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Abstract: Diel, seasonal and spatial pattern of the cadd{@fhichoptera) larvae drift was studied in two sedarder
lowland streams in Latvia (TumSupe and g Samples were taken downstream and upstreaimedfffles, with
three drift nets. 30 min sampling was done evergathours during a 24-hour period, once in spriwgnmer and
autumn in 2007. Taxa diversity and drift densityr@vhigher in the TumSupe Stream (that had mordestasater level)
than in the Koge Stream. The species composition in both streaassrelatively similar. However, the differences in
taxonomical composition among all seasons wereitotive TumSupe Stream and high in the g&oBtream. The larvae
were mostly day-active. Drift density downstreamntlod riffle was significantly higher than the ugstm area only in
the Korge Stream in May. | expect that caddisfly larva¢hie Koge Stream might also be more impacted by predation
of salmonids in the Kge Stream, as compared to the TumSupe Stream.
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Introduction mechanism of invertebrate drift (Elliott 2002a).
Many results of studies have confirmed the diel
Drift (the downstream transport ofperiodicity of the drift. The highest density ocgur
benthic invertebrates in the water column) glist after sunset and another one (slightly lower)
the aquatic invertebrates in streams has belefore sunrise (e.g. Waters 1972, Brittain,
intensively studied since 1950s. Most of th&ikeland 1988, Allan 1995). Nevertheless, the diel
studies were focused on mayflies (Watengattern is not unambiguous if different taxa are
1972, Brittain, Eikeland 1988, Allan 1995),compared. The corresponding maxima of
while investigations of the caddisflies inEphemeroptera, Plecoptera, Simuliidae and
Europe have much shorter history (e.g. OttamphipodGammarussp. drift generally occur at
1976, Waringer 1989, Fjellheim, Raddumight (Waters 1972, Brittain, Eikeland 1988, Allan
1998). 1995). The most caddisflies show similar
Caddisfly larvae form a significant behaviour, although some Limnephilidae do drift
quantitative fraction of the macroinvertebratenostly during the daytime (Brittain, Eikeland
drift (Brittain, Eikeland 1988). The order1988). Waters (1972) also suggested that caddisfly
Trichoptera is among the most important anidrvae were mostly day-active. Many caddisfly
diverse of all aquatic insect taxa (e.gspecies change their major diel drift pattern
Holzenthal et al. 2007, Mackay, WiggingBrittain, Eikeland 1988) and endogenous diel
1979, Balian et al. 2008). The larvae arghythm (Allan 1995) during their life cycle.
essential participants of freshwater food weligellheim (1980) studied free livinRhyacophila
and their presence and relative abundance amabila larval drift at West Norwegian River and
used in the biological assessment anfdund that the 1st and the 2nd instar larvae
monitoring of water quality (Holzenthal et al.possessed neutral phototaxis. Starting from the
2007). 2nd instar, the larvae become increasingly night-
Most stream invertebrates are nocturnalctive and the last-instar larvae were generally
and their increased activity at night oftemight-active. Elliott (2002a) studied day-night
leads to an increase in upstream movement$ianges in the spatial distribution of insects in a
and in downstream dispersal through thstony stream. These changes were an essential part
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of the behavioural dynamics of 12 of the 2Benthic macroinvertebrates also may move
species. The diurnal and nocturnal spatiaipstream themselves (Allan 1995). The
distribution did not change significantly forpersistence of upstream populations despite the
one sedentary, case-building, Trichoptereontinuous drift is called “stream drift paradox”
species, and one net-spinning Trichoptef@nholt 1995). Kopp et al. (2001) developed a
species Klydropsychesiltalai). Aggregation simple stochastic model for competition of
reduced significantly at night for four speciesgenotypes with different dispersal strategies in a
