (1925, p. 206) from the following 
places: Canal Zone, Delta, Mariut. Coast, Baharia Oasis and Eiwa. 
As to the distribution in USSR Stackelberg (1937, p. 165) says: "From 
USSR recorded from the Lower V o l ~ a  distr.: Eliton. Altana (Martini: 
A. (0 )  sali?zus Fic.), Turkmenia ( ~ ~ r i s c h t s c h e v a  1936), Tadschikistan 
(Petrischtsch 1936). Usbekistan (Bukara: Montshadskiji!) Ukraine 
( ~ o l e s j e :  ~ ~ b i n s k i j i  1930) and ~ n j e ~ r  distr. (~olbesdikih).  T h e  two 
last mentioned records have to be controlled." " Wnukowsky (1928, 
p. 164) records females from: Distr. Tomsk: Nowo-Aleksandrowkoje, 
26. vii., and from Rayon Narym: Permitino, 29. vii. and Bolschaja 
Paschnia, 22. vii., and Edwards (1921. p. 310) records a male from 
Kashgar, C h i n e s e T U r k e s t a n and male and females from Etsin- 
gol, S-W M o n g o l i a  (1935, p. 2). 

" Translated from the Russian text. 
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Biology. 

Hitherto the only records of A. detritus in southern 
N o r W a y 'are from Hvaler Itsbands and from coastal loca- 
lities on the Oslo-fjord. In Kirkeraya, Hvaler (0 l) larvae 
have been found about medio April and a t  Saetre and Kongs- 
delene chapel (B0 1) larvae were caught 8. v. The hydrogen- 
ion-concentration of the breeding waters varies from pH: 5.9 
to pH: > 7.6. The salinity of the water varies from 0.0749 
% NaCl up to  0. 835 % NaCl. Thle last mentioned figure is 
from a pool with seaweed near bhe sea-shore at Kirkeraya. 
The larvae of A. detritus have been found associated with 
larvae of A. communis, dorsalis, leucomelas, punctor and 
Anopheles macu2ipenni.s (messeae and typicm); concerning 
detais see table 2, p. 60. The single find of an adult female 
detritus near Jiesj-javrre has been discussed above. 

From D e n m a r k Wesenberg-Lund (1920-21, p. 69) 
recordls: "It seems that  the species in our country has only 
one generation, the imagines appearing very late; owing to  
this i t  has nearly been overlooked". 

According to Marshal1 (1937, p. 173) A. detritlcs, in B r i t  a i n is 
essentially a "seaside" mosquito. - - - The eggs - are deposited 
amidst the vegetation of coastal marshes and are able to relnain in 
a dry condition for a t  least one year, and probably much longer, 
without their viability being affected. Whenever a resting place of 
the eggs becomes flooded - - a certain proportion of them hatch 
into larvae. - - - Hence, in areas which are subject to alternate 
flooding and drying, fresh stocks of larvae are periodically produced." 
The species has been found in one inland water - in Droitwich (Wor- 
cestershire) where extensive salt deposits exist. 

From G e r m a n  y Martini (1920, p. 116) records: "Diese Art  ist 
unsere hauptsachliche Salzwiesenart, die besonders in ganz offenen 
Wiesengelande in kleinen Tiimpeln und stehenden Graben sich im 
ersten Friihjahr in ungeheuren Scharen entwickelt." In accordance 
herewith Goetghebuer (1925, p. 215) remarks from B e l g i u m: "EspBce 
propre au  littoral. La larve vit dans l'eau saumgtre des mares dans 
les bas-fonds des dunes" and S6guy (1923, p. 149) from F r a n c e: 
"Esp6ce speciale aux regions littorales, commune dans le voisinage 
des marais salants." As to the occurrence of A. detritlcs in inland 
localities. Martini (1928, p. 38) says: "Im Inland wahrscheinlich an 
vielen Salzstellen, in Europa und Asien, vermutlich durch das ganze 
Salzwiistengebiet." This supposition is confirmed by a find of adult 
male and females a t  Etsin-gol, S-W. Mongolia, 8. vi. 1929 (Edwards 
1935, p. 2). On these specimens Edwards remarks: "The male is 
lighter in tint than British examples of the species, but the hypopygium 
agrees." From E g y p t Kirkpatrick (1925, p. 182) states that larvae 
of A. detritus are found in "salt pools, elther with or without water 
plants, and stagnant salt drains". The salinity of the breeding waters 
varies from 0.83 % to 5.20 Yc. Kirkpatrick further says: "In every 
case A. detritus has been found in company with A. cnspizcs, and once 
also with CuZex pzfsiZZzcs, but with no other species." 



288 Leif R. Natvig 

According to Marshal1 (1938, p. 176): "A. detritus adults are vicious 
and persistent biters, and since - - - they - - - also have a 
flight range of a t  least four miles, their capacity for causing wide- 
spread annoyance undoubtedly exceeds that  of any other British 
species.". From E g y p  t Kirkpatrick (1925, p. 182) records: "This 
species bites readily by day and in the evening. I do not know whether 
it enters houses." 

The seasonal prevalence of this species in E g y p t is from February I 
to May, but two records in January and one each in June and July 
are also quoted. 1 
Aedes (Ochlerofafus) cafaphylla Dyar. 

. . . . . . . . . . .  A. cataphylla Dyar (Insec. Insc. Mens., 4, p. 86) 1916 
. . . . . . . . . . . . .  A. proclotes Dyar (Insec. Insc. Mens., 5, p. 118) 3017 

(W-L: D. Vid. Selsk. Skr. ( 8 ) ,  7, p:, 81) . . . . . . . . . . . . . . . .  (1921) 
var. rostochiensis Martini (Ub. Stechmuck., p. 246) . . . . . . . . .  1920 - 

Synonymical and systematical remarks. 

The synonymy above is in accordlance with Edwards (1932, 
p. 143). In  1920 Martini estalblished a new species: Aedes 
rostochiensis, differing from A.  cataphylla Dyar in charac- 
ters of the male teminalia. On this species, Dyar (1922 b. 
p. 70), in a paper on "The mosquitoes of the Palaearctic and 
Nearctic regions", remarks: "Further there are two species 
representing cataphylla and impiger, the former called cata- 
phylla var. rostochie~wis Mart. I have some examples of 
this by the kindness of Dr. Martini and do not trace any 
resemblance in the thoracic markings to those of cataphylla, 
with which I am familiar by the personal oollection of 
hundreds of example~s. I therefore think that  the species 
should be A .  rostochiensis Mart., representing our cataphylla 
in Europe, but specifically distinct". However, Edwards 
(1921, p. 310) slays: "None of the old European names seem 
to be applicable to this species, but I am satisfied that it is 

S specifically identical with the western North American A .  
prodotes Dyar (which Dyar now recognises to  be the same 
as his previously described A .  cataphylla) ." Martini (1928, 
p. 36) maintairm his previous opinion and remarkls: "Edwards 
mochte die n~ordamenikani~sche A .  cataphylla fii~r artgleich 
mit dieser form [A. rostochiensis!] halten. Meiner Meinung 
nach sind Unterschiede in den Lobi der neunben Tergiten 
h i m  Mannchen vorh'anden, welche das aioht erlauben. 
Immerhin lstehen xich beide Arten aul3erordentlich nahe." 
As will be seen from the description below of the Norwegian 
material, the range of variation in the number of spines on 
the lobes of the ninth tergites in the near-related species 
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cataphylla and leucomelas loverlap to some extent. In my 
opinion the value 'of this character for diagnostical purpose 

L therefore is rather questionable, and I am inclined to agree 
with Edwards that cataphylla Dyar and rostochiensis Mart. 
are specifically identioal. 

Description. 

F e  m a l e. Front of h e a d with some golden bristles 
forming a little tuft  between the eyes. Vertex ("occiput") 
in the middle with whitish and yellow narrow curved and 
upright forked scales, intermingled with some dark brown 
upright forked scales. On the sides of vertex a patch of 
\brown narrow curved scales. T~mporae with dirty-white 
broad, flat scales. C 1 y p e U S blackish brown. P r o b o S c i S 

dark brown. Labellae black. A n  t e n n a e. Torus ~ochreous, 
inner side dark with s m e  dirty-whitte scales. Flagellum. 
First segment ochreous, the remainder dark brown with a 
coating 'of minute white h~airs all over, and a t  the base of the 
segments, bigger hairs. P a tl p i (fig. 70 d )  about one fifth 
the length  of the praboscis, with dark brown soalss blended 
with some dirty-white imes. Segm. 3 about half the length 
of segm. 4, about twicle as long as broad. Segm. 4 amply 
rtihree times (as long a s  broad. Ul%imate segment circular, 
about half the width of the penultimate. T h o r a x .  An- 
terior prronlotal lobes blackish brown, dorsally with dirty- 
white narrow curved scales, ventrally with some broad, flat 
scales of the same oolour. Posterior pronotum with golden 
narrow curved scales, dirty-white ones a t  the poste~ior lower 
corner. Ln s~ome specimens all the scales are more or  less 
whiti~sh. Mesonotum blackiish brown clothed with golden 
narrow curved scales, those on the sides being paler. One 
brown golden stripe on either side of the middle line. 
Mesonotum with dark brown bristles, those a t  the wing 
root golden. S c u t e l l u m and antescutellar space wilth 
white narrow curved scales. P o S t n o t u m blackish brown. 
P l e u r a e and c o X a e dark brown with patches of dirty- 
white, broad, flat scales. Bristles w,ibh golden reflections. 
W i n  g venation dark brown, sprinkled with dirty-white 
scales. In the few specimens at hand the white scales on the 
wing venation are more scanty in this species than in A. 
leucomelas. The light scales predominate a t  the baee of 
costa aqd on the subcostal vein. H a l t e r e S with luteous 
stem and dark globule, clothed with greyish scales. L e g S. 
Femurae and tibiae with pale scales an under side, dorsal 

-19 - Norsk Entomol. Tidsekr. Suppl. I. 
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side dark brown sprinkled with white scales. The first tarsal 
segment with many white scales, in particular on the hind 
legs. A b d o m e n. Tergites dark brown with broad basal 
segmental white bands. Venter white  scaled d. Length of 
body: 5.5 mm (W-L) ; length of wimg : about 3.5 mm. 

Some variation in the colouring may be found also in this 
species. Thus Edwards (1921, p. 310) remarks: "The Ame- 
rican specimens, however, are on the average smaller, and 
the mesonotal scaling is rakher different from the ulsual 
European type, being rather darker in the middle and with 
more numerous white scales a t  the sides. Nevertheless the 
Norwegian specimens in the British ~ u s e u h  have the sides 
of the mes~onotum even whiter tham the American specimens 
I {have examined." I have a female of this type from Ytre 
Rendal (HEn 23). In another, somewhat damaged specimen 
(probably of the same species) the dark longitudinal bands 
on the mesonotum are missing. In one specimen from Den- 
mark the eighth abdominal segment is clothed wi~th white 
scales nearly all over. 

M a l e .  H e a d .  P r o b o s c i s d a r k ,  longer thanthe fore 
femurae. A n t e n n a e about 24 the length of the proboscis. 
Hair-whorls with brown reflections. P a l p i exceed the 
prolboscis about half lthe length of the ultilmate segment. 
The lolng segment dark brown, more or less conspicuously 
sprinkled with white scales, which in the dilstal half form 
a ring; apex dark. Segment 4 with white scales basally, 
segment 5 dark. Ultimate segment about d/5 the length of 
the pmultimate. Hair-tufts ak the di~stal end of the long 
segment and a t  segment 4 lon~g, at segment 5 short. 
T h o r a X dinty-golden scaled; the sides of the mesonotum 
may be more o r  less whitish scaled. Abdomen black with 
basal white bands occupying about 1h% the length of the 
segments. At  segment 8 the white scaling predominates. 
Length of wing: well 4 mm. 

T e r m i In a l i a of A. (0) cataphylla very similar to  those 
of A. leucorkzelas (see description p. 297 and fig. 80, 81 f-g), 
however the appendage of the claspette is shorter and the 
wing is broader and not petiolate. Lobes of the ninth ter- 
gite with 4-13 spi~nes, that  are mostly somewhat shorter 
than those of Zeucomelas. Average value of 12 specimens: 
6.7 spines per lobe. 

L a rv a (fig. 74). Head broader than long. Antennae 
short, straight and spinose. Antenna1 tuft  well half the 
length of the shaf~t, inserted about the middle of the shaft  
and without 4 hairs. One of the bristles of apex of antenna 



Danish and Fennoscandian Mosquitoes 291 

"PI 

b 
Fig. 74. Larva of A. (0) cataphylla Dyar in 4th instar. 

a, Terminal segments of larva; b, head of larva; c, mentum; d, antenna; 
e, comb-scales; f ,  pecten teeth. (Aut. del.) 

long. Iinner frontal hairs behind the mid frontal hairs, both 
simple. Comb scales about 25, in a triangular patch. Scales 
poirnrted, with some denticles a t  the base of the median spine, 
two of which are greater than the remainder. Siphonal 
index about 3. Siphon slightly tapering beyond hair-tuft. 
Tuft inserted about the middle of the siphon, with about 4 
haias of nearly 1/8 the length of the siphon. Pecten with 
about l$ teeth, the two apical ones widely detached and 
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inserted conspicuotlsly beyond the tuft. Anal segment longer 
than wide. Saddle reaching well half down the sides (of the  
anal segment. Dorsal brush with an outer pair of long, ,stout 
siingle hairs and an inner pair of tufts, with about 8 hairs. 
ventral brush with about 18 cratal and 1 precratal tufts. 
Anal gills somewhat shonter than saddle. 

Martini (1931, p. 273-74) states tha t  the number of comb 
scales is about 30 and the pecten teeth are about 18 + 2-4. 
Wiesenberg-Lund (1920-21, p. 82) records the  number of 
comb scales to  about 25 anld the  pecten teeth to about 20. 
As will be seen from the table below, the corresponding 
figures for the Norwegian material are generally somewhat 
lower. 

T a b l e  22. 

Larval chaetotaxis of A.  (0) cataphylla Dyar. 

Geographical distribution. 
D e n m a r k : 2. Sjcelland: Hestehave near Hillerod (W-L) ; 

Hareskov! d : 1. vii. 1935 (Esb. Petersen) ; Eremitage 
plain about 15 km from Kobenhavn (W-L) : Kobenhavn! 
?: (Stzg.). 3 .  Bornholm: Blykobbe! d : 28. v. 1931 (P. 
Nielsen) . 

S w e d e n  : S m :  d (Bhn!); Upl: Hlrn! d :  (Bhn);  Experi- 
mentalfaltet! 9 3. vi. (Lampa) ; Dlr: Floda, Syrholn! 
9: 31. v. 1934 (B. Tjed.) ; >>Dlc.cc!, 9: (Bhn). 

N o r W a y : 0: ))Smaalenecne (Collett) cc (Edw. 1921, p. 310 
-11) ; A K : 12.  Bcerum: Snaroya. L :  29. lv. 1928 
(LRN) ; 13.  Aker: Bygdoy, L :  8. v. 1928 (LRN) ; B o : 
4 .  Lier, L: 19. v. 1938 ( d )  (LRN) ; H E n : 20. Trysil: 
Indbygda, L :  31. vi. 1935 ( d ) (LRN) ; Vfestby, L :  8. vii. 
1934 ( d ) (LRN) ; Nybergsund, L :  31. v. 1935 (LRN) ; 
23. Y t r e  Rendal: Solbakken, Storsjeren, 9: 20. vii. 1939 
(LRN) ; ? Ho~lla outfarm, 9: 21. vii. 1943 (LRN) ; S T i : 
41. Trondhjem, 9: vii. 1844 (Siebke) . 

Number of branches in Number of 

4-5 3-5 
4.5 4.3 4.2 26 16 

(5) (2) 
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F i n l a n d : AZ ( A ) :  Finnstrom! d : (R. Frey) ; Sund! d : 
(Forsius, Frey) ; A b  (V): Karislojo! d : (J. Sahlberg) ; 
Karuna! d : 29. iv. 1934 (Stork) ; N (U): Helsinge! d : 
(Federley ) ; Helsingf ors (Frey) ; Tvarminne Zool. Stat  ! 
d : 10. vi. 1920 Frey) ; Esbo! 9 :  (Hellkn); Ta(EH);  
Hattula! d: 1907 (L: v. Essen) ; K s  (Ks) :  Kuusamo! 
d : (R. Frey) . 

Distribution outside Denmark and Fennoscandia. 
On the distribution in G e r m a n y Martini (1931, p. 274) records: 

"Diese Art  habe ich als Larve bei Warnemiinde gefunden, ferner bei 
Schelferwerder und an  anderen Platzen bei Schwerin und bei Miiritz 
und Graal - - -. Die "nenzoroszcs" mit rostigem Anflug waren mir 
dagegen schon Iangst gut bekannt, vor allem aus der Danziger Gegend. 
- - U  Neuerdings giebt sie Vogel von Wiirtemberg an." Further 
Edwards (1921, p. 311) records the species from Frankfurt-Oder 
(Riedel) und Berlin (Oldenberg). H u n g a r y : Balaton (MihBlyi 
1941). From E S t l and i t  is recorded from "Joopre-Hochmoor, Hoch- 
flache westlich von Lavasaarbach, 4. ix" (Dampf, 1924, p. 6), further 
from Lettland: Illjen (Kurland), 6: 23. v. 1924 (Peus 1934 b, p. 77) and 
Poland (Tanvid 1935, 1938 a) .  As to the distribution in U S S R 
Stackelberg (1937, p. 167) says: "From U S S R recorded from Sever- 
nyi Kraji (environs Arkangelsk: B~rulja!) ,  Leningrad (environs Peter- 
hoff: Montsch.!, environs Luga: Stackelb.!), Moskva (Moskva: Nikol- 
skiji, Rjasanj: material from Malaria Station), Voronesch distr. (en- 
virons Voronesch: Schtschelk.), Ukraine (Polesje: Rybinsk, Dnepro- 
petrovsk distr.: Dolbeschkin), southern coast of Crimea (Velitschke- 
vitsch!) , North Kaukasus (Pjatigorsk. Schelesnovodsk, Essentuki: 
Mess/), Lower Volga distr. (Martini), Sverdlovsk distr. (Sverdlovsk: 
Kolosov, Perm distr.: Mitrofanova, Kungursk distr.), Siberia: Omsk( !), 
Jeniseisk (Trybom t .  Edw.), Barnaul (Simanin.) ," " Wnukowsky 
(1928, p. 164) records the species from W e S t - S i b e r i a : Tomsk 
distr.: Ssokolovsky, V: 1. viii.; Rayon Narym: Permitino, 0: 29. vii. 
Further Edwards (1921, p. 311) records cataplrylla from A U S t r i a 
(Prater: Mann) but he remarks: "This specimen was insufficiently 
examined and mav have been A. salinellus." Accord~na to Dvar (1923 d, 
pp. 64-5) the distribution of A. cataphylla, in the A m e r i c a n  c o n - 
t i n e  n t is: Northern Rockv Mountains to Alaska, and Sierras of 
California. The records are: A l a S k a : Camp 327, Alaska Engi- 
neering Comm., July 13, 1921; Camp 334, Alaska Eng. Comm., July 9, 
1921; Sevard, July 24, 1921; Healy, July 7, 1921; Hurricane, July 15, 
1921; Inspiration Point, July 28, 1919; Skagway, June 24, 1919; 
C a n  a d a (Dyar 1921 b, p. 102): Alberta: Eanff, July 7, 1918; Laggan, 
July 11, 1918; Lake Minnewanka, July 22, 1918; Lake Louise, July 11, 
1918; B ~ i t i s h  Coz~~~lzbia;  Field Aug. 15, 1906; Mt. Cheam, Aug. 7; White 
pass, July 28, 1919; Atlin, July 22, 1019; Y u k o n  Territory: Carcross, 
June 26, 1919; Whitehorse, June 26, 1919; Tahkeena River, July 19, 
1919; Byer's Camp, July 6, 191; Big Salmon, July 15, 1919; Carmaok's 
July 14, 1919; Horse Falls, July 13, 1919; Knudson's Camp, July 6, 1919; 
Tantalus Mine, July 6, 1919; Selkirk, July 13, 1919; Dawson, July 7, 
1919. U S A : (Dyar 1923 d, pp. 61-5) Califo-rnia: Fallen Leaf La.ke, 

Translated from the Russian text. 
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June 20, 1916; Tahoe City, June 18, 1920; Summit Placer County, 
June 20, 1920; Little Truckee River, May 6, 1921; Montana: Bozeman, 
May 7, 1907. However, Matheson (1930, p. 292) remarks: "This species 
according to Dyar, is restricted to the Rocky Mountains, from Colorado 
north to the Yukon. In the collection (Museum of the Illinois State 
Natural History Survey) there is one male taken a t  Mt. Carmel, Ill. on 
June 30, 1906. This would indicate a much wider range for the species 
than given by Dyar." 

Biology. 

8n N 'o r W a y larvae of this species h(ave been found from 
thse seashore and up to about 620 m above sea-'level. The 
breadi'g-waters lare pools, waterfilled ditches and flooded 
mead,ow,s. The larvae seem t,o tolerate rathler polluted water, 
then art Nybergisund (Hen 20) a cabbage-pile was situated 
a t  the edge ,of the breeding-pool. The lsarvae hsave been found 
associated with larvae of A (0) dorsalis, leucomelas, com- 
munis, diantaeus, intrudens, punctor and Theob. bergrothi. 
Fior details see table 2, p. 60. N,o Norwegian :mal,e adults 
have been foulnd .in the field, but fernal'es \have been found 
in July. In S W e 'd e rn females have becm fiound ultimo May 
and ,in F i n l a n d males have beem found from 29. iv. .to 
10. vi. From D e n m a r k Wesenrberg-Lund (1920-21, p. 85) 
records that Ibarvae of this species were found "the Hydro- 
phagztes-poa& in Hestehave near EEill~erer8d1'. In April "the 
many p0nd.s in the Elremitage-plain in th'e Royal Deer Park 
about 15 kil:om. fro~m Gopenh'agen - - - teemed wi6h 
0. prodotes llarvze". He further :says: "The species is hatched 
very early before 0. communis - - -. Ass f a r    IS I have 
hitherto observe8d, i t  seems that the spec,ies prefers tem- 
.porary.pondis ,on plains, not loversha~dowed by trees, or ponds 
lying on the outskirts ,of forests. - - - The species has 
unquesti~onably only .one generation iln the ciourse of the year, 
lying al,m,ost th'e w h ' ~ . ~ e  years as egig,s; 'all pond's in which 
the speci'es i's found are commonly dry from June ,to March". 

According to Martini (1931, p. 274) the larvae, in G e r m  a n y ,  
are found "in Graben und Wasserlochern am Waldrande". Concerning 
U S S R Martini (1928 c, p. 36) records from the Lower Volga district: 
"Die Fangplatze lagen ebenfalls im Waldgebiet und daher ausschlieslich 
auf der Bergseite, sowohl die der Larven als die der Imagines. Erstere 
fand ich in mehreren Brutplatzen in einzelnen Stiicken, fast in Rein- 
kultur dagegen und in groBer Menge in einem kleinen Wasserloch an 
einem Nordhang, iiber dem nur noch diinne Reste eines Platanen- 
waldchens standen." According to Stackelberg (1937, ,p. 167) the 
larvae have been found associated with larvae of A. caspius dorsalis 
Mg. and A. nzeigenanus Dyar [= plcnctor Kirby]. From the A m e r i - 
c a n  c o n  t i n e  n t Dyar (1928, p. 191) states: "The larvae occur in 
the earliest spring pools, mixed in smaller proportion with those of 
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impiger. They favor grassy pools along river-banks, and sometimes 
occur in very large numbers." He further records (Dyar, p. 102); "The 
females bite both by day and night. The males swarm high over 
spaces between bushes or small trees in open country." 

Aedes (Ochlerofatus) leucomelas (Meig.?). 
C .  leucomelas Meig. ( ? )  (Klass. p. 3) . . . . . . . . . . . . . . . . . . . . . . . .  1804 
A. salinellus Edw. (Ent. Tidskr., 42, p. 52) . . . . . . . . . . . . . . . . . .  1921 

. . . .  A. terriei Martini (nec. Theob.). (Ub. Stechmiick., p. 112) 1920 

Synonymical and systematical remarks. 

O,n the synonymy of this species Edward:~ (1921, p. 311) 
says: "I am not satisfied thlat any older name can b'e applied 
to this species. The type of C. terriei iss certainly nothing 
but .a normal, if rather m a l l ,  female of A. detritus, which is 
common in the locality where C. terriei was taken. It  is 
quite possible thfat A. salinellus may eventually be found to 
be the same as  Borne known Americm speci'w, but a,t present 
I have not been able to ,i'd'entify it with ,my such; it may be 
the European representative of A. impiger (= decticus 
H.  D. K . ) ,  which has the male palpi all bl'ack and fewer 
bristles ,on the ninth tergite. 'Ilhe name salinellus was sug- 
gested partly because of the strong resemb1,ance t'o A. de- 
tritus (salinus), an'd partly because the f,imt specimens sent 
me by Dr. W'asenberg-Lunld were reared from brackish 
water." In 1922 c (p. 115) Marti'ni remarks on lthi,s species: 
"Aw Meigenis Arbeit 1804 aber, di'e mir erst in letzterer Zeit 
zuggnglich ware, s'ehe ich, dal3 di'e Art i'hm schon ,bekanlnt 
war; es ist leucomelas. Di'es~e Ant .i:st durch die schwarzen 
FiiSe, d'i'e weiBgefl~ecktm manlichen Taster, die geringere 
GroBe diversus (macuhtus Mg. 1804) lgegeniiber, so zuver- 
lassig wieder~uerkenn~en w,ie nur ir-gendeiee Meigensche Art". 
$RI conformity to this E8dwards, in h,is last monograph (1932, 
p. 144) altered thle synonymy as indicated above. 

Description. 

F e m a l 'e. H e  #a 'd with golden bristles forming a lilttle 
tuft between the eyes. Vert'ex (".occiput") with golden 
narrow curved :scales an'd upright forked scales. Laterally 
d.ark brown upright Sorhed sca1,es. Temporae with creamy 
broad flat soales. C 1 y p e U s blackilsh brown. P r o b 0 S c ,i s 
blacki,sh brow gprinkl'ed wiith white scal'es wimth 'a yello'wish 
tint, by preference ,in the basal part. Labellae black. On 
the under :si'de !of the pr,oboscis the 1,ight scales predominate. 
A n  t e n n a e. Tori browni~sh yeldow with a row of whiti'sh 
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scales. Flagellum. First segment basally yellow, the other 
blackish brown with setae of the same colour and minute 
white hairs. P a l p i dark brown sprinkled with lighter 
scales (fg. 70 c) about one fifth the length of the probascis. 
&gm. 3 less khan half the length of segm. 4, twice as long 
as it is broad. Segm. 4 about four times as long as 
broad. Ultimate segment circular, its width about 1/4 of the 
penultimate. T h o r a X. Anterior pronotal lobes blackish 
brown with yellowish bristles anld narrow curved scales. 
Posterior pronotum with light golden or whitish narrow 
curved scales. Mesanoturn clothed with dirty-golden, narrow 
curved scales, the sides of the mesonotum lighter. In some 
specimens black lines may be seen on either side lof the 
somewhat darker median region. The antescutellar space 
with more whitish scales. Bristles on the median part of 
mesonotum dark brown, golden an the lateral regions. 
S c u t e l l u m dark brown wilth yellowish white scales and 
golden bristles. P o S t In o t u m brown. P l e U r a e and 
c o xia e brown with patches of white broad, flat scales. 
Bristles with golden refleotions. W i n  g venation dark 
brown, sprinkled with yellowish whilte scales; these pre- 
dominate on the subcostal vein. H a l t e r e s with luteous 
stem and dark globule with whitish scales. L e g S. Under 
side of femurae yellowish white, dorsal side dark bnown, 
sprinkled with light scalm. A subapical dark ring on middle- 
and hind femurae. Knee spot yellowish white. Tibiae dark 
brown. Tarsal segments dark and light sprinkled. A b- 
d o  m en .  Tengites blackish brown with broad whiite basal 
bmds. In some specimens the dark parts may be more o r  
less sprinkled with light scales in the last segments, and 
also apical narrow white bands mlay be seen here. Venter 
clothed with whitish scales. Length of body: 5.5 mm (W-L) ; 
length of wing: about 3.5 mm! 

M a l e .  H e a d .  P r o b o s c i s  longer than the fore- 
femurae, above sprinkled with white scales which are aggre- 
gated especially at the base and in the middle, below the 
prabo~scis has la lighter scaling. Labellae blackish brown. 
P a l p i  exceed the pnoboscis about half the length of the 
ultimate segment. Ultimate segment about 2h the length 
of segment 4. Base and apex of the long segment with 
brown scaling, otherwise the scaling is yellowish white, as  
is also the case with the basal part of segment 4. Ultimate 
segment blackish brown. T h o r a X dirty-golden sca ld ,  a t  
the sides of the mesonotum and a t  the antescutellar space 
more or less whitish. Length of wing: about 4 mm! 
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Fig. 75. Aedes (Ochlerotatus) leuco~nelas Meig. 
Terminalia (total view). (Aut. del.) 

T e r m in a l i a : (figs. 75, 76). Basistyle rather slender, 
with conspicuously projecting apical lobe with single hairs 
of moderate length. Basal lobe comparatively small, rounded, 
with a lang, apicslly conspicuously curved spine accompanied 
by 2-3 long hairs of similar s~hape, and some shorter hairs. 
Labes of the ninth tergite with 6-17, laterally curved long 
spines each. Average value of 28 specimens: 11,3 spines 
per lobe. 'Stem of the claspette strongly curved, tapering 
apically. Appendage wi,hh very long anld petiolate low wing. 

The terminalia of A. Zeucomelas Meig. and A. cataphylla 
Dyar are very similar and the only criterion hitherto used 
for differentiation have been bhe spines on the lobes of the 
ninth tergite. Concerning cataphylla Edwards remarks 
(1921, p. 299): "Lobes of the ninth tergite with about six 
short straight bristles" and for salinellus [= leucomelas 
Meig.!] : "Lobes of the ninth tergite with about twelve 
longer bristles which curve outwards." As to the British 
Zeucornelas Marshal1 (1938, p. 177) records twelve spines 
and Martini (1931, p. 273) records for Zeucomelas about 14 
and for his rostochiensis [= cataphylla!] about 7 spines in 
specimens from Central-Europe. Consulting the American 
literature we find by Dyar (1928, p. 190) for cataphylla: 
"seven or eight rather long spines" whereas Matheson (1929, 
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Fig. 76. Terminalia of A. (01 leuconzclas Meig. and A. ( 0 )  cats- - 
phylla Dyar. 

A. ( 0 )  lezccomelus. a,  basal lobe; b, claspette; c-d, lobes of the 9th 
tergite; A. ( 0 )  cataphylla. e, basal lobe; f, claspette; g, lobes of the 

9th tergite. (Aut. del.) 

p. 151) only says: "each [lobe!] bears a row of stout short 
spines". As will1 be seen there are differences both in shape 
land number of the spines! 

Some years ago I investigated a great Norwegilan material 
of A. communis De Geer #on the number of spines on the 
lobes of %he nipth tergite. It proved that thils criterion 
shows great variability which is not geographically deter- 
mined. Similar investigations on northern Zeucomelas gave 
figures in part lying between the numbers hitherto reconded 
as typical for Zeucomelas and for cataphyZZa. As I obtained 
the same result investigating a single populatio~n where both 
larvae as well as exuviae were a t  hand, I am of the opinion 



Danish and Pennoscandian Mosquitoes 299 

tha t  the number of spilnses .on )the ninth tergite can not \be 
used for differentiat,im of the two species leucomelas an'd 
cataphylla. 

Most probably however other criterions may be useful, 
viz. the shape ,of the  appendage of the c h p e t t e .  In leuco- 
melas the  spine of the appendage is  very loing and the wing 
Eow and petiol'ate, whereas ~e spine in cataphylla is '  of 
moderate length and the  wing broeder anld nlot pet,iolate. 
C,oncerning t8he basal lobe I hmave the impressiton that  i t  6s 
apically more pointed in leucomelas than ,in cataphylla, but 
further investigati'on must prove ,if thi~s also h,olds good i'n 
a greater mlatenial. As i t  ils, $he spine a t  the  basal loi>e ,is 
conspicuously curved at the  apex iln leucomelas whiereas it 
i's 'only slightly curved in cataphylla. I have not succeeded 
in finding other cniteri'ons fo r  differentitation. Concerning 
the  variability of th'e spines 'on th'e Lob'es of ,the ninth tergite 
as well as the correlation ,of th'e spines ,on the  left and the 
right lobe, see the table be1,ow. T,he material demonstnated 
is from a single population. 

T a b l e  23.  
Gorrelation of the number of spines on the lobes of  he ninth 

tengite in A. (0) Zeucomelas Meig. 

L a r v a (fig. 77). Head broader than long. Antennae of 
well half the length of the head, slightly curved and with a 
few spines. Shaft faintly tapering from the insertion point 
of t~he antenna1 tuft. Tuft with about 4 hains. inserted in 
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Fig. 77. Larva of A. 10) leuconzelas Meig. in 4th instar. 
a, Terminal segments of larva; b, tufted hair from ventral brush; 

c, head of larva; d, mentum; e, pecten teeth; f,  comb-scales; 
g, antenna. (Aut. del.) 

the basal half of the antenna1 ahaft and of about half the 
length of the shaft. Hairs of inner mouth-brushes with well 
developed comb. Inner frontal hairs behind the mid frontal 
hairs, all single. Dorsal prothoracic hair formula: 2, 1 ; 1; 
1 ; 2 ; 1 ; 3 ; 1. Comb with about 24 scales in a triangular 
patch. The dorsal scales les~s pointed and the ventral scales 
distinctly pointed with a strong median spilne. Siphonal 
index rather variable, from 2.2 to 4.2 Pecten reaching about 
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1k3 from the base ,of the siphon, with about 20 teeth, which 
are furnished with small basal denticles. Siphonal tuft with 
about 5 hairs, inserted just above the end of the pecten. 
Siphon tapering from about the insertion point of tuft. Anal 
segment longer than wide. Saddle extending well down half 
the sides of anal segment. Ventral edge of saddle somewhat 
incised. Saddlehair long, simple. Dorsal brush with an 
inner pair of tufts with about 5 hairs and an outer pair of 
long, stout single hains. Ventral brush with about 15 cratal 
and one pre-cratal tufts. The tufts with rather long stem. 
Anal gills short, tapering. 

Larval chaetotaxis of A.  (0)  leucomelas Meig. 

Number of branches in I Number of I 
-1 Siphonal 

Frontnl hairs ( Siphonal Comb. Pecten index 

1 1 inner 1 tuft 1 scales 1 teeth 1 
l l l l l 1 

Compared with German larvae (Martini 1931, p. 301) the 
figures for the Norwegian larvae are in general somewhat 
higher, and also the range of variation. 

Geographical distribution. 

D e n m a r k : 2. Sjoelland: Amager (W-L 1920-21, p. 197). 
S W e d e n : S k :  HaLsiingbong! 9: 10. vii. (0. Ringdahl) . 
N o r W a y : U : 1. Hvaler : Kirkerayla, ? : 12. vi. 1934 (LRN) ; 

L:  13. iv. 1938 ( d 9) (LRN) ; A K : 13. Aker: Bygdray, 
L:  6. v. 1928 ($2) (LRN). 

F i n l a n d : N ( U ) :  Mmksnas! d (Storb) . 
Distribution outside Denmark and Fennoscandia. 

On the general distribution of this species Edwards (1921, p. 311) 
remarks: "I have seen males from England (Nottinghamshire, Carr) . 
Denmark ( Wesenberg-Lund) ; Germany (Berlin, Oldenberg, Licht- 
wardt; Kiel Wiedemann);  Austria (Vienna, Pokorny);  Hungary (Buda- 
pest, Kertdsx; Bethlen, Ujhelyi; PostyBn, Lichtwardt).  Also some small 
females, probably of this species from south Russia (Waloniki, Velitsch- 
kovsky)." Further  record from H U n g a r y : Balaton (Mihhlyi 1941). 
As to E n g l a n  d Marshall (1938, p. 177) notes only "a single male 
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specimen having been collected near Nottingham (Carr, 1919)". From 
G e r m a n y Martini (1920, p. 114) records the species from: "Danzig, 
Westerplatte, Bohnsack, Bankbau bei Danzig, Warnemunde, Muritz, 
Schwerin i. M,, Israelshof bei Lubeck, Cuxhaven, Altengamme bei Ham- 
burg, Dartfort, Kent;" i t  is also recorded from Poland (Tarwid 1938 a) .  
As to U S S R Stackelberg (1937, p. 169) says: "Recorded from Lenin- 
grad distr. (environs Luga: Stackelberg), Tartar-Rep. (Kazan: Mali- 
nina) , Voronesch distr. (environs Voronesch: Schtschelkanovzev), 
Ukraine (Polesje: Rybinsk, environs Dnepropetrovsk: Gutzevitz.) , 
Lower Volga ( Samara, environs Sarativ: Martini) ." 

Further records are: Basin of Dnjepr: Penkovka, river Samara ( a t  
outlet and a t  Orlovschina) (Dolbeskin 1928). 

Biology. 

In Norway larvae of [this species have been found in open- 
lying polols and waterfilled ditches a t  Bygdery (AK 13),  in 
the first days of May, also in sm~all pools on lgrassy ground 
a t  Kirkecaya (0 1) medio April. The percentage of salt  in 
the water was: 0.0749 C/o NaCl and the pH: 7.1. In another 
smlall pool, with sea-weed near the sea-shore, in the  same 
locality, the percentage of salt in the water was 0.835 7c 
NaCl and the pH: 7.6. The larvae were found associated 
with larvae of A. detritus, cataphylla, and punctor. A female 
adult was found in a cow-stable a t  Kirkeerya (0 1) 12. vi. 
1934. Further details concerning the bilology of A. leuco- 
melas have not been accsslsiible from Fennloscandia. 

From G e r m  a n y  Martini (1931, p. 301) records: "Die Larven 
leben meist in nachster Nahe des Waldrandes oder von Gebusch, an 
Stellen WO noch abgefallenes Laub den Boden der Wasserlachen be- 
deckt, unter einzeln stehenden Baumen usw. - - - Im Inland stim- 
men die Fangplatze in S u d o S t - R U S S l a n d gut  dazu. Hier ist es  
das Vorgelande des Waldes und die Umgebung einiger Gebusche, WO 

ich die 6 reichlich fing. Der Boden ist vielfach, wenn auch nur in 
geringem Masse salzhaltig. Wesentlich anders sind die Verhaltnisse 
im Ramper-Moor bei Schwerin, WO nur eine starke Kalkbildung in 
einem Carex-Moor vorliegt. - - - A. leucomelas gehort zu den ersten 
Arten der Culiciden, wenn sie nicht die erste ist, die bei uns sich ver- 
puppt." Peus (1929 b, p. 8) discusses different finds of A. leucontelas 
and he concludes: "Vermutlich ist also A. salinellus zwar halophil, 
scheint aber von den Salzstellen in die Umgebung auszustrahlen und 
vermag sich dart zu halten, auch wenn die Salzwasser, etwa durch 
Melioration (Bredow) bereits verschwunden sind." 

Aedes (Ochlerotatus) nigripes (zett.) 
C. nigripes Zetterstedt. (Ins Lapp., p. 807) . . . . . . . . . . . . . . . . . .  1838 
A. innuitus D. K. (Ins Insc. Mens.,5, p. 1G6). . . . . . . . . . . . . . . . . .  1917 
A. alpinzcs Dyar (nec. LinnB) Ins. Insc. Mens., 8, p. 53) . . . . . .  1920 
A. alpinlts Edw. pp. (nec. LinnB) (Bull. Ent. Res., 1 2 ,  p. 309) . . 1921 

- 

!" Translated from the Russian text. 
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Synonymical remarks. 

This species was described by Zetterstedt (1840) on spe- 
cimens from Greenland, but unfortunately later misinter- 
pretations of an older {description by Linnaeus of Culex 
alpinus from Lapland, has caused confusion in the nomen- 
clature. I have recently (Natvig 1945) pointed out that 
CuZex alpinus was described as a species with white ringed 
legs, and i t  is therefore n o t  indentical with Aedes nigripes 
(Zett.). For details I refer to the above named paper. 

The first description of the larva was published by Dyar 
(1919b, p. 33c) as Aedes n.sp. Twinn (1927, p. 47) depicted 
the larva and remarked (l. c. p. 49) : "There is some doubt 
as to whether the larv~ae which Dyar described as Aedes 
nearcticus actually belong to the same {species as the adults 
which he described under the name, for he states (1. p. 32), 
that the larvae were, - - - "taken from a pond, Bernard 
Harbour, N~onthwest Territories, June 28, 1915 (Fritz Jolhan- 
sen), nolt isolated, but present in dominating numbers, so 
that they doubtless belong to the abunldant species, nearc- 
ticus." The remainder of the larvae in the ccrllection he briefly 
described as Aedes n.sp., and they subsequently proved 
to be Aedes alpinus L. In view of this, therefore, i t  is quite 
possible that Dyar in describing nearcticus associated the 
wrong larvae with the adults, in which case the latter are 
undoubtedly alpinus.". I do not agree with Twinn in this 
point as Dyar's description of the male adult and the larva 
of A. nearcticus are in coincidence with later descriptions of 
this specieis. As to the female adults however probably 
some confusion has taken place, as pointed oult below in my 
remarks concerning A. nearcticus. 

In 1920-21 Wesenberg-Lund published a detailed delscrip- 
tion of the larva on specimens from Greenland. At that time 
one mosquito species only, viz. A. nigripes Zett., was quoited 
from Greenland, and this most probebly has given occasion 
to the unhappy confusion made  by Martilni ( 1 9 3 )  in his 
monograph Ion the palaearctic mosquitoes (Lindner) ~ a r t i n i  
here (p. 311, fig. 350) describes and depicts the larva of 
A. nearcticus under the name A. nigripes Zett. I have a t  
hand the clomplete material collected iln Greenlan~d of Danish 
an6 Norwegian expeditions, and both A. nigripes as well as 
A. nearcticus are represented from several localities. Details 
will be published in a paper in preparation on the Greenland 
mosquitoes. 

I 
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Description. 

F e m a l ;e. H e a 'd with numemus dark brown bristles 
fiorming a conspicuo~us tuft  b'etween the eyes. Vertex (>>'occi- 
put<<) in front with browngold'en narrow curved scales, some 
'whitish ones in the middle line and ;betw'een the eyes, above 
with dark b r o w  upr,igh,t forked scales. Tmporae with 
broad with flat whi'te soal'eis, blbilenmded with some !darker ones. 
!C l y p e u S black. P 'r 'o b o s c i s brown, dabellae blackish 
brown. A n t e n n a e. Torns black with white scaling. 
Flagellurn bilack'ish brown, th'e first (segment ventrally with 
white s c ~ ~ e s ,  ithe remainlder clfothed wjith minute white hairs 
m d  bigger black hains #at the base of the segments. P "a l p i 
(fig. 70 j) nearly one fi5th the length of the proboscis. 
Segm. 3 about hmalf hh'e length of segm. 4, o'ver tw,ice as long 
as :it is br'oad. %gm. 4 l'on,g .and slender, nearly five times 
as l.ong .as bro'ad. Ultimate segment great, circular, about 
half the width of the penultimate. Co1,our of palpi dark 
brown, in some specimen8 with .scakt'ered lighter scales. 
T h o r a X idorsally with a dense coat .of long, blacki,sh-brown 
hairs with bronzy reflection~s. Anterior pronotal lobes black 
with white niarrow curved scales ,and blackish-brown bristles. 
Posterior pronotum with bronzy-brown !narrow curved scales, 
posterior l'ower corner with a few wh'ite males. Mesonoturn 
with ;dark bronzy-brown scales, the l'ateral margins amd the 
antmcutellar (space ,may have 'a more o r  (less pronounced 
lighker :sealing, i'n some spec,imens even quite whitish. 
S c u t e l l u m black w,ith d'ark brmzy-brown or  whitish 
narrow curved wales and black bristles. P o :S t n o t u m 
bl'ack. P '1 e U r a e an~d c 'ox a e w'ith patclh'es of whit'e and 
brown broad fl,at \scales; bri,stles ltmg an'd dense, mostly 
pade but .also black bri~stlas may occur. W i n g venation 
hl'ack; the base of costa, radius and analis more or less 
proa,ounced white scaled. H a !l t e ' r e  'S wlith brown ,stem 
an#d black,i,sh gllobule, thi,s clothed with greyish iscal'es. L e g S. 

nore si~de of femurae and tibiae dark brown, sprinkle'd with 
white sciales. In !the f'ore femurae the white scaling pro- 
dom~inates. Back si'de of legs with dirty wh'ite scaling. 
Krllee spotas (dark grey, indi~tinct. Tarsal :segments dark 
brown; :some paler scales may be found ,m under side of 
first segment. A b d 'o m e n. Tengites dark brown with 
whit'e baeal bands. Venker whitish scaded, in lso'me .specimens 
the scales a t  the apical .bord'er of the segments may be pale 
brown, thus indicati'ng faint apimcal ban~ds. Cerci broad, black. 
W,ing length: n'early 5 mm. 
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Fig. 78. Male palpi of A. ( O )  comnzunis (a)  and A. (0) nigripes (b). 
Both drawn to the same scale. (Aut. del.) 

M a l e : H e a d with numerous black bristles forming a 
compicluaus tuft batwetm the eyes. Vertex (»occiput<<) in 
the middle with ia few light narrow curved scales, above with 
numerous black upright forked scales. Temporae with broad 
flat scales. C l y p e u s black. Probosciw rather lmg,  idark 
briown, labellae blackish brown. A n t e n n a e about half 
the length of the proboscits. Yonuis bdack. Flagellum blackish 
b r o m  and grey ringed. Hair-whorls blackish ~brown. The 
latst two segments cllothed with minute white hairs. P a l p i 
(fig. 78) about 5/6 the length of the proboiscis, dark brown; 
hairtufits on ~egmen t  3.4 and 5 long, blackish brown with 
bronzy reflection~. Ultimate segment sliightly shorter than 
the penultimate d boith apically a little tapering. But the 
long segment iis again ccnwpicuously swollen a t  its dista1 
end. T h o r a x dorsally coated with long and dense, blackish 
brown hairs that apically have a bnonzy itint. Mesonotum 
in the middle thinly dathed with dark gokien narrow curved 
sca l a  ; the ilateral margins ami the antescutellar space with 

20 - Norsk Entomol. Tidsskr. Suppl. I. 
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Fig. 70. Aedes (OchZerotatus) nigripes Zett. 
a, Terminalia (total view); b, basa1 lobe; C. claspette. 

(After Natvig 1929.) 

somewhat greater whiite narrow curved scales. S C u t e 1 l u m 
black, with three paitohles of white narrow curvad scales and 
l m g  black bristies. P o s t n o t u m black. P l e u r a e black 
with patches lof white and brown broad, flat scales and 
blackish bristles wi~th ~bronzy reflection~s. W i n g venation 
with dark brown scales; costa and subcosta basally with 
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Fig. 80. Scleratised parts of phallosolme. 
&-h, A. ( 0 )  n i g ~ i p e s ;  c, A. ( 0 )  ?zca?ctict~s. 

some white scales. H a l t e r e S w~ith dark brown stem and 
blackish globule. L e g S dark brown. C o X a e dorsally 
with white broad flat scales, below with bronzy-brown ones, 
bristles on propleurae and fore-coxae very long and dense. 
Femurae and tibiae sprinkled with some light scales. The 
under-side of first tarsal segment with some lighter scales. 
A b d o m e n. Tergites with dark brown scaling and seg- 
mental narrow basal white bands. Venter greyish scaled. 
The segments with apical and lateral long black hairs. Wing 
length: about 5 mm. 

T e r m i n a l i a  (figs. 79, 80). 
Basistyle conical, not entirely ISO long as broad. Apical 

lobe small, nott prominent, with a few short hairs. Basal 
lobe rounded, with several rows of Jtong hairs, the lateral 
dorsal one in the first row being the stoutest. The stoutness 
of thirs hair is rather varying in different specimens, but it 
does not form a spine. Dististyle curved, pointed in the 
distal half. Claw long. Stem of the claspette curved. 
Appendage:  pine stout and pointed, wing sickle-formed. 
Phallosome cylinderformed, fused basally and dorsally, open 
a t  the ventral side. Apically the cylinder is very broad and 
deeply incised, the points bent inwardly like a pair of for- 
ceps. They are strongly sclerotized and furnished with 
conspicuous small teeth. Proctiger with stout hookformed 
paraprocts. Lobes of the ninth tergites with many stcut 
spines, probably amounting to 10-20. The exact number 
of spines can hardly be fixed as the lobes are partly covered 
by the spines of the eighth segment.. In this species the 
terminalia are most strongly sclerotized. 
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Fig. 81. Terminal abdominal segments of larva of Aedes nigripes Zett. 
a.g. anal gills; a.s. anal segment; a.t. siphon; d.b. dorsal brush; h.t. hair 

tuft; 1.c. comb; p. pecten; v.b. ventral brush. 
(After Twinn 1927). 

L a r v a (fig. 81). As I have no Femoscandian larvae of 
A. ~zigripes a t  hand, I here quote, in part, the description by 
Wesenberg-Lund (1920-21, p. 79), based on specimens from 
G r e e n l a n d .  

"Head rounded; wider than long, a notch a t  insertion of antennae; 
front margin arcuate. Antennae short: antenna1 tuft small, with only 
a few hairs; on apex four hairs, one long, and a digit. Anteantennal 
tuft multiple; lower and upper frontal tuft both concisting of one single 
feeble hair. Eyes large. Thorax subquadratic, angled a t  hairtufts; 
hair-formulae of frontal border: 3231441323; hair one after tuft four 
very short. Lateral hairs in multiple tufts and some single strong 
hairs. Abdominal segments broad; the first of them much shorter 
than the last. Lateral hairs on the first segment four; on the second 
three, on the third to seventh two. On fourth to seventh segment sub- 
dorsal hairs single in two series. Tufts of eighth segment in common 
arrangement: lateral comb consisting of about twenty scales arranged 
over a little triangular area; scales formed as  sharp strong thorns 
wikhout ar.y lateral thorns or hairs. Sipho short, straight, tapering 
a t  front only about two and a half times longer than broad. Pecten 
long consisting of about fifteen thorns; the last of them out of line 
a t  greater distance from each other; most of them with a short basal 
tooth. A tuft of hairs between end of pecten and apex. Anal segment 
broader than long ringed by the dorsal plate; dorsal tuft rather feeble 
but with two strong hairs; ventral brush consisting of about eighteen 
rays, every ray carrying from seven to ten hairs; no hairtufts before 
the barred area; anal gills extremely long, acute and equal." 
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Geographical distribution. 

S w e  d e n : Lu. Lpm.: "Sarek-Geb. Tjbres in der Birken- 
region; d : 8. vii 1907" (Poppius, Lundstr. Frey, 1917, 
p. 676); T. Lpm.: Abisko! d : 16. v. 1918 (Ringdahl), 
12. vii. 1939 (Krogerus), "pond immediately south of 
railroad 12. vii.") (Edwards 1931, p. 33) ; DZr: ?Sarna, 
Fulufjall, Njuveskar! 0 :  8. vii. 1927 (KHF). 

N o r W a y : Fi: 9. Alta: Romsdd, d : 30. vi. 1924 (S-R) ; 
Jotkajavrre, d : 9. vii. 1924 (S-R). 

F i n l a n d : Lps (PsL):  Vaitolahti (Petsamo.) ! d (Hellkn). 
U S S R : Lv. (VL) : Lapponia Varsugae : ?Kuzo!men ! g (R. 

Frey) ; Lt. (TL) : Lapponia tulomensis : Murmansk, 
qEdwards, 1921, p. 39). 

Only two of the above mentioned finds need discussion 
viz. the female from Fulufjall and the male from Kuzomen. 
It is  with some dloubt tha t  I refer the female from Fhlufjall 
to A. nigripes; this species having been recorded only from 
the northernmost parts of the  old and new world. However, 
the  dense coat of long black hairs on mesonoturn, pro-pleurae 
and fore-coxae, did scarcely permit any other interpretation. 
The femurae are partly denuded, but several white scales 
inldicate a predominating white scaling. As to the male from 
Kuzomen the ter~minalia have been cut off but the size of 
the specimen agrees well with nigripes. It bears a label: 
"0. ?alpinus L. det. F. W. Edwards 1920". 

Distribution outside Fennoscandia. 
A. nigripes is a circumpolar species, occurring in the northernmost 

parts of the Nearctic and Palaearctic regions. It is thus recorded 
from G r e e n  l a n d  (W - G r. Hale Carpenter 1937, p. 413, 1938, 
p. 544; E - G r.: Br~ndegaa rd  a. Henriksen 1935, p. 11; W- a. E -G r.: 
Kai Henriksen 1939, p. 67; -4. D. Jensen 1928, p. 73), and a detailed 
review will be published later, in connection with a revision of the 
great material of Greenland-mosquitoes a t  hand, which is collected by 
Danish .and Norwegian expeditions. In S v a l b a r d the species is 
recorded from W - S p i t S b e r g e n (Hale Carpenter 1937, p. 413; 
Holmgren 1869, p. 37). As to U S S R Stackelberg (1937, p. 98-9) 
says: "From USSR recorded froin Murmansk (Carmen.t and Siberia. 
These dates which are based solely on female adults ought to be con- 
trolled."" However, Edwards (1921, p. 309) declares that he has 
seen females from Murmansk; Lundstrom (1915) records a female from 
Krinka and male and females from Tschisha, Kanin Tundra (25. vi.); 
Kiseleva (1936) records the species from the Taimyr Peninsula and 
further eastwards it is recorded from: "Lena-Miindung, Halbinsel 
Bylrow, 10, vii. (28. vii.) 1902" (Lundstrom, 1915). A very curious 

" Translated from the Russian text. 
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record is found in S6guy: "Hist. Nat. des Moustiques de France" (1923, 
p. 317): "4 exemplaires c provenant de Fontainebleau, juin 1869 (col- 
lection Dufour > Laboulbhe: Mus. Paris)". In a footnote the author 
remarks: "L'etiquette de ce moustique dans la collection Dufour > 
Laboulbene est de la main d'un correspondant de L. Dufour et porte 
l'indication suivante "Fbl. Juin 69" abbrevation de Fontainebleau 
eniploee souvent ailleurs par le m&me correspondant. Les moustiques 
de cette boite n'ont pas Cte deplacCs depuis la mort de L. Dufour et 
l'hjrpothese d'un erreur ou d'un changement d'6tiquette est peu vrais- 
emblable." However, as A. nigripes Zett. is a typical arctic species 
I fully agree with Edwards (1921, p. 309) who, concerning this record, 
declares: "In regard to this last there must have been some mistake 
in labelling." As to the distribution in the A m e r i c a n C o n t i n e nt  
Dyar (1923 d, p. 84) records the following localities f ~ o m  A l a s 'k a : 
Konganevik, Cramden Bay, July 4, 1914 (F .  Johansen); Collison Point, 
July 22, 1914 (F.  Johansen) and the same author (Dyar 1928, p. 182) 
briefly remarks: "Arctic coast of Alaska and Canadian Northwest 
Territory." 

Biology. 

Only fsew dates tan thme biloloigy of A. nigripes in F e n n o - 
S c a n d i a have been obtainable. In pursuance of the date 
labels on the .specimens a t  hand males have been caught 
from 15. v. to  12. mii. in S W e ~ d  en .  T,hienemann (1938, 
p. 39) records : "Abiskogebiet : K~leiner Tiimped .am mittlawn 
Kirsavagge-See 21. vi. 1936. Larve (IV. Stadium) Puppe; 
am oberen Kirsavagge-See 1 d gekatschert 15. vii. 1937. 
Friih'erer Fund: Teich an der Eisenbahn bei Abiskto 12. vii. 
(Edwards 1931, p. 33). Auch ans der Birklenregion des Sarek- 
gebirges bekann,t) (2 d 8. vi8i.) (LundstrGm, S. 676) ' l .  In 
N1o r W a y  males have been caught from 30. vi. to 9. vii. 

According to Ad. S. Jensen 1928, p. 73) A. niyripss occurs in enor- 
mous masses on the west-coast of G r e e n l a n d, where the mosquitoes 
are very annoying especially on hot and calm days. The sting is rather 
painful, causing tumidity and insufferable itching. In Kristianshaab 
district the mosquito-plague certainly reaches its climax whereas it is 
considerably diminished a t  Upernivik. The mosquitoes also attack the 
reinder herds which, seeking the snow-fields or depressions below the 
highest peaks, t ry to get rid of their tormentors. The mosquito-larvae 
and pupae are  common in all pools in the summer; the adults occur 
from medio June to August. Also from the east-coast of Greenland, 
especially from Angmagssalik, these insects are reported to be rather 
troublesome. 

Kiseleva (1936) records A. nigri,pes to be the most frequent species 
in the western portion of the T a i m y r P e n i n S u l a ,  where it at- 
tacked man and both living and dead reindeer. Females of this and 
some other species (in order of frequency: A. nearcticus, punctor, corn- 
munis and Th.  alascaensis) caused such annoyance during their 
flight period, which in 1929 lasted from 18t'h July to 2nd August, when 
snow fell, that the inhabitants remained indoors. There was only one 
generation a year. 

From the A m e r i c a n C o n ti n e nt  Dyar (1928, p. 182) records: 
"The larvae occur in early spring pools from melting ice and snow." 
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A edes (Ochlerotatus) nearcticus Dyar. 
A. (0) nearcticzbs Dyar (Rept. Can. Arct. Exp., 3, C. p. 22).  . . . 1919 
A. (0) ~ ~ T V L L Z ~ L S  Edw. (Bull. Ent. Res., 12, (3),  p. 314) . . . . . . 1922 
A. a lp inus  Twinn (nec. Linnaeus) (Can. Ent., 59, p. 48) . . . . . . 1927 

Synonymical remarks. 

As to the nomenclature of this species there has been 
some confusion in the literature. Aedes nearcticus was de- 
scribed by Dyar (1919, p. 32 c) 'on material collected by the 
Canadian Arctic Expedition from Bernhard Harbour, North- 
west Territories. 

In his monograph on the palaearctic mosquitoes Edwards 
(1921, p. 309) placed Aedes nearcticus Dyar as a synonym 
of A. alpinus (Linn.). At the same time he (1. c. p. 314) 
described a new species, Aedes parvulus from Kittila in Fin- 
land, where he remarked: " A .  parvulus has the appearance 
of la ismall, less hirsute race of A. alpinus, and perhaps it 
really is so, but the les~s strongly chitinked hypopygium, the 
absence of a spine on the basal lobes of the side-pieces, the 
slightly shorter male palpi, 'and the less speckled femora 
seem to be sufficient to distinguish it specifica~lly." He also 
depicted the male genitalia (1. c. p. 301, fig. f ) ,  which how- 
ever fitted well with Dyar's descriptifon of nearcticus (1919). 
In the first instance Dyar probably considered A. parvulus 
as a 'distinct species then in his publication "The mosquitoes 
of Canada" (1921b, p. 111) he says, referring to A. nearcticus, 
"The species is closely allied to innuitus Dyar and Knab of 
Greenland and alpinus Linnaeus (= nigripes Zetterstedt) of 
Scandinavia. The three may prove to be tone species, but the 
gmitalia of the European form is undwcribed". Bowever, 
in his next paper Dyar (1922, p. 74) placed A. parvulus M W .  
as synonymouls with Aedes nearcticus. Acco~rding to this, 
Edwardls (1926) stated that he had compared Canadian 
specimens !of nearcticus with parvulus and with the same 
result as mentioned by Dyar. 

Twinn (1927, p. 48, fig. 2) depicted the male terminalia 
of A. nearcticus under the name: Aedes alpinus L. (nearc- 
ticus Dyar) and he remarked: "The adults are identical with 
Dyar's Aedes nearcticus, the type specimens of which are 
in the Canadian National Collections. According !to Edwards, 
A. nearcticus Dyar is synonymous with A. alpinus L. Dyar, 
however, maintains the $authenticity of nearcticus based on 
the following slight differences in the male genitalia; - - 
and on differences of structure in the larvae of alpinus and 
nearcticus." 
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Further Hearle (1927), in a puMi~ation on A. nearcticus, 
placed A. parvulus as   synonymous with this species. In his 
opinion: "there is no character of the hypopygium by which 
this species can be separated from Aedes alpinus." In a 
foot-note C., H. Curran made the following remarks: "On 
pp. 47-49 of this volume C. R. Twinn published an article 
in which he unfortunately indicated that  A. nearcticus Dyar 
is a synonym of A. alpinus L. The synonymy shodd  have 
been given with a query. The holotype of nearcticus is an 
adult male in the Canadian National Gollection and a com- 
parison of the genitalifa of the  two species shows differences 
which may be clonsidered a s  of specific value." 

In a little paper on the mo~squitoes col~lected by the Nor- 
wegian Finmark Expedition I described (Natvig 1928, p. 244 
-29) and depicted the male genitalia of A. nigripes Zett. 
as well as  A. nearcticus Dyar. As to the problem nearcticus- 
parvulus I further remarked: "Die Unterschiede im Bau 
des Hypopyginms bei A. nigripes Zett. und nearcticus Dyar 
habe ich oben gegeben, dazu mu6 ich bemerken, daB as sehr 
wahrscheinlich ist, daS sich unter deh jetzt als Synonymen 
angesehenen Namen nearcticus und parvulus zwei sehr nahe- 
stehenden Arten befinden. Eki mein Exemplar von nearc- 
ticus war die Palpen so l~ang wie der Riksel und Edwards 
giebt fur  parvulus an (1921), daI3 die Palpen kurzer sind. 
Ebenso wird hervorgehoben dss  Fehler des Dornes a m  Basal- 
lappen, der mit vielen langen Haaren bestetzt ist. Die 
amerikanisohen Authoren geben an, daS bei nearcticus der 
Basallappen meist ohne Dam ist. Mein Exemplar hat wie 
die Zeichnung zeigt einen auslgeprBgten Dorn am Basallappen, 
der nur mit 4 langen und einigen kurzen Haaren versehen ist. 
Die Frage nearcticus-parvulus bedarf scheinbar eine nahere 
Priif ung." 

This view was further accentuated by Martini (1931) in 
his monograph on the palaearotic masquitoes, where he de- 
scribed A. nigripes. A. nearcticus and A. parvulus as three 
distinct species. Here he depicts the terminalia of A. par- 
vulus Edw. and in the description he compares this species 
with A. nigripes Zett. Oonciluding he says: "Ich fuhle mich 
ziemlich sicher, daS das finnische Stuck im Hypopygium von 
nearcticus ansreichend verschieden i~st, auch im Bau der 
Taster und des Hypopygiums, um als besonders Art gelten 
zu mussen." 

I have now a t  hand a greater material of A. nigripes as 
well as  A. nearcticus and a closer investigation of these 
specimens has convinced me of the fact that  the male 
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A. parvulus described and depicted by Edwards (1921) and 
Martini (1928) is synonymous with A. nearcticus Dyar. To 
be sure, I have not actually seen the male type specimen, 93b 

but there is no essential character in which A. parvulus 
differs from the figures d nearcticus given by Edwards and 
Martini. The thickness of the spine on the basal lobe is a 
variable character, and I possess Canadian males with palps 
of variable length. 

However, as  to the f e m  a l e of A. nearcticus, the cri- 
terions given for differentiation of this species and A. nigri- 
pes Zett. are rather vague. In the original ldescription of 
nearcticus by Dyar(l919b)nothing is said about this matter. 
Dyar (1923 ~d, p. 8) describes A. alpinus L. as "a rather large 
black mosquito, with long hairy vestiture, especially con- 
spicu~ous on under side of thorax" and A. nearcticus )as "a 
medium-sized black mosquito, much like alpinus, rather smal- 
ller, the legs less white speckled." Matheson (1929, pp. 144 
-147) gives i. a. the folllowing details : A. nearcticus Dyar : 
"Length 4.5 mm; wing 4 mm. - - - Abdomen ; venter 
white scaled, the apices of the segments more or less black 
scaled." As to A. alpinus L. his description i, a. reads: 
"Length 6.5 mm; wing 5 mm. - - - Abdomen ; - - venter 
white scaled." 

