
Trichoptera from River Vindelilven in Swedish Lapland

A four-year study based mainly on the use of light-traps

By Srlnrlw Ur,pstn.lNn
I)epartmeut of Anirnal Ecology, University of Lund

1. Introduction

Long since national organisations for nature conservtlncy and scientific
research have been aware of the need for, and more recently also been able to
raise the means for ecological documentation of those Swedish rivers that are
facing large-scale exploitation for hydroelectric purposes. One of the few major
river systems still practically unaffected by regulations is River Vindelfllven,
the eighth in size of Swedish rivers, where I have had the opportunity of
carrying out ecological and faunistical research during a number of years.

The present report deals with a collection of adult caddisflies (Trichoptera)
assembled in the Ammarniis area at the upper parts of River YindelAlven.
The material comprises about 100,000 specimens.

Probably few caddisfly species new to the Swedish fauna remain to be
discovered, so that the general qualitative composition of this group may be
regarded as fairly wellknown (Forsslund & Tjeder 1942, Forsslund 1955).
But the distribution patterns of the species, not to speak of their bionomics,
are only known in very broad terms, although Tobias' (1969 a and other
papers) recent work has added considerably to our knowledge. Most valuable
for comparative purposes is a report by Forsslund (1954) on a large collec-
tion of caddisflies from the lower part of River Vindeliilven. Nybom's (1960)
comprehensive survey of F'innish caddisflies might also be mentioned here'.

The main purpose of my mission to River Vindeliilven was to analyze the
benthic cornmunities of some lotic biotopes (Ulfstrand 1968 a). Alongside
this work I attenrpted a qualitative survey of the aquatic fauna; this has
produced a previous report on the mayflies (Epherneroptera) and stoneflies
(Plecoptera) from the sarne area (Ulfstrand 1969a).

2. Studg areo

Since detailed infornration about the environruental conditions in the study
area has been published elsewhere (Ulfstrand 1968a, 1969a) , only sorue
essential features need be repeated here.

The work rvas centred around the small village of Ammarnfls (lat. 65058'N,
long. 16012'Ii) in the province of Lycksele Lappmark, Lapland. The present
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nlaterial exclusively derives from 、rithin 20 km distance of AInnlarnis.
VVithin this restricted area aゝ ride variety of aquatic biotopes occur,ranging
fron■ large rivers to small streams and from deep lakes to small pOols and
tel■porary inundations.All the biotopes are practically unaffected by direct
pollution and silllilar influences of civilization.

The Al■ marnis area is situated partly within the high_boreal coniferous
forest zone(the taiga),partly in the subalpine birch forest region.Altitudes
vary from about 380 1n in the east to 550 nl in the west;these figures refer
to the valley bottom.Ⅳ Iountains with perennial snour fields and a feur small
glaciers rise to 1200 to 1600 m everywhere around the valley.
Environmental factors of special Significance in this region are the long
period of ice and snour cover,usually from November to late.llay or June,
and the extraordinarily large seasonal and daily fluctuations of water flow,
the average annual maxilnunl being as much as 100 tilnes as large ns the
average annual ininilnum.