all  case-building  Trichoptera larvaestream habitat. They showed that exact
(Odontocerum albicorne  Sericostoma compensation of larvae drift by upstream biased
personatum Drusus  annulatus and adult dispersal is an evolutionary stable strategy.
Potamophylax  cingulatys Aggregation They concluded that the upstream biased dispersal
increased significantly at night, except at lowvas not necessary for persistence at the population
densities, for the remaining eightlevel, unless the reproductive rate was very low.
macroinvertebrate species, one being a Natural drift is normally related to the
nocturnal predator and the others beingbiotic factors — daylight, discharge, velocity,
herbivorous species; all occurred frequentlgubstratum, water temperature, turbidity, and
in night samples of invertebrate drift (Elliottmoonlight. Abundance of food, predators, and
2002a). especially its own benthic density are regarded as
Young animals often predominate in thehe most important biotic factors affecting theftdri
drift of caddisfly larvae that underlines theof a taxon (Statzner et al. 1985).
role of drift in dispersal (Waters 1972). Drift Walton’s (1978) results suggest that
enables organisms to avoid unfavourableubstrate-specific associations may begin forming
conditions and gives them the potential tdirectly from the drift. Drift may occasionally
colonize new habitats (Brittain, Eikelandfunction as a direct, one-way link connecting
1988). Cereghino et al. (2004) studied mayflgimilar associations. Lowered energy cost of
Rhithrogena semicolorata  (family migration is a probable advantage to animals
Heptageniidae) drift under natural andémploying drift in this manner (Walton 1978).
hydropeaking conditions with aim to find outShearer et al. (2002) summarized that hydraulic
whether the larvae enter the drift in active cand substrate heterogeneity might influence spatial
in passive way. Kohler (1985) interpreted theariability of drift indirectly through the effeaif
mayfly Baetis nocturnal activities mainly these factors on benthic invertebrate density.
through the foraging activities. Wilzbach’sStable substrates act as refugia from floods and
(1990) observations did not support thenay contribute to high local abundances in drift,
hypothesis thaBaetis drifted at night time, while unstable areas may have low densities of
because they were hungry and were searchibgnthic invertebrates and hence make smaller
for food. Drift of aquatic invertebrates alsacontribution to the drift (Shearer et al. 2002).
may reflect intraspecific competition for Robinson et al. (2004) found that floods
space. Density-dependent drift occurs wheneduced macroinvertebrate densities by 14% to
animals are abundant enough to outbalan®2%, averaged across habitat types, and the %
the capacity of their microhabitat. Howeverreduction was related to flood magnitude. Fewer
physical perturbation and predation magrganisms were lost from bedrock habitats (43%)
maintain population densities below this levehhan from the other habitat types, and the most
(Bishop, Hynes 1969 after Ciborowski 1983).macroinvertebrates typically were lost from pools
A milestone of the drift studies was thg>90%).
“colonization cycle” hypothesis of population Holomuzki (1996) found that nocturnal drift
regulation, including the downstream drift oiof mayfly Heptagenia hebe measured from
aquatic larvae and upstream flight of wingeénclosed substrates, was significantly lower from
adults (Mdller 1974, Waters 1972). Hencegobble/boulder substrates (0.1%) than from
upper reaches of streams remain populated gsavel/pebble and woody debris. Drift was
aquatic insects in spite of the tendency dftrongly linked to substrate type, not predator
larvae to drift downstream (Anholt 1995)type. Cobble/boulder substrates apparently
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function as sinks (where immigration >2009). Further drift investigations are essential i
emigration) for dispersingl. hebenymphs in the Baltic ecoregion in relation to the stream atse
sandy streams with limited suitable habita#cology and feeding of the salmonids.

