DISCUSSION

The life cycle of Trichoptera generally takes one
year, but two or three year life cycles have been
recorded, and some species might even be bivol-
tine (Nielsen 1948, Decamps 1967, Hickin 1967,
Elliott 1968, Ulfstrand 1968, Gower 1973). In
temperate latitudes various life cycle strategies
have been recorded (Hynes 1970). Most species
overwinter as larvae, but some species can over-
winter as eggs (Solem 1981, Andersen & Tysse
1984), as prepupae (Nielsen 1950, Resh 1976) or
as irnagines (Berté & Pritchard 1983). During the
summer some species have resting stages as first
instar larvae within the egg-mass jelly (Hiley
1978), in the final instar, or as prepupae (Cum-
mins 1964, Denis 1979) or as imagines (Novak
& Sehnal 1963).

Crichton (1971) grouped limnephilids in three
categories according to their flight periods: 1)
Species with a extended flight period, probably
involving an imaginal diapause, from spring
through summer into autumn. 2) Species with a
shorter flight period, without a diapause, in
spring and summer, and sometimes extending
into autumn. 3) Species with a short flight
period, without a diapause, in autumn. Crichton
(1971) and Crichton & Fisher (1981) regarded H.
radiatus as a clearly autumnal species, i.e. be-
longing to category 3.

Species belonging to this category generally
‘emerge with their oviducts packed with eggs
(Novék & Sehnal 1963), in fact pupae of Halesus
spp. frequently contain well-developed ovaries
(Denis 1978, Hiley 1978). In southern Sweden
Svensson (1972) found that emerging females of
H. radiatus had maturing of fully developed
_eggs, and females that had oviposited were cap-
* tured throughout most of the flight period. The
egg-laying period was thus not long delayed af-
ter emergence, and probably coincided with
most of the flight period, except for the first few
days.

In addition to H. radiatus, Crichton (1971)
and Crichton & Fisher (1981) listed ten English
species belonging to category 3, of which Ana-
bolia nervosa (Curtis, 1834), Halesus digitatus
(Schrank, 1781) and Chaetopteryx villosa (Fabri-
cius, 1798) are lotic species also taken in Scandi-
navia. Several studies of the life cycles of these
species in Central and North Europe have ap-
peared: A. nervosa (Nielsen 1942, Hanna 1957,
Elliott 1971, Denis 1972); H. digitatus (Nielsen
1942, lllies 1952); C. villosa (Elliott 1971,
Andersen & Tysse 1984). All of these species
complete their life cycle in one year in Central

and North Europe, although C. villosa can
change to a semivoltine life cycle in the mounta-
ins of western Norway (Andersen & Tysse
1984).

According to Dittmar (1955) the life cycle of
H. radiatus takes one year in Germany. In Fit-
jahjellen H. radiatus was univoltine also, with a
very synchronous moulting pattern. First instar
larvae were found in November and December,
and there was no indication of a delayed hatch-
ing of eggs, as has been noted for the other lotic
species mentioned above (Nielsen 1942, Elliott
1971, Andersen & Tysse 1984). In spite of the
low water temperatures, the larvae of H. radia-
tus in Fitjahjellen grew rapidly during late au-
tumn and winter, and fourth instar was reached
in March. In England the larval development
seems to proceed more rapidly as Garside (1979)
recorded fourth instar larvae of H. radiatus as
early as in January. In most Trichoptera there is
a marked retardation of the larval growth du-
ring winter, and some species can stop growth
for several weeks (Elliott 1967, Iversen 1976).
However, Otto (1971) found that the growth
rate of Potamophylax cingulatus (Stephens,
1837) larvae in a South Swedish stream was
comparatively high during the autumn, and that
the growth was only slightly retarded during the
winter. Although classified as belonging to
group | by Crichton & Fisher (1981), P. cingula-
tus has a fairly late flight period in Scandinavia
(Tobias 1969, Svensson 1972, Andersen 1983,
Solem 1983).

In Fitjahjellen fifth instar larvae of H. radia-
tus were sampled from April to early August,
while prepupae appeared in late June and pupae
in early August. Garside (1979) recorded fifth
instar larvae from early summer until autumn in
England. According to Denis (1973, 1978, 1979)
the fifth instar larvae of H. radiatus enters a dia-
pause either at the end of the larval growth or at
the beginning of metamorphosis. The diapause
is induced by a summet photoperiod, and it of-
ten merely reduces the rate of the development.
In France, H. radiatus larvae enter diapause at
the end of May or in June, metamorphosing at
the end of August or in September.

