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ABSTRACT: The main objective of this study is to find out the fauna of macroinvertebrate and composition of
functional feeding groups about the aquatic insects to microhabitat from the Geum River, Korea. This study is
based on investigations of the main channel of Geum River, Korea which is upstream of Daecheong Dam, and
carried out in the spring and autumn of 2004. Collections from all the sites were 39,532 individuals, 130 species,
54 families, 16 orders, 7 classes, and 4 phyla of macroinvertebrates. Aquatic insects were composed of 90.76%
(118 species) and 98.88% (39,088 individuals) of all the identified species. Among the microhabitats, the riffles
were collected 26,293 individuals and 92 species, and the runs were collected 12,329 individuals and 89 species.
Finally, the pools were collected 494 individuals and 41 species.

In this survey, the proportions of functional feeding groups of aquatic insects were as follows (percent of
identified): predators 37.65%, gathering-collectors 23.53%, scrapers 16.47%, filtering-collectors 11.76%, shre-
dders 9.41% and plant-piercers 1.18%. Also, the functional feeding groups were sorted according to microhabitat,
in the riffles 30.65% were predators and 29.03% were gathering-collectors; in the run 30.3% were predators,
and 28.79% were gathering-collectors; while in the pools 36.67% were predators, and 30.0% were gathering-
collectors. In all microhabitats, gathering collectors and predators were predominant, because most of the survey
sites are in the midstream. Also, the scrapers were shown more frequently in the riffle (17.74%) and run (18.18
%) than pool (13.13%), the filtering-collectors were shown more frequently in the riffle (14.52%) and the run
(12.12%) than the pool (6.67%), and the plant-piercers (3.33%) were found only in pools. But the shredders
weren't a difference in the run (10.61%), the pool (10.0%) and the riffle (8.06%), because of the characteristic.

Microhabitats (riffle and run) are much alike in composition ratio of functional feeding groups and pool was
very lower out of composition ratio in microhabitats. But riffle is very important than run, because most of
individual occur in streams. Besides, pool was diverse to composition ratios, considering the number of indivi-
duals.
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INTRODUCTION

Stream ecosystems occur within long channels of flowing water.
And there exists the many biota such as Plants, Planktons, Ma-
croinvertebrates (Invertebrates and aquatic Insects) and Fishes. Above
all, macroinvertebrates are the important component in the aquatic
ecosystem and have long been used to evaluate the water quality
of streams and aquatic insects are the most diversified and abundant
group among the macroinvertebrates in streams (Hilsenhoff 1977).
As they are mostly primary and secondary consumers, they are very
important members at food chain of the stream ecosystem (Hynes
1970, Ward 1992, Wiliam and Feltmate 1992). Since the various
food resources of stream ecosystems are used by groups of animals

with different feeding strategies, a classification of the functional

feeding groups was proposed and is now often used to describe the
ecological function of these animals (Cummins and Klug 1979,
Merritt and Cummins 1984, 1996). Changes occurring in aquatic
fauna or the proportions of their functional feeding groups due to
artificial reasons such as water pollution often indicate damage to
the ecosystem which needs attention (Allan 1995, Quinn and Hic-
key 1990, Vannote et al. 1980).

The Geum River is very big river in South Korea after the Han
and Nakdong Rivers. In the past, the Geum River has been known
for its clean water; however, the water quality is now getting worse
because of expansion of cities due to population increase, rapid
industrial development, and the increase of stock feeding facilities
in agricultural areas within the river basin. There have not been many
biological investigations for organisms inhabiting in Geum River
comparing to those on the Han and Nakdong Rivers (Hwang et al.
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1992a, b).

According to the river continuum concept, the composition of
the functional feeding groups was changed from upper to down-
stream with changes in the aquatic environment. Also, community
patterns of species different with microhabitats. There is little research
on functional feeding groups in Korea except the study of Bae et
al. (2003), which analyzed the composition of the functional feeding
groups of aquatic insects living in Gapyeong Stream, Gyeonggi-do.
Therefore, the objective of this study is to find out the fauna of ma-
croinvertebrates and composition of functional feeding groups about
the aquatic insects in the microhabitats for the main stream of the

Geum River.
MATERIALS AND METHODS

Study Period and Area

This study was performed in 2004. Sampling was carried out
from May 24 to May 28, when aquatic insects most frequently occur
in larval forms, and from September 25 to September 30, when the
river stabilizes after the disturbances caused by heavy rainfall during
summer.