(Holomuzki 1996). Whereas Elliott (2002b) I hypothesized that drift of caddisfly larvae
found that water depth and the type ofhanged among hours, seasons, and stream
substratum at the two investigated sites wehabitats and a fast-flowing section (riffle) could
two major factors affecting the time spent irthange the drift pattern. Thus, the aim of the pape
the drift. The effect of the macrophytes andvas to study diel and seasonal drift pattern
greater depth were to reduce the time to 398eownstream and upstream to the riffle section at
of that at the shallower, stony site. Hay et alwo medium sized lowland streams in Latvia.
(2008) found that macroinvertebrate drift

increased in response to low-discharge events Methods

and reduced organic matter transport.

Drift density and size structure areStudy area
important measures of productivity of rivers TumSupe and Kge streams are of the
for salmonids (Hayes et al. 2000). Time spesecond order siliceous lowland streams with fast
in the drift may provide a useful measure follow and well-oxygenated brownish water. Akal
comparing the downstream dispersal adnd different sized lithal habitats (pebbles,
invertebrates in different streams, and may lwobbles, medium size stones, with watermoss
a useful addition to models for the driftFontinalis sp. and macroscopic algae cover)
feeding of salmonids, because it represent®minate on the bottom. Upstream to the riffle
the period over which a drifting invertebratesections akal, FPOM, CPOM and macrophyte
is available to drift-feeding fish (Elliott microhabitats were more characteristic.
2002b). The TumSupe Stream is a tributary of the

Salmonids in particular select and.iela Jugla Stream in the Daugava River basin.
defend territories which are the best suited fathe catchment area (106.4 Rnat the sampling
the interception of drift; the size and locatiorsite (24°35'03"E, 57°00°21”"N) was covered by
of the territory is determined by the driftmixed forests (50%), cropland (30%), open
density and patterns of drift in the wategrass/bushlands (10%) and pastures (10%) (Figure
currents (Waters 1972). 1).

Despite the long history of the drift The Korge Stream is a tributary of the
studies, the further studies on drift pattern arfSialaca River. The catchment area (126.63)lan
mechanisms are in progress. In Latvia, drift dhe sampling site (227'28"E, 5745'43"N) was
aquatic invertebrates was studied onlgovered by mixed forests (60%), open
fragmentarily.  Preliminary  studies ongrass/bushlands (10%), cropland (20%) and
seasonal and diel drift dynamics were stilbastures (10%) (Figure 1).
conducted only for mayflies (Skuja et al.
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Figure 1. Sampling sites in the Ker Stream (Salaca River basin) and TumSupe StreaogdYa
River basin) (used data layers developed by Eregiottd.).

Drift sampling
The samples were collected downstream

and upstream to the riffle section of the botbrift data analyses

streams. Drift density was calculated according to
Three drift nets (frame size of 0.25 x 0.25he following formula (Smock 1996):

m?, mesh size of 0.5 mm) with exposition

period of 30 minutes, at two cross sections at__ . : (n)- (100

each stream were used eight times per 24-hou Pt - density= (t)- (w)- (h) - (v) - (3600s/ h)

period (at 00.00, 03.00, 06.00, 09.00, 12.00,

15.00, 18.00 and 21.00 o'clock). As an where n is number of individuals, t is

exception, in the TumSupe Stream ORy hosit] : . - .
) ) position period (h), w is net width, h is net
30.10.2007, four times per 24-hour period Werﬁeight, v is mean current velocity, and “3600" is

expoietdtcr)lr(]ely.Tuméupe Stream, sampling g 2PPlied to convert hours to seconds.
’ Drift rate was defined as a number of
performed on 24/25.05, 21/22.08 and 30.10 |

; Ebllected individuals per 0.5 h.

2007. At the Koge Stream It was done on Similarity of the species composition at
18/19.05, 7/8.08 anql 29/30.09 in 2007. studied streams was compared, by using

Current velocity (m/s) was measuredSzrensen’s similarity coefficient:
using “Mini” current meter, model “1205” in
front of each drift net. The water depth for each 2
drift net was measured. Water temperatdi@)(
and light intensity (lux) were measured, using

luxmeter YK-2000 PLX for each sampling . o
period. where A, B is number of species in sample A

Drift samples were preserved in 4% (finaf"d B. respectively, and C is the number of
concentration) formaldehyde solution. Caddisfiyared species (Krebs 1999).
larvae were identified to the species or higher non-parametric  Wilcoxon-Mann-

taxonomic level, using the following keys:Withney test — (synonym  Mann-Withney

Wallace et al. (2003), Edington, Hildrew('Vilcoxon) W test) (Dytham 2003) was used to

(2005), Waringer, Graf (1997), Lepneva (1964:ompare the medians, applying Statgraphics
1966). Plus software.

c,=——-100,
2C+A+B
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The mean current velocity was significantly
higher downstream of the riffle. The mean water
Characteristics of abiotic parameters in the  temperature and the photoperiod changed
streams seasonally (Table 1).

In the TumSupe Stream, the mean depth
did not change significantly during the seasons.

Results

Table 1. Mean current velocity, mean depth, phaiodeand mean water temperature upstream
and downstream to the riffle section in the Tums8fream in 2007. Explanations: * n=8, ** n=4.