H. radiatus has a late flight period throughout
its northern range, occurring progressively ear-
lier with increasing latitude (Tobias 1969, Goéth-
berg 1970, Ulfstrand 1970, Crichton 1971,
Svensson 1972, Koponen 1977, Andersen
1983). In southern England the flight period las-
ted from late August to mid November with the
median week of the flight period as the second
week of October, while the flight period in Scot-
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land lasted from late July to late October with
the median week as the first week of September
(Crichton 1971). In southern Sweden the flight
period lasted from late August to mid November
with the median day of the flight period on Oc-
tober 5 and 8 for males and females, respectively
(Svensson 1972). In Osteroy the flight period las-
ted from late August to late October, with the
median days of males and females in the last
days of September and first days of October, re-
spectively.

When systematically related species coexist in
the same river system they are often found to
differ ecologically (e.g. Grant & Mackay 1969).
Ecological separation between potentially con-
flicting species is often expressed in terms of
temporal or habitat differences. The larvae of
most lotic limnephilids are shredders which of-
ten are totally dependant of the annual leaf fall
(Otto 1981). The three abundant limnephilids in
the Fitjahjellen stream, H. radiatus, P. cingula-
tus and C. villosa, are all leaf eating shredders.
There was a clear habitat segregation between
the larvae. P. cingulatus inhabited the middle
part of the stream where the older larvae were
taken in the gravel beneath the larger stones.
The larvae of H. radiatus and C. villosa were ta-
ken along the edges of the stream or on the top
of the stones, sitting on bare rock or in between
the moss tufts. Although the flight periods
overlap, there was also a temporal sequence bet-
ween the species. In Osterey P. cingularus flies
from late July until late October, H. radiatus
from late August to early November, and C. vil-
losa from late September to mid December (An-
dersen 1983). Of the two species that coexist in
the same habitat, H. radiatus has a rapid larval
development during late autumn and winter
with first instar modal in November and second
instar modal in December. C. villosa, which is
the smaller species, has a much slower larval
growth during the winter with first instar modal
until March and secomd instar modal in April
(Andersen & Tysse 1984). The three abundant
species seem thus to be clearly separated ecologi-
cally, both by habitat segregation and by a tem-
poral sequence.
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Distribution and flight periods of Bibionidae (Dipt.) in the
Dovrefjell mountains near Kongsvoll, Central Norway

LITA GREVE, JOHN O. SOLEM AND ANDERS OLSEN

Greve, L., Solem, J.0. & Olsen, A. 1984. Distribution and flight periods of Bibionidae (Dipt.)
in the Dovrefjell Mountains near Kongsvoll, Central Norway. Fauna norv. Ser. B, 31, 88—91. 4

Malaise trap collections on eight sites between the elevations 900 m to 1350 m, in the Dov-

refjell mountains showed Bibio fulvipes Zetterstedt, B. rufipes Zetterstedt, B. pomonae (Fa-
bricius), B. clavipes Meigen, Dilophus femoratus Meigen, and two so far unidentified species

to be present. B. clavipes and D. femoratus are fairly common in the sub-alpine birch forest L4
and the lower part of the low alpine belt, and they fly in September —October. B. fulvipes

was captured with highest numbers just above the tree-line and flies in July. B. pomonae and

B. rufipes appeared with highest numbers in the sub-alpine birch forest and fly mainly in
August.

Lita Greve, University of Bergen, Museum of Zoology, Muséplass 3, N-5000 Bergen, Nor-
way.
John O. Solem and Anders Olsen, University of Trondheim, The Museum, Zoological De-

partment, Erling Skakkesgt. 47A, N-7000 Trondheim, Norway.

INTRODUCTION

As early as in 1838 J.W. Zetterstedt listed Bibio-
nidae among a total of 463 specimens of Diptera
from Norway. In the paper Norwegian Diptera,
Siebke (1877) included 13 species of Bibio (listed
as Hirtea) and two species of Dilophus, and
Schéyen (1884) made a note on mass swarming
of Bibio pomonae Fabr. However, since then
very few researchers have dealt with Norwe-
gian material of this family.

Adult specimens of Bibionidae are, however,
easily caught because of their awkwardness
(may be easily picked by hand when resting in
the vegetation), and also because they quite of-
ten are abundant when present.