Nine sample sites were selected on the mainstream of the Geum
River, upstream of Daecheong Dam. The study areas were sorted into
three categories. Upstream sites were at more than 500 m elevation.
Midstream sites were at 500 to 150 m, and downstream sites were
at less than 150 m elevation (Fig. 1).

Methods

1. Sampling Details

Collections of larva were made using both qualitative and quan-
titative methods. Qualitative collections were made using a scoop
net (1515 cm’, mesh 0.5 mm). Quantitative samples were made
using a 0.5 mm diameter Surber net (30x30 cm2, 50x50 cmz, mesh
0.75 mm); mainly in the main stream. Nine sites where a riffle-run-
pool sequence repeated more than twice were selected and quantita-
tive collections were made twice at each site.

The sample collections were delivered to the laboratory and the
specimens identified and classified using a stereoscopic microscope
(Nikon SMZ-1) referring to the materials of Kim (1973, 1977),
Kwon et al. (1993), Song (1995), Lee (1971) and Yoon (1988, 1995).
The identified specimens were preserved in 80% ethanol and stored
in the Laboratory of Animal Taxonomy and Ecology at Daejeon

University, Daejeon, Korea.

2. Microhabitat
Physical factors of microhabitats such as velocity, water depth
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and substrate etc. were various. Above all, microhabitats of stream
were sorted by velocity. Riffle was more than 0.5 m/s, run was
from 0.5 to 0.1 m/s and pool was less than 0.1 m/s.

3. FFG (Functional Feeding Group)

Members of an FFG can be assigned according to the shape of
their mouthparts, and this morphological character was the criterion
for our classification. From this, the functional feeding groups of
aquatic insects in Korea were classified into 6 groups at the level
of genus. The six functional feeding groups were: 1) Shredders that
eat coarse particulate organic materials, 2) Scrapers that eat algae
and biofilms attached to stones, 3) Filtering collectors that harvest
their food from flowing water, 4) Gathering collectors that scratched
their food from substrate, 5) piercers that suck nutrients from aquatic
plants and 6) predators that capture and consume living prey. The
FFG methods were carried out according to Ro (2002).

RESULTS AND DISCUSSION

Fauna of Benthic Macroinvertebrates

In this investigation of all sites, the benthic macroinvertebrates
were collected 39,532 individuals, 130 species, 54 families, 16 orders,
7 classes, and 4 phyla. Above all, aquatic insects were composed
of 90.76% (118 species) and 98.88% (39,088 individuals) of all the
identified species. Among the microhabitats, the riffles were collected
26,293 individuals and 92 species, and the runs were collected
12,329 individuals and 89 species. Finally, the pools were collected
494 individuals and 41 species (Appendix 1). Also, among the aquatic
insects, members of three orders made up 69.49% of all species.
Members of Trichoptera made up 26.92%, Ephemeroptera 24.62%,
and Diptera 11.54% of all the macroinvertebrate species. Also, those
three orders also made up 92.24% of total individuals. Members of
Ephemeroptera made up 42.88%, Trichoptera 36.24%, and Diptera
13.12% of all the individuals (Table 1). The number of aquatic insect
species obtained more than Hwang and Chang (1992b), considering
the number of survey sites.

When the diversity of macroinvertebrates by survey site was
tabulated, survey site 7 was greatest with 66 species. The other sites
showed a wide range: site 6 (61), site 5 (60), site 2 as (51), sites
1 and 8 (48), site 9 (39) and site 3 with 30 species (Fig. 2). Among
the upstream sites, sites 1 and 2 had more species than site 3. Site
4 had fewer species than sites 5 and 6, which were midstream sites.
Among the downstream sites, the number of species decreased with
distance to the Daecheong Dam. The presence of more macroinver-
tebrates in midstream areas, rather than in upstream or downstream
areas is typical of monsoon regions, including Korea (Ward 1992,
Williams and Feltmate 1992).
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Fig. 1.
Site 1:
Site 2:
Site 3:
Site 4:
Site 5:
Site 6:
Site 7:
Site 8:
Site 9:

Location of sampling sites in the Geum River.
Upstream near a Buddihist temple of Baengnyeon, waterfall of Guchoen in Mt. Deogyu.
Gucheon waterfall in Mt. Deogyu, Sangsam-myeon, Muju-gun.
Pahoi, Mujugucheondong, Sangsam-Myeon, Muju-gun.
Gamak-ri, Jinan-eup, Jinan-gun.
Naedo-ri, Muju-eup, Muju-gun.
Daesan-ri, Jewon-myeon, Geumsan-gun.
Gugang-gyo, Gugang-ri, Yangsan-myeon, Yeongdong-gun.
Simcheon 1 Water Gate, Simsheon-ri, Simcheon-myeon, Yeongdong-gun.
Hapgeum-ri, Dongi-myeon, Okchoen-gun.

Composition of Functional Feeding Groups

The composition of the FFGs found at the sites on the Geum
River was based upon 65 genera (85 species) which were classified
into functional groups by aquatic insects (Appendix 1). When the

composition of the functional feeding group was illustrated, pre-
dators were the biggest group of 37.65%; gathering collectors were
23.53%, scrapers 16.47%, filtering-collectors 11.76%, shredders 9.41
%, and plant-piercers 1.18%. Gathering collectors and predators occur
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Table 1. Composition of species and individuals in the Geum River

Number Number of

Orders of species % individuals B

Tricladida 1 0.77 27 0.07
Mesogastropoda 4 3.08 313 0.79
Basommatophora 2 1.54 9 0.02
Veneroida 1 0.77 36 0.09
Archioligochaeta 1 0.77 43 0.11
Arhynchobdellidae 2 1.54 15 0.04
Amphipoda 1 0.77 1 0.00
Total No. of Non-insecta 12 9.24 444 1.12
Ephemeroptera 32 24.62 16,944  42.88
Odonata 11 8.45 27 0.07
Plecoptera 10 7.69 1,907 4.82
Hemiptera 3 231 5 0.01
Megaloptera 1 0.77 21 0.05
Coleoptera 10 7.69 670 1.69
Diptera 15 11.54 5,187 1312
Trichoptera 35 2692 14326  36.24
Lepidoptera 1 0.77 1 0.00
Total No. of Insecta 118 90.76 39,088 08.88
Total No. of
Macroinvertebrates g i 39532 100

1
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Fig. 2. Composition of macroinvertebrates at sites in the Geum River.

more frequently and show a tendency characteristic in proportion to
each other at sites. The reason why predators occupied the highest
shares is because the feeding groups belonging to a certain orders
show carnivore characteristics (Ro 2002). And more than half of all
the groups considered (51.76%) were either collectors or scrapers in
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the Geum River, because most of the survey sites are in the
midstream (Fig. 3).

In the upstream sites, shredders and collectors occur more fre-
quently (Site 1 and 2), and midstream sites, scrapers and collectors
are shown more frequently (Site 5~7). Finally in the downstream
area scrapers and collectors are getting reduced (Site 8 and 9), as
shown in Fig. 4. These conditions are consistent with the general
characteristics of streams in Korea (Bae et al. 2003).

The decrease of the scrapers when it gets nearer to Daecheong
Dam is because of the characteristics of streams, which are open
to the sunlight all year round except the upstream including the source
and show high primary productive capacity. Therefore the share of
the scrapers is relatively constant. Even so, it is estimated that the
relative emergence rates and occupancy rates could be different; the
capacity of the river for primary production is influenced by sea-
sonal factors (Allan 1995).