I have a t  hand Zetterstedt's type specimens of A. nigripes, 
the female of which is a large well preserved specimen with 
length of wing about 5.5 mm. The abdominal sternites are 
white scaled with narrow bmds of dark scales. As this 
colouring of the abdominal sternites thus may occur in both 
nigripes and nearcticus, I consider the character of no speci- 
fic value. 

In searching for differential criterions I also examined the 
two species as to the scaling of the pleurae, a character used 
with advantage by Peus in (the classification of the com- 
munis-group. As far  as I can see we here have the most 
useful and distinct character for diriferentiation. In A. nigri- 
pes the scale patch on the ventral mesepisternm (~sterno- 
pleuron) reaches the upper fnontal border, whereas in nearc- 
ticus the scale patch on the ventral mesepisternum did not . 
reach the upper frontal border (see Natvig N. E. T. 7(5) 
1946). 

Among other material of A. nearcticus, received from 
prof. Mathason, Ithaca, N. Y., were also two specimens from 
Dyar's original material from the Canadian Arctic Expedi- 

93h see addenda. 
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tion. They were labelled "W. of Konganevik (Camdin Bay), 
Alasca. July 4. 1914 (F. J.)" and both were marked "Para- 
type". These specimens, however, coincide with A. nigripes 
in the size as  well as in the scaling on the mesepisternum. 
That Dyar himself questioned whether this material really 
belonged to the species nearcticus is apparent from the ori- 
ginal text which reads as follows (1919 b, p. 32 c) : "A p p a r - 
e n t l y ' l  C the same species from the following localities : - 
-- Konganevik, Camden Bay - - -." In my opinion 
the label "Paratype", in this case is misleading. 

From the Zoological Museum at Helsingf~rs I received, 
before the war, Edward's original material of A. parvulus 
(female paratypes) . A comparative investigation of these 
specimens with females of nearcticus, proved that parvulus 
coincides with nearcticus in the scaling on mesepisternum. 
Unfortunately the specimens were partly denuded. 

Description. 

F e m a l e. H e a d in front with blackish brown bristles 
forming a conspicuous tuft between the eyes, Vertex ("occi- . 

put"), in the middle with pale golden narrow curved scales, 
on each side with a patch of dark brown scales, above with 
dirty yellow upright forked scales. Temporae with pale 
brown, broad flat scales, more or less blended with dirty 
white ones. In some specimens a patch of dark brown scales 
may be seen just behind the horizontal middle-line of the 
eye. Rows of dark brown bristles are bordering the eyes. 
C l y p e u S blackish brown. P r o b o S c i s dark brown, 
A n t e n n a e. Torus black with dirty-white flat scales. 
F'Jagellum. First segment with some flat white scales a t  the 
ventral side, the rest of flagellum blackish brown, the seg- 
ments clothed with minute white hairs, bigger dark hairs 
a t  the base of the segments. P a l p i (fig. 70 f )  blackish 
brown, well over one fourth the length of the proboscis. 
General appearance somewhat stouter than the palpi of 
nigripes. Segment 3 nearly twice as 'long as i t  is broad, 
about half the length of segment 4. This about three times 
as long as broad. U~ltimate segment circular, about half 
the width of the penultimate. T h o r a X. Anterior pronotal 
lobes black with yellowish white, narrow curved scales and 
pale golden bristles. Posterior pronotum with dirty-yellowish 
narrow, curved scales. Dorsal part of thorax with long, 

93c Emphasized here. 
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blackish brown hairs. Mesonotum clothed with dark bronzy- 
brown, narrow, curved scales; the lateral margins of the an- 
tesoutellar space with somewhat li,ghter scaling. P l e u r a e 
and c o X a e  with patches of broad, flat white scales with 
a more o r  less pronounced yellowish tint. Bristles on pro- 
pleurae pale golden, on fore-coxae dark brown, all long. 
W i n g venation blackislh brown, basal part of costa, raldius 
and analis with white scaling. H a l t e r e  s with luteous 
stem and blackish brown globule, the latter with some grey- 
ish scales. L e g s. Front side of femurae dark brown, more 
or less coilspicuously sprinkled with white scales. These 
predominate in fore and hind femurae. Back side of femurae 
with whitish scaling. Knee spots grey, indistinct. Tibiae 
dark brown, white sprinkled. Tarsal segments dark brown. 
A b d o m e n. Tergites blackish brown with broad, basal, 
segmental white bands. Cerci black. Venter white scaled, 
in some specimens the segments have faint dark apical 
bands. Winig length: about 3.5 mm. 

I have compared females of A. (0) nearcticus from Banff, 
Alberta with Norwegian specimens from Folrstuen, Dovre 
(On 37), but no essential differences can be found. In the 
Canadian specimens tihe lateral upright forked scales are 
darker, the scaling on the lateral margins of the mesonotum 
is more or less white speckled and the white scaling on the 
fore-femurae are  less pronounced as compared wi~th the Nor- 
wegian specimens. However, having only a limited material 
a t  hand, I am, fo r  the present, inclined to  consider these small 
differencels as individual variations only. 

M a l e. H e a id witlh numerous blackish brown bristles 
forming a conspicuous tuf t  between the eyes. Vertex 
("occiput") in front with a few light narrow, curved scales, 
on the sides with broad, flat, white scales. C l y p e u S black. 
P r o b o s c i S blackish brown, labellae black. A n t e n n a e. 
T~o~rus black. In the single Norwegian male specimen a t  hand 
the remainder of the antennae anld the palpi are broken off. 
T h o r a X dorsally with long and dense dark brown hairs 
which apically have bronzy reflections. Integument blackish 
brown. Anterior pronlotal Jlobes with dirty-white, narrow, 
curved scales and black br i~t les .  Posterior pronotum with 
bronzy-brown, narrow, curved scales blended with dirty- 
white ones. Mesonoturn in the middle scantily clothed with 
small bronzy-brown, narrow, curved scales. The lateral 
(margins and the antescutellar space with somewhat bigger. 
dirty-white, narrow, curved scales. S c u t e l l u m blackish 
brown with dirty-white, narrow, curved scales, and long black 
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Fig. 82. Aedes (Ochlcrotatus) nearcticus Dyar. 
a, Terminalia (total view); ,b, basal lobe; c, claspette. 

(After Natvig 1929.) 

bristles. P o S t n o t U m black. P l e U r a e with patches of 
broad, flat, white scales. C o X a e with dirty-white f lat  
scales and long black bristles. W i n g venation dark brown. 
H a l t e  r e s  with dark brown stem and blackish brown 
globule. L e g S. Ground colour dark brown. Femurae and 
tibiae sprinkled with dirty-white scales. Tarsal segments 
dark brown. A b d o m e n. Tergites blackish brown with 
segmental narrow, basal, white bands. Venter whitish. The 
segments with rather long apical and lateral hairs. 

T e r m i n a 'li a (figs. 80, 82). Baeistyle about three times 
as  long as  broad. Apical lobe short, rounded and mostly 
nude. Basal lobe narrow, rather pointed, with a long basal 
spine which is apically somewhat curved. The spine appa- 
rently is ratlier variable. Thus a specimen from Finmark 
(fig. 9) has  a quite stout spine which conspicuously differs 
from the hairs, while, in another specimen from Swedish 
Lappland the spine at the basal lobe is slender and does not 
differ much from the hairs. Dististyle curved, with a thicken- 
ing in the middle an a long claw. Stem of the elaspette 
ourved, apically somewhat tapering. Appendage long and 
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Fig. 83. Larva of A. nearcticus Dyar in 4th instar. Ternlinsl seg- 
ments; pecten teeth (above right) and comb-scales (below right). 

(After Mantini 1931). 

pointed. Wing basally very hroad, apically tapering and 
oonwrging with the spine about 2h from its base. The two 
sclerites of the phallosome form a long, slender cylinder; 
they are fused basally and on the dorsal side. Ventrally the 
cylinder is widely open and apically it is not conspicuously 
incised. I t  is here furnished with minute teeth. Lobes of 
the ninth tergite with 6-7 spines. Proctiger with hook- 
formed paraprocts. 

L a r v a (fig. 83). As no Bennoscandian (larvae of this 
species are a t  hand, I here quote the original description by 
Dyar (1919, p. 32 c) : 

"Head rounded, wider than long; antennae small, uniform, with 
sparse spicules, the tuft situated near the middle, composed of three 
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short hairs. Head hairs single, a t  least the lower palr are so, the 
upper pair are broken in all the specimens; ante-antenna1 tuft in fours. 
Body with the skin glabrous; tracheae thick and uniform, narrowing 
only in the end of the airtube, where there is a short closing apparatus. 
Air-tube short, about two and a half times as  long as  the basal width, 
taperlng outwardly; pecten of 11 to 16 teeth, usually about 14, the 
single tooth finely pointed and with a rounded branch, followed closely 
by a three- to four-haired tuft. Lateral comb of the eighth segment 
of ten to fourteen scales in a patch, the single scale elongate conical 
from an oval base, width long central thorn and few small lateral 
spinules. Anal segment with a dorsal plate reaching to about the 
middle of the side, its edge even but bulging a llttle posteriorly; barred 
area preceded by one or two hair tufts, the area situated posteiiorly; 
dorsal h a i ~ s  a long hair and .three-haired tuft on each side." 

I have a t  hand a slide preparation of a single exuvium from Banff, 
Alberta, 1. vii.. 1924, determined by Hearle (No. E--26). In this 
specimen the antenna1 tuft has 4 hairs, the outer frontal hairs 3; the 
mld frontal hairs and the inner frontal hairs a re  simple. The comb 
consists of 12 scales, the pecten of 5 small and 9 larger teeth. The 
siphonal tuft consists of 7 hairs. The apical, dorsal, hair is short and 
stout. Anal gills very long. Otherwise the specimen agrees well with 
the description above. As to the anal gllls Martini (1931, p. 311) says: 
"Kiemen ungefahr von 1%' facher Sattenlange" whereas Matheson 
11929, p. 145) remarks: "Anal gllls very long and stout, a t  least four 
times as  long as  anal segment.." Obviously the character is variable 
also in this species. 

Geographical distribution. 

S W e d e n : Swedish Lappland! d (Poppius) ( ? Sarek, vii. 
1907) T.Lpm: Abisko, LP: 6.-8. vi. 1938 (Thienemann). 

N o r W a y : 0 n : 37'. Dovre: Fokstuen, P :  25. v. 1937 ( d?) 
(LRN) ; S T i : 32. dlen Riasten, : 6. vii. 1925 (LRN) ; 
37'. Tydal: Skarpdalen, 9: 15. viii. 1925 (LRN) ; T R  y : 
14. Tromscaysund: Fagernes, Ramfjord, 9: 29. vi. 1921 
(S-R) ; F i : 9. Alta: Njalganasj, 9: 1. vii. 1924 (S-R) : 
Jotkajavrre, : 1. vii. 1924, ?: 1. vii. 1924 (S-R). 

F i n l a n  d : A b ( V ) :  Karislojo! ?. (J. Sahlberg) ; Lkem. 
(KemL):  Kittila! 9 (N. Sahlb.) ; Ok(Kn)  : Suomussalmi! 
9 (Hellbn) ; Lps(Ps1) : Petsamo. Nautsi ! 9 : 25. vi. 1928 
(Kanervo) . 

U S S R : Lp(Po1) : Lapponia ponojensis : Ponoj ! ? (R. Frey) . 

Distribution outside Fennoscandia. 
The single Palearctic record of A. nearcticris outside Fennoscandia 

is from the Asiatic part of U S S R, from the Taimyr Peninsula (Kise- 
leva 1936), but probably a revision of the older material would bring 
out also other Siberian localities. The records from the A m e r i c a n 
C o n t i n e n t are: A l a s k a : Konganevik, Cramden Bay, July 4, 
1914 (F. Johansen) (Dyar 1923 d, p. 84) ; C a n  a d a : Northwest Terri- 
tories: Bernhard Harbour, July 9, 1916 (F. Johansen); Dolphin and 
Union Strait, July 14, 1916 (F .  Johansen); Young Point, July 18, 1916 
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(F. Johansen); Vape Bathurst, July 26, 1916 (F. Johansen); Youkon 
Territory: Herschel Island, July 26, 1916 (F. Johansen) (Dyar 1921 b, 
p. 111). From the districts farther eastwards in the Northwest Terri- 
tories Kai Henriksen (1937, p. 24) records females from Danish Island 
23. vii.-l. viii. 1922, Baker Lake 22. vii. 1922, Eskimo Point 30. vi. 
1922 and Churchill 20. vii. 193. U S A : Rocky-Mountains to Banff, 
Alberta, and the Glacier National Park,  Montana. (Dyar 1928, p. 197). 

In a little paper on the mosquitoes from the 2nd "Fram"-expedition 
(1898-1902) I described (Natvig 1930, pp. 358-59) two specimens 
from Ellesmere Land a s  A&des n. sp.? Comparing them with A. laxa- 
rensis Dyar I pointed out that  they differed from this species especially 
by the clothing of lon,ger and somewhat darker hairs. I have now 
compered them with the Greenland mosquito~es and find that  both 
specimens are A. nearcticlcs Dyar. These specimens, fro~m Winter- 
Harbour, 27. vii. 1899 and Cap Rutherford, 26. vii. 1899, both places 
mat about 780 50' degree of latitude, represent most probably the nor- 
thernmost finds of A. nearcticus, if not even the northernmost finds of 
any mosquito hitherto known. 

Biology. 

The only N o r W e g i a n dates are  from Fokstuen (On 37) 
where pupae of this species were found ultimo May in a. 
shallow pool (pl. 111) with grassy bottom. The pool was 
situated in the  FTokstu-swamp, near the  brooklet Foksba. 
Many mosquito-pupae were found here associated with larvae 
of A. communis and A. punctor. The hydrogen-ion-concen- 
traiion was pH: 5.9. 

A single N o r W e g i a n male, caught in freeland, is from 
Jotkajavrre (Fi  9) 1. vii.; females have been found, in N o r - 
W a y from 29. vi. to 15. viii., in F i n l a n d a t  Petsaino 
(Lps) 25. vi. 

From U S S R Kiseleva (1936) records that, in the western part of 
the Taimyr Peninsula, this species was second to A. nigripes only in 
frequency, and in the flight period the females were very annoying. 

From arotic A m e r i c a Dyar (1928, p. 197) records: "The present 
species breeds with communis and pz~llatus, but a t  higher elevations 
the admixture of these species in the pools is less. N e a r c t i c U S 

adults occur in the higher plasses in large numbers in midsummer. The 
distribution is not downwards." 

Aedes (Ochlerofafus) communis (Deg.). 
C. communis Deg. (Memo'ires, 6, p. 316) . . . . . . . . . . . . . . . .  1776 

? C. fasciatus Meig. (Klass., 1, p. 4) . . . . . . . . . . . . . . . . . . . . . .  1804 
C. nemorosus Meig. (Syst. Beschr., 1, p. 4) . . . . . . . . . . . . . .  1818 

? C. sylvaticus Mei'g. (Syst. Beschr., 1, p. 6)  . . . . . . . . . . . . . .  1818 
C. obsczr~us Meig. (Abb. Zweifl. Ins. P!. 2, fig. 2) . . . . . . . .  1830 
C. lazwensis Felt a. Young. (Science, n.s., 30, p. 312) . . . .  1904 
C. borealis Ludl. (Can. Ent., 45, p. 178) . . . . . . . . . . . . . . . . . .  1911 
C. nemorosa diplolineata Schneid. (Verh. Nat. Ver. Bonn, 

70, p. 37) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1913 
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. . . . . . . . . . . .  A. tahoansis Dyar (Ins. Insec. Mens., 4, p. 82) 1916 
A. altiusculus Dyar (In's. Insc. Mens., 5, p. 100) . . . . . . . . . .  1917 
A. mazamae Dyar (Ins. lnsc Mens., 8, p. 166) . . . . . . . . . . . .  1920 

. A. (0) palmeni Edw. (Ent. Tidskr., 42, p. 52) . . . . . . . . . . . .  1921 
? A. prolixus Dyar (Ins. Insc Mens., 10, p. 2) . . . . . . . . . . . . . .  1922 
? A. peary Dyar a. Shannon (J. Wash. Acad. Sci., 15, p. 78) 1925 

Synonymical remarks. 

Edwards (1921, p. 315) has examined several of the above 
named type specimens and he has published his remarks, 
which I find important to quote in part here. "This is one 
of a group of species which can only be satisfactorily di- 
stinguished by the structure of the male hypopygium. - - 
A. cornnzunis is - - - no doubt the species which has most 
frequently been identified as Meigens C. nernorosus This, 
together w'ith the fact that a male (of the species is included 
in Meigen's series of C. nernorosus in the Paris Museum, will 
definitely settle this name; although Meigen's description 
(Brownish-yellow thorax etc.) does not agree. Degeer's 
descriptilon of the adult and larva of C. cornrnunis, however, 
is quite sufficiently detailed for iden~tification, and I have 
therefore adopted thmis name for the species. - - - I have 
examined the type of Meigen's Aedes obscurus, - - - 
The hypopygium is apparently identical with that of A. corn- 
rnunis, and the short palpi (if they were not merely broken) 
were therefore probaMy an individual abnormity similar to 
those which I have recorded as  occurring in A. punctor. - - 
Meigen's C. sylvaticus (fasciatus, 1804) is impossible to 
determine from the description, and I see no particular justi- 
ficaitim for Martini's suggestion that it is Culex apicalis; 
since the type does nlot exist i t  will be as we111 to accept 
Meigen's statement (Syst. Beschreib., 6, p. 241) that  i t  is 
only his C. nernorosus. 

The American forms A. laxarensis and A. tahoensis, and 
probably also A. pionips, differ in such minute details that 
they can hardly be ranked as more than varieties of A. corn- 
rnunis, but it is interesting to note that the hypopygium 'of 
the Alaskan tahoensis is the more nearly identical with Euro- 
pean cornrnunis in regand to the exact positilon of the spines 
on the basal lobe of the ~ilde-piece, the on~ly point in which 
Dyar has indicated distinotion~s between the American forms. 
I had intended to describe a new species, A. palrneni, on 
account of some differences which I thought I perceived in 
the male hypopygium in two specimens from Finland. On 
a re-examination I failed to verify these differences, but 
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meanwhile, unfontunately, I had published the name palmeni 
in my key to the Swedish species." In his last review of the 
Culicidae Edwards (1932, p. 145) considers A. pionips as a 
different species and the synonymy above is quoted in coin- 
cildence with this paper. 

Description. 

F e m a l e. H e a d with golden bristles forming a little 
tuft between the eyes which are bordered by dark brown 
bristles. Vertex ("occiput") with golden, narrow curved 
scales, numerous yellow upright forked scales above and 
on the nape. Temporae with white, broad flat  scales of a 
yellowish tint. C l y p e u S dark brown. P r o b o S c i S 
blackish brown, in some specimens basally with some lighter 
scales a t  the under silde. Labellae black. A n  t e n n a e. 
Tori yellow or brown, with some dirty-white scales. Flagel- 
lum: first segment brown, the others blackish brown, clothed 
with minute white hairs and bigger black hairs a t  the base 
of segments. Palpi (fig. 70 h )  dark brown, more or less 
sprinkled with whitish scales, and long and slender, about 
one fifth the length of the proboscis. Segment 3 hardly one 
half the length of segment 4, nearly three times as  long a s  
broad. Ultimate segment rounded, nearly half the width of 
the penultimate. T h o r a X. Anterior pronotal lobes with 
white or yellowish, narrow curved scales and darker bristles 
with golden reflections. Posterior pronotum with dirty- 
yellow or more or less whitish narrow curved scales; bristles 
mostly dark with golden reflections. Mesonotun clothed 
with dirty-golden, narrow, curved scales. A bronzy brown 
stripe on either side of the median line and a shorter similar 
stripe on each side of the antescutellar space, which is 
clothed with pale yellow or whitish, narrow, curved scales. 
Bristles on the sides of the mesonotum and above the wing 
root brown with golden reflections. S c u t e l l U m with 
dirty-yellow, narrow, curved scales and golden bristles. 
P o s  t n o t u m  blackish brown, P r o p l e u r a e  with dirty- 
golden, narrow, curved scales, more or less blended with 
whitish ones in the lower and caudal part. P l e u r a e and 
c o X a e with patches of broad, flat white or yellowish scales 
and pale  olden bristles. W i n g venation dark brown with 
dirty-whiLe patches a t  the base d costa, subcosta and radius. 
In some specimens single whitish scales may be found also 
a t  the base of the other veins. H a l t e r e  s with luteous 
stern and darker globule, the latter more o r  less clothed with 

21 - Norsk Entomol. Tidsskr. Suppl. I 
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greyish scales. L e g S. Front side of femurae dark brown, 
more or less sprinkled with dirty-white scales, in particular 
in the basal half of femur. In the hind femurae the light 
scales predominate. The apical end of femur mostly dark. 
Back side of femurae yellowish white. Knee spots con- 
spicuous, dility-white. Tibiae dark brown, sprinkled with 
dirty-white scales. Tarsi with dark brown scales; on the 
under side of first  segment more or less blended with whitish 
ones. A b d o m e n blackish brown; each segment with basal 
dirty-white banlds, mostly not, or indistinctly constricted in 
the middle. Venter greyish white. Cerci long: black. Length 
of body 6 mm. (W-L) Wing length: about 4.5 mm. 

A. communis varies considerably. In some specimens the 
dark brown areas on mesonotum are very extended, only 
leaving lines )of golden scales between and along the outer 
sides of the typical dark longitudinal stripes. Golden scales 
are also bolrdering the short dark stripes a t  the antescutellar 
space and are found on the sides of the mesonotum. The 
dark lines may be more or less Murred and the ground scal- 
ing may be greyish. According to Martini (1931, p. 305) 
this is the matter in specimens, stored fur a long time in the 
collections. 

h1 a l e. H e a d : antennae almost 2h the length of the 
proboscis. Torus blackish brown, flagellurn brown and 
whitish grey ringed, the ultimate and penultimate segmentis 
blackish brown with minute whitish hairs. Hairwhorls grey- 
ish brown with more or less conspicuous foxcoloul.ed refiec- 
tions. Length of p a l p i (fig. 78) exceeding the proboscis 
by about one third of the ul'timate segment. In other respects 
the palpi are very like those of 0. punctor Kirby. T h o r a X: 
Mesonotum with two long median stripes and laterally two 
shorter ones in cupreous brown, the sides of the mesonotum 
clothed with greyish yellow scales. Bristles dirty goliden. 
A b d o m e n. Scales a t  dorsum blackish brown, segments 
with basal white bands. Segment eight whitish scaled. Gono- 
style dark. Venter clothed with whitish scales. Apically 
the segments may have a dark spot. Wing length: 5 mm. 

T e r m i n a l i a (figs. 84, 85). Basistyle about four times 
as long as  broad. Apical lobe prominent, apically rounded . I  
and witch a few inwardly directed hairs. Basal lobe of median \ 

size with a stout, apically curved spine and with some hairs. 
The inner border of the lbasal lobe with a row of upright, 
curved, claw-like spines which are very characteristic for 
this species. Stem of the claspette slender, somewhat curved 
and faintly tapering. Appendage with a double very low 

'i 
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Fig. 84. Aedes (Ochlerotatus) con~munis Deg. 
a, Terminalia (total view); b, basal lobe; c, claspette; d, lobes of the 9th 

tergite. (After Natvig 1929.) 

wing. Dististyle curved, apically pointed, with a molclerately 
long claw. The form of the lobes of the nfinth tecgite as  
well a s  the number of spines are very variable. The lobe 
may either be narrow, projecting from the caudal border of 
the segmenk, or i t  may be broad and attached to the caudal 
border. In some specimens divilded lobes my also occur. 
Concerning the spines two types may be distinguished. In 
most specimens the spines are anranged a t  the border of 
the lobes, either just distally or both a t  the distal and 
proximal border. Some specimens have the spines spread 
ovsr the entire lobe, on the border as  well a s  on the dorsal 
and ventral side, like a pin-cushion. Other differences are 
not to be seen in these types of terminalia. The number of 
spines a t  the lobes of the ninth tergiites varies between 2 
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Fig. 85. Sclerotised parts  of phallosome. 
a, A. (0) co??~munis; b, A. ( O )  punctor. (Aut. del.) 

and 13. The mean value of 269 specimens (counted for both 
lobes) : 6.8 The number of spines on both lobes are not 
always congruent; a difference of 0-6 may occur (mean 
value: 1.2). Concerning the correlation of the number of 
spines on the two lobes see table 25. A comparison of mate- 
rial from diifferent localities demonstrates that  these vari- 
ations are not geographically detemined, for even within a 
single population (52!53) extreme variants may be found 
(see table 26). The two sclerites iof the phallosome form a 
cylinder which is dorsally fused and open a t  the ventral slde 
with exception of a narrow basal ring. Apically t l ~ e  cylinder 
is furnished with minute teeth. Proctiger with strongly 
sclerotized paraprocts. 

L a r v a (fig. 86). Head rounded, broader than long. 
, Antennae rather short, spinose, slightly curved and faintly 

tapering from the insertiion point of tuft  towards apex of 
antennal shaft. Tuft with about 6 hairs, inserted a t  about 
75 the length from the base of the antennal shaft, and of 
about half the length of the shaft. Inner mouth-brushes 
wit~h conspicuous combs. Inner frontal hairs behind the mid- 
frontal hairs. Frontal hair-formula about l/,. Dorsal pro- 
thoracic hair-formula about 2, 1 ,  2 ;  1 ;  3 ;  1 ; 3 ; 1. Hairs Nos. 
1, 2, 4 and 8 faint, the remain~der stout hairs. Lateral comb 
of the abdominal seigment with about 60 scales arranged 
in a triangular patch. Each scale blunt with an apical row 
o!€ small teeth. Siphonal index about 2.3. Siphon faintly 
tapering towards apex. Pecten reiaching well one third the 
length from the base of the siphon, with about 20 teeth. The 
teeth with some basal denticles. Siphonal tuf t  with about 
7 hairs, inserted beyond the pecten and beneath the middle 
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T a b l e  25.  
Correlation of the number of spines on the lobes of the ninth 

tergite in A. (0)  communis (Deg.) 
L e f t  l o b e  

T a b l e  26. 
Correlation of the number of spines on the lobes of the 

ninth tergite in a single population (52135) 
of A. (0.) communis (Deg.). 

L e f t  l o b e  
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I Larva1 chaetotaxis af A. (0.) communis Deg. 

Comparing the Norwegian material with the descriptions 
of larvae from Denmark, Germany and U. S. A., some differ- 
ences [in tl-ie chaetotaxy are noticeable. According to Mathe. 
son (1929, p. 118) the siphonal index in American specimens 
are slightly more than 2, whereas the index varies from 2-3 
in European material. Further the aumber of comb-scales is 
noticeably high iin Norwegian Larvae. 

l Number of branches in 

! Frontal hairs - ( Siphonal 

out. mid. I inner 1 tuft 

Geographical distribution. 

D e n m a r k : 1. Jylland: Gjesso Savverk, Silkeborg ! d : 
19. v. 1935 (P. Nielsen) ; 2. Sjcelland: Gripsskov (W-L) ; 
environs of Hillemd (W-L). 

S W e d e n : "Sk.-Lpl." (Wahlgr., 1922, p. 260) ; DZr.: Falun. 
Kv. 46! d : 23. vi. 1935 (Tjed.) ; Falun. Norslund! 6 : 
11. vi. 1931, Q: 5. vi.-26. vii (Tjed.) ; Ludvika. Norsvik! 
9: 18. vi. 1924 (Pd.; Luldvika. Brunnsvik! 9: 26. vi 1926 
(KHF) ; Lima! Q: 25. v. 1926 (Tjed.) ; Sundborn. Karls- 
byn ! c ~ .  : 15. vii. 1941 (B. T j d . )  ; Floda. Sundviken ; 9 : 
1. vi. 1934 (Tjed.) ; Sarna. Fulufjall! 9: 6. viii. 1924 
(KHF) ; Jmt.: Snasahogarna! 9: 31. vii. 1932 (0. 
Ringd.) ; V b .  : Degersfors. Kulbackslid! 9 : 16. viii. 1940 
(J. Forslund) ; Lu. Lpm.: Sarek, "Sarkokhutte, 6. vii., 
Parte, 10. vii., Rapaldalen beim Pelatjakko 14. viii." 
(Lundstr. 1917, p. 676) ; T. Lpm. : Abisko ! 6 : 12.-18. 
vii. 1939 (Krogerus ! ) ; 9 : 20. vi.-20. vii. (Krogerus! 
Ringdahl!) ; cT. Q : 1. vii 1937, Lp : 30. vi.-& vi 1938, d Q : 
4. vi 1938 (Thienmann 1938, pp. 309-10) ; Nuolja! 9: 
12. vii. 1918 (Ringd.); Tjuonjatjakko! 9: 17. vii. 1918 
(Ringd.) . 

N o r W a y : O: 1. Hvabr: Kirkeoya, a t  Arekilen, L: 27. vi. 
1928 ( 6 9 )  (LRN) ; Skj~rha lden;  L: 27. v. 1928 ( cT. ) , L: 
13. iv. 1938 ( d'q) (LRN) ; Prestesand, L: 13. iv. 1938 (9) 
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uy) SE~T '!A -SZ :6 'ua1zpmC? f (.Cys -0) (alqals-~o3 u!) 
SE61 '!A '6T 16 'ual!auX f 'O) PE6T '!!!A '9 :6 'Lqqs0 
f (NH?) 9E6T 'A 'TE :? '('CYS 'O) (Uzm uo) PE6T '!A 'ZT :6 
'las0~0~3 f ('C~S 'O) (~I~EJs-M03 u!) '!a '()T 'U~SF 
-u.IaC?%UX?? f ('CYS 'O) (UZW UO) '!A 'ZZ '~T3lsng 
f (fys 'O) (a~ll-e:, uo) PE~T '!!A -Z :6 'la%aaqp1onsa~ f (fys 
'O) PE6T '!!A 'Z : 6 'Lqq~a~ 'UIJZ~~O EJqaSSgIE?,I, f ('CYS 
'O) PE6T '!A '82 :6 'las~aqs~o~ f (NH?) (6) 9E6T 'A 'TE 
: 7 'las0~0~3 ! ('yg '6) (aSJOy UO) 6E6T '!!A 'Z : 6 'dqlsa~ 
f ('CYS '0) (aWP3 uo) 9E6T '!A '9T :6 6E110~9JE~ f ('CYS 
'O) (aIllE3 UO) SE6T '!A 'OZ :6 'LqlsaA 'la~=hsuayyaH 
f (NH?) GE6T '!!!A '9T :6 'myyaqu~a!l%ue? laIYooJq ayl 
JEau f (NH7I) (6 P ) 9E6T 'A 'TE : ? 'V%L~PUI f (NH?) 
(6 P ) PE6T 'A 'LZ : '~p%Lqpu~-puns%aaqL~ L-e~y%ty 

1 78 f (NH?) (6 P ) PE6T 'A 'LZ : ? 'puns%~aqL~ f (NH?) 
(6 P ) 9E6T 'A '0s :q 'pans%aaqL~-umxa~~~ L-e~iy%!y 3-e 
-.2!."fiJ~ '08 :U3H f (NHy) ( P ) 6Z6T '!A 'E '!IuE.I~ :JayU 
-SUa22R 'OI f (ayqa!S) ,,v!uE!lS!JX,, 6 :02SO '$1 f (NH?) 

) OE6T 'A '9T :? 'mq~u1~ f (NH?) (&P ) LE6T 'A '6 
'~~UURAS~%OS $E f (Nxq) (6) E(Z6T 'A '82 : 7 '60pS6g 

:JW8 'GT f (NH?) 8265: 'A! '6Z : ? 'U~~JZ~S f (NH?) 
(&P) LE61 'A 'Z :? '0qaUJod :wnJa&! '81 :Xv f (NH?) 
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24. Opdal: Kongsvold, d : 1. viii. 1873 (Siebke) ; 41. 
Trondheim; Bymarka, L :  4. vii. 1939 (R. Brekke) ; NTi  : 
35. Ogndal: Heimen, Indherad, 9: 5. vii. 1930 (LRN) ; 
T R y : 14. Tromsoysund: Prestvatn, 9: 26. vii. 1924 
(S-R) ; T R i : 25. Bardu: Altavatn (Poppius) ; 26. Mal- 
angen : Skjavikar! d : 26. vii. 1943 (S-R) ; 27. Mklselv: 
Rundhaug, L :  18. vi. 1938 (J. Xmo) ; Maukstua, L : 2. vii. 
1938 (J. Smo) ; 28. 0verbygd: Frihetsli, 9: 12. vii. 1922 
(S-R);  Ravatn, 9: 2. viii. 1942 (S-R) ; 29. Babfjord: 
Sagelvatn, 9: 29. vi. 1922 (S-R) ; F'jellfr0skvatn1 9: 22. 
vii. 1926 (S-R) ; Lille Run~dvatn, 9: 19. vii. 1943 (S-R) ; 
31. Storfjord: Signaldalen, 9: 21. vii. 1921 (S-R) ; E" i : 
9. Alta: Bossekop, 9: 29. vi.-22. vii. 1924 (S-R) ; Jotka- 
javrre. d : 4.-6. vii 1924, 9: 30. vi.-16. viii. 1924 (S-R) ; 
Romsdal, d?: 30. vi. 1924, (S-R) ; 11. Karasjok, 9: 9. viii. 
9. viii. 1924 (S-R);  Bojobzske, 9: 16. vii. 1924 (S-R) ; 
E" n : 12. Kistrand: Vuorjegaissa, 9: 29. vii. 1924 (S-R). 

E" i n l a n d :  A l ( A )  ?Hammarlund (F'rey) ; Saltvik, F'iinnstr.! 
9 (Frey) ; A b ( V ) :  Abo! 9 (E. J. Bonsd.) ; Kuusto (Lund- 
str.) ; Kfarislojo! d (Krogerus) ; N ( U ) :  Tvarminine Zool. 
Stat! d : 19. v.-5. vi. 1935,q: 22. v.-9. vi. 1940 (Stora) ; 
Kyrkslatt (F'rey) ; Helsingfors! d : 13. vi. 1940 (Tien- 
SUU) ; Zk(Kk):  Terijoki! 9 (Hellén) ; Metsapirti! d (Kro- 
gerus) : Ta(EW)  : Hattiula (Wegelius) ; K l ( L K )  : Kex- 
holm (Hellén) ; Sb.PS): ?Kuopio (F'rey) ; Om(KP):  Ny- 
karleby! d : 25. vi.-13. vi. (Stora) ; Pedersore! d : 
16.-27. vi. 1933 (Stora), 9: 15. vi. 1933 (Stora) ; Ok 
( K n ) :  ?S~uom~ussalmi (Hellén) ; ?Saraisniemi (Wuoren- 
taus) ; Le(EnL) :  Kilpisjarvi ! 9 (Hellén) ; Li(ZnL) : 
Ivalo ! 9 : 16.-19. vi. 1928 (Kanervo) ; Utsjoki ! 9 (Hel- 
lén) ; ?Enare (Maklin) ; Lps(PsL):  Petsamo, Hanki. 
lampi. 9: 23. vii. 1928 (Kanervo) ; Nautsi! 9: 26. vi. 1928 
(Kanervo) ; Kiddjaure! 9: 28. vii. 1929 (Storh) ; Trifona. 
d : 7. vii. 1929, 9: 17. vii. 1929 (Stora) ; Petsamo! 9: 23. 
vi.-18. vii. 1929 (Stora) ; Waido-guba! 9: 13. vii. 1927 
(Levander) . 

U S S R : Kola Peninsula: Kibiny (Chibina) : F'ridolin, 
(Stackelberg, 1937, p. 174) ; Seitjaur (Palmén) ; Solovez 
Islands (Birulja) (Stackelberg 1937, p. 174). 

Distribution outside Denmark and Fennoscandia. 
As to the distribution of ( A . ( O )  comnzunis Edwards (1921, p. 316) 

remarks: "Europe, except west and south, and probably across Siberia 
to Alaska and Canada." 

In E n g l a n d the species has been found on one occasion only, 
near Strelley in the county of Notts (Marshall 1938, p. 169). In B e l  - 
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g i u m it is recorded from: "Diepenbeek (Camp.) ; Hockai (Subalp.) 
5-7." (Goetghebuer, 1925, p. 216). From France Séguy (1923, p. 144) 
records the following finds: "Environs de Paris: Foret de Saint-Germain 
(P. Lesne), Meudon (Séguy), Bois-Colombes (Le Cerf), Foret de Marly, 
Nemours (Surcouf), Samois-sur-Seine (Séguy).". Further Eckstein 
(1918, p. 68) records it from Strassbourg. In G e r m a n y A. communis 
has been reoorded from: Harnburg, Rostocker Heide, Dandg, Lubeck, 
Schwerin R. M. (Martini 1920, p. 107); further from Darss (Vonpom- 
mern), Berlin, Finkenkrug, Brieselang, Gross Raum (Ostpr.) (Peus, 
1929b, p. 9) ,  Stuttgart (Vogel, 1929, p. 269) and from the environs of 
Bonn (Schneider, 1914, p. 38). From S W i t z e r l a n d the species 

i 
is recorded from: Bern (Bangerter 1926); Kanton Waadt, Kanton 
Freiburg, Kanton Wallis, Kanton Bern, environs of Lausanne 
(Galli-Vall. 1917). Ficalbi (1896, p. 275) records it from I t a l  y. 
Further eastwards it is recorded from E s t l a n d from: "Dago (Im 
Zimmer), 22. viii. PIiskulla-Moor bei Nomme, 28. viii., Joopre-Hoohmoor 
bei Pernau, 4. i x ,  Uchten bei Wesenberg, 13. ix., Varudi-Hochmoor bei 
Port Kunda, 14. ix.", (Da,mpf, 1924, p. 6 ) ,  from L e t t l a n d : "Erlen- 
brucher bei Anting am Kanger-See, 8: 16.-17. vi. 1934, Betula nana- 
Hochmoor am "Gr. Kanger", $: 10. vi. 1934, Libau, ?: 8. v. 1899 (Peus, 
1934, p. 78), fiiom L i t h u a n i a : Bialowies, v.-viii. (Sack, 1925, 
p. 263) and from P o l a n d (Tarwid 1938 a-b). Edwards (1921, p. 316) 
records males from the following places in A u s t r i a : Admont, Steier- 
mark (Strobl) ; Richenau and Linz (Mik) ; Dornbach (Handlirsch). 
Further Séguy (1923, p. 144) reconds tae species from P io l a n d, Martini 
(1938, p. 22) from R o u m a n i a (Mihalyi 1941) : H u n g a r y: Balaton, 
Martini (1931, p. 308) from J u g o s l a v  la  : Dobropolje and Séguy 
(1923 p. 44) from S y r i a : Beirut (Gadeau de Kerville). According to 
Stackelberg (1937, p. 174) the speoies is recorded from U S S R from 
the following places: "Leningrad distr. (Montsch., Stackelberg! ) , Voro- 
nesch distr. (environs of Voronesch: Schtschelk. A. nemorosus Meig.) , 
Ukraine (Polesje: Rybinsk, environs of Kiev: Rybinskiji and Dnepro- 
stroi distr. : Dolbeschkin! ) , Lover Volga diistr. (Martini) , eouthern coast 
of Cnimea (Velitschkevitsch!), Sveridlov distr. (environs of Sverdlovsk: 
mlosov, Mitmfanova!), Penm distr.: (Mitnof. !), Siberia (Eniseijsk: 
t. Edwards) , Ussurijskij Kraj (Tigsovaja, Sutschan river: Stackelb. !) ".'l 
From W e s t -S  i b e r i a i t  is recordad from Tomsk distr.: nomsk, 9: 3.- 
23. vii, Ssokolowsky, 9: 1. viii, Nowo-Alebssandrowskoje, 9: 27. vii., 
Tschulym, 9: 29. vi.-28. vii.; Rayon Narym: "Wosnessensky, 9: 11. viii. 
(Wnukowsky, 1928, p. 164), further it is recorded from the places Ust- 
Jansk and Kasaitschje on the river Jana (Lundstrom 1915) and f m m  
the Taimyr Peninsula (Kiseleva 1936). Previously (Natvig 1933, pp.7 
-8) some females of this species have been recorded (in the Report 
of the Norwegian North Polar Expedition with the "Maud") from 
"Maud"-Harbour, Cap Tsjeljuskin, July-Aug. 1919. It also occuns in 
Kamtschatka. From this locality Edwards (1928 a,  p. 2) records A. 
punctor Kirby from Tchapina and remarks: "Some of the females may 
perhaps belong to A. commtcmis Deg." By the courtesy of Dr. Malaise 
I have received for inspection the pinned specimens, deposited in Natur- 
historiska Riksmuseum, Stockholm, and I consider a t  least two females 
as true communis, the white scaling a t  the base of costa and subcosta 
being conspicuous. 

In the A m e r i C a n C o n t i n e n t A. communis has a widespread 
distribution. According to Dyar (1923 d, p. 65) the species (A. lazaremszs 

34 Translated from the Russian text. 
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Felt  a .  Young) has  been recorded in A l a s k a from: Eag'le; Healy, 
June  27, 1921; Camp 334, Alaska Engineering Comm., June  21, 1921; 
Camp 327, A. E. C., June 12, 1921; Pitchfork Falls, July, 1919, Skagway, 
Ju ly  8, 1919; in C a n a d  a (Dyar  1921 b, p. 99: A. lazarensis) f rom 
Ontario Ottawa; Height of Land, June 21, 1918; Osnaburg, June 21, 
1918; F o r t  Hope, June 27, 1918; White River, June 25, 1907; Nipigon, 
June 26, 1918; Dryden, July 1, 1918; Kenora, July 2, 1918; Alberta: 
Red Deer, July 30, 1918; Lochearn, Aug. 5, 1918; Iiamoral, Aug. 6, 
1918; Banff, July 8, 1918; Lagan, July 11, 1918; British Col?~nzbia: 

; Glacier, July 28, 1916; Kalso, June  11, 1903; Prince George, May 9, 
1919; Terrace, Aug. 12, 1919; Salvus, May 27, 1919; Kwinitsa, May 24, 
1919; U. S. A. (Dyar 1923 d, pp. 65-8: A. lazarensis, a l t i?~sc?~lus,  maza- 
mae, tahoensis): Montana: Beliton, June 23, 1921; Glacier Park ,  July 3, 
1921; New Hampshire: Mount Washington; White Mountains; Dublin, 
May; New York: Elisabethtown, June  11, 1904; Plattwburg, April 20, 
1905; Washington: mount Rainier, Aug. 4, 1906, Indian Henry's Long 
mire Springs, June 25, 1917; Oregon: Crater Lake, July 30, 1920, 
Prospect, May 24, 1921; Engineers Camp, above Whiskey Creek, May 
24, 1921; California: Yosemite Valley, Mariposa County, May, 1907; 
Fallen Leaf Iiake, E1 Dorado County, June 24, 1916; Lake Tahoe, Placer 
County, June 22, 1920; Summit, Placer County, June 15, 1920; Gold 
Lake, Sierra County, June 26, 1920; Bear Lake, Plumas County, June 
24, 1920. Recent records are: Maine (Bean 1946) Massachusetts (Sul- 
loch 1939), Miohigan (Invin 1941); Utah (Don M. Rees 1942). 

Biology. 

A. communk Deg. is, second to A. punctor Kirby, the most 
ccrmmon mosquito in Fennoscandia. It has been found from 
the southernmost parts of the Scandinavian Peninsub (Skane 
in S w e d e in an~d Kristiansand in N o r W a y)  up to about 
the 70th degree of latitude in the north. Hitherto the species 
has aot been recorded from the western part of southern 
Norway, but in Sweden it occurs eastwards to the Baltic 
Sea. In F i n l a n d it has been founid from Helsingfors in 
the south up to Petsamo in the north. A. communis is by 
preference a woodland mosquito, but it has been found also 
in other localities, from pools a t  the seashore and up to the 
mountainous regions (i. a. a t  Fokstua (On 37) a t  990 m 
above sea level) . In southern N o r W a y no males have been 
found in freeland, but male specimens have been ibred 
from the second part of May to ultimo July. In the northern- 
most county Finmark) males have b e n  caught from 4. vii. 
to 26. vii, and femades from 29. vi. to 2. viii. The finds a t  
hand indicate that in mountainous regions and northern 
localities the imagines appear from one to two months later 
than in southern localities. In S W e d e n males have been 
found from 25. v. to 18. vii., females from l. vi. to 16. viii, 
and in F i n l a n d males have been caught from 19. v. to 
7. vii., and females from 22. v. to 23. vii. Fu11 grown larvae 
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have been found, in southern Norway, from 13. iv., and in 
northern Norway (Mklselv) from 18. vi. to 2. vii. Most 
breeding waters are more or less in shade of trees, but, 
especially in mountainous regions, quite exposed breeding 
waters are found with larvae of this species. The bottom of 
most breeding waters are coverad with decaying leaves or 
pine-needles, but also pools with mnddy or stony bottom may 
be inhabited by larvae of A. communis. Near the railway a t  
Fokstua (O 37) larvae were found in small and deep pools 
with stony bottom, the  stones being covered with mosses 
and lichens. These pools (pl. IV) were mostly lined with 
dwarf-birches (Betzcia nana) which probably partly shaded 
the water. A single larva of A. communis was found in a 
p001 near the sea-shore a t  Kirkwya, Hvaler (0 I . ) ,  where 
the salinity of the water was 0.0749 % NaC1. The degree of 
pH in 18 breeding-waters investigated varies from pH 4.5 up 
to pH 7.5. For details see table 2 (p. 60). Larvae of A. com- 
munis have been found in Norway associated with (in order 
of frequency) : A. punctor (16), excrucians (9) ,  diantaews 
(5) ,  detritus (2) ,  T. morsitans (2) ,  A. intrudens (l), cata- 
phyZZa ( l ) ,  dorsaiis ( l ) ,  nearcticus (1). A. cinereus (1) and 
C. pipieus (1). A. communis is a very annoying and persi- 
stent biter attacking both m~an and beast. In the lowlan~ds 
the mosquitoes attack by preference a t  night or, by daytime, 
in shady places but in dusky weather even in open land. 
However, in the mountains I have been attacked by this 
specics in the afternoon even in bright sunshine. A. com- 
munis has also repeatedly been found in cow stables and in 
houses. 

As to the biology of A. communis in D e n m a r k 'nresen- 
berg-Lund (1920-21, pp. 75-76) sums up: "The eggs are 
hatched in midwinter or in very early spring: many of them 
do not hatch before April; owing to the rising tp. the latest 
hatched overtake the first, and iii the two first weeks of May 
the mosquitoes are hatched. The mating process takes place 
shortly after hatching, but the craving for blood does not 
appear before June, often not ti11 the latter part of June. 
The eggs are laid singly, and often in the same pools in 
which the imagines are hatched, but these pools are now dry, 
and the eggs are deposited upon dry bottom from July- 
August to December-January ancl do not hatch before a 
freezing period; the males probably die off shortly after the 
mating process." Concerning the bloodsucking habits of th;s 
species he further remarks: "As an exclusive forest mos- 
quito i t  hardly ever goes out of the forest; according to my 
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experience, the attack is always worst in the biggest and 
darkest par t ;  here in the deep shade the attack on a sunny 
day a t  noon is jwst as severe as  in the evening. In  late spring 
and early summer man and cattle are almost exclusively in- 
juved by this single species." 

According to the literature, the biology of A. c o n ~ m u ~ ~ i s  in C e n - 
t r a  l E u r o p e in generai coincides iyith t h a t  in Denmiark. Peus 
(1932, p. 140) remarks on this species: "Streng a n  den Wald ge- 
bunden" and Séguy (1923, p. 144) records from F r a n C e : "Habite 
surtout les bois e t  les forets, apparait  des mois de mai e t  disparait  en 
aout." Martini (1931, pp. 306-7) points out the tenacity of life of 
the larvae and pupae: "Sehr vichtig is t  es, daB die Larve ein ober- 
flachliches Austrocknen ihrer Brutgewasser uberdauern kann. - - - 
Unter  den trockenen oberflachlichen Blattern lagen bald Elatter- 
schichten, die ganz naB waren, und hier zwischen die Blatter gelagert. 
fanden sich Unmengen von nemorosus-Larven und Puppen - - - 
Davon, daB Puppen, welche mit Lairven durcheinander feucht in 
feucthter Kammer auf einem Kupfersieb lagen, durchaus regelrecht 
schlupften, konnte ich mich durch 2 Tage im Versuch uberzeugen." 
Maritini (1931, p. 308) also records imagines from Dobropolje (Jugo- 
slavia) caught a t  1500 m above sea level. 

From U. S. A. Matheson (1929, p. 11) remarks on this species: "It 
is  said to  remain in the  shade and bites whenever opportunity offers, 
though i t  a t tacks most firecely just af ter  dark. The species is single 
brooded, the adults living ti11 lake in the season (August) .  The larva1 
habitat is  normally early spring pools filled with melting snows, though 
I have taken them in swamps and marshes. The adults appear very 
early, the latter pant of Apri1 (Centra1 New York)." 

Aedes (Ochlerotatus) punctor (Kirby). 
. . . . . . . . . . . . . . . .  C. ptinctor Kirby (Faun. Bar.-Am., 4, p. 309) 

C. prococans Walk. (List. Dipt. Brit. Mus., 1 ,  p. 7) . . . . . . . . . .  
. . . . . . . . . . . . . . . . . .  C. ftcsctilus Zett. (Dipt. Scand., 9, p. 3459) 

C.  auroides Felt. (N.  Y. State  Mus. Bull. 971, p. 448) . . . . . . . .  
Ctilic. nemorosa f. haplolineata Schneid. f. alineata Schneid. 

(Verh. Nat. Ver. Bonn. '70, p. 37) . . . . . . . . . . . . . . . . . . . .  
A. nenlormue Lang. (nec. Meig.?).  (Handb. Brit. Mosq. p. 91) 
A. sylcae Martini (nec. Theob.). (Ub. Stechmuck. p. 108) . . . .  
A. nseiyenanus Dyar (Insec. Insc. Mens., 9, p. 72) . . . . . . . . . . . .  
A. pnnctodes Dyar  (Ins. Insc. Mens., 10, p. 2)  . . . . . . . . . . . . . . . .  
? A .  labradoriensis Dyar  a. Shannon (J. Wash. Acad. Sci., 15,  

p .78)  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Synonymical remarks. 

Concerning the synonymy Eidwards (1921, p. 313) says: 
"I have rejected the name nemorosus for this species, because 
there appear to be no examples of i t  so named in Meigen's 
collection in Paris, while there is a male of A. communis; the 
name nemorosus has been used to cover so many speoies that  
there would be little advantage in retaining it. The present 
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species is possibly Meigen's C. syZvaticus, but this is doubt- 
ful. While admitting that there are minute differences in 
larva and adult as well as  some distinction in breeding habits, 
between A. punctor and the European form, I cannot believe - 
these are sufficient to justify the maintenance of the two 
as distinct species. The European form should perhaps be 
known as A. punctor var. meigenanus. The hypopygium is 
identica1 in the two forms, and also in two or three other 
h e r i c a n  fomn,s which are regarded by Dyar as distinct 4. 

species. The relabionship of al1 these forms appears to 
require closer investigation." However, Dyar (1922 b, p. 69) 
m a r k s :  "In regard to punctor, we have a number of very 
close species in America, from which the European form 
seems specifically detatched. I am therefore not inclined to 
depart from my posiition previously discussed (Ins. Insc. 
Mens., IX, 72, 1921) and consider that the European f o m  
should be called Aedes meigenanus, and that punctor is its 
American representative." 

As quoted below (see A. genicuiatus Oliv. p. 392) the two 
males of C. fuscuius in Zetterstedt's collaction a t  Lund pro- 
ved to be A. punctor. Edwards in the description of A. geni- 
cuiatus (1921, p. 320) i. a. says: "Zetterstedt must also have 
included with these males rubbed females of other species, 
as one which was sent me by Dr. Bengtson in 1912 was an 
Ochierotatus near 0. cataphylla." I have inspected two 
females of C. fuscuZus from Zetterstedt's collection. Both 
were rather rubbed and nothing can be said but this that 
they are most probably species of the communis-group. 

Description. 

F e m a l e : h e a d with dark brown bristles, those in 
front with golden reflections and forming a small tuft pro- 
jecting between the eyes. Vertex ("occiput") with golden, 
narrow, curved scales, numerous dark golden, upright, forkad 
scales above anld on the nepe. Temporae with broed, flat 
scales of a creamy tint. P r o b o s C i s blackish brown. 
C l y p e u s black. A n t e n n a e : Torus laterally brown, on 
the blackish inner side with some yellowish-white scales. 
Flagellum blackish-brown with bigger black hairs a t  the 
base of the segments and a coating of minute whitish hairs. 
P a l p i (fig. 70 i) blackish brown, about one fourth the 
length of the proboscis, and of a long and slender appearance. 
Segm. 3 about half the length of segm. 4, about 2.5 times 
as long as broad. Segm. 4 well over four t i r r~rs as long as 
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broad. Ultimate segment oblong, great;  nearly half the 
width and well over $4 the length of the penultimate. Colour 
of palpi blackish brown. T h o r a x. Anterior pronotal lobes 
with yellow and whitish narrow curved scales. In some 
specimens the scales a t  the lower posterior corner are more 
or less whitish. Bristles golden. Mesonotum blackish ibrown. 
In the common tppe the sides are clothed with yellow, nar- 
row, curved scales, and in the middle of the mesonotum there 
is a broad longitudinal band of bronzy scales. In some spe- 
cimens the scales on the sides have a pronounced ochreous 
tint, in others they are more greyish. The longitudinal band 
may be undivided or i t  is represented by two dark bands, 
divided either by a narrow or a broader stripe of yellow 
scales. The lo~gitudinal band may also be absent altogether. 
On the posterior part of mesonotum the scales on either side 
rnay be darkened thus forming two short lateral stripes. The 
antescutellar space yellowish. Long golden bristles on the 
sides of mesonotum and above the wing root. S C u t e l l u m 
with three groups of yellow, narrow eurved scales and long 
yellow bristles. P o s t n o t u m brown. P r o p l e u r a e 
clothed with bronzy narrow curved scales and some whitish 
ones ventrally. P l e u r a e and C o x  a e with broad flat 
whitish scales, more or less with a yellowish tint. Bristles 
on pleurae and coxae with golden reflections. W i n g ven- 
ation blackish brown scaled; in some specimens single 
whitish scales may be found just a t  the base of costa. 
H a l t e r e s: stem brown, with whitish scales on the globule. 
L e g s : Front side of femurae in fore- and middle leg : 
basally creamy, apically dark brown ; hind leg : yellow with 
the most dista1 part brown. Knee spots conspicuous, creamy. 
Tibiae and tarsi blackish brown without white scales. The 
back side of femurae and tibliae whitish, also some light 
scales on under side of first tarsal segments. A b d o m e n 
blackish brown, the segments with creamy basa1 bands oon- 
spicuously contracted or even interrupted in the middle. 
Venter whitish, mostly with a dark median line. Length of 
body: 5.5-6.5 mm (W-L) ; Wing length: about 5 mm. 

As emphasised by Edwards this species is a variable one, 
and therefore in many specimens difficult to distinguish 
with certainty from its allies. He further says (1921, 12 (3) ,  
p. 313) : "The absence of a definite spsc:kling of pale scales 
on the femora and tibiae, and the creamy tint of the ab- 
domina1 bands - those on the last few segments being rather 
conspiciiously narrowed in the middle - are, taken together, 
the best means of distinguishing the female." hs the 
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Fig. 87. Aedes (Ochlerotatusl pztnctor Kirby. 
a, Terminalia (total view) ; b, basal lobe; C .  claspette 

(After Natvig 1929.) 

abdominal bands may be soinewhat contracted also in spe- 
cimens of communis I use the colouring of the win~g scales 
for the differentiation in doubtful cases. If conspicuous rows 
of white scales are found on the basal part of costa and sub- 
costa I consider the speciimen as communk, if these parts are 
dark or only single light scales are found just a t  the base of 
costa, the specimen is determined as punctor. However a 
eloser examination of these subtile criterions on reared mate- 
rial would be highly desirable. 

M a l e. H e a d : antennae about the length of the 
proboscis. Torus blackish brown, flagellum dark and white 
ringed, the ultimate and penultimate segments dark with 
fox-coloured reflections. Hairwhorls dark grey with fox- 
coloured reflections. P r o b o s c i s long, dark brown. 
P a l p i clothed with blackish brown, bronzy reflecting scales. 
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Length of palpi somewhat variable, but mostly exceeding the 
proboscis by one thind of the ultimate segment. The long 
seigment apically swollen, the fourth (penultimate) segment 
basally broader than apically, the ultimate segment nearly 
of the same length, blunt and apically somewhat swollen. 
The hair tufts on segment 3 and 4 long, on the ultimate 
segment of medium length, colour dark brown, basally with 
fox-coloured reflections. T h o r a x. Integument blackish 
brown. Mesonotum with a more or less well defined dark 
median stripe, consisting of scattered, dark golden, narrow, 
almost hair-like scales; laterally and on the antescutellar 
space the scales are broader and more whitish yellow. 
Bristles with golden reflections. A b d o m e n. Scales a t  
dorsum blackish brown, segments with basa1 white bands, 
more or less contracted in the midclile. Venter whitish with 
a dark median line. Wiing length: 4.5 m. 

T e r m i n a l i a (figs. 85, 87). Basistyle about three times 
as  long as broad. Apical ilobe rounded, with many short, 
broad and curved hairs. Basa1 lobe stout, may have severa1 
breaks; with an apically curved spine and many 10% hairs. 
Stem of the claspette short and stou~t, mmastly moderately 
curved. Appenidage hookfomed, somewhat thickened in the 
middle and w i t h o u t W i n g. Dististyle curved, with a 

T a b l e  28.  
Correlation of the number of spines on the two lobes of 

the ninth tengite in A. (0.) punctor (Kirby). 

L e f t  l o b e  

22 - Korsk Bntornol. Sidsskr. Suppl. I. 
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k'ig. 88. Larva of A. (0) punctor Kirby in 4th instar. 
a ,  Termina1 segments of larva; b, head af larva; C, antznna; d, comb- 

scales; e, pecten teeth. (Aut. del.) 

moderately long claw. Proctiger with stout hookformed 
paraprocts. 

In accordance with A. (0.) communis the form of the lobes 
of the ninth tergite and the number of spines are varying in 
A. (0.) pugzctor. The number of spines on each of the lobes 
varies from 2-12. Mean value of 133 specimens (counted 
for both lobes) : 6.6. A difference of 0-4 in the number 
o€ spines on the two lobes may be found. (Mean value: 1.0). 
Concerning the correlation of spines on the two lobes the 
table number 28 will give information. 



Danish and Fennoscandian Mosquitoes 339 

L a r v a (fig. 88). Head broader than long. Antennae 
I short, slightly curved and spinose, faintly tapering from the 

insertion point of the antenna1 tuft. Latter inserted about 
2/5 from the base of the antenna1 shaft, of about half the 
length o£ the shaft and with aboult 5 hairs. Hairs of inner 
mouth-brushes with well developeid comb. Inner frontal 
hairs behinld the mid frontal hairs. Frontal hair-formula 
about 2/,. Dorsal prothoracic hair-formula about: 2, 1,  2 ;  
1 ;  2;  1; 3 ;  2. Of these, hair No. four is a faint hair, the 

I remainder long and stout hairs. Comb with 6-21 scales 
arranged in a double row, each scale with a ilong median 
spine with one or more basal dentieles and minute bristles 
on either side. Siphonal index about 2.6. Siphon slightly 
tapering from about lthe insertion point of siphonal tuft. 
Siphonal tuft  within the middle of the siphon and with about 
5 hairs. Pecten reaching about 24 the length from the base 
of the siphon, with about 18 teeth, these with few basal 
denticles. Anal segment longer than wide, enciroled by the 
saddle. Saddle-hair long, single. Dorsal brush with an inner 
pair of tufts  with about 8 hairs, and an outer pair of long, 
stout hairs. Ventral brush with about 17 cratal and 2 pre- 
cratal tufts. Anal gi~lls of varying length. As to the vari- 
ability in the larva1 chaetotaxy see table below. 

T a b l e  29.  

Larva1 chaetotaxis .of A. (0.) punctor Kirby. 

i Compared with the chaetotaxis of larvae from B r i t a i n 
(Marshal'l 1938, p. 101) and G e r m a n y (Martini 1923 a ,  
p. 560) the ranges of variation is somewhat wider in the 
N o r W e g i a n material. This is especially distinct con- 
cerning the number of comb scales and the siphonal index. 
Of the  eight specimens with number of comb-scales below 
10, four are from Fiokstua in the Dovre mountains (On 37), 

C two from Miilselv (TRi 28), and the remaiming two are 

- 

Number of branches in 1 Number of 

Frontal hairs I Siphonal Comb Pecten 

out m i a  1 inner I tu f t  1 scales 1 teeth 

Siphonal 
index 

I I I I 
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from lowland localities in southern Norway. As to the 
siphonal index, 7 specimens from Mhlselv have an aver- 
age siphonal index of 2.2, whereas the remaining 22 larvae 
from southern Norway have an average siphonal index of 
2.8. Unfortunately the bulk of the slide preparations are 
made from exuviae, mostly a few specimens from each 
locality, and the material a t  hand does not permit closer 
research as to possible variability of populations from dif- 
ferent parts of Norway. 

Geographical distribution. 
D e n m a r k : 1. Jylland: Tipperne! $ : 14.-17. vi. 1940 

(in house) (S0g. A.) ; Lystrup Aa (S. of Silkeborg) ! 9: 
16. ix. 1929 (P. Nielsen) ; 2. Sjcelland: Tisvilde forest 
(P. Kryger t. W-L) ; environs of Krabenhavn! $ (Stzg.). 
Wesenberg-Lund (1920-21, p. 81) remarks concerning 
the occurrence of this species in Denmark: "Of 0. punc- 
tor, - - I have only seen one single specimen, brought 
me by Mr. Kryger from Tisvilde forest, near the shores 
of the Kattegat." 