3.Mθιflο ds

Adult caddisflies were collected manually and、 ァith the use of light― traps.
Sweep‐nets were used to collect caddisflies resting in vegetation,and stones
and debris along lake shores and river banks were searched for i1lsects.
Comparatively much less tilne 、vas spent at lenitic than at lotic localities,
、vith obviOus consequences for the composition of the catch.The field、vork
periods are shown in Tab.1.
In 1962 to 1965,inclusively, light_traps with UV_lamps(Philips HPヽ V
125ヽV,ma対mal emission at 3655 A,mainly“ black light")Were Operated
for long periOds(Tab.2).The traps were looked after by local people who
were instructed to change the jars as soon as these were half_filled 、vith
insects but at least,irrespectively of the catch,every seventh day.For certain
periods in 1964 and 1965, the jars 、vere changed daily. All the light‐ traps
、vere placed close to lotic localities.
Light_trap I(LT I)waS placed at River Vindel,lven,about 18 knl SE of
Anlnlarnis.At this site the river comes Out from a long lake― like extcnsion
alld is broad, rapid and sha1low. The trap was on the top Of a steep river
bank、rith the lamp about 5 above normal sunllner water level. Both lotic
alld lenitic biotopesヽ 澪ere close to the trap site. The illlinediate surroundings
were hay― fields,ゝrith coniferous and nlixed forest at further distance.
LT II was at River Tjulin,a large tributary of River Vindel五 lvell,about
3 knlヽ アヽof Alninarnis.This river has a relatively steep and even gradient
so that there were no lenitic l∝ alities worth mentioning near the trap site.
The surroundings、vere silnilar to those at LT I.The lalnp was about 2 nl
above normal suΠ llnerヽⅣater level.
LT IH was also at River Tjulin,within the village of Ammarnas.At this
site the river flows rapidly over stony botton■ , but about 200 nl further
do、vnstrean■ the current slackens and the bottonl is soft. Shortly thereafter
River Tjulin and River Vindelilven unite and build up a large delta with
still_、vatcr biotopes of many kinds.The lanlp was about 2 1n above nornlal
sullliner water level.The surroundings、 Ⅳere silnilar to those at LT I and II.
In all three cases, the nearest artificial light_sOurces were about 100 11■
frol■l the traps.The traps were placed openly, so that no vegetation was to
screen the light.
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Tab. 1.I「ビθrd″ Orf.・ Pθ rビοdSゴn fflθ Alllr22arn4s arθα.

1←31/7
14--28/7,  1--22/8,  3--8/10
7/6--13/8, 12--17/11
4/5--18/9
13/7--23/8
8--10/6, 29/9--2/10

The flight periods of most of the important species Yrere covered in all
years, but the differences in trapping periods should be kept in mind when
evaluating the data. The most serious gap was in 1963, when LT III was
out of function from 11 September to 4 October.

4. Taronomical remarks

The nomenclature of Botosaneanu (1967) is followed except in the genus
Potamophglar, in which recent work by Neboiss (1963) and 'Iobias (1969 b)
seems to call for a change affecting the wellknown "species" Potamophglarc
stellatus Curt. According to the authorities quoted, this in fact consists of
two species, P. latipennis Curt. and P. cingulcrtus Steph. Although with
some hesitation I have adopted their conclusion. Most males are easily
referable to either of the two forms, using the characters discussed by
'fobias, viz. the shape of the apex of the phallus and the curvature of the
parameres. But I have seen a few males which seem to be intermediate be-
iween latipennis and cingulafus: the apical cusps of the phallus being much
slrorter and blunter than in latipennis, but not absent as in cingulafus. The
upper and middle appendages seem to be useless as species criteria. I wish
to 

-emphasize 
that only a small minority of males are thus doubtful. Judging

from the shape of the parameres I have usually grouped them 'ivith cingu-
lnfus. Moreover, in spite of D6camps' (1966) work I am unable to distinguish
between the females of the two forms. Therefore, in Tab. 3, a small number
of P. tatipennis fernales may have been included among P. cingulattts.

5. Generril surDey of the collection
'fhe total collection of adult caddisflies from the Ammarniis area amounts

to 99,939 specimens belonging to 82 species (Tab. .3) . Much the most species-
rich family is Limnephilidae with 47 species. Two species are very dominant
in the material, viz. Rhgucophita nubilcr with 63,401 specimens (63.4 0/o) and
Aputania stigmatella with 25,973 specimens (26.0 0/o). The remaining 80
species make up only 10.6 0/o of the total material (cf. Tobias 1968).- 

The light-traps yielded 96,416 specimens (96.5 0/o), rvhile 3523 specimens
(3.5 o/o) were hand-collected.l

6. Faunisticallg notable records
Rlryacophila obliterata NlcL. Only recorded from a very few places in Lapland, but

possibly overlooked because of its late flight period.

l The following abbreviations are used heretoafter: LTC:light-trap collectlon(s),
IIC : hand-collection (s) .
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1962
1963
1964
1965

13/7-- 4/10    16/7--7/10
10/6--15/11        -―
2/5--15/9        -―
1/7- 1/10      -―

14/7--30/9
12/6--11/9, 4/10--16/11
20/4--15/9
1/7- 1/10

but in this case the reason for its
period. Its liinited local distribution
relatively restricted habitat require‐

Synufophora intermedia Klap. The same comment,
rarity in collections rather may be its early flight
in the Ammarniis area indicates that it also has
ments (Ulfstrand 1968a) .