Composition of Functional Feeding Groups by Microhabitats

When the functional feeding groups were sorted according to mi-
crohabitat, predators were 30.65% and gathering collectors were 29.03
% of all taxa in the riffles, predators were 30.3% and gathering
collectors were 28.79% in the runs, and predators were 36.67% and
gathering collectors were 30.0% in the pools. In all microhabitats,
gathering collectors and predators were predominant, because most
of the survey sites are in the midstream. Also, the scrapers were shown
more frequently in the riffle (17.74%) and run (18.18%) than pool
(13.13%), the filtering-collectors were shown more frequently in the
riffle (14.52%) and the run (12.12%) than the pool (6.67%), and the
plant-piercers (3.33%) were found only in pools. But the shredders
weren’t a difference in the run (10.61%), the pool (10.0%) and the

Rcrapere 16 47

Fressars STass Fitimring-< sliwciors 11.76%

Flardpiscery 0,005

Fig. 3. Composition of functional feeding groups in the Geum River.
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Fig. 4. Characteristics of functional feeding group at sites in the Geum River.

riffle (8.06%), because of the characteristic (Fig. 5). Microhabitats
(riffle and run) are much alike in composition ratio of functional
feeding groups and pool was very lower out of composition ratio
in microhabitats. But riffle is very important than run because most
of individual occur in streams. Besides, pool was diverse to compo-
sition ratios, considering the number of individuals (Appendix 1).

Ro and Chun (2004) reported that the concept of river conti-

nuum provides for a monitoring system based upon the identifi-
cation of changes, such as contamination and disturbances in stream
ecosystems. It is also considered the most important theoretical base
from which to diagnose and restore aquatic habitat and by which
to identify the characteristics of lotic ecosystems. This information
will provide baseline data that can be used in describing the func-
tional standards on the Geum River ecosystems.
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Fig. 5. Composition of functional feeding group about microhabitats
in the Geum River.
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S1 S2 S3 S4 S5 N S7 S8 S9
Scientific name FFG
Ri Ru Po Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo
Planariidae sp. - - - - --217- - - -2 1- 21 - 35 - - 1-1 2 - =
Semisulcospira libertina - - - - - - - - - - - - 1 92 - - - 371431 1793 - - - - -
Semisulcospira gottschei - - - - - - - -"-" - - -"- -1 - =-=- =-"=-'2 -2 - - - - =
Koreanomelania nodifilla - - - - - - - - - - - - - 3 - - - - - - - - - - - - - -
Koreoleptoxis globus ovalis - - - - - - - - - - - - - - - - - - - - - 2 - - - - - -
Lymnaea auricularia - - - - - - - - - - - - - - - - - - - -2 - - - - - - =
Physa acuta - - - - - - - - - - - - - - - - -7 - - - - - - - - - =
Corbiculla sp. - - --------1---=--"1- 812 45 -3 1 - -
Chaetogaster limnaei - - - - - -3 1- -2 - 5- - 1510 - 1l - - - - -1 5 - -
Whitmania acranulata - - ---"-"-"--- - - - - - - 1- 8- - - - -1 - - =
Erpobdella lineate - - - - - - - - - - - - - - - - - - |- - 4 - - - - - -
Gammarus sp. - - 1---"-"-"=-=-"=-"-"-"- - - - - - - - - - - - - - - =
Ameletus montanus - - - -2 - - - - - - - - - - - - - - - - - - - - - - 8
Acentrella gnom - - - - - - - - - - 5 - 126 12 - 88100 - 171 81 - 132 60 - 212 17 - GC
Acentrella sibirica - - - - - - 191 69 - 12042 - 65 1 - 12 4- 6 2- 1221 - 16 5 - GC
Baetiella tuberculata - - - - - - 3 4 -3733 - 70- - 16 - - 17 2 - 583 - 32 2 - UN
Baetis fuscatus 57 2 18 21 7 19 107 134 95 113 64 — 494 141 5 366 327 38 631 253 — 554 266 22 227 52 12 GC
Buaetis ursinus =l - SRS - - - 4 6 AU - - - - el - - - GC
Baetis KUa !5 3138 - - - - 4- - 7 4-"31- 512 101 - 712 - GC
Caenis KUa - - - - - - --"-"-"=-=-=-1-=-3 -1 - =11 -10 2 - GC
Cincticostella levanidovae ~ — — = 2 - —46 10 - S - - - - - - - - 4= - - - UN
Drunella aculea 17528 3N25MS5MIL 3 - - - -l - - - - = - - - §C
Drunella lepnevae 20 - Ul - - - - s - - - - 1 - - - sc
Serratella setigera 63 - 27 - - - -1513-12-15-138 -21 - - - - G6C
Uracanthella rufa - - - - - - 64 71 - 342122 5 350287 4 75 68 - 137 60 - 214 59 - 49 10 - UN
Ephemera orientalis - - - - - - - - - - - -6 2 - -3 -8 - 1111 -1 3 2 GC
Ephemera separigata -1 - =-41 - - - - - - - - - - - - - - - - - - - - - (@
Cinygmula grandifolia 69 - 21 - ------- - -"- - - - - - - - - - - - 8
Ecdyonurus dracon r1r!tT - -—-21----=--"--"-"- - - - - - - - - - - - UN
Ecdyonurus kibunensis 12 51 47 53272 13 2 3 2 4 4 - 48 76 - 8 8 - 13 74 - 7 65 - 13 280 - UN
Ecdyonurus levis - - - - - - - - - - - =-'11é46 - - 17 - - 2 - - 4 - 2 5 - UN
Epeorus curvatulus 52 - 31 -2- - --- - - - - - - - - - - - - - - - G6C
Epeorus pellucidus 1 - - 3 6 - 4 35 1 1193 - 35 9 - 1223 - 74 25 - 8 32 - 18 3 - GC
Heptagenia kihada - -2 - - - -"-"-"-"-"-"2 - - - - - - - - - - - - - - g
Iron aesculus 230152 - 240 1 - 2025 - - - - - - - - - - - - - - - - - - - GC
Cinygmula sp. - - - - - - -"-- - - - - - =" =-'"=- -1 -=--"=-"-"- - - 8
Rhithrogena sp. - - - - - - - - - - - -231 -62 -2 -2671 -6 - GC
Heptageniidae sp. n - ---- - - -3 - - -5 - - - - - - - - - - - - - W
Isonychia japonica - - - - - - - - -3 1 - 18 5 - 15133 - 1045 - 39 19 - 8 2 - GC
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Appendix 1. Continued

