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The Norwegian Stoneflies.
Plecoptera.
By Reidar Brekke.

Introduction.

This group of insects has been the subject of considerable
more interest and investigation in Norway than our mayflies.

In 1887 W. M. ScHeYEN (Bibl. no. 34) published his list of
the Neuroptera Planipennia and Pseudo-Neuroptera until then
observed in Norway. ,

Regarding Plecoptera this list is based upon the material
collected by ScHoYEN, SIEBKE, EsMAREK, COLLETT and SOMMER-
FELDT. This collection is still to be found in the Zoological
Museum, Oslo.

In 1900 the British entomologist KENNET JOHN MORTON
travelled in Norway and during his stay here collected some
Plecoptera material. He published the result of his determina-
tions in 1901 (no. 25).

After this EMBRIK STRAND collected an important material on
this subject which he at various fimes sent to the two foreign
entomologists PETER KEMPNY and Fr. KLAPALEK for determination.

Based on this material PETER KEMPNY in 1900 and 1901
(no. 6 and 7) published his summary of the Norwegian Plecoptera,
and Fr. KAPALEK in 1912 published his Plecoptera Norvegica
(no. 13) and in connection with the lists and works of ScH@YEN,
KEMPNY and MorToN wrote a summary of our stoneflies.

In the museum at Tromse through the course of many
years an important amount of material about this group of in-
sects has been collected by the curators SPARRE-SCHNEIDER and
SooT-RYEN, and this ecollection has been arranged by ESBEN-
PETERSEN.

EsBEN-PETERSEN has published his decisions in the Tromse
Museum’s yearly magazines (no. 29 and 30).

However after ESBEN-PETERSEN’S preparation of the collection
the latter has been greatly increased and subsequently this enlarged
collection has been revised and defined by SiMoN BENGTSSON.

As all the published works concerning Norway’s Plecoptera
after ScapyYEN's list of 1881 refer to this list, without the
authors having revised the available collections at the Oslo
Museum, and seeing that the result of BENGTSsoN’s revisal and

1 — Norsk Entomologisk Tidsskr. B, VI. — H. 1. 1941,



2 Reidar Brekke

determination of the Tromsg collection has not been published
I have looked upon it as a task to give an account of Norway’s
Plecoptera, this account being based upon a revisal of SCHOYEN'S
material, — BENGTSSON’s revision and decisions of the Tromse
collection, and also an important new material collected during
the last few years.

Dr. H. ZerNY, Wienna, has kindly lent me the type specimens
of Chloroperla Strandi, Kxv., Dictyopteryx Norvegica, KNY. and
Dictyopterygella Nanseni Kny.

Lektor J. S. W. KoponNEN, Kajaani, Finland, has kindly sent
me material of Capnia, Arcynopteryx and Dwtyopterygella
species from Finland for comparison.

‘Mr. L. R. NaTvia, curator of the Zoological Museum, Oslo,
Director Auac. BRINKMANN, Bergen Museum, and Mr. SooT-RYEN,
curator of the Tromss Museum, have shown me their confidence
by sending me the collections of the Oslo, Bergen and Tromse
Museums concerning this matter for my decision or revisal.

“Experimental Research Work on Freshwater Fisheries” in
Oslo have through professor dr. KNuT DAHL and cand. real. SVEN
SpgmME placed their Plecoptera material at my disposal, and dr.
HarTvie HUITFELDT-KAAs has sent me Plecoptera-material col-
lected by him through the course of many years.

In addition to this I have for many years received material
which has been sent to me by the members of the “OsLo ANGLER’S
AssocIATION” for my determination.

I thank all those who have given me their assistance in
my work.

My summary refers, moreover, to the material which I my-
self have collected through the course of many years and prefer-
ably in the districts round Trondheim. This material is to be
found in the museum at Trondheim.

The Norwegian Plecoptera described by
earlier authors.

W. M. SCHoYEN'S summary and the collection
of the Oslo Museum.

ScHOYEN'S list contains the following 21 species:

1. Dictyopteryx microcephala Picrt., 2. Isogenus nubecula
Newm., 3. Perla maxima Scop., 4. Perla cephalotes CURT.,
5. Chloroperla rivulorum Pict., 6. Chloroperla grammatica
" 8cop., 7. Chloroperla griseipennis Picr., 8. Isopteryx Bur-
meisteri Piot., 9. Isopteryx tripunctata Scop., 10. Isopteryx
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apicalis NiwwM., 11. Capnia nigra Picr., 12. Taeniopteryx ne-
bulosa LiN., 13. Taeniopteryx trifasciata Picr., 14. Leuctra
cylindrica DE GEER, 15. Leuctra fusciventris STEpH., 16. Leuctra
nigra Ourv,, 17. Nemura variegata Orrv., 18. Nemura latéralis
Pior., 19. Nemura marginata Picr.,, 20. Nemura humeralis
Pict., 21. Nemura cinerea OLIV.

The collection in Oslo’s museum at the present time consists
of 155 dried specimens. Particularly the condition of the smaller
species in question is in a very poor state, and it has been
necessary to scak some of them in caustic potash for thorough
examination.

The collection consists of:

Dictyopteryx microcephala. This species is represented by
‘8 specimens «of which 7 ¢ and 1 &". It isArcynopteryx compacta
Me. LacHL.

Perla cephalotes. This species is represented by 3 speci-
mens, ‘all of them @. It is Dinocras cephalotes CURT.

IIsogenus mubecula. This species is represented by 19 speci-
imens -of which 14 2 and b 4. 6 ¢ and 1 & are Dictyopterygella
ibicudata ZeTT. (Syn.: D. recta Kny.) and 8 @ and 4 o are
‘Dictyopterygella Nanseni KNy. (Syn.: D. subfissa BGTN.).

Isopteryx Burmeisteri is represented by a defective speci-
men 9. It is this species.

Tsopteryx apioalis is represented by 4 specimens ?. It is
‘Chloreperla borealis BarTN.