Orgethira lrici Klap. New lo Lycksele Lappmark. The distribution of hydroptilids in
Sweden is poorly known.

Hgdroptila lorcipata Etn. New to Lycksele Lappmark.
Chimarra marginata L. New to Lapland; the most northerly previous record was from

the province of Jiimtland.
Ilolocentropus insignis Nlart. New to Lycksele Lappmark. Probably widely distributed in

northern Sweden.
Holocentropus picicornis Steph. New to Lycksele Lappmark. Same comment.
Limnephilus er.tricatus McL. New to Lycksele Lappmark. Used to be regarded as a very

rare species in the north but recently recorded from several places by Tobias (1969a).
Limnephilus flaoicornis F. New to Lycksele Lappmark. A distinctly southerly species

although known also from Lule Lappmark to the north of Lycksele Lappmark.
Limnephilus lunatus Curt. Nerv to Lapland, apart from an old doubtful record from

Lule Lappmark.
Limnephilus sparsus Curt. According to Tobias (op. cit.) "presumably" known from

Lycksele Lappmark. The present records would thus be the first definite ones.
Colpotaulius incisus Curt. New to Lycksele Lappmark. Widespread.
Grammotaulius atomarius F. New to Lapland. The previous most northerly record is

from the province of Uppland.
Glgphotaelius pellucidus Retz. Apart from an unsubstantiated record from Lule Lappmark

this is the first from Lapland. Previously reported from the provinces along the
Bothnian Gulf; in the interior not known farther north than Jdmtland.

Asgnarchus impar McL. A very rare species in Sweden.
Lenarchus bicornis I\{cL. The type specimen with unknown locality somewhere in Swedish

Lapland and a female collected in Lycksele Lappmark in 1967 by Tobias (in litt.) are
the only other records from the Scandinavian peninsula.

Lenarchus productus Nlort. New to Lycksele Lappmark. A very rare species in Sweden
although Tobias (op. cit.) cites a number of recent records from Lule Lappmarli.

Potamophglar cingulatus Steph. and P. latipennis Curt. Both are to be registered for
Lycksele Lappmark.

Micropterna sequat. McL. New to Lycksele Lappmark.
Hgdatophylar inf umatus NIcl,. New to Lycksele Lappmark.
Goera pilosa F. Previously known from Lvcksele Lappmark, but a scarce species in

the north.
Atltripsodes dissimilis Steph. New to Lvcksele Lappmark.

7. The caddisflg fauna at the uppu end lower petts
of Riuer Vindeltiluen

Over a number of years Forsslund (1954) using sweep-nets collected
caddisflies at the lower parts of River Vindelilven, particularly around the
village of Vindeln (approx.64o15'N, 19o45'E) , about 60 km from the coast
of the Bothnian Gulf.

Tab. 2. Periods of light-trap operation.

Light-trap:

E″′07720ι rSノ″ク ,ゴ ″ ゴ‐4,1,7θ
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Forsslund's list from the Vindeln area includes 40 species absent from the
Ammarnds list, on which there are 30 species absent from the Vindeln list.
No less than 32 of the 40 species exclusively found by Forsslund were non-
limnephilids, while of the 30 species only found by myself 11 were non-
limnephilids. These large discrepancies between the caddisfly lists from the
two areas provide a good illustration of the faunistical and ecological transi-
tion along the river (cf. p. 53).

8. Flight periods

In comparison with mayflies and, still more, stoneflies, the caddisflies in
North Sweden have very late flight periods. In the Ammarnhs area only
three species were taken in June, viz. Sgnafophora intermedia, Philopotamus
montanus and Apatania wallengreni. ll is worth noting that all three belong
to the small group of exclusively lotic caddisflies.