Date 24/25.05* 21/22.08* 30/31.10**
Stream section UpstredMownstrean Upstream |[Downstrean Upstream [Downstrean
Mean depth (m) 0.21 0.25 0.23 0.23 0.23 0.25
Mean current velocity (m/s) (n=8) 0.3 0.6 0.2 0.7 50 1
Photoperiod (h) 17 15 9

Mean water temperatur€Q) (n=8) 15.3 17.5 8

In the Koge Stream, the mean depth digection. In August, the water level reduced
not change significantly likewise (except duringignificantly while one could not measure the
low water period). The current velocity wasurrent velocity, and it was estimated to be 0.01
insignificantly higher downstream of the rifflem/s (Table 2).

Table 2. Mean current velocity, mean depth, phaiodeand mean water temperature upstream
and downstream to the riffle section in the goStream in 2007.

Date 18/19.05 7/8.08 29/30.09
Stream section Upstreanbownstrean) UpstreagDownstrean) UpstrearirDownstrearr
Mean depth (m) 0.25 0.23 0.13 0.24 0.25 0.25
Mean current velocity (m/s) (n=8) 0.4 0.5 0.01 0.01 0.3 0.5
Photoperiod (h) 17 16 12

Mean water temperaturéd) (n=8) 12.3 19.1 13.0

Taxonomic composition and seasonal Psychomyiapusilla were the most abundant
characteristics of caddisfly drift taxa and_asiocephalabasalis Oecetistestacea
Caddisfly larvae drift was richer in specief\gapetusochripes and Athripsodesspp. were
in the TumSupe Stream than in the Eer also found frequently in May (the last instar
Stream (Table 3). The total drift rate was alskarvae in relatively high abundances were
significantly higher in the TumSupe Stream imbserved mainly) (Figure 2A)Hydropsyche
May (565 ind. per 0.5 h) and August (227 indspp. juv., Agapetus ochripes Lasiocephala
per 0.5 h), but it was relatively similar inbasalis, Hydropsychpellucidulawere the most
October in the TumSupe Stream and iabundant taxa, andOecetis spp. juv. and
September in the Kge Stream (409 ind. perMystacides spp. were observed the most
0.5 h and 414 ind. per 0.5 h, respectively). In tHfeequently in the drift samples in August (Figure
TumSupe Stream, the drift rate was the lowest #B). Limnephilidae gen. spKydropsychespp.
August. In the Kaoge Stream, it was very low in juv., Agapetusochripes Ithytrichia lamellaris
May and August (39 ind. per 0.5 h and 29 ind.epidostomahirtum and Athripsodesspp. juv.
per 0.5 h, respectively). were abundant in October (Figure 2C). The first
instar larvae, especiallidydropsychespp. and
Limnephilidae gen. sp., were found in the drift
samples in August and October.

A diel taxonomic composition of drifting
species in the TumSupe Stream

Ithytrichia lamellaris Hydroptila spp.,
Hydropsyche siltalai, Lepidostoma hirtum,



Diel, Seasonal and Spatial Drift Pattern of the disfty (Trichoptera) Larvae... 19

Table 3. A taxonomical composition of drifting cagfties in TumSupe and Kge streams in 2007.

Stream name and sampling date
Taxa TumSupe Stream Kge Stream
24/25.05 21/22.08 | 30/31.1018/19.05 7/8.08 | 29/30.09

BERAEIDAE

Beraeodesninutus(LINNAEUS, 1761) X

BRACHYCENTRIDAE

Brachycentrus subnubillBURTIS, 1834 X

ECNOMIDAE

Ecnomus tenelluRAMBUR, 1842) X

GOERIDAE

Goeridae gen. sp. X X

Goerapilosa (FABRICIUS, 1775) X X X

Silo pallipes(FABRICIUS, 1781) X X X

GLOSSOSOMATIDAE

AgapetusochripesCURrTIS, 1834 X X X X

HYDROPSYCHIDAE

Cheumatopsyche lepid®CTET, 1834)

Hydropsyche siltalaDOEHLER, 1963

Hydropsyche pelluciduléCurTis, 1834)

x
x
x
x

Hydropsychespp. juv.

x
x
x
x
x

x

Stactobiella risi(FELBER, 1908)

HYDROPTILIDAE

Hydroptila spp. X X X X

Ithytrichia lamellarisEATON, 1873 X X X X

LEPIDOSTOMATIDAE

Lasiocephala basaliKOLENATI, 1848) X X X

Lepidostoma hirtunfFABRICIUS, 1775) X X X X X X

Lepidostomatidae gen. sp. X

LEPTOCERIDAE

Leptoceridae gen. sp. X X X

Athripsodes albifron$LINNAEUS, 1758)

Athripsodes aterrimu6STEPHENS 1836)

Athripsodesspp. juv.

