Fig. 1. Puparium after emergence of the adult fly.
Length appr. 4 mm, breath appr. 2,5 mm. Colour
medium, somewhat reddish brown. The surface is
glistening and at higher magnification finely sculptu-
red. One hook broken off. Smith (1950) shows a fi-
gure of Clusia flava with two similar hooks as the
one figured. Hooks are also mentioned in the descrip-
tion of the puparium of Clusiodes albimana. The pu-
parium in this species should be yellowish.

The puparium was found in rotten Populus tre-
mula. The reared adult has a slightly dusky face and
would, according to the key in Stubbs (1982), be a
doubtful C. fascialis (Collins, 1912). It was collected
in VAY, Kristiansand: Stangenes by S. Svendsen and
hatched 25 May 1982.

Most specimens are collected in June at Ha-
oya. We do not know if the two individuals
were hatched indoors. The puparium of the spe-
cimen from Stangenes is figured in Fig. 1.

6. Clusiodes (Clusiodes) verticalis (Collin, 1912)
No specimens were found on Haeya or Osteya.

3

New record:

AAY, Grimstad: Landvik, Skiftenes, EIS 6, on
ferns, 29. Jun. 1971: 230 G; HOI, Etne: Aust-
rheim, EIS 23, 26.—30. Jun. 1985, Malaise
trap: 1 G. Hitherto only reported from Western
Norway (Greve, 1983). C. verticalis is recorded
from Sweden (Andersson, 1971).

7. Hendelia beckeri Czerny, 1903.
No specimens were found on Haeya or Ostoya.

New records:

HOY, Samnanger: Adland, EIS 40, 16. Jun.—2.
Jul. 1982, Malaise trap: | Q; HOI, Kvam:
Bjerke, EIS 40, 28. May —16. Jun. 1982, Mala-
ise trap: 3 Q @. Hitherto recorded only once
from Norway from HOY (Greve, 1983).

DISCUSSION

Up to approximately 1980 less than ten speci-
mens of Clusiidae were known from Norwegian
insects collections. Our survey numbers are ba-
sed on 143 specimens out of which 131 has been
collected in Malaise traps. The increasing use of
such traps in later years has proved to be a very
efficient way to collect Clusiidae.

Haenni & Matthey (1984) in their survey of
works where Malaise traps have been used note
that Malaise traps are in fact very useful for cer-
tain insect groups and based on the results pre-
sented here Clusiidae can be added to their list.

Haoya and Osteya, where five traps were
used, yielded a total material of six species with
55 specimens. Note should be made to the fact
that from Haeya 33 specimens were obtained,
and two traps were operated. From Ostoya 22
specimens were obtained from three traps. Both
traps at Haeya were in old forest, undisturbed
by forestry, leaving rotten and dying trees as
breeding material for Clusiidae larvae. Trap A at
Osteya was the trap which were standing in the
most open locality (not surrounded by trees).
This trap collected two specimens only, the
number for B=7, C=13; 4 Haeya A =19,
B=14.

The Clusiodes apicalis at Kongsvoll was fo-
und in a sub-alpine birch forest and therefore
Betula verrucosa is very likely the host for the
larvae, see Stubbs (1982). However, Salix spp.
should not be overlooked as a host either. C. ru-
ficollis is represented by one specimen bred from
Quercus robur. There is also a female C. ruficol-
lis — C. fascialis bred from rotten Populus tre-
mula. Clusiidae are mostly encountered singly
or few specimens together. One Malaise trap,
however, yielded 29 specimens of Clusiodes ge-
omyzina, the highest number by far encountered
in one period. The numbers of the different spe-
cies is fairly small, but might give good indica-
tions as to flying periods for the different spe-
cies.

A Check list of Norwegian Clusiidae.

1. Clusia flava (Meigen, 1834)

2. Paraclusia tigrina (Fallén, 1820)

3. Clusiodes (Clusiodes) albimana (Meigen,
1830)

4. Clusiodes (Clusiodes) caledonica (Collin, 1912)
5. Clusiodes (Clusaria) apicalis (Zetterstedt,
1841)

6. Clusiodes (Clusaria) geomyzina (Fallén, 1823)
7. Clusiodes (Clusaria) ruficollis (Meigen, 1830)
8. Clusiodes (Clusiodes) verticalis (Collin, 1912)
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9. Hendelia beckeri (Czerny, 1903).