S1 S2 S3 S4 S5 S6 S7 S8 S9
Scientific name FFG
Ri Ru Po Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo RiRu Po

Choroterpes (Euthraulus)

altioculus - - - - - - 3 1 - 130158 5 716 316 - 324 308 — 196 444 - 271 474 - 158 191 - GC
Paraleptophlebia chocolate 35 52 34 62 17317 - - - - - - - - - - - - - - - - - - - - - (@GC
Ephoron sshigae - - - ---"-"-- - - =-331”7--1--- - - - -1 4 - GC
Rhoenanthus

(Potamanthindus) coreanus - - - - - - - - =80 7 - 1117 - 173 - 747 1 4 4 - 7 13 - UN
Siphlonurus chankae - - - - - - - -"-"-"=-"=-"-"-'"=- - -1 - - - - - - - - - G6C
Cercion calamorum - - - - - - - -"-" - "=-"=-"=-"=-" - - -1 - - - - - - - - 4 P
Davidius lunatus - - - -1 -=-=-"-=-"=-"=--"=-" - - - - - - - - - - - - - - P
Onychogomphus ringens - - - - - - " -"-"-"-"=-"-"-"-" - - - - -2 -'71 -1 - - P
Ophiogomphus obscura - - - - - - - -"-"-"=-"=-"-"=-" - - - -12 - - - - - - - P
Stylurus annulata - - - - - - - - - - - - - - - - - - - -2 - - - - - - P
Gomphus postacularis - - - - - - - - - - - - - - - - - - - - - - - - -1 - P
Trigomphus  citimus - - - - - - - - - - - - - - - - - - - -1 - - - - - -7
Trigomphus melampus - - - - - - - - - - - - - - - - -1 - - - - - - - - - P
Gomphidae sp. - - -------------1--=-1-=-=-=-1 - -2 UN
Orthetrum albistylum DOl ARmaY 0 0 0 AR . el
speciosum