Mystacidesspp. juv.

X
X
x

XX [X [ X |X
X
X
x
x
x

Mystacides azuref INNAEUS, 1761)

Ceracleaspp. juv. X X

x
x
x
x
x
x

Oecetisspp. juv.

Oecetis testace@CURTIS, 1834) X X X

LIMNEPHILIDAE

Anabolia laeviZETTERSTEDT, 1840, juv. X

Glyphotaelius pellucidufReTzius, 1783) X X

Halesus tesselaty®RAMBUR, 1842) X X

Limnephilidae gen. sp. juv. X X X X X

Limnephilusspp. juv. X X

ODONTOCERIDAE

Odontocerum albicornéScopoLl, 1763) X

POLYCENTROPODIDAE

Cyrnus trimaculatugCurTIS, 1834) X X

Polycentropodidae gen. sp. juv. X X X X

Polycentropus flavomaculatyBCTET, 1834) X

PSYCHOMYIIDAE

Lype reductg HAGEN, 1868) X X X

Psychomyia pusill§FABRICIUS, 1781) X X X

RHYACOPHILIDAE

Rhyacophila nubil&ZETTERSTEDT 1840 X
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Continuation of Table 3

Stream name and sampling date

Taxa TumSupe Stream Kge Stream
24/25.05 21/22.08 | 30/31.1018/19.05 7/8.08 | 29/30.09
Rhyacophilaspp. juv. X X X X

SERICOSTOMATIDAE
Sericostoma personatu(liRBY, SPENCE 1826) X

Trichoptera spp. indet. pupae/imago X X
Total number of taxa 25 21 25 8 8 22
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Figure 2. Diel drift pattern of dominating caddystaxa in the TumSupe Stream in 2007.
A —24/25.05, B — 21/22.08, C — 30.10. Error béwsws standard deviations.
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A diel taxonomic composition of drifting Limnephilidae gen. sp. juv.,Lepidostoma

species in the Koge Stream hirtum, Athripsodes spp. were the most
Few individuals were caught in May andabundant taxa andVystacides spp., Oecetis

August. Lepidostoma hirtumOecetisspp., and testacea,and Polycentropodidae gen. sp. were

Athripsodesspp. were the most abundant taxa ifound frequently in September (Figure 3, Table

May. Athripsodesspp. was the only frequently3).

found taxon in August (Table 3). But
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Figure 3. Diel drift pattern of the dominating c&lly taxa in the Koge Stream on 29/30.09 in
2007. Error bars show standard deviations.

The species composition of caddisfly larvathe caddisfly taxa at least were different, as
drift was very similar during all seasons in theompared to the TumSupe Stream (Table 4).
TumSupe Stream. In the Kg Stream, a half of

Table 4. Sgrensen’s similarity coefficient (%) foe species composition in drift samples
in TumSupe and Kge streams between seasons in 2007.

TumSupe Stream 21/22.08 30.10 E®Stream | 7/8.08 29/30.09
24/25.05 68 69 18/19.05 35 36
21/22.08 67 7/8.08 45

The species composition in drift samples of The drift density was low, and clear diel
both streams was relatively similar. Theattern was not found in August (Figure 4B).
Sgrensen’s similarity coefficient of TumSup&he density was higher upstream of riffle

and Koge Streams was 69%. section with two small peaks at dusk in four
cases. Significant differences were not observed
Diel variation of caddisfly drift density in the drift density in light and dark time of the

Increase in caddisfly drift density wasday in August (Figure 4B).
observed in night time in May in the TumSupe The drift density was higher in daytime
Stream. In the darkest time, drift density wathan in night time in October. Then the drift
higher even upstream of the riffle, but in thelensity was higher than in August, and more
next period (during dusk) — downstream of th&equently during the daytime than in May
rifle. In general, the drift density during(Figure 4C).
daytime was low in May (Figure 4A).
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Figure 4. Mean drift density (n=3) per 106 im the Tum3upe Stream in 2007: A is 24-25.05, B is

21-22.08, C is 30-31.10* and in the KerStream in 2007: D is on 18-19.05**, E is on 783 is

on 29-30.09. Grey columns — downstream of rifflajtes columns — upstream of riffle. Error bars
show standard deviations. *Sampling was done amly fimes per 24-hour period, ** n=1.

