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A Survey of Ecosystem Structure in the Watershed of the Seom River and Hoengseong Reservoir,
Kangwon Province, Korea. Shin, Jae-Ki (0000-0002-5380-5078), Youngsung Kim' (0000-0001-5422-1915) and
Soon-Jin Hwang** (0000-0001-7083-5036) (Center for Integrate Water Management of the Nakdong River, Korea
Water Resources Corporation (K-water), Busan 49300, Korea; 'K-water Research Institute, Korea Water
Resources Corporation (K-water), Daejeon 34045, Korea; *Department of Environmental Health Science, Konkuk
University, Seoul 05029, Korea)

Abstract This study was conducted to elucidate the structure of river ecosystem in the watershed of
the Seom River and Hoengseong Reservoir located in Hoengseong of Kangwon Province from February
to October 2007. Topics of the survey were mainly rainfall, discharge, water quality in abiotic factors and
attached algae, benthic macroinvertebrates, fish, birds and mammals of flora and fauna in a biotic factors,
respectively. Specifically, the Seom River could be seen as a typical flow rate of the stream is controlled to
the effect of the dam. Basic water qualities were great to seasonal effects, it was relatively clean. Diatom
Achnanthes, Cymbella, Gomphonema, and Navicula were distributed predominantly in the periphytic algae.
Benthic macroinvertebrates were mostly aquatic insects and freshwater shellfish, the aquatic insects were
abundant Ephemeroptera and Trichoptera. Freshwater fish was the dominant Zacco platypus, fish species
varied toward the downstream. Birds were mainly observed in four species, and species Egretta garzetta,
which was distributed in a wide area of the Seom River. In mammals, Lutra lutra of Mustelidae was identified
that the number of inhabit widely. In aspects of the ecological trophic level, the Seom River was maintained at
a relatively stable state in the producer and the consumer relationship. The results of this study will expected to
be utilized as a useful data for understanding the structure and function of the lotic and lentic ecosystems.
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Fig. 1. Map showing the sampling stations of ecosystem survey in
the Seom River from February to October 2007. A hatched
part indicates Hoengseong Reservoir.
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Fig. 2. Daily fluctuations of rainfall and hydrological factors in Hoengseong Reservoir located in the Seom River from 2000 to 2007.
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Fig. 3. Spatial and temporal distribution of periphytic algae biomass in the Seom River from February to October, 2007. Abbreviations in
figure are as follows: F, February; A, April; J, June and O, October, respectively.
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Table 2. Spatial mean values of the periphytic algae biomass surveyed in the Seom River from February to October, 2007. The values with-
in parenthesis are maximum and minimum, respectively. AFDM : ash-free dry matter.

Stations/Factors Total pigr_r;ent Periphytic chl(z;ophyll-a Pheo-pigr_l;ent Dry weigzht AFDI\/_[2
(pgem™) (pgem™) (ngem™) (mgem™) (mgem™)

| 7.1£3.6 55+23 1.6x1.6 36.6+37.6 20+0.8
(11.6/2.8) (7.712.2) (3.9/0.5) (77.8/4.1) (3.1/1.3)

2 114182 70%+109 43+73 200%£29.7 4556
(38.6/0.9) (23.3/0.6) (15.3/0.3) (64.3/2.1) (12.8/0.8)

3 23.1+44.1 109+20.3 12.3+238 9.8+14.0 50%85
(89.2/0.3) (41.3/0.2) (47.9/0.1) (30.8/1.8) (17.7/0.3)

4 135+12.6 93+94 41+38 21.5%262 38%25
(31.3/3.9) (23.3/2.9) (8.0/0.8) (59.2/1.9) (7.0/1.6)

5 316564 15.7+26.2 159+30.2 11.7£8.4 38+3.6
(116.1/1.9) (54.9/1.3) (61.3/0.5) (19.1/3.3) 9.1/1.1)

6 275280 184+14.6 9.1+135 45.7+55.6 60+39
(68.5/5.8) (39.3/5.2) (29.2/0.6) (126.7/4.2) (11.2/1.9)

7 13.8+159 9.1+10.2 47156 93+58 30+1.7
(36.9/2.4) (24.0/1.7) (12.9/0.7) (15.8/3.6) 4.7/1.2)

Table 3. Dominant species composition of the periphytic algae observed in the Seom River from February to October, 2007. ++ : pre-dom-

inant and +: dominant.