S W e d e n : Sk: (t. Wahlgren 1922, p. 260) ; SM: Ekeberga, 
Visjon! 9: 13. vii. 1940 (KHF) ; Upl: Stockholm! 9 
('Ngn) ; Dlr: Falun, Kv. Tradghrd! $ (B. Tjed.) ; Falun, 
Norslund! $ : 7. vii. 1933, $2: 5.-29. vi. 1933 (B. Tjed.) ; 
Ludvika. Norrvik! 9: 18. vi. 1923 (KHF) ; Ludvika. 
Brunnsvik! $2: 10.-27, vi., (in house) : 17. vi. 1924 
(KHF) ; Ludvika. Stallviksberg! $ : 31. vii. 1928 
(KHF) ; Lima. Rostbenget ! $2 : 24. vii. 1933 (B. Tjed.) ; 
Orsa, Frykas! $2: 6. -11. vi. 1933 (B. Tjed.) ; Hedemora. 
Ringselle! $ (B. Tjed.) ; Ldre. Tofsingpark! $ : 16. vii. 
1926, $2: 2. viii. 1925 (KHF) ; Tofsingdal! 9: 2. viii. 1925 
(KHE') ; Idre ! $2: 11. viii. 1921 (K;HF) ; Idre. Nippf jall ! 
$2: 29. vi. 1929 (KEiF') ; Idre. Sasjon! 9: 7. viii. 1925 
(KHF) ; Sarna. Euluf jallet! 9 : 5. viii. 1927 (KHF) ; 
Jmt: Gaddede! $2: 9. x. 1914 (0. Rg.) ; Undersiiker! 9: 
viii. 1916 (0 .  Rg.) ; Enafors! 0 :  7. viii. 1930 (0. Rg.) ; 
Areskutan! $ (Zett.) ("C. fusculus Zett. $ var a et b") ; 
Vb: Degerfors, Svahberget! 9: 22. vii. 1935 (KHF): 
Degerfors. Kulbackslid! $2: 2.-5. viii. 1940 (KHF) ; 
Lu.Lpm: Gdlivare. Kallajaum! 9: 27. viii. 1923 (WEF) ; 
T.Lpm: Nualja! $ : 12. vii. 1918 (0. Rg.) ; Abisko! $ : 
11. vii. 1922 (0.  Rg.), Caltatjarn, 12. vii. 1930 (Edwards 
1931, p. 33) ; a t  lake Katterjaure, L. P. $9, in swamp- 
pool, L.P: 23. v. 1938, $9: 4. vi. 1938 (A. Thienemann 
1938, pp. 309-10). 
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N o r W a y : 0 : 1.  Hvaler: Kirke~ya :  a t  Arekilen, L : 17. v. 
1928 ( d ? )  (LRN), arekroken, L :  14. iv. 1938 (9) 
(LRN), Hellekilen, L :  16. iv. 1938 (9) (LRN) ; A K : 
11. Asker:  a t  Holmen farm, P : 15. v. 1931 ( a 9) (LRN) ; 
12. Bcerum: Fornebu, L :  2. v. 1937 (9) (LRN);  Snar- 
oya, L :  iv. 1928 (d?) (LRN) ; 13. Aker :  Bygdoy, L :  
6. v. 1928 (d?) (LRN) ; a t  lake 0stensjovannet, L: 13. 
v. 1928 (8) (LRN);  Alnabru, L :  15. v. 1930 (d?)  
(LRN) ; a t  lake Sognsvannet, L: 15. v. 1937 (9) (LRN) ; 
14. Oslo: Toyen, 9 (Siebke) ; 23. Fet:  (Siebke) ; 30. 
Ullensaker: Granli, L :  2. vi. 1929 ( d?) (LRN) ; a t  lake 
Hersjoen, L :  5. vi. 1929 ( ) (LRN) ; S. of lake Tran- 
sjmn, L :  5. vi. 1929 ( d )  (LRN);  31. Nos: Vormnes 
farm (in cowstable), 9: 16. ix. 1934 (LRN) ; H E s : 
12. Romedal: 9: 18. viii. 1931 (LRN) ; H E n : 20. TrysQ:  
a t  highway Elverum-Nybergsund, L : 30. v. 1935 ( d 9 )  
(LRN) ; Indbygda, L : 27. v. 1934 ( d 9) (LRN) ; 2 km 
east of Nybergsund, L: 27. v. 1934 ( d?) (LRN) ; Vestby 
(in house), ?: 31. vii. 1933 (LRN) ; Bakken farm (in 
cow stable), 9: 2. vii. 1934 (0. Skjerven) ; Varaholla 
fa- (on cattle), 9: 19. vi. 1935 (0.Skj.) ; Livollen out- 
farm (on cattle) , 9 : 30. vii. 1933 (LRN) ; N. Jerpen 
outfarm, 9: 30. vii. 1933 (LRN);  Rekkenskj~ret  farm 
(on cattle), 9: 20. vi. 1935 (0.Skj.) ; Talassetra outfarm, 
9: 2. vii. 1934 (0.Skj.) ; Galiisen farm, 9: 9. vii. 1934 
(0-Skj.); a t  the brooklet Sliittmyrbekken, $2: 22. viii. 

1934 (LRN);  Bustad farm, $2: 20. vi. 1934 (O. Skj.); 
Kneiten farm (in cow stable) 9: 19. vi. 1935 (0. Skj.) ; 
a t  the brooklet Langtjernbekken, ? : 15. vii. 1935 (LRN) ; 
a t  the lake Skjeiggmuruvatn, Drevdalen, $2: 18. vii. 1935 
(O. Skj.) ; Nyhus outfarm (on cattle), 9: 5. vii. 1934 
(O. Skj.) ; Flermoen farm (on cattle), ?: 4. vii. 1935 
(O. Skj.) ; Gronoset farm, 9: 12. vi. 1934, (in hog-cote) : 

15. vii. 1934 (0. Skj.) ; a t  Lutnes farm, L :  31. v. 1935 
(9) (LRN) ; 21. AmoiF: Rena, 9: 19. viii. 1931, (in cow 
stable) : 18. vii. 1935 (LRN) ; 22. Stor-Elvdal: 30 km n. 
of Rena, 9: 18. vii. 1935 (LRN) ; 23. Y t r e  Rendal: a t  
the lake S tors j~en ,  L :  9. vii. 1928, 0: 11. vii. 1928 
(LRN) ; Sdbakken, Stors j~en,  9: 22. vii.-12. viii. 
(LRN), (in hmse) : 20. vii.-25. viii. (LRN) ; Flenoya 

farm (in house) : 9: 28. viii. 1942 (LRN) ; a t  the brook 
Reniien, L: 18. vi. 1944 ( d ?) , ? : 7. vii.-12. viii. (LRN) ; 
a t  the brooklet Sagbekken, L :  15. vi. 1944 (LRN) ; a t  
the lakelet Lomtjern, P :  30. vii. 1929 ( d )  (LRN) ; a t  
the mountain lake S. Rensjoen, 9: 10. vii. 1931 (LRN) ; 
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1938 (S-R) ; 69. Andenes, 9: 28. vii. 1941 (S-R) ; T R y : 
9. Tranoy : Granvik, 8 9  : 18. vii. 1943 (S-R) ; 14. Troms- 
oysund: Prestvtn, 9: 4. vii.-20. viii. (S-R) ; 16. Vann- 
oy: Vann~y,  9: 30. vi. 1925 (S-R); Mkkeskjzer, 9: 22. 
vii. 1934 (S-R); Hushattay, 9: 29. vii. 1928 (S-R); 
17. Karlsoy: Noridfuglay, 9: 29. vii. 1928 (S-R) ; T R i : 
29. Mdlselv: Rundhaug, L:  18. vi. 1938 (J. Sandm.) ; 
"Maukstua", L:  2. vii. 1938 (J. Sandm.); a t  the lake 
Store Sagelvann, L: 17. vii. 1938 (J. Sandm.) ; a t  the 
lake Aurevatn, L:  17. vii. 1938 (J. Sandm.) ; 28. 0ver- 
bygd: Bjarkenig farm, 9: 7. vii. 1922 (S-R) ; a t  the lake 
Carac-Javrre, 9: 14. vii. 1928 (S-R) ; Frihetsli farm. 
d : 23. vii. 1914 (B. Poppius) ; Dividal, 9: 10. vii. 1922 
(S-R) ; Rkvatn, 9 : 6. vii. 1922 (S-R) ; 29. Balsf jord: 
Langvtn, 9: 15. vii. 1943 (S-R) ; Sagelvtn, 9: 29. i. 1922 
(S-R) ; Fjeillfr~rskvatn, 9: 8. vii. 1922 (S-R) ; F v i : 8. 
Kjelvik: Repvag, 9: 3. viii. 1926 (S-R) ; F i : 9. Alta: 
Bossekop, $9: 29. vi. 1924 (S-R) ; Jotkajavrre, C? : 1. 
vii.-24. vii., 9: 4. vii.-15. viii. 1924 (S-R) ; 11. Kara- 
sjok: d?: 10. vii. 1924 (S-R); Bojobzeske, $ : 16. v.. 
9: 16. vii.1924 (S-R) ; F n : 12. Kistrand: Fzestnings- 
stuen, d : 30. vii., 9: 2. viii. 1924 (S-R) ; F 0 : 23. Sor- 
Varanger: Kjelmay; $ : 30. vi. 1927 (S-R) ; Jarfjord- 
botn, <$ : 7. vii. 1937 (S-R) . 

F i n l a n d : A l ( A )  : BinstrcXm (Frey) ; A b ( V )  : Karislojo 
(J. Sahlb., Frey) : N ( U ) :  Tvarminne Zool. Stat! d : 
26. v. 1936, 9: 28. vi. 1935 (Stork), (Levander, B. Pop- 
pius, Frey) ; Helsingfoss (Hellén, Frey) ; Helsinge! 
9 (Hellén) ; Snappertuna! d 9: 17. vi. 1931 (Klingstedt) ; 
Esbo ! 9 (Hellén) ; Ka(EK):  Viborg (Pipping) ; T a ( E H )  : 
Hattula (Essen) ; Om(KP):  Terijarvi! 9 : 11. vii. 1938 
(Stork) ; Pedersore! $ : 27. vi. 1932 (Stork) ; Ks(Ks):  
Kuusamo (Frey) ; Li  (ZnL): Enare ! $2 : 23. vi. 1856 ; 
Utsjoki (J. Sahlb.) . 

U S S R : Kola peninsula: Chibina (Fridolin) (Stackelbeng 
1937, p. 172). 

Distribution outside Denmark and Fennoscandia. 
According to Marshall (1938, p. 163): "This species is so widely 

distributed in Britain that a list of the various localities in wMch 
it has been found would be of lititle interest." It is found in the coun- 
ities: E n g l a n d : Bucks, Dorset, Essex, Glos., Hants, Herts, Middle- 
sex, Notts., Shropshire, Somerset, Surrey, Sussex, Warwickshire, 
Westmorland, Yorks; W a l e s : Merionethshire; S C o t l a n d : Aber- 
deenshire, Inveirness-shire, Lanarkshire, Midlothian, Momyshire, Perth- 
shire, Ross and Cromarty, Sutherland. Martini (1931, p. 323) mentions 
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the species ais very common in the N e t h e r l a n d S. From B e l g i u m 
i t  is recorded by Goetghebuer (1925, p. 216) from: "Mont-Saint-Amand, 
Destelbergen, Melle, Waemchoot, Bellem (Fl.) ; Heide (Camp.) ; La 
Panne (Jacobs); Foret de Soignes, Melsbroeck (Brux.) (Tonnoir), Ethe 
(Jur.), 4-8." From F r a n  C e Ségruy (1923, p. 147) records: "Env. de 
Paris: Nemours, Chaville (Surcouf: Mus. Paris), For&t de Marly 
(Lesne: Mus. Paris), Gray (André: Mus. Paris). - - - Cette espèce 
plus rare aux environs de  Paris que Z'A. communis a encore été rencon- 
trée à Vélizy: mai, St. - Nomla-Bretèche: juin (Surcouf), Ardennes: 
Vendresse (Benoist). M. P. Lesne a trouvé cette espèce, avec Z'EccuZex 
vexans Meigen et  Z'Aedes dorsovittatus Vill. sur  les bords Rhin, a Cha- 
lampé et  au  bois de Borne, pres Beaune (aout) ." Fnom G e r m a n y 
A. punctor has  been recorded from: Hamburg, Wohldorf (Martini 1931, 
p. 323) ; Rostock, Danzig (Martini 1920, p. 110) ; "Velener Moor (Wesit- 
falen), Munster i. Westf., Berlin, Grunewald, Finkenkrug, Darss (Vor- 
pommern), Usedom, bei Swinemunde, Schwendlunder Hochmoor (Ost- 
pr.), Forst Gross Raum (Ostpr.)," (Peus 1929 b, p. 9 ) ;  "Luchsee (Mark 
Brandenburg), Pechsee (b. Berlin) , bei Grumsin (Angermunde) , bei 
Ribnitz Mecklenb.), Brocken (Harz)," (Peus 1930 C ,  p. 672); Oberspree- 
wald, Unterspreewald (Peus 1932, p. 140); "b. Stuttgart, a. d. StraBe 
Heimerdingen-Hammingen," (Vogel, 1929, p. 269) ; "Schwemminger 
Moor (Schwarzwald), b. Baumganten (ostl. Friedrichshafen a. B.), 
zwischen Rohr u. Sindelfingen (Stuttgart) ,  Kirnbachtal bei GroB- 
sachsenheim" (Vogel, 1933, p. 181); zwischen Waldenburg u. Kupfer 
(Vogel 1940, p. 107). From S W i t z e r l a n d the species is recorded 
from: Bern (Bangerter 1926). According to  Edwards (1921, p. 314) 
the species has been recorded from Hu n g a r y : Munkacs (Ujnelyi), 
"also females, probably of this species" from A u s t r i a : Hammexn 
(Mik), Tyrol: Landro (Mann). Further eastwards iit is recorded from 
E s t l a n d : Jo6pre-Hoohmoor (Dampf, 1924, p. 6) and from L e t t - 
l a n  d : "bei Zarnikau, zwischen Uexkull u. Oger, am "Gr. Kanger, 
bei Bienenhof (Riga), Anting am Kanger-See, Grobin, N. Bartan" 
(Peus 1934, pp. 77-78) and from P o l a n d (Tarwid 1938 b). From 
U S S R Stackelberg (1937, p. 172) records the following finds: "Lenin- 
gnad distr. (Stackelberg!), Voronesch distr. (Schtsch!), Ukraine 
(Polesje: Rybinsk, Dnepropetnovsk distr. : Dolbeschkin! ), Lower Volga 
distr. Kuznezk distr., Martini) , N. Caucasus (Schelesnovodsk, Mess! ) 
and Sverdlovsk distr. (environs Sverdlovsk: Kolosov, Perm distr.: 
Mitrafanova), S i b e r i a :  Ob (Finsch t. Edw.), Jenisei (Jeniseisk, 
Anziferovo, Nazimovo, Tutkansk: Trybomt. Edw.), Ussurijiskij Kraj  
(Jakovlevska, Spask distr. : Schtak. !) , Kamtschatka (Kap Afnka:  
S t a r o k a d o m ~ k i j i ! ) . ~  Edwards (1925) records these finds from 
Kamtschatka: Petropavlovsk, Klutchi, and K i s e l e v a (1936) 
records the species from the western part of the Taimyr Peninsula. 
As to the diistribution in the A m e r l c a n .  C o n t i n e n t  Dyar 
(1928, p. 180) remarks: "Canadian forest region from the Atlantic 
to Rocky Mountains, northern States, Maine, New Hampshire, 
Vermont, northern New York, Michigan, Minnesota, Rocky Moun- 
tains to Colorado and Yukon Territory, uppw Yukon Valley." Recent 
reoords are: Massachmettiu (Tulloch 1939); Uitah (Don M. Rees 1942). 

Translated from the Russian text. 
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Biology. 

A. punctor is the most common and widespread mosquito 
in Fennoscandia. It has been found from the southernmost 
parts of the Scandinavian Peninsula (Skhne in S W e d  e n 
and Manda1 in N o r W a y )  up to about the 70th degree of 
llatitude in the north, and i t  occurs from the west coast of 
N o r W a y in the west to the Baltic Sea in the east. In 
F i n l a n d the species has been found from Helsingfors in 
the south up to Enare in the north. Though A. punctor 
obviously prefers moorland, i t  has been found also in many 
other localities, from pools and pon~ds near the sea-shore 
and even in islands f a r  out in the sea up to the mountainous 
regions (La. a t  Fokstua (On. 37) a t  990 m above sea level). 
In S W e d e n males have been f ound from 4. vi. to 31. vii., 
females from 23. v. to 9. x., in N o r W a y males are found 
from 8. vi to 30. vii. and females from 3. vi. to 16. ix. and 
in F i n l a n d males have been found from 26. v. to 27. vi. 
and females from 26. v. to 11. vii. However, in the southern 
N o r W a y, neai-ly fu11 grown larvae have been found medio 
Apri1 and from these larvae males and females were bred 
on the 25. iv. !J%e freeland finds indicate that  in mountain- 
ous regions and northern localities the first imagines develop 
about a month later than in more southern localities. 

The breding waters are of varying character. Larvae 
have been found in pools, small ponds, lakelets and water- 
filled ditches, in some cases even in flooded grassy areas. 
Most breeding waters are found ailong swampy areas, the 
waters being lined by Sphagnum moss and the bottom often 
covered by decayin~g leaves #or pine neddles. In a burnt-out 
field in the pinewood a t  Storsjaen in Ytre Rendal (HEn 23), 
larvae were found living in small and deep holes in the 
ground, lying about 15  m from the banks of the brook 
Renaen. Most probably the water in these holes communi- 
cates, in spring time, with the brook. When investigated 
(15. vi. 1944) the surface of the water in the holes stood 
about 50 cm below the ground level, and obviously no sun- 
beam would reach these waters which held a temperature 
of 12' C while the air temperature was 21' C. Most breeding- 
waters were partly shaded, but larvae of A. punctor were 
found even in some open-lyimg waters. On the ridge south 
of the S ~ l e n  massif in Ytre Rendal ( m n  23) small pools 
were found (9. vii. 1944) between stones, surrounded by 
Reindeer moss, Sphagnum and heather. One of the pools 
with a diameter of about 15 cm (pl. VII), teemed with larvae. 
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The temperature in most a€ these pools were about 17-18O C 
but in one pool, probably communicating with a nearly brook- 
let, the temperature was 12O C. When placed in the heather, 
the thermometer showed 25" C. The idegree of p H  in 19 
breeding-waters investigated varies from 4.8 up to 7.6. How- 
ever the larvae of A. punctor obviously prefer waters with 
a degree of pH below 6.0, and mly  in two waters the deigree 
of pH was above 7.0. 

Larvae of A. punctor have been found associated with 
Iarvae of T. bergrothi, T. morsitans, A. (0)  dorsalis, cantans, 
excrucians, detritus, cataphylla, leucomelas, communis, stic- 
ticus, nearcticus, C(N.) apicalis and C. pipiens; communis 
being the predominant companion of the punctor larvae. 

A. punctor is probably the most persilstent biter of the 
Pennoscandian mosquitoes and in many localities this species 
is very annoying. In the lowlands this mosquito mostly 
attacks in the evening and in the night or, in shaded places 
by day, but in swampy areas in the high mountains I have 
been attacked by hundreds, even on hot days, in bright sun- 
shine. In mountainous regions A. pu?zctor is very often found 
in houses, cow-stables and hog-pens and cause great annoy- 
ance both to man and beasts, especially a t  night. 

In  its broad features the biology and ecology of A. punctor abroad 
coincide with conditions in Fennoscandia. From B r i t a i n Marshall 
(1938, pp. 161-3) necords: "A punctor breeds almost exclusively in 
districts ciharacterized by a sandy or gravelly soil; the larvae occurring 
in  temporairy collections of waters located either in open heaths or 
in woods where pine or birch trees predominate. In most cases the 
water  in which the larvae a r e  found is of a more or less acid nature 
and the pools are often lined with decaying leaves or with sphagnum 
moss." However, in England A. punctor passes the winter in the larva1 
stage. Marshall tabulates finds from Dec. 14. to Aug. 1.' and con- 
c lude~:  "It will be noted ithat arvae of A. punctor have been collected 
in al1 four instam, not only in December, but aLso in each of the first 
six months of the year. The females of this species attack h m a n  
beings fiercely and persistently. - - -Harold - - - has frequently 
observed A. punctor biting indoors." From G e r m a n y Martini states: 
"Diese Mucke liebt die mehr moorigen Gelande; hier kommt ihre 
Larve teils in ziemlich scaittigen Gewassem, teils in mehr oder weniger 
offen gelegenen Graben und Torfstichen vor, zwischen GraB, uber 
Sphagnurn, uber al~tem Laub und Nadels usw. - - - In so groBen 
Fruhjahrswassern wie nernorosus und cantans Mg. fand ich sie seltener. 
Die Larve braucht offenbar zu,m verlassen des Eies etwas mehr Warme 
als nernorosus." As to the preferente of this species towards moorland 
Peus (1929b, p. 9) remarks: "Schon fruher bezeichnete ich den A. rneige- 
nanus auf Grund der Mantinischen Angaben und der Funde in Velener 
Moor als  "tyrphophil", d. h. Hochmoore bevorzuged. Sie ist die ein- 
zige auf reinen Hochmooren uberhaupt heimische Stechmucke, wenn- 
gleich sie nicht a n  diesen Lebensraum gebunden ist." As to the occur- 
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rence in France Séguy (1923, p. 147) states: "L'O punctor a une 
dispeiision preque aussi aendru que l'O. conimunis, avec lequel on le 
rencontre de mai à. aofit. SemMe r6pandu dans tout la France, mais 
moins commun que l'O. communis." Fnom the A m e r i c a n C o n t i - 
n e n t Dyar (1928, p. 180) records: "The larvae come in early spring 
pools filled with snow water, and seem to prefer the very cold ones 
containing much moss." 

Aedes (Ochlerotatus) sticticus (Meig.). 
Culex sticticus Meig. (Spst. B'eschr., 7, p. 1) . . . . . . . . . . . . . . . .  1838 
C. concinnus Steph. (111. Brit. Ent. Suppl., p. 19) . . . . . . . . . . . .  1846 
C. nigripes var. sylvae Theob. (Monogr. Cul., 2, p. 96) . . . . . . . .  1901 
C. hirsz~teron Theob. (Monogr. Cul., 2, p. 98) . . . . . . . . . . . . . . . .  1901 
Culicada sylvae Theob. (Mon. Cul., 3, p. 194) . . . . . . . . . . . . . . . .  1903 
C. aestivalis Dyar. (J. N. Y. Ent. Soc., 12, p. 245) . . . . . . . . . . . .  1904 
C. pretans Grossbeck. (Ent. News, 15, p. 332) . . . . . . . . . . . . . . . .  1904 
Culic. lateralis Eckst. (Centr. B1. Bakt. I. Abt. Orig., 81, p. 66) 1918 
Aedes gonimus D. K. (Lns. Ins. Mens., 5, p. 165) . . . . . . . . . . . .  1918 
Culex nenrorosus var. dors~ovitta2us Villeneuve (Bull. Soc. Ent. 

France, p. 57) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1019 
A. vinnipegensis Dyar. (Ins. Ins. Mens., 7, p. 34) . . . . . . . . . . . .  1919 
Ochletrot. dorsovittatus Séguy. (Bdl .  Mus. Pari's, 26, p. 408) 1920 

. . . . . . . . . .  C. st~~cticus Séguy. (Bull. Soc. Ent. France, p. 226) 1920 
. . . . . . . . . . . . . . . . . .  A. sticticz~s Emdw. (Bull. Ent. Res., 12, p. 311) 1921 

A. dorsoz;ittatus Séguy. (Hist. Nat. Moustiques de France, 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  p.141) 1923 

. . . . . . . .  A. sticticus Séguy (Moust. de 1'Afrique Min., p. 134) 1924 
. . . . . . . . . . . . .  A. sticticus E,dw. (Riv. Malariol. n. S., 5, p. 85) .  1926 

. . . . . . . .  A. sticticus Stackelb. (Akad. Sci. de I'USSR, 1, p. 105) 1929 
. . . . . . . . . . . .  A. paradiantaeus Apfelbeck (Konowia, 8, p. 290) 1929 

A. lateralis Martini (Lindn'er: Flieg. Pal. Reg., 11-12, p. 296) 1931 

Synonymical and systematical remarks. 

The synonyrny above is, by preference in accordance with 
Peus (1933, l 2  (yJ) ,  pp. 153-58)  who published a special 
research on the matter. As, however, Aedes hirsuteron has 
been cansidered to  be synonymous with A.sticticus by severa1 
recent authors, I have, with some doubt, included this name 
in the synonym Iist, as well as A. gonirnus D. K. 

Edwards (1921, p. 312), who did not differentiate the two 
species sticticus and nigrinus, remarks concerning the syno- 
nymy: "Since there may be two allied species here, and sincr: 
there has been differente of opinion as  to  the interpretation 
of Meigan's C. lateralis, Theobald using the name for A. geni- 
culatus, i t  does not seem advisable to  adopt this earlier name 
for  the species; the type of C. lateralis being no longer in 
existence, it seems best to  follow Theobald in adopting 
Ficalbi's sugigestion that  i t  is the same as  C. albopunctatus 
Rond. (A. geniculatus). Of C. sticticus there is a female in 
good condition in Meigen's collection in Paris, and Séguy 
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reports that the hind tibiae have a dilstinct pale stripe on the 
outer side. The name sticticus may therefore be used with- 
out further question. I have examined the types of C. con- - 
cinnus anld C. sylvae and cotypes of C. dorsovittatus, and 
have no doubt as to their identity. Séguy's figure of the 
typopygium of 0. lesnei represents a structure apparently 
identica1 with that of A. sticticus, his other figure of 0. dor- I 

sovittatus being rather inaccurate, besides showing the same 
structure in a different position. Specimens of A. sticticus 
were collected by M. Lesne in the same locality anld a t  the 
same time as the type of 0. lesnei, and I cannot help thinking, 
that Séguy has confused two different species in his descrip- 
tion: the tarsi of 0. lesnei are said to have pale rings." 

As to the name of Culex lateralis, Peus (1933, l 2 (Y2 ) ,  
p. 156) aays: "Da die Deutung des Meigen'schen Culex 
lateralis (1818), dessen Type nicht mehr existiert (vgl. 
Bdwards 1921, p. 312), seit jeher unsicher ist, halte iclh es 
nunmehr fur zweckmassig und unbedenklich, ld i e s e n 
N a m e n  i n  Z u k u n f t  g a n z  f a l l e n  z u  l a s s e n . "  

He further remarks: "Wahrend bereits Eckstein erkannt 
hat, dass hiier zwei venschiedene Arten, die e r  als "Culicada 
lateralis meigen" unid "Culicada nigrina n. sp." bezeichnet, 
vorliegen, kannte Edwards nur e i n e Art, "Aedes sticticus 
(Meigen)". Spater folgt Martini der Auffassung Ecksteins, 
bleibt fur die eine Art bei der Benennung "lateralis Meigen", 
wahrend er die andere als "sticticus Meigen" bezeichnet, in 
die er den Eckstein'schen nigrinus als Synonym einbezieht. 

Wahrend mir der "Aedes lateralis" (sensu Eckstein, Mar- 
tini) d s  durchaus haufige, in Deutschland weit verbreitete 
Art schon langer bekannt war, hatte ich erst im Sommer 
1932 Gelegenheit auch den Aedes nigrinus Eckstein in allen 
Entwicklungsstadien einzusammeln, und zwar in den Wiesen- 
niederungen der Wechnitz bei Weinheim a. d. Beilgstrasse 
(Hessen). Ein Vergleich beider Arten, die mir nunmehr in 
groBeren Serien vorlagen, erigab ~die oben genannten Art- 
charactere, zugleich aber stieBen mir angesichts d a  im 
Gegensatz zu "lateralis" sehr beschrankten Verbreitungs- 
gebietes von nigrinus in Deutschland Zweifel an der Richtig- 
keit der ublichen Benennung und Synonymie auf. Herr Dr. 
E. Séguy hatte die dankenswerte Liebenswuildigkeit, mehrere 
ihim von jeder Art u'bersandte Exemplare und eine Gegen- 
uberstellung der ermittelten Trennungsmerkmale mit der im 
Pariser Museum befin~dlichen Type von Aedes sticticus 
(Meig.) zu vergleichen. Das Ergebnis war das erwartete: 

<<  --- Votre Aedes lateralis correspond exactement au 
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sticticus de Meigen type - - - C'est le dorsovittatus de 
Villeneuve - -. Je ne connais pas votre Aedes sticticus."b 
J'ai seulement deux exemplaires de Fontainebleu Beillecroix 
qui correspondent aux votses." In a recent paper by Gjullin 
(1946) the author i.a. remarks on this species: "Aedes goni- 

L 

i mus Dyar and Knab, wihich was based on four female speci- 

i1 mens from Kerrville Tex., was founld to have typical A. sticti- 
cus characters and has been included here. A. hirsuteron, 
which was described by Theobald in 1902, has been con- 
sidered to be a synonyun of A. sticticus Meigen by severa1 
recent authors. A. aldrichi Dyar and Knab was synony- 
myzed with A. lateralis Meigen by Edwalids in 1932. Examin- 
ation of North American specimens of A. lateralis and A. stic- 
ticus in the U. S. National Museum, showed them to be the 
same species, but the true name of this species was some- 
what in doubt, because type specimens were not available 
f or comparison." 

It is with some doubt that I ,bere include the names of 
the American species as synonyms of sticticus, as  E~dwards 
(1932) did not differentiate the two species A. sticticus 
(Meig.) and A. nig.rinus Eckstein. A rev~ision of the Ameri- 
can species and a comparison with typical specimens of 
sticticus and nigrinus is therefore very much needed. 

Description. 

F e m a l e. H e a d wibh pale yellow bristles forming a 
tuft between the eyes. Vertex ("Occiput") with white nar- 
row curwed and upright forked scales with a yellowish tint. 
Some brown bristles bordering the eyes. Temporae with 
white flat, broad scales. C l y p e u s dark brown. P r o - 
b o s C i s black; labellae black. A n t e n na e. Torus lute- 
ous, inner side somewhat darker, with single white scales. 
Flagellum. First segment luteous, the remainder dark brown, 
clotihed with minute white hairs and long blaok hairs a t  the 
bases of the segments. Pdpi  dark brown (fig. 70 a ) ,  some- 
what more slender than the palpi of nigrinus. Segm. 3 about 
2/5 the length of segm. 4. Sagm. 4 slender, its width n'ot i/4 
of its length. Ultimate segm. somewhat oblong, well over 
$4 the length and about half the width of the penultimate. 
T h o r a x. Anterior pronotal lobes dark brown with white 
narrow curved scales. Posterior pronotum clothd with white 
narrow curved scales. Mssonotum black; in the middle 

9jb"Im Sinne von Martifni (in Lindner)." 
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Fig. 89. ' Aedes (Ochlerototus) sticticus Meig. 
Terminalia (total view). (Aut. del.) 

clothed with fine hair-like bronzy-brown scales, the sides 
with bigger, white narrow curved scales. Fine, more or less 
conspicuous white lines divides the bronzy-brown area into 
two broad, longitudinal bands as well as two shorter lateral 
bands in the posterior part of mesonotum. Bristles on the 
sides of the ~mesonobum and above wing-root pale golden. 
S C u t e l1 u m with white narrow curved scales and pale 
golden bristles. P o s t n o t u m dark brown. P l e u r a e 
and C o x a e with white broad, flat scales and pale bristles. 
W i n g  venation blackish brown with Some white scales a t  
the base of costa. H a l t e r e s with luteous stem and darker 
globule clothed with some whitish scales. L e g S. Fore side 
of fore- and middle femurae dark brown sprinkled with some 
white scales, hind f emurae yellowish-white with dark brown 
apex. Kmee spots white. Tibiae apically and basally dark 
brown, sprink~led with white scales forming, especially on 
the outer side of the hind leg, a white stripe. Tarsal seg- 
ments brown with paler scales on the outside. A b d o m e n. 
Tergites black with white basa1 bands conspicuously nar- 
rowed in the middle. Venter white scaled. Wing: length: 
well over 3.5 mm. 
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Fig. 90. Terminalia of A. (0) sticticz~s Meig. and A. (0) nigrinzcs Eckst. 
A. (0) sticticus. a,  basistyle with apical- and basal lobe; b, basal lobe; 
C, claspettes. A. (0) nigri?tus. d, basistyle with apical- and basal lobe; 
e, sclerotised parts of phallosome; f, lobes of the 9th tergite. (Aut. del.) 

M a l e. H e a d. A n t e n n a e. Torus black Flagellum 
dark brown and white ringed with minute white hairs on 
the ultimate segments. Hair-whorls greyish brown with 
yellowish reflections. P r o b o s C i s with metallic colour, 
apically sLightly distended. P a l p i with rnetallic colour, 
exceed the proboscis by about the length of the ultimate 
segment (recorded from a pinned specimen) . T h o r a x 
with two median longitudinal dark lines, divided only by a 
narrow bighter stripe. Laterally two shorter dark stripes. 
The white line a t  the outside of the hind tibiae is narrow but 
distinct. 

T e r m i n a l i a (figs. 89, 90). Basistyle well over three 
times as long as  broad. Apical lobe with short, broad and 
curved hairs. Basa1 lobe prominent and rather projecting, 
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Fig. 91. Larva1 character of A. sticticus (Meig.) and A. nigrinus Eckst. 
A. sticticus, a,  head; C (below), conlb; A. nigrinus, b, head; C (above), 

comb. (After Peus 1933.) 

uniformly covered with short hairs and basally with a stout 
spine. Dististyle slender, tapering in the dista1 third and 
with a long claw. Stem of the claspette rather slender, 
somewhat curved. Above the middle of the stem with a 
break and two hairs. Phallosome cylindrical, ventrally open, 
but fused on the dorsal side cof the  base. Lobes of the ninth 
tergite with three spines of median dength. 

L a r v a (fig. 91). As hitherto no larvae of this species 
have been foun~d in our region, I here quote Peus (1933, 
1 2 ( i / ; ) ,  p. 157) who says: 
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"Bei den Larven sind die gemeinsamen Merkmale, durch die sie 
sich von ihren Verwandten trennen, von Edwards und Martini flxiert 
worden. Untereinainder lassen sich die k iden  Arten auf Grund meiner 
Sammlungspraparate (142 sticticus-, 51 nigrinus-Larven) leicht durch 
die Ausbildung der Frontalhaare unterscheiden, die bei sticticus 2- 
3-strahlig, bei nigrinus samtlich einfach sind. Nur bei einer sticticus- 
Larve ist eins dieser Haare einfach, und nur bei einer nigrinus-Larve 
eins dieser Haare gespalten. Weiterhin sind die Zahl und die Fonn 
der Striegelschuppen fur jede Art typisch: sticticus besitzt eine grol3ere 
Zahl von Schuppen, durchschnittlich 20-24 (18-27). Bei nigrinus 
betragt die Zahl der Striegelschuppen durchschnittlich nur 10-12 (oft 
auch mehr, bis 15, selbst 17);  die einzelnen Schuppen sind bei dieser 
Art schlanker, der Enddorn ist langer ausgezogen. Den iibrigen von 
Martini angefuhrten Charakteren (Kiemenlange, Stellung des Atem- 
rohrhaares, Breite dm Sattels) kann ich keine Bedeutung beimessen, 
da  sie in meinen Serien eine zu groae, sich jeweils uberschneidende 
Variabilitat zeigen." 

Geographical distribution. 

,S W e d e n : Dlr.: ?Sundborn, Karlsbyn! 9 : 10.-15. vi. 1941 
(Tjed). 

N o r W a y : AK: 15. Lorenskog: near L~renskog railway 
station ; P : 2. vi. 1919 ( d 9) (LRN) . 

Distribution outside Denmark and Fennoscandia. 

Edward~s (1921, p. 318) mentions different places where this species 
occurred, but, as  indicated above, he did not differentiaite the two 
species sticticus and nigrinus. However, as  these species are rare and 
little known, I find it of interest to quate Edwards, who records the 
species, mostly females, from: "S C o t l a n d (Stephen's type; also 
Aberfoyle,; Carter); E n g l a n d (New Forest, Theobald's types) 
F r a n  C e (Melun, Debreuil; Bois de Lutterbach, Bois de Borne, 
Chalampe, (P. Lesne); G e r m a n y (Luben, Rados, Halle, Loew; Bonn, 
Schneider; Berlin, Lichtwardt) ; D e n m a r k (Jutland, Wesenberg- 
Lund) ; A u s t r i a (Linz, Kahlenberg, Aigen, Mik; Dornbach, Hand- 
Zirsch; Prater, Polcorny; Styria, Mann) ; H u n g a r y (Szovata, Csiki) : 
Siberia (Asinovo, 61" 25' Trybom). A long series collected by Dr. K. 
Kertesz at  Fuzine and Jasenak (Croatia) shows very little variaition." 
The spedes is further recorded from: B e l g i u m : "Destelbergen (FI.) ; 
Heide (Camp.), 3-5", (Goetghebuer 1925, p. 126) and from W. 
S i b e r i a : "Rayon Turuchmsk: Nischne-Inbatskoje, 13. vii. (01, 
(Wnukowsky (1928, p. 164). 

Of the finds recorded above, I consider the specimens from Den- 
mark as  nigrinus, and I fully agree wifth Peus (1933, 12(1/2!), p. 157-8) 
who remarks: "Die in der Litemtur bisher niedergelegten Daten iiber 
die geographische Verbreitung von sticticus and nigrinus in Eurapa 
sind revisionsbedurftig." He further adds: "Weitaus die meisten An- 
gaben durften sich auf sticticus beziehen, der nach meinen Erfahrungen 
in Deutschland eine weit verbreitete, stellenweise, so z. B. in den 
Inuindationsgebieten grol3eren Flusse, wie Oder, Spree (Spreewald.), 
Rhein usw., im Massenentwicklung auftretende Art ist." 

23 - Xorsk Entomol. Tidsskt'. Suppl. I 
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According to the above mentioned I consider, a t  any rate, the fol- 
lowing records as certain: E n g l a n d : the oounties Hants and West- 
morland; S C o t l a n d : the county Pertshire (Marshall 1938, p. 166) ; 
G e r m a n y : "Unterspreewald bei Schlepzig, $': 22. vi. 1928; Ober- 
spreewald (Forst Straupiltz), o: 11. viii. 1928; - - - Finkenkrug 
(Berlin), Q: 10. vi. 1928; Breslau, in den gesamten Auwaldern der 
Oderniederungen ober- und unterhalb der Stadt (Strachate, Ransern, 
Masselwitz, Oswitz, Kosel, Waldvorwerk) - - - (1928). - - - In 
den reinen wiesengebieten (Weistritz, Ohle, Lohe, Weide) (Peus 1929 b 
(x ) ,  p. 8); Frankfurt (Sack) (Martini 1931, p. 297); F r  a n  C e : 
"Environs de Mulhouse; Bois de Lutterbach; bords du Rhin: Chalampé, 
aofit (P. Lesne). Lyon (Dr. Villeneuve); Creuse: La  Celle-Dunoise 
(Alluaud)", (Séguy 1923, p. 141); Elsas (Eckstein) (Maitini 1931, 
p. 297) ; P o l a n d (Tarwid 1938 a-b) ; B o s n i a : environs of Sara- 
jevo; Sarajevsko polje; a t  Pale (about 900 m above sea level) (Aipfel- 
beck 1929, 8, p. 292); U S S R :  "Recorded from Voronesh district 
(environs of Voronesch: Schtschak), Ukraine (Polesje: Rybinsk and 
Dnepropetrovsk distr.: Reingard and Guzevitsch!), and also from 
S i  b er ia : Osinovo a t  Jenisej, 61" 25' (Trybom t. Edw.); the last 
mentioned record ought to be confirmed." g"Stackelberg 1937, p. 172). 

011 the distribution of this species (A. hirszcteron Theob.) i~n the 
A m e r i C a n C o n t i n e n t Matheson (1929, p. 138) says: "This 
speoies is widely diotributed over the eastern United States and 
Canada, west to the Rocky Moutains." As quoted above, A. goninlus 
D. K. has been recorded from Kerrville, Texas. Recent records of 
A. sticticus are: Maine (Bean 1946); Michigan (Irwin 1941), Missouri 
(Adams and Gordon 19431, Lousiana and South Carolina (Bradley, 
Fritz, Perry 1944). 

Biology. 

Three pupa of sticticus were found in a partly shaded 
pond near Larenskog railway station. The water was to 
some extent covered with Lemna; degree of pH: 5.9. 

The few observations on the hiology and ecology of this species 
outside Fennoscandia are here quoted from Peus, who says (1929 b, 3/n ), 
p 8-9): "Die Art ist als charakteristisch fur  die leichten Auwalder 
und Wiesen - zumal wenn letztere mit Salaxgeb'ischen durchsetzt 
sind - im Inundationsgebiet der groBen Flusse anzusehen"; (1932, 3/4 
u 5, p. 184): "Typisch fur die Auwald mit seiner maBigen Beschaittung 
sind vor allem die zwei Arten Aedes lateralis und Aedes vexans. Sie 
strahlen zwar auch in lichte Stellen des Erlenhochwaldes, wie in das 
freie Wiesengelande hinein, besitzen im Auwald aber deutlich ihr 
Optimum. Ihre Massenentfaltung, verbunden rnit der Erzeugung 
mehrerer Generationen im Sommer, stellt sie in der erste Reihe der 
Plageerreger - - -"; (1933, i / z ,  p 158): "Oekologish hat  sticticus 
sein Optimum in halbbeschattetem Gelande (Auwalder.), nigr%czcs an- 
scheinend in unbeschattetem, freiem Wiesenland." 

Aedes (Ochlerotatus) nigrinus (Eckstein). 
Culqcida nigrina Eckst. (Centr. B1. Eakt. I. abt. Orig. 82, p. 67) 1918 
0. sticticus var. co~zcinnus W-L. (D. Vid. Selsk. Skr. Nat. 

Math. Afh., VIII, 7, p. 92) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1920 
A. sticticus Martini (Lindn. Flieg. Pal. Reg., 11-12, p. 334). . 1931 

"j Treilslated from the Russian text. 
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Synonymical and systematical remarks. 

The synonymy above is according to Peus (1933 (s), 
p. 155), however Wesenbe~g-Lund's sticticus var. concinnus 
is placed here, as I am of the opinion that his description 
agrees with the species nigrinus Eckst. Peus remarks on 
this matter: 

"Welche Art Wesenberg-Lund (Danske Vid. Selsk. Skrift., 
Nat. og Mat. Afh., 8 Rzekke, VII, p. 92, 1921) in seinem 
"sticticus (Meig.) var. concinnus Steph." vor sich gehabt 
hat, kann ich nicht sicher entscheiden. Auch uber die wahr- 
scheinliche Identitat des nearktischen Aedes aldrichi Dyar 
u. Knab mit unserem sticticus oder uber die weniger wahr- 
scheinliche Identitat des nearktischen A. hirsuteron Theo- 
bald mit unserem nigrinus muB ich mich, da ich nordameri- 
kanische Exemplare nicht habe einsehen konnen, eines Ur- 
teils enthalten." As mentioned before, the documentary 
material of Wesenberg-hnd has not been accessible, but 
from his publication (1920, pp. 92-93) I got the impression 
that his 0. sticticus (Meig.) var. concinnus Steph. most 
probably is A. nigrinus Eckst. His remark: "Hind tibia 
with a very characteristic white stripe on the outer side" 
makes it obvlious that he had in hand one of the two species 
sticticus Meig. or nigrinus Eckstein. F~urther the description 
of the antennae: "- - - the joints subequal, - - - 
second joint a little larger; - - - tori - - - black - -" 
suits very well with nigrinus. 

In the museum co~llection we have one male and four 
females of A. hirsuteron Theob. I have msde slide prepara- 
tion of the male genitalia, but the exaot form of the basa1 
lobe can not be diagnosticated with cedainty. The females 
correspond with sticticus in colour and form of the antennae 
as well as in the colour of the wing scales, but the scales 
on the posterior pronotum are bronzy brown as in nigrinus. 
I therefore can not consider the American form as syno- 
nymous with the European sticticus. Most probably we 
have to do with local races, but the problem can not be 
settled unti1 more material has been brought together and 

I 

the geographical distribution fixed. 

Description. 

F e m a l e. H e a d with some pale golden bristles forming 
a little tuft between the eyes. Vertex ("occiput") with 
yellowish-white narrow curved scales and dirty-white up- 
right forked scales in the middle, black upright forked scales 
on the sides. Rows of black bristles bordering the eyes. 
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Temporae with a great patch of black flat broad scales in 
front, dirty-white scales with a yellowish tint behind. 
C l y p e u s  black. P r o b o s c i s  and labellae black. A n -  
t e n n a e. Torus black with single white scales. Flagellum 
black with a coating of minute white hairs and iarger black 
hairs a t  the bases of 6he segments. P a l p i (fig. 70 b) 
about one fifth the length of the proboscis, genera1 appear- 
ance stout. Segm. 3 well over half the length of sagm. 4, 
nearly half as  broad as long. Segm. 4 well over three times 
a s  long as broad. Ultimate segm. minute, about l/s the  width 
of the penultimate. Palpi with blackish brown scaling. 
T h o r a x. Anterior pronotal lobes black, with white narrow 
curved scales and dark, golden reflecting bristles. Posterior 
pronotum with bronzy-brown narrow curved scales, caudal 

' part white scaled. Mesonotum black, in the middle clothed 
with fine hair-like, dark bronzy-brown scales, the sides with 
bigger, greyish narrow curved scales. A fine, more or less 
conspicuous white line divides the bronzy-brown area into 
two, broad longitudinal bands. Bnistles on the sides of meso- 
notum with golden reflections. S C u t e l l u m and antescu- 
tellar area with white narrow curved scales and pale go~lden 
bristles. P o s t n o t u m  black. P l e u r a e  and c o x a e  
with patches of white broad flat  scales; bristles pale golden. 
W i n g venation blackish-brown wlith white scales a t  the 
base of costa, radius and media. In subcosta the white scaling 
is predominating. H a l t e r e s with brown stem and darker 
globule, o lo thd  with white scales. L e g s. Fore slide of fore 
and middle femurae blackish brown, sprinkled with white 
scales, hind femurae whitish scaled with subapical black 
ring. Back aide of femurae greyish. I h e e  spots white, 
conspicuous. Tibiae basally and apically dark brown, with 
a white longitudinal stripe on the outer side. This is very 
pronounced in the hind leg. A b d o m e n black. The tergites 
with broad white basa1 bands. Venter white scaled. In 
some specimens the apical part of the sternites black. Wing: 
length: about 3.5 mm. 

M a l e. H e a d. Vertex ("occiput") with black upright 
forked scales and many black bristles; middle of vertex with 
white narrow curved scales. Temporae with flat white 
scales. A n t e n n a e : Torus black, flagellum blaok with 
minute white hairs a t  the ultimate segments. Hairwhorls 
blackish. P a l p i : Hair-tufts a t  the apex of the long seg- 
ment long, a t  segment 4 and 5 short. T h o r a x in the 
lspecimens at hand partly denuded. Integument black. Meso- 
notum in the middle with two longitudinal lines of blackish- 
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brown hair-like scales, a t  the sides with pale golden narrow 
curved scales and black bristles. Bristles above the wing- 
root pale golden. S C u t e l l u m with patches of pale golden 
narrow curved scales and bristles of the same colour. 
A b d o m en blackish-brown, with basal white bands some- 
what narrowed in the middle. Venter blackish brown; a 
great patch of white scales on each side of the middle line. 
Lateral hairs pale golden, long. 

T e r m i n a l i a (fig. 90). The terminalia of A. (0.) nigri- 
nus are very similar to  those of A. (0.) sticticus. A useful 
differential diagnosis has been elaborated by Peus (1933, 
p. 153 e t  seq.). As he has ,remarked, the differences are 
subtile, but liP one has good slide preparations for  comparison 
they are  well noticeable. In the total shape the terminalia 
of nigrinus are  somewhat more compact than those of stic- 
ticus. In sticticus the most prominent part of the apical 
lobe is located distally, while this projection of the apical 
lobe lies basally in nigrinus. The basal lobe has the typical 
neckfonned constriction in both species, but the dista1 end 
of the lobe is more slender anld pointed in sticticus whereas 
i t  is broader and rounder in nigrinm. In the Norwegian 
specimens of nigrinus the lobes 'of the ninth tergite have 4 
spines of moderate length. 

L a r v a (fig. 91). Concerning the differential characters 
of A. sticticus and A. nigrinus, see p. 3%. 

Geographical distribution. 

D e n m a r k : 1. JyZZand: Linding a t  Varde (Kryger leg.) 
( W-L) . 

N o r W a y : O n : 32. SeZ: Laurgard, 9: 8. vii. 1870 (Siebkz) ; 
V A y : 1. Tveit: Kriigeboen, P: 3. vi. 1931 (9) (LRN) ; 
H E n  : 23. Ytre Rendal: Solbakken, 9: 15. vii. 1936 
(LRN);  Renaen, P: 15. vi. 1944 ( 8 9 )  (LRN) ; Renaen, 

Q: 7. vii. 1944 (LRN). 
F i n l a n d : EnL: Kilpisjarvi! Q: 11, vii. 1929 (R. F'rey). 

Distribution outside Denmark and Fennoscandia. 
Concerning the distribution of A. nigrinus, Peus (1933,  1 2  ( % l ,  

p. 158) says: "Sollte den Angaben Wesenberg-Lund's (a. a. O.) nicht 
unser nigrinus zugrunde liegen, so scheint letzterer eine sudwest- 
europasche Art zu sein, die in Deutschland nicht uber das obere Rhein- 
gebiet hinausreicht." As will be seen from the records above, this 
did nat agree with the recent investigations. On the contrary I have 
the impression that  nigrinus ranges farther north in our regioa than 
sticticus. However, the two are among the rarest species in Fenno- 
scandia, and very little is known as  to their actual distribution. Further 
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investigation is strongly needed in this matter. The scattered records 
friom places outside our region are: G e r m a n y : Weinheim, Hewen, 
d i': 23. vii. 1932 (F. Peus) (coli. Z. M. Oslo) F r a n  C e : Eavirons of 
Strasbourg: "Auf den Wiesen bei Wolfsheim und Oberschaffolsheim" 
(Eckstein 1918, 82, p. 68) ; Fontainebleau Bellecroix (Séguy ), (Peus 
1933, 1 2  ( $ 1 ,  p. 155); P o l a n d  (Tarwid 1935, 1938a);  U S S R :  
"From USSR only recorded from Leningred distr. (Jukki: Stackel- 
berg!)" (Stackelberg 1037, p. 172) .DT 

Biology. 

A pupa of A. nigrinus has been found a t  KrAgeboen 
(VAy 1) in the first  days of June in a partly shaded pond 
near the higliway. Sphagnupm a t  the border of the pond, 
pH: 5.5. In the same pond were found: Corethra sp., Noto- 
necta sp., red C h i r o n o m i d - larvae, H y d r ac nids. In 
Ytre Renda1 (HEn 23) pupae were found medio June in an 
open-lying p001 in a grassy area near the little brook Ren- 
Aen, pH: 5.9. 

On this species, Eckstein (1918, 82, p. 68) says: "Sie legt ihre Eier 
einzeln auf feuchten Boden ab, uberwin.tert als E i  und vermag mehre- 
ren Generationen im Jahr  zu erzeugen. Sticht empfindlich und ist fur  
die Ortschaften Wolfsheim, Oberschaffolsheim und Achenheim zusam- 
nien mit uexans eine wahre Pliage." From U S S R, Stackelberg (1937, 
p. 172) records: "The species is characteristic of open meadow~. '"~ 

Aedes (Ochlerotatus diantaeus) H. D K. 
A. dia~ztaeics H .  D. K .  (Mosq. N. a. C. Am., 4, p. 758) . . . . . . . . 1917 
A. serus Martini (Ub. Stechmucken, p. 96) . . . . . . . . . . . . . . . . . . 1920 

Description. 

F e m a l e. Front of h e a d with pale golden bristles 
forming a little tuf t  between the eyes. Vertex ("occiput") 
with pale golden, narrow curved scales, above with yellow 
upright forked scales. Temporae with yellowish-white broad 
flat scales. Eyes bordered with dark brown bristles. 
C l y p e u s blackish brown. Proboscis black, labellae black. 
A n t e n n a e. Torus dark brown. Flagellum. Basa1 part 
of first segment brown, the remainder of flagellum blackish- 
b ~ o w n  clothed with minute white hairs, 'longer black hairs 
a t  the base of the segments. P a l p i (fig. 70 k)  dark brown, 
nearly one fift the length of the proboscis long and slender. 
Segm. 3 about zh the length of segment 4 and about three 
times a s  long as  broad. Segm. 4 five times as long a s  bmad. 

'' Translated from the Russian text. 
'Vranslated from the Russian text. 
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Fig. 92. Aedes (Ochlerotatus) diantaeus H .  D. K.  
(Terminalia (total view). (Aut. del.) 

Ultimate segm. somewhat oblong, about 1/8 the length and 
1/2 the width of the penultimate. T h o r a x. Anterior pro- 
nota1 lobes blackish brown clothed with pale yellow, narrow 
curved scales and pale golden bristles. Posterior pronotum 
with pale yellow or whitish, narrow curved scales. Meso- 
notum blacikish brown cl'othed with pale golden or whitish, 
narrow cu rvd  scales. Two median, llongitudinal, bronzy- 
brown stripes of nearly hair-like, narrow curved scales. 
These stripes are faintly divided by a narrow line oi golden 
scales or they may be fused. At either side of the ante- 
scutellar space is a shorter lateral dark stripe. Bristles pale 
golden. S C u t e l l u m blackish brown with golden, narrow 
curved scales and golden bristles. P o s t n o tu  m blackish 
brown. P l e u r a e and C o x a e blackish brown with patches 
of white, b~oad ,  flat scales and pale golden bristles. W i n g 
venation damk brown. H a l t e r e s with yellowish-brown 
stem and brown globule, the latter with some dirty-white 
scales. L e g S. F'ront side of fore- and middle femurae dark 
brown, basally with dirty-white scaling; back side pale 
yellowish. The dark scaling is embracing the hind femurae 
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Fig. 93. Aedes (Ochlerotatus) diuntueus H .  D. K .  
a,  basal lobe; b, claspette; C-d, spine with wing; e, lobes of the 

9th tergite. (Aut. del.) 

apically while the yelllowish scaling predominates the basal 
part. Knee spots dirty white. Tibiae and tarsal segments 
dark brown. A b d o m e n. Tergites blackish brown with 
basal white bands, very narrowed or even disappearing ,in 
the middle and widening laterally, then forming lateral white 
spots. Th.e sternites basally greyish scaled, apically with 
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O 
Fig. 94. Larva of A. (0) diantaeus H. D. K. in 4th instar. 

a, Termina1 segments of larval; b, head and tip of antenna; C, mentum, 
d, pecten teeth; e, comb-scales. (Aut. del.) 

dark bands. Cerci long, bl~ack. Length of body: about 5.5 
mm (W-L). Wing length: 4.5 mm. 

M a 1 e. H e a d .  A n t e n n a e. Torus blackish brown; 
flagellum brown and grey ringed. Ultimate segments blackish 
brown with minute white hairs. Hairwhorls long, greyish 
brown with yellowish reflections. P r o b io s C i s dark brown. 
P a l p i metallic, slightly longer than the proboscis. The 
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long segment distally somewhat thickened, also the last two 
segments swollen. The ultimate segment somewhat more 
slender and about 4/5 the length of the penultimate. Hair- 
tufts with dark metallic ~f lec t ions ,  at  the end of the long 
segment and a t  segmemt 4 they are long, a t  the ultimate iseg- 
ment short. T h o r a x in the middle with two longitudinal, 
broad dark brown lines, a t  the sides with golden or more 
whitish, narrow curvod scales. A b d o m e n dark metallic, 
with white lateral patches which may be connected through 
narrow basal bands. Venter whitish scaled with dark tri- 
angles at  the caudal border of the segments. Wing length: 
4 mm. 

T e r m i n a l i a (figs. 92, 93). Basistyle nearly three 
times as long as broad, somewhat swollen in the apical third 
and with a dense tuft of very long hairs. Apical lobe stout 
and projecting, with ventrally directed hairs. Basa1 lobe 
broad, a t  the caudal angle with a prominent conica1 pedestal 
bearing two curved spines and a t  the basal angle with a 
warty projection bearing one stout curved spine. Xtem of 
the claspette basally broad tapering distally. In the middlc 
of the stem there are two small projections, each bearing a 
seta. Appendage with short petiole and very broad wing. 
Dististyle basally somewhat swollen, tapering distally, with 
long claw. Proctiger with stout hookformed paraprocts. 
Lobes of the ninth tergite with 5-14 stout spines of median 
length. Mean value of 8 specimens (counted for both sides) : 
9.9. The number of spines in the northern specimens seems 
to be somewhat greater than in specimens from more 
southern latitudes. Martini (1931, p. 275) gives no details 
in the description, but from his figure I have counted 5 - 6  
spines and Staokelbe~g (1937, p. 170) figures 5 spines on 
each lobe. Concerning Americlan specimens Matheson re- 
cords 4-5 spines and Dyar "about six". 

L a r v a (f,ig. 94). Head broader than long. Antennae 
conspicuously longer than heed, spinose, rather straight. 
Antenna1 tuft of about zh the length of the shaft, with 4-6 
hairs and inserted about y5 the length from the base of the 
antenna1 shaft. Bristles a t  apex of antennae very long, 
sensory appendages of moderate length. Inner frontal hairs 
somewhat behind the mid frontal hairs. Hair-formula ~about 
3 or 4. Dorsal prothoracic hair-form~ula about 1, 1, 2 ; 1 ; 1 ; 1 ; 
2; 1. Comb-scales 9-14, scales long and pointed, wlith some 
denticles a t  the base of the median spine. Siphonal index 
about 3.3. Siphon slightly tapering from the middle. Pecten 
with about 18 teeth, the last ones detached. Siphonal tuft 
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with about 7 hairs, inserted a t  about the middle of the 
siphon. Anal segment longer than wide. Saddle reaching 
7/, down the sides of the anal segment. Saddle-hair single. 
Dorsal brush with an outer pair of long, stout single hairs 
and an inner pair of tufts with about 9 hairs. Ventral bilush 
with about 3 shorter precratal tufts and about 20 long cratal 
tufts. Dorsal annal gills longer than saddle, ventral pair 

I 

of about the same length as  saddle. 
I 

T a b l e  30 .  
. Larva1 chaetotaxis of A.  ( 0 )  diantaeus H. D. K. 

P -  - 

Number of branches i11 l Number  of l 
Frorital hairs  Siphonal Comb. 1 Pecten 

out. mia. i n n e l /  tuft  I scales 1 

Geographical distribution. 

D e n m a r k : 2.  Sjmlland: Stenholtsvang a t  Hillerad (W-L) ; 
Griib forest (W-L) . 

S v e d e n : hitherto not feund (N!) 
N o r W a y : A K : 12. Bmrum: Fornebo L :  2. v. 1937 (9) 

(LRN) ; 30. UZZensaker: Granli L :  2. vi. 1929 ( 6 9 )  
(LRN) ; H E n : 23. Y t r e  Rendal: Renaen : 6 9: 10. vii. 
1928 (LRN);  20. Trysil: Indbygda, L :  31. V. 1935 
(LRN) ; Lutnes, L :  31. v. 1935 (LRN) ; Gran~se t ,  L :  
31. v. 1935 (LRN) ; l3 a : 5. Hole: pond a t  Tyrifjorden, 
L : 30. v. 1930 ( 6 9 )  (LRN) ; T R y : 13. HilZes0y: Kval- 
ay, Nordfjoild, 6 : 16. ix. 1942 (S-R) ; T R  i : 26. 
Malangen: Skjavikar, 6 : 14. viii. 1941, 18. vii. 1942 
(S-R) ; 29. Balsfjord: Fjeldfraskvann, 6 : 23. vii. 1926 
(S-R) . 

F i n l a n d : A b ( V ) :  Kuusto (Lundstr.) ; Lojo! 9 (Stora) ; 
N(U):  Snappert! 6 : 17. vi. 31 (Klingstedt) ; Om(KP)  : 
Larsmo! 6 : 16. vi. 1933 (Stora) ; Pedersore! 6 : 10.-15. 
vi. 1933, 9: 18. vi. 1933 (Storii.) ; Ob(PP): ?Kiiminki 
(Frey) ; Ks(Ks)  : ?Kuucamo (Frey) . 



364 Leif R. Natvig 

Distribution outside Denmark and Fennoscandia. 

On the distribution of this rare species in G e r m a n  y, Martini 
(1931, p. 276) says: "Ich habe diantaeus an  verschiedenen Orten Nord- 
deutschlands von Hamburg ostwarts gefunden. Auch in Materia1 aus 
Ostpreussen - - - ist e r  sehr haufig, in Danemark offenbar haufiger 
als bei Hamburg." Further i t  is recorded by Peus (1929 b, p. 8)  from 
Finkenkrug a t  Berlin, L: 27. iv. 1928, and (Peus 1930 C, p. 674) from 
Forst Grumsin a t  Angermunde, L: 28. iv. 1929. From L e t t l a  n d, 
Peus records: "Erlen-Calla-Sumpf bei Anting, 8: 16. vi. 1934." As to 
the distribution in U S S R Stackelberg (1937, 169) says: "Recorded 
from Leningrad distr. (environs Peterhof: Montschadskiji., environs 
Luga: Stackelberg), Ukraine (Polesje: Rybinsk distr. Kiev), Sverd- 
lovsk distr. (environs Perm: Mitrofanova.) and from Usurijsk Kraj  
(Alektorov 1931)." O' Further Wnukowsky (1928, p. 164) records finds 
frolm W-Siberia: Tomsk distr.: Tornsk, 9: 5. vii, Ssokolovsky, O: 1. viii., 
Novo-Aleksandrovskoje, P: 27. vii. Rayon Naryrn: Parabel, P: 21. vi., 
Bolschaja Paschina, P: 22. vii.; Rayon Turuchansk: Nischne-Inbatskoje, 
E: 13. vii. The distribution in the A m e r i C a n C o n t i n e n t is  
according to Dyar (1928, p. 174) "Canadian forest region from New 
Hampshire an'd Ontario to British Columbia - - -" and Matheson 
(1929, p. 136) says: "The species is rare and local throughaut the 
northeastern United States south t o  New York, west through Canada 
to British Columbia and south along the Rocky Mountains to Wyom- 
ing." Recent records are: Maine (Bean 1946), Massachusetts (Tulloch 
1939), Michigan (Irwin 1941). 

Biology. 

On the biology of this species in D e n m a r k, Wesenberg- 
Lund (1920-21, pp. 91-92) says: "I have found this 
peculiar mosquito only in one looality in the little bog o€ 
Stenholtsvang near Hillerad. In the sample 23. v. 1919, in 
which I found the larva of A. cinereus I fo~und, among the 
numerous 0. cantans larva?, a remarkable red brown larva 
with very long antenna?, almost as long as  those of C. mor- 
sitans, but almost stnaight, not elagantly curved as  in this 
species. - - - In the time from 25. v. to 5. vi. the poad 
was visited almost every day; the larva was rare, and I 
never got more than about fifty specimens. - - - By 5. vi. 
the pond was almost dried up and got very little water ti11 
October. - - - I had quite given up finding the imago 
in nature, when suddenly on 29. ix. 1919 I found i t  in an- 
other part of Grip forest. - - - In the winter 1919-20 
up to June 1920 the pond was visited regularly; - - - 
On 5. v. the first halfgrown 0. dantaeus larva? appeared in 
the samples; by 25. v. al1 were pupze." In N o r W a y most 
breeding waters are situated in woodland, more or less 
shaded, but in one place (HEn 20: Lutnes, Trysil) some 

!,Translated from the Russian text. 
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larvz. were found in an open lying pond in a field. The larva 
were, in most places, found associated with larvae of A. (O) 
communis, in three places they were aleo associated with 
larvae of A.  (0) intruclens and in one place they were 
associated with larvae of communis (multitudes) , as  well 
as  a few excrucians, cataphyiia and intrudens. Males have 
been found in the time from 10. mii. (WEn 23: Ytre Rendal) 
ti11 16. ix. (TRy 13: Hillesay). In F i n l a n d males have 
been found medio June. 

As to the finds in G e r m a n y, Peus (1929 b, p. 8) records: "Auch 
mein Fund stammt aus altem, feuchtem Mischwaldgebiet. In Finken- 
krug (Berlin) fanden sich - - - Larven in einem temporaren Fruh- 
jahrstumpel vergesellschaftet mit zahlreichen communis, mehreren 
maculatus, meigenanus und einigen intrudens. Sie waren erst er- 
wachsen, als die communis schlupften", and from Angennunde Peus 
(1930 C, p. 674) says: "Die Larven fanden sich einzeln in typischen 
Schmelzwassertumpeln in Gesellschaft von A. communis (massenhaft) 
und A. nzaculatus. Die Bodenschicht dieser vegetationslosen flachen 
Tumpel bestand lediglich aus toten Buchenblattern." According to 
Dyar (1928, p. 174), A. diantaeus seems to be rare also in the A m e - 
r i C a n  c o n  t i n  e n t : "The species is rare and local, frequenting 
the darkest woods. The males do not swarm in the usual manner 
but fly singly where the females are biting. Matings may readily be 
observed. The adults fly both by day and night in dark forest." 