The drift density was comparatively low Spatial differences (upstream/downstream
and higher downstream to the riffle section in riffle)
May in the Koge Stream. The maximum was Statistically significant difference between
observed during dusk (Figure 4D). the medians at 95.0% confidence level for
Similarly, the drift density was low andsamples downstream and upstream to the riffle
higher downstream to the riffle section irsection were found in May (p=0.04<0.05), but
August. Two small maxima were observedot in August (p=0.05) and September
during dusk (Figure 4E). (p=0.87>0.05) in the Kge Stream (Figure 5A,
The drift density was significantly higher5B and 5C). Similarly, statistically significant
and more stable in September, comparing thfference between the medians at 95.0%
May and August. Slightly higher caddisfly driftconfidence level for samples downstream and
density was observed in night time (Figure 4F).upstream to the riffle section in May (p=0.79),
August (p=0.87) and October (p=0.67) were not
found in the TumSupe Stream (Figure 5D, 5E
and 5F), since the corresponding p-value was
greater than or equal to 0.05.
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Figure 5. Box- and Whisker plots of the mean (ne&)disfly Trichoptera larvae drift density
downstream (D) (n=4) and upstream (U) (n=4) torifile section in 2007: A is on 18-19.05, B is
on 7-8.08, C is on 29-30.09 in the KerStream, D is on 24-25.05, E is on 21-22.08,0dni80.10
in the TumSupe Stream. Range bares show minimunmamxdnum, boxes are interquartile ranges
(25 percentile to 75 percentile), bars in boxesaedians, and small crosses are the mean and small
squares — outliers.

Discussion and conclusions Agapetusis grazer and feeds on periphyton
(Allan 1995).
The drift density and the taxa diversity in In general, caddisfly drift density and drift

drift samples were the highest in Mayrate were low in the Kge Stream. The most
inconsiderably lower in  October, butabundant drift density occurred in September,
significantly lower in August, comparing towhile only few individuals were caught in May
May in the TumSupe Stream. Certainly, thand August. The juveniles of limnephilids were
spring drift pattern could be mainly linked withthe dominant, followed byepidostomahirtum
the individual life cycle characteristics ofandAthripsodesspp. The drift rate tended to be
caddisfly species, because of predominance iasignificantly higher downstream of the riffle
the last instar larvae. In addition, there could section and during the daytime, maximal light
strong impact of hydrological conditions. intensity and temperature.

In contradiction to the Kge Stream, Limnephilid juveniles dominated also in
hydroptilids  Ithytrichia  lamellaris and the TumSupe Stream in October. Most of them
Hydroptila spp., andAgapetusochripes were feed on plant litter of terrestrial origin and
characteristic for the TumSupe Stream@mergent vegetation. The main growth of those
(especially in May). species occurs between autumn and spring when