Tsopteryx tnpunctata is represented by 20 specimens of
‘whith 19'%-and 1 &'. It is Chloroperla Burmeisteri Picr.

Taeniopteryx trifasciata is represented by 7 specimens of
\wwhich 2 Q-and 5 §'. It is Taeniopteryx Risi MORT.

"Faeniopteryx nebulesa is represented by 7 specimens of
“which 5 ¢ and 2 &'. 4 Qand 1 & are Nephelopteryx nebulosa LiN.
1Qand 1 & -are Nemura variegata Ouiv.

Leuctra «cylindrica is represented by 4 specimens 9. Itis
Leustra digitata Kny.

{Leuctra .fusciventris is represented by 4 specimens, '3 @ and
1 &. It is .Leuctra hippopus Kny.

Leuctra nigra is represented by 3 specimens §'. 1 specimen
is Leuctra nigra‘Oriv. The other 2 specimens are Amphinemura
“standfussi Rrs.

Nemura variegata is represented by 29 specimens:of which
20 Qiand 9.8, It is this species.

Nemura cinerea is represented by 7 specimens. 2 & are
Amphinemura standfussi Ris. 3 specimens .are . Amphinemura
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sp. ¢ but the species cannot be determined, and 1 specimen is
quite undefinable.

Nemura marginata is represented by 2 specimens 9. It is
Nemurella Picteti KLAP.

Nemura lateralis is represented by 9 specimens. 4 speci-
mens of which 2 ¢ and 2 4" are Nemurella Picteti KLAP. 3 speci-
mens are Amphinemura borealis MorT. 2 ?and 1 4. 1 specimen
is Nemura variegata Oruiv. ¢ and 1 specimen Nemura sp. not
classifiable as regards species and sex.

Chloroperla rivulorum is represented by 2 defective and
undefinable specimens.

Chloroperla griseipennis is represented by 5 specimens of
which 4 & and 1 . It is this species.

Chloroperla grammatica is represented by 18 specimens
of which 14 2 and 3 &*, and one undefinable. It is this species.

Capnia nigra is represented by 1 specimen ¢. It is this
species.

Perla maxima and Nemura humeralis are not represented in
the collection.

PeETER KEMPNY's list of 1900 and 1901.

This list is primarily based upon the material collected by
EMBRIK STRAND and sent by him to KeEmMpNY for determimation.
The list however also comprises SCHOYEN'S determinations and
MorToN’s material collected and determined by him in 1900.

Kempny's list includes the following species new to Norway.
They are:

1. Dictyopteryx norvegica nov. spec. KNY, 2. Isogenus
Nanseni nov. spec. KNY., 3. Chloroperla Strandi nov. spec. KNY.,
4. Leuctra digitata KNY., 5. Leuctra Klapdleki KnY., 6. Leuctra
hippopus KNy., 7. Nemura avicularis MorT., 8. Nemura in-
conspicua Mort., 9. Capnia atra Mort., 10. Taeniopteryx Risi
MogrrT., 11. Leuctra albida XnNy. (MoRT.), 12. Capnopsis Schil-
leri Rostock (KNY.), 18. Protonemura Meyeri Pictr. (KNY.),
14. Dictyopteryx dovrensis nov. spec. Morr., 15. Nemura bo-
realis nov. spec. MORT.

EsBEN PETERSEN’s lists in 1908 and 1910.

Of species new fo Norway we find the following:

1. Capnia Sparre-Schneideri nov. spec. EsB. PET., 2. Capnia
Mortoni ? EsB. PET., 3. Dictyopteryx compacta Mc. LACHL.,
4. Nemura standfussi Ris., 5. Nemura arctica nov. spec.
EsB. PET.
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Fr. KLAPALEK'S list of 1912,

This list which is based upon new material collected by
EMBRIK STRAND mentions the following species new to Norway:

1. Chloroperla venosa ST., 2. Nephelopteryx nebulosa LiN.,
3. Amphinemura triangularis Ris., 4. Nemura Picteti KLAP.

SIMON BENGTSSON'S

revisals and determinations on the Tromse Museum'’s collection
of Plecoptera give the following species new to Norway:

1. Nemura cambrica STEPH., 2. Isopteryx borealis BGTN.,
3. Leuctra acuminata BetN., 4. Chloroperla virens ZETT.,
5. Chloroperla limbata BeTN., 6. Chloroperla ? difformis KLAP.,
7. Capnia tenuis Ba&TN., 8. Perlodes ? Zetterstedti BGTN.,
9. Arcynopteryx Ringdahli BarN., 10. Dictyopterygella bicau-
data ZetT., 11. Dictyopterygella subfissa BGTN.

By revisal and a thorough examination of the Tromse col-
lection I have found that some of the specimens determined by
BeNGTssoN as Dictyopterygella bicaudata ZETT. are Dicty-
opterygella septentrionis Krap. Thus this specles has to be
included as a new Norwegian species.

Incorrect determinations and synonyms.

The preceding summaries give the total number of Norwegian
Plecoptera species as 53. However, this figure must be reduced
by the following incorrect determinations and synonyms, viz.:

1. Dictyopteryx microcephala, 2. Perla maxima, 3. Taeni-
opteryx trifasciata, 4. Leuctra cylindrica, 5. Nemura lateralis,
6. Nemura humeralis, 7. Isogenus nubecula (these 7 specimens
are not found in Norway), 8. Leuctra fuséiventris syn.: Leuctra
Klapdleki Kny., 9. Dictyopterygella bicaudata ZETT., syn.:
Dictyopterygella recta KNy., and Dictyopteryx norvegica Kny.,
10. Dictyopterygella Nanseni Knv., syn: Dictyopterygella sub-
fissa BaTN., 11. Nephelopteryx nebulosa Lan., syn.: Taeniopteryx
nebulosa LiN., 12. Isoperla grammatica Scop., syn.: Chloroperla
virens BeTN., and Chloroperla Strandi Knv., 13. Isoperla grisei-
pennis Pict., syn.: Chloroperla limbata BGTN., 14. Nemurella
Picteti KrAp., syn.: Nemura inconspicua Morrt., 15. Capnia
atra MorT., syn.: Capnia Sparre-Schneideri EsB. PET., BGTN.,
16. Capnia Sparre-Schneideri EsB. PET., syn.: Capnia tenuis
BaTn., 17. Arcynopteryx compacta Mc. LACHL., syn.: Arcyn-
opteryx Ringdahli Batn., 18. The single specimen determined
by BaTN. as Perlodes? Zetterstedti BaTN. I have determined
as Arcynopteryx compacta Mc. LACHL. 2.
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The following of the previously mentioned synonyms demand
a further description:

Isoperla grammatica SCoP.
syn.: Chloroperla virens ZET¥. Chloreperla Strandi KNy,

After going through the material in question in the Norweglamn
collections, also through an impertant new material, I have come
to the same conclusion coneerning Norway as BENGT$SON has
come to concerning Swedea (no. 1). Over the whole country there
are 2 species which clearly differ from each othexj, Iwgh as regards
imagines and larvae. Ope of these species Whigh RinaeTSSON .has
designated Chloroperlo virens ZETT. offerg the same variations
in Norway as in Sweden. This species is defined by earlier ento-
mologists as Chleroperla grammatica and Chloroperla Strandi,

As the previsal of a considerable material of larvae of this
species does not give support for any supposition about the right
of deviding them in different species, I must for the present
keep to BENGTSsON’S view of the subject.

KEMPNY’S typespecimens of Chl. Strandi have been kindly
placed at my disposition by dr. ZErNy. I can’t find they diverge
so much from Chl. virens BeTN. that a separation of the species
is justified.

On comparing material from the continent of Isoperla
grammatica Scop. with BENetssoN's Chloroperla virens ZETT.
I have come to the conclusion that they are synonyme.

Isoperla griseipennis Picr.
syn.: Chloroperla limbata BaTN.

The other ordinarily occuring species with BENgTssoN has
designated Chloroperla limbata is of other entomologists under-
stood to be Chl. griseipennis PicT. and possibly Chl. venosa
SteEpH. I have come to the conclusion that Isop. griseipennis
Pict. and Chl. limbata BGTN. are synonyme,

Capnia atra MorrT.
syn.: Capnia Sparre-Schneideri Ess. PET. — BaTn.

EsBEN PETERSEN’S descriptions of C. Sparre-Schneideri and
Capnia Mortoni (no. 29 and 30) are not exhaustive but they
show that ESBEN PETERSEN has been observant of the fact that
it is a question of two independant species.

BENGTSSON'S descriptions of these two species however (no. 1)
are exhaustive still on one point I will make a correction. He
says on page 32 (no. 1) in his description of C. Sparre-Schnei-
deri: “Das 6. Segment am Hinterrand mit einem nach oben
gerichteten Zahn bewaffnet”. This tooth or extension emanates
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from the upper edge of the 7th segment i. e. the same segment
which carries the ”tubercle“ and not from the underside of the
6th segment.

KrapALEK has found that C. afra and C. Sparre-Schneideri
are synonym and it must be presumed that he has had material
at hand as well from ESBEN PETERSEN as from MORTON.
BENGTssON has denied this synonymy.

In the Tromsa collection C. atra is represented by one single
specimen ¢ determined by BENGTSsON. I can see no difference
between this specimen and the specimens of C. Sparre-Schneideri
determined by BENGTSsON in the same collection.

Lecturer J.S.W. KoponeEN, Finland, has kindly sent me
material of C. atra determined by him and dr. FrReY from Finland.
They are identical with C. Sparre-Schneideri determined by
BENGTSSON.

As the type specimen of C. atra &* was sent to MORTON by
mr. SAHLBERG, Finland, and as I find MorToN’s description
{no. 24) applicable on the Norwegian species I have come to the
same conclusion as KLAPALEK.

Capnia Sparre-Schneideri EsB. PET.
syn.: Capnia tenuis BGTN.

As suggested by J. S. W. KoroNEN in Enumeratio Insectorum
Fenniae 1V it seems also to me to be correct to give the new
species of Capnia discovered by EsBEN PETERSEN the first name
applied to his discovery.

In the Tromse collection there is one tube labelled in ESBEN
PETERSEN’S handwriting C. Sparre-Schneideri. This tube contains
1 specimen ¢ C. afra and 2 specimens & and 9@ of the new
species C. Sparre-Schneideri EsB. Petr. syn. C. tenuis BGTN.

The two species of Capnia: C. atra and C. Sparre-Schneideri
are found in great quantities in our rivers. In the Trondheim
rivers C. atra is the dominant species, while C. Sparre-Schneideri
seems to be dominant in the rivers in the East of Norway
(R. Glomma).

Arcynopteryx compacta M. LACHL.
syn.: 4rc. Ringdahli BaTN.

As there is some divergence of opinion between entomologists
about the determination of the species collected in Norway and
Finland belonging to the species Arcynopteryx, it will be interest-
ing first of all to point out which characteristics it is that have
established a basis for these dissensions.



8. Reidar Brekke

KraPALEK has decided that the specimens found in the
Helsingfors Museum are A. compacta Mc. LAcHL. while BENGTS-
soN has decided that the same specimens are Arc.Ringdahli BGTN.
EsB. PETERSEN has determined some single specimens in the
Tromse collection as Arc. compacta while BENGTssON has deter-
mined the same specimens as Arc. Ringdahli and Arcynopteryx sp.

It is the form of the head and designs, the distance and
proportion between the ocellus and the eye, pronotum’s form
and designs, 9th and 10th abdomensegment’s form which are
the subject for diverging opinion and description. KLAPALEK
writes in his treatise of this race: “One must draw a wide limit
for variations in the same species as they have small flying
capability, and thereby are apt to form local races.”

Concerning the larger Perlides species Morton declared:
“I have observed a difference in the pronotum’s form with the
young specimens and with the older specimens within the same
species appearing gradually as maturity increases and the chitinen
fastens itself.”

