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In a West Norwegian river, where minimum discharge is considerably reduced due.to hydroelectric 
exploitation, the lotic fauna did not show aberrant features. The number of species of Ephemeroptera 
was 8, ofPiecoptera 15, and ofTrichoptera 19. The most abundant species of the respective groups were 
Baetis rhodani (pie!.), Capnia pygmaea (Zelt.), and Potamophylax cingulatus (Steph.). Emergence of 
stonetlies, mayflies, and caddistlies started in April, May. and June, respectively, and from November 
onwards no imagines were found. 

Trond Andersen, Arne Fjellheim, Roald Larsen & Christian Olto, Zoological Museum, N-50l4 Bergen
Univ., Norway. 

The fauna of rivers subjected to hydroelectric 
exploitation has been shown to diverge enor
mously from similar rivers not affected by 
exploitation (Ulfstrand et al. 1971). One general 
feature of many regulated rivers is the heavy 
fluctuations of discharge. Thus, rivers which for 
periods may be almost dry suddenly transport 
large water volumes. The purpose of the present 
study was to i9vestigate the species composition 
of some common amphibiotic insect orders 

• (Ephemeroptera, Plecoptera, and Trichoptera) 
in the 'moderately' disturbed river Ekso. The 
term 'moderately' here means that maximum 
discharge equalled, while minimum was only 
about 1/10 of the discharge present before the 
regulation, which took place in 1971. 

Study area 

The river Ekso runs into the sea about lOO km 
NE of Bergen. The river runs in an east-west 
direction and is about 42 km long. The altitude at 
the river's easterly part is about 780 m a.s.l. The 
present study was performed about 4 km down
stream at an impounding reservoir with an 
altitude of 580 m a.s.l. Here at Ekse (600 15'N, 
6°15'E) the width of the river is about 40 m, and 
the discharge usually ranged between 0.5 and 15 
m3/s (Fig. 1). Apart from mosses, no aquatic 
macrophyte vegetation was present at the study 

area. The water temperature is given in Fig. 2, 
and it can be seen that ice covered the river from 
November to the middle of April. The study area 
was situated within the sub-alpine birch wood
land belt. 

Methods 

Relative abundance of the different species of 
Ephemeroptera and Plecoptera is based on data 
obtained with bottom and drift samples and from 
emergence traps, collected from December 1975 
through November 1976. The bottom samples 
were taken by a suction device driven by a 
vacuum pump. Each month 50 samples spaced 
out over a distance of about 0.5 km were taken. 
Each sample covered a surface of 283 cm2 • Drift 
samples (mesh size 250 p,) were taken at fort
nightly intervals throughout the year. Presence 
of eggs was looked for by direct observation in 
the field. Nine emergence traps (1 xO.6 m, height 
0.6 m) were placed along the banks. They were 
usually inspected at fortnightly intervals. Flight 
periods were also checked by direct observa
tions at regular visits to the study area. 

Because of the meagre larval material, flight 
periods and relative abundance of Trichoptera 
are mainly based on light trap material. A 
Robinson trap fitted with a mercury vapour bulb 
(philips HP 125 W) was placed about 20 m from 



140 T. Andersen, A. Fjellheim, R. Larsen & C. Otto 

I 
<n 

rr) 

~ 

10 

8 

6 

4 

2 

-

-

-

-

-

-

-

-
-

-

nnn-r-rr 1- Ih

the bank. The trap was run from May to the 
middle of October and emptied every fifth to 
fifteenth day. 

Ephemeroptera 

Of the 44 Ephemeroptera species found in 
Norway (Brekke 1938, Dalby 1973), eight were 
collected in the present study, Table I. Only 
Ameletus inopinatus Eat., Siphlonurus aestivalis 
Eat., and Baetis rhodani (Pict.) have previously 
been reported from western Norway (Brittain 
1974, Larsen 1968). B. rhodani was by far the 
most dominant species making up more than 
90 % of the total Ephemeroptera material; the 
density of nymphs usually ranged between 100
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Fig. 1. Average water flow at Ekso in terms ofm'js per lO-{\ay period from December 1975 through November 1976. 

1 

2000 individuals m-2 • Since Baetis niger (L.) is 
known to inhabit slow flowing rivers rich in 
macrophyte vegetation (Miiller-Libenau 1969), 
the presence of this species was notable. 

All species were found in numbers large 
enough to draw conclusions as to their flight 
periods (fable I), and egg and nymphal periods 
could also be distinguished for most species. The 
first mayfly to emerge during spring was B. 
rhodani, the last one found as imago was Baetis 
lapponicus (Bengts.). 

In Ephemeroptera, winter quiescence has 
been reported as a common phenomenon (Brit
tain 1974, Macan 1971). In relation to the 
quiescence period the growth curves of many 
stream-living insects often show two different 
basic patterns. Thus Ulfstrand (1968) distin-

Fig. 2. Maximun, minimum and 
mean water temperature per 
lO-{\ay period at Ekso from 
December 1975 through 
November 1976. Mean 
temperature is given as 
arithmetic mean of maximum 
and minimum values for each 
day. 



