METHODS

In 1974 freshwater organisms were studied at
numerous sampling sites. The sampling sites
were chosen to give the greatest variety of
habitats. Most water bodies were visited
once, but two sampling sites were visited four
times, a pool near the field station Nautalda
and a pond in the Carex lyngbyei swamp.
Two ponds, grown with Carex spp. were visi-
ted twice and a spring-fed stream near the
field station 3 times.

Trichoptera larvae were collected with a
FBA standard pondnet, mesh 0.25 mm and
immediately preserved in 70% isopropanol.

Larval head capsules were measured with
an precision of &+ 0.03 mm under a binocular
microscope to determine the instar.

Insect collections were made in the area
from 5 May to 26 August 1972, from 5 May
to 17 August 1973 and from S June to 15
August 1974. Adults were collected by a
sweep net in various parts of Thjérsarver. At
the field station Nautalda, in the northwes-
tern part of the area, two types of traps were
continuously operated, a window trap (1972,
1973 and 1974) and a tent trap.(1974), which
collected flying insects (Gislason 1977a). In
1972, pit fall traps (Barber 1931) were opera-
ted in different parts of the area. Female cad-
disflies were dissected to study their ovarian
development according to the methods of
Novak and Sehnal (1963).

Fig. 2. A potograph taken
in Thjorsarver, showing a
sedge pond and the gla-
cier Hofsjokull about 5
km away. The mountain
Arnarfell (1143 m a.s.l.)
stands higher than the
glacier. (Photo by Erling
Olafsson).

RESULTS
Classification of habitats

The classification of Halbach and Flechtner
(1976) of the water bodies in Thjorsarver is
followed here, but slightly simplified. Habi-
tats containing caddis larvae were the follow-
ing:

Spring-fed streams had stable temperature,
discharge and chemical composition through-
out the year (Gislason 1977a, 1981). In
Thjorsarver, the temperatures were about
5°C near the sources of the streams, but
downstream the temperatures varied some-
what depending on air temperatures (Fig. 3).

Direct run-off streams were without any
clear sources, receiving their water from
rainwater, melting snow etc. Their tempera-
tures, discharge and chemical composition
varied.

Lentic waters were classified according to
their sizes and vegetation. Lakes were larger
than 3500 m?, ponds 10—3500 m?, and pools
less than 10 m2. Usually the water depth was
20 to 50 cm, and never exceeded 1 m.

Lakes usually had a bottom of mud and
sand, with or without macrophytes. Wind
could form waves, which disturbed the bot-
tom sediment.

Moraine ponds were found immediately in
front of the glaciers. Their bottoms consisted
of sand and stones with little or no vegeta-
tion.
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Fig. 3. Meteorological
data from Thjorsarver in
1974. A) hours of suns-
hine, B) dayly precipi-
taion, C) maximum and
minimum air temperatu-
res (broken lines) and wa-
ter temperatures of a pool
(solid lines), and D) ma-
ximum and minimum wa-
ter temperatures near the
source of a spring-fed
stream.

JUNE !

Vegetation poor ponds had less than 30%
cover of sedges of mosses. Their bottoms con-
sisted of mud.

Moss ponds had the mosses Drepanocladus
tundrae and Calliergon giganteum, covering
more than 30% of the bottom area.

Sedge ponds had emergent stands of Carex
rostrata and to lesser extent C. lyngbyei.
These water bodies were usually also vegeta-
ted with the mosses D. tundrae and C. gigan-
teum.
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One pond was found with rather dense ve-
getation of Callitriche hermaphrodita, Pota-
mogeton filiformis and Nitella sp.

Pools received their water from the sur-
rounding marshes. They had either sedges or
mosses, or were without any vegetation.
Some dried up in warm weather in summers.

Swamps and marshes were overgrown wet-
lands, water depth variable, but usually
about 0 to 20 cm. They had a dense cover of
Carex lyngbyei(or C. nigra), C. rariflora and



Calamagrostis neglecta. They are classified
with sedge ponds.

All lentic waters in Thjorsarver were great-
ly influenced by air temperatures due to their
shallowness. Water and air temperatures
were closely associated with hours of sun-
shine, and the water temperatures exceeded
the air temperatures in sunny weather (Fig.
3).
The chemical and physical characteristics
of these waters have been described (Halbach
and Flechtner 1976).