Species likely to be encountered in the future
might be Clusiodes (Clusaria) freyi Tuomikoski,
1933 and C. (Clusaria) pictipes (Zetterstedt,
1855).
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Studies on Capnia vidua Klapalek (Capniidae,
Plecoptera) populations in Iceland

ALBERT LILLEHAMMER, MAGNUS JOHANNSSON AND GISLI MAR GISLASON

Lillehammer, A., Johannsson, M. & Gislason, G.M. 1986. Studies on Capnia vidua Klapalek
(Capniidae, Plecoptera) populations in Iceland. Fauna norv. Ser. B, 33,93—97.

In the absence of other stonefly species in Iceland, Capnia vidua has occupied a vide variety
of habitats, which elsewhere are occupied by a number of species. In Iceland C. vidua had
an unsyncronized nymphal growth and a prolonged emergence. Adults were present from

Mid-March to early August.

The close resemblance in taxonomical characters to the Great Britain population indicates
that the species is a postglacial immigrant from Great Britain.

Albert Lillehammer and Magnus Johannsson, Zoological Museum, Univ. of Oslo, Sarsgt. 1,

N-0562 Oslo 5, Norway.

Grisli Mar Gislason, Institute of Biology, Univ. of Iceland, Grensasvegur 12, I1S-108 Reykja-

vik, Iceland.

INTRODUCTION

Capnia vidua Klapalek is the only stonefly re-
corded from Iceland. It was first described as
Capnia atra brachyptera by Tuxen (1938).
Hynes (1955a) examined nymphs from the Ri-
ver Laxa, the outlet of Lake Myvatn, and conc-
luded that they belonged to the species C. vidua.
He also examined the collection of Icelandic sto-
neflies from the Zoological Museum in Copen-
hagen and compared it with the geographical
races described by Aubert (1950), and named
the Icelandic specimens C. v. brachyptera
Tuxen. .

Later, C. vidua was recorded from Scandina-
via by Meinander (1965) and by Lillehammer
(1972), who also examined the subspecies bra-
chyptera and angalica and concluded that the
variation in the characters of the Fennoscandian
material was so large that it overlapped many of
the subspecies described by Aubert (1950).

HABITAT DESCRIPTIONS

Iceland (63°24°—66°32’N and
13°29'—24°32'W) is just south of the arctic
circle and has an oceanic climate. Most of Ice-
land is a plateau with a narrow zone of lowlands
(average 1 —2 km) along the coast with the ex-
ception of the South and South-West (where
lowland extends 20— 50 km from the coast) and
valleys in the North and East. These lowland
areas have higher temperatures than the high-

Fauna norv. Ser. B, 33:93—97. Oslo 1986.

lands, and in the warmest month, July, the
mean monthly temperature exceeds 10°C, and
in the South and the South-West it exceeds 11°C
(Erythorsson and Sigtryggsson 1971).

C. vidua nymphs were found in several types
of habitats; e.g. run-off rivers and streams,
springfed rivers and streams, lake-outlets, a
small ditch and lakes. These habitats show great
differences in reference to water temperature
and chemical composition.

Run-off rivers dominate the basaltic rock for-
mation in West and East Iceland due to low per-
meability of the base rock. In general their dis-
charge is greatest in spring and in autumn with
a marked minimum in summer and winter.
Their flows are very variable and they can flood
in early winter and spring. The water tempera-
ture is greatly affected by the air temperature.
Anchor ice forms on their beds soon after the air
temperature falls below freezing, greatly redu-
cing the flow. Drifting snow can also affect the
flow. The pH of run-off rivers is usually bet-
ween 6 and 7 and specific conductance
40—60uS/cm at 25°C.

Spring-fed rivers are found in the palagonite
(moberg) region, which stretches from the So-
uth-West to the North-East across the country.
The palagonite is very permeable, and precipita-
tion which seeps into it may emerge in springs
far away from the place where it fell. These ri-
vers are very stable, the discharge is even and
the temperature normally 3—5°C all the year
round near the source. A few of the rivers are
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partly fed by hot water, which brings their tem-
perature up, and they are not colder than
7—8°C in winter and are about 20°C in sum-
mer. Spring-fed streams never freeze near the
source. Their pH is between 7.5—9 and specific
conductance 80— 100uS/cm at 25°C. Lake out-
lets are similar to spring-fed streams, but have
greater fluctuations in temperature and are ri-
cher of particulate organic matter. The beds of
streams and rivers varies from sand and gravel
to firmly embedded stony substratum, someti-
mes covered with moss.