I 

Relative abundance andjlight periods 141 

Table 1. Relative abundance ( +, ++, +++, ++++), flight periods (........1, presence of nymphs (--------) 

and eggs (-------) of epherneropteran species at the study area in the Ekso river. 

Siphlonuridae 

AmeletuB inopin~tus Eaton, 1887 ++ 

J F MA M J J A SON 0 

Siphlonurus c1.cDtivaLis (Eaton, 1903) 

Baetidae 

Baetis rhodani (Pictet, 1845) 

B. macani Rimmins, 1957 

B. lapponicus (Bengtsson, 1912) 

B. niger (Linnaeus, 1761) 

B. vernus Curtis, 1834 

B. muticus (Linnaeus, 1758) 
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guished between (I) considerable growth com
mencing shortly after oviposition leading to the 
presence of more or less large sized nymphs 
during a long period, and (11) intense growth 
concentrated to a period preceding emergence. 

A winter quiescence was observed also among 
the mayflies in Ekso. Both A. inopinatus and B. 
rhodani were representatives of category no. [ of 
Ulfstrand, while S. aestivalis, Baetis macani 
Kim., B. lapp,onicus, and B. vernus Curt. all 
belonged to category no. n. Baetis muticus (L.) 
seemed to fit category no. n, but low numbers 
made conclusions dubious. 

Plecoptera 

Of the 35 Plecoptera species found in Norway 
(Lillehammer 1974), 15 were collected in this 
study (Table 11). In addition, Steinar Haaland 
(unpubl.) has collected Siphonoperla burmeisteri 
(pictet, 1841) about 25 km further downstream. 
According to Lillehammer (1974), all the species 
except Leuctra fusca (L.) belong to the category 
'present in all parts of Norway'. Only two other 
Plecoptera species, Isoperla obscura (Zetter
stedt, 1840) and Dinocras cephalotes (Curtis, 
1827), have been taken in south west Norway 
(Lillehammer 1974). Capnia pygmaea (Zett.) 
was the most common stonefly species, the 
nymphal density usually ranging between 100
2500 individuals m-2 • 

Most species obtained in numbers large 
enough to draw conclusions as to their flight 
periods were found as imagines during June and 
July, Table 11. Two species, viz. Taeniopteryx 
nebulosa (L.) and C. pygmaea, emerged in 
April, while Amphinemura standfussi (Ris) and 
L. fusca were the only species present as 
imagines from the middle of September on
wards. ., 

Among Plecoptera, winter quiescence, as also 
observed at Ekso (unpubl.), has been reported in 
many species (Brinck 1949, Svensson 1966, 
Ulfstrand 1968). In the present study growth 
pattern no. I (see Ephemeroptera) was repre
sented by T. nebulosa and Diura nanseni 
Kemp., whileAmphinemura standfussi, A. sulci
col/is (Steph.), Leuctra fusca and L. hippopus 
(Kemp.) all belonged to category no. 11. The 
growth pattern of the remaining species was 
either not easily classified or the nymphal 
material was insufficient for conclusions. 

Trichoptera 

The information concerning relative abundance 
and flight periods of Trichoptera, Table HI, was 
primarily based on the light-trap material. A 
total of 1890 specimens belonging to 25 species 
were caught in this trap. The Limnephilidae was 
the dominating family, comprising 77.8 % of the 
material. Four other families with altogether five 
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Table 11.	 Relative abundance, flight periods and presence of nymphs of plecopteran species at the 

study area in the Ekso river. Legends as in Table I. 

Taeniopterygidae 

Bp(xef'ypterQ ris1' (?-\orton, 1896) 

TacniopteT'Yx ;,ebulosa (Linnaeus, 1758) 

++ 

+ ~ 

Nemouridae 

ProtonemurG meyerl: (Pictet, 1841) 

AmphinemuJ"Q boreaZis (Marton, 1894) 

fi. • .standfus.';i (Ris, 1902) 

A. ;3ulc£coUi3 (Stephens, 1836) 

Ne:mouY'Q c1:rJerea (Retzius, 1783) 

NemurelZa picteti Klap&lek, 1900 

+ 

++ 

++ 

+++ 

+ 

I I I I I I 1+tLJ-U 

Leuctridae 

Leucir'Q digitata Kempny, 1899 

L. fusca (Linnaeus, 1758) 

L. hipPopu$ Kempny, 1899 

L. nigra (Oliver, 1811) 

++ 

+++ 

Capnidae 

Capnia pygmaea (Zetterstedt, 1840) ++++ 
J 

Perlodidae 

Diura llQnsi.'ni (Kempny, 1900) 

IGoperla grammatica (Poda, 1761) 