Aedes Ochlerotatus intrudens Dyar. 

A. intrudeas Dyar (1ns. Insc., 7, p. 23) . . . . . . . . . . . . . . . . . . . . . . 1919 

Description. 

F e m a l e. Front of h e a d with some pale golden bristles 
forming a little tuft  between the eyes. Vertex ("occiput") 
in the middle with pale golden or yellowish-white, narrow 
curved scales, above with yellow, upright forked scales. 
Temporae with white, broad, f lat  seales of a more or less 
pronounced yellowish tint. Eyes bordered by a row of black 
bristles. C l y p e u e blackish brown. P r o b o s C i s blackish 
brown, labellae black. A n t e n n a e. Torus yellow, inner 
side darker; with few light scales. Flagellum. First seg- 
ment yellowish, the remainder blaokish b r o m ,  clothed with 
minute white hairs, longer black hairs a t  the base of the 
segments. P a l p i (fig. 70 e) about fifth the length of the 
proboscis; colour of palpi dark bmwn, sprinkled with dirty- 
white scales. Segm. 3 a little more than half the length 
of segm. 4, nearly half as  broad as  long. Segm. 4 well over 
four times as long as  broad. Ultimate segm. small, circular. 
T h o r a x. Anterior pronatal lobes blackish-brown with 
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Fig. 95. Aecles (Ochlerotutus) intrudens Dyar. 
Terminalia (total view). (Aut. de!.) 

yellowish-white, narrow, curved scales and dark golden 
bristles. Posterior pronotum with yellowish-brown, narrow, 
curved scales; in the posterior lower corner with white scal- 
ing. Mesonotum clothed with bronzy golden narrow curved 
soales shading to  whitish a t  the lateral margins, above wing- 
root and a t  the antescutellar space. S C u t e l l u m with pale 
yellowish scales and bristles with golden reflections. P o s t - 
n o t u  m blaokish brown. P l e u r a e and C o x a e with 
patches of ldirty-white, brolad, flat scales and bristles with 
golden reflections. W i n g venation blackish brown, 'occa- 
sionally with a few wh~ite scales a t  the base of costa, radius 
and analis. H a l t e r e s with pale yellowish stem and darker 
globule, the latter clothed with dirty-white scales. L e g S. 
Fore-side of femurae blackish brown, sprinkled with some 
dirty-white scales, back side yellowish. In the hind femurae 
the dark scaling is embracing apically while the basa1 part  
is entirely whitish. Knee spots conspicuously white. Tibiae 
dark brown, sprinkled with light scales which predominate 
the back side. Tarsal segments dark brown on dorsal side, 
the first  segments ventrally more or less with light scaling. 
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Fig. 96. Terminalia of A. (0) intrzcdens Dyar. 
a, basal lobe; b, claspettes; C, lobes of the 9th tergite. (Aut. del.) 

A b d o m e n blackish brown with basal broad, white bands 
somewhat widening lateilally. Venter with dirty-white 
scaliilg. Bristles golden. Wing length: abdut 4 mm! 

M a l e. H e a d : Antennae about the length of the pro- 

1 boscis. Torus blackish brown, flagellum b r o m  and grey 
ringed. Haimhorls with bronzy reflections. Probosois long, 
blackish brown. Palpi exceed the proboscis more or less by 
the ultimate segment. The long segment slender, apically 
swollen, the two last segments about equally stout. The ulti- 
mate segment rather .% the length of the penultimate sseg- 
ment. Both Palpi and hair-tufts dark with bronzy reflections. 
T h o r a x Integument blackish brown, mesonotum with two 
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b 
Fig. 97. Larva of A. (0) intr~ldens Dyar in 4th instar. 

a, Termixal segmexts of larva; b, head; C,  mentum; d, comb-scales 
(below) pecten teeth (above); e, antenna. (Aut. del.) 

black stripes in the median line, surrounded on either side 
by brmzy brown, narrow curved scales. Bristles on the sides 
lof mesonotum and on scutellum with golden reflections. 
A b d o m  e n blackish brown. The segments with white 
basal bands, solmewhat widened laterally. Wing length : 
4.5 mm! 

T e r m i n a l i a (figr;. 95, 96). Basistyle rather three B 

times as  long as wide; apically beneath the apical lobe an 
area cowred with a dense tuft of long hairs. Apical lobe 
distinct, rounded apically, on inner sitde with some stout, 
inwardly directed hairs. Basa1 lobe represented on one side 
by a small warty projection bearing a stout, apically some- 
what curved spine and on the other by two equal, stout and 
curved spines on a conica1 pedestal. Stem of the claspette 
very broad in the basal half, hirsute and with a seta on a 
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projecting angle, autwardly slender and somewhat tapering. 
Appendage: petiolate, ourved and with a somewhat Pong and 
low wing. D~ististyle with a basal conspicuous thickening 
and with a long claw. Proctiger with stout hookformed para- 
procts. Phallos~ome a short and stout cylinder, conspicuously 
constricted before the apex. Lobes of the ninth tergite with 
3-7 stout, short spines. Mean value of 14 specimens (counted 
for both sides) : 4.9. 
As to the American intrudens Matheson (1929, p. 125) 

remarks that the lobes bear 4-5 spines while Dyar (1928, 
p. 173) says: "about eight spines". It therefore seems to 
be no reliable difference between the European and American 
specimens. 

L a r v a (fig. 97). Head broader than long. Antennae 
shorter than head, conspicuously spino~se, rather straight 
and slightly tapering from the insertion point of mtennal 
tuft. Tuft of about i/2 the length of the antenna1 shaft, 
with about 7 hairs and inserted well i /s  the length from 
the base of the shaft. One long bristle at the tip of 
antenna. Inner frmtal  hairs somewhat behind the mid 
frontal hairs. Hair-formula about y4. Dorsal prothoracic 
hair-formula about 2, 1, 1 ;  1 ;  1 ;  1 ;  2; 1. Comb-scales 12-17, 
scales long and pointed, with a few fine hairs near the base. 
Siphonal index about 3.2. Siphon slightly tapering from the 
middle. Pecten reaching the middle of the siphon, with 
about 19 teeth, the 1 s t  ones somewhat detached. Pecten 
teeth with one basal denticle, the detached teeth simple. 
Siphonal tuft with about 7 hairs, inserted about the middle 
of the tube. In most specimens the tuft is insented distally 
to the last pecteai teeth, but rarely one of the pecten teeth 
stands beyond the incertion point of the tuft. Anal segment 
longer t h m  wide; saddle reaching down to about the midline 
of the segment, the ventral border conspicuously incised. 

T a b l e  31. 
Larva1 chaetsotaxis of A (0) intrudens Dyar. 
- 

---p- 

Number of branches in 
Siphonal 

24 - Norsk Entomol. Tidsukr. Supyl. 1. 
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Saddle-hair simple. Dorsal brush with an outer pair of long, 
stout single hairs and an inner pair of tufts with about 8 
hairs. Ventral brush with 1-2 precratal tufts and about 17 
cratal tufts. Ainal gills conspicuously longer than saddle. 

Remarkable i s  the great variability in the chaetotaxis of 
the Norwegian larvae, fiurther the fixures for the average 
values are somewhat higher than ithose published by ~ a i - t k i  
(1931, p. 295). 

Geographical distribution. 

D e n m a r k  : Hitherto not found (N!) 
S W e d e n : V r m :  customhouse north of Langfloen a t  Klar- 

alven! 9: 12. vi. 1934 (Skjerven) ; Dlr: Sarna, Fulufjell! 
9: 18. vii. 1918 (KBF) ; Falun, Norslund! 9: 22.-29. vi. 
1931 (Tjed.) ; Venjan, Brintbodar! 9: 18. vii. 1933 
(Tjed.) Sundborn, Karlsbyn! 9: 21. vi. 1941 (Tjd . ) .  

N o r W a y : A K : 11. Asker: Holmen farm, 9: 30. vii. 1930 
(LRN) ; 13. Bygdoy: L: 24. v. 1928 (LRN) ; 30. Ullens- 
aker: Granli, L: 2. vi. 1929 ( 8 9 )  (LRN) ; H E s : Il. 
Elverum: pmd a t  the highway Elverum-Indbygda, L: 27. 

1 
v. 1934 ( 8 ) ,30. v. 1935 ( 8 9) (LRN) ; H E n : 20. Trysil: 
Indbygda; L: 31. v. 1935 ( 8 9 )  9: 7. vii. 1934 (LRN) ; 
Nybergsund, L: 31. v. 1935 ( 8 9 )  (LRN) ; Szt re  farm, 
0: 17. vii. 1933 (Skjerven) ; Lutnes farm, L: 31. v. 1935 
( 8 ) (LRN) ; Kneiten farm, 9: 19. vi. 1935 (Skjerven) ; 
Vestby L: 8. vii. 1934 (9) (LRN) ; 23. Y t r e  Rendal: 
Solbakken, Storsjaen, 9: 6. vii. 1931, 22. vii. 1934, 20. vii. 
1939, 19. vii. 1941 (LRN) ; Renien, 9: 10. vii. 1928 
(LRN) ; 30. Engerdal: Myrstad farm, 9: 5. vili. 1934 
(LRN) ; S T i  : 37. Tydal: Skarpdalen, 9: 2. viii. 1923 
(LRN) ; T R y : 14. Troms~iysund: ? Ramfjord, Fager- 
nes, 9: 29. vi. 1921 (S-R) ; T R i : 27. Malselv: Frihetsli, 
y :  29. vi. 1914 (B. Poppius). 

F i n l a n d : Karislojo ! 9 : (Hellén, Linnaniemi) ; N ( U )  : 
Eisbo ! 9: (Hellén) ; LZ(ZnL): Enare, 9: 25. vi. 1930 
(Frey) (det. F. W. Edwards). 

Distribution outside Denmark and Fennoscandia. I 

Only scattered iiecords are published on th'is species. From G e r -  . 
m a n y : Peus (1929, p. 9) records: "Ostdeutschland (Posen?) (ex. 
coll. Loew): 8 ;  OstpreuBen (GnoB Raum): 8;" Finkenberg-Briecelang 
(a t  Berlin): L: 22. iv. 1928; funther a t  Dannenberg (Bez. Ltinenberg), 
L: 5. vi. 1929 (Peus 1930 C, p. 673); Unterspreewald (Peus 1932, p. 140). 
From L e t t l a n d it is recorded from "Erlen-Calla Sumpf bei Anting, 
3: 16. vi. 1934 (Peus 1934 b, p. 78) and Tarwid (1935, 1938 a )  records it 

r 
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from P o l a n d. As to the ldistribution in U S S R Stackelberg (1937, 
p. 177) says: "Recorded from Leningrad distr. (~e t e rho f f :  Montsch. 
1936), Voronesch distr. (environs Voronesch: Schtschelkanovzev) , 
Ukraiine (Dnqropetrovsk: Reingardt and Guzevitsch! ) , Lower Volga 
(environs Saratov: Martini) and a t  the southern counterrforts of Ural 
(Perm distr.: Karitonov)." lM According to Dyar (1928, p. 173) the 
the distribution in the A m e r i C a n C o n t i n e n t is: "Forested 
Canadian Zone from Atlantic to the Rockies, Rocky Mountains from 
Colorado to Alberta and British Columbia (Skeena River)." The same 
aiuthos (Dyar 1923 d, p. 54) records the following finds from U S A  : 
"New York: Karner, 19. iii. 1904, Elisabethtown, 23. iv. 1905; Massa- 
chusetts: West Springfield, 13. iv. 1905, Longmeadow, 16. iv. 1905; 
New Hampshire: Dublin, 23. v. 1910; Montana: Whitefish, 16. vi. 1921." 
Further Irwin (1943) records it from Michigan: Chebogyan county. 
Recent records are: Maine (Bean 1946), Rhode Island (Knutson 1943); 
Utah (Don M. Rees 1942). 

Biology. 

In N o r W a y larvae of this species have been found from 
24. v. to 8. vii. The last mentioned find was in Vestbp 
(HEn 20), 571 m above sea level. Breeding waters are: 
small, shallow pools m d  waterfilled ditches mostly a t  the 
border of pine woodland. In  some places the bottom of the 
waters was covered with decaying pine-needles. The larvae 
seem to tollerate rather polluted water. In one place, Nyberg- 
sund (HEn 20), the little breedi~ng pond was just a*t the edge 
of a cabbage pile. The larvae have been 5ound associated 
with larvae of A. excrucians, cataphylla, communis, dian- 
taeus and A. cinereus. For details see table 2, p. 60. No N o r - 
W e g i a n males have been found in the field, females have 
been f o m d  from 19. vi. to 2. viii. In  S W e d  e n females have 
been found from 21. vi. to 18. vii., in F i n l a n d the only 
dated specimen has been found 25. vi. In  N o r W a y females 
have been caught in woodland, in dwellings (Engerdal, 
Trysil, Tydal, Ytre Rendal), in cow-stables (Asker, Trysil) 
as  well as  in hog-cotes (Trysil). I n  Trysil I have been 
attacked by females in  woodland, on a aunny day. 

Concerning the biology of this species in G e r m a n y, Peus (1932, 
p. 140) records: "Diese bis vor wenigen Jahren auBerst selten in 
Europa gehaltene Art  gehort im Spreewald zu den dominierenden, sehr 
charakteristischen Stechmucken. - - - In  den geschlossenen 
Waldern (hauptsachlich Erlenhochwald) des Unterspreewaldes ist sie 
auBerordentlich haufig. Die typischen Entwicklungsgewasser sind die 
flachen, seichten, vegetationslosen Wasserlachen mit totem Laub am 
Grunde, die auf den fruhjahrlichen Grundwasseranstieg zuruckgehcn, 
--p Die Weibchen sind sehr angriffslustig und stechen auch am 
Tage bei hellem Sonnenschein (naturgemaB nur im Walde)." 

I"" Translated from the Russian text. 
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The only biologica1 record from U S S R is published by Martini 
(192.8 C, p. 44): "Von dieser Ar t  wurde einzige Larve in dem Wa!de bei 
Poliwanowka in einer Schneeschmelztumpel gefangen, in dem zugleich 
A. nenzorosus, rostochiensis und cantans-Larven lebten, am 12. Md." 

From U S A Dyar (1928, p. 173) records: "The larvae breed very I 

early in cold snow-pools and wet meadows, the suminer and following I 

winter being passed in the egg state on the ground. The adults are i 
fontl of entering houses and c m  be found in such places unti1 July, 
when ithere is no sign of adults out of doors. This is in contra- 
distinction to the habits of other forest mosquitoes, which generally 
shun interiors." On the other hand, Matheson (1929, p. 126) remarks: 
"Dyar states that this species readily invades houses but I have never 
taken them in houses though I have found them abundantly in wooded 
areas throughout the season." 

Aedes (Ochlero ta tus) pulla fus (Coquiiiet). 

C .  pullatus Coq. (Proc. Ent. Soc. Wash., 6, p. 168) . . . . . . . . . .  1904 
A. acrophilz~s Dyar (Ins. Insc. Mens., 5, p. 127) . . . . . . . . . . . . . .  1917 
C.  juyorum Villeneuve. (B  ull. Soc. Ent. France, 1919, p. 59) . . 1919 
A. gallii Martini. (Arch. Sckiffs-Trop. Hyg., 24 ,  Beih., 1, p. 110) 1920 
A. metalepticus Dyar. (Ins. Insc. Mens., 8, p. 51) . . . . . . . . . . . .  1920 
A. seguyi Apfelbeck. (Konowia, 8, p. 288) . . . . . . . . . . . . . . . . . .  1929 

Systematical and Synonymical remarks. 

As to this species, Edwards (1921, p. 316) remarks: 
"I have not seen the types, but an Italian male of A. meta- 
lepticus sent by Prof. Bezzi is practically identica1 in struc- 
ture with an American male of A. pullatus in the British 
Museum; the distinctions given by Dyar must be due either 
to individua1 variation or to differences in mounting. The 
only differences observable in the Italian specimen were that 
the stem of the claspette was slightly stouter, slightly more 
angulated, and with 'a more distinct bristle arising from the 
angle; the (main 'spine of the  basa1 lobe was somewhat 
stouter, and the pale scales of the thorax whiter. These 
differences taken together may possibly in~dicate a variable 
distinction. Dyar suggested that C. jugorum might be the 
same as A. metalepticus, and this is almost certainly the 
case - -" (See further the disoussion under: terminalia). 

Description. 

F e m a l e. Front of h e a d  with some goldeii bristles 
forming a little tuft  between the eyes . Vertex ("occiput") 
with brown-golden narrow, curved scales and upright forked 
scales, the last mentioned flaiiked by blackish ones. Tem- 
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porae with yellowish-white broad, flat scales. Eyes bordered 
by yellowish-white narrow, curved scales and blackish brown 
bristles. C l y p e u s blackish brown. P r o b o s C i s con- 
spicuously longer tham femurae of fore-leg, black; labellae 
black. A n t e n n a e. Torus black with rows of white, broad 
flat scales on the dorsal and inner side. Flagellum blackish 
brown, clothed with minute white hairs, longer black hairs 
a t  the base of the  segments. P a l p i (fig. 70 g )  dark 
brown o r  blackish brown about ane fourth the length of the 
proboscis. Segm. 3 nearly half the length of segm. 4, over 
twice as long as  broad. Segm. 4 about five times as long as 
broad. Ultimate segm. oblong, its length about l/j:, i ts  width 
nearly l/IL of segm. 4. T h o r a x. Anterior pronotal lobes 
blackish-brown with yellawish-white narrow curved scales, 
and dark bristles with golden reflections. Posterior pronotum 
with yellowish-white narrow curved scales. Mesonotum 
black, clothed with yellowish-brown narrow curved scales, 
on the'lateral margins and around the antescutellar space 
shading to yellowish-white. In  the middle two bare, close, 
black longitudinal lines and a shorter sublateral black stripe 
on each side of the antescutellar space each sparsely clothed 
with hair-like bronzy-brown scales. The numerous bristles 
on the scutum are mostly blackish brown, in other specimens 
they may be more o r  less golden, especialiy above the wing 
root. S C u t e l l u m with yellowish narrow curved scales 
and dark golden bristles. P o s t n o t u m blackish brown. 
P r o p l e u r a e with yellowish-white narrow curved scales. 
P l e u r a e and C o x a e with patches of white, broad, flat 
scales of a yellowish tint, and pale golden bristles. Wing 
venation blackish brown with conspicuous white scaling a t  
the base of costa and radius; white scales may also be found 
a t  the base of analis. H a l t e r e  s with luteous stem and 
darker globule, the  latter with dirty-white scales. L e g S. 

Front side of femurae dorsally dark brown, ventrally 
yellowish-white. The dark parts sparsely blended with light 
.soales. In the hind legs the dark scaling is embracing the 
femur apically while the light scales predominate the basal 
part. Back side of femurae yellowish-white. Knee spots 
dirty-white. Tibiae dark brown sprinkled white scales. First 
tarsal segment dorsally dark brown, ventrally more or less 
sprinkled with light scales; the last segments with a uniform 
dark brown colour. A b d o m e n. Tergites blackish brown 
wiith basal yellowish-white bands, laterally somewhat widen- 
ing. Venter white scaled. Cerci long, black. Wing le2gth: 
4.5 mm. 
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The colouring of this species is subject to great vari- 
ation. In  some specimens the palpi may be sprinkled with 
dirty-white scales. The mesonotum may be more or less 
ochreous and the light scaling on the sides of mesonotum 
may be white. In one specimen the median part of meso- 
notum is dark brown, blended with a few brown-golden scales 
along the lateral margins, while the sides of the mesonotum 
are coinspicuously white; further the legs are sprinkled more 
than usually with white scales. 

Concerning the variability of this species Martini (1931, 
p. 320) remarks: "Viariabilitat zeigt die deutlichere oder 
weniger deutliche dunkle Streifung des Scutum. Die 
scheitelnde Mittellinie ist bei den Saratower Stucken schlecht 
ausgepragt, wahrend sie bei Stucken aus Jugoslawien un- 
gewohnlich deutlich ist, ebenso stark wie die Linien uber 
den Seitenwulsten. Die lichte Beschuppung der Flugel bei 
den Saratower Situcken ist sehr ausgedehnt, sie greift hier 
sbark an der C und r entlang und nimmt auch einen 
groBen Teil des cu ein. Dagegen ist sie bei den jugo- 
slawischen Stucken wenig deutlich. Dlie mannlichen Taster 
sind dagegen gerade bei den Saratower Stucken besonders 
dunkel. In einer anderen Serie aus Jugoslawien tri t t  die 
scheitelnlde Linie auf dem Thorax kaum liervor. Amerika- 
nische S~tucke stehen in der starken Auspragung ~der schei- 
telnden Linie und der Bechrankung der weiBlichen Be- 
schuppung auf die Basis C, r und an den Gallii der ersten 
jugoslawischen Serie sehr nahe, ebenso in dem weiBlicheren 
Ton der Beschuppung. Wir konnen danach vielleicht eine 
Gebirgsrasse der mehr kontinentalen Gebirge von Balkan bis 
zu den Rocky Mountains (pullatws), eine Rasse der dem 
maritimen Kilima angehorigen Gebirge (Gallii) und eine 
Rasse der Steppen unterscheiden." As the above mentiloned 
N o r W e g i a n vaniations are al1 from islands and coaistal 
locali~ties, I have the feeling that further researches are 
strongly needed ti11 the question concerning geographical 
races in this species can be settled. 

M a l e. A n t e n n a e. Toms blackish-brown. Flagel- 
lum black and white ringed. Ultimate segment blackish- 
brown with minute white hairs. Hairwhorls long, black 
greyish-brown reflecting. P r o b o s C i s long, slender. 
P a l p i about the length of the proboscis. The long segment 
gradually thickened towards the apex. Segment 4 apically 
a little tapering. Ultimate segment scarcely more slender 
than segment 4 and about the same length. Hair-tufts a t  
segment 5 of mean length, a t  segment 4 and apically a t  the 
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Fig. 98. Aedes (Ochlerotatus) pullatzis Cocq. 
Terminalia (total view). (Aut. del.) 

long segment long, dark brown. Colour of the palpi similar. 
Some light spots in the basal part of segment 3 and a t  seg- 
ment 4. T h o r a x somewhat denuded in the specimens a t  
hand. Integument blackish brown. Scaling at  the sides of 
thorax and a t  the antescutellar space white. Stout setae a t  
the sid'es of the thorax and a t  the acutellum. A b d o m e n. 
Scaling meallic with white basal bands widening laterally. 
Venter of similar colour with broad white basal bands con- 
spicuously widening laterally. Hairs a t  the caudal and 
lateral borders of the segments with yellowish grey reflec- 
tions. Wing length: 4.5 mm. 

T e r m i n a l i a (figs. 98, 99). Basistyle well over three 
times as long as broad, with conspicuously projecting apical 
lobe that  carries ventrally directed hairs; along the inner 
border of the ventral flap a row of long setae. Basa1 lobe 
small, a t  the dorsal side with a stout apically curved spine, 
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Fig. 99. Termjnalia of the Hyparcticus-group. 
A. (0) pzsllatus, a, basal part of basistyle with basal lobe, claspette, 
paraproct and lobe of the 9th tergite; b, tip of claspette with spine; 
C, warty projection of the basal lobe with the unequal spines; d, disti- 
style; e, scleroti.sed parts of phallosome; basal part of claspette; f ,  pzsl- 

latus; g 4 ,  intrudens; i, diantaeus. (Aut. del.) 

a t  the ventral side with a small warty projection bearing two 
unequal spines, one of ordinary form, the other distally 
faintly sclerotized, flat and Banceolate, apically more or 
less curved. S t a  of the claspette broad and the base, below 
the middle with a projecting angle and tapering distally. 
The angle is furnished with a seta. Appendage: a petiolatd 
hook with rather broad, apically tapering wing. Dististyle 
curved, rather slender, with long claw. Proctiger with stout 
hookf od paraprocts and f aint epiprocts. Phallosome of 
the usual Hyparcticus-type. Lobes of the ninth tergite with 
5-2 short, stout spines. Mean value of 4 specimen (counted 
for both sides) : 5.8. 
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As i t  is, the descriptions of the terminalia of this species 
do not coincide by al1 authors. Apfelbeck (1930, p. 288) 
remarks concerning A. séguy: "Dem A.(O.) puZZatus (jugo- 
rum Villen., GaZZii Martini) zunachststehend, - - - von 
dieser Art  jedoch hauptsachlich durch den d Genitalapparat 
--p differierend." However the figure subjoined lis 
rather schematic and gives few details, but in a note Apfel- 
beck refers to the description of the terminalia of A. jugorum 
Villen. in the handbook of Séiguy (1923, p. 139, 126-127). 
Here the f o m  of the spines on the basa1 lobe corresponds 
with those from northern specimens, as  is also the case by 
Martini (1920, p. 110, fig. 35), but no details are mentioned 
in the text. In his last monograph Martini (1931, p. 320, 
fig. 360) remarks: "Sinneslappen zu einem kleinen, 2 ein- 
warts gebogene Dornen tragenden Hocker zuriickgebildet" 
and the sub jo ind  figure demonstrates two equa1 spines of 
ordinary form. This is also the matter by Matheson (1929, 
pl. XIII, fig. 6) and by Dyar (1928, pl. XXXVIII, fig. 125). 
If these figures have been carefully drawn there must be 
great variations in the terminalia in this species. 
h the above mentioned figures by Séguy (1923, fig. 126 

-127) a distally directed tuft  of long hairs is delineated on 
the basistyle. As to  this detail Edwards (1921, p. 316) 
remarks: "- - -- but Séguy's figure of the hypopygium 
of a specimen (not the type) of C. jugorum s h o w ~  a distinct 
apical hairtuft on the sidepiece, as in A. intrudens. The 
Verestoriony example that  I have examined have an aggre- 
gation of hairs in this position, almost suggesting a tuft, 
and Séguy may have exaggerated the appearance of a tuf t  
in his specimen, or the species may be somewhat variable. 
Both Séguy's and Kertesz's specimens agree with Bezzi's 
except in this one point. As remarked by Villeneuve, there 
are long dense hairs arching over the upper (sternal) surface 
of the hypopy,gium, as  in A. rusticus, A. cataphylla, and some 
others." Also Peus (1929 C, p. 122) comments this point con- 
cerning the specimeiis from Harz: "Ich kann nicht finden, 
da6 distalwarts die Borsten dichter stehen, wie es aus 
Séguy's Figur hervorzugehen scheint." He emphasises the 

I variability of the  claspette in this species and he points out 
that  the shape of the stem of the claspette can not be used 
for  differeiltiatiion of the species of Hyparcticus. 

L a r v a (fig. 100). As no Fennoscandian larva of this 
species has been accessible I here quote the description by 
Dyar (1928, p. 171) : 
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Fig. 100. Larva of A. pullatus Coq. in 4th instar. Termina1 segments 
and comb-scale. (After Martini 1931.) 

"Head rounded, bulging a t  the sides; antennae moderate, sparsely 
spined, with a tuft a t  the middle. Head-hairs upper in eight, lower in 
four or there about, antenna1 tuft multiple. Lateral comb of the eighth 
segment of many scales in a large tniangular patch. Airtube over 
three tirnes as long as  wide, the pecten ~eaching the basa1 third; a 
multiple hair-tuft about the middle. Aaal segment with a dursal iplate 
reaching well down the sides, excavate on the margin; ventral brush 
posterior; dorsal tuft a s  long hair and brush on each side; lateral hair 
single, small. Anal gills nearly twice as long as  the segment, painted." 

Geographical distribution. 

S W e d e n : T.Lpm.: Kiruna (Lichtwardt) (Edwards 1921, 
p. 316) ; environs Abisko, L. P: 15. vi.-3. vii 1937; I: 
3. vii. 1937 (Thienemann, 1938, pp. 308-9). 

N o r w a y  : N T v  : 4. Namsos d (S-R); N n v :  69. Ande- 
nes: h~denes ,  d: 22. vii. 1941, 9: 24. vii. 1941 (S-R) ; 
T R V : 9. T r a n ~ y :  (Granvik, d : 10. vii. 1943, 9 11.-24. 
vii. 1943 (S-R) ; 13. Hillesay: Hillesoy, 9: 11.-14. vii. 
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1928 (S-R); 16. H e i g ~ y :  Hushat t~y ,  0: 9. vii. 1935 
(S-R) ; MAkeskjzr, 9: 20. vii. 1934 (S-R) ; Tonsvag, 6 : 
22. vi. 1925 (S-R) ; 17. K a r i s ~ y :  Vann~y ,  6 : 30. vi. 1925, 
9: 29. vi.-17. vii. 1925 (S-R) ; F 0 : 23. Sor-Varanger: 
Pasvikhavn, 6 : l. vii. 1937 (S-R). 

F i n l a n d  : Hitherto not found (N!). 
U R S S : K o b  Peninsuia (Lapponia Imandrae): Kibiny 

(Stackelberg 1937, p. 175). 

Distribution outside Fennoscandia. 

A. pullatus has a very interesting geognaphical distribution, being 
a typical exponent of the boreo-alpine group of animals. In  G e r - 
m a n y the species is recorded by Peus (1930 C, p. 672-3) from 
Brocken in Harz, L: 5. v., L. P :  5. vii.; further by Martini (1931, 
p. 321) from Schwarzwald. According to Gallii Valerio i t  is found in 
S W Z t z e r l a n d in lake Rogneda in Veltin (2390 m above sea level). 
Concerning the distribution in F r a  n C e (Séguy (1923, p. 141) records: 
"Col du Lautaret (Hautes-Alpes), sur le bord de la rcute qui decend 
vers Briancon a 2100 m d'altitude environ. On rencontre aussi des 
adultes a Premols (900 m)  et  autour du Lac Luitel (1000 m)  dans le 
massif de Belladonne, au  Mont Seneppi (1755 m )  près de la Muse, a la 
Grave (Hautes-Alpes), 1525 m, au pied du Lautaret (E. Hesse)" 
Broleman (1918, p. 427) records the species from "Vallée du Gave de 
Pau:  Haute vallée (Haute-Pyrénées) am Gedre (1000 m)" Dyar (1920 
(8) ,  p. 4--6) mentiom the following localities from I t a l y : "Alps, 
province Sondrino, Italy a s  follows: M. Meriglio, 18000 m, 17. vii. 1900; 
Scais, 1500 m, 19. vii. 1901; Venina, 1600 m, 8. viii. 1903; Chiareggio. 
1700 m, 9. viii. 1903, Campo Moro, 2000 m, viii. 1903 (M. Vezzi)." 
Edwards (1921, p. 316) records males from the T r a n s y l v a n i a n 
A l p s (Verestorony) a s  well a s  from B a l k a n (Vermosa, 1200 m, 
Greuse) and Apfelbeck (1929, p. 289) described the species, under the 
name of A. ségz~yi from the environs of Sarajevo. In U S S R the 
species is recorded by Martini (1928 C, p. 44) from Saratow. As to this 
find he remarks: "Der neue Fund deutet auf eine Brucke zwischen 
den nordamerikanischen und den westeuropaischen Funden." It is 
very probable that  this interpretation is correct. Thus males and 
females of pullatz~s are recorded by Edwards (1928 a, p. 2)  from Petro- 
pavlovsk (vii.-viii.) in K a m t C h a t k a ,  a find missed by Martini. 
From the A m e r i C a n C o n t i n e n t the following records have been 
published: A l a s k a : (Dyar 1923 d, p. 53) : Camp 327, Alaska Engi- 
neering Comm. vii. 1921; Seward, 25. vii. 1921; Anchorage, 21. vii. 1921; 
Skagway, 17. vii. 1919; C a n a d a : (Dyar 1921 b, p. 90) : Alberta: Lake 
Louise, 11. vii. 1918; Banff, 14. wi. 1918; British Columbia: Kalso, 
2. vii. 1903; Kwinitsa, 29. v. 1919; Bennett, 28. vii. 1919; Atlin, 23. vii. 
1919; Yukon Territory: Carcross, 21. vii. 1919; Whitehorse, 27. vi. 
1919; Tahkeena River, 19. vii. 1919; Hootalinqua, 15. vii. 1919; Tantalus 
Mine, 6. vii. 1919; Big Salmon, 15. vii. 1919; Carmack, 7. v%. 1919; 
Dawson, 7. vii. 1919; U S A (Dyar 1923 d, p. 53) : Zduho: Julietta, 21. iv. 
1889; Montana: Whitefish, 16. vi. 1921; Colorado: Aspen, vii. 1922; 
Buena Vista, 3. vii 1917; Estes Park Village, 24. vi. 1924. Recent records 
are: Michigan (Irwin 1941); Utah (Don M. Rees, 1942). 
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Biology. 

From N o r W a y no biologica1 records have hitherto been 
available on this speciels. According to  the materia1 to  hand 
males have been found from 22. vi to 22. vii, females from 
29. vi to 20. vili. However, the character of the finding 
places of A. puilatus in Norway are rather remarkable. This 
species, which in Centra1 Europe occurs in mountainous 
regions and in southern Europe even in very high altitudes, 
has, in northern Norway, a coastal distribution. Most finds 
are from more or less mountainous islands, in some cases 
even from islanlds f a r  out (in the sea. A detailed discussion 
on the interesting distribution of A. puiiatus in Fennoscandia 
and the problems connected herewith will be found in 
chapter 10. 

Concerning the finds in S W e d e n Thienemann (1938, 
p. 308-9) says:  "Abiskogebiet: Im  austrocknen befind- 
licher Graben in der Zwergbirkenheide bei Abisko, 15. vi. 
1936 Larve (IV Stadium) ; Teich am mittleren Karsavagge- 
See, 21. vi. 1936 Larven (N Stadium), Puppenexuvie; Ufer 
des mittleren Karsavagge-Sees. Larven 21. vi. 1936 (I1 u. 
I11 Sta~dium, quelliger Graben in der Zwergbirkenheide bei 
Abisko 3. vii. 1937 Larven (N Stadium), Puppenexvien, 
Imagines." 

From the K o l a P e n i n s u l a Stackelberg (1937, p. 75) 
records that  accordimg tu investigations in Kibiny (Chibina) 
by Fridolin (1936) the larva of this species breeds in oblong 
narrow turf-pools of moderate depth. AIS a rule the pools are 
situated in the narrow peatbogs along rivers and on the first  
terrace which is not innundated in the flood season. The 
bottom of the pools is covered with peat-mud or stones and 
also with leaves of heather an Betuia na~na. The water here 
is comparatively cold which may be explained by the  
existence of affluxes of permanent or temporary character, 
further by communication of the pools with the river or 
underground moraine-waters. In the northern parts of 
USSR the species probably has only one brood in the season 
and appears later than other species. 

According to Dyar (1928, p. 171-2) the ecology of A. pullatus iii 
the A m e r i C a n C o n t i 11 e n t agrees with the conditions in Europe: 
"The larvae hatch from over-wintering eggs in the cold snow-pools 
in spring in tbe mountains. The species ranges from sea-leve1 to 
10 000 feet, reaching a s  high altitudes a s  even the strictly alpine forms. 
The larvae are slow in develapment, being found last in the pools 
after other mosquito inhabitants have tranformed and flown." 
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4. rusticus-group. 

The rusticus-group is characterized by several conispicuous 
characters ~distingluishing it from the other species of the 
subgenus Ocl~lerotatus. 

The female palpi are long. The posterior pronotal scales 
are al1 broad and flat. The shift of the posterior crioss-vein 

I is  less than unity. Male terminalia: Basistyle with strong 
apical lobe; basa1 lobe protmding, narpow at the base and 
expanded distally where it carries a number of flattened, 
lanceolate spines. Dististyle with s-shaped claw. Claspette 
with the stem narrowed in the middle and somewhat swollen 
distally. Appendage pear-shaped, the wing with several 
transverse ridges and pointed apically. 

Larva1 siphon with several pairs of long d o r s a l hairs. 
Edwards (1932, p. 147) records 6 species belonging to this 

group, five of which are Palaearctic and one Nearctic. One 
species only extends into the southernmost part of our 
region. 

Aedes (Ochlerotatus) rusticus (Rossi). 
C. rusticus Rossi (Fauna Etrusca, 2, p. 503) . . . . . . . . . . . . . .  
.? ? C. maczclatus Meig. (Klass., l ,  p. 4 )  . . . . . . . . . . . . . . . . . . .  
? C. musicus Leach. (Zool. Journ., 2, p. 293) . . . . . . . . . . . . . . . .  
C. pungens Rob.-Desv. (Mem. Soc. Hist. Nat. Paris, 3, p. 407) 
C. quadratimaculatus Macq. (Suites a Buffon, 1, p. 34) . . . . . .  
C. diaersus Theob. (Mon. Cul., 2, p. 73) . . . . . . . . . . . . . . . . . . .  
C. nemorosus var. luteovittatus Theob. (Mon. Cul., 2, p. 85) . . 
var. subtrichurus Martini (Arch. Schiffs- u. Trop. Hyg., 3, 

p. 386) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  

Synonymical and systematical remarks. 

The synonymy above is in accordante with Edwards (1932, 
p. 147). However, Martini (1931, p. 277) still uses the name 
of diversus Theob. for this species, and the argumentation 
we find in his previous paper (1922, pp. 108-9, 117) where 
he, i. a., says: "R o s s i s Culiciden fame ich folgender- 
massen auf: - - - C. rusticus = Anopheles unserer 
Nmenclatur d a  Rostmm porrectum, longitudine dimidlii 
corporis, pedes fusci, postici longissimi scheint mir jeden 
Zweifel auszuschlii3en. Die Beschreibung des Thorax laBt 
sich durchaus verstehen, die Worte Abdomen segmentis 
omnibus utrinque nigro maculatis beziehen sich wohl auf die 
dunklen Flecke die man bei f r i s C h e n Stucken infolge der 
helleren Reflexe auf den Terigiten der Hinterleibsringel oft 
deutlich getrennt zu sehen bekommt. (Noch besser zeigt 
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sich die Fleckung an Spiritusmatenial). Der Fundplatz und 
die Gro& passen ebenfalis gut. Was in der Beschreibung 
R o s s i s auf diversus Theob. SchlieBen laBt, dst mir durch- 
aus unerfindlich. - - - A. diversus. Die unter diesem 
Name allgemein bekannte Mucke nennt man jetzt vielfach 
rusticus. Ich habe aber erst unter sehr vielen Stucken ein 
einziges gesehen, dessen Hinterleib leidlich auf Rossis Be- , 
schreibung passen wurde. Versuche durch groBere Warme 11 
hellere passendere Stucke zu erzielen, scheiterten an der 
Elmpfindlichkeit der Art gegen hohe Temperaturen. Auch 
der Fangort R o s s i s paBt nach meinen Beobachtungen gar ., 

nicht zu diversus und ich habe oben davgelegt, w a r u  ich in 
R o s ,s i s rusticus Anopheles sehe. Meine fruhere Vermu- 
tung, daB rusticus dorsalis sein konnte, die sich auf R o n - 
d a n i s Auffassung stutzte sowie das nigripes Zett. = diver- 
sus sein konnte, wozu mich die GroBenangabe veranlaBt 
hatte, scheinen mir doch nicht ausreichend begrundet, nach- 
dem ich die Originalbaschreibung von R o s s i gelesen und 
ferner gefunden habe, da6 Zetterstedt 1850 die GroBe von 
nigripes nur auf 2%-3 Linien angibt. Oben wurde gezeigt, 
daB maculatus Mg. 1804 der alteste Name fur  diese Art ist." 

As mentioned above I have a t  hand the type specimens 
of A. nigripes (Zetterstedt) from Greenland, and this speuies 
has no resemblance a t  al1 to the much larger A. rusticus 
Rossi. The same objection has previo~usly been put forward 
by Séguy (1923, p. 153). 

Edwarids (1921, p. 308) lmentions an interesting variation 
(female) with the abdomen almost entirely yellowish scaled. 
This specimen is from Szeged in H u n g a r y. He further 
remarks: "A similar specimen from Budapest has been 
described by Theobald (Mon. Cul. IIV, p. 344) as Culex 
lutescens, but, as  stated above, I prefer to use Fabricius' 
name in another sense. Walker (List. Dipt. Buit. Mus. I, 
p. 8) queries C. musicus as the same as  C. quadrimaculatus. 
The synonymy indicated may be correct, but the specimens 
are no longer in existence." 

Description. 

F e m a l e. H e a d with some pale golden bristles forming 
a little tuft  between the eyes. Vertex ("occiput") in front 
with yellowish narrow curved scales, above in the middle 
with pale golden, upriight forked scales, on the sides with a 
few dark ones. Temporae with yellow broad, flat scales. 
Eyes bordered with yellowish-white narrow curved scales 
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l and dark brown brilstles. C l y p e u s blackish brown. P r o - 
b o s C i s dark brown with scattered yelmlowish-white scales 
in the basal half. A n  t e n n a e. Toms blackish brown, 
densely clothed with yellowi~sh-white scales. Flagellum dark 
brown, the first  segment with yellowish-white scalles a t  the  
inner side. The remainder clothed with minute white hairs, 

li with greater black hairs a t  the base of the segments. P a l p i 
rather long, about i/4 the length of the proboscis; colour 
dark brown, sprinlk~led with yellowish-white scales. T h o 
r a x. Anterior pronotal lobes black, above with blackish 
brown scales and black bristles, below with yellowish-white 
broad, f lat  scales and pale golden bristles. Posterior pro- 
nlotum above with comparatively broad, f lat  blackish-brown 
scales; below with broad flat  white scales. Mesonotum in 
the middle with two longitudinal dark golden lines, a t  either 
side of the antescutellar space with a similar shorter line, 
al1 surrounded by pale golden narrow, curved scales. The 
lateral margins of mesonotum with dark brown bristles, 
those above the wing-root pale golden with darker apex. 
S C u t e l l u m black with patchas of pale golden narrow 
curved scales and long bristles. P o s t n o t u m blackish 
brown. P l e u r a e and C o x a e with dense patches of white 
broad, f la t  scales and pale golden bristles. W i n g venation 
dark brown, sprinkled with yellowish scales, in particular a t  
the base of costa, radius and analis and along the subcosta. 
The shift of the posterior cross-vein is lesis than unity. 
H a l t e r e s with luteous stem and darker globule, the last 
clothed with dirty-white scales. L e g S. Femurae yellowish 
white with dark brown scaling embracing apically. Knez 
spot yellowish white, conispicuous. Tibiae dark brown and 
whitish sprinkled. First  tarsal segment with mamy pale 
scales, the remainder dark b~own.  A b d o m e n. First ab- 
domina1 segment with two patches of whitish scdes  and 
with golden bristles. The remainder of the tergites dark 
brown with yellowish-white basal bands and a median stripe 
of the same colour, increasing caudally. Venter whitish. 
eighth sternite dark brown, yellowish-white sprinkled. Ceroi 
long and broad, dark brown with scattered light scales. 
Length of body: 7 mrn (W-L). Wing length: about 6 mm. 

M a l e. P r o  b o s C i s dark brown with a bluish tinge. 
ventral side with white scaling a t  the basal part. A n t e n - 
n a e. Torus black. Flagellum black and greyish ringed. 
two ultimate segments blackish brown with a coating of 
minute white hairs. Hair-whorls dark grey, lighter towards 
the t ip of the heirs. P a l p i exceeding the proboscis by 
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about the length of the ultimate segnient. The apex of the 
long segment and the last two segments swollen. C~louring. . 
The long segment whitish with dark apex and a dark ring in 
the micldle, the white parts with scattered dark scales. Seg- 
ment 4 white with lateral borders of dark scales. Ultlimate 
segment with a patch of white scales a t  the base, otherwise 
dank. The dark scales with more or less distinct bluish 
reflections. Hair-tufts fox-coloured changing into greyish 
towards the tip of the hairs. The t h o r a x o£ the two speci- 
mens at hamd is partly denuded. Integument black, with 
yellowish narrow curved ecales. A b d o m e n. Tergites 
dark brown with yellowish basal bandls. Segment 2 with 
an indistinct longitudinal median yellow stripe. Segment 8 
yellowish-white. The base of the basistyle with yellowish- 
white scaling. Dense rows of golden yellow hairs form an 
arch oves the claspettes. Lateral hairs of abdomen fox- 
coloured. Abdominal sternites white scaled. Length of wing 
about 6.5 mm. 

T e r m i n a l i a (fig. 101). Basistyle distinctly curved, 
well over three times as long as wide. Apical lobe strong, 
with several short, broad and curved hairs. Basa1 lobe pro- 
truding, narrow a t  the base and expamded distally where it 
carries some short spines and a t  apex a cluster of long, 
flattened, lancoolate spines. Dististyle curved and with a 
long, s-shaped claw. Claspette conspicuously curved, the 
stem narrowed in the middle amd somewhat swollen distally. 
Appendage pear-shaped, the wing with several transverse 
ridges and pointed apica'lly. The basistyle is very hairy as  
well as the eighth tergite which carries a row of long, 
caudal~ly directed hairs that form a dome covering proctiger, 
basal lobes and the claspettes. Lobes of the ninth tergite 
with 5-6 short spines. Paraprocts with strongly sclerotised 
apical hooks. 

L a r v a (fig. 102) I have only a few slide preparatiions of 
the anal eegments of Danish larvae a t  hand, but as the most 
distinguishing charaders are found just on the siphon, I 
complete the description of these preparatilons by a quota- 
tion from Wesenberg-Lunds (1920-1, pp. 8 5 - 6 )  description 
of Danish larvae. 

"Head rounded, wider than llong, narrowed before the eyes ; 
a notch a t  insertion of antennae; fnont margin arcuate. 
Antennae extremely short, straight, spinoee ; antenna1 tu£ t 
small, inserted almost in the milddle of the antennae; a t  the 
apex two smal~l hairs a long hair and a digit; anteantmnal 
tuft multiple, lower frontal tuft  triple, upper double; epi- 
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d e 
Fig. 101. Aedes (Ochlerolatus) rusticus Rossi. 

a, Terminalia (total view); b, claspette; C ,  dististyle; d-e, basa1 lobes. 
(Aut. del.) 

stome with a very characteristic coloration of the head inte- 
gument. Eyes well developed. 

Thorax much wider than long, rounded; hair formula of 
froatal border 5141331415 or 4131331314 ; hair 1 after median 
tuft 3 short, lateral hairs highly developed; most of them 
in lamge multiple tufts, some of them silngle. 

25  - Norsk Entomol. Tidsskr. Siippl. I. 
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Fig. 102. Larva of A. (0) rusticus Rossi in 4th instar. 
a, Termina1 segments of larva; b-f, pecten teeth; g-h, comb-scales. 

(Aut. del.) 
I 

1 
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Abdomen moderate, the f iwt  segments much shorter than 
the last;  lateral hair-tufts an segment one and two multiple. 
on segment three to six double; a pair of subdorsal hairs on 
segment one to six, largest on segment four to six." 

Comb with 12-16 elongated scales, which are furni,shed 
with a long median spine, some submedian denticles and 
laterally fringed with fine hairs. Siphonal index about: 
3.4. (The depicted specimen probably somewhat pressed by 
the slide cover.) Siphon slightly tapering in the distal 2kj of 
the total length. Ventral tuft  inserted a t  about 2/5 the length . 
from the base, with 6 hairs of well over 2/5 the length of the 
siphon. Pecten with about 23 close-set, stout teeth and 
2-3 widely-spaced narrower teeth, 1-2 of which are  situa- 
ted distally to  bhe ventral tuft. The close-set teeth are 
mostly furnished with severa1 basa1 denticles, the distal, 
widelyaspaced teeth without denticles. A secondary small 
tuft is inserted on the inner side of the pecten and somewhat 
nearer to the base of the siphon than the main hair-tuft. 
Siphon in about the middle with 3 pairs of long d o r s a l 
hairs; the  regular dorsal hair, near the apex of the siphon, 
minute. The apical hair in the ventral valve slender and 
hookshaped. Anal segment with saddle reaching well over 
y4 dodown the sides; saddle-hair long, single. Dorsal brush 
with an inner pair of tufts with about 9 llairs and an outer 
pair of long, stout hairs. Ventral brush with about 16 cratal 
and 3 - 4  pre-cratal tufts. Anal gills short. 

Geographical distribution. 

D e n m a r k': 1. Jyl land:  Errested: Vesterskov! (north of 
Haderslev) 9: 24. v. 1936 (P. Nielsen) ; 2. Sjcellund: 
Hillerad (W-L) ; Suserup (W-L) ; Ermelunden! L: 28. v. 
1922 (I. P. Kryger) ; vicinity of K~benhavn!  9 (Stzaig.1 ; 
Amager (W-L). Moegz: Ulvshale! L:  2. iv. 1938 (H. 
Anton) ; Klostewhov! L :  iv. 1938 (H. Anthon). 

Distribution outside Denmark. 

According to Marshall (1938, pp. 157-8) A. rusticus is reoorded 
from: S C o t l a n d from the county: Ross and Cromarty, f rom E n g - 
l a n d from the counties: Beds, Cambs, Glos, Hants, Herts,  ~ e n t ,  Nor- 
folk, Notts, Oxford, Surrey and Sussex, from W a l e s from Glamorgan. 
F r a m  B e l g i u m i t  is recorded by Goetghebuer (1925, p. 215) fr0m: 
"Mont-Saint-Amand, Melle, Destelbergen, Waerschoot, Oosracker, Vin- 
derhaute (F1.1, Foret  de Soignes (Tonnoir) Brux.), 4-6." From 
F r a n C e Séguy (1923, p. 151) records the  following finds: "Dans les 
environs de Paris! - - Rennes (E .  Hesse); Jura :  Montsous-Vaudry 



Leif R. Natvig 

(P. Lesne: Mus. Panis); Allier; Albi (Dr. Villeneuve); - - ." Brole- 
mann (1919, p. 72) records i t  from: "Mayenne, près de la  gare de 
Neuilly-Saint?Ouen and Eckstein (1920, p. 342) from Strassbourg. 
From P o r t u g a l Braga (1931, p. 69) records the species from "Ama- 
res, Setembro de 1928 (Braga). Leca da Palmeira, Agosto de 1926 
(Braga)." It is further recorded from A l g i e r (Surcouf (Séguy, 
1923, p. 151). In  G e r m a n y A. rusticus i s  recorded by Martini (1920, 
p. 100) from "Hamburg - - -, bei Roevershagen bei Rostock i. M. 
bei Muritz, - - - von Hela." Peus (1929 b, p. 8) records the species 
from Finkenikrug, Berlin), L: 20. v. 1928 and at Friedberg (Hessen), 
L: 30. v. 1928, Vogel (1933, p. 182) records i t  at Ludwigsburg (Wurt- 
temberg) and Eokstein (1920, p. 342) from Mannheiim. H u n g a r y : 
Balaton (Mihàlyi 1941). As to the distribution in I t a l y, Ficalbi 
(1896, p. 270) remarks: "Questa specie è stata catturata da Rossi 
in Toscana nel Pisano" and Edwards (1920, p. 308) records finds from 
Taranto (Hargreaves) and Livorno (Mann), and further Waterston 
(1921-2, p. 134) records it from M a C e d o  n i a. 

Biology. 

Concerning the biology and ecology of A. rusticus in D e n - 
m a r k, Wesenberg-Lund (1920-1, pp. 87-8) says: "Its 
life-hlistory may be surnmed up as follows: The imagines 
are hatched in May and may probably lay their eggs on the 
dried b o t t m  of forest ponds, rarely in ponds in meadows, 
without trees around. The eggs are hatched in autumn when 
the ponds get water again. Before winter they are fu11 
grown, and as such they winter, living under ,the ice exactly 
li~ke C. rnorsitans. In the first days of May they pupate, and 
the mosquitoes appear in the first part of the same month." 

As to B r  i t a i n Marshall (1938, p. 157) remarks that  A. rusticus 
"is without doubt a one-generation species - - - The majority of 
the adults appear in Api1  and May, and are rarely met with after the 
middle of July - - - So far  a s  known, the first instar larvae never 
make their appearance before October; the delay in the hatching of 
the eggs being supposedly due to  their having been deposited in 
situations lying above the auturnn water levels. First instar larvae 
have been collected during the months of October to June inclusive. 
Al1 four instars of A. rusticus are usually to be found before the end 
of December, but pupation has never been known to occur unti1 late 
in the following March. The larvae are to be found, for the most parts, 
in ditches or woodland poob, which are bordered with deciduous 
hedges or trees; such pools being usually bottomed with dead leaves, 
upon the larvae feed." 

l 

Martini (1931, pp. 279-80) says: "Ich fing sie im Juni, Juli, be- 
sonders an Knicks und in liichtem Walde. Sie sticht stark zu allen 
Tageseiten im Schatten der Knicks und Gebusche. Fundplatze der 
Larven sind besonders Graben an Waldrandern und Wasser in lichten 

1 
Gebuschen mit uberwiegend grassigem Grunde, schwach flieBende 
Wasser in Schonungen mit VergiBmeinnicht und ahnliche Stellen. l 
Sie verschwindet mit dem dichteren SchluB des Gebuschs und erschaint I 

neu, wo durch Wegnahme der starkeren Busche dem Licht guter Zu- l 

f 

i 
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gang zum Wasser geshaffen ist. Einzelne Stucke habe ich auch in 
ganz offenen Teichen gefangen - - -. E s  ist auffallig, daB sich 
die Ar t  geradezu mit lutescens mischt. - - - Irn Suden (Kleinasien) 
kommt A. divers?ts besonders an  Buschen in offenerìi Wisen- 
gelande vor." 

Séguy (1923, p. 151) jndicates the hibernation of the females in 
F r a n C e: "Les ceufs sont pondus isolement dans les fossés herbeux, 
des le mois de mars, par les femelles ayant hiverné. - - - Wesenberg- 
Lund, 1. C. 25 (1920) affirme que la larve de cette espece passe l'hiver; 
cependant j'ai capturé au  mois de mars des larves au premier 5ge qui 
portaient encore l'appareil d'eclosion cephalique." However, i t  is not 
mentioned if this statement is based on actual finds of hibernating 
fernales. 

Subgenus Finlaya Theobald. 1903. 

The male is well characterised by the terminalia; further 
the probosoie is somewhat longer than the palps. The female 
is recognised by the short and blunt cerci and the b ~ o a d  
sternite of the eighth labdominal segment. The last men- 
tioned characteristic we also find in Aedes cinereus. 

The larva of A. (F.) geniculatus is the only northern 
species of whioh, in the later instar, the antenna1 tuft con- 
sists of a simple hair. Furthermore the larva is recognised 
by the peculiar ~stellate hairs, which are present both on 
thorax and abdomen. 

m e  nearly cosmopolitan subgenus attains its greatest 
development in the orienta1 region; it is absent from 
southern Soubh America and perhaps Madagascar. Of the 
92 species known only one species extends into the southern 
part of Fenn~oscandia. 

Aedes (Finlaya) geniculatus (Olivier). 

Culex geniculatus Oliv. (Encycl. Meth. Hist. Nat. Ins., 6, 134). . ,1791 
CuZex equinus Meig. (Klass. d. Zweifl. Ins., 1,  p. 3) . . . . . . . . . .  1804 
Culex ornatus Meig. (Syst. Beschr. europ. zweifl. Ins., 1,  p. 5)  1818 
? Culex lateralis Meig. (Syst. Beschr., 1,  p. 5) . . . . . . . . . . . . . . . .  1818 
CuZex gut tatus  Meig. (Syst. Beschr., 6, p. 241) . . . . . . . . . . . . . .  1830 
CztZex gut tatus  Curtis. (Brit. Ent., p. 537) . . . . . . . . . . . . . . . . . .  1834 
CuZex albopunctatus Rondani. (Bull. Soc. Ent. Ital., 6, p. 31) . . 1872 

Synonymical remarks. 

The synonymy above is quoted from Edwads  (1932), but 
as the authors are of divergent opinions I find a review of 
the matter desirable. 

Edwads  (1913, p. 1071, in a paper on this species, also 
treats the synonymy and he remarks i. a. : "Culex geniculatus 
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was described by Olivier in 1791 (Encycl. Méthod. VI. p. 134) 
in the  following terms: "Culex thorace cinereo nigro lineato, 
pedibus fuscis, geniculis albis. I1 est de la grandeur du 
Cousin commun. Les antennae sont obscures. La  trompe 
est noire, un peu plus llongue que la moitie du corps. La  tete 
est  cendrée. Le oorselet est cendré, avec deux lignes longi- 
tudinales noiratres, presque réunis, au milieu du dos, e t  une 
autre courte de cjhaque coté. L'abdomen es t  obscur, avec 
le bord des anneaux blaiichiitre. Les pattes sont noiratres 
avec la base d.es cuisses e t  le genou blancs. Les ailes sont I 

transparentes avec les nervures e t  le bord intérieur ciliés. I1 
se  trouve aux environs de Paris, dans les endroits humides." 
--h The object of the  present note is t o  auggest that  
there is no connectim between C. geniculatus and C. hor- 
tensis, but that  C. geniculatus is really the species which 
was subsequently described by Meigen as  C. iateralis (Syst. 
Beschr., 1, p. 5, 1518). It will be noticed tha t  Olivier, in 
describing the abdomen, says i t  is "obscur, avec le bord (not: 
"le bord posterieur") des anneaux blanchiitre". In  this 
sentence the  impression given i~s distlinctly that  the lateral 
rather than the apical portion of each segment is whitish, 
a t  least the words will easily bear this interpretation. Now 
t h e ~  are but two North European gnats having an abdomen 
coloured thus, Aedes c inerem and Ochlerotatus Zateralis. 
The former need not be considered as  Olivier's description 
of the  thorax of this insect will not apply to it. O. Zateralis, 
however, answers perfectly t o  the  description, specimens in 
first-rate cmdition show very clearly the two long and two 
short black lines (of scales) on the thorax, the  ground 
colour of the thoracic scaling being whlitish-grey, and the 
head-scales of the same colour; the tip of the femora, too, 
are conspicuously white, even to the  naked eye, while the 
basa1 half of the hind femora is more uniformly and more 
evidently whitish in this species than in any other British 
gnat. Olivier's statement tha t  his speoies is of the size of 
the common gnat is true lof O. ZateraZis, though specimens 
are often found rather larger than C. pipiens. C. hortensis: 
however, is consistently and considerably smaller than the 
average C. pipiens; moreover, i t  seems to be a purely mediter- 
ranean species, having been recorded only from Italy, Pale- 
stine and Algeria. - -." 

Eckstein records the species under the naine Culicada 
ornata and says (1919, p. 66): "Die Ruckseite des Hinter- 
leibes variiert sehr in der Zeichnung. Oft haben alle Hinter- 
leibssegmente weisse Querbinden, meist sind diese aber an 
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den hinteren Segmenten in der Mitte durchbrochen, so daB 
dort nur dreiseitige weisse Flecke zu sehen sind. - - - 
Sehr characteristisch fur  dlie Art dagegen, immer vorhanden, 
unld bei keiner unserer anderen Stechmuckenarten in dem 
Masse ausgebildet sind die glanuend silberweissen Schuppen- 
ringe an allen Knien, wodurch Cul. ornata leicht und mit 
Sicherheit, namentlich frishe Exemplare, von ahnlichen 
Arten (lateralis, nemorosa, niyrina) unterschiedes werden 
kann.". He is of the opinion that  lateralis is a distinct 
species, and recapitulating he remarks: "Lateralis ist eine 
Art fur  aich und ebenso Ornata und Nemorosa. Diese Arten 
lassen sich, um es noch einmal zu sagen, schon im Larven- 
stadium mit Sicherheit voneinander trennen." 

Wesenberg-Lund (1920/21, p. 94) gives a detailed descrip- 
tion of the Danish genicz~latus, from which I quote: "Meso- 
notum black, covered with bright bvonzy or snow-white 
scales. - - - pleurae black with eight or nine distinct large 
patches of snow-white scales. - - - Abdomen. - - - 
Each s e p e n t  with lateral snow-white spots, - - - knees 
snow-white - -." In his comment on the synonymy of 
this species he says i. a.: "C. ornatus (Hoffmgg.) Meigen 
has always been a very doubtful species, and it is now very 
difficult to  understand what the earlier authors really meant 
by this species; the type-species does not exist anywhere any 
longer - -." 

Martini (1931) uses the name ornatus Meig. and the argu- 
mentation we find in his paper oin the  nlomenclatiure of the 
mosquitoes (1922 C, p. 109) : "Bei Olivier glaube ich die Tiere 
folgendermassen zu e~kennen:  - - - C. geniculatus sind 
die Aedes der nemorosus-Gruppe. Olivier sagt von geni- 
culatus "Schenkel und Knie sind weiB", sie sind also offenbar 
von gleicher Farbe; hatte e r  ornatus vor sich gehabt, so 
hatte e r  wohl wie Séguy ldas auffallende "Sil~berweisse" der 
Knie der "blessen" Farbung der Schenkel gegenubergestellt. 
Die Bezeichnung des Mittelruckens als "cendre" mit zwei 
langen und zwei kurzen schwarzlichen Streifen, die Bezeich- 
nung der dunklen Teile des Hinterleibes in der Diagnose als 
fuscus und der hellen als weiBliche Binden entsprechen nemo- 
rosus, nicht aber ornatus. Fu r  die nemorosus-Gruppe stimmt 
auch dlie Angabe "feuchte Platze", wahrend der doch im 
ganzen nicht haufige ornatus an solche gerade nicht ge- 
bun~den ist. Zur Not wurden die ganzen Angaben auch auf 
einzelne hortensis passen - - -." 

To be sure, the  few northern genicuzatus a t  hand, have al1 
very distinct white spots on the knees, but they differ con- 
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spicuously from the snow-whlite patches on the pleurae and 
the abdominal lateral ,spots. The colour of the knee-spots 
have a yellowish tint differing only in the gradation from 
the more yellowi~sh-white colour of the femorae. Per contra 
the lateral patches on the thorax and the abdominal seg- 
ments are snow-white, with a faint bluish tint, thus having 
a "cold" coluur. However some German specilmens of geni- 
cuiatus in our collection have the knee-spots more conspicu- 
ously whilte than is the case with the northern specimens. 
This criterion is evidently fairly variable. In the de- 
scriptims of Meigen (1818, p. 5 )  I Pind an indication of 
this variability. Iln the diagnosis of Cui. ornatus the suthor 
says: "Legs brown with snow-white knees", and in the fol- 
lowing description he further remarks : "F'emura pale yellow, 
back blackish brown, knee white", but as to Cul. lateralis 
he says: "Knee pale", and now these forms are considered 
as synonyms of the same species. In my opinion the most 
characteristic criterion for this species is the snow-white 
patcheis on the pleurae and further the snow-white lateral 
spots cm the abdominal segments. Altogether iI find 
Edwards interpretation the most clonvinoing. 
h 1921 Hìdwards quoted Culex fusculus Zett. as syno- 

nymous with A. geniculatus Oliv. and msde the folllowing 
remarks (1. C. p. 320) : "Mr. J. E. Collin has kindly examined 
for me the two males of C. fuscuius in Zetterstedt's collection 
at Lund, and from bis notes and accompanying sketch of the 
claspette there can be no doubt that C. fusculus is A. geni- 
cuiatus." In hils great monlograph (1932) the synonym 
C. fuscuius i,s omitteid, and as it would be of i n t e m t  to clear 
up this problem I received, through the courtesy of prof. 
Kemner in Lund, the two males for inspection. Slide pre- 
parations of the tenninalia were made and an investigation 
proved that  the two specimeins were A. punctor Kirby. 

Description. 