Twelve species were taken in October, and some were abundant as late
as this, viz. Rhgacophila nubila, Rhadicoleptus alpestris, Halesus digitatus,
Chaetoptergr uillosu and. Annitella obscurata. All these are limnephilids.

As a rough estimate of the peak of the flight period of a given species,
the decade during which the median specimen was tahen may be used.
Adopting this method and including every species obtained in the LTC
and/or HC, one finds that, generally speaking, limnephilids have much later
flight periods than non-limnephilids (Fig. l) (cf. Crichton 1960, Tobias 1968,
1969 a). The most species-rich decade is the Iast third of July with 58 species;
but this comparison is not correct because of the different periods of field
work in the different years.

The bimodality in the histogram for the limnephilids does not seem to be
explicable in terms of irregularities in the functioning of the traps, and the
relative importance of the hand-collection is too small to affect the pattern
like this. However, since many species are present in the material in very
low numbers, there is plenty of room for random deviation from the normal
curve.

The life cycles of many lotic species were found to be correlated with
changes in the food abundance in the larval habitats (Ulfstrand 1968 a, b,
1969a). As we do not know the habitat and food requirements of the lenitic
caddisfly species which make up the great majority of species in the present
material, it is not yet possible to look for similar relationships among them.
It seems very likely that the basic cause will often be found to be connected
with larval ecology. In the adult stage caddisflies seem to make very modest
demands on their environments, particularly in terms of nutrition (e.g.
Crichton 1957, 1960). The fact that the flight periods of many species extend
until well after severe autumnal frosts are regular, indicates that caddisfly
imagines are not particularly sensitive to this kind of vicissitudes. Presum-
ably the flight periods are often consequential to selective pressures operating
in the aquatic larval stages. This would be in agreement with the findings
by Novak & Sehnal (1963) who established that in several Limnephilus spp.
adults have a long period of quiescence after their emergence from the water
and before the time of copulation and egg laying.

Since artificial light sources are more attractive when contrasted with a
dark background than when background illumination is strong, light-traps
Entomol. l's. Arg.91. II. 1 - 4, 1970
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Fig. 1. Time distribution of
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rnust be expected to be more efficient towards autumn when nights are
relatively dark even at high latitudes than in the middle of sumrner (cf. \'er-
heijen 1958, Southwood 1966). Because the average limnephilid has a later
flight period than the average non-limnephilid, light-traps are ipso lacto
likely to be more effective for the former than for the latter group. This
circumstance may enhance the difference in composition between Fo.rss-
lund's and my own collections from different parts of River Vindelilven
(cf. above) . An examination in zoogeographical terms, however, supports
the contention that the difference was chiefly due to the environmental
conditions (geographical positions) of the two study areas.

9. Comprdson belween the hand-collectiort (HC) ancl the
light-trap collection (Lf C)

9.1 . Quantitatiue dif f erences
As already mentioned, no less than 96.5 0/o of the caddisflies were ob-

tained in the LTC. This is in contrast to the mayflies and stoneflies (Ulf-
strand 1969 a) . Mayflies usually were totally unattracted by the light-sources
used, and of the stoneflies only one species, viz. Leuctre tusce L., was
obtained in large numbers. It may be worth noting that the flight period of
L. fusca is much later than in any other Scandinavian stonefly species.

Entomol, Ts. Arg. 91, H. 1 - 4, 1070
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Again it seems possible that part of the explanation is the later flight
periods of caddisflies, as a group, compared with the mayflies and stone-
flies. In addition most caddisflies are active only during rather low illumina-
tion (cf. Brindle 1958, Crichton 1960); there are exceptions though. On the
other hand mayflies and stoneflies are often fully active in bright sunshine,
although certain activities, such as egg laying, are chiefly carried out in late
afternoon or evening.2

The large numbers of caddisflies obtained in the LTC suggest that this
group is very suitable for long-term quantitative studies using automatic
trapping devices.