STUDY AREA AND METHODS

The area of sampling was the surroundings of
the Kongsvoll Biological Station, and the samp-
ling sites were located within or close to the
Dovrefjell National Park. Data were collected
from eight sites using Malaise traps. Collections
were done on both the eastern side, the Knutshe
mountains, and on the western side of the val-
ley. The localities are located at streams and four
lie on the western slope of the mountain S.
Knutshe, two at the elevation of Kongsvoll Bio-
logical Station and the two remaining in the mo-
untains west of Kongsvoll. Sampling was car-
ried out on three sites in the sub-alpine birch
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forest belt and five sites in the alpine belt. All

sites are in EIS 79 and the UTM references are:

1. Blesbekken, 1350 m asl., low alpine belt,
32VNQ 342084,

2. Blesbekken, 1200 m a.s.l.,, low alpine belt,
32VNQ 332078,

3. Raubekken, 1200 m as.l., low alpine belt,
32VNQ 330080,

4. Kallvella, 1220 m a.s.l., low alpine belt, 32VNQ
266117.

5. Stroplsjoen, 1289 m as.l, low alpine belt,
32VNQ 222115.

6. Blesbekken, 1000 m as.l., sub-alpine belt,
32VNQ 320073,

7. Raubekken, 900 m a.s.l., sub-alpine belt,
32VNQ 314078,

8. Jerosbekken, 900 m a.s.l.,, sub-alpine belt,
32VNQ 315052

The Malaise traps were positioned across
streams with the main objective to collect aqua-
tic insects. Collecting have been done over four
years, 1980 to 1983, and commenced every year
in May or June and lasted into October.

The sub-alpine belt in the area is characterized
by a birch forest and the upper limit for the
birch forest is 1080 m. Areas above the tree line
belong to the alpine belt which can be sub-divi-
ded further. We are here only dealing with the
lowest part of the alpine belt. See Sjors (1967)
and Ronning (1972) for more details about the
biotic zonation of Scandinavian mountains.

Fauna norv. Ser B, 31: 88—91. Oslo 1984.



Table 1. Number of Bibionidae captured at the various sites. See text for site definitions.

Alpine belt Sub-alpine belt
Sites no. 1 2 3 4 5 6 7 8
Bibio clavipes (Meigen) 10 10 1 19 26 79
B. fluvipes Zetterstedt | 242 1 14 3 1
B. rufipes Zetterstedt 1 3 1 S1
B. pomonae Fabricius 1 15 61
Bibio spp. 17
Dilophus femoratus Meigen 26 4 15 85

RESULTS AND DISCUSSION

A total of 145 specimens of Bibio clavipes Mei-
gen, 77 specimens of B. pomonae Fabricius, 470
specimens of B. fulvipes Zetterstedt, 56 speci-
mens of B. rufipes Zetterstedt, 130 of Dilophus
femoratus Meigen, and 17 of Bibio spp. were
captured. The data on the identified species are
presented in Tables 1 and 2. All the unidentified
specimens were captured at the stream Kallvella,
in the western part of the mountains.

Distribution

Since the Malaise traps were positioned across
streams with the main objective to collect aqua-
tic insects they were not ideally positioned for
the collection of Bibionidae. Larvae of Bibioni-
dae are phytosaprophagous, are terrestrial, and
live in the soil (Pecina 1965a). However, re-
gardless of the position of the Malaise traps, the
collections gave data on the distribution and
flight periods in,the area.

All five species were collected in the sub-al-
pine and in the low alpine belts. However, only
one individual of B. fulvipes was captured at
1350 m a.s.l., and only two individuals, one of
each of B. clavipes and B. rufipes, at the eleva-
tion 1289 m. The specimens captured at these
highest altitudes have their main distribution at
lower elevations in the alpine belts or in the sub-
alpine belt and must be regarded as accidental
captures in the higher part of the low alpine belt.

Our interpretation of the data collected is that
B. fulvipes, Bibio spp., and D. femoratus must be
regarded as true inhabitants of the lower part of
the low alpine belt. The species mentioned are
also common in the sub-alpine belt, while Bibio
spp. only were captured in the alpine belt. B. ful-
vipes-should also be regarded as a true alpine
species, but seems to be restricted to areas just
above the tree line. When taking the number of
specimens captured in the various traps as a

measure for the distribution of the species we
see from Tab. | that there are only two species,
B. clavipes and D. femoratus, that have a fairly
even distribution in the lower part of the alpine
belt and in the sub-alpine belt. B. fulvipes, B. ru-
fipes, B. pomonae, and Bibio spp. are much more
confined to particular habitats. B. rufipes and B.
pomonae are only distributed in the subalpine
belt.