Larval habitats

Trichoptera larvae were found at 131 out of

196 sampling sites. Six species of adults were

found in the area in 1972—74 (Table 1), but

(2)nly four of these were found as larvae (Table
).

Apatania zonella (Zett.) was found in 4
types of waters: spring-fed streams, run-off
streams, lakes, and moraine ponds. It was the
most frequent of Trichoptera species in run-
ning waters and the only species found in
moraine ponds.

Limnephilus affinis Curt. larvae were in-
frequent in Thjorsarver. This species was
found in one spring-fed stream and two
ponds, one vegetation poor and the other
grown with Callitriche hermaphrodita, Po-
tamogeton filiformis and Nitella sp.

Table 1. Number of Trichoptera adults caught by

L. griseus (L.) had the broadest habitat
distribution in Thjorsarver. It was found in
all types of water bodies except swamps and
moraine ponds. It was most frequent in moss
ponds, where the main form of food for the
larvae was Salix glauca leaves brought in by
surface run-off water. L. griseus was also
common in pools and was the only species
found in those that dried up in summers.

L. picturatus McL. was the most abundant
Trichoptera larvae in Thjorsarver and was
found in nine types of lentic waters. It was
found in all sedge ponds searched and was the
only species found in the swamps. It was also
found in the vegetation poor ponds and
pools, which had less than 30% cover of vege-
tation.

Two other species, L. fenestratus (Zett.)
and L. sparsus Curt., were found as adults in
Thjorsarver, but search to find the larvae fai-
led. Elsewhere in Iceland, L. sparsus occu-
piesstreams and L. fenestratus was found ina
pond (Gislason 1981). In Thjorsarver, adult
L. fenestratus were found among Eriopho-
rumspp. and it was possible to let the females
lay eggs, when they were kept in captivity
with Eriophorum spp. standing in water (Gis-
lason 1979).

Most often, only a single species of Tri-
choptera larva was found at each sampling
site, wheras 2 species were occasionally
found together (Table 2).

various methods in Thjorsarver 1972—1974.

Species Year Research period Caught in a Caught in a Caught in Caught Caught by Caught TOTAL
1972:20.6.-26.8.window trap tent trap pit-fall traps flying sweeping inside
1973:5.5.-17.8. vegetation the
1974:5.6.-15.8. or on the field

earth station
Flight-period
d 9 d ¢ d Q d ¢ ¢ 9 d ¢ é
A.zonella 1972 26.6-12,8 2 7 4 3 16
1973 19.5-21.7 29 1 23 10 1 62
1974 6.6-3.8 4 35 1 3 43
L.affinis 1972 5.7-2.8 1 9 1 2
1973 4.7-30.7 20 2 5 25
1974 19.6-5.8 8 2 1 13 1 3 27
L.fenestratus
1973 24.7-3.8 5 1 1 6
1974 17.7-14.8 2 26 7 4 2 1 2 33 11
L.grikeus 1972 14.6-26.8 1 8 ? 7 2 1 1 15 12
1973 19.5-17.8 30 26 4 1 10 16 44 43
1974 16.6-15.8 11 2 1 62 19 12 11 5 4 90 37
L.picturatus
1972 31.7-21.8 15 13 4 19 13
1973 24.7-8.8 7 2 49 29 1 57 31
1974 12.7-15.8 4 2 6 2 77 31 146 167 3 23 205
16.7 1

L.sparsus 1973
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Table 2. Habitats of Trichoptera larvae in Thjorsarver. Occurrence of larvae in different habitats
expressed in percentage of collecting sites with each species and percentage of collecting sites with O, 1
and 2 species. Sites occupied with 2 species are indicated with an abbreviation of the species and the

number of sites, e.g. AzLgll1 is A. zonella and L. grieus cohabiting at 11 sites.