9.2. Qualitatiue dif f erences

Of the 22 species not obtained in the LTC but in the HC, six were limne-
philids and 16 were non-limnephilids (Tab. 3). The reverse proportion was
found among the 19 species absent from the HC, viz. 12 limnephilids and
7 non-limnephilids.

It is rather interesting that almost the same number of species was ob-
tained in the HC and the LTC, although the species composition was dif-
ferent in important respects. If one wants to make an inventory of the
caddisfly fauna of an area, then obviously light-traps and manual collecting
activities produce supplementary collectio,ns, and neither method could be
neglected.

9.3. The dominant species
As shown in Fig. 2 the degree of dominance of the two most abundant

species in the total material, viz. Rhgacophila nubila and Apatania stigma-
tella, was very different in the LTC and HC.

In the LTC, Rh. nubila and,4. stigmatella in combination made up 92.1 0/o

of the total. The six most abundant species made up 96.4 0/o leaving only
3.6 o/o for the other 54 species.

In the HC, Rft. nubila and ,4. stigmatella were again the most numerous
species but between themselves only made up 31 0/o of the total. The six
most abundant species made up 59.4010 and the remaining 57 species 40.6 0/0.

A human collector deliberately spreads his efforts over a variety of bio-
topes and discontinues his activity having procured what he regards an
adequate sample from a locality. It is not surprising that abundant species
become "over-represented" in the LTC in comparison with the HC; rather
it is remarkable that the LTC included so large a proportion of the total
number of species recorded from the study area.

9.4. Some factors aff ecting the truppabilitg of the species

For reasons given previously the traps were located at sites near lotic
biotopes, and a large proportion of the HC also derives from such places.
Therefore it is not unexpccted that all the six most numerous species in the
HC derive from lotic biotopes. It is more surprising that three of these
species do not at all occupy so prominent positions in the L'fC, where their
dominance might be expected to be greater still, if distance to reproduction

2 This difference between caddisflies on the one hand and mayflies on the other breaks
down under different climatical conditions where both groups may be more or less
nocturnal (Corbet & Tj<inneland 1955, Tjiinneland 1960).

Entomol. Ts. .lrs.01. H. 1 - 4, 1970
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Fig. 2. Showing the pro-
portion of the six most
numerous species in the
total light-trap and hand-
collections.

localities was a decisive factor for the probability of a given species being
obtained in a trap (the trappability of the species). It would seem that,
in these three species, although they occur abundantly near the traps, some
factor prevents them from being trapped in quantities. It is then noteworthy
that two of them are among the very early species, viz. Sgnafophora intet-
media and Apatania wallengreni (cf . Tab. 3). The light conditions during
their flight periods probably render the traps comparatively ineffective.

The thirilspecies, Polgcentropus flauomaculatus, is not so early. Although
rich larval populations occurred close to the trap sites, the species was taken
in very low numbers indeed. This remains unexplicable for the monrent.

Lotic biotopes in the Ammarnfls area were found to harbour only a small
number of ctddisfly species, several of which, moreover. were restricted to
a few of the localities investigated (Ulfstrand 1968 a). This means that the
majority of the 60 species obtained in the LTC emanated from other biotopes
thair the strictly loiic ones. Their habitat requirements are known only in
yery general terms (e.g. Brindle 1956, Nybom 1960). Some probably live in
slow-flowing streams, others in truly lenitic biotopes.

At least for Lepidoptera the general opinion seems to be that light-traps
do not exert a far-reaching attractive force (Robinson & Robinson 1950,

Robinson 1952, Hollingsworth et al. 1968). An insect has to approach a light-
source closely before getting under its influence. The fact that a light-trap
usually produces a great many species that have no reproduction localities
near tlre trap site (cf. Crichton 1960, Nimmo 1966, Ulfstrand 1969 b) proves
that caddisfly imagines spontaneously must range over wide areas away
from the localities rvhere they have spent their larval life. One may get :r

different impression when collecting only manually (Meshkova 1967), but in
rny opinion-light-trapping results are quite conclusive in this respect. Ob-
viously if a species *ittrin a given area is limited to one locality, the prob-
ability of its 6eing obtained in a light-trap must be greater near this localitl'
than iar from it. Distance to reproduction localities, thus, is one of the fac-
tors influencing the number trapped.