Orthetrum triangulare Y  _ _ - _ _ SN @ ___, N,
melania

Scopura laminate S SRR - - - - - SRR - - - - - - - =l - - - UN
Nemoura KUax 1250135 — 2ISES5MEER. - - - - - SRS - - - - —=a - - - - SH
Amphinemura KUa I4=48" - 159 fee=mms - - - - - SR - - - - - =l - - - SH
Nemoura sp. 49 2 3 571642 - - - - - - - - - - - - - - - - - - - - - S§H
Yoraperla KUa 4 9 - 254 2 - - - - - - - - - - - - - - - - - - - - - SH
Megarcys ochracea 1 - =-52 - ---"-"-"----- - -3 - - - - - - - - P
Kamimuria KUa 8 -1 3 --------53 - -- - - - - - - - - = = UN
Neoperla coreensis - - - - - - - - - - - -1 -=-'$57---"=- -1 - - - -7
Paragnetina flavotincta 2710 - 11 - ---=---"-"2 - - 45 -53 -14 -2 - - P
Sweltsa nikkoensis 6 6 141021 - - - - - - - - - - - - - - - - - - - - - P
Hesperocorixa kolthoffi - - - - -"---1-"=--"-"-"-"- - - - - - - - - - - - PP
Aquaris paludum - - - -"-"-"-"-"- - =-"=-=" = -\ =" - - - - -1 - - - - -5 P
Metrocoris histrio - - - - - - - - - - - - - - - - -3 - - - - - - - - - P
Protohermes grandis - - - - - - - - - - - -51-1--32 -63 - - - -7
Neonectes natrix - - - - - - - - - - - - - -6 - - - - - - - - - - - - P
Agabus browni - - - - - - - - - - - - - - - - - - - - - - -1 - -3 p

Ilybtuv Sp. - - - 1 - - - - - - - - - - - - - - - - - - - - - - - P
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Appendix 1. Continued

S1 S2 S3 S4 S5 N S7 S8 S9
Scientific name FFG
Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo

Dytiscidae sp. - -1----"-- - -"-"-" - - - - - - -- - - - - - - UN
Noterus sp. - - - - -"-"-"-=- - - -- - - - - -1 -=- - - - - - - P
Helochares
(Hydrobaticus) striatus e
Stenelmis vulgaris - - - - - - - —-- 1 ! - 21 -2 1 -7 2-21 - - - - - S
Elmidae sp. g8 11 - 2 3 - 1 1 - 1 2 - 67 8 - 56 8 - 12028- 8 19 - 4 2 - UN
Psephenoides KUa - - - - - - - --~ -~ - -1 2 -2 - -5 5- 4 6 - - - - S
Mataeopsephus KUa - - - - - - - -=- - - -"73 -3 8 -3331 15 10 - - - - S
Tipula KUp - - - - - - - -2 - - - - - - - - - - -=- - - - - - - §H
Hexatoma KUa -1 -1-=--=-"-- - "-"=-- - - - - - - -=- - - - - - - P
Antocha KUa 4 5 - - 3 - 123 121—- 204 207 - 16 13 - 27 40 - 21 30- 14 24 - 16 11 - GC
Tipula sp. - - =--1-"=-"-=-=-"=-=-"=-=-'=- - - - - -=- - - - - - - §H
Simulium
(Gomphostilbia) KUa - - oot me s 7 K
Simulium sp. 2 4 - 6 3 -3 --- 4 - -1--6 -- - --2 - -2 - - FC
Ceratopogonidae sp. - - - - - - ---2 3 -17--1-- - -=- - - -1 1 - UN
Chironomus sp. 1 23 32 - 33 140 1 31 3116 27 49 2 165 34 - 31425 2 169 8 — 225 154 - 106 32 - GC
Chironomus sp. 2 138 - 4 50 - 65 48— 123 52 - 156 14 - 178 76 - 91 62— 134 59 - 329136 - GC
Chironomus sp. 3 - 4 - 5 8 - & 15- 8 75 - 2 3 - 46 14 - 7 3®- 33 12 - 22 5 - GC
Chironomus sp. 4 - - -1 - - 11106 20 26 - 38 12 - 6 5 - 7 10- 4 1 1 14 14 1 GC
Chironomus sp. 5 = S -G - - - - -l - - 5 - ] I - - - - GC
Chironomus sp. 6 =0 - S T - T ey - - - - b - - - GC
Empididae sp. 47 -6 2 - - -- - - - - - - - - - - -- - - - - - - UN
Tabanidae sp. - - - - - -"-"-- - - - - - - - --1 -=- - - - - - - UN
Dolophilodes KUa -2 - =---"-"---------1-=-1- - - - - - - FIC
Arctopsyche ladogensis !l - -----"--"- - - - - - 42 - - -- - - - - - - FC
Macronema radiatum - - - - - - - —-= = = = 5 13 - 45 16 - 426125- 428 93 - 16 - - [FC
Hydropsyche
kohantschikovi - - - - 1 - 149 92 - 1590 694 2 684 116 — 981 182 - 289 170— 1044 208 - 255 61 - FC
Hydropsyche valvata - - - - - - 1 2- 79 134 - 197 20 - 567 10 - 46 22 - 1303 42 - 28 6 - FC
Hydropsyche orientalis 1 - - 4 2 - 623- - - - - - - - - - - -=- - - - -1 - FC
Hydropsyche KD - - - - - - - -=- - - - 6412 - 5323 - 5 37- 50 27 - 340 53 - FC
Cheumaiopycie S
Cheumatopsyche KUb - - -1 - - - =--"17 7 2 545 - 9 8 - 18 97 - 270 172 - 323 110 - FC
Hydropsyche sp. - - -1 - -6 6- - - - - - - - - - - -- - - - - - - [C