F e m  a l e. H e a d. Vertex ("occiput") in the middle 
wilth yellowish white, broad curved scales and upright forked 
scales. On the sides with two patches of blackish brown 
upright forked scales and briistles. Temporae with yellowish ' 
white broad, flat scales. C l y p e u s black. P r o b o s C i s 
and palpi dark metallic with bluish reflection. A n t e n n a e. 
Torus blackish brown, flagellum of the same colour. The 
seigments with a basa1 narrow white ring and clothed with 
minute white hairs. Hair-whorls black. P a l p i (fig. 103) 
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Fig. 103. Aedes (Finlaya)  geniculatus Oliv. 
a ,  Terminalia (total view); b, sclerotised parts of phallosome; C, clas- 

pette; d, femal palp. (Aut. del.) 

about y5 the length of the proboscis. Segment 2 about half 
the length of segment 3. The ultimate segment oval. 
T h o r a x. Anterior pronotal lobes blackish brown with 
broad white curved scales and bristles with light reflection. 
Posterior pronotum with broad flat white scales. Mesonotum 
black with hairlike dark ,metallic or blackish brown scales and 
yellowish white narrow curved scales. The dark scales form 
two broad longitudinal, median lines divided by a narrow 
yellowish white stripe. Bristles dark, above wing root lighter. 
S c u t e l l u m blackish brown with yellowish-white narrow 
curved scales and light bristles. P o 1s t n o t u m blackish 
brown. P l e u r a e blackish brown with patches of sniow- 
white broad flat scales. W i n g with uniformly dark scales. 
The shift of the posterior crosls-vsin about 2.0. H a l t e r e  s 
yellowish grey with a dark globule clothed with small white 
scales. L e  g S. The fore- and middle femorae purplish 
black with yellowish white bases. The better basa1 half of 
the under side ia of the same colour. Hiind femorae yelIowish 
white with the outer ~third dark. Knee spots white. Tibia 



Leif R. Natvig 

Fig. 104. Larva of A. (P) geniculatus Oliv. in 4th instar. 
a ,  Termina1 segments of larva; b, comb-scales; C, pecten teeth; 

d-e, stellate hairs. (Aut. del.) 

anld tarsi dark metallic. Claw formula: 1 : 1 ; 1 : 1 ; 0 : 0. 
A b d o  m e n dorsally clothed with violet brown or dark 
metallic scales, the segments laterally with pabches of snow- 
white scales. Venter with basal white bands. Cerci com- 
paratively blunlt. 

M a l e. A n t e n n a e shlorter than the proboscis, the seg- 
ments black and white ri~nged, the ultimate long segments 
black. Hlair tufts black with Pi,ght metallic reflection. P a l p i 
nearly of the same length as  the proboscis, black. The 
ultimate segments not distinctly swollen. T h o r a x. The 
white markings even more distinct than in the female. 
A b d o m e n with greater white patches than in the female; 
the eighth segment white. Dark parts of abdomen metallic. 

T e r m i n a l i a (fi~g. 103). Basistyle without basal and 
apical lobes. Dististyle slender with a long claw. Stem of 
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Fig. 105. Larva of A. / F )  yeniculatus Oliv. in 4th instar. 
Head of larva. (Aut. del.) 

the claspette not curved, rather Short, appendsge hook- 
forrned. Proctiger with stout hookformed paraprocts. 

L a r v a (fig. 104, 105). Head slightly broader than it  is 
long. Antennae smooth; antenna1 tuft  reduced to a single 
hair. The mild frontal hair wlith two branches, the inneì 
frontal hair unbranched. Unfortunately the hairs oa the 
frontal border of prothorax fare more or less broken off in 
the few specimens a t  hand. As to the Danish larvae Wesen- 
berg-Lund (1920-1, p. 94-5) says : "Hair formula a t  fron- 
tal border 21022012. Between 2 and O a very small hairbuft. 
Lateral hairs long, n a n y  single, the others in multiple tufts. 
Two series of smaller tufts with one single or a few hairs 
between the median and posterilor tufts." According to Mar- 
tini (1931, p. 315) the prothoracal hair formula is: 2 , 1 , 3 ;  
3 ;  2,1,2; 3 up to 4 ,1 ,3 ;  5 ;  2 ,1 ,3 ;  8. Comb with about 14. 
scales, arranged in a single row. The scales are of a rather 
pointed shape and have fine lateral hairs. Siphon~al index 
about 2,O. Pecten with 17-18 teeth, each with a few basa1 
denticles. Siphonal tuft with 4 to  5 branches. Saddle-hair 
very long, with two branches. Vmtral brush consisting of 
about 9 cratal and 1 to 2 precratal tufts, al1 with few 
branches. Anal gills exceptionally broad; the dorsal pair 
about twice as long as the saddle, the ventral pair slightly 
longer than the saddle. A characteristic criterion for this 
species is the presence of the peculilar "stellate hairs" on 
thorax and abdomen. According to the literature some 
characters seem to be more or less variable. Thus Wesen- 
berg-Lund quotes 10 to 12 teeth in the Pecten, Martini says: 
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"ungefahr 15-zahnig" and according to Marshall the number 
varies between 15 and 19 in British specimens. As to the  
number of comb-iscales Wesenberg-Lund and Martini quote 
about 12 and Marshall 11 to 16. 

Larva1 chaetotaxis of A. geniculatus Oliv. 
- 

Frontal hairs 

I out I I inn, comb scales pecten teeth 

1 

Geographical distribution. 

D e n m a r k' : 2. SjmZZand: Hillerod (W-L) , Lillerod! d d : 
Mai 1939. (Anthm) ,  Ugge l~se  Skov! 9: 14. viii. 1938. 
(Anthon). Dragsholm (W-L), Tisvilde (s.w. of Vejby) 
W-L), Suserup (S. of Sor0) ! d?: 27. vii. 1919 (W-L). 

S w e d e n :  S k :  d (Boheman!). 
N o r W a y : V A y : 10. Mandal: Mandal. (L)  : 21. v. 1929 

(LRN) . 
F i n l a n d : Hitherto not found in Finland (N!). 

As to the northern llimit of this species Edwards (1921, 
p. 320) remarks: "The mosrt northerly record I have is Scania 
Sweden (Boheman) ." Hlcwever the Norwegian llocality 
Mandal lies about two degreeis latitude north of Skane. 

Distribution outside Denmark and Pennoscandia. 

According to Marshall (1938, p. 153) A. genicz~latus has been found 
in the B r i  t i s h I s l e s in the following counties: Bucks, Cambs, 
Cheshire, Cornwall, Devon, Essex, Glos, Hants, Herts, Kent, Lancs, 
Middlesex, Oxon, Shropshire, Somerset, Surrey and Sussex. From 
the N e t h e r l a n d s the species is recorded by Theobald (Séguy 1923, 
p. 112), and concerning i ts  distribution in B e l g i u m Goetghebuer 
(1925, p. 214) has  published the following details: "Gand, Laethem, 
Saint-Martin (Fl.) ; Heverlée (Bequaert) ; Tervueren, Stockel, Foret  
de Soignes (Tonnoir) ; Mont-Saint-Guibert (Brux)  ; Lamorteau (Jur. 1, 
V-IX. I n  F r a n C e the species is  widely distributed (Séguy 1923, 
pp. 11-12) : "Bourg-la Reine (Langeron) ; Fori% de Saint-Germain 
(Alluaud) ; Nemours, Chaville (Surcouf: Mus. Paris)  ; Meuden (Séguy: 
Mus. Paris)  ; Rambouillet (Dr. Villeneuve) ; Fontainebleau (Séguy 
Mus. Paris)  ; Marne: Verrières, Villers-Daucourt (Cordier) ; Gray 
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(Coll. André: Mus. Paris) ; Saint-Sulpice-Lauriere (Alluaud) ; Pau 
(Brolmann)  ; Perpignan (Weiss: Mus. Paris) ; Corse: Corte, Vizzavona 
(Maindron: Mus. Paris) ;  Sartène (Le Cerf)." Callot (1939) records 
i t  from Soury (Seine-et-Oise) and Roubaud and Colas-Belcour (1941) 

t from the city of Paris  and Eckstein (1920, p. 341) from Strassbourg. 
From S W i t z e r l a n d the species is recorded from: Bern (Bangerter 
1926) and environs of Lausanne (Galli-Vall. u. Roch. d. J. 1913). 
Further south it has been found in S p a i n : Tabarda (Lauffer) (Séguy 
1923, p. 112) and from P o r  t u g  a l i t  is recorded from: Povoa de 
Lanhoso, X, (Braga) and from Fornos de Algodress, V, (Braga). 
(Braga 1931, p. 58). As to the distribution in G e r  m a n y, the species 
has been published by Peus (1929 b, p. 10) fram the following localities: 
"Welbecker Tiergarten (bei Munster i. W, ) ,  1. iv.; Natrup-Hagen i. W. 
(Habichtswald) , 3. iv.; Spreewald ( "Buchenhain" b. Schlepzig) , 22. vi. ; 
Dubrow (Mark Erandenb.), 25. iii.; Chorin (Mark Brandenb.), 29. iv.; 
and Usedom, 23.-24. viii."; Martini (1920, p. 143) records i t  from 
Danzig (L:  iv., viii.), Schneider (1924, pp. 42-43) mentions i t  from 
Bonn. According to Martini (1920, p. 143) A. geniculatus is reoorded 
from D a l m a t i a and I t a l y (Séguy 1923, p. 112). Further east- 
wards the species is recorded from A u s t r i a (Schiner 1864, p. 629) : 
L i t h u a n i a : Bialowies (Sack 1925, p. 264) ; H u n g a r y : Balaton 
(Mihalyi 1941) ; J u g o s l a v i a (Pavisic 1938), B u l g a r i a (Martini 
1928, p. 22) and M a C e d o n i a(Waterston 1922, p. 132). Concerning 
the distribution in U S S R Stackelberg (1937, pp. 186-88) records: 
"From the Tartary Rep. (Volkova!); Voronejsch distr. (Schtschel- 
konozev!); Ukraine (Karkov distr.: Schachov, environs of Kiev, 
Schitomir, Korosten Rybinskiji! Dnepropetrovsk: Guzevitsch!) ; Lower 
Volga (environs of Saratov: Martini); southern coast of Crimea 
(Velitschkevitsch!) ; Kaukasus (Kuban, river Psekons: ~obrovolskiji! 
Pjatigorsk: Mess!); Transkaukasia: Grusia (KaLandadse 19311, 
Armenia (Mirsajan! ) ; Abchasia, Aserbaidschan (Guzevitsch! ) ; Turk- 
menia (Kara-Kalinsk distr.: Petrischtscheva 1934, 1936)" 'O1 Further 
records are:  Basin af Dnjepr: Samara forest, Orlovschina, Penjchovka 
(Dolbeskin 1928); Kaukasus: Sjelesnovodsk, Essentuki, Podkumje 
(Mess 1929), Sotschi distr. (Baschkareva 1931). According to Kri- 
venko (1941) it has been found a t  Kachétie (Rss de Georgie). The 
species is  also recordd from A s i a. M i n o r : Brussa. (Mann) 
(Edwards 1921, p. 320) and A l g e r i a : Boghari (Surcouf: Mus. Paris) 
(Séguy 1923, p. 112). 

Biology. 

Wesenberg-Lund foiund the ]larva in old tree holes in 
D e n m a r k and made close investigations on the biology 
of the speciels. He says (1920-21, p. 101) i. a.: "Having 
hlad the holes under regular observation for tabout two years, 
I feel quite isure that  we have only one or  two generations 
the whole year round. In 1918 many of the holes were ice- 
covered during the last days of March; they werie filled with 
water during the first days of April and in the time from 
April the first to about April the fifteenth very many larvae 

IQ1 Translated from the Russian text! 
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in the first stage were found in the holes. In the first weeks 
of May many of the holes were almost dried up; the l a r v ~  
only grew very islowly, lying between the moi~st leaves a t  
the bottom of the holes, but without any water and the 
larvz grew more quickly, but no pupz were observed before 
the first days of July; in the course of July al1 the pupz 
were hatched, owing to the extremely rainy summer the 
holes almost always held water. From the last days of 
July no larvz could be observed in the holes. In 1919 and 
1920 iI found a few halfgrom larvze in sevenal holes in 
October-Novemker. In December the holes were frozen, 
and when they thawed in 1919 in Miarch and in 1920 in 
Febmary, they never contained larvz; I take lit for granted 
that the Earvz from the autumn have died out in the course 
of the winter. - - - The eggs are laid in July-August 
and are to be found on the sides of the holes, commonly a 
little above the water rim. Most probably the eggs are laid 
a t  different times and by different females; under specially 
favourable conditions e. g. in wet suinmers, in which the 
eggs are reached by the water rim a t  a very early date, it 
may possibly occur that some af these eggs are hatched 
in the very summer in which they are laid, but I feel quite 
sure that the main part hibernate as eggs, anld are not 
hatched before the next year, commonly in March-April." 
In N o r W a y I found a single larvz in a tree hole a t  Manda1 
on the 21st of May 1929; the hole contained very little water 
and the bottom was covered with old leaves. 

According to Marshall (1938, p. 153) A. geniculatus has been found 
in B r i t i s h I s l e s in holes in beeches, oaks, ashes, ohestnuts and 
elms. He further says: "An apparently unique case of A. geniculatus 
breeding in an  open pool, in company with Aedes cinereus, has been 
reoorded by Harold." l"' Rowever, the existence of larvae outside tree 
holes, evidently may occur in other placas also, as  Stackelberg (1937, 
pp. 186-88) reports from U S S R : "The larvae are living in water 
in tree holes (oak, hazel, beech, ash a. o.), also below roots, more 
rarely in ditches and pools (Mess.) ." lo3 Further Callot (1939) raports 
from Souzy (Seine-et-Oise) that  larvae were found in large numbers 
and on severa1 occasions in pools in rocks in a thick wood of beeches 
and oaks. The water was contaminated with decomposing leaves an3 
resembled in colour and appearance that  found in tree-holes. As to 
the conditions in Gennany Peus (1929 b, p. 10) says: "Am haufigsten 
finden sich die Baumhohlengewasser in Buchen" but Pavisic (1938) 
points out that  the choice of a breeding place appears to depend more 
on the type of the hole than on the species of tree. In  a paper on 

Harold, C. H. H. (1926): Studies in mosquito bionomics. (J. Royal 
Army Med. Corps. 47, pp. 81-94). 
Translated from the Russian text. 
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the larvae of the Psychodzdae Feuerborn (1923 b, p. 203) gives some 
interesting information on the n a t u ~ e  of tree holes containing water. 
He i. a .  says. "Wo sich Ast- oder anderen Hohlungen oder Gabelungeil 
alter Baume (Besonders Buchen) Raume gebildet haben, die das am 
Stamm herabflieBende Regenwasser langere Zeit zu halten vermogen, 
findet man in diesen "Tumpelchen" besonders wenn mehr oder weniger 
Fallaub, morsche Holzteile usw. hiergeraten, eine Lebewelt ganz be- 
sonderer Art, eine kleine geschlossene Biocoenose, deren Vertreter 
anscheinend durchweg stenotop an solche "Eaumhohlen" gebunden 
sind, und die vielleicht mit dem Namen "Fauna dendrolimnetica" ge- 
kennzeichnet werden kann. In der Regel nimmt das Wasser in diesen 
Hohlen bei Iangerem Stehen eine braune bis schwarzliche Fiirbung 
und einem fauligen, stankenden Geruch an, ein Anzeichen, daB die 
Zerzetzungsvorgange an  den wasserbedeckten Pflanzenteilen sapro- 
genen Chrakter tragen, worauf auch das haufige Vorkommen von 
Eristalis-Larren hindeutet. Allerdings bedarf es wohl noch einer 
genaueren Analyse der durchaus eigenartigen Verhaltnisse die hier 
vorliegen." - - - 

An analysis of some of the problems suggested by Feuerborn w i  
iind in a paper Keilin (1932, pp. 280-82) on the fauna in a horse- 
chestnut tree hole, where the author i. a. says: "It is important to  
mention here that the relationship between the mosquito fauna and 
the pH of water, wbich is so often discussed in entomological literature. 
was first pointed out by MacGregor in connection with the fauna 
of tree holes. Having found larvae of Anopheles plumbeus, Aedes 
geniculatt~s and Orthopodomyia pulchripalpis, in the very acid water 
(pH: 4.4) of a beech tree reservoir in Epping Forest, he concluded 
that the water of tree holes is usually acid and that the larvae of the 
above three species are adapted to che acid water. Later (1929), refer- 
ring to my observations on the horse chestnut fauna, he wrote: "Keilin 
(1927) has reported the discovery of water in a horse-chestnut tree 
hole a t  Cambridge having a pH of 9.1. This high pH index is certainiy 
abnormal." This conclusion is not supported by my observations, a s  
it is hardly possible to describe a pH of water which for more than 
ten years remains a t  about the same level, namely between 9 and 9.3 
a s  "abnormal". Moreover, throughout this time the water always 
contained numerous larvae and pupae in al1 stages of development 
of the above-mentioned three species of mosquitoes. The fact that 
the same three species have been found by MacGregor in a beech tree 
with very acid water shows only that these mosquito larvae can iive 
equally well in water of pH ranging between 4.4 and 9.3, in other 
words, that  the pH of water has no direct effect on the mosquito 
larvae." 

As to the stages of development Marshall (1938, p. 153) i. a. remarks 
on the conditions in the B r i t i s h I s l e s : "Both field and laboratory 
observatioils indicate that  A. geniculatus deposits the eggs on the 
sides of the cavities - successive "instalments" of eggs being lodged 
a t  different heights above the water level. When, during rainy periods, 
water rises in the cavi~ties, those of the eggs which become submerged 
- or, more probably, only a certain proportion of them hatch into 
larvae. - -- - Larvae of A. geniculatus have been collected in every 
month of the yoar, but they are able to survive only brief periods of 
frost." Concerning N o r t h - G e r m a n y, Martini (1931, p. 315) has 
made corresponding observations with those of Wesenberg-Lund from 
D e n m a r k : "Die Eier des gleicheil Jahres lassen sich meist nicht 
zur Entwicklung bringen." According to MAc Gregor (1932, pp. 183 



-84) the temperature is of deciding influence for the development of 
this species. He thus i. a. says: "During the cold winter months the 
larvae are fa r  more torpid than the overwintering larvae of the other 
British mosquitoes, yet large numbers of eggs laid in autumn habitually 
hatch in December or somewhat later. Despite this fact laboratory 
experlmenits have proved that  neither the larvae ( a t  any stage) nor 
the ova can withstand freezing, even when the temperature of the 
surrounding lice is maintained a t  30-32 F." In  a paper by Eckstein 
(1920, pp. 101-13), the author emphasises: "Culicada orvtata, die 
Hohlenbruterin, ist in ihrer Vermehrung abhangig von ublichen Regen- 
fallen, die rnit heiBen trockenen Tagen abwechslen mussen, um eine 
moglichst groBe Anzahl von Generationen hervorzubringen." Also a 
paper by Stackelberg (1937, pp. 186-88) with information from 
U S S R indicates that  the species, in more southern degrees of lati- 
tude, appears in several generations. "Hibernate a s  larva or egg. 
Adults are to be found the entire hot period of the year. May also 
emerge in winter time in a mild climate (South-Crimea). They are 
intrusive bloodsuckers and on hot days they may be very annoying in 
the forest (Zoizev 1935). They are also often met with in h o u ~ e s . " ~ ~ ~  
The last mentioned observations are confirmed by Martini (1931, 
p. 315): "Die Mucke ist im Walde oft zudringlich und blutdurstig 
auch bei Tage." 

Of special interest is the following information, published by Mar- 
shall (1938, p. 153): "The extremely important fact that  A. gevaicubtzes 
is able to "carry" yellow fever - a disease for long believed to be trans- 
mittable exclusively by the (non-British) species Aedes aegypti  - has 
recently been established." 'O5 

Subgenus Aedes Meigen. 1818. 

This subgenus is characterized by the following crite- 
rions. H e a d. Vertex ("occiput") with narrow eurved scales 
in a narrow median line, otherwise with flat broad scales. 
P r o b o s c i s about the length of the front femurae. 
P a l p i in both sexes very short. Lower mesepimeral bristles 
absent. M a l e t e r m i n a l i a eharacterized by the 
peculiar form of the subiapically inserted dististyle being 
unequally bifurcatd and without claw. The longer and 
slender braneh has a fi~sh-tail shaped apex, and the shorter 
and somewhat broader branch carries several spines on its 
disbal half (figs. 106, 107). 

The authors are of diverging opinions concerning the 
interpretation of the terminalia of A. cinereus. Martini 
(3.931, p. 242) says: "Valven ohne Claspette mit Apikal- und 
Basallappen. Der Sinneslappen ist zu einem kleinen behaar- 

'O4 Translated from the Russian text. 
'O5 Roubaud, E., Colas-Belcour, J. and Stefanopoulo. G. J. (1937): 

Transmission de la fièvse jaune par un moustique palearctic 
repandu dans la region parisienne, PAedes geniculatus Oliv. 
(C. R. Acad. Sci. Fr. 205, pp. 1 8 2 4 3 ) .  

1 
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ten Feld reduziert, von dessen Proximalteil ein spitzer Fort- 
satz ausgeht." Situdying slide preparations of northern 
specimens I can not see any apical lobe on the basistyle, and 
h t h  Dyar (1918) and Edwards (1921) records only the 
basa1 lobe. Matheson (1929, p. 107) says: "Apical lobe 
absent". In the above mentioned paper by Dyar, the author 
emphasises that the claspettes are absent. He uses the term 
claspette for the typical organ only, i. e. a more or less 
slender stem supporting a flattened appendage which is 
mostly winged. This interpretatiun we find also in the 
papers by Martini (1931) and Edwards (1932), but Marshall 
(1938) uses the denolmination claspette in a wider sense. 
He gives (1938, pp. 146-47) a detailed description of the 
organ (in the present paper termed the claspettoid) which 
is bilobed with one shorter and one longer and slender 
branch, both terminating in spines. In fig. 106 two types 
are delineated, one with few termina1 spines and one with 
many spines. The f e (m a l e is characterized by the dark 
red-brown colour. The abdominal lateral white spots are 
hardly noticeablle frem above. The wings are dark scaled, 
the shift of the posterior cross-vein being about 2. Aedes 
cinereus differs from the rather similar-looking Culex 
species by the protruding cerci and by the absent pulvilli. 

The subgenus Aedes, including 36 speciets, is principaliy 
distributed in the orienta1 region, few species occur in 
Australia but none are found in Africa, Madagascar or 
tropical America. Two species are distributed in the northern 
temperate zone, but only one is found in our region. 

Aedes (Aedes) cinereus Meigen. 
? C. cilzaris L. (Syst. Nat. 1, (2) p. 1002) . . . . . . . . . . . . . . . . . .  1767 
A. cinereus Meig. (Syst. Beschreib. 1, p. 13) . . . . . . . . . . . . . . . .  1818 
C .  rufus  Glimmerthal (Bull. Soc. Imp. Nat. Moscou, 18, p. 295) 1845 
C.  nigritulzcs Zett. (Dipt. Soand., p. 3469) . . . . . . . . . . . . . . . . . .  1850 
A. le i~copygus Eysell (Abh. Ver. Nat. Kassel, 48, p. 285) . . . .  1903 
var. fuscus Osten-Saoken (Bull. U.  S. Geol. a. Geograph. Surv. 

of the Territ., 9, p. 191) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1877 
C. pallidohirta Grosbeck (Can. Ent. 37, p. 359) . . . . . . . . . . . . . .  1905 
C .  pallidocephala Theob. (error) (Mon. Cul. 5, p. 612) . . . . . . . .  1910 
var. hemitelus Dyar. (Ins. Insc. Mens., 12, p. 179) . . . . . . . . . .  1924 

Synonymical remarks. 

The synonymy above is quoted from Edwards (1932) but 
some remarhs may be added. 

AE to Culex ciliark Linnaeus, the type specimens evidently 
do not exist, but the origina1 description strolngly indicates 

36 - Norsk Entomol Tiuaskr. Suppl. I 
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tha t  this species is the  sam me as  A. cinereus, and I agree with 
Edwards in his synonyrny. However, Martini (1922 C, p. 108) 
is of a different opinion. He says: "1767 t r i t t  nu pipiens 
ciiiaris, eine dunkel braungelbe (fusco-testaceus) Art, um 
die Halfte kleiner als pipiens braunlichem Hinterleib. Man 
hat in ihr A. cinereus sehen wollen. Mit mehr recht, scheint 
mir, kann man an  iden nicht wesentlich gr6Beren C. pipiens 
auct. denken, besonders wenn uter den Ochierotatus=pipiens 
L. der griofie meigenanus vongewogen hat. Es wiirde dann 
hier die eilste Trennung von Ochierotatus und Cuiex im 
modernen Sinne vorliegm; ersteren wurde pipiens letzteren 
ciiiaris entsprechen." As it would be of special interest to 
see the opinion of the great Swedish mtomologist Zetter- 
stedt, I asked prof. N. A. Kemner if i t  were possible to send 
me for inspection some d the mosquitoes from his famous 
collection, deposited in the museum a t  Lund. Through his 
courtesy I received, among others, specimens of C. ciiiaris 
and C .  nigritulus. 

Three specimens, pinned on the same entomological pin, 
are labelled "C. ciiiaris Linn. Wadstenla" in the handwriting 
of Zetterstedt. These specimens are al1 A. cinereus, a.s showa 
by the short proboscis, the reddish brown coloar of the 
thorax and the wing-venation, the shift of the posterior 
cross-vein being about 2.0. The fourth ~specimen, sent me a s  
cinereus, is labelled "Smol." (Smaland), in the handwriting 
of Zetterstedt. However, it did not coincide with the other 
in the wing-venation, and traces of abdominal white basal 
bands are visible. I esteeim i t  a species of the communis- 
gwup. 

I have inspected two specimens of C .  nigrituius, from the 
same collection, both labelled "Lapp. Lul." (Lapponia 
Lulensis) in the handwriting of Zetterstedt. According to 
the oriiginal description (Zetterstedt, 1850, p. 3459) they 
have been caught a t  Qvickjok. One specimen is A. cinereus, 
but the other one has the proboscis distinctly longer than 
the femur of the fore-leg, and the wing-venation differis from 
cinereus. Also in this specimen traces of abdominal white 
basa1 bands are visible, and i t  most probably is a species of 1 . 
the communk-group. 

The origina1 description of the American Aedes fuscus 
Osten-Sacken (1877, p. 191) reads as follows: 

"Aedes fuscus n. sp. ?? - Brown; thorax clothed with a 
short, appressed brownish-golden tomentum; abdomen with 
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whitish-yellow narrow bands a t  the segments; venter 
whitish-yelllow. Antennae black, proboscis and legs brownish, 
with a metallic reflection, femora paler on the under side; 
pleura under the root of the wings with a spot clothed with 
whitish scales. Long. corp. 3-4 mm. Hab.-Cambridge, 
Mass., in May." 

t o  this species, Dyar (1924 C, p. 179) remarks: "In the 
monograph (Howard, Dyar and Knab, Mosc. N. and Ceilt. 
Am. and W. I., TV, 729, 1917), we treated the American f o m  

I of this species as  Aedes fuscus 0. S., but called attention in 
a footnote to its identity with the European Aedes cinereus 
Meigen. This synonymy has been followed since, but never- 
theless, the two f o ~ m s  are not identical. In the European 
specimens examined by me, a t  least in the females, the broad 
scales on the head practically meet vertically, whereas in the 
American form there ie a very distinct channel of narrow 
scales reaching through to the vertex. The American form, 
therefore, may be called Aedes cinereus fuscus 0. A." 

In the same paper the author describes a new form from 
mountains of California: "Aedes cinereus hemiteieus, new 
race. The channel of narrow scales on the vertex of head is 
wider than in cinereus fuscus; the mesonotum is bronzy 
brown, with two longitudinal black lines anld posterior short 
side stripes; the abdominal b a n h  are variable, often well 
developed, the lateral widenings touching, but not forming 
an even lateral band; venter frequently with a more or less 
distinct median dark band." 

Specimens from Ottawa, in our collection, agree with the 
above description of A. cinereus fuscus 0. S.; in the colouring 
of the thorax they coincide with the dark Norwegian speci- . 
mens. As mentioned below, light coloured northern speci- 
mens have the dark lines on the thorax, as mentioned above, 
for A. cinereus hemiteieus. 

Concluding these remarks I would draw the attention to 
some inexactitudes in the bibliographical records concerning 
this species. In the literature (Dyar 1924; Edwards 1932; 
Kertesz 1902) the origina1 description of Aedes fusczts 0. S 
is  quoted from: "Bull. U. S. Geol. Survey, I11 (1877)," but 
the third volume in this series was published in 1855 and the 
description mentioned i s  not to be found here. I had some 
trouble in this matter ti1 I discovered that the said paper 
is published in: "Bull, of the U. S. Geol. and Geograph. Sur- 
vey of the Territories", the (so-called "Hayden-Series". 
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Description. 

F e  m a 1 e. H e a d .  Front of vertex ("occiput') in the 
middle with golden narrow curved seales, above with golden 
or dark golden upright forked scales, a t  bhe sides with brown- 
golden broad flat  scales. Temporae with white or yellowish- 
white flat scales. Hairs golden. Eyes bolidered with 
yeilmi~sh-white or gollden narrow curved scales. C l y p e u s 
blackish brown. P r o b lo s C i s distinctly swollen towtards 
the apex, of about the same length as the front femorae, 
dark brown somewhat lighter in the middle. A n t e n n a e. 
Tori, in light specirnens, yellowish, dark brown a t  the inner 
side; in dark specimen~s the tori lare dark brown al1 over. 
Flagellum blackish brown, first  segment yellowish a t  bhe 
base. P a l p i (fig. 70 m)  very short, about l/G the length 
of the probosois. T h o r a x. Anterior pronotal lobes and 
posterior pronotum brown with brown-golden narmw curved 
scales and dark brown brilstles. Mesonotum reddish brown 
or dark brown; in light coloured specimens two (longitudinal 
approximated dark lines and two shorter, lateral stripes are 
visible. Scales hair-like, brown-golden; a t  the sides and to- 
' wards the antascutellar space passing into narrow cu~ved  
scales. Bristles stout, blackish brown, with golden reflec- 
tions. S C u t e l l u m with pale golden narrow curved scales 
land blackish b r o m ,  golden reflecting, bristles. P O s t - 
n otum yelbwish-brown or  brown. W i n g. Stem of the 
fork 2 + 3  of about half the length of the fork. Stem of the 
fork m of about the same lentgth as  the posterior branch 
of the fmk. The shift of the posterior cross-vein about 2.0. 
L e g S. Femorae pale yellowish, dorsal side brown or 
blackish brown, especially towards apex. Front femorae 
somewhat darker. Tibiae brown, a t  ventral side solmewhat 
dighter. Knee spot indistinct. Tarsal segments dark brown. 
Front and middle claws of female toothed. A b d o m e n 
brown with cupreous reflections or dull blackish; with dirty- 
white lateral spots, forming a more or less continuous border 
which, in many specimens, is hardly visible from above. In 
some specimens the apical border of the 7th segment is 
somewhat lighter coloured. Apex of abdomen pointed. Cerci 
of moderate length. Length of wing about: 3.5 mm. 

M a l e. An t e n n a e long. Torus dark brown. Flagellum 
brown and dirty-white ringed. Hair-whorls long, greyish 
brown. P r o b o  s C i s in coincidence with that  of the 
female. P a l p i see fig. 70 n. Thorax darker than in the 
female, more greyish-brown. Abdomen in the male more 



Danish and Fennoscandiun Mosquitoes 

Fig. 106. Aedes cinereus Meig. 
a, basal part of terminalia with basal lobes, claspettoids, paraprocts 
and sclerotised parts of phallosome; b, claspettoids with few apical 
setae; C, lobes of the 9th tergite; d, sclerotised parts of the phallosome; 

.e, paraproct (side-view) ; f ,  dististyle. ( Aut. del.) 

conspicuoiusly haired than in the female. Length of wing 
about: 3.5 mm. 

T e r m i n a l i a (figs. 106, 107). Basistyle twice as loag 
as broad. Basa1 lobe large, rugose and densely setose. Disti- 
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Fig. 107. Aédes  ci?zerews Meig. 
Terminalia (total view) . (Aut. del.) 

style inserted subapically upon tihe basistyle, bifurcate with 
one longer and one shorter branch. The longer branch is 
furcate a t  the tip and of a fishtail like appearance, the 
shorter branch is apically rounded and bears severa1 setae. 
~Claspettoid unequally bifurcate, with a longer rod-like 
branch bearing 2 - 6  long apical setae, a.nd a shorter branch 
bearing 1 apical and 2-3 subapical setae, Proctiger with 
straight paraprocts. Sclerites of the phallosome consisting 
of two 'distinct halves, somewhat expanded distally, where 
they are split into ane shorter and 2(3) lmger claw-like 
'processes. 

L a r v a (figs. 108, 109). H e a d. Distinctly broader than 
long. Antennae of about the length of the ihead, spinose, 
slightly curved and tapering towards apex. Antenna1 tuft 
inserted about 2/5 f r m  the base o!f the antenna1 shaft. Tuft 
is of about 2 ?  the length of the shaft and with about 5 hairs. 
15ensory appenldages and setae at  apex rather short. 
M o u t h - b r u s h e s  n o t  c o m b e d .  The three frontal 
hairs lof the same side are approximately in line with one 
another. A b d o m e n. Lateral hairs of the 3rd to 5th 
abdominal segment simple. Comb with about 14 scales 
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Fig. 108. Head of larva of A. vexans Meig. ( a )  and A. cinereus Meig. ( b )  . 
(Aut. del.) 

Fig. 109. Larva of A. cinereus Meig. in 4th instar. 
a, antenna; b, siphon; c d ,  pecten teeth; e, comb-scales. (Aut. del.) 
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arranged in a partly double row. Comb-scales with a 
broeder basa1 part fringed with fine hairs and tapering in a 
long spine. Siphonal index: 3.8 Siphm faintly tapering 
towards apex. Pecten reaching well over the middle of the 
siphon, with abolut 14 teeth, of which one or two are 
detached. A11 teeth of the same shape. Siphonal tuft small, 
with 4-5 hairs and inserted at about 3/5 the length from the 
base. Saddle of annal segment longer than high. Saddle- 
hair with two branches. Dorsal brush with an inner pair 
of tufts with about 7 hairs and an outer pair of long stout 
hairs. Ventral brush with about 8 cratal and 3 precratal 
hairs of moderate length. Anna1 gills long and tapering. 

The larva of Aedes cinereus differs from al1 other Aedes 
larvae in the character of the mouth-brushes, which are 
composed of simple hairs only. In other Aedes-larvae, a t  
least the median bmshes are furnished with comb-like teeth 
apically. In the Norwegian specirnens a t  hand the dorsal 
protoracic hairs are damaged, but according to Martini (1931, 
p. 242) the prothoracic hair-formula is: 5 ,1 ,1 ;  2; 1 ;  1 ;  3;  2. 
In A. cinereus as well as  in vexans one or two of the dista1 
teeth in the pecten are detached. Whereas these detached 
teeth are of the same shape as the remainder in cinereus, 
they are plain (without denticl?~) and somewhat curved in 
vexans. Marshall (1938, p. 148) records, for English cine- 
reus, a siphonal index of about 3, wheeas, according to 
Martini, the siphonal index f or German specimens is about 4. 
The few Nlorwegian larvae a t  hand thus nearly coincide with 
the German larvae concerning this character. In the single 
Norwegian larva, where the gills are relatively well pre- 
served, the gill-saddle index is 2.3. 

T a b l e  33. 
Larva1 chaetotaxis of Aedes (Aedes) cinereus Meig. 

Number of brances in 1 Number of 

Frontal hairs 

out. 

I I l I 
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Geographical distribution. 

D e n m a r k : 2.  S jcelland: North-Sjelland, 3. v.-2. vi. 
(W-L) ; Lyngby, 1. vi. 1918 (W-L) ; environs of Kaben- 
havn! d$2 (Stzg.). Laaland: vii. 1920 (W-L). 

S W e d  e n : S k :  Brunnsby, Molle Mosse! $2: 12. vii. 1938 
(Tjed.). S m :  $2 (Bhn) ; Ekebe~ga, Visjon! $2: 13. vii. 
1940 (KHF). Og: $2, (Hagl! P. Wg!). Upl: Hlm (Hol- 
miz)  ! $2 (Bhn) ; Nlaoka a t  Stockholm (Wahlb. Zett.). 
DZr: Falun, Pilsundet! $2: 24. vii. 1931 (Tjed.) ; Falun, 
Norslund! $2: 5. vii. 1931 (Tjed.) ; Falun, Hokviken! $2: 
19. ix. 1926 (Tjed.) ; Falun, Ostanforsan! $2: 28. ix. 1928 
(Tjed.) ; Ludvika, Brunnsvik! : 10. vi. 1926, $2: 12.- 
24. vi. 1920, 30. vii. 1924, 2. ix. 1924 (KHF) ; Sundborn, 
Karlsbyn! $2: 6. vii. 1941 (Tjed.). Ly.Lpm:  Lp. interm! 
$2 (Bhn) ; Lu.Lpm: "Lapponia Lulensi! (ad Quickjock) " 
(Zett), $2: (= C. nigritulus) ! 

N o r W a y : 0 : 1 .  Hvaler: p001 a t  the border of Arekilen, 
L. P. : 24. v. 1928, ( d ) (LRN). H E s : 12. Romedal: 
0 : 19. viii. 1931 (LRN) . H E n : 20. Trysi l :  pond south 
of Plassen, L: 31. v. 1935 (LRN). O s : 25. Ringebu: 
flooded meedow, $2: 29. vii. 1930, $2: 26. viii. 1931 (LRN). 
B 0 : 13. 0 v r e  Eiker:  pond a t  Darbu, L: 3. vi. 1928 ( d$2) 
(LRN). T E y : 7 .  Bamble: p001 a t  Hullvann, L: 5. vi. 
1930 ( d ) (LRN). A A y : 14. Fjcere: Little pond a t  
Grimstad, P : 5. vi. 1930 ( d $2) (LRN) . V A i : 34. Hcege- 
k d :  pond a t  H~ivold Hotel, L: 8. vi. 1931 (LRN). 
T R i : 27. Mtikelv: Rundhaug, L: 19. vi. 1938 (Sandmo) . 

F i n l a n d : AZ(A): Finnstrom! $2. (R. Frey). A b ( V ) :  
Uskela (Bonsd.). Karislojo (Krogerus, J. Sahlb. For- 
sius) ; lojo!  d (Stork). N ( U ) :  Tvarminne! d : 18. vi. 
1935 (Stork) ; Kyrkslatt (Fsey) . T a ( E H ) :  Sysma! $2 
(Hellén) ; Messuby (Frey). K a ( E K ) :  Kivikoski, Rajala! 

$2, (Adelung). Kb(PK) :  Juuka! $2: 24. vi. 1940 
(Krogerus) . 

Distribution outside Denmark and Fennoscandia. 

According to Marshall (1938, p. 149) A. cinereus has been found in 
B r i t a i n in the following counties: E n g l a n d : Cambs, Hants, 
Herts, Hunts, Middlesex, Norfolk, Suffolk, Surrey, Warwickshire; 
W a l e s : Glamorganshire; S C o t l a nd : Argyllshire, Pertshire. The 
species has also been recorded from Clackmannanshire, Midlothian, 
Oxon and Dorset. De Meijere (1911, p. 148) records i t  from the 
N e t h e r l a n d s ; Goetghebuer (1925, p. 214) from B e l g j u m : 
Destelbergen, Eecloo, Helle, Vinderhaute, Bellem (Fl.) ; Gemval (Brux.) 
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(Tonnoir) ; Virton (Jur.), V-VII. Séguy 11923, p. 104) remarks: 
"Toute la F r a n C e - - - L u x  e m b o u r g", Eckstein (1920, 
p. 342) records i t  from Strassburg and Brolemann (1919, p. 66) from 
Basses-Pyrenées. In G e r m a n y A. cinereus is among the most 
oammon and most widely distributed species (Peus 1929 b, p. 11). 
Thus Martini (1920 a,  p. 94) reconds i t  from Rostocker Heide, the 
environs of Hamburg and from Danzig, Peus (1929 b, p. 11) from: 
"Dahlem, Grunewald, Finkenkrug, Bresslau, Usedom, Zinnowitz, Swine- 
munde, Chorinchen und Plagefenn (Mark), Grumsin, Darss (Vor- 
pommern)", Schneider (1914, p. 25) faom the envinons of Bonn and 
Eysell (1902) from "Habichtswald obenhalb Wilhelmshohe (Kassel) 
und Mannheim". From S W i t z e r l a n d  it is recorded from Bern 
(Bangerter 1926). Further eastwards A. cinereus is reconded from 
E s t l a n d : Dorpat (Dampf 1924), from L e t t l a n d : "Bienenhof 
(Riga), zwischen Uexkull und Oger und bei Abanshof" (Peus 1934, 
p. 78) and from P o l a n d (Tarwid 1935, 1938 a-b). According to 
Schiner (1864) the species is rare in A u s t r i a ; i t  has also been found 
in H u n g a r y : Balaton (Mihalyi 1941) and I t a l y : Sondrino (Bezzi 
t. Edwands 1921, p. 324). Acoording to Stackelberg (1937, p. 192) 
the spenies has been recorded from the following localitiw in U S S R: 
"District of Leningrad: Environs of Peterhoff (Montschadskiii). 
Sablino (~tackelbeng !), distr. of Moscow (Nikolskiji!) and distr." of 
Voronesch (environs of Voronesch: Schtschelkanovzev) . Lower Volga 
dcistr. (Martini) , Sverdlovsk distr. (environs of Sverdlovsk: ~olosov?)  , 
North Kaukasus (Kubanj: Dobrovolskiji!), Kasakstan (Alrnaata: 
Olsofjev!), Siberia: Omsk (Grano t. Edw.), (Jenisejsk), Torchansk 
(Trybom t. Edw.), Blagoweschinsk a t  Amor (Popov!), Udinsk a t  Amor 
(Maslov!)." 'm Further Wnukovsky (1928, p. 164) records the species 
from the following places in the distr. of Tomsk: Nowoalekssandrow- 
skoje, Schukowo and Tschulym; in al1 places found ultimo July. In 
the A m e r i C a n C o n t i n e n t the subspecies Aedes cinereus fuscus 
O. S .  has a wide distribution from the C a n a d i  a n forested reg'ion 
to Arkansas in the south. In the Californian mountains, a t  about the 
7 000 feet level, a special modification, A. cinereus hemiteteus, occurs. 
(Dyar 1924 C, p. 179, Dyar 1928, p. 239). Recent records are: Maine 
(Bean 1946), Rhode Island (Knutson 1943), Massachusetts (Tulloch 
1939), Michigan (Irwin 1941). Utah (Don M. Rees 1942). 

Biology. 

Only in one place, a flooded meadow a t  Ringebu (0s 25) 
I have founld species in nurnber, ultimo J i ~ l y  1930 and ultimo 
August 1931. Near the highway were several, partly shaded 
pools. I visited the place in the afternoon but the sun was still 
shining. As I b m t  down to examine one of the pools for 
Anopheles larvae, m was attacked by the small Aedes cine- 
rem.  Once mfore I have been attacked by this species under 
sirnilar conditions. In August 1931 I was resting in my 
motor-car in Romedal (HZs 12) ; i t  was bright sunshine but 
the motor-car was placed in the shdow.  A female cinereus 

l09rans la ted  from the Russian text. 
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entered through the open window and immediately attacked 
my hand. 

Larvae have been %und in the time 25. v.-8. vi, partly 
in ditches a t  the border of lakes (Arekilen, O l ) ,  partly In 
o p - l y i n g  pools and ponds. To be sure, I have not actually 
found the larva of A. cinereua in Ringebu, but I am convinaed 
that  the pools near the highway are the breedi,ng-places. 
The degree of pH in this place was: 6.5 (26. viii.). Larvae 
of A. cinereua have b e n  found associated with larvae of 
A. (O) communis, intrudens and Anopheles maculipennis. 
The Norwegian fin& indicate that A. cinereus has only one 
generation, which seems to be confirmed by the dates on 
the labels of the Finnish (24. vi.) and Swedish (12. vi.- 
28. ix.) adults. 

As to the conditions in D e n m a r k, Wesenberg-Lund (l920 
-21, pp. 3&39) remarks: "The life-history of A. cinereus 
is in our country most probably as follows: Males and 
females die off before autumn; the males moist probably al- 
ready in June-July; the larva stage is extremely short, only 
fmm eight to ten days; the pupa-etage lasting normally only 
a few days; the species hibematas only as egg; the eggs are 
hatched rather late, n& before the last part of May; the 
pools, in which they are hatched, are dried up a fortnight 
later; the eggs must therefore be laid upon dry land and 
undoubtedly singly; most likely there is not time for more 
than m e  generation; this generation has ~only one brood, 
and this b r o d  lives for three or four months." Wesenberg- 
Lund also made some observations on the bloodsucking of 
this mosquito and he says: "The d ing  was almost imper- 
ceptible m d  they had great difficulty in getting blood, the 
skin being too thick; afterwards, ~as my hands had got more 
than fif-ty punctures, it was covered with a common purple 
oolour and rather aching." 

As pointed out by Martini, this little mosquito is mther incon- 
spicuous and it has therefore been estimated a rare species. He further 
says: "Sie ist aber in geeigneten Gegenden sehr haufig und kommt 
in solchen Mengen vor, da13 sie eine schwere Plage werden kann 
Allerdings bleibt sie am Tage gern tief im Kraut verborgen. - - - 
Bei regnerischem Wetter zeigt sie sich etwas starker. Erst Abends 
kommt sie hoher, um in der Zeit des Dunkelwerdens ganz hoch an- 
zuf liegen." 

As to the habitat Peus (1932, p. 141) emphasises: "Diese kleine, 
aber recht aggressive Mucke - - hat ihr Opbium in den lichten, nicht 
alzu geschlossenen Walddistrikten, in den Auwaldern und dem nur mit 
zerstreutem Weidengebiisch bestandenen Wiesengelande." Lang (1920, 
p. 80) says: "The genera1 situations indicated in the British records 
sugest that it is mainly a river haunting species", which agree with 
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the observations published by Martini from the Lower Volga. I n  con- 
tradistinction to this, Wesenberg-Lund (1920-21, p. 39) remarks: 
"It m a y  be found in the forests, along the shores of larger ponds and 
upon the open plains; I have never seen any  special predilection for  
river valleys." 

Concerning the  bloodsucking habits Twinn (1931, p. 6)  reports f rom 
Canada: "llhis smald woodland species inflicts a rather painful bite, 
attacking both during daytime and  a t  dusk", but King, Bradley and 
McNeel (1939. p. 48) say: "This is  a comparative ra re  northern 
species tha t  has  been recorded from Arkansas, where i t  was  said to be 
abundant but a nonbiter." 

Eysell (1902) emphasises the peculiar resting position of A. cinereus 
If restin\g on a vertical surface, the mosquito raises i ts  hindlegs 
distinctly above the abdo'men, and often i t  rests on the forelegs and 
one mid-leg only. 

Subgenus Aedimorphus Theobald 1903. 
(Ecculex Felt. 1904.) 

This subgenus is well characterizd by the peculiar male 
terminlalia. Edwards (1921, p. 322) also points out that the 
male palps generally are not lonlger bhan the proboscis, but 
this does not fit in with the northern vexans. Accovding to 
Peus (1029 b, p. 11) the length of the male palps is very 
variable, a t  least in German Specimens, and he figures (1. c.) 
four specimens where the palps, in part, are conspicuously 
longer than the pr~bo~scis. I imade some slide preparations 
of Can~adian specimens in our collection, where tihe male 
palps exceed the proboscis with approximately the length 
of the ultimate segment. The female, in most cases, is re- 
cognised by the ahape of the basa1 abdominal whitish bands 
whioh are distinctly nanrowed in the middle and have the 
dista1 margin laterally curved to meet the margins (of the 
tengites. They thus form B-shaped figures and are flanked 
by detached lateral stripes. A. vexans may further be 
distinguished from the other northern ringed-leg species by 
the miformly dark scaled wings and by the absence of 
white rings on the fourth and fifth tarsal segment of the 
f ore-leg. 

The subgenus Aedimorphus, with 54 species, habitates 
the Ethiopian, Orienta1 and Australian rsgion, and only one, 
widely distributed, species extends into our region. 

Aedes (A edimorphus) vexans Meigen. 

. . . . . . . . . . . . . . . . . . . .  A. vexans Meig. (Syst. Beschr. 6, p. 241) 1830 
? C. parcus Macquart (Suites à Buffon, 1, p. 36) . . . . . . . . . . . .  1834 
C. articulatus Rondani (Bull. Soc. Ent. Ital., 4, p. 30) . . . . . . . .  1872 
C. malariae Grassi (Att i  Acc. Lincei, 7, p. 168) . . . . . . . . . . . . . .  1898 
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C. nocturnus Theob. (Mon. Cul. 3, p. 159) . . . . . . . . . . . . . . . . . .  
? C. arabiensis Patton (J. B'ombay Nat. Hist. Soc., 16, p. 663) 

p . . . . . . . . . . . . . . . . . . . .  C. sylvestris Theob. (Mon. Cul. 1, p. 406) 
I C. montcal??ii Blanchard (Les Moust. p. 307) . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . .  Culihada min~c ta  Theob. (Mon. Cul. 4, p. 338) 
. . . . . . . .  ? Culicuda eruthrosops Theob. (Mon. Cul. 5, p. 299) 

. . . .  I C. nocturnus var  niger Theob. (Nova Caledonia, 1, p. 164) 
. . . . . . . .  Aedes euoclbrus H. D. K.  (Mosq. N. C. Am. 4, p. 716) 

4 . . . . . . . . . .  var. nipponi Theob. (Mon. Cul. 4, p. 337) (Ciclicada) 

Systematical remarks. 
4 

Edwards (1921, p. 332) says: "Two varieties occur in the 
Palaeactic region: the typical form, in which the abdomen 
has only the emarginate white bands on a dark ground; and 
the variety nipponi, Theobald, in which the abdominal seg- 
ments have, in addition to the bands, a median whitish 
patch." 

Concerning the shape of the phallosome, the opinion of 
the authors diverge. Martini (1931, p. 261) says: "Unter 
allen Aedes-Arten der palaarktischen Region, ist es am 
schwierigsten, dieser eine Stellung anzuweissen. Wahrend 
sie sich im Hypopygium solchen Fosmen wie A (Stegomyia) 
Galloisi Yamada nahert, IaBt sie doch die dort starke Falten- 
bildung am Distalende des Penisskleriten vermissen." Felt 
(1904, p. 391 C ) ,  in his disgnosis of the subgenus summarily 
remarks: "Harpagones terminated by three long curved 
spines." Brolemann (1920, p. 53) depicts the phallosome 
and emphasises as to its shape: "Lorsqu'on regaride le 
cylindre par la pointe, on voit que la partie apioale de ses 
parois ohitinisées est ooupée de plis obliques, festoanent s a  
silhouette; mais il n'existe aucun prolongement distinct et on 
doit par conséquent considérer l'ongane comme du type 
simple, du m6me type que daas les genres precedents", (Culi- 
cada, Theobaldia). However, as f a r  as I can see from the 
slide preparations a t  hand, (2 Canadian and 1 Danish), the 
sclerites of the phallosome is slit apically in severa1 cur- 
ved teeth, namely, on each side, a greater apical tooth, accom- 
panied by 2-3 smaller lateral ones. Thus the phallosome 
of A. vexatzs occupies an intesmedian place between the 
phallosome of A. citzereus, which is apically slit into seve- 
sal claw-like teeth, and the broader type of the phallosome 
in the Stegomyia-species with its richer forrnations of apical 
f olds. 

According to Martini (1931, p. 2601, A. ilexans is rather 
variable. Thus the white rings on the tarsal segments may 
be very narrow or they are even wanting, as in specimens 



414 Leif R. Natvig 

from the lower Volga district. In other specimens they may 
occupy the basa1 thi'rd of the segments. The light scaling 
on the  abdominal tergites may be pure white or light brown, 
and more or Jess conspicuous. 

In the northern specimens the dark parts of the abdominal 
tergites are metallic, but according to Martini these parts 
have steel-coloured reflections in newly-hatched specimens. 
No essential differences can be found in the genitalia of 
Canadian and Danish vexans. 

Description. 

F e m  a l e. Front of h e a d  with some golden hairs 
forming a. tuft  between t(he eyes. Vertex ("oceiput"), in 
the middle with yellowish-white narrow curved soales and 
yellowish or dark brown upright forked scales; on the s i d a ,  
in front with a patch of dark flat scales, behind and on the 
temporae witih broad, fliat whitish scales. Eyes bordered 
with a row of blaok bristles. C l y p e u s blackish brown. 
P r o b o s C i s somewhat longer than the fore-femurae; dor- 
sal side, apically blackish-brown, a t  the base and the middle 
more or less light scaled; under side with many light scales. 
A n t e n n a e. Tori ye'llowish-brown or dark brown, on inner 
side with some white scales. Fllagellum. First segment 
yelllow or yellowish-brown a t  the base and with brown apex. 
Some white scales may occur a t  the first segment. Remain- 
der of flagellum dark brown, clothed with minute white 
hairs, 'and bigger dark brown hairs a t  the base of the seg- 
ments. P a l )p i short, about the lenlgth of the proboscis. 
Scaling blackish brown, with some white scales apically. 
With long, blackish-brown bristles. T h o r a x. Anterior 
pronotal lobes with whitish narrow curved scales and brist- 
les. Posterior pronotum blackish brown, clothed with cupre- 
ous narrow curved scales and whitilsh scales a t  the posterior 
border; in the Norwegian speci'mens the white scales are 
more predominating than in tihe Canadian ones. Mesonotum 
with cupreous, hair-like scales which are shading into lighter 
narrow curved scales a t  the lateral border and a t  the antes- 
cutellar space. Iln the two Swedish females the anterior 
border of the mesonotum is clothed with lighter scales, 
extending backwards into a short  stripe on each side. These 
stripes are disthctly yellowish in one lof the specimens. 
S C u t e l l u m with yellowish-white narrow curveld scales 
and golden bristles. W i n g . Stem of the fork r 2 + ~  about 
?l5-% as long as the fork. Stem of the fork mi+2 of about 
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the same length as the poeterior branch of the fork. Shift 
of the cross vein m-cu about: 1.0. Scaling of the wings dark 

L bnown. H a l t e r e s pale brown with darker globule. L e g S .  

I Femora of fore and midd leg: base m d  ventral side yellowish- 

l 
white, dorsal side and apex dark; femur of hind leg more 
plain dark white scattered light scales. Knee spot dirty 
white. Tibia dark brown on dorsal side; on ventral side 

i; often lighter with a small light spot a t  the base and apex. 
Tarsal segments dark brown, in the fore leg with basal 

) white rings a t  the segments 1-3, in the mid-leg with white 
basal rings a t  the segments 1-3 (rarely: 1-4), in the 
hind-leg with basal white rinigs a t  al1 segments. A b - 
d o m e n. Ground oolour metallic, with basal white bands 
which are conspicuously narrowed in the middle ~and flanked 
by detached lateral spots. In one of the Norwegian speci- 
mens the bands merge into the lateral spots. Venter whitish 
scaled. Cerci long. Length of wing about: 3.8 mm. 

M a l e. A n t e n n a e. Torus dark brown. Flagellum 
wlhitish and dark-brawn ringed. Hair-whlorls glossiag dark 
greyish brown. P a l p i exceed the proboscis by about the 
length of the ultimate seginent, which is tapering towards 
the apex. White ring a t  the base of the third, fourth and 
fifth segment. Hairs-tufts dark brown, especially long a t  the 
third and fourth segment. 

T e r m i n a l i a (fig. 110). Basistyle slender, without 
basal and apical lobe. Dististyle broad, somewhat widening 
towards the divided apex. One shorter arm bears a stout 
spine, the other, longer arm with a comb-like strutture of 
smsll setae distally. Claspettoid with a short, stout stem 
ornamented with a dense crown of long hairs a t  the apex. 
Sclerites of the phallosome small, with broad lateral wings 
in the basal half and distally with a row of strongly eurved 
teeth. Proctiger with faintly solerotised paraprocts which 
are distally furnished with some blunt teeth. Lobes of the 
ninth tergite widely separated and with few setae. 

L a r v a (fig. 111). Head somewhat broader than long. 
Antennae of about half the length of the head, with few 
spines and faintly taperi'ng towards the apex, which is 
furnished with two sensory lappendages and three setae. 
Antenna1 tuft  inserted about y1 from the base of the anten- 
nal shaft, af well over half the length of the shaft  and with 
about 6 hairs. Inner mouth-brushes stout, curved and 
apically combed. Inner frontal hairs somewhat be~hind the 
mid frontal hairs. Abdomen. Comb with about 11 narrow 
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Fig. 111. Larva of Aedimorph. vexans Meig. in 4th instar. 
a ,  Termina1 segments of larva; b-e, pecten teeth; f, antenna; g, comb- 

scales; h, mentum. (Aut. del.) 

scales which are fringed with fine hairs in the basa1 half. 
Comb-scales nearly in ia row. Siphon apically somewhat 
tapering. Siphonal index: 2.6. Pecten reaching about the 
middle of 'the siphon, with about 18 teeth o9 which the two 
dista1 ones are detached and somewhat lavger 6hian the 

27 - Knrpk Entomol. Tidsukr. Yuppl. 1. 
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others. The teeth are furnished with some basa1 denticles, , 

but the detached teeth are mainly without denticles. In one 1 1  
Danish larva, however, one of the detached teeth has two 1 
minute dorsal, and one ventral denticle. Siphonal tuft small, 
with about 5 hairs and insertsd a t  about 2h the length from t 

the base of the siphon. Saddle of anal segment of about 
the same length as  height. Dorsal brush, with an inner pair 

iI 
of tufts with about 6 hairs anld an outer pair of long stouter 
hairs. Ventral brush with about 11 cratal and 3 precratal 
tufts. Anal gilk taperinig. 

T a b l e  34. i 
Larva'l chaetotaxy of Aedes (Aedimorphus) vexans Meig. , 

l 
Number of branches in I Number of 1 

According to Martini (1930, p. 260) the frontal hair formula 
is: 1-3 or 1-4 and Marshall (1938, p. 205) records as to 
English specimens: 1-3 o r  2-4. 

I I Siphonal 

Geographical distribution. 

D e n m a r k : 2. S j ~ l l a n d :  Dyrehaven a t  Kobenhavn ! C? 9 : 
28. vii. 1938 (Anthon). 

S W e d e n : Sk: RAi! C? : 1 4 .  viii. 1918 (0. Ringdahl) ; 
Brunnby, Lerhamn! 9: 9. vii. 1938. (Tjed.). OZ!: 9, 
(Bohem.) ; Vickleby 29. i.i. 1908 (Wahlg.) . 

N o r W a y : 0s: 25. Ringebu: meadow near the river 
Laagen. 9 : 26. viii. 1931 (LRN) . 

F i n l a n d : N ( U ) :  Helsingfors (Frey) ; Tvalrminne zoolog. 
Station (Levander) . 

U S S R : Southern Karelia, X. (Olenev, 1936). 

inder Frontal hairs I Siphooal / Comb 1 Pecten 

Distribution outside Denmark and Fennoscandia. 

8-9 3 4-5 
5.6 '11 3.8 

outer mid. inner 1 t"ft scales 

Concerning the genera1 distribution of A. vexans ,  Edwards (1921, 
p. 323)  says: "Apart f rom the domestic species (Ctclex pipiens, C .  fati- 
gans and Aedes  a rgen teus ) ,  this species is the most widely spread of 
al1 mosquitoes, occurring praclically throughout the Palaearctic. 
Orienta1 and Nearctic regions. Possibly i t  m a y  have had its origin in  

teeth --- 
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tropical Africa, where there are  a number of related forms, but if so 
i ts  apparent absence from that  region a t  the present time is  remark- 
able." In  G r e a t B r  i t a i n A. vexans has only rarely been found, 
and Marshall (1938, p. 206) records seven scattered finds in al1 from 
southern E n g l a n d and W a l e S. In  one place, Finchley (London) 
in September 1927, the  species appeared very abundantly, but Marshall 
remarks: "It is perhaps reasonable to suggest tha t  the accidenhl 
importation of "dry-laid" eggs from the Continent - - - cannot be 
regarded a s  altogether impossible." It is fur ther  recorded from the 
Netherlands, (Séguy, 1923, p. 115), B e l g i u m : Gand (Fl.);  Genval 
(Brux)  (Tonnoir), (Goetghebuer, 1925, p. 214) ; "counmun dans le centre 
e t  le sud d e  la  F r a n C e", (Séguy, 1923, p. 115) ; Strasburg (Eckstein, 
1920, p. 342). Brolemann (1919, p. 66) records i t  from Basses-Pyrénées; 
Séguy (1923, p. 115) from S p a i n : Salines de San Fernando (Czerny), 
Elche (Strobl) and Madrid (Arias) ,  and Braga (1931, p. 61) from 
P o r t u g a l. In G e r m a n y the  species has been found: "bei Ham- 
burg, in der Rostocker Heide bei Gral, in der  Gegend von Danzig" 
(Martini, 1920, p. 138); a t  Hildesheim in the province of Hannover 
(Henkel, 1936) ; "bei Bonn in der Siegniederung und in dem Mundungs- 
gebiet der Sieg" (Schneider 1914, p. 32);  "die Hauptentwicklungs- 
gebiete liegen in den Oderniederungen und besonders in der Loheniede- 
rung" (Peus 1929 b, p. 10);  fur ther  i t  is found in Berlin-Dahlem, Tief- 
werder a t  Spandau, a t  "Faulen See", Usedom, Swinamunde, Zinnowitz, 
Breslau (Peus 1929 b, p. 10) and a t  Mannheim (Eckstein, 1920, p. 342). 
From S W i t z e r l a n d the species is recorded from Eern (Bangerter 
1926). I n  I t a l y i t  is recorded from Susa, Sondrino, Macerata, 
Chivasco: Bazai (Edv. 1921, p. 323). In  the eastern par t  of E u r o ~ e  
the sipccies has  been found in L e t t l a n d (Peus, 1934 b, p. 78), in 
E s t l a n d a t  Pernau (Dampf, 1924), in L i t h u a n i a : Bialowies 
(Sack, 1925, p. 264) and in P o l a n d (Tarwid 1938 a-b) ; further 
south: in A u s t r i a (Schiner 1864) and H u n  g a r y : Balaton 
(Mihalyi 1941). As to  USSR, Stackelberg (1937, p. 190) records t h e  
following finds: "Distr. of Leningrad (environs of Peterhoff: Mont- 
schadijii, environs of Luga: Stackb! ) . Distr. of Moskva (Nokolskiji) , 
Distr. of Voronesch (environs of Voronesch: Schtschelkanovzev!) 
Ukraina (Icorob: Tischtschenko! Karkov: Sischtschenki! Dneprope- 
trovsk: Guzevitsch!). Distr. of Lower Volga. (Environs of Saratow: 
Martini.) So~uthern coast of Crimea (environs of Jal ta :  Velitschke- 
vitsch!) ; N. Kaukasus (Kubanj: Dobrovolskiji!), Dagestan, Trans- 
kaukasia (Georgia, Armenia, Azarbersjan) ; Kasakstaii (environs of 
Xlma-ata: Olufjev! ) ; South-Siberia (Minusinsk: Koschantschikov!) ; 
Turkmenia (Aschabad: Ahnger t. Edw.) ; Usbekistan (Taschkent, 
Mirzatschul: Montschadskiji !) ." P'urther records are:  Kaukasus: 
Maschuk, Sjelesnivodsk (Mess 1929), S~otschi ~dilstr. (Bzsohkareva 
1931) ; Ferghana: Andisjan (Simanin 1929) ; Kirgisia: Issyk- Kulsk 
valley (Petrischtscheva 1940). Guzevitsch (1937) records A. vexalzs a s  
very abundant in the Russian F a r  East,  chiefly in the Province of 
Ussuri. Here the speoies was also taken on man in houses. Waterston 
(1922, p. 133) records aexans from M a C e d  o n i a. According to 
Edwards (1921, p. 323) the species has also been found in A s i a  
M i n o r (Konia: Naday). I r a n (Enzeli: Buxton), A d e n (Kazan 
Chand: Barraud) and in C o r  e a  (Yamada) .  Hennlng (1941, p. 35) 
records the species from F o r m o s a ,  Sundar Rao (1942) from Assam 
and Edwards (1928, p. 46) remarlrs e s  to i ts  dictribution in the  lacif ic :  

'O' Translaied from the  Russian text! 
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"It occurs on many other Pacific islands, including the N e W H e - 
b r i d e s ,  N e w  C a l e d o n i a ,  F i j i  and T o n g a ,  but there are 
no certain records from farther east than S a m  o a," 

Also in the A m e r i  C a n C o n t i n e n  t A. vexans has a w d e  
distribution. As to C a n a d a,  Twinn (1926 b. p. 88) remarks: "This 
species is one of the most widespread and troublesome mosquitoes of 
the Quebec woodlands" and (1931, p. 8)  "The species - - - may 
be considered a s  the paramount rainpool mosquito of eastern Canada." 
Mc Lintock (1944) records i t  a s  one of the principal species in the 
Greater Winnipeg area. Concerning its distribution in U S A Dyar 
(1928, pp. 237-8) says: "The species is not found in the forested 
Canadian Zone, but inhabits al1 the country south of that  to the 
Mexicari border. It does not occur in the American tropics." Among 
other places i t  is reported from the Lower Colurnbia River valley 
(Stage, Gjullin and Yates, 1937); Minneapolis-St. Paul, Minn. (Riley 
and Chalgren, 1939); Colorado (James, 1942); Arkansas (Horsfall 
1936); New Orleans, Louisiana (Dozier, 1936). Further King, Bradley 
and Mc Neel (1939, p. 46) remark: "It is seldom abundant in the 
extreme south and the writers have taken only occasiona1 specimens 
in Florida." flecent records are: Maine (Bean 1946), Rhode Island 
(Knutson 1943), Aiassachusetits (Tulloch 1939). Michigan (Irvin 1941). 
Missouri (Gurney 1943), Nebraska (Tate and Wirth 1942) and Colorado 
(Lasky 1946), Utah (Don M. Rees 1042). 