Entontol. T s. Arrl. 91. II . 1 - 4, 19?0
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Many other factors also affect the trappability of a given species. Judging
from field experience a good many lenitic caddisfly species were nurnerous
relatively close to the trap sites, for example Athripsodes spp., Molanno spp.
and ,llystacides spp., and yet they were obtained in very small numbers in
the L'IC (if at all). Partly this was probably due to their early flight periods.
In addition they seem to be relatively stationary (Mori & Matutani 1953,
Brindle 1957) and spend both day and night close to the water (Crichton
1965) . If a trap is placed very close to swarming areas of such species, many
individuals may get trapped (Tobias 1968) . Some of them are, moreover,
day-active (Weerekoont 1956, Lewis & Taylor 1961) , u'hich presumably
reduces their trappability still further. It might be mentioned that many
statements in the literature to the effect that caddisflies trre nocturnal or
crepuscular animals are based solely on LTC experiences which may be
totally misleading as far as diel periodicities are concerned and therefore
nrust be taken cum grano salis.

In comparison with the non-limnephilids mentioned above, limnephilids
tend to have later flight periods, do not seem ever to be active in day-light
and are known to travel extensively from the water (Crichton 1961, 1965,
Novak & Sehnal 1963) . All these circumstances increase the trappability of
limnephilids.

Interestingly, one limuephilid species was ttrken in larger numbers in the
IIC than in the LTC, thereby recalling the pattern usual among the non-
limnephilids. This species, viz. Limnephilus femonrtus, spends the day in
sedge over shallow water, where it may easily be netted, in contrast to most
other lirnnephilids which are found in tall trees during the day.

Collecting caddisflies with sweep-nets, one is likely to miss such species
that rest in inaccessible sites. Apart from those spending the day in trees.
species inhabiting bogs and boulder areas would be difficult to collect.

It is conceivable that specific differences in, for example, spectral sensi-
tivity or other physiological properties may lead to different trappability at
light sources of the type used in this study (Williams, Iirench & Flosni 19bb).

Many factors, thus, influence the trappability of a given species. Distance
between reproduction localities and traps is one of them; seasonal and diel
flight activity periodicities, general habits and habitat preferences are other
factors of obvious importance. The dispersal of caddisfly imagines from
their breeding localities and the movements back to these places for mating
:rnd/or egg laying present an involved but most interesting problem.

10. Dilferences between LT I and LT III
Both these traps were placed at lotic localities at a distance of about

18 km from each other. The general surroundings were rather similar:
hay-fields and, at further distance, coniferous and mixed forest. It may be
worth while examining the differences between the two LTC obtained.

Over the years, LT I yielded 60,879 and LT III 33,180 caddisflies (Fig. B).
This considerable difference is chiefly due to differences in the two dominanl
species, Rh. nubila and -4. stigmatella. Not only was the former much more
numerous in absolute figures in LT I than in LT III (52,900 and 8961 speci-
mens, respectively) , but its relative dominance was also much greater in
LT I (86.9 0/o and 27 .0 0/0, respectively). A. stigmatellct, on the other hand,
Entomol. Ts. ,4rs. 91. H. 1 - 4, 1970
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from the view-point of rnonitoring environmental changes using automatic
population sampling devices, a project of current interest. It seems clear that
findings at one site must not be extrapolated to other thus, for example,
a light-trap only reflects strictly local changes. The study of regional fluctua-
tions and trends would therefore require the use of very many sampling
points.

11. Ser ratios

For RIr. nubila and A. stigmatella, see above.

Taking into account species found in at least 20 individuals in LTC and
HC, respectively, it emerges from Tab. 3 that, in the L'fC, sex ratios vary
from 8 t/o males in Lepidostoma hirtum and 14 0/o males in R/r. nubila to
100 0/o males in several limnephilids, viz. Limnephilus spolsus, L. uittatus.
Asgnurchus thedenii and Rhadicoleptus alpestris. Ratios closely approach
100 0/o males also in several other limnephilids, such as Limnephilus stigma,
Anabolia concentrica and Potamophglar cingulatus.In /lalesus cligitatus and
H. tesselatus ratios are about 50 0/0, while I/. radiatus conforms with what
seems to be the general rule among limnephilids, that is, has a large
surplus of males.