Previous reports on the distribution in Nor-
way are few, but B. clavipes has been collected
at a few localities in the southern and eastern
part of Norway (Siebke 1877). The species is
known from all over Sweden and Finland
(Wahlgren 1919, Hackman 1980), and is pro-
bably widespread also in Norway. Pecina
(1965a) states B. clavipes to inhabit both the
lowland and the mountains in Czechoslovakia,
and this supports the assumption made above.

D. femoratus has probably a similar distribu-
tion in Norway as B. clavipes. We identified D.
femoratus according to Haenni (1982). Old re-
cords from Norway must be revised and/or
new records made before more facts about the
distribution can be achieved.

B. pomonae can not be regarded as an alpine
species in the Dovrefjell mountains, but is consi-
dered as such at more southern latitudes (Pecina
1965a). B. pomonae is the only bibionid with a
Norwegian name, viz. «Russeflue», which has
been known from old days. The distribution of
B. pomonae in Norway seems to be from the sea
level (coliected from Herdla westwards of Ber-
gen) and the sub-alpine birch belt in the mounta-
ins. B. pomonae is assumed to be widespread in
Scandinavia (Pecina 1965a). B. fulvipes was re-
ported from Finmark (Siebke, 1877) and has la-
ter been recorded from middle Europe (Pecina,
1965b). B. rufipes has been recorded from the
Dovrefjell mountains and Kongsvoll (Siebke,
1877) and the species is distributed in Norway,
Sweden and Finland (Hackman 1980, Krivoshe-
ina 1969).
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hand, the combination of 4-serial acrostichals,
pale bristles, small antennal segment 3 with yel-
low basal segments, completely yellow legs inclu-
ding coxae, and a small, black tibial spur, should
be enough to confirm the species. New to Nor-
way.

Platypalpus nigritarsis (Fallén)
— Rogaland, RI, Forsand: Songesand, EIS 7, 1
17 August 1981; 1 ¢ 7 August 1982; 15 8 Au-
gust 1982; 1 3, 1 ¢ 20 August 1982; 1 S 2 Au-
gust 1983; 1 ¢ 10 August 1983; Helmikstol, EIS
8, 13 22 July 1983.

Platypalpus minutus (Meigen)
— Rogaland, RY, Rennesoy: Vikevig, EIS 14,
1S 6 June 1981; 1¢ 21 July 1981; 1 ¢ 26 July
1981; 1 ¢ 10 June 1982; 13, 2¢ ¢ 25 July
1982, 13, 1¢ 5 July 1983; RI Forsand, Songe-
sand, EIS 7, 1 G 4 July 1981; 1 S July 1981.

Platypalpus maculipes (Meigen)
— Rogaland, RY, Sandnes: Hele, EIS 7, 1 & 22
July 1982; RI, Forsand: Songesand, EIS 7, 1 ¢ 12
November 1982.

Platypalpus annulatus (Fallén)
— Ostfold, @, Fredrikstad: Ora, EIS 20, 1 ¢ 24
June 1979, K. Rognes.

Platypalpus notatus (Meigen)
— Rogaland, RI, Forsand: Songesand, EIS 7,
23 S 3 July 1981; 1 G 24 August 1982; Songe-
sandstelen, EIS 7, 1 3 20 August 1982; Moen,
EIS 7, 1 G 27 June 1983; Ressdalen, EIS 7, 1 ¢
27 June 1982; Helmikstolen, EIS8,203 3,409 ¢
5 August 1982; Daladalen, EIS 8, 1 S 7 August
1983.

Platypalpus interstinctus (Collin)
— Aust-Agder, AAY, Tromey: Tromey Kkirke,
EIS 6, 1 & 27 July 1983.

Platypalpus ecalceatus (Zetterstedt)
— Rogaland, RY, Klepp: Oksnevad, EIS 7,30 ¢
15 June 1982; RI, Forsand: Ressdalen, EIS 7,
30 Q 26 June 1982.

Platypalpus longiseta (Zetterstedt)
— Rogaland, RY, Sandnes: Hana, EIS 7, 1 ¢ 2
July 1981; Rennesoy: Vikevag, EIS 14, 20 G,
16 25 July 1982; 1 ¢ 6 July 1983;-RI, Forsand:
Songesand, EIS 7, 1 ¢ 17 August 1981.