BENGTSsoN says (no. 1 page 7): “that an allowance must
be made for difference in pronotum’s form in the dried specimens
and the specimens preserved in alcohol”.

The material which has been put at my disposition consists
of 8 dried specimens of which 7 ¢ and 1 4", mostly very old,
14 specimens preserved in alcohol of which 11 ¢ and 3 4,
altogether 22 specimens (old material). 15 specimens of which
8 @ and 7 &' fresh material.

Common for all specimens & is the supraannalobus’s form
which agrees with BeENGTssoN’s fig. 16 (no. 1) A. brachifer, the
inverted but not divided 9th abdomentergit and the divided 10th
abdomensegment with diminishing and inverted ends, even if
the form of the ends vary. Form of head (fig. 1).

Common for all specimens @ is the eggplate in its main
features, about half as broad as 8th segment and indented in
the middle so that 2 lobes are formed. In all specimens ¢ the
2 spots on the 9th sternit occur, but they vary greatly in form.
In some single specimens they are round with keen outlines, in
others they are flowing. Form of the head (fig. 2).

The neuration of the wings offers important variations. The
reciprocal proportion between Rs. and Rm. is strongly variable
in the different specimens, and even variable in the 2 forewings
in the single specimen. Rs. can lie without or within Rm, or
they can join each other and form an angle.

The proportional distances between the ocelli reciprocally
and between the ocelli and the eye are as follows for the
old specimens at hand: 7 specimens 10—7 all of them ¢,
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Fig. 1. Fig. 2.
Arc, compacta Mc. LACHL. Arc. compacta Mc. LACHL.
3 orig. . ¢ orig.

6 specimens 7—5 all of them @, 3 specimens 9—6, 2 2, 1 4,
the remaining specimens %: 11—8, 10—5, 12—8, & 7—6,
9—7, 10—6.

The pronotum’s form vary strongly. In dried specimens
which have kept straight the form is as described by BENaTsson
as A. Ringdahli (no. 1). In the dried specimens which are bent
and also in specimens preserved in alcohol there are to be found
the straightsided as well as the outspread transversal form.
In the fresh material all pronota are straightsided.

The yellow edges which BENGTSSON designates as A. brachifer
occurs in single specimens with “transversal” pronotum while
pronotum’s sides are dark in specimens where pronotum has kept
its original (?) form. The 10th segment’s form in all the speci-
mens reminds us of drumsticks, as mentioned by KLAPALEK and
BENGTSSON, but the inverted terminations of the segmentpoints
have a varying form.

In individual specimens we find the form which BENGTSSON
in fig. 13 (no. 1) describes as Arc. Ringdahli and in other
specimens the ballshaped formation which is described by
BenaTssoN in fig. 16 (no. 1) as Are. brachifer. -

If these characteristics were constant they would constitute
a base for the distinction of the species, but as intermediary
forms occur where the ballshaped formation is not quite shaped-
but only indicated by narrowing and a succeeding oval thicken-
ing, it is very difficult to build a differentiation of the species
on this character. Still more the full formed drumstick-shaped
specimen occurs which should characterise the Arc. brachifer in
specimens which otherwise as far as form of head and pronotum
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Fig. 3. Eggplate of Arc. compacta Mc. LacHL. (no. 19).

are concerned agree in every way with BENGTs-
SON’s description of Are. Ringdahli.

In doubt therefore 1 have had to refer the
available specimens of the species Arcynopteryx
to Arc. compacta M. LACHL. in spite of the differ-
ence in the form of the eggplate between the Mc. LACHL.
specimen and the available Norwegian specimens fig. 3 (no. 19) and
fig. 4 a, b. Fig. 5 shows the genitalia of & seen from the side.

~In the existing collections no specimen is found of the Are.
dovrensis Mort. KLAPALEK has considered this species to be a
good species but I should think further investigations on this
subject desireable.
, The variations in the length of wings within the same
species which Hi. UssiNGg (no. 41) has aseertained are of great
interest in this connection.

It must be kept in mind that MorTon (no. 25) has had the
opportunity of comparing his A. dovrensis with the type specimen
of A. compacta and that his figures (fig. 6 a,b) show another
form of the eggplate than Mc. LACHLAN's abovementioned figure
(fig. 3). MorToN writes on this subject:

“I have little doubt the insect recorded at p. 30. Ent. No.
Mag. 2 ser. vol. X is the same allthough it has full wings.”

Lektor KoroNEN has kindly sent me some Finish material
of A. dovrensis 4% and 5 4.

They are in full accordance with MorToN’S and KLAPALEK'S
descriptions.

‘ They differ from A. compacta in dimension and in the
length of wings in the females, the wings not ordinarily reach-
ing beyond the abdomen. ‘

They seem to differ from A. compacta in the form of
pronotum but the material being old this cannot be ascertained.

In my opinion it is a question of System principles whether
‘they ought to be considered a good species or as a variety of
A. compacta just as the case is with the Dictyopterygella
septentrionis and the Dict. bicaudata.

Dictyopterygella Nanseni KNy.
syn.: Dictyopterygella subfissa BGTN.

This species is profusely represented in the Norwegian collec-
tions, and as it is one of the most abundant of the Plecoptera
variety found in the Trondheim’s rivers, access to the material is
unbounded.

The species is described by KEMPNY (no. 6) under the name
of Isogenus Nanseni and by BENGTSSON (no. 1) under the name
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Fig. 4a, b.
Eggplates of Arc.com-
pacta Mc. LacsL. orig.

Fig. b.
Genitalia of Arc. com-
pacta Mc, LACHL.

3 from side. orig.

Fig. 4 a.

. Fig. 1. Fig. b,

of Dictyopterygella subfissa. By the kindness of dr. Zerny at
the zoological museum in Wienna 1 have been allowed to borrow
KEMPNY'S type specimens 2 & and 1 §. When one compares

. KempnyY's and BENGTSSON'S above mentioned descriptions it will
be easily understood that BENGTssoN has come to the conclusion
that it is really a question of two species. When one com-
pares KEMPNY'S type specimens with BeNaTSsoN’s D. subfissa
it is obvious that they refer to one and the same species.