Biology. 

There are no detailed accounts on the biology and ecology 
of thi,s species in Denmark and Fennoscandia. However, 
the scattered f h d s  indicate that  the species has its northerri 
limit of distribution in the southern part of Fennosoandia. 
Concerning the northemmost find in Scandinavia, Ringebu 
(0s 25) in Norway, I am aomewhat in doubt whether A. 
vexans devellop~s in this place, or if the specimens have been 
carried by wirid or in some other way. The place, a meadow 
near the river Laagen, is most probably f loodod i11 spring, and 
in several, partly ahaded, poo'ls near the highway, larvae oE 
Anopheles maculipennis have been found. Adults of Aedes 
cinereus have also been caught near the pools in 1930 and 
1931, but only once I found 2 females of A. vexalzs. The 
two finds of males, 28. vii (Denmark) and 14. viii. (Sweden), 
give some inclicati~on as to  the hatching time of the adults 
in our region. However, further investigation s s  to the area 
of distribution in Scandinavia is greatly needed. 

According to Martini (1931, p. 261) the species may have several 
generations if the conditions are favourable: "So in Uberschwemmungs- 
gebieten mancher Flusse oder auf Rieselwiesen, wo sie nach der Unter- 
wassersetzung im Fruhjahr, in Sommer und, wenn eine dritte Rieselung 
erfolgt, in Herbst, in groBen Larvenmengen auftreten kann. In  vieleli 
Gebieten durfte sie im wesentlichen einbrutig sein. So in den Hoch- 
wassergebieten der Schweitz (Hurther 1926), auch in den Hochwasser- 
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gebieten Anatoliens, wo sie im Martz in groBer Menge vorhanden ist 
in den Hochwassern der Flusse und spater mehr oder weniger ver- 
schwindet." Concerning the conditions in the Lower Volga district 
Martini 1928 C, p. 56) remarks: "Wenn auch die Fangplatze der Ima- 
gines an recht verschiedenen Stellen lagen, - - - ist doch die Wolga 
erst das Hauptgebiet dieser Mucke. Auf den Wolgawiesen und Inseln 
ist sie ganz ungeheuer haufig und bei weitem die Vorherscliende 
hliickenart uberhaupt. - - - Im ganzen fand ich sie aber fern von 
der Wolga nie haufig, auch nicht an Steppenflussen und Teichen." 

In a paper on the mosquito fauna a t  StraBburg Eckstein (1920, 
p. 100) says, concerning A.  vexans: "Die Aedinen, die ihre Eier an 
den Rand temporarer Tumpel aufs Trockene ablegen, bedurfen zum 
Ausschlupfen derselben eines Anstiegen des Grundwassers. - - - 
Steigt das Wasser wahrend der Wintermonate, so schlupfen die Eier 
im allgemeinen nicht aus." From Eastern Canada, Twinn (1931, pp. 9 
--lo) reports: "The most favored breeding places of A. vexans Mgn., 
are shallow, transient water bodies exposed to the sun. - - - The 
winter is passed by A. vexans Mgn., in the egg stage. - - - 
Temperature undoubtedly is an important factor in the hatching of 
the eggs. We have found newly hatched larvae in mid-June (1929) in 
warm rain pools in scrubby woodland, which for nearly two months, 
in Apri1 and May, had been under cold river floodwaters - - . "  
The problem concerning the hatching of the eggs has been investigated 
more recently. Thus Gjullin, Yates and Stage (1939) remark: "Experi- 
ments carried out - - - demonstrated that  only 2 percent of the 
eggs of A.  vexans hatched when they were flooded in the laboratory 
with tzp-water or with water from the river. The eggs required the 
stimulus provided by leaves and grass. The substances causing the 
stimulus were found to include six amino acids." In the most recent 
paper by Gjullin, Hegarty and Bollen (1941), the authors give the fol- 
lowing very interesting details: "It is shown that  a reduction of the 
dissolved oxygen from about 7 to below 3 parts per million in the 
inedium in whieh the eggs of Aedes vexans are immersed will cause them 
to hatch. - - - The stimulus causing the eggs - - - to hatch in 
nature ma?: be the reduction of dissolved oxygen by organic materiai, 
bacteria and other organisms in the water. When temporary floods 
cause hatching in nature, the newly hatched larvae are normally found 
only in shallow water. It is  only in such water that a reduction of dis- 
solved oxygen can occur, a s  deep or running water should not nomaily 
contain enough bacteria or organic matter." An important discovery 
as to the resistence of this species in favourable places is published 
by Strong (1938 and 1940), who in the Last paper says that: "Eggs 0f 
A. vexapzs would remain viable in the soil for a t  least 6 years", and 
in the most recent paper on this problem, Annand (1941) i. a. says: 
"Studies in the north-western States showed that eggs of A. vexans 
- -p will remain viable in the soil for a t  least 7 years, d t h o ~ g h  
after 5 years less than 1 per cent as many eggs hatched as previously." 

The migratory habits of A.  zexans have repeatedly been recorded 
froin different places. Martini (1931, p. 262) says: "Sie wandert ziem- 
lich weit" and Twinn (1931, p. 8 )  records: "At Ottawa it invades the 
city from outside points 1,wo to three iniles distant. Hearle, in Western 
Canada, reports that species probably can migrate ten mi!es with ease." 
From experiments carried out in Iliinois, with mosquitoes dusted with 
aniline dyes, Clarke (1943) reports: "Six femaies 2nd nine males of 
A. vexans were taken 14 miles from the starting area. This prioves 
that, contrary to expectation, the males fly as  far  as the feinales." 
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However, the distribution of this species not only takes place by 
active migration, but the mosquitoes may also be dispersed by wind. 
In a paper on the insects of Samoa, Buxton (1935, p. 4 3 4 ) ,  i. a.  
remarks: "The carriage of insects over gceat distance by wind, and 
in particular by the current of the upper air, may be of great im- 
pontance; it is now bewming possible to investigate it, and a consider- 
able body of facts already exists. - - - The mosquito, Aedes vexans, 
occurs in the Palaearctic and Nearctic Regions, including many places 
which are quite cold; it is also known from a number of parts af Asia 
and it extends eastwairds as  far a s  Samoa; it iis even known to occur 
on some Polynesian atolls. Wherever i t  occurs it tends to breed in 
shallow, temporary pools, and to disapprar from a locality after 
existing for a generation or two; there is no reason for thinking that  
it is introduced by man, and it seems likely that it owes its wide and 
erratic distribution to winds." This point of view has been etated by 
experiments. Thus Gliclr (1939) reports from research on the aerial 
distribution of Arthropods carried out in north-eastern Louisiana and 
in northern Mexico, by means of screens smeared with an adhesive 
and attached to aeroplanes, that, among other insects, also 4 specimens 
of A. vsxans were taken a t  5000 feet. One of these mosquitoes was 
alive when removed from the screen. According to Pemberton (1944), 
al1 aircraft stopping a t  Honolulu on their way across the Pacific were 
inspected for insects. Arnong the insects taken, were dead specimens 
of A. vexans. 

From most parts of its area of distribution the records coincide 
that  A. vexans is a persistent biter which causes serious annoyance 
both to man and beast. Such records aire i. a. published from E n g - 
l a n d (Marshall, 1938, p. 206), G e r m a n y (Eckstein, 1920, p. 347; 
Martini, 1931, pp. 261-2; Peus, 1929 b, p. 10, 1932, p. 184) S W i t z e r - 
l a n d (Hurter, 1926, p. 32-3); E'r a n  C e (Séguy, 1925, P. 68); 
U S S R (Guzewitsch, 1937; Martini, 1928 C, p. 56) ; C a n a d a (Twinn, 
1926 a, p. 88) ; U S A (Dyar, 1928, p. 238; King, Bradley and McNeel, 
1939, p. 46; Matheson, 1928, p. 109) and F i j i (Lever, 1943). Dyar 
(1928, p. 238) emphasises that  in USA A. vexans is an outdoor species, 
not entering houses, but from the Province of Ussuri, USSR, Guze- 
witsch (1937) records that  the species was also taken on rnan in 
houses. An idea of the enormous number in which this species occurs 
in favourable places may be had froni a paper on the mosquitoes in 
Canada, published by Twinn (1931. pp. 9-10); "The numbers of larvar 
and pupa that  occur in the breeding places varies markedly, but i t  i s  
not unusual to find, in shallow pools, as  many a s  (approximately) 5000, 
10 000, and 20 000 to the square foot of waiter surface." From Luzwn 
(Switzerland) Hurter (1926, p. 32-3) estimates the number to 
approximately 10 000 per square meter of water surface. 

Genus C U / ~ X  Linnaeus 1758. 

As remarlred by Edwards (1921, p. 328) this gsnus is 
sharply d i s t i ng~~shed  by the possession of distinct pulvilli; 
they may be clearly seen in the hind-legs of the male a s  well 
as on all the feet in the female (fig. 6 ) .  

m e  eyes are narrowly separated or even touching above 
the antennae. Proboscis not or scarcely longer than front 
femorae. Palpi of male long, slender and with the last 
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Fig. 112. Female palpi of Culez. 
a, C. apicalas; b, C. pipiens; C ,  C. tonen t ium.  (Aut. del.) 

two segments directed upwards (pl. XII). Female palpi short. 
I have examined slide-preparations oif female palpi of the 
northern species of Culex. They did not exhibit any disitinct 
characters that could be of use for differential purpose. 
However, slight differences in the shape and relative length 
of the segments exi'st (fig. 112), and possibly these may be 
of systematic importance, but further investigation on a 
larger materia1 is needed to settle the question. Spiracular 
and postspiracular bristles absent. Wing. Stem of the fork 
r2+3 shorter than the fork itself. Legs. Hind-tibia mostly 
without tibia1 scraper. Tarsi dark. First. tarsal segment of 
hind-leg as long as, or longer than, the tibia. Female ab- 
domen blunt, cerci short m d  broad. 

Male terminalia. Basistyle without scales, but with a sub- 
apical lobe bearing spiaes and appendages of varying shape. 

Larva. Head broad, antennae long, #more or less cm- 
spicuously curved. Sub4apical bristles somewhat removed 
from the tip of the shaft. Antenna1 tuft large, inswted well 
beyond the middle d the antenna1 shaft. Siphon long and 
slender, with severa1 pairs oif ventral tufts. 

The genus Culex is divided in severa1 aubgenera, two of 
which are represented in our region,, viz. Neoculex (with one 
species) and Culex (with three specias). The subgenera are 
founded principally on the shape of the male terminalia, but 
in our fauna, with its lirnited nurnber of apecies, also other 
characters may be useful for differential purpose. 
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As emphasised by Freeborn (see chapter: External Ana- 
tomy) the phallosome is always rotated firom its norma1 
positi~on in the microscopic mount. 

The differentiation of the female Culex and the lamae is a 
sather difficult task. On this matter Martini (1931, p. 342) 
remarks : "Die Bestimmung der Culex-Arten ist schwierig, 
sowohl der Larven als der Weibchen. In unserer verhalltnis- 
m&sig Culex-armen palaarktischen Region ist noch leidlich 
durchzukommen, in den tropischen Gebieten dagegen mit 
ihrer reichem Culex-Fauna nicht mehr. Das geht so weit, 
daB Dyar an der Moglichkeit, uberhaupt eine Bestimmungs- 
tabelle der Culex-Species fur  die Weibchen zu geben, ver- 
zweifelt, und seine Ubersicht, nur bis zu Art-Gruppen fuhrt, 
die teilweise systematische Einheiten sind, teilweise auch 
nur zufal~lige Gruppen auBerer Ahnlichkeit. Dies Vorgehen 
is ausserordentlich dankenswert, das es mit wissenschaft- 
lidher Offenheit die wirkliche Saohlage anerkennt." Mathe- 
son (1929, p. 160), dealing with the differentiation of the 
subgenerae, says i. a.: "It is impossible to recognize these 
sub-genera in the females with any degree of certainty." 

Keys to the subgenera of Culex. 

T a b l e  35. 
A. Pemales. 

1. (2) Pale bands of abdominal tergites apical . . . . . .  subg. Neocules 
2. (1) Paie hands of abdominal tergites basai . . . . . . . .  subg. Cules 

B. Male terminalia. 

1. (2) Subapical lobe of basistyle bearing spines and two long, 
distally curved blades. Phallosome simple, with one pair 
of plates, distally connected by a narrow bridge. Para- 
procts with an apical transverse comb of short, stout and 
blunt teeth (fig. 114) . . . . . . . . . . . . . . . . . . . . . . . .  subg. Neocules 

2. (1) Subapical lobe of basistyle bearing spines, a spatulate 
blade, a leaf-like appendage and other processes. Phallo- 
some more complicated, apically split into a complex 
of lobes of various shape. Paraprocts a t  the base with 
a more or less protruding arm; a t  the dista1 tip with 
a cluster of spines, the "crown" (fig. 121) . . . . . .  subg. Cules  

C .  Larvae. 

1. (2) Siphon distally expanded. Siphonal index mostly exceeding 
6.0 (fig. 115) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  subg. Neocules 

2. (1) Siphon not distally expanded. Siphonal index mostly not 
exceeding 6.0 (fig. 119) . . . . . . . . . . . . . . . . . . . . . . . .  subg. Cules J 
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Fig. 113. Wing venat ion of Culex. 
a ,  C .  pipiens; b, C .  torrent iz~m; C ,  C.  apicalis. (Orig.) 

Subgenus Neoculex Dyar 1905. 

According to Martini (1931, p. 343) this subgenus must 
be considered as an old group, which is indicated by the 
tibia1 scraper on the hlind-leg, the transverse comb of teeth 
a t  the tip of the pa~aprocts and the simple strutture of the 
phallosome. 

The female of the single species in our region may be 
recognised by the apical pale bands on the abdominal ter- 
gites. h the wing the stem of the fork rz+~ is shorter than 
the fork itself, but the relative length of the stem is oon- 
spicuously longer than in the northem species of the sub- 
genus CuZex (fig. 113 C).  

In al1 23 species are known, 6 of which habitate the palae- 
arctic region, the remainder are distributed in the African, 
Orienta1 and Australian regions. Only one species, Neoculex 
apicaMs Adams, has beem found in Denmark and Fenno- 
scandia. 
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C U / ~ X  (Neoculex) apicalis Adams. 

C. apicalis Adams (Kans. Univ. Sci. Bull. 2, p. 26) . . . . . . . . . .  1903 
C. sergenti Theob. (Mon. Cul., 3, p. 218) . . . . . . . . . . . . . . . . . . . .  1903 
C. saxatilis Grossbeck. (Can. Ent., $7, p. 360) . . . . . . . . . . . . . .  1905 
C. frickii Ludl. (Can. Ent., 98, p. 132) . . . . . . . . . . . . . . . . . . . .  1906 
C. territans H. D. K. (nec. Walker), (Mosq. N. a. C. h., 9, 

p. 293) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1915 
C. pyrenaicus Brolem. (Ann. S3c. Bnt. France, 87, p. 427) . . . .  1919 
var. judaicus Edw. (Riv. Malar., 5, p. 631). . . . . . . . . . . . . . . . . .  1926 

Synonymical remarks. 

Concerning the synonymy of this species there has been 
rather great confusion in the literature. On this matter 
Matheson (1929, p. 162) remarks: "This species hais long 
been known in literature a s  territans Walker (1856). C.  ter- 
ritans Walkar is another species identica1 with restuans 
Theobald (1901). This species was described by Adams 
(1903) as apicalis and as  saxatilis by Grossbeck (1905) 
Owing to the doubt that apicalis Adams was antedated by 
apicalis Theobald (1903), Dyar (1917 d )  referred this species 
to saxatilis Grossbeck. Theobald (1910) changed his api- 
calis to neoapicalis. Dyar (1920) considered testaceus Van 
der Wulp (1867) to be the correct name but Edwards (1925) 
shows that C. testaceus Van der Wulp is a synonym of 
T. perturbans Walk." 

Description. 

F e m a l e. P r 10 b o s C i s somewhat swollen a t  apex. 
W i n g. Stem of the fork r2+3 of about half the length of 
the fork itself. Stem of the fork mi+z of about 2h the 
length of the fork. Shift of posterior cross-vein well over 
1.5. Hind-legs with tibia1 scraper. A b d 10 m e n with apical 
white bands. 

M a l e. T e r m i n a l i a. Basistyle pear-shaped. Sub- 
apical lobe bearing spines and two long, distally curved 
blades. Dististyle swollen a t  the base, tapering. Claw some- 
what expanded a t  the  tip. Paraprocts broad, with an apical 
transverse comb of S ~ O P ~ ,  stout and blunt teeth. Phallosome 
formed of one pair of plates, which apically bear a row of 
stout, short spines (fig. 114). 

L a r v a  (figs. 115, 116, 117). Head much broader than 
long. Aintennae of about the same length as the head, 
strongly spinose, especially around the insertion pchint of the 
antenna1 tuft. Tuft with about 24 hairs, of about v3 the 
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Fig. 114. Culex (Neoculex) apicalis Adams. 
a,  Terminalia (total view); b, lobes of the 8th tergites; C ,  sclerotised 
parts of phallosome (dotted) and paraprocts; d, subapical lobe with 

spines and blades; e, tip of dististyle. (Aut. del.) 

length of the antenna1 shaft. A t  apex of shaft 1 short and 3 
long bristles and one sensory appendage. Two of the bristles 
conspicuo~~sly aubapical. The inner f ~ o n t a l  hair, with two 
branches, nearly behind the mid frontal hair. Dorsal pro- 
thoracic formula about: 1 , 1 , 3 ;  1; 1 ;  3 ;  2. Comb with 
41-64 rather slender scales, with fine hairs a t  the tip. 
Siphon sometvhat narrowed above the base and expanded a t  
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Fig. 115. Larvae of Culex ( N e o c ~ ~ l e z )  apicalis Adams. 
Termina1 segments of larvae. a,  second instar; b, third instar; C, fourth 

instar. (Aut. del.) 

the apex. Siphonal index 5.8-8.1 (mean value of 28 speci- 
men~s: 6.8). Pecten with 14-21 teeith, which bear one or 
two denticles; extends about one third from the base of the 
siphon. Siphonal tufts with 1-4 hairs; on one side 4 tufts, 
on the other side 5 tufts. Dorsal hair at apex of siphon, 
short and spine-like. Saddle encircles the anal segment. 
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Fig. 116. Culex (Neoculex) apicnlis Adains. 
Head of f i rs t  instar larva (with egg-breaker). (Aut. del.) 

Saddle-hair chiefly with two branches. Dorsal brush with 
an outer pair of long stout hairs and an inner brush with 
4 shorter branches. Ventral brush with about 14 hairs. 
Anal gills of about the length of the saddle. 

Concerning the finst instar larva, Marshall (1938, p. 257) 
remarks that no informaticnn is to be obtained. Among larvae 
of this species, I have also found one specimen in the first 
instar, the head of whioh is delineated below (fig. 116). 

T a b l e  36. 

Larva1 chaetotaxis of Neoculex apicalis Adarns. 
-p- 

Number oi branches in 7 Nurnber of 

Corni) 
scales 

Frontal hairs Siphonal tufts 1 ~ e c t e n  

instar out. 

I l 1  

4 
1 

1V / V / teeth 
p- 

I1 l I11 inner 1 

1 I 
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Fig. 117. Larva of Cules (Neoculex) apicalis Adams. 
a, head; b, antenna; c, mentum; d. comb-scales; e-f, pecten teeth. 

(Aut. del.) 
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Unfortunately the position in the  slide mount of this lspeci- 
men did noi permit a clear view of details in pecten, comb 
aad chaetotaxis. As f a r  a s  I can see the antenna1 tuft  con- 
sists of two hairs. 

Neither Marshall nor M a ~ t i n i  has publilshed details con- 
cerning the different larva1 instars of Neoculex apicalis. 
I possess larvae in al1 instars of this species, caught in a 
swamp-pool in forested land a t  Leraing in Hagsfjord (Ri 49) 
by O. Meidell medio August. Only two specimens in the 
second instar, eight specimens in the third instar and 29 in 
the fourth instar are a t  hand. Possibly further investigaticm 
on a greater materia1 may change details in the range of 
variation. 

Comparing the  Norwegian larvae with the descrilption of 
larvae from other countries, the greater range of variation 
in the nolrthern larvae becomes evident. The siphonal indexes 
of Norwegian Neoculex apicalis and Culex pipiens overlap t o  
some extent aad they are therefore of limited value for 
differential purpose. According to  Martini (1931, p. 352) 
the siphonal inidex in German specimens ils abowt 7,1, in 
English specimens it exceeds 6.0 (Marshall 1938, p. 2431, 
and from USA, Dyar (1928, p. 392) records an index of 9.0. 
In a similar way the number of siphonal tufts  is a rather 
variable character. Martini records 6 tdts on one side and 
7 on the other side, in the  Pontuguese specimen, depicted 
by Braga (1931, p. 42) the siphon bears 7 tufts, whereas 
Dyar points out tha t  the  number is 4 in American larvae, 
which agree with the English specimen, depicted by Mar- 
shall. Most Norwegian larvae have 4 siphonal tufts  on one 
side and 5 tufts  on the other side, but specimens with 5 : 5 
also occur. 

In my opinion the best differential characters are the 
shape of the siphon and the s h a p  and number of branches 
in the frontal haivs. A very good character is pointed out 
by Marshall (1938, p. 256), viz. the presence oh numerous 

1 
minute spicules covering the  exterior of the larva in the 
later instars. With the magnification used (Seitz: Comp.- 
Ok. : 6 ;  Obj. : 8.0 mm. Apert. 0.65) the spicules are clearly 
visible in third and fourth instar larvae, but in the  smaller 

1 larvae I have not been able to see the  spicules. 
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Geographical distribution. 

D e n m a r k : 2. Sjmlland: Frderiksborg, Viii.-ix. (W-L) . 
S W e d e n : ?According to Martini (1931, p. 352) the spe- 

cies has been found in wells in Sweden, but no localities 
are recorded. I have hitherto not seen specimens from 
Sweden, and I can no~t confirm the above. 

N 0 r W a y : 0 : l. Hvaler: Kirke~ya ,  L : 28. v. 1928 (LRN) ; 
A K  : 11. Aker: Alnabru, L: 15. v. 1930 (LRN) ; 12. 
B ~ r u m :  Langara, L :  19. vi. 1928 ( 6 ) (LRN) ; T E y : 
7'. Bamle: pond near the church a t  Bamble, L :  28. vi. 
1930 (LRN) ; A A y : 6. 0iestad: rock-p001 a t  F l ~ d e -  
vigen, L :  20. vi. 1930 (6 )  (LRN) ; V A y : 3. Oddernes: 
a t  Kristiansand S, L: 18. vi. 1930 (6 )  (LRN) ; R y : 
22. H01e: Ims, L :  15. viii. 1931 (OM) ; R i : 49. Forsand: 
Lerang a t  Hogsfjord, L :  9. viii. 1931 (OM) ; H O y 18. 
Fana: Kloppedalsvann, L: 10. vii. 1929 ( 6 9 )  (LRN) ; 
M R i : 60. Grytten: near Romsdalshorn, L :  22. viii. 1931 
( C ? ? )  (LRN). 

F i n l a n l d  : Ab(V) :  Kuust6 (Lundstr.). 

Distribution outside Denmark and Fennoscandia. 
According to Marshall (1938, p. 257), Neoculez apicalis Adams is 

extrmely rare in Britain. In E n g l a n  d the species hms been re- 
corded from the counties Berks and Hants, and in S C o t land from 
the counties Elgin and Inverness-shire. In F r a n C e it is recorded 
by Séguy (1923, p. 82) from Meudon, Villejuif, Marly (Séguy); Ram- 
bouillet (Villeneuve, Séguy); Lamballe, 3. iv. (Surcouf); Creuse, Am- 
bazac, La Celle-Dunoise (Alluaud). From P o r t u g a l, the species 
is reoorded by B r a g a (1931, p. 43) from Chaves, x.- 1926 (Braga) ; 
Moledo vi. 1925 (Braga); Arredores do Porto, v. 1928 (T. Goncalves). 

'In G e r m a n y apicalis has bean found in the environs of Bonn 
(Schneider 1914, p. 45) at  Mannheim and Strassburg (Eckstein 1920, 
p. 342) and in the environs of Hamburg (Martini 1920, p. 159). From 
S W i t z e r l a n d Neocul. apicalis is recorded from Bern (Bangerter 
1926). Further i t  is recorded by Tarwid (1938 a )  fnom P o l a n d, by 
Edwards (1921, p. 336) from I t a l y : Gorizia (Mik) and A u s t r i a : 
Wippach (Handlirsch) . H u n g a r y : Balaton (Wihklyi 1941). Ohri- 
stophers (1929) records it from the C a n a r i e S. Waterston (1921 
-2, p. 135) records the species from different localities in M a C e - 
d o n i a. As to the distribution in U S S R, Stackelberg (1937, pp. 222 
-3) remarks: "From Leningrad distr.: environs of Peterhoff (Mont- 
schadskiji! ) , Sablino (Staokelberg) ; Moskva distr. (Nikolskiji) ; 
Ukraine: Ukrainskoe Polesje (Rybinskiji), Dnepnapetmvsk (Guze- 
vitsch! ) ; Crimea: environs of Jalta(Velitschkevitsch! ) ; North-Kaukasus: 
environs of Novotscherkask (Schtschelkanovzev), Pjatigorsk (Mess!) ; 
Transkaukasia: Georgia (Kalandadse 1931), Aserhajdjan; Sverdlovsk 
distr. (Mitrofanova 1929) and Lower Volga distr. (Martini)." l" Fur- 

' O 8  Translated from the Russian text. 
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ther records are: Basin of Dnjepr: Jazeva (Dolbeskin 1928); Fer- 
ghana: Kakand, Skobelev, Andisjan and Kakulabad (Simanin 1929). 
Further Edwards (1921, p. 336) records the species from T r a n s - 
k a s p ia  : Amudaria (C. Ahnger) and from T u  n i s : Tamerza 
(Langeron). Concerning the distribution in North-Africa he further 
says: "Occurs - - - apparently also in North-Africa, though I have 
seen only females from there (including Theobald's type of C. sergenti) 
and I am not absolutely certain of their identity." Charrier (1924) 
records the species from Tanger. 

AJS to the distribution in bhe A m e r i C a n C o n t i n e n t, Twinn (1931, 
p. 11) records Neoculex apicalis Adams from eastern C a n a d  a and 
says: "It is a moderately common species although not very abundant." 
From U S A  the species is i. a. recorded from Michigan (Irwin 1943), 
Rhode Island (Knutson 1943), Califarnia (Kelley 1942), and in severa1 
paper Dyar (1907, 1916, 1917 a-C, 1919, 1929) records i t  from different 
localities from Seatle in the north to California in the south. Recent 
records are: Maine (Bean 1946), Rhode Island (Knutson 1943), Mis- 
souri (Adams a. Gordon 1943, Gurney 1943), Indiana (Christensen a. 
Harmston 1844) and Colorado (Lasky 1946). 

Biology. 

In N o r W a y I have not found adults in the field, and al1 
adults a t  hand are bred from larvae. The breeding waters 
are ~of rather different character. At Alnabru (AK 11) 
larvae were found in a partly shaded pool, a t  Lerang (Ri 49) 
in a swamp-p001 (with Sphagnum) in woodlanld, otherwise 
in open land, either a t  the edge of swamp-pools (Ims, Ry 22), 
Kloppedalsvann (HOy 18) )  or in more arid regions (Feset, 
IiEy 7),  Kriwtiansand (VAy 3) ). Larvae have also been 
found in rock-pools: near the sea-shore a t  Fl~devigen ( AAy 
6) ,  in the islands Langara (AK 12) and K i rke~ya  ( 0 l ) ,  
al1 in the Oslo-fjord. Especially the finld in a little rock- 
p001 near the sea-shore in K i rke~ya  is remarkable (pl. X),  
the breeding poto1 being without any vegetation and expased 
to  direct sunlight. Unfortunately I had no opportunity to  
examine salinity and pH in 1928, and when I revisited the 
place in 1934, the nock-pools were al1 dried upp. At Roms- 
dalshorn (MRi 60) the degree of pH was 5.5, m d  aleo the 
breeding-water a t  Lerang (Ri 49), with Sphagnum-vegeta- 
tion, indicates a lower degree of pH. In Norway larvae of 
this species have been found from ultimo May to medio 
August. At Lerang, Meidell found larvae in al1 instars a t  
the 9th of August. The Norwegian finds indicate tha t  the 
larvae prefer open-situated breeding-waters. Larvae of 
C. apicalis have been found aasociated with larvae of T. berg- 
rothi, morsitans, A. punctor, C.  pipiens. 

28 - Norsk Entomol. Tidsskr. Suppl. I. 
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Concerning the character of the breeding waters, Martini (1931, 
p. 352) remarks: "In den whrmeren Landern ist er eine ausge- 
sprochene Kaltwasserfonn. In Norddeutschland kommt er  in offenen 
GrLben mit quelliger Umgebung und massig schattigen Wasserlochern 
und an Gebuschen vor. Oft in verkrauteten Wasserloohesn und Teich- 
randern. In Schweden und Deutschland tr i t t  er als Quellform auf," 
Further Schneider (1914, p. 47) says: "Sie leben in den reichlich mit 
Pflanzben versehenen Uferzonen ,gròBerer Tumpel, aber auch in klei- 
neren von nur l m Durchmesser. Gewohnlich finden sie sich in reinem 
klaren Wasser in Gesellschaift der Anopheles-Larven; nur einmal habe 
ich sie in einer kleinen, von organischen Zerfallsprodukten stank ge- 
trubten Pfutze gefunden, zusammen mit Theob. annuiata und 
C .  pipiens." From Canada, Twinn (1931, p. Il) reports: "We have 
found the larvae associated with Ampheles larvae, in shallow water 
along the margins of swamps and lakes, partioularly where there is 
a good growth of Typha and other aquatic plants. They were also 
collected - - - - in clean water in a barre1 beneath the eaves of 
a woodland cottage." Similar records are published from U S A  by 
Dyar (1917 d, p. 173), who adds: "In the west the species becomes 
rwtricted to mountainous forested areas, avoiding the open plaiins." 
A somewhat unusual breeding-place is recorded by Kelley (1942), 
who found larvae in flower containers in cemeteries in Almeda county 
in California. 

Schneider (1914, p. 46) and Twinn (1931, p. 11) point out that  the 
females hibernate in sheltered places. Most authors (i. a. Dyar 1917 d, 
p. 173; King Bradley a. McNeel 1939, p. 39, Matheson 1929, p. 164; 
Schneider 1929, p. 164) agree that Neoculex apicali8 do not attack man 
or  hematherms. However, Herman (1938) records from experiments, 
in which attempts were made to transmit avian malaria by means 
of different species of mosquitoes, that a t  least one female apacalis 
sucked on the blood of a canary. According to Martini (1931, p. 3521, 
Shannon has observed the species sucking blood from the frog, Rana 
catesbeiana, and Desportes (1942) records apzcaiis stinging Rana 
esculenlu in nature. 

Subgenus C U / ~ X  Linnaeus 1758. 

In the female sex the species of this subgenus may be 
distinguished by the wing venation, the stem ~of the fork 
ra+s bein'g extrmely short. The tibia1 scraper in the hind- 
legs is absent, and in al1 species in our region the abdominal 
tergites have Light basa1 bands. Othenvise characters as 
mentioned for the genus. 

In the mele terminalia the phellosome, is apically split 
into a complex of lobes of various shape. Paraprocts a t  the 
base with a more or  less protmding lateral arm; a t  the dista1 
tip the paraprocts are ornamenteci with a ccluter of spines, 
the "crown". 

Larvae with siphon not expanded distally. Siphonal index 
mcrstly not exceeding 6.0. As pointed out by Marshall (1938, 
p. 250) the siphonal index of C. molestus Forskil is very low, 
and in accordance with this, I consider three N~orwegian 
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larvae, with ,indexes fnom 4.13 to  4.36 as  ibelong,ing to  ithis 
species. However, a s  no breeding from Norwsgian larva has 
been carried out, further studies on this matter are greatly 
needed. 

As to  the larvae of C. torrentium Marrtini, I have not been 
able to  find, in the Norwegian matecial, distinct characters 
diff'erentiating this species fnom pipiens L. 

According to  Edwards (1932, pp. 200-12) the  subgenus 
includa 107 distinct species and 10 species of uncertain posi- 
ti'on. The bulk of these species are distributed in the  tropics,. 
In the Old World as  well as in the N'ew World, and only two 
species, one with two subspecies, have bsen fou,nd in Fmno- 
scandia. 

T a b l e  37. 
I 

Keys to the species of the subgenus CJex. 
A. Females. 

1. (2) Stem of the fork r2t30f about 1/,--1/3 the length of the 
fork itself. Radio-media1 cross-vein placed about twice 
its length distally to the medio-cubital cross-vein 

torrentiun~ Martini. 
2. (1) Stem of the fork r2+3 of about Y,--Y6 the length of the 

fork itself. Radio-media1 crass-vein placed about 1% its 
length distally to the medio-cubital cross-vein. 

3. (4) Colouring dark brown and white. Abdominal pale bands 
on fourth and (usually) adjoining tergites constricted 
laterally. Sternites ornamented with distinct patches of 
dark scales in the median line and usually also on the 
sides. Kneespots are distinct and white, and tip of tibia 

. . . . . . . . . . . . . . . . . . . . . . . . . . . .  has a white patch p. pipiens L. 
4. (3) Colouring yellowish-br,own and dirty white. Abdominal 

pale bands straight and parallel. Sternitw either entirely 
pale-scaled or with a few dark scales in the median line 
Knee-spot and white patch at  tip of tibiae absent 

p. nzolestus Forskkl. 

B. Male terminalia. 

1. ( 2 )  Phallosome a paired structure, each half with three pro- 
minent processes. Dorsal process (3) broad, tubular and 
truncate; not exceeding the crown, Basal arm of para- 
proct a small process (fig. 118) 

p. pipiens L. 
p. molestus ForskAl. 

2. (1) Dorsal process of phall'osome apically pointed (3 ) ,  exceed- 
ing the crown. Basal arm of paraproct a prominent, dorso- 
ventrally curved process, encircling the penis (fig. 121) 

torrentium Martini. 

C. Larvae. 

. . . . . . . . . . . .  1. (2) Average value of siphonal index 5.3 p. pipiens L. 
. . . . . .  2. (1) Average value of siphonal index 4.2 p. ?nolestus Forskal. 

(The larva of torrentiunz is omitted.) 
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Culex (Culex) pipiens pipiens Linnaeus. 

C. pipiens L. (Syst. Nat. Ed. X, p. 602) . . . . . . . . . . . . . . . . . . . . 1758 
? C. fasciatus Mu11. (Fauna Insect. Friedrichsdal, p. 87) . . . . 1764 
C. t r i f u r c a t ~ ~ s  Fabr. (Ent. Syst., 4, p. 401) . . . . . . . . . . . . . . . . . . 1794 
? C. lutrus Meig. (Klass. u. Eeschr. d. bek. eur. Zweifl. Ins . ) .  . 1804 
? C. bicolor Meig. (Syst. Eeschr., 1, p. 9 ) .  . . . . . . . . . . . . . . . . . . . 1818 
? C. T T L ~ U S  Meig. (Syst. Beschr., i ,  p. 7) . . . . . . . . . . . . . . . . . . . . 1818 
? C. meridi'onalis Leach. (Zool. Journ.. 2, p. 209) . . . . . . . . . . . . 1825 
C. nar.qi?ialis Steph. (Zoo:. Journ. 1, p. 455) . . . . . . . . . . . . . . . . 1825 
? C. calcitrans Rob. Desvoid. (Meni. Soc. Hist. Nat. 3, p. 409) 1827 
Z C. thoracicws Rob.-Desvoid. (Menm. Soc. Hist. Nat. 3, p. 409) 1827 
? C. consobrinus R'ob.-Desvoid. (Mem. Soc. Hist. Nat. 3, p. 408 1827 
? C. palli,pes Waltl. (Reise Tyrol etc. 2, p. 110) . . . . . . . . . . . . . . 1835 
C. pallipes Macq. (Dipt. exot. nouv. ou peu conn, 1, p. 38) . . . . 1838 
P C. rufinus Rigot (Expl. Sci. Tunis. Dipt. 7)  . . . . . . . . . . . . . . . . 1888 
C. agilis Bigot (Ann. Soc. Ent. France (6)  9, Bull. 112) . . . . . . 1889 
C. phytophagus Fic. (Eull. Ent. Soc. Ital., 21. p. 126) . . . . . . . . 1890 
C .  melanorhinus Giles (Gnats or M,osq., p. 342) . . . . . . . . . . . . . . 1C00 
C. nigritulus Theob. (nec. Zett.) (Mon. Cul., 1, p. 140) . . . . . . . . 1901 
C.  ~onzbaensis Theob. (Mon. Cul., 2, p. 143) . . . . . . . . . . . . . . . . 1901 
C. zrarioannulatus Theob. (Mon. Cul. 3, p. 198) . . . . . . . . . . . . . . 1903 
C. axoriensis Theob. (Mon. Cul., 3, p. 210) . . . . . . . . . . . . . . . . . . 1903 
C .  longifurcatus Becker (Mitt. Zool. Mus., 2, p. 68) . . . . . . . . . . 1904 
C. quasimodestus Theob. (Ann. Mus. Nat. Hung., 3 ,  p. 98) . . . . - 1905 
C. quasigiarti Theob. (Mon. Cd., 5, p. 374) . . . . . . . . . . . . . . . . . . 1910 
C. pipiens var. doliorum Edw. (Ent .  45, p. 263) . . . . . . . . . . . . . . 1912 
var. pallens Coquill. (Proc. US Nat. Mus. 21, p. 303) . . . . . . . . 1889 
C. oxakaensis Theob. (Mon. Cul., 4, p. 439) . . . . . . . . . . . . . . . . . . 1907 
C. comitatus D. K. (Proc. Ent. Soc., 9, p. 35) . . . . . . . . . . . . . . . . 1909 

Synonymical remarks. 

The above synonymy is quoted from Edwards (1932, pp. 
2.09-IO), however, with the following modifications. 

The eyn~onyms C. bifurcatus L. and vuigaris L. are omitted 
as  discussed helow. Further the  syncmyms C. moiestus For- 
skal, domesticus Germar and haematophagus Ficalbi are 
transferred to the race C. p. moiestus Forskgl. 

As to the synonymy, Bdwards (1921, p. 347) remarks: 
"It is impossible to say what species were aotually intended 
by most of the old descriptions, but I think it probable that 
the  names C. bicolor M., C. pailipes M., C.  thoracicus R-D., 
C. caicitrans R-D., and perhaps also C. Zuteus Mg., were 
based crn more or less rubbed specimens of this species. From 
the habits indicated by Forskal and Germar for C. moiestus 
and C. domesticus it seems probable that  this species was 
intended, C. fatigans being excluded owing to ibs now 
apparently established absence from Europe and Egypt. 
The description of C. pallipes Waltl. was evidently supplied 
by Meigen, and amplified by him in 1838. The British 
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Museum possesses a copy of Meigen's Abbildung eur. zweifl. 
Ins., hand-coloured by the author, in which the figure of 
C. rufus evidently represents C. pipiens, though the venation 
is shown in a conventional manner. In his diagnlosils of 
C. meridionalis, Leach says "abdomine segmentis omnibus 
postice griseo marginatis", but as he makes a similar state- 
ment regarding his C. nicaensis and C. musicus, it seems 
probable that by "postice" he meant "basally". Ficalbi's 
description of C. phytophagus, especially as regards the 
male palpi and abdoninal bands, shows that he had C. 
pipiens, not C. laticinctus or C. univittatus, before him. 
I have examined the types of C. marginalis, C. agilis, C. vario- 
annulatus, and C. azoriensis, and find them to be C. pipiens. 
Dr. Dyar informs me ithat he has examined Coquillett's type 
of C. pallens, and that i t  is C. pipiens. The species has 
frequently been referred to as C. ciliaris L., but I think pro- 
bably incorrectly." 

In a paper "On the identity of Culex pipiens Linn~us" ,  
Dyar and Knab (1909) i. a. say (p. 30) : "The famiiy Cu7i- 
cidae, comprising the mosquitoes, is based upon the genus 
Culex of Linneus, of which the generally recognized type is 
Culex pipiens Linneus. The genus and species date from 
the beginning of bionomical nomenclature, the tenth edition 
of the Systema Naturae." The auithors quote in extenso the 
part of Syst. Nat. covering Culex, making their remarks on 
each species mentioned, and they continue (p. 31) : "Of the 
others, bifurcatus has been recognized as a mosquito, an 
European species of Anopheles, but very little is said about 
it, and it was obviously subordinated in L i n n ~ u s '  conception 
of the group. - - - The next point to be determined is the 
identity of Culex pipiens. L i n n ~ u s  ~bv~iously intended the 
term to cover al1 mosquitoes known to him, directly or in- 
directly, except the Anopheles, with long palpi in the fernale, 
which he separates under the name Culex bifurcatus." The 
authors also discuss the names Culex vulgaris and Culex 
alpinus, first published in Flor. Lapp. 364, 1737. Linnaeus 
referred these species as synonyms of pipiens in the second 

I edition of ~the Fauna Suecica, 1761, but the description re- 
appeared in the second edition of Flora Lapponica 1792. In 
the case of Linnaeus, Dyar and Knab hold that these names 
should be accepted as valid, in spite of the fact that they 
first appeared as synonyms. They conclude: "Of these 
species, Culex vulgaris is apparently a Simulium, but Culex 
alpinus is a mosquito, and judging from its place of occur- 
rence, an AGdes in the broader sense." 
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The next paper dealing with these problems is Martini's 
investigation on the nofmenclature of the mosquitoes of Cen- 
tral-Europe. The author here i. a. says (1922, p. 107): "In 
dar  Fauna Suecica und Systema Naturae kann man die Be- 
schreibung der Bifurcation entweder auf Labellen und in 
ihrer Mitte die Stechborsten beziehen, und dann ist mit  der 
Beschreibung uberhaupt nichts anzufangen, oder auf die 
angezogenen Figuren von Reaumur. Dann bezieht sich "ge- 
gabelt" auf die mannlichen Taster. Beachtlich ist, daB die 
typischen Anophcies-Figuren von R. bei L. nicht zitiert sind. 
---- Die Figuren Tafel 40. Fig. 1 u. 2 von Reaumur 
sind nach der Tafelerklarung von demselben Tier wie Taf. 41, 
Fig. 2 u. 3, und bei diesen muB es sich nach Ausweise der 
Taster wohl um ein Cuiex-wahrscheinlich pipiens-Mannchen 
gehandelt haben. Jedenfalls ist Reaumur die Beziehung der 
Geschlechter nur teilweise klar gewesen, er  sieht die absper- 
renden Enden mannlicher Taster als gegabelte Russe1 an 
und fuhr t  die abgebildete Mucke als besondere Art  auf, ohne 
sie zu benennen. Linné benennt sie dann bifurcatus. Bei 
ihm ist 1758 das Culiciden-Weibchen C. pipiens und das 
Mannchen C. bifurcatus. Dadurch erklahrt sich auch, daB 
bifurcatus nicht stechen soll, was sonst wohl niemand, der 
unsere heutige Art  diesen Namens in der Natur gefangen 
hat, annehmen wird." As to the  older names, Cuiex vuigaris 
and C. aipinus, Martini remarks: "Das im Bereiche seines 
pipiens Unterschiede vorkommt, war Linné schon bekannt; 
e r  erwahnt es bei aipinus, betohnt aber, daB es doch nur 
e i n e Art sei. So ist 1758 synonym aipinus L. = pipiens L. 
= bifurcatus L. = communis L. und wohl auch vuigaris." 

As t o  the name Cuiex vulgaris L., I have recently (Natvig 
1945) pointed out tha t  the interpretation of Dyar and Knab 
is in contradistinction to  the description of Linnaeus. It 
is quite clear that  Linnaeus had a mosquito before him, and 
most probsbly i t  has been an Aedes of the  communis-group. 
Culex aipinus L. i s  described as a species with white ringed 
legs. It is therefore n o t identica1 with Aedes nigripes 
(Zett.), a s  hitherto supposed by most Arnerican authors. 

When Bdwards and Martini consider Cuiex bifurcatus L. 
as  synonymous with Cuiex pipiens L., they most likely base 
their conception an the tenth edition of Systema Naturae 
and second edition of Fauna Suecica. Comparing different 
editions ~of these works I recognised that  the text in the 
first edition of Fauna Suecica, 1746, has been altered in later 
editions. In the first  edition of this work No. 1115 is "Cuiex 
fuscus, rostro bifurco" and in the description is subjoined: 
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"Culice sequente duplo major." The next No. 1116, is "Culex 
cinereus, abdomine annulis fuscis octo". However, in the 
second edition of Fauna Suecica (1761), the succession of 
these species is changed, and as the third species is now 
Culex pulicarius, the remarks concerning the size of Culex 
bifurcatus has got quite another meaning. The same succes- 
sion of the species, as in the second edition of Fauna Suecica, 
is found in Systema Naturae, Ed. X (1758). According to 
these facts, I do not consider Culex bifzc.rcatus L. as synany- 
mous with Culex pipiens L. 

Walker, in his list fof ~Diptera of the British Museum, quotes 
some specimens of C. pipiens L. from northenn Norway 
(Alta, Finmark), but he emphaticslly remarks (1948, pp. 6- 
8) : "If, as Mr. Haliday has supposed, this species is the 
Culex pipiens of Linnaeus, that name, by which it is described 
in Zetterstedt's work, must be transferred to it, and the 
pipiens of more southern ent~~m~ologists must receive a new 
denomination." Ficalbi (1890 a. 1896) directed attention 
to the contradictory character of the i n f m a t i o n  concerning 
the biting propensities of Culex pipiens. He points out that 
many authors, i. a. Meigen, Schiner and Rondani, as a matter 
of course, designate the cmmon house-mosquito as Culex 
pipiens L., whereas Haliday and Westwood express their 
doubt as to the identity of the Culex pipiens Linnaeus from 
the North and the species described under this name by 
Meigen. Fical~bi has examined specilmens, designated as 
Culex pipiens L., from the fa r  north and they did not agree 
with the Italian specimens. He emphasises (1890, p. 126) 
that, a t  any rate, two species are found in Italy, which 
hitherto have been mingled to~gether by the au tho~s  under 
the name of Culex pipiens. The common, haematophagous, 
species he designates Czdex pipiens and the other, phyto- 
phagous, he describes under the name of Culex phytophagus. 
In the differential diegnosis he points out the throughout 
pale colouring and the scarcely noticeable kneespots of the 
haematophagous species, in contradistiction to the darker 
colouring and the distinct knee-spots of the phytophagous 
species. As to the male palpi, he (1896, pp. 2 7 6 8 )  remarks, 
concerning C. phytophagus: "I palpi nel maschio (che supe- 
rano la proboscide con l'estremità del penultimo e con tutto 
l'ultimo articolo)," and as to C. pipiens: "I palpi del maschio 
soiio molto pelosi; piu lunghi della praboscide." 

As stated by Marshall (1938, p. 236), Ficalbi was in error 
when he applied the specific name of pipiens to a man-biting 
Culex. Marshall further says: "Ficalbi's proposal to re- 
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cognise a new species of C u l e x  aroused surprisingly little 
interest, although i t  received subsequent support from the 
observation of other workers. - - - Observationls of the 
second group of facts commenced to be assembled a s  recently 
as 1929, when Roubaud,lo"e Boissezon Ilo and Huff "l 

in~dependently referred to  strains of C. pipiens which behaved 
in an abnormal manner - notably in being able to mate in 
small cages and to  lay fertile eggs without having a previous 
'meal of bllood. To designate these two biologica1 features 
Roubaud introduced the adjectives stenogamous and auto- 
genous respectively. He also introduced the adjectives eury- 
gamous and anatogeneous to  denote, respectively, the ab- 
sence of the above-specified peculiarities." 

The most recent paper dealing with the problem of the 
identity of C u i e x  pipiens Linnaeus, was published by Mar- 
shall and Staley in 1937. I shall here quote some passages 
(frolm Marshall 1938, p. 239) from this paper: "In our opin- 
ion, the informatioa acquired, during the last few years, re- 
garding autogenous and anautogenous strains of C u i e x  fully 
establishes the validity of the theory - advanced by Ficalbi 
- that  two distinct species have been confused under the  
name pipiens. If this be admitted, we have then to  decide: 
a )  which of the two species is entitled to  the specific name 
of pipiens. - - - In the tenth edition of the Systema 
Naturae, published in 1758, Linnaeus referred to  this mos- 
quito as Czciex pipiens, and gave references to  descriptions 
and illustrations by Réaumur and others, but in 1761 he 
revived his earlier name aipinus.  As pointed out by Dyar 
and Knab (1909) the name pipiens became thereby restricted 
to  the insects described by the author quoted by Linnaeus. 
Linnaeus for  instance, referred to  pls. 4 3 - 4 4  in the fourth 
volume of Réaumur's Histoire des Insectes, published in 
1738. Figs. 2-8 of pl. 44 illustrate egg-rafts and detached 
eggs, the latter having the termina1 "corolla" typical of the 
genus Cuiex .  Figs. 2-3 of pl. 43 show fullgrown larvae; the 
siphlon in each figure having the multiple hair-tuftr; diag- 

. 
I O J  Roubaud, E.  (1929): "Cycle autogéne d'attente et  générations 

hivernales suractives inapparentes chez le moustique commun, 
Culcx pipiens L. (C. R. Acad. Sci. Fr .  188 (101, 735-8). 

iioa de Boissezon, P. (1929): Remarques sur le condition de la  re- 
production chez Culex pip iens  L. pendant la  periode hivernale. 
(Bull. Soc. Path. exit. 22 (7) 549-53). 

llob de Boissezon, P. (1929): Experiences au sujet de la  maturation 
des oeufs chez les Culicides. (Bull. Soc. Path. exot. 22 (81,683-9). 
Huff, C. G. (1929): Ovulation Requirements of Culex pip iens  L. 
(Biol. Bull., 56 (5) ,  347-350). 
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nostic of Culex and the slender proportions characteristic of 
anautogenous strains. P1. 40 of the same volume is of 
special importance. Fig. 3 of this plate shows the termina1 
segments of a male palp of the Culex type, and figs. 6 and 10 
show the venter of a female and male adult respectively. In 
each of the last-~mentioned figures the sternites are orna- 
mented with conspicuous, dark median patches which are  
characteristic of ana~togen~ous strains. This fact appears 
clearly to indicate tha t  the name Culex pipiens belongs to  
,the man-ignoring, dark-coloured, ventrally-spotted species 
and not (as  Ficalbi considered) to the man-biting, light- 
coloured, ventrally-unspotted one." 

Jobling (1938) uses the  name C. pipiens pipiens L. for  the 
anautogenous form and C. pipiens molestus Forsk. for  the 
autogenous form, and he treats them as  subspecies. 

Description. 

F e  m a l e. Frent of h e a d  with some golden bristles 
forming a tuft  between the eyes. Vlertex ("occiput") with 
golden narrow curved scales; in the middle with yellow 
upright forked scales, a t  the sides with dark brown ones. 
Eyes bordered with whitish narrow curved scales. Temporae 
with f lat  yellowish-white scales C l y p e u s blackish brown. 
P r o b o s C i s blackish brown, not swollen a t  apex. A n - 
t e n n a e. Tori yellowish-brown. Flagellum with first seg- 
ment yellowish brown at the base, the  remainder dark brown. 
Flagellum of about the same length as  the proboscis. P a l p i 
(fig. 112 b) of about x7 the length of the proboscis, dark 
brown. T h o r a x. Anterior pronotal lobes and posterior 
pronotum brown with golden narrow curved scales and brist- 
les. Mesonotum with dark golden or cupreous narrow cur- 
ved scales and b r o m  bristles. A b d o m e n. Integument 
pale brown or yellowish. Scaling dark brown with yellowish- 
white basa1 bands. On the fourth and (usually) adjoining 
tergites the pale bands are  constricted laterally, and often 
also centrally. Venter yellowish-white with patches of dark 
scales in the median line and mostly also on the sides. 
W i n g. Stem of the fork r ~ + ~  of about 1k-s the length 
of the fork itself. Radio-media1 cross-vein placed about 
1% its length distally to the  medio-cubital cross-vein. L e g 1s. 
Front side of femurae dark brown, back side yellowish (or 
whitish. Apex of femur dark. Knee spat  yellowish-white, 
distinct. Tibiae dark brown with a patch of white scales a t  
apex. Tamal segrnents dark brown. Length of wing about 
4.5 mm. 
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Fig. 118. Culex pipiens L. 
a, Terminalia, total view (the dististyles omitted in this figure) ; b, basi- 
style with subapical obe and dististyle; C, lobe of the 9th tergite and 
paraproct.. Legend: A, apodeme of the side piece; Ae, external apo- 
deme; bs, basistyle; par, paramere; pp, paraprocts; 1, 2 ,  3, ventral 

median and dorsal sclerites of phallosome. (Aut. del.) 

M a l  e. Colouring somewhat lighter than that  of the 
female. P a l p i dark brown with basa1 patches of yellowish- 
white scales on the  ventral side o£ the  two ultimate seg- 
ments. Length of wing about 4 mrn. 

T e r m i n a l i a (fig. 118). Basistyle about twice as  long 
as broad, tapering towards apex. Subapical lobe prominent, 
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Fig. 119. Larva of C. pipiens L. in 4th instar. 
A, Termina1 segments of larva; B, pecten teeth; C, comb-scales; D, head 

of larva; E, antenna; F ,  mentum; G, frontal hair. (Aut. del.) 

bearing, in the proximal part, three rod-like appendages, the 
third of which being more slender than the other two. 
Further distally are two bristles, one style, a leaf-like appen- 
dage and a long bristle. Dististyle short and curved, some- 
what expanded a t  the base. Claw narrowed a t  the ba~se. 
Phallosome a paired strutture, each half with three pro- 
minent processes. Dorsal process (3) broad, tubular and 
truncate, not exceeding the crown. Paraprocts distally orna- 



444 Leif R. Natvig 

Fig. 120. Anal segment with papillae (anal gills) of C.  pipiens L. 
A, island Kvalny, Romsdalsfjord; B, p001 a t  sea-shore, island Kirkenya, 
Hvaler; C, lake (ilstensjovann, Aker; D, swamppool, Stokka; E, p001 

near the lake Storsjoen, Ytre Rendal. (Aut. del.) 

mented with a cluster of spines, the "crown", a t  the base 
with a small process. Lobes of the ninth tergite wildely 
separated, with long bristles. 

L a r v a (figs. 119, 120). Head conspicuously broader 
than long Antennae curved, strongly spinose in the basa1 
two thirds; taperiag from the insertion point of the tuft. 
Antenna1 tuft  inserted about 2/3 from the base of the shaft, 
of about the length of the shaft aind with 20-22 hairs. 
Sensory appendage and bristles a t  apex of antenna some- 
what separated. Inner frontal hair oblique to the middle 
one. Dorsal prothoracic hairs formula about: 1 ,  1, 1 ;  2;  
1, 1, 2;  2. Siphonal index: 4.5-6.2. Mean value (counted 
on 38 specimens) : 5.3. Siphon slightly tapering. Pecten 
of about the length of the siphon, with 12-18 teeth, which 
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are furnished with denticles. Siphonal tufts 4 : 4 or 4 : 5, 
infrequently 5 : 5, the tuft with 1-4 hairs. Saddle encirc- 
ling the anal segment, with a single or double saddle-hair. 
Dorsal brush with an outer pair of long stout hairs and an 
inner pair of tufts with about two hairs. Ventral brush with 
about 12 tufts. Anna1 gills tapering, of varying length. 

Concerning details in the chaetotaxy, see table below. How- 
ever, it may be emphasised that a few larva, with low 
siphonal index, are separated under C. pipiens molestus For- 
skal. As it has been impossible to differentiate the larvae 
of C. pipiens Linnaeus and C. torrentium Martini, al1 larvae 
are counted as  C. pipiens L. 

T a b l e  38. 
Larva1 chaetotaxis of Cuiex pipiem Linnaeus. 

Number of branches in 1 K b Z  

Geographical distribution. 

D e n m a r k : 1. Jyiiand: Tipperne! d : 6.- -20. ix. 1946, 
3: 20. viii.-20. ix. 1946 (S0g. A.) 2. S j ~ i i a n d :  Environs 
of Kobenhavn ! d? (Stzg.) ; Hillerod, Tjustrup lake 
a t  Sor0, v.-ix. (W-L) ; 3. Bornhoim (P. Johns.). 

S W e d e n : S k :  Sovestad, Krageholm! d : 12. viii. 1936 
(B. Tjed.) ; Bjaresjo, Lilleskog! $2: 16. viii. 1936 (B. 
Tjed.) ; Ystad, Anderslust! $2: 9. viii., d : 14. viii. 1936 
(B. Tjed.) ; Lund! (Zett.) ; Hall: O. Karup, Eskildstorp! 
d : 30. vii. 1939 (B. Tjed.) ; Og: $2 (Hagl.!) ; V g :  q!; 
Upi: Ent. h s t .  Exp. falt! d : 14. ix., $2: 12. viii. 1901; 
Dir.: Falun, Norslund! $2: 23. v.-18. vii., d : Il. vi. (B. 
Tjed.) ; Falun, Hokviken! d : 19. ix. 1926 (B. Tjed.) ; 
Falun, Kv. 46! $2: 15. v., d : 21. viii. (B. Tjed.) ; Falun, 
Kv. Tradgirden! d : 22. ix-12. x. (B. Tjed) ; St. Tuna, 
N. Romma! $2: 29. ix. 1940 (B. Tjed.) ; Floda, Syrholm! 
$2 : 2. di.-3. x., d : 2. ix. (T. Tjed.) ; Floda, Singan ! 
d : 28. ix. 1938 (T. Tjed.). 

Frontal hairs I Siphonal tufts Pecten l Cornb 

out. mid. inner I I 11 I11 1 IV T' teeth SCales 

38-60 
41 

(43) 

4-8 
5.4 

(46) 

6-12 
8.4 
(55) 

2-7 
4.5 

(47) 

1-4 
2.8 
(38) 

1-4 
2.4 
(38) 

1-3 
2.3 
(40) 

2-3 
2.3 
(7) 

1-2 
2.2 
(40) 

12-18 
15 

(47) 
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N o r W a y : 0 : 1. Hvaler: Kirkeaya, L : 13. iv. 1938 (LRN) ; 
Kirkeaya, Oreviken, L: 11. v. 1934 ( d ) (LRN) ; 12. Hai- 
den, d : viii. 1862 (Siebke) ; A K : 6.  As: N. E. Neset, 
L : 30. viii. 1931 ($2) (LRN) ; 7. Frogn : Drabak, L : 5. vi. 
1932 (LRN); 13. Aker:  Dstensjavannet, L: v. 1928 
(LRN) ; OstenlsjO fann (cellar), $2: 28. ix. 1934 (LRN) ; 
Lille Taien, L: 11. vi. 1929 (LRN) ; 14. Oslo: Taien Bot. 
Garden, $2: 4. vii., 29. vii. 1851 (Siebke) ; 30. Ullensaker: 
Bakke farm, $2: 24. vii. 1930 (LRN), d ? :  21. viii. 1931 
(LRN) ; pond S. Barntjern, L: 4. x. 1931 ($2) (LRN); 
32. Eidsvoll: a t  Eidsvoll Bath, $2: 15. viii. 1930 (LRN) ; 
V E : 16. Sem: Kruke fann  (cow-stable), $2: 31. viii. 
1930 (LRN) ; Blixekilen, Asgardstrand, L : 29. v. 1938 
(LRN) ; R y  : 18. Madla: Malleforen, L: 18. viii. 1931 
(OM) ; 20. Hetiand: Linday, L: vii. 1930 ( d ) (OM) ; 
Mosevannet, L: 22. viii. 1931 (OIM), L: 5. vi. 1931 ($2) 
(LRN) ; waterfilled ditch near Mosevannet, L:  5. vi. 1931 
(OiM) ; Stokke, L: 15. viii. 1931 (OM) ; Lille Stokkevann. 
L: 15. vi. 1931 (OM) ; ewamp pool a t  Foros, L: 25. viii. 
1931 (OiM) ; 21. Stavanger : d : 8. ix. 1931 (OM) ; Kiel- 
landsmyren, L: 7. viii. 1931 (OM) ; 22. H d e :  swamp pool, , 
Bersagel, H~gsfjord, L:  15. viii. 1931 (OM) ; R i : 49. 
Forsand, L: waterfilled ditoh, Le~ang,  Hrirgsf jord (OM) ; 
H O y : 18. Fana: swamp pool, Minde, L: 26. vi. 1932 
(LRN) ; H E n : 23. Y t r e  Rendal: Solbakken, Shrsjaen, 
d : 4. vii. 1935 (LRN) ; $2 : 30. vii. 1930 (LRN) ; Viken, 
Storsjaen, L: 4. vii. 1935 ( 8 9 )  (LRN) ; 25. Sollia: Dege- 
rud, $2: 28. viii. 1928 (S-R) ; M R y : 23. Veoy :  Karls~y,  
Romsdalsfjord, L: 16. viii. 1929; M R i : 60. Gry t ten:  
Halsa, 6 9 :  22. viii. 1931 (LRN). 

F i n l a n d : A b ( V ) :  Kuwto! d (Lutndstr.) ; Karislojo! d 
(Hellén) ; Nadendal! d : 3. ix. 1937 (Tiensuu) . N ( U )  : 
Tvaminne zool. stat! $2: 23. vii. 1920 (Levander, Frey.) ; 
$2: 15. vii.-31. viii, d : 15. vii.-3. ix (Stora.) ; Tvar- 
minne, Lhgskar!  d (Frey) ; Tvarminne, Spikarna! d 
(Frey) ; Helsingfors ! d : 10. 1920 (Frey) , : 15. ix. (Ny- 
lander, Lundstr.) ; OM (KP): Larsmo! 6. : 15. viii. 
(Storii) ; Peders~re! d : 5. viii.-9. ix. (Storii) ; Nykar- 
leby! 6 : 12. x. 1938 (Storii). 