+ 

+ 

species were represented. The three dominant 
species were Potamophylax cingulatus (Steph.) 
(30.7%), Rhyacophila nubila (Zett.) (11.4%), 
and Rhadicoleptus alpestris (Ko!.) (11.2 %). 
Additional material from the emergence traps 
yielded 105 specimens belonging to eight species. 
Limnephilidae comprised 85.7% of this material, 
the three dominating species being P. cingulatus 
(42.9 %), Halesus radiatus (Curt.) (19.0 %), and 
Limnephilus extricatus McL. (11.4%). The larval 
density of P. cingulatus usually ranged between 
0-5 individuals m-2 • 

Many caddis flies, especially among the lim
nephilids, are good flyers. This can make it 
difficult to decide if a species collected as imago 
near a special biotope really originates there. In 
the light-trap material from Ekso, six species, 
Limnephilus borealis (Zetterstedt, 1840), L. ele
gans Curtis, 1834, L. pantodapus McLachlan, 
1875, L. rhombicus (Linnaeus, 1758), L. stigma 
Curtis, 1834, and Agrypnia obsoleta (Hagen, 
1864) all have larvae which are known to prefer 
lentic waters, and they are therefore excluded 

from the table. Of the 172 Trichoptera species so 
far recorded in Norway (Andersen 1975, Svens
son & Tjeder 1975), only 19 species can thus be 
supposed to inhabit Ekso. 

Except for Limnephilus sericeus (Say), Pota
mophylax nigricornis (pict.), and Haleus digita
tus (Schrk.), all the species listed are common 
and widespread in western Norway. In Horda
land H. digitatus can be found near small brooks 
especially in the inner part of the province. L. 
sericeus and P. nigricornis seem to be rather 
common in the lower mountain regions in the 
inner parts of Hordaland, the record of L. 
sericeus being so far the westernmost. 

At Ekso, Trichoptera began to fly regularly in 
the second half of July; one female of Apatania 
zonella (Zett.) was already caught in the last part 
of June. The light-trap catches were greatest 
during August, and some species were still flying 
until the beginning of October. The late and 
relatively short flight period of R. nubila should 
be noted. 

In the Bergen region, this species is one of the 
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Table Ill. Relative abundance and flight periods of trichopteran species at the study area in the Ekso 

river. Legends as in Table I. Species marked with asterix were taken in the emergence traps. 

Rhyacophilidae 

:t flhyacophi la nubiZa (Zetterstedt, 1840 ) +++ 

Philopotarnidae 

Philopotamus montanus (Donovan, 1813) + 

Polycentropodidae 

:t P 1ee t l'ocriemia conspel'sa (Curt is , 1834) +++ 

:t Polycentl'opus flavomaculatu .., (Pictet,1834) ++ 

Limnephilidae 

Apa tan ,:a st-igmatella (Zetterstedt, 1840) ++ 

A. zone lla (Zetterstedt, 18401 + 

% LimnephiZus cFntr'alis (Curtis, 1834 ) ++ 

L. coenosus (Curt is, 1834 ) ++ 

% L. extl'icatu$ HcLachlan, 1865 +++ 

L. sel'ic;:;us (Say, 1824)	 ++ 

L. spal'Su.s Curtis, 1834	 + 

Rhadicoleptus aLpestris (Kolenati. 18481 +++ 

% Potamophy Zax cin,}ulatus (Stephens, 18371 ++++ 

P. ni']l'icornis {Pictet, 18341 ++ 

Microptel'n:J. lateralis (Stephens, 1837) ++ 

M. sequax McLachlan, 1875 +++ 

:t Halesus digitatus (Schrank, 1781) ++ 

:t	 H. radiatLls (Curtis, 1834 ) +++ 

Chaetopte1"yx villosa (Pabricius, 17981 + 

J F M A M J J A 5 0 N 0 
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earliest encountered, starting to fly in the middle Conclusion 
of May and continuing until November. The 
species were found in the emergence traps Judging from experience and previous surveys, 
during the same period as they were caught in the number of Ephemeroptera species was high
the light trap; only L. extricatus appeared a few er than expected, in Plecoptera the number 
days earlier in the emergence traps than in the agreed, and in Trichoptera the number was 
light trap. below the number expected. Thus, our general 

The sex ratio in the light-trap catches was conclusion is that the moderate disturbance of 
rather uneven, the females constituting only this river in terms of reduced minimum discharge 
13.1 % of the total material. Of R. alpestris 211 does not adversely affect the number of species. 
males but no females were caught. More surpri It should be pointed out that not even in periods 
sing is that the sex ratio also in the emergence of minimum discharge did real lentic conditions 
traps was rather uneven. The proportion of evolve at the study area. A small discharge 
females here was 27.6 %. P. cingulatus showed (0.1-0.2 m3/s) apparently was enough to sustain 
24.4 % females (n =45), H. radiatus 25 % a considerable number of specimens of the lotic 
(n = 20), and L. extricatus 33.3 % females fauna. However, only a couple of years have 
(n = 12). Uneven sex ratio of Limnephilidae passed since the regulation took place, and long
species at emergence has previously been re term effects can possibly occur in the future. 
ported by Tobias (1967) and by Tobias & Tobias Acknowledgement. - Financial support was received from the 
(1971). Norwegian Water Resources and Electricity Board. 
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