I can adhere to BENGTSSON’S description as being an ex-
haustive base of determination, but I shall mention various
items which can supplement his descriptions.

The colour is variable. The pale colours which the insect
has when it leaves its larval state,
change under development to dark,
sometimes quite black colours. !

The length of the wings is Kola §
variable. Normally they reach

~

Fig. 6a,b. Eggplates of Arc. compacta
Mc. LAcHL a. and Arc. dovrensis Fonst
‘MogrrT. b. (no. 25), egiluen ¢
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about '« of their length beyond the abdomen both in the @
and the &', but it also occurs that the wings do not reach
beyond the abdomen, but only just cover it.

The proportion of the distance between the two lowest
‘ocelli reciprocally, and between ocellus and eye vary, and for
inst. give for 12 species the following figures viz.:

19—9, +18—9, +19—9, +17—7, +24—8, +16—8,

+18—9, +18—8, +16—8, +17—8, +20—8, +17—7
(alcohol).

In KeMPNY's typespecimens the proportionate figures are
13—7, 12—6 & and 16—6 Q (dried).

BenaTssoN’s description of D. subfissa agrees to KEMPNY'S
typespecimens as the two characteristic round white spots on
1 tergit, the white edges on 2nd abdomensegment, the yellow
centre stripe on 10th abdomentergit and the spots on 9th
abdomentergit, all of which are present here without their being
mentioned in KeEMPNY’s description of the species. In one of
the typespecimens & subannalobus is “lateralwirts abgeknicht”,
in the other specimen quite straight.

I have also found this form of “lateralwirts abgeknicht”
in other specimens which have been preserved for some time
in alcohol, and it can possibly be ascribed to a contraction.
The normal termination of the subannalobus is quite straight.

The hairy parts can vary greatly in colour from pale gray
to quite black. The form of the 9th sternit in &' can vary from
“evenly rounded” and “broad cut” to a “coarse angle”.

KEeEMPNY’S sketeh of eggplate (no. 6 p. 91) does not agree
with any other specimen I have seen. The eggplate reaches in
all specimens over the half part or more of 9th segment.
KEMPNY'S typespecimen ¢ does not diverge in this respect from
the ordinary. The subannalobus in @ can in younger specimens
be “plump dreieckig” as stated by KempNY, but in the mature
specimens “Konisch spitzig und gut chitinisiert” as stated by
BENGTsSON is more characteristic.

The size can vary considerably. BENGTSSON states 10—11 mm
for & and 14—15 mm for ?. I have found males up to 15 mm
and females up to 18 mm length of body.

Dictyopterygella bicaudata ZetrT. syn.: Dictyopterygella
recta KNy., Isogenus rectus KNY. and
Dictyopteryx norvegica KNY.
I have had at my disposal a considerable number of old and

fresh specimens and dr. ZERNY, Wienna, has kindly sent me the
type specimen of Dictyopteryx norvegica Kxy. for examination.
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In studying this species I have experienced the truth expres-
sed by NEEDHAM and CLAASEN (no. 28) concerning North America:

“Stoneflies are the most primitive of winged insects. All
characters of coloration, venation, size and form vary enormously.
Even secondary sexual characters the ultimate criteria of species
here as in other groups are relatively inconstant. The form of
the subgenital plate of the female has been much used to
distinguish american species and a most usefull character it is,
but it should be used with discretion for it is subject to mal-
formation and to shrinkage and distortion on drying, and it is
altered somewhat with the age of the specimens. He, who familiar
with the relative fixity of small characters in the higher orders
turns to the study of the Plecoptera will soon learn that he is
dealing with differences of another order and of wider latitude.”

In fig. 7a, b, ¢, d will be found 4 different forms of egg-
plates of D. bicaudata. In young specimens (before the eggs
are shed) the termination of the plate often is found to be
straight while the slightly curved termination is the common
form in old specimens.

In fig. 8 will be found the eggplate of KempNY's type-
specimen of Dictyopteryx norvegica. From dr. KEmMpnY’s de-
scription of D. norvegica 1 cite: “Der Sector Radii entspringt
an der Grinze der ersten und mittleren Fliigeldrittels, die
Anastomose ist nicht unterbrochen sondern lauft von der Sub-
costa bis zum Cubitus anticus fast geradeling durch.”

In fig. 9 will be found the ordinary neuration in D. bicaudata
while fig. 10 a and b show the neuration of the type specimen
of D. norvegica.

In fig. 11 a, b, ¢, d will be found a sery of wings showing
variations in the neuration of D. bicaudata as well regarding
the number of cross ribbs between R. and Rs. as in the emana-
tion of Rs.

In fig. 12 will be seen the variation of the length of wings
in proportion to the length of body — the length of bodies of
these two specimens being 14 and 12 mm.

The same variations in the form of eggplate and in the
neuration of wings are found in the species Dicfyopterygella
septentrionis KLap. KLAPALEK has considered this species to be a
good species but it may be a question if the difference in dimension
and in colours of the head is sufficient to separate it from
D. bicaudata. As far as I can see there is no other difference
between the two species, and I should think it more correct to
consider D. septentrionis as a variety of D. bicaudata.

Fig. 13 shows the wings of a specimen of D. septentrionis
with 3 cross ribbs between R. and Rs. while 1 cross ribb only
is the typical character.
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Fig. 9. Dictyopterygella bicaudata Zerr. Q.
Typical neuration, orig.

Fig. 10 b.

Fig. 10a, b, Keuweny's Typespecimen of_
Dictyopteryx norvegica, orig.
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Fig. 13.
‘Wings of Dictyopterygella
septentrionis Krap. orig.