Hydroptila spp. feeds, by sucking cells ofleaf litter is the richest (Wallace et al. 2003).
filamentous green algadthytrichia lamellaris Detritivores that feed on coarse particulate
larvae feeds on diatoms (Hickin 1968), whil@rganic matter (i.e. shredders) may account up
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to 40% of the total invertebrates in low-ordecloser to the Baltic Sea, and there is minimal
streams and they may be limited by foodnthropogenic hydromorphological degradation
(Azevedo-Pereira et al. 2006). of the River Salaca and no constraints for the
Lepidostoma hirtum was the most migration of Baltic salmon.
frequently found species in the drift samples in  Gallery-building larvae of Psychomyia
both streams. This species is widespregusilla (Edington and Hildrew 2005) were
throughout Europe. The other species dbund only in the TumSupe Stream.
Lepidostomatidae -tasiocephalabasalis, was Athripsodesspp. andOecetistestaceao a
found only in the TumSupe Streamlesser extent were frequently found in drift
Lepidostomatidae have fairly long summesamples. Larvae of most Leptoceridae genera
flight period and final-instar larvae can be foundeem to be omnivorous feeders, but
during the yearLepidostoma hirtunwas found specialization as a predator is evident in the
overwintering at the 2nd to the 5th instar, anchandibles oDecetis(Wiggins 1977).
Lasiocephala basalisat the 4th and the 5th The species composition of caddisfly
instar (Wallace et al. 2003).. basalispossesses larvae drift was very similar during all seasons
a univoltine life cycle. Adults emerge from Junén the TumSupe Stream and less similar in the
to August. Larvae are facultative xylophageKorge Stream. The species composition in both
(feed on wood), but also can use leaf littestreams was relatively similar. The taxonomic
(Hofmann 2000). UnlikeLepidostomahirtum, diversity in macroinvertebrate drift at terminal
whose last-instars cases consist of leahds of 10 riffles was similar across all riffles,
fragments, Lasiocephala basalis constructs although drift densities of the dominant
mineral cases in all larval instars. Its larvagaxonomic groups were spatially heterogeneous
exhibit striking aggregative behaviour prior taand significantly different (Hansen and Closs
pupation, forming pupal aggregations of up t8007). Moreover, there were no significant
500 individuals. The larvae are highly mobilaifferences in the mean number of taxa drifting
and migrate to the root masses along the streaot of each riffle by month. Mayflies and
edge during periods of higher discharge. Thagrrestrial invertebrates entered the drift in
prefer current velocities less than 15 cm/significantly higher numbers during the summer

(Hofmann 2000). compared to the winter, whereas caddisflies did
Hydropsychidae was the dominant taxonot differ significantly.
in the TumSupe Stream (particularly Diel periodicity with nocturnal increase in

Hydropsychesiltalai in May andHydropsyche drift density was found in the TumSupe Stream
spp. juv. and H. pellucidula in August) only in May. A slight increase in drift density
comparing to the Kgie Stream. Holomuzki andduring dark time of the day or dusk was
Van Loan (2002) have summarized factorgharacteristic in May and August in the Ker
which  affect caseless, retreat buildeBStream. The obtained results approved that
hydropsychid drift. Abiotic factors include caddisfly larvae were mostly day-active (see
substrate availability and texture and flovalso Waters 1972).

disturbance, whereas biotic factors include The caddisfly larvae drift rate could be
predation risk, food availability, intraspecificalso related to physical disturbance of substrate.
aggressive  encounters and life  stagEhe majority of caddisfly larvae, as compared to
(developmental) changes (Holomuzki, Vamayfly larvae, are weak swimmers. They may
Loan 2002). The behaviour of the net—spinningehave as passive particles and remain
caddisflies could be also influenced by a limiteduspended until water velocity subsides
number of suitable sites to construct their nefkancaster et al. 1996).

(Elliott 2002a) or low food abundances (Hay et Statistically significant differences
al. 2008). Hypothetically, the salmonidupstream and downstream to the riffle section
predation pressure could be higher in thedeor were found only for the TumSupe Stream in
Stream, comparing to the TumSupe StreaMay. There was no clear increase in drift
because Kage is inhabited both by brown troutdensity downstream to the riffle section for the
and Baltic salmon. The K@e Stream is located TumSupe Stream. Insignificant increase in drift
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density was characteristic for the KerStream University of Life Sciences) for the constructive
in May and August. Densities dfepidostoma review and linguistic corrections on the earlier
hirtum were similar in riffles and pools in anversion of the manuscript. | thank MSc Lauma
Iberian stream, but production was higher iGustpha (Faculty of Geography and Earth
riffles than in pools Azevedo-Pereira et alSciences, University of Latvia,i§a) and Laura
(2006). It could be related to additional foodsrinberga for the help in the preparation of the
resources in riffles or to higher accumulations ghap. The material was collected in the
leaf detritus in riffles than in pools. The totaframework of the National Research Program
invertebrate and aquatic drift density (includingClimate Change Impact on Water Environment
caddisflies) was proportional to the riffle arean Latvia” (KALME), WP3 “Climate Change
and riffle length (Hansen and Closs 2007). Thenpact on Freshwater Ecosystems and
distance that invertebrates travelled appearedBmlogical Diversity”.
be directly related to the length of riffles (1.2-1 The investigation was supported by
m), because more larvae were collected Buropean Social Fund (ESF), agreement No.
downstream ends of longer riffles if compare@009/0138/1DP/1.1.2.1.2/09/IP1A/VIAA/004.
to shorter ones.
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