Apsilochorema KUa -2 -3 3 - - -- - - - - - - - - - - -- - - - - - - P
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Appendix 1. Continued

S1 S2 S3 S4 S5 S6 S7 S8 S9
Scientific name FFG
Ri Ru Po Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo Ri RuPo

Rhyacophila articulate 6 3 - 7 1 = = = = = = = = = = = = = = = = = = = = = - P
Rhyacophila KUa -1 - !l - - -—-=--"--"-" - - - - - - - - - - - - - P
Rhyacophila retracta 6 3 - 410 - - - - - --41-14--11-- - - - - - P
Rhyacophila clemens 310 - 10 8 - - - — — — — — — — — — - — — - - - - - - - 7P
Rhyacophila shikotsuensis 16 6 - 2 7 - - - - 3024 - 2 7 - 2923 - 3 4 - 31132 - 2 5 - P
Rhyacophila impar - - - - - - - - -3 1 -3 4 - 4 2 - 4 2 - 42 - - - - P
Rhyacophila nigrocephala 1 --1-------=-311 -3 - -2 1 - - - - - - -7
Rhyacophila brevicephala - - - - - - - - - - - - - - - 7 - - - - - - - - - - - P
Rhyacophila kuramana e e
Rhyacophila sp. - - - - - - - - - - - - -] - = = -4 - = - = - - - -7
Glossosoma KUa - - - 2 - - 181114 - 4 - - - | - - - - - - - - - - - - - g
Neophylax ussuriensis - - - - - - - - - - - - - - - - - - -3 -1 - - - - - 3
Apatania KUa 2% 33 - - - —-— 2 1 - - - — - - - - - - - - - - - - - - - g
Apatania KUb - - - - - - 5 9 - - - - - - - - - - 1 - - - - - - - - g
Hydatophylax nigrovittass 3 1 17 2 2 19 - - - - - - - - - - - - - - - - - - - - - SH
Apatania_sp. == - -4l - - - - - R - 2 13 - -4 - 4 - SC
Limnephilidae sp. R e — — — — — TS R U
Goerodes KUb ST - - - - - AaEaamy @ W _ _ _ - W=l - - - SH
Goerodes sp. SRS - - - - - e - - - - - - - - - - - - SH
Gumaga KUa - - = - —h- - - - - - - g - 111 - -4 - - - - - SH
Psilotreta kisoensis — |3 S - - - - - G - - - - - - - - - &
Molanna moesta T - - SeEss . - - - - SsEss . - - - - M - - - g
Ceraclea KUa - - - - ----- - - - - - -11 -=-=--" - - - - - - GC
Ceraclea sp. R e R ¢ (¢}
Lepidoptera sp. - - - - - - - - - - - - -1 - - - - - - - - - - - - - 1N

Total : 39,532 individuals, 130 species, 54 families, 16 orders, 7 classes, and 4 phyla

Ri, riffle of microhabitats; Ru, run of microhabitats; Po, pool of microhabitats; SC, Scarper; FC, Filtering-Collector; GC, Gathering-Collector; P, Predator;
PP, Plant-piercer; SH, Shredder; UN, Unknown