The Norwegian collections of stoneflies are deposited
at the following places:

1. Zoological Museum of the University, Oslo (leg.:
KD —LE—LRN—-WMS —HS —S.8).

II. Museum of the Royal Norwegian Society of Science,
Trondheim (leg.: R. B. — K. W. 8)).

III. Bergen Museum, Bergen (leg: Kn.— M., 0.).

IV. Tromsg Museum, Tromse (leg.‘: S.R.— J.S.8).

Private collections:

1. Oslo Angling Association (leg.: A.B. — H. B. —
A.E—B.J —AR —IJK)
II. Dr. phil. Huitfeldt-Kaas, Oslo (leg.: H. K.).

Norwegian stoneflies also found in:

Denmark | Finland | Sweden
1. Arcynopteryx compacta Mac. LacHL. ... — -+ +
2. — dovrensis MortT. ............... — + ?
8. Dinocras cephalotes CUurr. . ............ + - +
4. Dictyopterygella bicaudata Zerr........ — + +
5. —  septentrionis Krar. ............ - + ?
6, — Nanseni KNvy. ................. — + +
7. Isoperla grammatica Scop. ............ + + +
8. — griseipennis PicT............... + + +
9. — venosa STEPH. ................. — + —
10. — difformis Krap. . ............... + + +
11. —  rivalorum Picr. ............... - + —
12. Chloroperla Burmeisteri Pict. ......... + -+ +
13. —  borealis BaTN.................. — — +
14. —  apicalis NEWM. ................ - + —

2 - Norsk Entomologisk Tidsskr. B. VI. — H. 1. 1941,
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Denmark | Finland | Sweden
15. Capnia nigra Pict. ................... + - +
16. —  Spuarre-Schneideri EsB. PET. . ... - + +
17 — atra MORT. .................... - T +
18. Capnopsis Schilleri Rost. ............. - + +
19. Taeniopteryx Risi MorT. .............. + -- +
20. Nephelopteryx nebulosa Lin. .......... + + +
21. Leuctra hippopus KNY................. + + +
22. — Klapdleki KNY. ................ + + +
23. —  digitata KNY................... + + +
24. — nigra KNY..................... + + +
2b. Protonemura Meyeri PicT.......... .... + -+ +
26 Amphinemura standfussi Ris. ......... + + +
27. —  cinerea Oniv................... + + +
28. —  borealis MORT. ................ — + +
29. Nemura variegata Ouv. .............. + + +
30. — avicularis MORT................ + + +
31. — marginata Pict. ............... - — +
32. — arctica EsB.Per. ....... .. .. - + +
38. — cambrica STEPH. . .............. - -
34. Nemurella Picteti KNy, ............... + + +
Abbreviations.
B. J. = Baasruus JESSEN, Oslo. )
A.B. = ArNE BaGGERUD, Oslo. L. R.N. = L. R. Narvia, Oslo.
BarN. = SiMON BENGTSSON, Sweden. M. 0. = M. Oep=HEM, Bergen.
H. B. = HARaLD BORCHGREVINK,Oslo. A . R. = Age Ryean, Oslo.
R. B. = REIDAR BREKKE, Trondheim. @W.M.S.= W. M. ScHeYEN, Oslo.
K. D. = Knut Dasr, Oslo. H.8 = J. H. S. S1EBKE, Oslo.
A. E. = ArNE ENGESET, Oslo. S. R = SooT-RYEN, Tromse.
L.E. = L. M. E. EsMaRrg, Oslo. J. 8. 8. = H.J. SPARRE-SCHNEIDER,
H. K. = H. Huirrerotr-Kaas, Oslo. Tromsa.
KnN. = NiLs KNABEN, Bergen. E. S. = EMBRIK STRAND, Riga.
J.K. = JorGEN KRrisTianseN, Lille- K.W.S. = Knur W. STUHLER, Stein-
hammer. kjer.
M. LacsL. = Mac. LacHoAN, England. 8.8 = SveEN SoMME, Oslo.

Dinocras cephalotes CURT.

Opland: Aurdal, @yer (H.S.). Buskerud: Hol, Hardanger-
vidda (A.B.). Opland: Lillehammer (J. K.). Nord-Trendelag:

Holden (A.R.)

Dictyopterygella bicaudata ZETT.

Buskerud: Hardangervidda (A. B.). Opland: Haugsater,
Valdres (H. K.), Nystua (H.S.), Jotunheimen (W. M. S.), Nordre

Fron, Sikkilsdal (H. K.), Ostre Slidre, Stortjern (B.J.).

Sor-

Trendelag: Kallvellsjg, Kongsvoll (R. B.). Troms: Qvrebygd

(S. R. det. BaTN.).

Finnmark: Hammerfest. (W. M. S.), Alta

(S. R. det. BaTN.), Servaranger (S.R. det. BaTn.).
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Dictyopterygella septentrionis XrLap.

Troms: Ovrebygd (S.R.), Malselv (S.R). Finnmark:
Langvann (S. 8.). "

Dictyopterygella Nanseni KnNy.

Rogaland: Stavanger (MONSTER). Telemark: Kongsberg
(A.R.). Buskerud: Hardangervidda (A.B.). Opland: @.Slidre:
(B.J.), Fokkstua (H.S.), Jotunfjell (W.M.S). Hordaland:
Bergen (KN.). Sogn og Fjordane: Leerdal, Eggum, Odegard
(KN.). Sor-Trondelag: Klaebu, Nidelv (R. B.), Orkland, Orkla
(K.D.). Troms: Tromsdal, Malselv, Ovrebygd (S.R.). Finn-
mark: Polmak, Jotkajavre, Bosekop, Postdalen, Karasjok, Bojo-
biske (S. R.).

Arcynopteryx compacta Mc. LACHL.

Buskerud: Hardangervidda (A.B.). Opland: Fokkstua,
Hjerkinn (H.8.), Dovre (EsMARK). Troms: Bjerkeng (S.R.).
Finnmark: Fistningsstuen Caragvann, Postdalen (S.R.).

Arcynopteryx Douvrensis MORT.

Opland: Foksia (Mort.). This species is not represented
in Norwegian collections.

Isoperla grammatica Scop.