In the HC, sex ratios vary from 24 0/o males in Lepidostoma lirtum to
77 0/o males in Molanna angustata. The samples are smaller than in the LTC,
but still it is obvious that ratios tend to be less unequal than in the HC.

In the small material of Apatania zonella, in which the males are known
to make up less than 10/o of the population (Schmid 1954, p.32), no males
were found.

Thus the general pattern seems to be that almost all scarce and many
abundant limnephilids have a large majority in the L'IC (as found also by
Crichton 1960 and Ulfstrand 1969b), that this is not so in most non-limne-
philids (cf. Nimmo 1966) and that the ratios are less unequal in the HC
than in the LTC.

There seem to be several possible interpretations of this pattern. In the
first place, lirnnephilid males may be more strongly attracted to light than
fernaies. This, in turn, may be due to different reasons. Females may be

physiologically differently equipped in terms of light perception or have
different phototactic response mechanisms. Or they may be active at those
times of the day when the light-sources are ineffective. In the second place,
rnales may range over wider distances than females. Of course, one inter-
pretation does not exclude the other.

'l'he fact that the rnale surplus is less marked in the HC, which has been

brought together mainly close to the reproduction localilies seems to favour
the hypothesis that males travel more widely than females. 'fhe almost
complete absence of females among the scarce limnephilids which presuln-
ably derive front distant localities seems to speak in the same direction. On
the other hand, Pota mophglar cingulatus was the only big limnephilid
frequently occurring around the trap sites in considerable numbers, appa-
.enily emerging from nearby river parts, and although this species had no
g."rf di.tur-r"e to correr from the reproduction area to the trap, the male
Entomol. T s. Ars, 91. il. 1 - 4, 1970
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Fig. 4. Annual fluctuations of the collections obtained in light-trap I an<t III.

excess was very large indeed. This might favour the hypothesis of different
phototactic reactions between the sexes.s

I'he present material does not allow the conclusion that there was a
genetically unequal sex ratio in any species, except Apatania zonella (cf..
Morgan 1956).

The discussion of the ecological significance of population movements in
caddisflies would gain in clarity, if the basically different concepts of migra-
tion and dispersal were kept rigidly separate. The issue is of great current
interest (cf. e.g. Novak & Sehnal 1963, Johnson 1963, 1969, Crichton 1g6b,
Haskell 1966).

1 2. Annual fluctucrtions
The light-traps \l'ere in exactly the same positions every year. No changes

in their surroundings could be seen. Thus it may be taken for granted that
3 In a light-trap placed at a small stream in South Sweden in which larvae of

P. ci,ngulatus were abundant, a moderate excess of females was obtained (Ulfstrand
I969b) thus making the situation still more puzzling.

E ntotnol . T s. .1rg . 91. II . 1 - 4. 1970
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annual fluctuations of the LTC were due to "natural" factors, namely 1) po-
pulation fluctuations, 2) changes in trappability, for example for meteoro-
logical reasons.

The gap in the functioning of LT III in 1963 seems to have left very
little trace in the material.

In Fig. 4 the annual fluctuations have been summarized with particular
reference to the dominant species, Rh. nubilq and A. stigmatella. There is
good agreement between the two LTC compared. In both, 1965 was an
outstanding year in terms of number of individuals caught. This was due
to both Rh. nubila and A. stigmatella being trapped in exceptional quantities.

As uray be seen from Fig. 5, the abundance of Rh. nubikt in LT I in 1965
rvas combined with an extraordinarily low proportion of males. No similar
relationship was seen in A. stigmltella. This supports the contentiotr that
upstream moving fernales are a key component of the Rft. nubila catch
in this trap.