Stackelberg (1937, p. 247) emphasises that C. pipiens is 
not found in the arctic zone, and in accordance with this 
Soot-Ryen states (1939, p. 67) that this species has hitherto 
not been found in the northern part of Norway. As will be 
seen from above list of places, this agrees with the result of 
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the examination of the Fennoscandian materia1 a t  hand. 

b As, however, severa1 records of C. pipiens from northern 
a localities are found in older literature, a discussion of these 

1 statements is necessary. 
In Fauna Suecica, Linnaeus says, on the distribution of 

C.  pipiens: "Culex ipse in sylvis praesertim Lapponia, nec 
non rarius in alpibus, ubi major est, hed una eademque 
species." As stated above, the species-differentiation of 
Linnaeus is not in accordance with modern systematics and 

b his reoord~ concerning finds of C. pipiens in Lappland must 
be excluded from the account. Zetterstedt, in Diptera Scan- 
dinaviae (1850, p. 3455), i. a. says: "In Lapponia praesertim 
abundans, in alpes quoque adscendens." Dr. K. H. Forslund 
(1929, pp. 185-6), who published a revision of the Trichop- 
tera in coll. Zetterstedt, remarks that some caution muet 
be applied regarding the statements on distributiion published 
by Zetterstedt. Chiefly the specimens, which most likely are 
not from Lappland, are without locality labels. Forslund 
therefore emphasises tha t  lonly specimens bearing locality- 
labels are  reliable. Through the courtesy of prof. dr. Kemner 
in Lund, I received for inspection al1 specimens in coll. Zetter- 

I stedt of C. pipiens bearing locality-labels, in al1 6 specimens 
including one male. Two females are furnished witlh small 
blaok card-boardls and handwritten labels : "Lapp." (accord- 
ing to  B. Tjeder 1940: Umei Lapmark 1832). Three femaies 
bear purple card-boards, one of which also has a handwritten 
label: "C. pipiens Linn. Lund. Scan." The purple card- 
boards indicate: Lund and environments (B. Tjed.). The 
male bears a handwritten label: C .  pipiens Wittangi." 
The females from Lapland are rather denuded. However, 
the wing-venation is characteristic of Ochierotatus and a 

l few white scales on some tarsal segments indicate that  the 
specimens belong to  the annuiipes-group, most probably 

i A. ezcrucians Walk. According to an examination of the 
male genitalia, this specimen proved to be A. communis Deg. 
Thus also Zetterstedt's statement of C. pipiens from Lapp- 

\ land must be excluded from the account. 
Holmgren (1883, p. 178), Jacobson (1898) and 0kland 

, (1928, p. 103) records the species from Novaja Semlja and 
Waigakch. As the specimens in question have not been 
accessible, I must refrain from taking these statements inta 
consideration. Further Ménétries (1851, p. 68) records 
C. pòpiens from the Taimyr-river, Boganida, Udskoj-Ostrog, 
but also here further investigations are strongly needed. 

b 



448 Leif R. Natvig 

Distribution outside Denmark and Fennoscandia. 

Acording to Edwards (1921b, p. 347) C. papiems is distributed through- 
out the palaearctic region, but, as  stated by Marshall (1938, p. 248), 
G. n~olestus Forsk. had not been distinguished when this statement was 
made. Marshall also points out that the form occurring in China and 
Japan is slightly different from that in Europe. Among other places, 
G. pipiems L. has been recorded from: S W i t z e r l a n d : Bern (Ban- 
gerter 1926); Orbeebene, Kanton Waadt (Galli-Vall. u. Roch. d. J. 
1908) : P o l a n d (Tarwid 1934, 1938 a-b) ; D a l m a t i a (Bezzi 1911, 
p. 14) ; H u n g a r y : Balaton (Mihhlyi 1941), S p a i n : Malaga, 
Madeira, Teneriffe (Theob. 1910, p. 381); Gran Canaria (StorA 1937, 
p. 2; Germer and Behsens 1942); Azores (Theob. 1. C. pp. 361-2); Malta. 
Crete, Algeria (Theoib. 1. c., pp. 381-2); Tangier (Charsier 1924); 
Tunis: Sfax (Theob. 1. c., pp. 303); Egypt (Kirkpatrick 1925, p. 13) ;  
Odessa (Prende1 1940) ; Tiflis (Kalandadze a. Tairova 1939) ; Caucasus: 
Sotschi distr. (Baschkaiieva 19311, Kryschina, Sjelesnovodsk (Mess 
1929) ; S. coast of Crimea: Aluschta (Velitschkevitsch 1931) ; Fer- 
ghana: Kokanda, Skobelev, Andisjan, Hakulbad (Simanin 1929) ; Turk- 
menia (Petrischtscheva 1934) ; N. Kirgisia: Issyk-Kuljsh-valley (up 
to 1500 m above sea level), S. Kirgisia: along Pamir highway (up to 
a b m t  3500 m above sea level), "At about 2000-2500 m above sea 
level this species is the predominating one." Manchuria (Ono 1939); 
The Maritime Province of the Russian Far  East (Petrischtscheva a. 
Shubladze 1940) ; Eritrea (Lewis 1943); Etiopia (Hopkins 1936, pp. 207 
- 8),  East and South-Africa and Madagaskar (Edwards 1921 b, p. 347) 
As to the distribution in the American continent, Dyar (1928, p. 383) 
gives the following information: "Eastern North America from the 
thirty-eighth parallel of nonth latitude to southern Canada; Pacific 
Coast, California to British Columbia; South America south of the 
thirty-ninth parallel of south latitude." However, Wanmaker ,  Cham- 
berlain and Carpenter (1944) remark: "The ranges of distribution in 
USA of Culex pipiens L. and G. fatigans Wied. overlap in a transitional 
zone of varying depth. Considerable confusion regarding the limits of 
their distribution has arisen fram the fact that they cannot be 
distinguished except by examination of the male genitalia. The range 
of G. pipiens was found in 1942 to include parts of Georgia, South 
Carolina and Alabama. - - - The presence of G. pipiens in northern 
Missisippi was estabished." Other recent records are: Maine (Bean 
1946), Rhode Island (Knutson 1943), Massachmetts (Tulloch 1939), 
Michigan (Irwin 1941), Missouri (Adams and Gordon 1943), Nebraska 
(Tate and Wirth 1942), Colorado (Lasky 1946), Utah (Don M. Rees, 
1942), and South Carolina (Bradley, Fritz, Perry 1944). 

Biology. 

Larvae of Culex pipiens L. have been found in Nlorway 
from the beginning of May ti11 the first days of September. 
The breeding waters are of different character: waterfilled 
ditches, pools filled with rain-water, flooded areas, Iswamp- 
pools and larger ponds. Chiefly the larvae have been found 
in clear water, in some cases in ponds, more or less covered 
with Lemna, but larvae have also been found in rather pol- 
luted waters. The few investigation of the hydrogen-ion- 
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concentration gave figures from pH: 5.5 up to pH: 7.4. 
In a swamp p001 a t  Minde (HOy 18) the handness of the 
water was 1.15. Larvae of C. pipiens have bem found associ- 
ated with larvae of T. annulata, bergrothi, A. ( O )  communis, 
punctor and C. ( N )  apicalis. 

Culex pipiens L. has been found in southern Norway from 
the sea-shore and up to 250 m above sea level. The breeding 
waters lie partly in opm areas, partly more or less shaded. 

From Denmark, Wesenberg-Lund (1920-1, p. 129) points 
out that larvae of C. pipiens L. may be found in highly pol- 
luted water: "But also in the dunghill pools, where the sides 
of the pools are rea1 dunghills, we often find the brown, 
nasty fluid almost filled with mosquito larvae." 

As demonstrated in the figures (fig. 120) the anal gills 
of the larva of Cuiex pipiens L. are rather variable in length; 
the larvae with the short gills are mostly from coastal 
localities and the specimen with the very long gills is from 
an inland docality. 

Concerning the number of generations in Denmark, Wesen- 
berg-Lund (1920-1, p. 128) says: "It is very difficult to 
make clear how many generations are produced in the course 
of a surnmer. The common opinion is that the number of 
generations is very large; I for my part regard this supposi- 
tion as quite wrong. I do not think that it exceeds three or 
rarely flour." According to tihe dates on the labels of the 
Fennoscandian materia1 at hand, m a l e s have been caught : 
in S W e d e n from medio June to ultimo September, in N o r - 
W a y from the beginning of July to the first days of Sep- 
tember, and in F i n l a n d from medio July to medio October. 
h my opinion these dates indicate that Culex pipiens L. has 
a t  deast three generdtions during the summer in Fenno- 
scandia. 

In southern Ngrway I found females of Cuiex pipiens L. 
ultimo September in the celliar of the residential house a t  
a s t e n s j ~  farm (Ak 13). The mosquitoes were found, associ- 
ated with Anopheies nzacuiipennis, under the ceiling and on 
the upper part of the wall; thley were rather vivacious and 
changed their resting place when hi t  by the light of my 
electric damp. In Denmark, Wesenberg-Lund has made de- 
tailed investigations on the hibemation of Cuiex pipiens: "In 
November I have often found the females in number in sum- 
mer houses, arbours etc., but during winter they commonly 
disappear from localities of this nature. The females hiber- 
nate in deep sheltered, frostless cellars; hitherto, as fa r  as  I 
know we have never in winter found the mosquitoes in 

29 - h'orsk Entomol. Tidsskr. Suppl. I 
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nature. As long as the temperature is above zero, the mos- 
quitoes are able to fly when a light is brought near them; 
they hang down from walls and ceilings of,ten in such huge 
masses that these are oovered with them; the hibernating 
localirties in our houses must always be dark, rather moist; 
and without any drau,ght a t  all; it is not necessary thalt they 
are frostless ; if the temperature falls below zero, they fly 
deeper into the cellars; during severe winter they loften 
r e t ~ e a t  to places of such a sheltered nature that i t  is diffi- 
cult to  find them. - - - mosquitoes are taken in frorn 
the deep dark cellars, brought into the light and kept a t  
temperatures about 15 C they almost always die; probably 
owing to want of food. Most probably they are not able 
to keep their metabolism a t  a point as slow as necessary, if 
food supply is to be wholly denied." 

On the blood-sucking habits of Culex pipiens he further 
remarks (Wesenberg-Lund 1920-1, p. 146) : "During the 
whole sziUnmer and late autumn not a single C. pipiens has 
done me the 2ionour to puncture my skin. As mentioned 
later on, I have never found a blood-filled mosquito in the 
cellars, and the few 1 have seen I have caught on evenings 
in spring and summer months. Only during winter, when 
the mosquitoes arrived in the rooms, have I been the object 
of their attacks; when I have heard that people have been 
attacked in their rooms by mosquitoes in winter, and I have 
been able to gxamine ~ h e m ,  it has almost always been shown 
that the trouble was caused by C. pipiens." As pointed out 
below (see C. pipiens molestus Forsk.), the investigators have 
arrived a t  very diverging results a s  to the man-biting habits 
of C. pipiens, but this is due to the confusion of the two sub- 
species C. pipiens pipiens Linnaeus and C. pipiens molestus 
ForskA.1. 

Talren al1 in al1 the character of the breeding. water of C.  p ip iens  
in places outside Fennoscandia agree with those found in our regiion, 
but some variations are found. From G e r m a n y, Martini (1931 a, 
p. 379) points out that  the breeding waters rarely are found in open 
places. Marshall (1938, p. 247) i. a. remarks: "Of al1 B r i t i sh species 
of mosquitoea, C.  p ip iens  is undoubtedly the least fastidious in the 
selection of breeding places. - - - The larvae infest water of ali 
degrees of salinity up to half that  of seawater." According to Kirk- 
patrick (1925, pp. 194--5), C. pip iens  is very common in artificial 
cisterns and tanks in Egypt, it  is also abundant in cess-pools, in house- 
hold utensils in which water has been left, in borrow pits and pools 
of al1 types. It is mainly a fresh water species, but in thirteen places 
the percentage of salt was over 1.0. The hydrogen-ion-concentration 
of the breeding waters showed figures from pH 7.2 to pH 8.9. From 
Middlesex county, New Jersey, J. B. Schmitt (1942) records that eggs 
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of C.  pipiens placed in water frem abandoned clay pits, either did not 
hatch or gave rise to larvae that died on the first day. The pH of the 
water in these pits ranged from 3.3 to 4.7. Hopkins (1936, p. 208) 
points out that C .  pipiens is rarer in artificial cisterns in Ethiopia, 
than in natura1 water. He has occasionally found larvae in waterfilled 
leaves of bananas lying on the ground. Records from USA and Canada 
(Dyar 1928, p. 383; Twinn 1931, p. 12) agpee that the larvae occur 
largely in the water of artificial receptacles In Alameda county, Cali- 
fornia, larvae of C .  pipiens have even been found in waterfilled flower 
containers in cemeteries (Kelley 1942). From different places it is 
recorded (Twinn 1925126, p. 89; Martini 1931, p. 379; Peus 1932, p. 141) 
that larvae of C .  piptens may be found in rather polluted waters. On 
this matter, H ~ r t e r  (1926, p. 20) remarks: "Wenn auch die Scheidung 
der Gewasser in reine und verschmutzte mit menschlichen Begriffen 
arbeitet, so ist es doch eine Tatsache, daB die Arten dermassen an 
Reinheitsstufen angepaBt sind, dal3 in vielen Fallen eine reine Auslese 
eintritt Unsere Arten (Schweiz) lassen sich in folgeilde Reihe ent- 
sprechend der zunehmenden Verschmutzung des Brutwassers stellen: 
(Culex, xercans, nnniilipes, AnopheZes muculipennzs, bifzsrcatus, CuZex 
pipiens. Die Rangordnung ist aber nur in Bezug auf das Maximum 
der ertragenen Verschmutzung richtig, denn gerade Culex pipiens und 
Anophelcs b i f i ~ r c a t u s  briiten auch in den reinsten Wassern, und die 
ubrigen kommen auch nebeneinander vor. Deshalb ist hier die Ver- 
schmutzung unter die Ausscheidenden, negativen Faktoren eingestellt." 

Studies of the development of Culex pipiens, a t  varying and constant 
temperatures, carried out by Headlee (1942), demonstrated that  the 
mosquito is a temperate species developing a t  56" F (= 13.33O C) ,  but 
not above 870 F (= 30.550 C) .  Jobling (1938) records: "Experiments 
in which both subspecies ( C .  p. pipiens and C .  p. moles tus)  were b r e -  
ding in many different solutions of sodium chloride showed that  C .  p. 
~ n o l e s t ? ~  can resist higher concentrations of salts in water than 
C .  p. pipiens, and seemed to indicate that  reduction in length of the 
anal papilltae is proportional to the concentration of salts in the water. 
It is known that  osmotic pressure increases with temperature, and 
further experiments proved that the temperature of the water affects 
the length of the anal papillae through the modification of the osmotic 
pressure and also showed that  equal differences of temperature produce 
equal variations in the papillae irrespective of the concentrations 0f 
salts in solution. Long anal papillae in larvae of C .  p. pipiens caught 
in nature were more often found in the spring generation (and some- 
times also in those collected in the autumn) probably because of the 
much lower salt content of the water owing to the more frequent rains. 
The length of the papillae in larvae from very polluted water was the 
same as  that  of the papillae of larvae bred in 0.25 o r  0.5 per cent 
concentrations of sodium chloride." 

As to the number of generations in the summer, Eckstein (1920 a,  
p. 95) records 5 generaitions in Elsass, and Hecht (1933, p. 78) 
remarks: "Ich glaube, wir konnen in Norddeutschland rnit 3 Genera- 
tionen jahrlich rechnen, in Jahren mit warman Sommer wohl mit 4 
Generationen." On the hibernation, Martini (1931, p. 377) SayS: 
"C. pipiens durchwintert als erwachsenes Q in den nordlichen Teilen 
seines Verbreitungsgebietes, in die warmeren geht die Entwicklung 
das ganze Jahr weiter." From U S S R Stackelberg (1937, p. 248) 
points out that  CuZex pipiens is fomd  not only in cellars etc., 
but also in caves (i. a. at Sablino in the environis of Leningrad). On ths 
seasonal prevalence in Egypt, Kirkpatrick (1925, p. 194) says: "So 



452 Leif R. niutvig 

niimerous throughout the year tha t  i t  is difficult to  say when i t  attains 
its maximum." 

Very little is  lrnown concerning the migration habits of this species, 
but from experiments, carried out in  Illinois, with mosquitoes dusted 
with aniline dyes in the breedirig area, Clarke (1943) records t h a t  10 
females and 2 males mere caught 14 miles from the s tar t ing point. 

Cuiex (Cuiex) pipiens moiesfus Forskal. 
C. molestus Forsk. (Descriptiones Animalium, p. 85) . . . . . . . . 1775 
C. domesticus Germar (Reise in Dalmatien, p. 280, No. 498) . . 1817 
C. pipiens Ficalbi (Bull. Soc. Ent .  Ital,  2 1 )  . . . . . . . . . . . . . . . . 1890 
C. haenzatophagz~s Fic. (Eul!. Soc. Ent.  Ital., 2 5 )  . . . . . . . . . . . . 1893 
C. pipiens var. autogenicus Roubaiid (Ann. Sci. Nat. Zoo!., 1 6 )  1933 

Synonymical remarks. 

In 1775 Forskal described a new mosquito from Egypt: 
"Culex molestus, antennis pilis verticillatis; rostro cinereo, 
apice nigro crassiusculo: dorso fusco, fuscilis sex pallidis. 
Descr. Nagnitude et fascies Culicis vulg. pipientia. - - - 
Rosettae, Kahirae et Alexandriae immensa copia, noote in- 
commodus dormientibus e t  vix arcendus nisi cortina bene 
clausa." According to  Marshall and Staley 1937 (cit. Mar- 
shall 1938, pp. 240-1) : "Germers description of C. dome- 
sticus obviously refers to a Culex which (in Dalmatia) is 
abundant in houses, biites only at night, and is more blood- 
thirsty than the c o m o n  rnosquito." Ficalbi's investigation 
on the man-biting Culex in Staly (1890) has been quoted 
above (see C. pipiens), but as  he was in doubt as to  whether 
the man-biting Culex of South Europe was the same as the 
species from Lapland described by Linnaeus, he subsequently 
(1893) proposed the name of C. haematophagus to the man- 
b!iting species in Italy. In 1933 Roubaud proposed the  name 
C. pipiens autogenicus for an urban, homodynamic, steno- 
g m i c  and autogenous race of C. pipiens. Marshall and 
Staley (1937) pointed out that  the name of Culex molestus 
Forskil has to be used for  the autogenous form, which they 
consider a different species. Marshall (1938) agrees with 
this interpretation. Jobling (1938) emphasises that  : "The 
autogenous and anautogenous forms of Culex pipiens can 
interbreed, and are believed to  do so in nature." He there- 
fore tlreaix them as subspecies and he ulses the name C. pipi- 
ens pipiens L. f or the anautogenous f orm and C. pipiens mole- 
stus Forsk. for the autogenous form, and thils synonymy is 
also used by Callot and Dao Van Ty (1943). However, 
Roubaud (1944), points out that  the name C. molestus Forsk. 
was originally proposed for i form of C. pipiens that  attacked 
man in the Nile Delta. He disapproves of the application of 
this or any other early name to  the European autogenous 
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form, since such synonymy can take no account of the 
physiological differences between the biotypes and must 
depend solely on indefinite colour characters and on readi- 
ness to  attack man. The latter criterion is inadequate for 
differentiation, since some of the non-autogenous forms - 
- -feed on man quite readily." In this paper I hold to 
the interpretation of Jobling (1938), though I am aware of 
the fact  that  further investigations are strongly needed to 
clear up the complex of forrns of the pipiens-group, indicated 
in severa1 recent publicationls (Callot and Dao Van T' 1943, 
Richards jr. 1941, Roubaud 1939). - 
Description. 

As already pointed out by Ficalbi (1890), C u l e x  p. mole-  
stus Forsk. is differentiated from C. p. pipiens L. by the 
conspicuous lighter colour and the absence of white knee- 
s~pots and white spots on the apex of the tibiae. In the male 
m o l e s t u s  the palpi exceed the proboscis by a part of the 
ultimate segment. The female adults are distinguished by 
the uniform width of the pale abdominal bands on the ter- 
gites and by the absence of conspicuous dark patches on the 
venter. 

M a l e t e r m i n a l i a. According to Marshall (1938, 
p. 249) the average nwmber of hairs on the lobes of the ninth 
tergite, differ in C. p. pipiens L. and C. p. m o l e s t u s  Forsk. 
Even in different English strains of m o l e s t u s  the average 
number of these hairs varies. 

L a r v a e. Marshall (1938, p. 249) points out that  the 
larvae of C. pipiens pipiens L. and C. p. m o l e s t u s  Forsk. 
may be differentiated by the average siphonal index. In 
English specimens the average siphonal index of C. p. pipiens 
is about 5.0, whereas the highest average index of C. p. nzole- 
stus is 4.3. Three Norwegian specimens with an  average 
siphonal index about 4.2, I have, with some doubt, deter- 
mined as C. p. m o l e s t u s  Forsk. However, as they are al1 from 
freeland material, further investigations on the larvae of 
Norwegian Cm~lex pipiens are badly needed. 

Geographical distribution. 
D e n m a r k : 2. Sjaelland: 9 (W-L., 1920-1, p. 146). 
S W e d e n : U p l :  Stockholm, P :  xii. 1934 (K. H. F.). 
N o r W a y : A M : ? 13. Aker : 0stensj0, L : vi. l928 (LRN) ; 

14. Oslo: Kroghs t~ t ten  hospital, 9: 5. x. 1933 (E. 
Onsum) ; A A y : ? 10. Arenda l :  Fl~devigen, L :  7. vi. 
1930 (LRN) ; R Y : ? 20. R e t l a n d :  Mosvann, L: 5. vii. 
1931 (LRN). 
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Distribution outside Denmark and Fennoscandia. 

According to Weyer (1937 a,  p. 66) Culex p. n~olestus Forsk. (the 
autogen race of C. pipiens) is  hitherto recorded from E n g l a n d, the 
N e t h e r l a n d s ,  F r a n c e ,  G e r m a n y  (Hamburg, Bonn, Elberfsld), 
H u n g a r y, Malta and G r e e C e. Marshall (1938, p. 255) further 
points out that specimens from E g y p t are in the collections of the 
British Museum. However, biological records of severa1 investigators 
(i. a. Eokstein 1938; Hecht 1933 C ,  p. 11-2; Kon, Dobrosmuislov and 
Ginzburg 1942: Peus 1930 b, p. 410-4; Prell 1919; Savitzkii 1938; 
Stackelberg 1937, p. 248) strongly indicate that  the subspecies has a 
wider distribution in Europe. Roubaud (1933) points out that there 
are doubtless other races of Cdex  pipiens, and he describes a non- 
autogenous, stenogamic race from A l g e r i a (C. pipielzs berbericus). 
Callot and Dao Van Ty (1943) have reared and studied three strains 
that are stenogamic but non-autogenous. They conclude that there 
must be a t  least three if not four biologica1 races in France. Jobling 
(1938) points out: "C. p. waolestus is most common in tbe Mediterranean 
parts of the Palearctic region. I t s  distribution is local in centra1 
Europe and it is probably not present in Scandinavia." As to Africa, 
Hopkins (1936, p. 208) says: "Since both the autogenous and anauto- 
genous forms - - - would appear to occur in East Africa, i t  is 
possible that  the range of variation and of breeding places may, to 
some extent, be divided between the two forms, but the point has not 
been investigated." 

Biologica1 observations by Twinn (1926 a,  p. 89; 1926 b, p. 110; 1927, 
p. 2 )  indicate that  C. p. n~olestus occurs in C a n  a d  a. However,, 
according to Richards jr. (1941): "It has been found that  genetically 
distinct strains of Culex pipiens L., similar to those observed in Europe 
occur in the eastern USA. The author points out that  the situation in 
USA differs frwm tha t  in Engtand, a s  the American autogenous strain 
does not agree in structural charecters with the description of C. p. 
molestus Forsk. The American anautogenous strain does not Shun 
human blood." 

Biology. 

As to the bi'ology and ecology of C. p. molestus there are 
only scattered obiservations from our region. 

Concerning D e n m a r k, Wesenberg-Lund (1920-1, 
p. 146) remaliks: "Only during winter, when the mosquitoes 
arrived in the rooms, have I been the object of their attacks; 
when I have heard that people have been attacked in their 
rooms by mosquitoes in winter, and I have been able to 
examine them, it has almost always been shown, that the 
t~ouble  was caused by C. pipiens." 

F r m  S W e d  e n I ~eceived January 1935, from 1Dr. K. H. 
Eomlund, some Culex for identification, with the report that 
they had been very annoying in the city of Stookholm. To 
be sure, the specimens sent me where rather denuded, but 
the wing venation was typical for C. pipiens. On account of 
the man-biting habits of this Culex I consi~dered them as  
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C. p. molestus Forsk. The matter has been published by 
Borslund (1941, p. 191). 

In N o r W a y, C. molestus has been positively established. 
In the first days of October 1933 I receivd from the director 
of Kroghst~tten hospital in Oslo some specimens of Culen: 
for identification. The director, Dr. Onsum, informed me in 
an accompanying letter bhat the mosquitoes had been rather 
annoying to the patients and staff. The specimens suited 
well with the description of C. p. molestus Borsk., and by 
a subsequent precipitin-test in the Tilopical Institute a t  Ham- 
burg the content of the stomach of two specimens proved to 
be human blood. 

From G e r m a n y F. Weyer (1937 a, p. 66) records: "Bei uns in 
Hamburg war es in Kinderkrankenhaus, dessen Bewohner im wahr- 
sten Sinne des Wartes bis aufs Blut von den Mucken gepeinigt worden 
sind." Further F. Peus (1930 b, p. 412) remarks: "In einem groBen 
Krankenhaus (in Bochum, Ruhrkohlenbezirk) t ra t  in allen Kranken- 
zirnmern wahrend des ganzen Winters 1928'29 eine starke BeIastigung 
durch C.  pipiens auf." According to Prell (1919) a mosquito-plague in 
Stuttgart was due to "C. pipiens". From U S S R Kon, Dobrosmuislov 
and Ginzburg (1942) report that the workmen in the underground 
railway of Moscow were attacked by C .  pipiens, and Savitzkii (1938) 
records that C.  pipiens caused considerable annoyance in February 
1937 in the building of a large public swimming bath in Kiev. On the 
conditions in E g y p t, Kirkpatrick (1925, p. 144) says: "Culex pipiens, 
- -p  is most active at night. It will however bite also by day, 
especially in a somewhat darkened rom. It Crequently bites one's ankles, 
when one is sitting a t  a desk or table with the feet in comparative 
darkness, even though the rest of the room is brilliantly illurninated. 
It alrso appears to bite rather more frequently by day in cool weather 
possibly owing to restricted activity by night" As mentioned above 
severa1 observations published indicate that  C .  p. molestus probably 
occurs in Canada. Thus Twinn (1927, p. 2 )  i. a. remarks: "At 
Montreal, this speciers attacks man freely, particularly a t  night, night 
workers on the railway which runs through the swamp, and residents 
in sections of the city in the vicinity of the s w a q  abundantly testi- 
fying to its bloodthirsty habits. One of the most annoying features of 
Culex pipiens is its habit of entering dwellings, at which it exhibits 
considerable ability." 

Culex (Culex) torrentium Martini. 

C .  torrentium Martini (Int. Rev. Hydrobiol., 12, p. 336) . . . . . . 1924 
? C.  pavlovsky Schingarev (Russ. J .  Trop. Med., 6, 52). . . . . . . 1928 
C .  exilis Martini (Flieg. Pal. Reg. 11 u. 12, p. 386) . . . . . . . . . . 1937 

Synonymical and systematical remarks. 

This species was established by Ma~tini  in 1924, but in his 
monograph (1931), he points out that the name of exQis 
Dyar is the correct ione. He further remarks (1937, p. 387) : 
"Edwards weist auf die nahen Beziehungen dieser Art zu 
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vagans Wied., dem Neuseelander pervigilans und dem afrika- 
nishen trifilatus Edw. hin. Ich muB sagen, da8 nach dem 
Bilde von Barraud zwischen dem Hypopygium von vagans 
und torrentium kaurn ein greifbarer Unterschied ist, und 
wenn ich den torrentium in einem Stuck auch aus Kleinasien 
belegt habe, andererseits vagans bis nach Kaschrnir und im 
westlichen Himalaja, ist eigentlich kein Grund geogra- 
phischer Art einzusehen, warum vagans nicht bis in die 
Gebiete kontinentalen Klimas nahe arn Mittelmeer vordringen 
sollte. Man mochte ldaher torrentium fur die westliche Rasse 
von vagans halten, wenn nicht in der Zeichnung doch er- 
hebliche Unterschciede bestanden. Zwecks Auf klarung dielser 
Frage habe ich C. torrentium an Barraud und nach Washing- 
ton gesandt Von Barraud erhielt ich die Nachricht, daB 
C. torrentium und C. vagans verschieden seien, aus Washing- 
ton schrieb mlir W. de C. Ravenel, daB C. torrentium mit 
C. exilis Dyar gleich sei. Danach sind auch exilis und vagans 
verschieden." 

However, Eldwards (1932, p. 210-1) considers C. exilis 
Dyar as synonyrnous with C. vagans Wiedm. and he places 
C. torrentium Martini as an independent species. As it may 
be assumed that this prominent investigator and connoisseur 
of the mosquitoes hsd the best opportunity for comparative 
investigations, I here hold to the interpretation of Edwards. 

In his description of the adult C. torrentium Martini 
(1924 b, p. 335) says: "Die Art wird durch ihre reiner 
weissen Binden und schwarzeren Farben der dunkelgefarbten 
Teile sofort als verschieden von C. pz'piens erkannt." How- 
ever, the Norwegian C. pipiens are rather variable in the 
colouring, and dark specimens occur which are hand to 
differentiate from specimens of C. torrentium Martini. In 
such difficult cases I have used the wing-venation for the 
differentiation of the females of the two species. 

Description. 

In the female the stern of the fork r 2 + 3  is about '/4:$$ 
the length of the fork itself. The radio-media1 cross-vein is 
placed nearly twice its length distally to the medio-cubital 
cross-vein. The males are differentiated by the terminalia. 
Martini points out that the male palpi in C. torrentium are 
dark brown, without the light patches which are found a t  
the palpi in pipierts and fatigans. However, the light patches 
on the male palpi are found in Norwegian specimens of 
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Fig. 121. C ? c l ~ x  torrenti~l??~ Martini. 
A, Terminalia (total view) ; B, basistyle; C, paraprocts articulating with 
the lobes of the 9th tergite; paraproct (side view); e. tip of dististyle: 

Lettering of figures a s  in fig. 118. (Aut. del.) 
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C. torrentium, thus iildicating differeaces between the 
northern and the Centra1 European specimens. 

M a l e t e r m i n a l i a (fig. 121). Basistyle and subapical 
lobe with appendages very similar to those of C. pipiens. 
Dististyle shoi-t and curved, expanded a t  the base. Claw 
narrowed a t  the base, swollen at apex. Sclerites of the 
phallosome a paired structure, each half with three pro- 
minent processes. Dorsal process (3) exceeding the crown, 
apically with a broad, tapering wing; median process (2) 
with a small rounded knob and more disitally with a broad, 

'tapering and laterally directed wing; ventral process (1) 
short, narrowed and curved. The semilunar pararneres (pm) 
strongly sclerotised a t  the inner boder. Paraprocts distally 
with a cluster of spines, the "crown". The basal arm of the 
paraproct, situated a t  the auter side of the stem, is a pro- 
minent, dorso-ventrally c u m d  process, encircling the penis. 
At the inner side of the stem, opposite the basal arm, is a 
knob, which probably articulates wilth the penis scierites. 
h b e s  of the ninth tergite faintly sclerotised. 

L a r v a. The larva of C. torrentium is first described by 
Martini (1924 b, p. 3373, who (1931, p. 387) gives severa1 
differential characters. 

In C .  torrentium Martini the antennal tuft is of about % the length 
of the antennal shaft and with about 20 hairs; (in C .  pzplens L. the 
antennal tuft is of aabout 3/4 the length of the shaft and with about 22 
hairs). Sensory appendage and bristles a t  apex of antenna close 
together. Subapioal bristles of about the same length as  the apical 
bristles; (in pipiens the subapical bristles exceed the apical bristle 
somewhat). Inner frontal hairs beside the mid frontal hairs; frontal 
hair formula about 515. (In pipiens inner frontal hair stands oblique 
to the mid frontal hairs; frontal hair formula about 4,4.) Siphonal 
index about 6 7  (in pipiens well over 5.0). Ventral brush with about 
11 tufts, anal gills of about twice the length of the saddle (pipiens: 
ventral brush wilth about 12 tufts, anal gills of varying length). In 
his description of bhe larva of C .  pipien8, Martini (1931, p. 380) 
remarks: "Die langeren Rohre fand ich vor allem bei Larven aus 
relativ reinem Wasser im Freien. Diese Larven sind von denen von 
C. exilis Dyar [= torrentium Martini] wohl nicht zu unterscheiden." 
As mentioned above I have not succeeded in obtaining pure strains of 
C .  torrentium Martini, and I therefore can not differentiate the larvae 
of C .  torrentium and C .  pipiens. 

Geographical distribution. 
D e n m a r k : Hitherto not founfd (N !) 
S w e d e n  : Sk: Ystad, Andemlust! 9: 8. vai. 1936 (B. 

Tjed.) ; Og: 9 (Hagl!) ; Vg: (coll. Vaxtsk. Anst. Exp. 
falt!) ; UpZ: H h . ,  d? (Lmp! ) ; Vaxtsk. Anst. Exp. Falt! 
9: 8.-13. viii., : 13. viii. 
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N o r W a y : A K : 32. Eidsvoll: Eidsvoll Bath, L: 15. viii. 
1930 ( 0 )  (LRN) ; H E n : 23. Ytre Rendal: Solbakken, 
Storsjoen, d? :  30. vii. 1930, L: 20. vii. 1939 ( d?) , Sand- 
odden, L: 4. vii. 1935; Viken, P :  4. vii. 1935 (d?) (LRN) ; 
N n 0 : 39. SgrfoZd: Rosvik, o? :  3. vii. 1923 (S-R) . 

F i n l a n d : Ab(V):  Kuusto! d (Lundstr.) ; Lojo! d (Kro- 
gerus) ; N ( U )  : Esbo ! (Frey) ; Tvarminne! : 15.-22. 
vii. 1935, d : 13. vi-13. viii. (Storii) ; Hellsinge! d (Hel- 
lén) ; Ta(EH): Teisko! d (Frey) ; OM(KP):  Larsmo! 
0 :  12. viii. 1933 (Sitorii) ; Pedersore! d ? :  15. viii. 1933 
(Storii) . 

Distribution outside Denmark and-~ennoscandia. 

As to the distribution of G. torrentium, Martini (1931, p. 387) 
remarks: "Bisher gcfunden in Thuringen, im Gouvernement Saratow 
und der Wolga-Sowjet-Republik. Ferner ist wohl G. Pawlovskaz 
Schingarew, gefunden bei Tomsk, die gleiche Art. Ein Exemplar habe 
ich ferner, das Izmet etikettiert ist, ako  aus dem Norden von Klein- 
asien stammt, von Dr. Medjid. Neuerdings stellte ich sie fest in Mate- 
rial von Konigsberg (Skwarra) und Isingtau (Horn)." It is  also re- 
corded from P o l a n d (Tarwid 1934, 1938 a). Stackelberg (1937, 
pp. 23-0) says that  the species is widely distributed and fairly com- 
mon in some places in U S S R. Hitherto recorded from: "Leningrad 
distr.: Peterhof (Montschadskiji!), environs of Luga (Stackelberg!) ; 
Sverdlovsk distr. (Kolozov!) ; Lower Volga distr. (Martini) ; southern 
coast of Crimea (Velitschkevitsch!) ; N. Kaukasus: Essentuki, Pjati- 
gorsk (Mess!); W. Sibir: Tomsk (G. pavlovskyi Sching.) and Ussurjsk 
dstr.: Kamen-Rybalov (Stackelberg!); Tirgovaja, Sutschan mines 
(Stackelberg!)." Under "critica1 remarkis," Stackelberg adds: "Under 
this species must be included information on finds of G. laticinctus 
Edw. from Ural (Kolosov), N. Kaukasus (Mess 1929) and southern 
coast of Crimea (Velitschkevitsch 1931) ." 

Biology. 

The only adults caught (d?) ,  are from Ytre Rendal (HEn 
23), collected ultimo July and further a male and two females 
from Rasvik (Nno 39). In S W e d  e n do have been found 
medio Augwt and in F i n l a n d from medio July to medio 
August. How many generations may develop in the course 
of the surmmer in 'our region is not known. In N o r W a y 
larvae have been found, aslsociaited with larvae of Anopheles 
maculipennis in a pond near Eildsvoll Bath (Ak 32), and in 
Ytre Rendal (HEn 23), associated with larvae of Anopheles 
maculipennis, T.  bergrothi, and C. pipiens. In Eidsvol~l the 
breeding water was a pemnanent pond, and in Ytre Rendal 
larvae were caught on a flooded meadow, and in a great pool, 

'l2 Translated from the Russian text. 
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which communicates with the lake S t o r s j ~ e n  iii spring tirne. 
The hydrogen-ion-concentration in the last mentioned p001 
was pH: 7.4. A find iii Ytre Itendal in 1939, indicates that  
larvae of C. torrentium may sustain even highly polluted 
water. In a pailful of liquid manure, intended for the vege- 
table garden, masses of Erista1i.s-larvae and also severa1 
mosquito-pupae were found. From the pupae males and 
females of C. torrentium were hatched. 

As to the ecology of this species in more southern places, Martini 
(1931, p. 387) remarks: "Die Lanren wurden zuerst in Striidellochern 
von Felsen iin Schwarzabett nicht weit von Salzburg gefunden, wo v. d 
Brelje sie zuerst bemerkt und gezuchtet hatte. Die Annahme, daB sie 
nur an solchen Platzen vorkamen, bestat:gte sich nicht In Sudost- 
russland war sie nach meinen Beobachtungen die haufigste der CuZex e 

Arten im Freien, die in klarem Wasser, zwischen Gras, in alten Bruil- 
nen, in uberschwemmungspfutzen der Steppendorfer usw. sehr gemein 
war, gewissermassen der C. pzpzens in den naturlichen Gewasserm ver- 
trat. Danach ist vielleicht der Fundplatz im Schwarzatal einer an der 
westlichen Grenze dei- Art - - - Die Larveri waren schon im Mal 
und bis in den September haufig." 

C h a p t e r  10. 

(:oinpositioii of ihe culicine fauila of Deilinark ai-id 
- 

Feniloscaildia aiid prohlems coiliiected herewith. 
The area considered in this ~treatise is thak of Denmark 

and Fennoscandia, a regioli used in 1939 in a catalogue of 
northern Coleoptera (Victor Hansen, Hellén, etc.). ds to 
the conception F e n n o s C a n d i a, we find the following 
deflnition, from a geologica1 poi& of view, in W. Ramsay 
(1931, 2, p. 140): "The greatest area of arcliaean rocks in 
the Fennosarmatic block and even in Europe constitutes 
Fennoscandia. With this name Wilhelm Ramsy has design- 
ated the, from many points of view, well bounded and charac- 
teristic natura1 territory, comprising Nonvay, Swden ,  Fin- 
land, The Kola Peninsula and the Rus.sian Karelia. The 
rock basement of Fennoscandia is ~ ~ o s t l y  Precambrian, con- 
sisting principally of massive and crystalline schistose rocks 
of igneus origin, partly including minor areas of highly h 

altered sediments." Further Lindroth (1941, p. 431) re- 
marks : "Fennoscandia als biogeographischer Begriff umfaBt 
Scandinavien, Finland (vor d. J. 1940) und die russischen 
Teile v m  Karelien, una Lappland (ostl. bis zum Onega-See 
und dem FluB Wyg)." 

Topographically the S c a n d i n a v i a n  P e n i n s u l a  
is characterised by the mountainous chain extending north- 
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south. In the north this chain principally extends along the 
frontier between Norway and Sweden, in the south the moun- 
tainous area is merely confined to Norway. 

N o r w a y, representing the western part of the Penin- 
sula, ilas its longitudinal direction Sw-NE. The distance 
from the southernmost point (Lindesnes) to the northarn- 
most (Norclkyn) is about 1756 km (more than 13 degrees of 
Iatitude). The southern part  of Norway is about 400 km 
broad: north of the Trondheirnsfjord the width rarely 
exceeds 100 km. Norway is a mountainous country, the coast 
being indented by many fjords and the land-mass furrowed 
by deep valleys. In Southern Norway the watershed lies 
about 100-150 km from the coast with peaks above 2000 m 
in and around Jotunheimen. in northern Norway the 
highest mountainous a r e a  are  found chiefly along the 
Swedish frontier. The principal lowlands are in the areas 
surrounding the Oslofjord and northwards to  the lake Mjasa, 
in the southwestern Norway (Jarren) and in the districts 
neighbouring the Trondheimsfjord. Owing t o  the Gulf- 
Stream, the mountainous chains and the great extension 
N-S of the land, there are rather conspicuous contracts in 
the climate in clifferent parts of Nsorway. In western Nor- 
way north to Finmark a coastal climate prevails, whereas 
the southeastern Norway and the inner parts of Finmark 
are characterised by a continental climate. The average 
temperature (1874-1933) in Bergen was: January: t 1 . 4 '  C, 
July: $- 14.4' C; Oslo : January: t 3.8' C, July: $- 17.4' C; 
Raros: January: e- 10.4' C, July: $- 11.3' C; Karasjok: 
January: t 14.8' C, July : $- 12.9' C. The chilly folii- 
ferous trees are merely tdistributed in lower regions around 
the Oslofjord and along the south and west coast north to the 
%he 60th degree of northern latitude. The prediominating 
coniferous woodlands (fig. 122) extend up to about 1000 m 
above sea level in southeastern Norway, the timber line 
decreasing towards the westcoast and in northern Norway. 
The u p p r  belt of the  woodland is characterised by birch- 
woods (Betuia odorata) and the line of woods are  found 
in about 1100 m above sea level in the centra1 mountains, 
decreasing to  about 500 m a t  the west coast and downwards 
to 100 m or  less a t  the  coast of Finmarken. 

S W e d e n, covering the eastern part  of the Scandinavian 
Peninsula, may be d iv idd  into four principal regions, viz. 
the North-Swedish Highland, the Central-Swdish Lowland, 
the South-Swedish Hill-Land and Skane. The N o r t h - 
S W e d i s h H i g h l a n d is a terraced high-plateau descend- 
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Fig. 123. The average annua1 precipitation (mean value of many 
years). The figures indicate millimeters per year. The 600 mm line 
i,s drawn heavier than the others, shaded area with 1000-2000 mm. 
black area with more than 2000 mm. In certain localities immediately 
south of 60, immediately south of 61 and immediately north of 61 
northern latitude the precipitation exceeds 3000 mm per annum. After 

H. E. Hamberg, Mohn and Atlas over Finland. 
(After Ekman 1922). 
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ing towands the Baltic Sea. Near the Norwegian frontier I 
are mountainous chains with peaks from 1200 m (Dalarna) 
up to about 2000 m above sea level (Lappland). The line 
of woods, which in the south is about 1000 m, descends north- 
wards to about 600 m above sea level. The C e n t r a l - 
S W e d i sh  L o W l a n d, characterised by the great lakes, 
extends between Skagerak and the Baltic Sea. The S o u t h - 
S W e d i s h H i l l - L a n d embraoes the woodland plateau 
of SmA1an.d with heights up to about 370 m above sea level. 
S k 5 n e is a plain partly covered with fertile glacial deposits. 
In Sweden abmt  56 % lof the land is woodland, mostly coni- 
ferous woods, and about 9 % is cultivated areas. The climate 
is, with the exception of the south-western coast, of a con- 
tinental type. The mean temperature decreases rather 
regularly from south to north. The average precipitation 
in Scandinavia will be seen from the adjoining map (fig. 123). 
In post-glacial time (the Ancylus time) the southern part of 
Sweden has been connectd with Denmark and North- 
Gennany which event obviously placed its stamp on the 
South-Scandinavian biota. 

F i n l a n d is an old pneplain, rarely exceeding 200 m (in 
height, which forms a plateau mostJy covered with glacial 
deposits. The plateau consists of broken ground with Iower 
hills and eskars, intermingled with a multitude (about 
35 000) ~of lakes. Nountainous areas are situated in 6he north 
with the highest peaks (about 1300 m) near the aorth- 
western frontier. Aibout two thirds of the area is woodland, 
predominated by pinewods. Pine-swamps and treeless bogs 
are rather extensive (about 31 % of the land). In the 
northernmost part of Finland, along the Arctic Sea, tundra- 
regions with moss-vegetation are found. The climate is of 
coatinental type with rather cold winters. The average 
temperature in Helsingfors : February : t 6.9' C, July : 
+ 17.1' C, in the regilon ,of the lake Inari (Hnare) : February: 
t 13.8' C, July: about + 12' C. The precipitation of the 
year amounts in Helsingfors to 704 mm. 

Geologically D e n m a r k, as well as North-Germany, the 
Netherlands, BeZgium and southwestern England, appertains 
to a great sedimenta1 area, the rock basements of which, in 
our regioa, are solely exposed in Bornholm. In the rest of 
the Danish Islands and in Jylland the older layers have not 
been investigated, The greater part of the land is covered 

W 

with glacial deposits which rest on cretaceous and tertiary 
formations. However, in some places cretaceous formati~ons 
are exposed (i. a. Meens Klint). Generally the ground is 



Danish and Fennoscandian Mosquitoas 465 

rather broken, with an average height of about 30 m and 
with hills up to 173 m above sea Jevel (north of Horsens). . 
About 70 */O of the land is cultivated area, and only 8 % 
cansists of woods, mostly foliferous trees. Along the western 
coast of Jylland is a narrow strip of downs and the original 
type of vegetations in West-Jylland is the heath (Hede). 
Moor-land may be found in the river-valleys. The average 
temperature in July is: + 16.1" C., in February: t 0.06O C. 
The mean precipitation 1921-25 was 623 mm, but i t  varies 
to some extent in different years. 

Though the Fennoscandian mosquito-fauna is not by fa r  
sufficiently traced as  to  the  geographical ~distribution of 
m m y  species, we have reason to suppose that the bulk of 
species to be found in this area, are now known. In a treatise 
"Die Skandinavische Kafenfauna als Ergebnis der letzten Ver- 
eisung" Lindroth (1939, 1, pp. 242-43) makes some reflec- 
tions on the trustworthiness of zoogeographical investig- 
ations, which I find of interest to quote here. 

"Die Zuverlassigkeit jeder tiergaographischen Unter- 
suchung ist von der Genauigkeit des Kartenbildes abhangig. 
Das W a h r e Vlerbreitungsbild einer Art m r d e n  wir niemals 
erhalten. Aber die Karite muB wenigs'tens "glaubwulidig" 
sein. Als ein Zeugnis davon, daB dies Stadium erreicht ist, 
mag gelten, wenn alle neu einlaufenden Funde sich organisch 
in das fruhere Kartenbild einreihen lassen, ohne es zu "zer- 
storen". 

I fully a g r e  with Lindroth in his point of view, though 
the culicidologists hardly may obtain such multitudes of 
finds as  the oolleopterologists use in their geographical 
wsearches. I think, however, when some caution iis useid, 
that  a preliminary analysis of the  compositison of the Scan- 
dinavian moequiito-fauna and ithe main lines concerning the 
possible way o£ immigration of i ts  components, should 
almady now be allowable. 

As a starting point for further consideration 'I give below a 
review of the  species actually found in this area. 

The table below gives the positive fact that  these species 
have been found in the different countries of the region, but, 
in consideration of the few systematic investigations on 
mosquitoes carried out in our region, the table does not 
permit negative conclusions for al1 speoies. Most probably 
further investigation will enlarge the range of distribution 
for some species, and, a s  remarked by Marshall (1928, 
p. 216), concerning Theob. subochrea in England, the  finds 
hitherto "possibly indicate the distribution of mosquito- 

30 - Sorsk Entomol. Tidsskr. Siippl. 1. 
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T a b l e  39. 
The speoies of Culicini hitherto found in Denmark 

and Fennoscandia. 

Theobaldia (Theobaldia) alascaensis Ludl. ~ n . anulata Schrank. 
subochrea E h .  . 
bergrothi Edw.. . 

(Culjcella) morsitans Theob. . . .  
fumipennis Steph. 

. . . . . . . . . .  Taeniorhynchus richiardii Fic. 
..... Aedes (Ochlerotatus) dorsalis Meig.. 

caspius Pall. . . . . . . .  
cantans Meig . . . . . .  
annulipes Meig. . . . .  
riparius D.  K .  . . . . .  
excrucians Walk.. . .  
cyprius Ludl. . . . . . .  

. . . .  flauescens Miill. 
detritus Hal. . . . . . . .  

... cataphylla Dyar. 

... leucomelas Meig. 
. . . .  communis Deg. 

. . . . .  punctor Kirby 

. . . . .  sticticus Meig. 

. . . . .  nigrinus Eckst. 
diantaetus H.D.K . . .  
intnidens Dyar. .... 
pullatus Coq. ...... 
nigripes Zett. . . . . . . .  

. . .  nearcticus Dyar. 
..... rusticus Rossi. .. (Irinlaya) geniculatus Oliv.. . . . . . . . .  

(Aedimorphus) uexans Meig. . . . . . . .  
. . . . . . . . . . . .  (Aedes) cinereus Meig,. 

. . . . . . . .  Culex (Neoculex) apicalis Adams 
. . . . . . . . . . . . . . . . .  (Culex) pipiens L .  

. . . . . . . . . . .  - molestus E7orsk&l 
. . . . . . . .  torrentium Martini.. 

collectors rather than that of the speoies in question." How- 
ever, a closer oonsideration of these problems will be given 
in connection with the discussion below on the geographical 
distribution of the northern Culicines. 
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As to the systematics of the mosquitoes concerned I refer 
to chapter 9 for details. I conisider the existence of a species 
in the region beyond doubt where male adults have been 
found, in most species also where larvae in the fourth iastar 
are recorded. The few exceptions are mentiond in the 
systematical part of this paper. In lmost specias even finds 
of well preserved and typical female adults may prove the 
existence of a species in a docality. Hiowever, I have, with 
few exceptio;ns, discarded al1 more or less denudfd specimens, 
even from interesting localities. The systematics of the 
mosquitoes brings the investigator enough problems, and I 
held it of no value to increase the difficulties by introducing 
in the literature several ~obviously doiubtful deterrninations. 

In o d e r  to ensure the reader a possibility of control, 
1 have, in the geographical p a ~ t  of this paper, recorded al1 
stages actually found for each 'locality from Denlmark and 
Fennoscandia. Doubtful finds are specially marked, in some 
cases, also discussed. 

As oould be expected the subgmm Ochlerotatus is the 
predominating group within four area and also the genus 
Theobaldiu is represented by several species. Per contra the 
genus C J e x  and the ,subgenera Aedes, Aedimorphus, Finlaya 
and Taeniorhynchus, which have their principal distribution 
in subtropic and tropic regions, are each, in Denmark and 
Fennoscandia, represented solely by few or even a single 
species. With the rather wide extension iof many species 
characteristic of the borea1 region (wolocdland and taiga- 
zone) i t  is nat surprising that no endernic species is found 
within the Fennoscandian area. It should then be Theo- 
baidia bergrothi Edw., but a reclord from Udinsk, gouv. 
Irkubk, indicates that this species extends further east- 
wads .  

L t  would be hazardms to deny the possibility of future 
fin& of new species in Denmark and Eknnoscandia, but as a 
base for further consideration of this problem I have below 
tabulateld thle number of species hitherto found in our region 
and the adjacent areas. 

Of the 55 species folund in the European part of U S S R 
the following 17 species have a distinct southern distri- 
bution : Uranotaenia unguilata, Allotheobaldia longiareolata, 
Theobaldia setivalva, Orthopodomyia pulchripalpis, Ochlero- 
tatus duplex, pulchritarsis, rnariae, behningi, subdiversus, 
refiki, Stegomyia creticus, aegypti, Aedes rossicus, Culex 
ynodestus, hortensis, mimeticus, theileri. As to Theobaldia 
glaphyroptera I suspect this species is confused with Th. 
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T a b l e  40. 

Species of Culicini found in Denmark-F'ennoscandia 
and adjacent areas. 

Uranctaenia unguilata Edw.  . . . . . . . . . . . . . . .  
Allotheobald. longiareolata Mcq..  . . . . . . . . . . .  

. . . . . . . . . . . . .  Theohald. glaphyroptern Schin. 
aluscaensis Ludl. . . . . . . . . . . . . . . . .  
annulata Schrnk. . . . . . . . . . . . . . . . .  
subochrea Edw.. . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . .  bergrottii Edw. 
morsitans Theob. . . . . . . . . . . . . . . . .  
fumipennis Steph.. . . . . . . . . . . . . . . .  

> litorea Shute . . . . . . . . . . . . . . . . . . . .  
ochroptera Peus.. . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  - setiualua Masl. (i11 lit). 
. . . . . . . . . . . . . . . . .  siluestris Shing. 

. . . . . . . . . . .  Orthopodomyia pulchri2alpis Rd. 
. . . . . . . . . . . . .  Saeniorhynchas richiardii Fic. 

. . . . . . . . .  Aedes (Ochlerotatus) dorsalis Meig. 
. . . . . . . . . .  caspius Pall. 
. . . . . . . . . .  duplex Mart. 

pulchritarsis Rond. . . . .  
. . . . . . . . .  mariae Serg.. 
. . . . . . . .  cantans Meig.. 
. . . . . . .  annulipes Meig. 

riparius D.K. . . . . . . . . .  
behningi Mart. . . . . . . . .  
excrucians Walk.. . . . . .  

. . . . . . . . .  cyprius Ludl. 
pauescens Mull. ....... 

. . . . . . . . . .  detritus Hal. 
. . . . . .  Aedes (Ochlerotatus) cntaphylla Dyar. 

leucomelas Meig. . . . . . .  
nigripes Zett. . . . . . . . . .  
nearcticus Dyar.. . . . . . .  
communis Deg.. . . . . . . .  

. . . . . . .  punctor Kirby..  
. . . . . . . .  sticticus Meig.. 

nigrinus Eckst.. . . . . . . .  
djontaeus H.D.K. . . . . . .  
intrudens Dyar. . . . . . . .  

. . . . . . . . . .  pullatus Coq 
rusticus Rossi. . . . . . . . .  
subdiuersus Mart. . . . . .  
reflki Med.. . . . . . . . . . . .  

(Finlaga) geniculatus Oliv. . . . . . . . . . . . .  
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(Table 40 continued.) 

. . . . . . . . . . .  ABdes (Stegomyia) creticus Bdw.. 
aegypti L. . . . . . . . . . . . . . . .  

. . . . . . . . . .  (Aedimorphus) uexans Meig. 
. . . . . . . . . . . . . . .  (Aedes)  cinereus Meig.. 

. . . . . . . . . . . . .  rossicus D. G M. 
. . . . . . . . . . . .  Cul. (Barraudius) modestus Fic. 
. . . . . . . . . . . .  (Neoculex) apicalis Adams. 

. . . . . . . . . . . . . . .  hortensis Fic. 
. . . . . . . . . . . . . . . .  (Culex) niirneticus Noe. 

theileri Theob..  . . . . . . . . . . . . . . . .  
. . . . . . . . . . . . .  torrentium Mart. 
. . . . . . . . . . . . . .  pipiens pipiens L 

. . . . . . . .  niolestus Forsk. 

bergrothi. However, Th. ochroptera, f o d  in Letland and 
east Germany amd Th. silvestris, foiund in the Moskva distr., 
may possibly in future be found in the eastennmost pant of 
F'enmmcandia. 

Olf the 35 species found in G e r m a n y, two, viz. Ochlero- 
tatus refiki md Culex hortensis, are southem species ~ i c h  
extend inito the souithern pant of the land. 

The 25 B r i t i s h Chlicineis include ~two species, Th. litorea 
and Orthopodomyia pulchripalpis which are not f m d  in 
Denmark and F'emoscandia. Th. litorea is hiitherto solely 
recorded from Britain m d  Orthopodomyia pulchripalpis has 
a western and southenn distributilon in Europe. 

According to ithe above possibly few new species clould 
be expedeid to be found wiithin our region. 

The clasic woirk on the geagraphical distribution of the 
Bcamdinavian fauna is that of Ekman (1922) : "Djurvarldens 
utbredelse p& Skandinaviiska halvon" Il3 w h e ~ e  the ama is 
divided in60 i t h m  principal regions, viz. the A r c t i c 
r e g i o n ,  the A r c h i b o r e a l  r e g i o n  and bhe S o u t h -  

'* T h e  distribution of amimals in t h e  Scandinavian peninsula. 

I 



Fig. 124. The zoogeographioal regions of Scandinavia. The GL r C t i C 
r e g R o n  (themountainregion) black. The i a r c h i b o r e a l  r e g i o n  
shadad o r  (the Norwegian Vestlandet) chequered, the various sub- 
regions in verious direckion. Heavy shading indicates the subarctic 
regions. The south-Scandinavim region indicated by filbd o r  o p m  
irings, the subregions with different rings. - - - The distribution of 
the coastal fauna is not marked on this map. (After Ekman 1922). 



Danish and Fennoscandian Mosquitoes 471 

Fig. 125. The distribution of Aedes communis Deg. in F'ennoscandia 
and adjacent areas. When many localities are close to,gether only 
some of them are mapped. Open rings indicate (older) finds where 

the exact locality is not reciorcied. (Aut. del.). 

S c a n d i n a v i a n r e g i o n, each embracing further sub- 
regions (fig. 124). 

As still wide areas are a terra incognita as to  mosquito 
investigations same caution has to be used in grouping the 
culicines according to Ekman's divisions. This is especially 
true concerning the centra1 mountain region of southern 
Norway as  well a s  an area in nonthern Norway ranging 



Fig. 126. The distribution of Aedes punctor Kirby. 
Legend as in fig. 125. (Aut. del.) 

from about 64 to  about 68 degrees of northlern latitude. Also 
froin the corresponding area in Sweden very few records are 
hitherto known. The relative short time of development of 
most culicines mostly compels repeated observations in each 
locality. The specimens commonly caught are females which 
have to be identified principally with the aid of colour pat- 



Dunish and Fennoscandian Mosquitoes 473 

Fig .  127. The distribution of Aedes excr~ecians Walk. 
Legend as  in fig.  125. (Aut. del.) 

tern in the scaling. The state of preservation of the speci- 
mens therefore is a matter of the utmost irnportance for 
geographical studies in mosquitoes. The culicidologist evi- 
dently has to face difficulties which are unknown to the 
student of coleoptera and severa1 other groups of insects. 
In many cases, however, a study of the genera1 distribution 
of the species will be an aid in the interpretation of the 
Fennoscandian culicine records 
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1. S p e c i e s  r a n g i n g  f r o m  S k a n e  t o  F i n -  
m a r k .  

This group oonsists of the three species Aedes communis 
(fig. 125), punctor (fig. 126) and excrucians (fig. 127) 
which, al1 of them, aTe widely distributed. In E u r o p e 
A. communis is recorded south to France, Switzerland, 
Hungary, Jugoslavia and Crimea. In S i b e r i a i t  ranges 
from the Taimyr peninsula in the north to Tomsk-Jeniseijsk 
in the south and eastwards to Kalmtschatka and the Ussuri 
distr. A. punctor is recorded s w t h  to France, Switaerland, 
Hungary and Crimea, further through S i b e r i a from Tai- 
myr ~ t o  Jeniseijsk and eastwads to Kamtschatka-Ussuri 
distr. A. excrucians ranges in E u r o p e  south to France, 
Jugoslavia, Hungary and N. Kaukasus, in S i b e r i a east- 
wards to the Ussuri distr. anrd Sakhalin. In our region the 
three species ape found from sea level up to mountainous 
regions, and A. communis, which in Clentral Elurope is re- 
mrded ae a distinct woodland slpecies, occurs in S C a n id i - 
n a v i a, in mountainous regilons and in the f a r  north, also in 
open lana. Al1 species occur in D e n m a r k and in F i n - 
l a n d they are distributed from the Einnish Gulf up to the 
Arctic sea. 

I arn somewhat in doubt whether A. cinereus (fig. 128) 
has to be incliuded in this group or not. In Norway the 
species has been found up to Malselv (about 69"). This is 
the northlernmost record hitherto known from Europe where 
the species occurs muth to France (Basses-Pyrenées), Ger- 
many (Mannheim) , Austria, Hungary and UiSSR (Kauka- 
5 ~ s ) .  In Siberia i t  is  i. a. recorded f ~ o m  Ornsk-Jenisejsk 
east to Blagoweischinsk a t  Amur. A. cinereus seems to  pre- 
fer light woodland and even open plains. In  Narway it has 
been found up to about 270 m above sea level. 

2. T h e  n o e r t h e r l y  a d v a n c e ' d  s o u t h e r n  
s p e c i e s .  

The species within this group, which goes farthest to the 
north, is Culex torrentum (fig. 129). In N o r W a y it is 
found north to Sarfold (about 67O), which is the northern- 
most find in E u r o p e hitherto known. According to  Mar- 
tini (1931, p. 387) Schwarzburg in Thuringen is to be con- 
sidered the westernmost fied in Europe. Eastwards the 
species is recorded in U S S R from Leningrad south to 
Crimea and N. Kaukasus. Martini (1. c.) also records a 
find in A s i a M i n o r. In Siberia tlie species is recorded 
from Tomsk east to the Ussuri district. 
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Fig. 129. The distribution of Culex torrentiunz Martini 
Legend as in fig. 125. (Aut. del.) 

Other speoieis belonging to  the group are Theobaldia a n m -  
lata (fig. 130, above), subochrea (fig. 130, below), Aedes 
cataphylk (fig. 131, above), vexans (fig. 132, above), Neo- 
culex apicalis (fig. 133, above) and Culex pipiens pipiens 
(fig. 133, below). Of these species A. cataphylla is recorded 
north to  Archangelsk in the E u r o p e a n  U S S R, the 
others extend farthest to  the north in F e n n o s c a n d i a. 
In N o r  W a y A. cataphylla has been found up to 620 m 
above sea level, Th. annulata and subochrea up to 520 m, 
A. vexavzs, C. pipiens and C. torrentium up to  about 270 m 
above sea level. 

3. T h e  t r u e  S o u t h - S c a n d i n a v i a n  s p e c i e s .  
In this group I have included 15 species viz. Th. morsitans 

(fig. 134, above), fumipennk (fig. 134, below), Taeniorhyn- 
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Fig. 130. The distribution uf Theobaldia annulata Schranck (above) 
and Th. subochrea Edw. (below). Legend as in fig. 125. (Aut. del.) 

chus richiardii (fig. 135), A. dorsaiis (fig. 136), caspius (fig. 
137, above), cantans (fig. 137, below), annuiipes (fig. 138, 
above), riparius (fig. 138, below), cyprius (fig. 139, above 
right) , fiavescens (fig. 139 below) , detritus (fig. 139, above 
left), Zeucomelas (fig. 131, below), rusticus (fig. 140 above 
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Fig. 331. The distribution of Aedes catapliylla Dyar (above) and 
Aedes leucomelus Meig. (below). Legend as in fig. 125. (Aut. del.) 

left), geniculatus (fig. 132 below left) and Culex pipiens 
molestus (fig. 132, below right). 