Hedmark: Storelvdal (H.S.). Opland: Dovre (H.S.).
Aust-Agder: Arendal (L. E.). Rogaland: Ogna (W. M. 8.).
Hordaland: Fana, Fjelitveitvann, Bergen (Kx.). Sogn og
Fjordane: Lerdal (Kn.). S. Trendelag: Kongsvoll (W. M. S.).
N. Trondelag: Steinkjer (K. W.S.). Troms: Baisfjord, Ovre- -
bygd (S.R.). Finnmark: Kistrand, Jotkajavre (S. R.).

Isoperla griseipennis PIcT.

Opland: Vinstra (H.K.). Buskerud: Hardangervidda
(A.B.). Hedmark: Storelvdal (H.S.). Sor-Trendelag: Klabu
(R.B.) Troms: Ovrebygd (S. R.). Finnmark: Polmak (S R.),
Karasjok (J. S. S) Alta (8. R.), Kistrand (S. R.).

Isoperla difformis KLaAep.

Hordaland: Fana (KN). Ser-Trendelag: Strinda Ugla
(R.B.). Finnmark: Kistrand (S. R. det. Barn.)

Isoperla venosa STEPH.

found in Norway according to KLAPALEK (no. 12). The species
is not represented in Norwegian collections.
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Isoperla rivulorum Picr.

found in Norway according to EsSBEN PETERSEN (no. 29). The
species is not represented in Norwegian collections.

Chloroperla Burmeisteri PiCT.

Akershus: Frogner (EsMarg). Buskerud: Hallingdal
(H.S.). Hordaland: Fana, Fjelltveitvann, Bergen (KN.).
Sogn og Fjordane: Leikanger, Skjolden (Kn.). Ser-Trende-
lag: Strinda and Orkland (R. B.).

Chloroperla borealis BGTN.

Hedmark: Elverum (H.S.). Sg¢r-Tregndelag: Klebu
and Orkland (R.B.). Nord-Trendelag: Steinkjer (K.W.S.).
Finnmark: Polmak (S.R. det. BaTN.).

Chloroperla apicalis NEWM.

found in Norway according to KrLArALEK (no. 13). The species
is not represented in Norwegian collections.

Capnia atra MoRT.

Sogn og Fjordane: Lerdal, Odegard (M.O.). Sgr-
Trondelag: Nidelv, Strinda (R.B.). Nordland: Kabelvig
(det. E. P.). Troms: Malsnes (det. BaTn.), Fjellfreskvann (S.R.
det. BaTn.). Finnmark: Alta, Bojobiske (S. R. det. BaTN.).

Capnia Sparre-Schneideri Ess. PET.

Hedmark: Rasta, Glomma (H. K.). Se¢r-Trendelag:
Kongsvoll (R.B). Troms: Bjerkeng (J.S.S.). Finnmark:
Hanningsvag (J. S. S.).

Capnia nigra Pror.
Akershus: V. Aker (W. M. S.).

Capnopsis Schilleri RosT.

Opland: Gausdal (Erik WibMARK det. BaTNn.). Seor-
Trendelag: Klebu, Nidelv (R. B.).

Taeniopteryx Risi MORT.

Opland: Hauvgszter, Valdres (H.K.), Fokkstna (H. S.).
Hordaland: Bergen (Kn.). Sogn og Fjordane: Lerdal
(M.O.). Ser-Trondelag: Strinda (R.B.). Finnmark: Ser-
varanger (SOMMERFELDT).
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Nephelopteryx nebulosa LIN.

Akershus: Serkedalen (S.8.). Vest-Agder: Tveit (8. S.).
Buskerud: Kongsberg (MONSTER). Hordaland: Voss, Reppen,
Hardangerskjervet (Kx.). Sgr-Trendelag: Kongsvoll (H.S)),
Opdal (R. B.). Troms: Tromsdal (S. R.).

Leuctra digitata KEmp.

Akershus: Teyen (H.S.). Troms: Malangen and @vre-
bygd (S.R.).

Leuctra hippopus KEmP.

Opland: Lillehammer and Dovre (W.M.S.). Rogaland:
Skjold (KN.). Hordaland: Fana, Bergen, Askgy (Kn.). Sgr-
Trondelag: Orkland and Strinda (R.B.). Nordland: Salt-
dalen (S.R.). Finnmark: Lakselv (S. R.).

Leuctra Klapaleki KNv.

Seor-Trondelag: Tanem, Klxzbu (R.B.), Hemnekjolen,
Orkland (R.B.). Nordland: Bods (S.R. det. BaTNn.).

Leuctra nigra OL1v.

Sor-Trendelag: Jonsvann (R.B.). Finnmark: Jotka-
javre (8. R. det. BaTN., L. acuminata BGTN.).

Protonemura Meyeri PicT.
Opland: Haugseter,Valdres (H. K.). Hordaland: Bergen,

Ulrikken (M. O.). Sogn og Fjordane: Lerdal, Odegird (M.O.).
Finnmark: Jotkajavre (S.R.).

Amphinemura standfussi Ris.

Opland: Dovre (H.S.). Troms: Tromseg (S.R.). Finn-
mark: Kistrand, Jotkajavre (S. R.).

Amphinemura cinerea OLIV.

Hedmark: Glomma, Kuras (H. K.). Opland: Lillehammer
-(J.K.). Sognog Fjordane: Lerdal (M.0.). Sor-Trondelag:
Orkland, Strinda, Kotsgy, Malvik (R.B.). Nordland: Melbu
(8. R). Finnmark: Porsanger, Karasjok (S. R.).

- Amphinemura borealis MoRT.
Rogaland: Ogne (W. M. S.). Hedmark: Storelvdal, Tynset

(H. S.). Opland: Oyer (W.M.S.), Lillechammer (J. K.). Segr-
Trondelag: Orkland, Hglonda (R. B.).
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Nemura variegata OvLIv.