Habitat Spring-fed Run-off Lakes Moraine Moss Sedge Callitriche- Vegetation Pools

streams streams ponds ponds ponds Potamogeton-~ poor ponds

Nitella pond

Species ] % % % % % % % %
A. zonella 84 12 6 43
L. affinis 2 100 3 ‘
L. griseus 29 3 19 56 43 100 47 54
L. picturat. 25 44 96 50 36
Sites with
0 species 10 85 56 57 28 4 0 31 9
Sites with
1 species 65 15 38 43 44 53 0 38 82
Sites with
2 species 25 6 28 43 100 31 9
Species AzLal LgLpl LgLp5 LgLpl2 LaLgl LaLgl LgLpl
cohabiting AzLgll LgLp9
Mean no. of
spp/site 1.1 0.2 0.5 0.4 1.0 1.4 2.0 1.0 1.0
No. sampling
sites 49 33 16 7 18 28 1 32 11

Life histories

Species occurring in spring-fed streams, A.
zonella and L. griseus, had the earliest flight
periods (Fig. 4). The larvae apparently over-
wintered as 3rd to 5th instar larvae, pupated
in early spring, and started to emerge as soon
as the ice cover of the streams thawed. How-
ever, the emergence extended into the sum-
mer, with mature females found in July and
August.

L. griseus in standing waters had a diffe-
rent life cycle from those living in streams
(Fig. 4). Pupae were not found until late June
and were still present by the end of July. 3rd
to 5th instar larvae were found in the 3rd
week of June and Sth instar larvae in late
July. Empty pupal cases were found from
mid-June onwards. Small larvae (1st to 3rd
instars) were found in the 2nd week of Au-
gust. Larval growth was therefore different
depending on their habitats; spring-fed
streams with constant temperatures vs. stan-
ding waters with fluctuating temperatures in
summers and frozen solid during the winter.

L. affinis had a flight period from mid-
June to early July (Fig. 4), with ovarian de-
velopment taking a short time. In June, only
empty pupal cases were found and 2nd to 4th
instar larvae were found in the 2nd week of
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August. The life cycle seems to be similar to
that of L. griseus in standing waters.

Larvae of L. picturatusin a pond in a Carex
Iyngbyei swamp (Fig. 4) grew from predom-
inantly 4th instar larvae and some 5th instar
larvaein early June to pupae in mid-July. All
pupae had emerged before early August, and
thereafter only empty pupal cases were
found. Emergence began in early July, ovipo-
sition taking place at the end of July and
extending at least to the second week of Au-
gust (Fig. 4).

DISCUSSION

Although the caddis larvae of Thjorsarver
have a wide range of habitats, there are some
trends in habitat selection (Table 2). 4. zo-
nella larvae were found in water bodies that
had some water movements and sand, gravel
and stones on the bottom. L. picturatus was
found only in standing waters with some sed-
ges or mosses growing at the banks. L. griseus
on the other hand was found both in lentic
and lotic waters, and so was L. affinis. Habi-
tat distribution in Thjorsarver is similar to
that found in other parts of Iceland (Gislason
1981), and the species composition in Thjor-
sarver is similar to other highland areas that
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have been studied (Gislason 1977b). L. gri-
seus and L. picturatus shared the same habi-
tats most often, and A. zonella and L. pictura-
tus were never found together (Table 2). L.
griseus and L. picturatus feed on detritus,
decaying leaves of higher plants, but 4. zo-
nella scrapes diatoms from stones and has

specially adapted mandibles for that type of
feeding (Gislason and Sigfusson 1987). The
diversity of Trichoptera larvae at each sam-
pling site is quite low (Table 2), lower than in
the lowlands of Iceland (Gislason 1981).
The presence in streams of empty pupal
cases of A. zonella and L. griseus before
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adults were collected suggests that the flight
periods of these species might have started
earlierin 1972 and 1974 than shown in Table
1. They are the earliest species to appear as
adults and 4. zonella is most common in the
early summer, whereas L. griseus is common
throughout the summer. Adults of other spe-
cies — those found in standing water as lar-
vae — appear in mid summer. These standing
water bodies are much affected by air tempe-
ratures and freeze solid during winter. Ho-
wever, the spring-fed streams never freeze
solid and they do not freeze over near their
sources, the ice disappearing in early spring
from the lower reaches.

Temperature seems to affect the life cycles
of the Trichoptera. Larvae occupying spring-
fed streams, which are never frozen solid in
winter and are colder than ambient air during
the day in summer, have a longer larval
growth and an extended flight period. Larvae
in lentic waters which freeze solid in winter
and become warmer than ambient air on
sunny summer days, grow during the summer
only and have short flight periods in mid
summers.