Lakes are of various depths, most of them are
shallow (< 5 m), but some are over 100 m deep.
The shores are usually stony, but vegetated sho-
res are present at some places. The chemical
composition of the lake water depends on the
origin of the water, pH is usually above 7, and
often up to pH 9.

The vegetation at the localities where C. vidua
occurred was sparce, but grass, sedges and occa-
tionally Salix bushes predominated. In some
places, especially around the run-off rivers, the
banks were without any vegetation.

MATERIAL AND METHODS

The material was collected by several persons in
39 localities (Table 1). Adults were collected by
sweep-netting in the vegetation and collected
under stones at banks of streams. 21 adults were
available for measurements. 198 nymphs were
collected from benthos by different methods.
The body length of the majority of nymphs was
measured under a binocular microscope with an
eye piece graticule to the nearest 0.1 mm. Howe-
ver, about 60 nymphs were wo twisted and in
such bad condition, that only the head width co-
uld be measured. Therefore the body length and
head width of 6 nymphs from Daelisa (coll. 20.
May 1982) and |5 nymphs from Geithellnar,
Alftafjordur, were measured in order to find the
relationship between the body length and the
head width (Fig. 1). The correlation was found
to be highly significant. Head width was then
used to find the length of the nymphs in cases
were they were badly conserved or in bad con-
dition. These head capsules measured were wit-
hin the variation width of the material used in
the regression analyses.

RESULTS AND DISCUSSION

Morphology

The measurements of 93 G and 12Q ¢ sho-
wed that the adult females had a body length be-

9%

tween 4.5 and 8.6 mm and adult males between
4.8 and 7.4 mm. The front wings of females
were between 2.4 and 4.2 mm, and male front
wings were between 0.6 and 1.0 mm. The smal-
lest female had the shortest wings.

The body length of adult females and males of
C. vidua from Iceland is similar to the Norwe-
gian specimens (Lillehammer 1972), but the
wings are significantly shorter (Norway:-female
wings 4.17—6.00 mm, male wings 0.96—1.04).
However, none of the Icelandic females had mi-
cropterous wings as found in specimens from
Great Britain (Aubert 1950). The form of the
subgenital plate was similar to that of specimens
from Great Britain and continental Europe (Au-
bert 1950) and variations were small. This is in
contrast to the large variations seen in Norwe-
gian material (Lillehammer 1972, 1974), which
also included the Iceland/Great Britain types.
The incurvation of the seventh terga of males is
deeper in the specimens from Iceland and Great
Britain than in the Fennoscandian material (Lil-
lehammer 1972).

The male epiproct is of the same type as pre-
viously described by Lillehammer (1972) for the
different subspecies of C. vidua.

Nymphs of C. vidua are similar to those oc-
curring in Great Britain and described by Hynes
(1955b). They can be separated from the two
common northern European Capnia species, C.
atra Morton and C. pygmaea Zetterstedt on the
short bristles on the cercies, which also is a cha-
racter of C. bifrons (Newman). However, the
bristles on all three femura of C. vidua are shor-
ter than on C. bifrons as shown by Hynes
(1977).

The morphological characters of the nymphs
were also much like the British nymphs descri-
bed by Hynes (1955b).

Biology

Nymphs have been recorded in all months ex-
cept November to January (Table 1, Tuxen
1938), when sampling was less intensive. In
July, 2 nymphs have been recorded, one 0.9 mm
long and the other 5.9 mm. In August, nymphs
were 1.0—1.6 mm long (Table |, Tuxen 1938).
Mature nymphs were found in March, females
measured 5.3—8.8 mm and males 5.5—7.7
mm. In May mature female nymphs had a body
length of 5.0—7.7 mm while male nymphs
were 4.0—5.7 mm. They occurred together
with immature nymphs of both sexes with a
body length between 3.3 and 4.8 mm (Tablie 1).

The large differences in development seen in
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