A. rusticus extends north to De n m a r k b~ut is hitherto 
~ l o t  found in F e n n o s c a n d i a .  In E u r o p e  i t  has a 
western and southern dilstribution. It is i. a. found in Eng- 
lanfd, Blelgium, Fliance south to  Portugal, Italy, Hungary, 
Bulgaria, Macedonia, Algeria and Palestine. The other spe- 
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Fig. 132. The distribution of Aedes vexans Meig. (above), Aedes geni- 
culatus Oliv. (below, Jeft) and Culex nzolestus Forskfil (below, right). 
In  the map of A .  geniculatus the northern boundaries of oak (bold 
line) and beech (lbrwken line) are indicated. Legend otherwise a s  in 

fig. 125. (Aut. del.) 

cies extend into the South-Scandinavian region, A. ccatztcans 
and dorscal~is somewhat farther to the  north in Finland. Con- 
cerning two of these species some remarhs may be justified. 
As will be seen from chapter 9, a find of A. detritus from 
the northernrnost N o r W a y is discussed. However, I find 
this record, quite outside the  range of distribution of the 
species, so dubious tha t  it is omitted in the map (fig. 139, 
above left) unti1 further investigation a t  ithe place may settle 
the  problem. As previously pointed out a closer examination 
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Fig. 134. The distribution of Theobaldiu morsitans Theob. (above) arid 
Th. fumipennis Steph. (below). Legend as in fig. 125. (Aut. del.) 

Fig. 135. The distribution of Taeniorhynchus richiardii Fic. Legend as 
fig. 125. (Aut. del.) 

31 - Kur.sk Entomol. Tidsakr. Suppl. I. 
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Fig. 136. The distributi,on of Aedes dorsalis Meig. Legend as in fig. 125. 
(Aut. del.) 

of severa1 A. "cantans" from norbhern localitias has prove3 
the specimens to be A. excrucians. During a visit to Helsing- 
fors August 1947, I had opportunity to examine the col~lec- 
tion of Culicidae in the Zoologica1 Museum there. The speci- 
mens of A. cantans f r m  thle two northermolst Finnish ~loca- 
dities (Kajana a. Kuusamo) were both somewhat dlenuded 
fmales ,  the identity of which I consider rather doubtful. 
In  the mfap illwstrating the distribution of the arboreal 
species AZdes (Finlaya) geniculata, I have indicated the 
northern borderline of beech and oak, two of the principal 
trees in which the larvae breed. 

4. T h e  a r c h i b o r e a l  s p e c i e s .  

In this group I have includ'd the four specie's Theobaldia 
alascaensis (fig. 141), bergrothi (fig. 142), Aedes diantaeus 
(fig. 143) and intrudens (fig. 144) which have al1 of them 
a. diistinctly northern ~distributi~on in E u r ,o p e. 

Th. alascaensis i,s reeorded fsrom the northern Englan~d, 
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Fig. 137. The distribution of Aedes caspius Pall. (above) and Aedes 
cnntans Meig. (1belou~9. Legend as in fig. 125. (Aut. del.) 
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Fig. 138. The distributiun uf Aedes annulipes Meig. (above) and Aedes 
riparius D. K. (below). Legend a s  in fig. 125. ( ku t .  del.) 

Scotland, North Germany (Hamburg-Oberschlesien) , lower 
Austria, USSR (Archangel, Bolschesemelnaja Tundria, me- 
dian Ural, Moskva distr., Kaukasus). In S i b e r i a i t  
is recorded from the Taimyr peninsula in the north to 
Miinu~sinsk-Irktusk and eastwarids from Jakutsk to Kamt- 
schatka. 

Th. bergrothi is, outsilde F e n n o s C a n d i a,  recorded 
from Irkutsk in S i b e r i a .  A. diantaeus occurs in 
E u r o p e in North-Germany (Hamburg-Ostpreusen) Let- 
land and USISR (Leningrad-Perm), in S i b e r i a it is re- 
conded from Tomsk-Ussurijsk Kraj. A. intrudens is recorded 
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Fig. 139. The distnibution of Aedes detritus Hall. (above left) Aedes 
cyprius Ludl. (above right) and Aedes flavescens Mu11. Legend as in 

fig. 125. (Aut. del.) 

from N'orth-Germany (Berlin-Ostpreusen) anld Letland. In 
Europ. U S S R i t  is found from Leningrad distr. to Ukraine 
and lower Volga distr. ; in S i b e r i a from Tomsk eastwards 
t o  Ussurijsk Kraj. According t o  Martini (1931, pp. 276, 
295) A. diantaeus a s  well a s  intrudens are  among the rarer 
species in Germany. 
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Big. 140. The distribution of Aedes rusticus Rossi (above) and Aedes 
pullatus Cocq. (below). Legend as iri fig. 125. (Aut. del.) 

Th. alascaensis prevails, in Germany, in light woodland 
in swampy aEas.  Most finds in Nonvay indicate a prefer- 
ance for open localitie.;; however, in the Hvaler islands thie 
species has been found in woodland. Larvae of Th.  bergrothi 
are mostly found in s h a d d  pbces in southern Nonvay, but 
from northern Norway ~the species is recorded from open- 
lyimg pools. h40st Norwegian breeding places of A. dian- 
taeus lie in woodland, but in Trysil I have found larvae in an 
openlying pool. Prolm Germany this species is recorded from 
woodland of mixed type w d ,  according to  Dyar (1928, 
p. 174) the species, in UISA, frequenta the darkest woods. 
A.  intrudens, which in Germany is recorded from woodl~and 
(Hochwald), is in Norway mostly found a t  the border of 
pine woldland. 

In Nonvay A.  intrudens has been found up to about 700 m 
above sea level, Th.  alascaensis and bergrothi up to about 
620 m and A.  dianteus up to  about 270 m above sea level. 

5. T h e  A r c t i c  s p e c i e s .  

This group includes three species viz. Aedes nigripes, 
(tig. 145, above), nearcticus (fig. 145, below) anld pullatus 
(fig. 140, below), which in F e n n o s c a n d i a locclur in the 
Arctic region, A.  nigripes and nearcticus also in mountainous 
regions in Centra1 Scandinavia. The two last mentioned 
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Fig. 141. The distributiczn of Theobaldia alascaensis Ludl. Legend as 
in fig. 125. (Aut. del.) 

species are circumpolar amd ~occur, outside Fenn~oscmdia, 
in G r e e n l a n d and the n~onthermorst areas of the Eura- 
siatic and American continents. A. puiiatus is in Europe 
a typioal boreoalpine species, the di~stribution of whioh will 
be discussed below. 

Concerning the two species Aedes sticticus (fig. 146, 
above) and nigrinus (fig. 146, below), I find a discussion of 
their geographicd distribution, a t  present, of little value. 
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Fig. 142. The distribution w f  ~heobbld ia  bergrothi Edw. Legend as in 
fig. 125. (Aut. del.) 

As indicated in chapter 9 these species have been confused 
in older literature and probably most records from outside 
our region have to  be contralled before we may have a re- 
liable picture of thleir rea1 disltribution in Europe. The few 
Fennoscandian finds, however, indicate that A. nigrinus is  
a more northern species than A. sticticus. 

As will be seen from the maps, only 6 culicine species are 
hitherto recorded fram western Norway, viz. Theobal&ia 
annulata, bergrothi, morsitans, Aedes punctor, Neocdex api- 
calis and Culex pipiens. To be sure, rather few culicidological 
resaarches have been carried out in western Norway and 
possibly further investigation will increase the number of 
species to a certain extent. However, previous investigation 
in other groups of insects, i. e. Lepid'optera (W. M. Sch~yen  
1883, pp. 7-10, Sparre Schneider 1901, pp. 10-11) lindicates 
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Fig. 143. The distribution of Aedes diantaeus H. D. K. Legend as in 
fi~g. 125. (Aut. del.) 

the poverty in species of the fauna of western Norway com- 
pared with that  of the south-eastern part of the land. I con- 
sider i t  probable that  similar conditions will be found also 
concerning the mosquitoes. The scarcity of mosquito species 
in western Norway may be due either to existeince-ecologica1 
factors (Ekman 1922, p. 308) or to dispersal-ecflogical 
f actors. 
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Fig. 145. The distribution of Aedes nigripes Zett. (above) and Aedes 
nearcticus Dyar (below). Legend as in fig. 125. (Aut. del.) 
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Discussing the dispersal-ecologica1 factors in southern 
Norway Ekman (1922, p. 369) points out the importance of 
extended valleys for the trend of slouthern immigrants to- 
wards the nlorth. Lindro~th (Lindroth och Palm 1934, p. 123) 
emphasises that  the extention of insects d o W n W a r d s 
the river-valleys is similarly important. Most possibly the 
mosquito adults may extend upwards the valleys whereas 
immature stages (egge, larvae) occasionally are flooded 
downwards to new localities. According to our present know- 

+ ladge three, more or less widely distributed species, viz. 
Theobaldia alascaensis, Aedes excrucians and A. cornmunis 
have not crossed the waterfihed between eastern and western 
Norway. On the contrary this is obviously the matter with 
A. punctor (fig. 126) and mlost probaMy also witlh Th. berg- 
rothi (fig. 1421, the last species being recorded f r m  alti- 
tudes above 600 m. The other culicine species found in 
western Norway evidently have a ooastal distribution here, 
Th.annu1ata (fig. 130, above) and morsitans (fig. 134, above) 
being recorded from Stavanger (Ry) , Neoculex apicalk (fig. 
133, above) a d  Culex pipiens (fig. 133 bellow) occur along' 
the coast north to Romsdalsf jord (MRi) . 

As f a r  a s  known m~ast of our culicine species are rather 
stationary and do not migrate f a r  from their breeding 
waters. However, Martini (1931, p. 284) indicates migra- 
tory habits for  A. caspius and A dorsalis and Clarke (1943) 
records migrating Culex pipiens. The most widely distri- 
buted of our species is presumably A. vexans. On this mos- 
quito Edwards (1921. p. 323) i. a. remarks: "Apart from the 
domestic species (Culex pipiens, C. fatigans and Aedes aryen- 
teus), this is the most widely ~spread of al1 mosquitoes, occur- 
ning practically throughout the Palaearctic, Orienta1 and 
Nearctic regions." According to Buxton (1935, p. 44) : 
"it extends eastwards as f a r  as  Samoa; it is even k n m  to  
occur on some Polynesian atolls" A. vexans is repeatedly 
recordd as  a migrating species (Clarke, 1943, Martini 1931, 
Twinn 1931) and Buxton (1935, pp. 4 3 4 )  declares that the 
wide and erratic distribution of thi~s species points to aerial 
distribution, in panticular by the currents of the upper air. 
Some recent records (i. a. Glick 1939, p. 82, Pemberton 1944) 
of A. vexans found in aeroplanes o r  actually caught a t  alti- 
tudes up to 5000 feet strongly support this view. 

Refare approaching the problems concerning the time and 
ways of immigration of the Fennoscandian culicine ~species, 
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I find a brief comment on the geologica1 history of the mos- 
quitoes of interest. In a review on this matter Edwards 
(1932, 194, pp. 6-7) remarks : "Since we have reason for 
believing that the order d i p t e r a arose not (later than the 
Triassic period, and since the CuiicZdae are certainly one of 
the more primitive families of the order, it is highly probable 
that members of this family existed during the Jurassic 
period, bef'ore the age of mammal~s; the fact that many Cuiex 
a t  the present day attack lizards and frogs suggests that 
even the blood-sucking hlabit may have been developed a t  
this early period. Unfortunately the known insect-bearing 
beds of Jurassic or Cretaceous peniod are few, and in them 
nD remlains of Culicidae have yet been found. We have there- 
fore no direct palaeontological evidence as  to the time of 
origin or phylogenetic history of the family." 

Accord'ing to the same author the only Jurassic find, from 
Purbeck, England, is probably a C h i r o n o m i d. From the 
Eocene there are two finds of m~osquitoes, possibly bellonging 
to the Cuiex-group. Kjell Ander (1942, p. 20) pointa out that 
records of Cuiicidae from Baltic amber are rare. According 
to Edwards (1932) the species represented in amber belong 
to the generae Dixa, Chaoborus and Mochionyx. From the 
Middle and Upper Oligocene, however, several finids of true 
Cuiicinae are known, from Lsie of Wight, Aix-en-provence 
and W. Germany, but as pointed out by Edwards, they hardly 
differ from those of the present time. 

Kai Henriksen (1933, p. 314) emphasises the importance 
a€ palaeontological finds f~or a correct judgment of the (geo- 
logical) time of immigration d a species. An interpretation 
solely based un the geographical distribution may, acoording 
to his opinion, in !severa1 cases be misleading. 

Unfortunately the actual ~palaeontololgical finds of Culi- 
cinae are few, and, as  stated by Stackelberg (1937, p. 249), 
they are  therefore of little use for an intenpretation of the 
recent geographical distribution. 

According to Stackelberg (1. c., p. 252) the composition 
of the Palaearctic Culicide fauna is a result of several immi- 
grations lof different origin, which possibly have taken place 
a t  different times. Concerning the advance of southern ele- 
ments towards the north he points out that Ethiopian ele- 
ments have immigrated into the western Palaearctic region 
and Orienta1 elements into the eastern part of the region. 
However, the culicide fauna o£ the Borea1 and Arctic zone 
of the Palaearctic, domilnated by the multitude of Ochiero- 
ta tus  species, did not take its rise in the trcrpical fauna of 
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England 144, 177, 190, 209, 216, 
229, 237, 272, 286, 301, 329. 
343, 353, 354, 454, 465, 478, 482 

Eocene 496, 497 
epicranial plates 41  
epicranial suture 41  
epiproct 30, 37 
Eritrea 448 
Estland 178, 230, 293, 330, 344 
Ethiopia 448, 451 
Eurasia 499, 500 
Europe 137, 272, 329, 333, 454, 

469, 475, 478, 482, 484, 487, 
488, 495, 497, 503, 508, 510 

eurygamous 440 
exochorion 38 
exopodite 30 
external aipodeme 25-26 
eye 1, 42, 511 

Far  East, the 171, 210, 259 
f a t  body 54, 56 
femur 14 
Fennoscandia 198, 233, 264, 308, 

310, 317, 331, 345, 354, 357, 
377, 460, 466, 467, 468, 469, 
476, 478, 484, 486, 498, 502, 
508, 514 

fern (root of) 75 
Fiji 420 
Filaria 70, 72 
fin (of larva) 47 
Finland 144, 145, 152, 159, 170, 

177, 182, 190, 209, 215, 229, 
254, 264, 272, 274, 285, 293, 
301, 309, 311, 318, 329, 331, 
343, 345, 357, 363, 370, 371, 
379, 459, 4 6 P 6 5 ,  475, 479, 
509, 510, 513, 514 

first uncal plate 37 
blabellum 136 
flagellum 4, 42 
flower visitors 62, 512 
forceps 23, 35 
forcipules 35 
fore-gut 54 
Formosa 419 
Fowl-pox 70, 72 
France 153, 159, 178, 190, 132, 

209, 216, 230, 255, 272, 286, 
287, 310, 330, 344, 347, 353, 
354, 358, 379, 454, 475, 478 

frons 1 
frontal hair formula (of larva) 43 
fronto-clypeus 1, 41  

Natvig 

Gelenkfortsatz 23, 36 
gena 3 
genital armature (of 9) 18 
genital filament 37 
geographical distribution 143- 

144, 152, 159, 169-170, 177, 
182, 190, 209, 215, 229, 237, 
243, 253-254, 264, 272, 285, 
292-293, 301, 309, 318, 327 
-329, 340-343, 353, 357, 
363, 370, 378-379, 387, 396, 
409, 418, 432, 445-446, 453, 
458-459 

geologica1 history (of mosquitoes) 
494 

Germany 144, 146, 150, 155, 159, 
178, 179, 191, 192, 209, 216, 
230, 232, 237, 238, 244, 255. 
264, 272, 275, 286, 287, 293, 
294, 301, 302, 327, 330, 339, 
344, 346, 354, 358, 364, 365, 
370, 371, 379, 450, 454, 455, 
468, 475, 484, 485, 486, 494 

Gobi Desert 217 
Gonapophyse 36 
G~nopoden 17 
gonostyle 23, 35 
grazing-ground 91  
Greece 454 
Greenland 303. 308, 309, 310, 311, 

319, 382, 487 
Greifhaken 35 
grid (of lama) 47 
groBe Muskelfortsatz 36 
groBe Myapophyse 26, 36 
Grouse 65-66 
Grundglied der Valve 35 
Gull 66 

halophilous species 57, 512 
Halteklamer 35 
halter 12, 17 
Hanpago 36, 37 
hrpagonal  fold 28, 36 
Hanpes 36, 37 
Howk, Sparrow- 65 
head (of adult 1, of larva 41) 
head-capsule 1. 
Hebel 37 
Hellige Komparator 131 
Herb- of grace 74 
hibernation 61  
Himalaya 456 
hind -gut 5 P 5 5  
Holland (see The Nederlands) 
homodynamic 452 
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Hungary 153, 178, 191, 209, 216, 
230, 237, 255, 272, 286, 301, 
344, 353, 382, 448, 454, 475, 
478 

Hydrachnids 68 
hydrogen-ion-concentration 131, 

513 
hypandrqodite 28, 36 
hypapharynx 5 
hypapygium 21, 22 
hypapygium circuunversum 21 
hypopygium inversum 21 

Iceland 507 
ileum 55 
inferior clasper 35 
instar (of larva) 48 
insula 18 
interbasal fold 28, 36 
interimediate appendage 36 
interna1 anatomy 53-56 
intromittent origan 36 
Iran 419 
Ireland 178, 190, 285 
Italy 191, 193, 216, 230, 286, 330, 

372, 379, 478, 502 

Johnstonschen Organ 4 
joint-projection 26 
Jugoslavia 255, 330, 475, 502 
juniper 75 
Jurassic period 494 
Jutland Jylland 
Jylland = Jutland 504 
Kamtschatka 255, 273, 344, 379, 

475 
Kasakstan 185 
Kaschmir (Casbmere) 456 
Kestrel 66 
keys (fourth instar larvae of 

Aedes 195-196, of genera 
134-135, grouips of OchZero- 
tatus 200, male terminalia of 
Ochlerotatus 198-200, spe- 
c i e ~  cvf anntdipes-igroup 221, 
species of communis-groiup 
276-279, species af dorsalis- 
gmup 201, species of subg. 
CuZex 435, subgen. of Aedes 
195, subgenera of Culex 424, 
of Theobddia 137-139) 

Klammer-Apparat 35 
Klammer haken 35 
kleine Myapophyse 36 
knee 14 

cundian Mosquitoes 547 

Kola Peninsula 170, 329, 380, 502 
Kommissur der Valven 36 
Kobenlhavn = Capenhagen 

' labella 5 
labial palp 5 
labium 5 
labrum-epipharynx 5 
lacuna 25, 101 
Lapwinig 66 
lama 40-48 
larva1 eye 42 
lateral arm (of paraprocts) 30 
lateral hairs (larva) 45 
lateral plates (of phallosame) 32, 

37 
lateral pnocess of tbe side piece 

36 
latero-dorsal valves (larva) 45 
leg 14 
Lemming 86-89 
Lemming-Jahr 86 
Lettland 178, 191, 230, 237, 243, 

255, 264, 273, 293, 330, 344, 
364, 370, 468, 485 

life-history-calendar 61, 512 
ligament 36 
Lithuania 153, 178, 209, 230, 330 
Livland 264 
Livonia (see Livland) 
labes of the ninbh tergite 35 
Lobi d. IX. Tergiten 35 
lower bridge (of phallosome) 33 
lower dorsal bridge 37 
lower flap 25 
lowland forms 57 
Luxemiburg 410 

Macedonia 160, 178, 180, 191, 193, 
216, 219, 286, 478 

Madagascar 448 
Madeira 418 
major limbs af harpes 37 
Malta 448, 454 
Manchuria 448 
mandible 5 
mating 67 
maxillary palip 6 
maxilla 5 
media 1 5  
medio-cubital: m-C (crossvein) 16  
medio-dorsal valve (of larva) 45 
meron 11 
mesepimeron 11, upper mesepi- 

meron 12 
mesepisternum 11 
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meseusternum 12 
mesonotum 11 
mesophragma 11 
mesopleural suture 11 
Mesopotamia 160 
mesoscutum 11 
mesosame 31, 37 
mesothorax 11 
metanotum 11 
metathorax 11 
microtriahia 16 
mid-gut 54-55 
migration 421, 422, 493, 497, 499 
minor limbs oif harpes 37 
miocene 502 
Mongolia 210, 217, 286, 287 
mosquito pest 73-99, 512 
rnouhh-brushes 42 
mouthparts (imago) 5-7, (lar- 

va)  42 
muscles (in the palps) 8-9 
musculus protrusor 34 
musculus retractor 3 

NaCl 59 

Old drift 503 
Oligocene 494, 497 
Orienta] region 493 
auter branch of harpes 37 
ovary 55 

paddle 51 
paddle hair 52 
Palaearctic region 493 
Palestine 153, 160, 191, 217, 286, 

4 '78 
palp (maxillary palp) 6-9, 100- 

101, 511, 513 
Parabasalborsten 36 
parabasal lobe 36 
parabasal lobes 28 
parameral plate 37 
paramere 37 
paraprocts 37 
pecten 46 
pedicel 4 
pedichaeta 44 
penis 37 
penis sheath or theca 37 

nape 1 1 penis valves 37  
nearctic region 493, 499, 500 
Netherlands, the 178, 344, 454 
New Caledonia 420 
Newer drift 503 
New Hebrides 420 
Nile 217 
ninth sternite 35 
IX. tergite 34 
ninth tergite 34 
nmencla ture  99, 113-115, 513 
non-aiutogenous 454 
northern immigrants 510, 514 
northerly advanced southern spe- 

c i e ~  475-476, 514 
Norway 144, 145, 146, 152, 153, 

159, 169, 171, 177, 182, 209, 
215, 217, 218, 229, 231, 243, 
253, 256, 257, 285, 287, 292, 
301, 309, 310, 318, 327, 331, 
332, 341-343, 345, 353, 357, 
363, 364, 370, 371, 378-379, 
380, 448, 454, 459, 461, 471, 
476, 479, 486, 488, 489, 490, 
490, 493, 506, 507, 508, 509, 
513, 514 

nourishment 61-66, 86-99 

occiput 1 
ocelli 1. 
oesophageal diverticula 21, 55 
oesaphagus 54 

1 pentad hairs (Of larva) 47 
Perispicular glands (larva) 46 
Persia 217 
pH 58-59, 512 
phallosome 31, 37, 511 
pharyngeal pump 54 
pharynx 54 
pilose 5 
plancton-eater 137 
plasmodia 72 
plates of harpagones 37 
Pleistocene period 495, 497, 504, 

506, 514 
pleura 11 
pleural bristles (anterior prono- 

tal  12, lower mesepimeral 13, 
post-spiracular 12, posterior 
pronotal 12, pre-alar 12, pro- 
pleural 12, cpiracular 12, 
sternopleural 12, sub-alar 12) 

L'leuron (basistyle) 35 
plumose 
Poland 144, 150, 178, 191, 230, 

237, 243, 255, 273, 293, 330, 
344, 354, 358, 371, 448, 459 

Polynesia 493 
Portugal 153, 191, 216, 286, 473 
postclypeal hairs (of larva) 43 
postgenital plate 18 
post-glacial immigrants 508-509 
postnotum 11 
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precipitin test 131, 513 
preclypeus 42 
precratal tuf t  (of larva) 47 
prescutum 11 
primary fork 15 
l e r  article des forcipules 35 
proboscis 5 
proctiger 29, 37 
prothorax 11 
proventrioulus 55 
pulvilli 14, 101 
Punjab 217 
pupa 49-53 

Quarternary time 496, 504 

radia1 sector 16 
radio-medial: r-m (crossvein) 16 
radius 15 
ra f t  39 
R-C-N-nomenclature (Wing) 15, 

511 
rectal papillae 55 
rectum 55 
refuges (Antarctic t s e  506, 

Scandinavian type 506, Tun- 
dra type 506, 507) 

reindeer 65, 80-81, 89, 90-96, 99 
reproductive organs 54, 55 
respiratory trumpet 49, 51 
Riechkolben 42 
Riss glaciation 503 
Rook 66 
Roummia 153. 178. 191, 193, 216, 

330 
rural swecies 56-57, 512 
Russia A301, 302 

* 
sadldle (ob larva) 47 
saddle-hair (of larva) 47 
saillie apicale 36 
Sakhalin 255, 475 
salivary duct 55 
salivary glands (of larva) 46, 

(adult) 54, 55 
salivary pump 55 
Samoa 420. 493 
scale (head 9, legs 14) 
scales 101, broad flat 11, narrow 

curved 11, upright forked 11 
Scandinavia 454, 475, 509 
Scmdinavian Peninsula 460-461, 

509 
Scmia  = Bkvkane 
scape 4 

Soheitel 3 
Schlafe 2 
Schuppenkleid 14 
sclerite 29 
Scotland 144, 286, 343, 353, 354, 

484, 508 
scutellum 11 
2e article des forcipules 35 
second to fourth plates of unci 37 
secondary fork 15 
Seeland = Sjelland 
setaceous lobes 35 
Seitenanm 37 
Seitenplatten 37 
sensory appendages 42 
Berbia 286 
Severneya Zemlya 497 
shift (of the m-cu) 16, 136 
Siberia 185, 238, 255, 264, 272, 

293, 329. 344, 353, 354, 475, 
484, 496, 499, 500, 514 

sibling species 106-107, 512 
side-piece 37 
sigma 18 
simple brmoh 15 
simple vein 15  
Sinai 217 
siphon' 40, 45, 103 
siphonal (hair) tu f t  46, 103 
siphonal index 46 
S j ~ l l a n d  = Seeland 
Sk%ne 475, 514 
Southern immigrants 509, 514 
South-Scandinavian region 469, 

471 
South-Scandinavian species 476- 

482, 514 
Spain 448 
species ranging from SkAne to 

Finnmark 475 
sperm-duct 54 
spermatheca 54. 103 
swine 35 
Giracle 12 
spiracular bristles 12, 101, 133 
spitsbergen 309 
stellate hair (of pupa) 53 
stem (of vein) 15 
stenogamic 440, 452, 454 
sternite 17 
sternite du 9e segment 34 
stirrup shaped piece (of larva) 

45 -. 
St. Louis encephalitis 70, 71 
style 35 
stylus 35 
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sub-apical lobe 29, 36 
sub-apical spines of the claspette 

36 
subcosta 15 
submedian lamelle 37 
superior clasper 35 
swarming 67 
Sweden 143, 152, 159, 169, 177, 

182, 190, 209, 215, 217, 229, 
237, 243, 253, 264, 272, 285, 
292, 301. 310, 318, 327, 331, 
340, 345, 353, 363, 370, 371, 
378, 380, 454, 459, 461, 464, 
509, 513, 514 

Switzerland 153, 230, 330, 344, 
379, 448, 475 

synonymy 99, 112, 512 
Syria 330 

Taimyr Peninsula 309, 310, 318, 
330, 344, 475 

taiga zone 495 
Tangier 448 
tarsus 14 
Taster 7 
Tasterschuppe 7 
temple 4 
tempora 4, 511 
Teneriffe 448 
tenth abdominal segment 29, 37 
tenth sternite 37 
tenth tergite 37 
tergite 17 
tergite du 9e segment 35 
termina1 clasp segment 35 
terminalia 22, 511, 513 
Tertiarzeit (Tertiary time) 495, 

497 
thoracic hair formula 44 
thorax (of adult 11, larva 44) 
tibia 14 
tibia1 scraper 14 
Tonga 420 
tonus 4 
transmitter 68, 512 
trans-palearctic species 495 
Transylvanian Alips 379, 502 
Triassic period 494 
3e article des forcipules 35 
trochanter 14 
tularemia 68--69, 71-72, 88 
Tunis 286, 448 

Turkestan, Chinese 286 
Turkey 216, 219, 255 
ubiquitous species 59, 509 
uncus 37 
upper bridge (of phallosome) 32, 

37 
upper flap 25 
U.S.A. 211, 243, 244, 255, 273. 

293, 319, 327, 331, 333, 364, 
371, 372, 379, 486 

U. S. S. R. 144, 146, 153, 159, 170. 
171, 178, 180, 191, 209, 211, 
216, 218, 230, 238, 243, 254. 
255, 264, 273, 286, 293, 294. 
302, 309, 318, 319, 329, 330, 
343, 344, 354, 358, 364, 371, 
372, 379, 451, 455, 459, 46;. 
475, 476, 484, 485 

valve 35, of larva1 siphon 45 
variability 104 
vas deferens 21 
Vatnajakul 507 
ventral arm (of paraprocts) 30, 

37 
ventral bridge 32 
ventral brush (of larva) 47 
ventral valves (of larva) 45 
ventrale Briicke 37 
ventrale s~klerosierte Streifen des 

Analkegels 37 
ventro-lateral plates 37 
verrue basale 36 
vertex 1, 3 
vertical dimstribution 57 
verticils (see whorls) 4 
vinegar 74 
vitellinae membrane 38 

Wales 178, 216, 286 
Wange 1, 3 
whorl (verticils) 4 
wing 14-17 
wing-venation 14, 101 
wormwood 74 
Wurm glaciation 503, 514 

yellow fever 71 

Zahn am Greifhaken 35 
Zanige 35 
Zealand I S j ~ l l a n d  
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B. Species. 

Synonynts are printed in italics. 

abfitchii Felt (Aedes excrusians (Walk)) 244, 245 
Acantocheilonema perstans 73 
Accipiter nisus (L.) 65 
acrophilus Dyar (Aedes pullatus (Coq.)) 372 
AEDES, genus of Culicini 193-422, 85, 104, 511; antenna of larva 42; 

distityle 27; egg 39; epiproct 30; female abdomen 101; lacuna of basi- 
style 25, 101; palp 8, 100; paraproct 30; phallosome 32; projection of 
interbasal fold 28;  siphonal tuft 46, 103; tibia1 scraper 101 

' 

Aedes annulipes (Meig.) 221-233 116, 121, 122. 123, 124, 133, 466, 477, 
498, 509; colour of pupa 51; hibernation of 61; rural species 56; 
synonymy 114, 233 

Aedes cantans (Meig.) 221-233 116, 121, 122, 127, 129, 134, 466, 477, 
479,482, 498, 502, 509; degree of pH in breeding-water of 59; hibern- 
ation of 61; larva associated with 60; lonland species 57; nourishment 
of 62; pupa 50; synonymy 112, 113, 221 

Aedes caspius (Pal l )  211-220 124, 128, 466, 493, 498, 509, 513; halo- 
philous species 57;  hibernation of 61; lateral abdominal hairs of larva 
45; nourishinent of 63; sibling species 107, 108; synonymy 114, 211 

Aedes cataphylla Dyar 228-295 99, 124, 128, 129, 476, 498, 509, 514; 
hibernation of 61; larva associated with 60; rural species 56; swarming 
of 67; synonymy 114, 228 

Aedes cinereus Meig 401-412 116, 122, 124, 128, 132, 466, 498, 500, 
511, 514; antenna1 tuft of larva 42; larva associated with 60;  lateral 
abdominal hairs of lama 45; male palp 6 ;  nourishment of 64; rural 
species 56; sclerites of phallosome 32; synonymy 113, 115; transmitter 
of Tularemia 69 

Aedes communis Deg. 319-333 120, 124, 125, 126, 128, 129, 466, 475, 
493, 498, 499, 500, 509; attacking grouse 66; degree of pH in breeding- 
water of 59; hibernation of 6 1 ; larva associated with 59, 60;  nourishment 
of 62; paddles of pupa 51; pupa 50; rural species 56; swarming of 67; 
synonymy 115, 319; ubiquitous species 58, 59; woodland species 57 

Aedes cyprius Ludl. 259-265 133, 466, 477, 498, 509; rural  species 56; 
synonymy 114, 259 

Aedes detritus Ha1 279-288 119, 130, 466, 477, 479, 498, 509; degree of 
pH in  breeding-water of 59; halophilous species 57; hibernation of 61; 
larva associated with 59, 60;  lowland species 57; percentage of salt in 
breeding-water 59; synonymy 114, 279 

Aedes diantaeus H. D K. 338-362 119, 128, 132, 466, 482, 485, 498, 500, 
510, 514; degree of pH in  breeding-water of 59;  hibernation of 61; lama 
associated with 60; rural species 56; synonymy 115, 358 
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Aedes  dorsa l is  Meig. 201-211 116, 122, 124, 127, 128, 129, 466, 477, 479, 
493, 498, 500, 509, 513; abdominal lateral hairs of larva 45; degree of 
pH in breeding-water of 59; halophilous species 57: hibernation of 61; 
larva associated with 60; lowland species 57; percentage of salt in breeding- 
water 59: sibling species 107, 108; synonymy 114, 201 

Aedes esoensis Yamada, sclerites of phallosome 32 
Aedes  excrucians  (Walk.) 244-258 119, 124, 125, 128, 129, 134, 466, 475, 

482, 493, 498, 499, 500, 509, 510, 514; attacking reindeer 66; the 
Golden Eagle 66; degree of pH in breeding-water of 59; hibernation 
of 61; larva associated with 60; nourishment of 63; preference for 
definite temperature 257; rural species 56; synonymy 114, 244; trans. 
mitter of Dirofilaria immitis 72; ubiquitous species 59, 60 

Aedes  flavescens (Mu11.) 265-275 116, 466, 477, 498. 500, 509; hibernation 
of 61; nourishment of 62, 63; rural species 56; swarming of 67; 
synonymy 114 

Aedes genicula tus  (Olio.) 389-400 124, 132, 466, 482, 498, 509, 514; 
arboreal species 57; hibernation of 61; lowland species 57; nourishment 
of 64; scales 101; synonymy 115; transmitter of yellow fever 71  

Addes gonimus D. K. (Aedes sticticus (Meig.)) 347 
Aedes  in t rudens  Dyar 365-372 129, 132, 466, 482, 485, 486, 498, 500, 

510, 514; attacking nestlings of the Golden Eagle 66; degree of pH in 
breeding water of 59; larva associated with 60; nourishment of 64; 
rural species 56; synonymy 115 

Aedes  leucomelas (Meig.) 295-302 129, 466, 477, 498, 509, 514, ; degree 
of pH in breeding-water of 59; larva associated with 59, 60; lowland 
species 57; rural species 56; synonymy 115, 295 

Aedes nearcticus Dyar 311-319 126, 129, 466, 486, 498, 499, 500, 508, 
514, 515; alpine species 57; attacking Reindeer 65; degree of pH in 
breedinp-water of 59; larva associated with 60; rural species 56; 
synonyky 115, 311 ' 

Aedes  nigr inus  Eckst. 354-358 466, 498, 510. 514; rural species 56; 
synonymy 115, 354, 487, 488 

Aedes  nigr ipes  (Zett.) 302-310 116, 118, 121, 122, 124, 126, 128, 129, 134, 
466, 486, 498, 499, 500, 508, 514, 515; alpine species 57; paddles of 
pupa 51; rural species 56; saddle of larva 47; synonymy 113, 115, 
302 

Aedes  pul la tus  Coq. 372-380 126, 133, 466, 486, 487, 495, 498, 500, 502, 
507, 508, 515; alpine species 57; riiral species 56; synonymy 115 

Aedes  punctor (Kirby) 333-347 119, 124, 125, 126, 128, 129, 466, 475, 488, 
498, 499, 500, 509; attacking nestlings of the Sparrow-HawB 65; degree 
of pH in breeding-water of 59; hibernation of 61 ; larva associated with 
59, 60;  larva1 chaetotaxy 104; nourishment of 64; rural species 56; 
saddle (larva) 47; synonymy 113, 115, 333; iibiquitous species 59 

Aedes  r ipa r ius  D. K. 238-244 132, 466, 477, 495, 500, 514; comb scales 
of larva 47; lowland species 57; rural species 56; synonymy 114, 
238 

~ e d 2  rus t icus  (Rossi) 381--389 119, 466, 477, 478, 498, 509; hibernation 
of 61; nourishment of 64 ;  rural species 56; synonymy 115; transmitter 
of Caulleryella annulata 72 

Aedes  sticticus (Meig.) 347-354 119, 129. 466, 487, 488, 498, 510, 514; 
degree of pH in breeding-water of 59; hibernation of 61; larva associated 
with 60; lowland species 57; rural species 56; synonymy 113, 115, 347 

Aedes stimiilans, basa1 plates 27; penis valves 32 
A%DES, subgenus of Aedes 400; claspettoid 29, 102; classification 112, 

dististyle 102; lobe of the ninth tergite 23; mandible 6 ;  maxillae 6 ;  
phallosome 32, 33 
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Aedes  v e x a n s  Meig. 412-422 116, 1 i7 ,  121, 122, 128, 132, 133, 466, 476, 
493, 498, 509, 511, 514; antenna1 tuft (larva) 42; lateral abdominal liairs 
of larva 45; rural  species 56; synonymy 115; transmitter of Anthrax 71, 
Bacterium Tularense 71, Dirofilaria immitis 72, equine encephalomyelitis 
71, St. Louis encephalitis 71  

AEDIMORPHUS, subgenus of Aedes 412, 511; claspettoid 29, 102; classi- 
fication 112; comb-scales 194; dististyle 102; frontal hairs (larva) 194 

aegypti L. (Aedes) 467, 469; transmitter of Bacterium Tularense 71 
aestiualis Dyar (Aedes sticticus (Meig.)) 347 
afifinis Steph. (Theobaldia annulata (Schrank)) l 6 9  
africanus Neu7.-Lem. (Aedes caspius (Pall.)) 211 
agilis Bigot. (Culex pipiens L,) 136 
a lascaens is  Ludl. (see Theobaldia)  
albineus SBguy (Aiides caspius (Pall.)) 211 
albopunctatus Rond. (Aedes geniculatus (Oliv.)) 389 
alineata Schneid. (Aedes punctor (Kirby)) 333 
aloponotum Dyar (Aedes excrucians (Walk.)) 244 
alpinus Dyar (Aedes nigripes (Zett)) 302 
alpinus Edw. (Aedes nigripes (Zett.)) 302 
a l ~ i n u s  Twinn. (ABdes nearcticus Dvar) 311 
akuscu lus  Dyar (Aedes communis [ ~ e g . ) )  319 
a n n u l a t a  (Schrank) (see Theobaldia)  
annulatus (Schrank) (Theobaldia annulata Schrank) 146 
annulipes-group 220 
annu l ipes  (Meig.) (see Aedes) 
annulipes Schneider (Taeniorhynchus richiardii (Fic.) 184 
ANOPHELES, genus of Anophelini 58, 130, 131, 513; abdominal segments 

19; accessory paddle-hair of pupa 52; basistyle 26; fore tarsus 14; inter- 
basa1 fold 28; labrum 5, 6 ;  lateral sclerites of phallosorne 31; lobes of 
the ninth tergite 23; maxillary teeth of 6 ;  palp 8 ;  pupa 49, scutellum 11 

Anopheles atroparvus 119, 125, 126 
Anopheles bifurcatus L. 116, 121, 122, 123, 125, 132; phallosome 31  
Anopheles labranchiae 126 
Anopheles maculipennis Meig. 116, 117, 119, 121, 122, 123, 125 126, 127, 

128, 129, 132; larva associated with 60; phallosome 31; pupa 49; scales 
101; spotted wings 16 ;  transmitter of Powl Pox 72 

Anopheles niesseae 119, 125, 126, 128 
Anopheles nigripes S t ~ g .  116; phallosome 31 
Anopheles typicus 126, 128 
ANOPHELINI, tribe of Culicidae, classification 112; larvae 40; palps of 6,  _ 

100; siphon abscent 103; siphonal valves 46 
Anthrax 71 
apica l i s  Adams (see Culex) 
Aquila chrysaetus (L,) 6G 
arabica e i l e s  (Aedes caspius (Pall.)) 211 
a r a b i c ~ s  Becker (AFdes caspiiis (Pall.)) 211 
arabiensis Patton (Aedes vexans (Meig.)) 413 
arcanus Blanck (ABdes flavescens (Mull.)) 265 
Archibiiteo lagopus (Brunn.) 65, 66 
arctica Edw. (Theobaldia alascaensis (Ludl.)) 139 
Arthroohlamys bebbianae 103 
articulatus Rond. (A6des vexans (Meig.)) 412 
argenteus Poiret (Aedes (Stegomyia)) 493 
Arvicola terrestris 86 
atroparuus (Anopheles) 119 
auroides Felt. (Aedes punctor (Kirby)) 333 
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autogenicus Roub. (Culex pipiens molestus Forsk.) 452 
Avian malaria 72 
azoriensis Theob. (Culex pipiens L,) 436 

Bacterium tularense 71 
behningi Mart. (Aedes) 467, 468 
bergrothi Edw (see Theobaldia) 
bicolor Meig. (Culex pipiens L )  436 
bifurcatus L. (see Anopheles) 
bipunctatus Rob.-Desvoid (A. flavescens (Mull.)) 265 
Bombylius 21 
borealis Ludl. (Aedes comm~inis (Deg))  319 
borealis Sching. (Theobaldia bergrothi Edw.) 160, 161, 170. 
brittoni Felt. (Theobaldia morsitans (Theoh.)) l i 2  
broquettii Theob. (Aedes dorsalis (Meig.)) 201 

calcitrans Rob.-Desvoid. (Culex pipiens L.) 436 
Calliphora, rotation of hypopygium 21 
can tans  Meig. (see Aedes) 
caspius  Pall. (see Aedes) 
ca taphyl la  Dyar (see Aedes) 
Caulleryella annulatae 72 
Caulleryella pipiens 72, 73 
Ceratopogon, palp 7 
Cerchneis tinnunuulus (L,) 66 
CHAOBORINAE, subfamily of Culicidae 46; classification 111, 112 
Chaoborus 494 
Chironomus, antenna1 sclerite 4 
Chrithidia fasciculata 73 
Chrysanthemum vulgare 62 
Chrysomelid 103 
ciliaris L. (Aedes cinereus Meig.) 401 
c inereus  Meig. (see Aedes) 
clauiger (Anopheles bifurcatus) 121, 122, 128 
Coleoptera 503, 5l(; 
comitatus D. K. (Culex pipiens L,) 436 
communis (Deg.) (see Aedes) 
Communis-group 276; pleural scale patches 12 
concinnus Steph. (Aedes sticticus (Meig.)) 345 
concinnus W.-L. (Aedes nigrinus (Eckst.)) 354 
consohrinus Roh.-Desvoid. (Culex pipiens L,)  436 
COQUILLETIDIA, subgenus of Taeniorhynunus 3 84, 500; classification 11 2 
Corethra 49, 117 
Corvus corone cornix L. 66 
Corvus frugilegus L. GG 
creticus Edw. (Aedes) 467, 469 
CULEX, genus of Culicini,422-424; abdominal segment 19; basal fold 28; 

basal segments of palp 8 ;  classification 112; dististyle 27; egg 29; 
egg-raft 28; ngcoBe Myapophyse* 26; labrum-ephipharynx 5 ;  lacuna of 
basistyle 25, 101; larva1 antenna 42; lateral plates of phallosome 33; 
paraprocts 30; pulvilli 101; pupa 49; accessory paddlehair 52; pupa1 
cespiratory trumpets 49, 50; saddle 47; subapical lobe 29; ventral siphonal 
tufts 46, 103; wing venation of 101 

Culex apicalis Adams 426-434 129, 132, 476, 488, 493, 498, 509, 514; 
larva associated with 60; synonymy 11 5 
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Culex pipiens L. 116, 120, 121, 122. 123, 125, 126, 127, 128, 129, 493, 500; 
apodeme of the sidr piece 26; degree of pH in  breeding-water of 59; 
fem. palp 7; hibernation of 61, 68; larva associated with 60; male palp 7 ;  
nourishment of 62, 64; pupa 50, 52; synonymy 115; terminalia 33; 
transrnitter of (Acanthocheilonema prritans 73; Authumn encephalitis 71 ; 
Avian malaria 73; Caulleryella pipiens 72, 73; Crithidea 73; Chrithidia 
fasciculata 73; Dirofilaria immitis 70, 72; Foleyella hrachyoptera 72; 
Fowl Pox 70, 72, 73; Haemoproteus danilewskyi 73; Herpetomonas 
algeriense 73; Herpetonionas culicis 73; Leptomoiias 73; Nematode 72; 
Nosema culicis 73; Plasmodiurn praecox 73; Plasmodium relictuin 72, 73; 
St. Louis encephalitis 71 ; Thelohania iegeri 73; Wuchereria bancrofti 73 

Cu lex  p ip iens  moles tus  Forskal 452-435 125, 132, 466, 498, 509, 513, 
514; domestic species 56; lowland species 57; nourishment of 64; 
synonymy 115 

Cu lex  p ip iens  p ip iens  L. 436-4,52 466, 476, 488, 403, 509, 513; domestic 
species 56; nourishment of 64; race of C. pipiens, 100; synonyiny 115 

Cu lex  tor rent ium Martini 455-460 132, 466, 476, 498, 514; larva associated 
with 60; rural species 57; synonyiiiy 11 5 

CULLCELLA, siihgenus of Theobaldia; classification 112, 138, 139; egg  39; 
lateral sclerites of phallosorne 32; mandibles 6 ;  maxillae 6 

Culiceta (Theobaldia) 139 
CULICIDAE, familg of Nematocera 75, 111,112,494; hypopygium inversum 21 
CULICINAE, subfaniily of Culicldae 1 ;  classification 111, 112 
C'ULICINI, tribe of Culicinae, female abdomen 101; fernale palp 7 ;  larial  

chaetotaxy 103; larva1 siphon 40; male palp 7, 100; pH in brceding 
water of 59; siphon precent 103; stigma1 plates of siphon 46; valves 
of siphon 46 

curriei Coq. (Aedes dorsalis (Meig.)) 201 
cypr ius  Ludl. (see Aedes) 

detritus (Hal.) (see Aedes) 
Diadocidia (Mycetophilidae) 21 
d i an t aeus  H. D. K. (see Aedes) 
diplolinenta Schneid. (Aedes roiiimunis (Deg.)) 310 
Dirofilaria scapiceps 72 
Dirofilaria immitis 70, 72, 73 . 
discolor (Bomlylius discolor) 21 
diuersus Theob. (Aedes rusticus (Rossi)) 381 
DIXA. genus of Dixinae 494; hypopygium inversum 21 
DIXINAE. subfarnily of Culicidae classification 21 
doliorum Edw. (Culex pipiens L.) 436 
domesticus Germ. (Culex pipiens molestus Forsk.) 452 
do r sa l i s  Meig. (see Aedes) 
dorsouittatus Séguy (Aedes sticticus (Meig.)) 347 
Drosophila 102 
Drosophila melanogaster 103 
duplex Mart. (Aedes) 467, 468 
dyar i  Coq. (Theobaldia morsitans (Theob.)) 172 
dyles Martini (Aedes excrucians (Walk.)) 244 

Encephalitis 70, 71 
Epithelioma contaginosum 70, 72 
Equine encephalomyelitis 70, 71 
equinus Meig. (Aedes geniculatus Oliv.)) 380 
Eriopterine Tipulids, hypopygiiim inversum 2 1 
Evotomys rufocanus 86 
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esoensis (see Aedes) 
euedes H. D. K. (Aèdes excrucians (Walk.)) 244 
euochrus H. D. K. (Aedes vexans Meig.) 413 
Eurygaster integriceps 102 
eruthrosops Theob. (Aedes vexans Meig.) 413 
excrucians  (Walk.) (see Aedes) 
exilis Martini (Culex torrentium Martini) 455 

fasciatus Meig. (Aedes communis (Deg.)) 319 
fasciatus Mu11. (Culex pipiens L.) 436 
fatigans Wied (Culex) 493 
FELTIANUS, globus of Ochlerotatus 197 
ferruginata Martini (Theobaldia subochrea Edw.) 155 
ficalbi Noe (Theobaldia fumipencis (Steph.)) 180 
Filaria bancrofti 72 
Filaride 70, 72 
FINLAYA, subgenus of Aedes 194, 195, 389; antenna1 shaft (larva) 42; 

classificntion 11 2 ; mandibles 4 ; maxillae 4 
Jauescens Fabr. (Aedes flavescens (Mull.)) 265, 266 
flavescens (Miill.) (see Aedes) 
Jauesceris Theob. (Aedes flavescens (Mu11.)) 265 
Foleyella brachyoptera 72 
Fowl-Pox 70, 72 
freyi Edw. (Aedes cyprius Ludl.) 259 
frickii Ludl. (Culex apicalis Adams) 426 
fumipennis  (Steph.) (see Theobaldia) 
fusculus Zett. (Aedes punctor (Kirby)) 333 
fuscus Ost-Sack (Aedes cinereus Meig.) 401 

gallii Martini (Aedes pullatus Coq.) 372 
genicula tus  Oliv. (see Aedes) 
Geranomyia 7 
glaphyroptera Schin. (Theobaldia bergrothi Edw.) 160, 161, 162, 171 
grahami Ludl. (Aedes dorsalis (Meig.)) 201 
gonimus D. K. (Aedes sticticus (Meig.)) 347 
guttatus Curtis (Aedes geniculatus (Oliv.)) 389 
gutlatus Meig. (Aiides geniculatus (Oliv.)) 389 

Haemamoeba Ziemanni 73 
haematophagus Fic. (Culex pipiens molestus Forsk.) 452 
Haemoproteus danilewslryi 73 
tiaplolineata Schneid. (Aedes punctor (Kirby)) 333 
hargreavesi Edw. (Aedes caspius (Pall.)) 211 
hemitelus Dyar (Aedes cinereus Meig.) 401 
Herpetomonas algeriense 73 
Herpetomonas culicis 73 
hirsuteron Theob. (Aedes sticticus (Meig.)) 347 
hortensis Fic. (Culex) 467, 469 
Hydrachnids paresiting mosquitoes 68 
Hyparcticus-subgroup 197 

innuitus D. K. (Aedes nigripes (Zett.)) 302 
in t rudens  Dyar (see Aedes) 

judaicus Edw. (Culex apicalis Adams) 426 
jugorum Vill. (Aedes pullatus (Coq.)) 372 
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labradorierisis D. Sh. (Aedes punctor (Kirby)) 333 
Lagopus lagopus 66 
lateralis Eckst. (Aedes sticticus (Meig.)) 347 
lateralis Meig. (Aedes geniculatus (Oliv.)) 389 
latiuittatus Coq. (AGdes dorsalis (Meig.)) 201 
lazarensis Pelt. (Aédes communis (Deg)) 319 
Lemrnus lemmus 86 
Lepidoptera 488, 503, 504 
Leucocytozoon 70 
leucomelas  Meig. (see Aedes) 
leucopygus Eysell (Aedes cinereus Meig.) 401 
Leptomonas fasciculata 73 
longiareolata Macq. (Theobaldia) 153, 467, 468 
Iongifurcatus Becker (Culex pipiens L,)  43ti 
longisquarnosus Theob. (Aedes caspius (Pali.)) 211 
luteouittat~is Theob. (Akdes rusticus (Rossi)) 381 
lutescens Edw. (Aedes cyprius Ludl.) 244 
lutescens Pabr. (Aedes flavescens (Mull.)) 265, 266, 267, 268 
luteus Meig. (Culex pipiens L, )  436 

rnaculatus Meig. (Aedes rusticus (Rossi)) 381 
maculipennis (see Auopheles) 
rnaculiuentris Macq. (Aedes caspius (Pall.)) 2 1 1  
malariae Grassi (Aedes vexans Meig.) 412 
MANSONIA, genus of Culicini 118, 185, 193, 500 
rnarginalis Steph. (Culex pipiens L;) 436 
mariae Serg. (Aedes) 467, 468 
rnazamae Dyar (Aedes communis (Deg.)) 320 
mediolineata Ludl. (Aedes dorsalis (Meig.)) 201 
meigenarius Dyar (Agdes punctor (Kirby)) 333 
rnelanimon Dyar (Aedes dorsalis (Meig.)) 201 
melanorhinus Giles (Culex pipiens L.) 436 
meridionalis Leach. (Culex pipiens L,) 436 
Mermitid 72 
messeae (see Anopheles) 
rnetalepticus Dyar (Aedes pullatus (Coq.)) 372 
Microfilaria 70 
Microtus agrestris 86 
Nicrotus ratticeps 86 
mimeticus Noe. (Culex) 467, 469 
minuta Theob. (Aedes vexans Meig.) 413 
Mochlonyx 117, 494 
modestus Fic. (Culex) 467, 469 
molestus  Forskil  (see Culex) 
rnontcalrni Blanch. (Aedes vexans Meig.) 413 
morsi tans  Theob. (see Theobaldia) ! Mosquitoes as  transmitters of diseases and parasites 68-73 
musicus Leach (Aedes rusticus (Rossi)) 381 
Mycetophilidae 2 1  

nearct icus  Dyar isee Aedes) 
NEMATOCERB 7 
nematode 72 
nernorosus Lang (Aedes punctor (Kirby)) 333 
nemorosus Meig. (Aedes communis (Deg.)) 319 
NEOCULEX, subgenus of Culex 425; classification 112; phallosome 33, 427 
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nicaensis Leach. (Theobaldia annulata (Schrank.)) 146 
niger Theob. (Aedes vexans Meig.) 413 
nigrina Eckst. (Aedes nigrinus (Eckst.)) 354 
nigr inus  (Eckst ) (see Aedes) 
nigripes S t ~ g .  (see Anopheles) 
n igr ipes  (Zett.) (see Aedes) 
nigritulus Theob. (Culex pipiens L,) 436 
nigritulus Zett. (Aedes cinereus Meig) 401 
nikolskyi Sching. (Taeniorhynchiis richiardii (Fic.)) 184 
nipponi Theob. (Aedes Meig.) 413 
nocturnus Theob. (Aedes vexans Meig.) 413 
Nosema culicis 73 

obscurus Meig. (Agdes communis (Deg.)) 319 
OCHLEROTATUS, subgenus of Aedes 103, 104, 495; nttacking young birds 

65, 66 ; claspet,trs 102; classification 112; dististyle 27 ; interbasal fold 28 ; 
lobes of 9th tergite 23; mandibles 6;  maxillae 6 ;  penis valves 37; 
phallosome 32, 37; pleural scales 12 

onondagensis Felt. (Aedes dorsnlis (Bleig.)) 201 
oriiatus Meig. (Aedes geniculatus (Oliv.)) 389 
ORTHOPODOMYIA genus of Culicini 495; mnndibles and maxillae 6 
ozakaensis Theob. (Culex pipiens L )  436 

pallidocephala Theob. (Aedes cinereus Meig.) 401 
pallidohirta Grossb. (Aedes cinereus Meig.) 401 
pallens Coq. (Culex pipiens L,) 436 
pallipes Macq. (Culex pipiens L,) 436 
pallips Waltl. (Culex pipiens L.) 436 
palmeni Edw. (Aedes communis (Deg.)) 320 
paradiantaeus Apfelb. (Aedes sticticus (Meig.)) 347 
paruulus Edw. (Aedes nearcticus Dyar) 311, 515 
paruus Macq. (Aedes vexans Meig) 412 
paulousky Sching. (Culex torrentium Martini) 455 
peary D. Sh. (Aedes communis (Deg.)) 320 
penetrans Rob.-Desvoid. (Theobaldia subochrea Edw.) 155 
penicillaris Rond. (Aedes caspius (Pall.)) 211 
perturbans Walk. (Mansonia (Coquilletidia)) 500 
Phlebotomus 7 
phytophagus Fic. (Culex pipiens L,)  436 
pipiens Fic. (Culex pipiens molestus Forsk.) 452 
pipiens I,. (see Culex) 
Plasmodium cathemeriiim 72 
Plasmodium inconstans 72 
Plasmodium praecox 7.3 
Pogonostoma elegans hamulipennis 103 
pretans Grossb. (Aedes sticticus (Meig.)) 347 
prodotes Dyar (ARdes cataphylla Dyar) 288 
prolixcis Dyar (Aedes communis (Deg.)) 320 
prouocans Walk. (Aedes punctor (Kirby)) 333 
PSOROPHORA, genus of Culicini, antennalsklerit 4 ;  palp 7 
PSYCHODIDAE 21 
pulchripalpis Rd. (Orthopodomyia) 467, 468, 469 
pulchripalpis Theob. (Aedes caspius (Pall.)) 211 
pulchritarsis Rond. (Sedesì 467, 465 
pul la tus  Coq. (see Aedes) 
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punctatus Meig. (Aedes caspius (Pall.)) 211 
punctodes Dyar (Aedes punctor (Kirby)) 333 
punctor Kirby (see Aedes) 
pungens Rob.-Desvoid. (Aedes rusticus (Rossi)) 381 
pyrenaicus Brolem. (Culex apicalis Adams) 426 

quadrimaculatus Macq. (Aedes rusticus (Rossi)) 381 
quartus Martini (Aectes annulipes (Meig.)) 233 
quasigiarti Theoh. (Culex pipiens L )  436 
quasimodestus Theob. (Culex pipiens L.) 436 
quaylei D. K. (Aedes dorsalis (Meig.)) 201 

refiki Med. (Aedes) 467, 468 
reptans Meig. (Aedes cantans (Meig.)) 221 
richiardii Fic. (see Taeniorhynchus) 
riparius D. K. (see Aedes) 
rossicus D. G. M. (Aedes) 467, 469 
rostochiensis Martini (A. cataphylla Dyar) 288, 502 
rufinus Bigot (Culex pipiens L,) 436 
rufus Glimrnerthal (Aedes cinereus Meig.) 401 
rufus Meig. (Culex pipiens L,) 436 
rusticus-group 381 
rusticus Rossi (see Aedes) , 

salinellus Edw. (Aedes leucomelas Meig.)) 295 
salinus Fic. (Aedes detritus (Hal.)) 279 
sansoni D K. (Aedes excrucians (Walk.)) 344 
saxatilis Grossbeck (Culex apicalis Adams) 426 
Schizogregarines 72 
seguyi Apfelb. (Aedes pullatus (Coq.)) 372 
semicantans Martini (A. riparius D. K.) 238 
sergenti Theob. (Ciilex apicalis Adams) 426 
serus Martini (Aedes diantaeus H. D. K.) 358 
Setaria equina Abildg. 70 
setivalva Masl. (Thnobaldia) 467, 468 
sihiriensis Liidl. (Theobaldia alascaensis Ludl.) 169 
siciilus Rob. Desr. (Aedes caspius (Pall.)) 211 
SIMULIDAE 75 
Simulium 7 
siphonalis Grossbeck (Aedes excrucians (Walk.)) 244 
Stegomyia fasciata (Aedes aegypti) 71 
stivticus Edw. (Aedes sticticus (Meig.)) 347 
sticticus Meig. (see Aedes) 
sticticus Martini (Aedes nigrinus (Eckst.)) 354 
sticticus Séguy (Aedes sticticus (Meig.)) 347 
sticticus Stackelb. (Aedes sticticils (Meig.)) 347 
subdiversus Mart. (Aedes) 467, 468 
subochrea Edw. (see Theobaldia) 
subtilis Ed. et Et. Serg. (Akdes caspius (Pall.)) 211 
subtrichurus Martini (Aedes rusticus (Rossi)) 381 
subuexans Martini (Aedes cantans (Meig.)) 221 
surcoufi Theob. (Aedes excrucians (Walk.)) 244, 245 
sylune Theob. (Aedes sticticus (Meig.)) 347 
syluaiicus (A. commilnis Deg.) 319 
syluestris Theob. (Aiides Meig.) 413 
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TAENIORHYKCHUS, genus of Culicini antenna (of larva) 42: claw 27; 
dististyle 102; egg ratt 192; interbasal fold 28; lacuna 101; palp 100; 
shift of cross-vein 101; siphon 103 

Taeniorhynchus  richiardii  Fic. 184-193 113, 114, 119, 123, 124, 133, 4 i7,  
500. 509; hibernation of 61; larval siphon 46; nourishment o€ 63; 
palmate hairs o€ pupa 53; synonymy 114, 184 

tahoensis Dyar (Aedes communis (Deg.)) 320 
Taraxacum vulgare 62 
terriei Martini (Aades leucomelas (Meig.)) 295 
terriei Theob. (Aedes detritus (Hal)) 279 
territans H. D K. (Culex apicalis Adams) 426 
theileri Theob. (Culex) 467, 469 
Thelohania legeri 73 
theobaldi de Mejere (Theobaldia fumipennis (Steph.)) 180 
THEOBALDIA, genus of Culicini, antenna (larva) 48; basa1 plates 26; cerci 19; 

classification 111, 112; dististyle 27; egg-raft 39; egg-breaker (larva) 48; 
interbasal fold 28; lacuna 101; lobes of the ninth tergites 23; mandibles 6 ;  
maxillae 6; palp 7, 100; phallosonie 31, 32; paraprocts 30; saddle (larva) 
47; siphonal tuft (larva), 46, 103; wing spots 16, 101 

Theobaldia  a lascaensis  Ludl. 139-146 132, 466, 482, 486, 493, 499, 500, 
508, 510: degree of pH in breeding-water of 39; larva associated with 
60; rural species 56; snow mosquito 98, synonymy 114 

Theobaldia annu la t a  Schrank. 146-133 116. 117, 121, 122, 123, 125, 127, 
129, 466, 476, 488, 493, 509, 513, 514; degree o€ pH in breeding-water 
of 59; domestic species 56; hibernation of 61, 67, 68; larva associated 
with 60; nourishment of 63; pair of species 106; palp 100; pupa 49, 
50, 52; scales 101; spirncular bristles 101; swarming o€ 67; synonymy 
114, 146; transmitter of Fowl-Pox 72; Caulleryella annulatae 72, 73 

Theobaldia bergrothi  Edw. 160-172 123, 124, 128, 132, 133, 466, 468, 
482, 386, 488, 510, 514; degree of pH on breeding-water of 59; in; 
openlaying waters 58; larva associated with 60; nourishment of 63; 
rural species 56; synonymy 114, 160-162 

Theobaldia  fumipennis (Steph ) 180-184 123, 124, 132, 466, 476, 509,' 514 
pupa 50; synonymy 114, 180 

Theobaldia glaphyroptera Shiner 124, 133, 467 
Theobaldia impatiens Walk. 98 
Theobaldia incidens Thomson, transmitter of Bacterium tularense 7 1  
Theobaldia mors i tans  (Theob.) 172-180 119, 123, 128, 132, 466, 476, 488, 

493, 514; comb scales 47; degree of pH in breeding-water of 59; 
hibernation in  the larval stage 63; larva associated with 60; nourishment 
of 63; prothoracic hairs (larva) 44; pupa 50; rural species 56; synonymy 
114. 172 

~heobaldia  ochroptera Peus 468 
Theobaldia silvestris Shing. 468 
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Snow-p001 at Indbygda, Tryil (HEn 20), 20. v. 1934. Partly shaded. 
Larvae and pupae of A. (0) communis. (Natvig phot.) 





Shallow pcol with grassy bottom, at  bhe Fokstu swamp (0s 37). In 
the reax the Snehetta high muntain, 23. v. 1937. Larvae of A. (0) com- 

ntunis, pruzctor; pupae of of A. (0) nearcticu8. (Natvig phot.) 
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From the barren mountains soutih of the higih mounain massif Salen, 
Ytre Renda1 (HEn 23), 9. vii. 1944. The dark triangle in front of the 
water net and the saucer is a diminutive p001 teeming with larvae of 

A. (0) ptinctor. Compare the match-box placed near the saucer. 
(Natvig phot.) 
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Partly shaded snow-pml near the lake Sognsvannet (AK 13), 15. v. 
1937. Larvae of A. (0) excrucians, communis and C.  pipkns. 

(Natvig phot.) 

L. R. Natciy. 
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Shoal water ("Verlandungszone") at  the border of the lake Fiskum- 
vannet (BB )31, 3. vii. 1928. Pupae of A. (0) excrucàans at the border 

of the lake, male and female adults in multi,tudes in the grass. 
(Natvig phot.) 

L. R. Natrig. 





Mosquito swarm on a resting man. Finmark 1901. 
(Phot. Dr. Urbye.) 

L. R. Natvig. 
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