In many other species large atrnual fluctuations may also be seen. Taking
into account all species obtained in at least 30 specimens in LT I+LT III, it
is found that two species were taken in largest numbers in 1962, one in 1963,
six in 1964 and ten in 1965. In this connection the following species have
been omitted because their flight periods were only incompletely covered by
the trapping periods: Sgnafophora intermedia, Arctopsgche ladoglensis, Apo-
tanie ruell ene r eni. Chaetopte rg r uillosct and Annifellct ob scurata.

It is of course tempting to look for possible relationships between the
benthic populations and the LTC. According to sampling results, benthic
populations rvere particularly high in 1964 in practically all taxa studied
(Ulfstrand 1968 a, pp. 72 et seq.). In A. stigmatella this might directly affect
the same year's catch, but perhaps also that of the following year, viz'
if rnany imagines were produced in 1964 and they met with very favourable
meteorological conditions grar-rting successful mating and egg laying. In Rft.
nubila the larval population studied in the sllnmer will influence the number
of irnagines in both the same and in the following year, because of the
particular life cycle of this species (Ulfstrand 1968 b) . However, a much
longer series of henthic sampling results and of light-trap collections are
recluired, before a proper analysis of this problem can be attempted.

13. Some conclusions

A collection of about 100,000 adult caddisflies was assembled from within
a narrowly restricted area at River Vindelilven in Swedish Lapland. Eighty-
two species were recorded, that is about one third of the entire Swedish
fauna. Several records were of faunistical interest.

The largest part of this collection rvas obtained in light-traps equipped
with long-wave U\r lamps which were obviously highly effective for this
purpose. Caddisflies seem to be suitable for long-terrn population studies,
since they are easily collected in automatic traps.

Yery large differences were found between the present collection and one
brought together by Forsslund (195a) at the lolver parts of River Vindel-
rilven. This illustrates the amplitude of ecological change from the lower
to the upper parts of this river. In this particular instance the differences
Dntontol Ts. ,1r0. 91. II. 1 - 4, 1970
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were, however, somewhat exaggerated because of the collecting methods
employed.

The flight periods of caddisflies are later than those of most other aquatic
(or more correctly, amphibiotic) insects in Lapland (cf. Ulfstrand 1969 a).
Limnephilids on average are later than non-limnephilids. The significance
of the seasonally shifting attraction force of any artificial light source in the
far north is pointed out.

Two species grossly dominated in the light-trap collection, viz. Rhgaco-
phila nubila and Apatania stigmdtella. They were also the most abundant
species in the hand-collection, although their dominance was much less
pronounced there. Important differences were found in the quantitative and
qualitative composition of the light-trap and hand-collections, respectively,
showing that the two methods are equally necessary in order to obtain a
reasonably adequate species list from a given area.

Many factors affect the trappability of a given species. As far as caddis-
flies are concerned, a light-trap placed close to a gil,en locality only very
imperfectly reflects the species composition of its benthic community.
Scattered specimens of many species presumably recruited from distant
localities were obtained, but on the other hand several species known to
have dense larval populations on the river bottom close to the trap site
were taken in very small numbers only. Apart from sheer distance, dif-
ferences in behaviour, motility and diel and seasonal periodicity obviously
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influence the trappability. If specific or sex differences in phototactic reac-
tions occur in any species is unknown.

The two light-traps providing most of the material were placed 18 km
from each other in comparatively uniform surroundings. Still the collections
obtained differ in many important respects. Although adult caddisflies seenr
to travel extensively away from their reproduction localities, a single light-
trap supplies a sample reflecting purely local conditions. This fact must be
taken into account when plans are made to monitor environmental changes
using light-traps as instruments for population sampling.

Large-scale movements along the river in egg-bearing females of Rhgoco-
phila nubiln probably explain the great numbers and unequal sex ratio of
this species in a light-trap, placed where the river changed its character so
that upstream moving individuals were suddenly facing a totally unsuitable
biotope.

In most limnephilids males wcre much more numerous than fenrales.
Although there seems to be indications that this is due to a higher frequency
of distanct travels in the males, the possibility of a sex difference in photo-
taclic response cannot be excluded for the present time.

Annual fluctuations were largely parallel in the two traps and in a majo-
rity of species.
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