Ostfold: Idd, Mjer (S.S.). Akershus: Frogner (L. E.)
Oslo (H. 8.), Ullensaker (W. M. S.). Opland: Haugsater,Valdres
(H. K.), Dovre, Hjerkinn (H. 8.), N. Sjodalsvann (S. S.). Buske-
rud: Hemsedal (H.S.), Reyken (A.E.), Palsbufjord (S.S.).
Aust-Agder: Tromey (S.S.). Hordaland: Herdla, Hagavik,
Bergen (Kn.). Sogn og Fjordane: Lardal, Kvamma, Eggum,
Maristova (KN.). Ser-Trendelag: Strinda (R.B.). Nordland:
Melbu, Saltdalen (J. S, S.). Troms: Tromss, Tromsdal
(J. S. 8.), Milselv, Bjerkeng (S.R.). Finnmark: Kistrand,
Jotkajavre (S.R.), Alta, Fistningsstuen (S. R.), Karasjok, Kirke-
nes, Nord-Semlja (J. S. S.).

Nemura avicularis MogrT.

Opland: Haugsater, Valdres (H.K.). Troms: Bjerkeng
(S. R.). Finnmark: Jotkajavre (S. R.).

Nemura cambrica STEPH.
Finnmark: Jotkajavre, Nedrevann (S. R. det. BaTn.)

Nemura marginata PicT.
Ser-Trendélag: Strinda, Jonsvann (R. B.).

" Nemura arctica Ess. PET.
Finnmark: Karasjok (J. S.S. det. E. P.).

Nemurella Picteti KvLAP.

Akershus: Skeyen (H. S.). Hedmark: Tynset, Rendalen
(H.S.). Opland: Kampesater (H.K.). Hordaland: Bergen (KN.).
Sognog Fjordane: Lerdal, Odegard (Kn.). Ser-Trendelag:
Opdal, Kongsvoll (H. 8.), Strinda (R. B.). Nordland: Kabelvag,
Melbu, Vefsn, Hadsel, Ladingen (S. R.). Troms: Tromse, Troms-
dal (S. R). Finnmark: Karasjok (J. S. 8., Alta, Bojo-
biske (S. R.).
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Die norwegischen Arten
der Gattung Acrotrichis Motsch.
(Col. Ptiliidae).

Von Andreas Strand, Oslo.
(Mit 1 Abbildung.)

Von dieser sehr schwierigen Gattung sind auf Grund von
duBeren Merkmalen mehrere Arten beschrieben worden, die es
nicht gelungen ist spiter zu identifizieren, weil die charakte-
ristischen Ziige so schwierig genau anzugeben und so wenig
von denen nahestebender Arten verschieden sind, daB es un-
moglich ist zu wissen ob es sich f{iberhaupt um verschiedene
Arten oder nur um individuelle Variationen, unreines Material
oder Gesichtstduschung handelt.

Es hat sich daher, wie z. B. in Reitters » Fauna Germanica«
eine Neigung dazu erwiesen, die Zahl der Arten stark einzu-
schrinken, so stark daB einige von ihnen schwierig zu charak-
terisieren und abzugrenzen werden, weil es sich in der Tat um
Kollektivarten handelt.

Die Gattung ist indessen neulich auf Grund von Genitalien-
untersuchungen behandelt worden, und zwar von Dr. Rosskothen
in seinen Arbeiten » Zur Kenntnis der deutschen Acrotrichis-Arten«
(Ent. Blitter,30. Jhg., H. 3,1934, S.113—116) und »Bestimmungs-
tabelle der deutschen Acrotrichis-Arten« (Ent. Blitter,31.Jhg. H. 4,
1935, S. 1856—172) und im AnschluB an Rosskothen von Dr.Ren-
konen in »Uber die finnischen Arten der Gattung Acrotrichis
Motsch. (Col. Ptiliidae)« (Suomen Hytnteistieteellinen Aikakaus-
kirja, Jhg. 5, No.3, 1939, 8. 177-—207). Es ist dadurch gelungen
mehr Klarheit iiber die Arten zu gewinnen, indem besonders das
weibliche Organ sich als fiir die einzelnen Arten meist charak-
teristisch erwiesen hat. A

Auf Grund von diesen Arbeiten, die u.a. Bestimmungs-
tabellen und Abbildungen der Genitalien enthalten, und an die
Interessierte verwiesen werden, wie auch von Vergleichsmaterial
das mir Rosskothen teils bestimmt und teils iiberlassen hat, habe
ich das norwegische Material des Zoologischen Museums in Oslo,
wie auch mein eigenes revidiert. Die Arten die diese Materialen
enthalten, und die Lokalitdten fiir jede Art, sind unten angegeben.

In seiner Arbeit von 1935 hat Rosskothen fratercula Matth.
als gute Art anerkannt. Nach ihm unterscheidet sie sich von
fascicularis Hbst. durch weitlaufiger genetzten und gek&rnten
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und dadurch mehr glinzenden Halsschild, dessen Seiten stark
winkelig erweitert sind, und weiter durch hellcre Fiihler. Ross-
kothen nahm die Art in Sumpfmoos, und erwihnt daB sie in
Deutschland sehr weit verbreitet ist.

Nach Renkonen kommt die Art auch in Finland vor, und
zwar hauptsichlich in den siidwestlichen Teilen und ausnahmslos
an Ufern. :

Meine Versuche fratercula aus dem vorliegenden norwe-
gischen Material auszuscheiden sind auf groBe Schwierigkeiten
gestoBen. Es kommen gewiB Stiicke vor, besonders aus den
Kiistengegenden Si{id-Norwegens, die mit fratercula gut uber-
einstimmen. Auch habe ich, ebenfalls aus Siid-Norwegen, typische
fascicularis gefunden. Es kommen indessen Exemplare vor, und
meist aus Nord-Norwegen, die weder zu fascicularis noch zu
fratercula mit Sicherkeit gefiihrt werden konnen, und wohl als
Zwischenformen anzusehen sind.

- Die weiblichen Genitalien der meisten Acrotrichis-Arten
sind, wie schon erwahnt, recht charakteristisch. An vielen Ex-
emplaren des fascicularis-fratercula-Materials h