The flight periods of the Trichoptera in the
Thjorsarver area are shorter than in the low-
lands of Iceland (Gislason 1978a). This is
probably associated with lower temperatures
and shorter growth season in the highland
than in the lowlands.
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Key to the Fennoscandian larvae of Arctopsychidae
and Hydropsychidae (Trichoptera)

TERJE BONGARD

Bongard, T. 1990. Key to the Fennoscandian larvae of Arctopsychidae and Hydropsy-
chidae (Trichoptera). Fauna nory. Ser. B, 37: 91—100.

A key to the Fennoscandian larvae of the Trichopteran families Arctopsychidae and
Hydropsychidae is provided. The following species are included: Arctopsyche ladogen-
sis (Kolenati 1859), Cheumatopsyche lepida (Pictet 1834), Ceratopsyche nevae (Kole-
nati 1858), C. silfvenii (Ulmer 1906), Hydropsyche angustipennis (Curtis 1834), H.
bulgaromanorum Malicky 1977, H. contubernalis McLachlan 1865, H. pellucidula

(Curtis 1834), H. saxonica McLachlan 1884, H. siltalai D6hler 1963.

Terje Bongard, Vitenskapsmuséet, Erling Skakkesgt. 47, N-7004 Trondheim, Norway,

INTRODUCTION

The larvae of the Trichopteran families Arc-
topsychidae and Hydropsychidae live almost
exclusively in running water and are impor-
tant members of the bottom fauna. They are
net spinners, predators and/or filter feeders
on drifting organic particles (Petersen 1981).
Because of their different habitat preferences
and pollution tolerance they are useful as
biological indicators (Schuhmacher et al
1970, Scherf 1983). The catching nets of each
species normally have a very distinct pattern
and irregularities in net construction can re-
veal undesirable discharges to streams (Besch
et al 1977, 1979, Petersen et al. 1983). In
order to make use of this or other information
on the Arctopsychidae and Hydropsychidae,
it is necessary to have a key to the species
present in Fennoscandia.

The Fennoscandian trichopteran fauna
consist of western, eastern and northern Eu-
ropean species. This renders the continental
European keys to trichopteran larvae in most
cases incomplete for the Norwegian, Swedish
and Finnish fauna. This is also true for Hy-
dropsychidae (Lepneva 1964, Sedlak 1971,
Szczesny 1974, Wiberg-Larsen 1980, Ed-
dington & Hildrew 1981, Petersen 1981).

MATERIAL AND METHODS

The key is put together using several publis-
hed works on the taxonomy of the families
(Lepneva 1964, Sedlak 1971, Sczesny 1974,
Wiberg-Larsen 1980, Edington & Hildrew

Fauna norv. Ser. B 37: 91—100. Oslo 1990.

1981, Petersen 1981). The quoted works
show that the taxonomic characters used in
this key are consistent for populations from
different parts of Europe. The characters do
not seem to differ in populations as far from
each other as England and Finland.

Larvae examined in this study from diffe-
rent sources were photographed under a
Wild M 400 photomicroscope with an opti-
cal fiber lamp.

The families Arctopsychidae and Hydrop-
sychidae are easily distinguished because of
the sclerotisation of all thoracic segments
combined with ventrally situated gills on the
abdomen. Among campodeoid larvae Rhy-
acophilidae also possess gills on abdomen,
but these are situated laterally. In addition,
only the pronotum is sclerotized in this fa-
mily.

The Arctopsychidae have only one species
in Fennoscandia, while the Hydropsychidae
have three genera and nine species (Andersen
& Wiberg-Larsen 1987). The key refers to
larvae in the 4th or 5th instar and they are
sampled at the following localities (number
of specimens examined in brackets):

Arctopsyche ladogensis (Kolenati 1859):
Gaula river, Central Norway, 19.10.1988
(>20): Figs 1,2.

Cheumatopsyche lepida (Pictet 1834): Dra-
wings published in: Edington & Hildrew
1981 (Fig. 3), Wiberg-Larsen 1980 (Fig.
4) and Lepneva 1964 (Fig. 5).

Ceratopsyche nevae (Kolenati 1858): Gaula
river, Central Norway, 2.10.1987 (>20):
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