Platypalpus major (Zetterstedt)
— Vest-Agder, VAY, Mandal: Hauge, EIS 2, 1 ¢
30 May 1982; Rogaland, RY, Sandnes: Hole, EIS
7, 1% 22 July 1982; Rennesoy: Vikevag, EIS 14,
19 31 May 1981; 1Q 7 June 1981; 1 ¢ 10 June
1982; 1 ¢ 5 July 1983; Finney: Kyrkjey, EIS 14,
10 4—5 June 1983, K. Rognes; RI, Forsand:
Songesand, EIS 7, 1 ¢ 29 June 1982,

Platypalpus candicans (Fallén)
— Rogaland, RY, Sandnes: Sviland, EIS7,1¢ 9
July 1982.

Platypalpus cursitans (Fabricius)
— Rogaland, RY, Stavanger: Sunde, EIS7, 1 ¢ 6
June 1981, K. Rognes: RI, Forsand: Songesand,
EIS 7,1 ¢ 1 June 1983.

Platypalpus verralli (Collin)
— Rogaland, RY, Sandnes: Hana, EIS 7, 1 ¢ 20

June 1981; 1 ¢ 4 June 1982; Stavanger: Nordre
Sunde, EIS 7, 1 ¢ 17 June 1977, K. Rognes; Ren-
nesoy: Vikevag, EIS 14, 1 3, 19 10 June 1982;
Morkavatn, EIS 14, 33 G 11 June 1982; Fors-
voll, EIS 14, 10 11 June 1982; RI, Forsand:
Songesand, EIS 7, 1 ¢ 18 June 1983,

Tachypeza nubila (Meigen)
— Rogaland, RY, Sandnes: Lutsi, EIS 7,20 ¢ 4
June 1982; Dale, EIS 7, 1S 9 June 1982; Mels-
hei, EIS 7, 1 3 6 July 1982; Stavanger: Kverne-
vikskogen, EIS 7, | & 6 July 1981, K. Rognes; RI,
Forsand, Songesand, EIS 7, 1 ¢ 16 August 1982,
1 28 May 1983; Helmikstel, EIS 8, | G § Au-
gust 1982,

(") Tachypeza fennica Tuomikoski
— Rogaland, RI, Forsand: Skurvedalen, EIS 7,
13 19 June 1982; Songesand, EIS 7, 1 ¢ 8 June
1983; 1 ¢ 20 June 1983; 1 ¢ 23 June 1983.
Easily distinguished in the males due to the cha-
racteristic pattern of maculations on the anterior
side of the front femora and the ventral tubercle at
the base of femur 2. The male specimen was cap-
tured on the standing trunk of a dead pine. The
females were all taken on the outside walls of my
house. One of the females carried a Sciaridae sp.
as prey. New to Norway.

Tachydromia aemula (Loew)
— Rogaland, RI, Forsand: Songesand, EIS 7,1 ¢
13 June 1981; 1 G 26 June 1983, 1 ¢ 5 August
1982; Moen, EIS 7, 1¢ 27 June 1983; Horda-
land, HOI, Odda: Odda, EIS 32, 2¢ ¢ 24 July
1983.

Tachydromia umbrarum Haliday
— Rogaland, RY, Sandnes: Hana, EIS 7, 1 ¢ 18
October 1981; Melshei, EIS 7, 1 S 14 June 1982;
Stavanger: Madlaforen, EIS 7, 13, 1 ¢ 4 July
1981, K. Rognes; RI, Forsand: Songesand, EIS 7,
1¢ 13 June 1981; 13 25 June 1983.

() Chersodromia cursitans (Zetterstedt)
— Rogaland, RY, Ha: Brusand, EIS 3,20 ¢ 7
July 1982. These two specimens were caught run-
ning around on the semi-wet surface of a sandy
beach. New to Norway.

Chersodromia arenaria (Haliday)
— Rogaland, RY, Rennesoy: Vikevdg, EIS 14,
1 ¢ 26 July 1981.
This specimen was caught under sea-weed on a
rocky beach. Previously not recorded south of
NT.

Subfamily Hybotinae

Hybos grossipes (L.)
— Telemark, TEI, Kviteseid: Skredi, EIS 17, 1 G
25 June 1980, K. Rognes; Rogaland, RY, Sand-
nes: Sviland, EIS 7, 1 G 9 July 1982; Kubbetjonn,
EIS 7, 10 22 June 1982; Melshei, 1 ¢ 6 July
1982; Rennesoy: Vikevag, EIS 14, 1¢ 25 July
1982.

(1) Hybos culiciformis (Fabricius)
— Rogaland, RY, Rennesay: Vikevig, EIS 14,
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