Dominant species/Sampling months February April June October
Achnanthes alteragracillima +
Achnanthes convergens +
Achnanthes hungarica +
Achnanthes linearis + ++ ++ ++
Achnanthes minutissima + ++ ++ ++
Cymbella affinis ++ + + +
Cymbella sinuata : + + +
Cymbella tumida ++ : +
Cymbella ventricosa : + + ++
Gomphonma parvulum +
Gomphonma olivaceum var. minutissima +
Navicula protracta ++
Navicula rhyncocephala +
Ulothrix sp. ++
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At Edt, o] Tha ZAwo] fo] ulLA 2ok
| 793 1099 W5 Foha7)7h EAskT (A sk
gerel 22T Aol TR o] WA §AHof w)
o] a7}l 7o) olA| ehoti, FE, A5t RAlo]
9 SE5240] So| S HE Brha7L s
g gelEglek A 62 B47]o] §o] vl =3 bt
o a7} ol Aol Ql3lth. wetd =@ vhehe wa 5
017]. }d/&]‘é‘]-,‘: _/_\.A-]_‘l ;(]14 Eol:'s‘]- /Kl-o]g]- 7]—01.2/“-0] ].
SRS 3G 088 $471= HolsHA Be %
S Qste] fakat f40] Z7hetAA Hheke] mat of
Ry ANEI, 7Y ool Sds] AR AL A
=7} o) WolAlth. 1 Ak, AHFEAr0] WokA T, A
AUEE e HolFr. 47143 Al Fo] ma)
FoA Brha7lel 2o 5 R} SAHY. B
2, A4 72 vhebEsl 25 Bebgaio] o A} o b}
A7} ukA AT ) 98~ 1090] WA 24T}
2 EASAL 5 i He 24 alel st =
A7t e ol gl ALtk olek 2ol FAtel ola) Ay

Q3
L_

l.°i

1_

3t EARs AAFEY AAAE 4T & ofzt A
A 35S WEfets 5 d9FE uA A "ok (Newcombe

and MacDonald, 1991). o| 3ol A A A A L2 5 EAT
o] ®loketa, AL 7L 53] Wokd A2 FETGE <
AR wThe] AAL & 7} AT

Q7oA o7 EEXE AR A3 £ 93F 26F 1,221
AA o9, BATE £ 31 9Fo|gch(Table 5). E3T,
AR o] Ais spH At FEste] ZFAIZIA] Fgheh &
Faol e I =59 AA 5 vuws] BH, gt
85.69% (17%& 1,04670ANZ 714 AL, GE=o|3} 6.14% (1
ZF T570AD, vt 3.44% 2F 4270A), AA T 2.05%
2% 25704, 7 1.23% (1% 1570A), 72, SAF
27t 242 0.57% (15 7704 92 A8} 0.33% (1
F 471ANE AASHA T (Table 5). E3E, $E A4S H
waf 2, wj2tu]7} 48.81% (5967NA)ZA /U 7F 7H
=91, E317) 9.42% (11570A), 212] 7.86% (967HA]), 2
o] 6.14% (11570A]), FZAY 523% (657472 02 A
ALt (Table 5). & ZARA BEHE 26F 5 F=alh
T EGAEE 2Pt Thesa), 48, UEN, Y
of, Eutat 9 ui7hAbE] 118 (42.30%)°] &@stiTt
oFEolF o= A 404 AUH HW2 15(3.84%)
gro] JFE QT Eoh HEHI|OMFTE 2322 A
7hesar)er o7 BEE e, 2AH F KA S+
O] S 04%EA W=7} FTh AR HER B, A |
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Table 4. Species composition and monthly mean density of macroinvertebrate observed in the Seom River from February to October, 2007.

(Unit: ind.m ™)
Sampling month
Scientific name Korean name
F A J J A S O
Antocha HE&ZoH 471 343 0.57 : 0.14 0.14 0.71
Baetiella tuberculata ofj 3 &5} FAko| . 343 229 0.71 2.14 1.86 371
Baetis fuscatus &3 FA o) 0.14 243 1.71 2.86 443 3.00 1.29
Baetis sp. 1A= R=RI LI E=4 371 0.57 . 0.14 . .
Calopteryx atrata AL EH1AE . . 0.14 . - . 0.14
Cheumatopsyche brevilineata wuEgEd) 5.86 6.71 1.57 6.29 4.00 1.29 2.71
Choroterpes altioculus Az sFFAto] 029 029 9.4 13.14 1500 129 043
Cincticostella castanea w5} 2Abo] 4.14 . . . . . 0.57
Cinygmula RS IE R =N . 1.29 0.29 0.14 0.71 0.86 1.43
Drunella aculea B3 F 40| 0.14 . . . - . 0.57
Drunella cryptomeria =S FA o) 0.14 0.57 1.14 0.29 .
Ecdyonurus bajkovae Bl to) 0.71 0.29 . 0.14 . 0.29
Ecdyonurus kibunensis TR R4 o) . 0.29 0.29 . 1.86 0.71 0.57
Ecdyonurus levis Y| A 5} FA4ko| 7.00 3.14 1.43 1.86 1.29 0.86 2.14
Epeorus curvatulus 3| B A5l A o) . . 0.71 . . . 0.71
Epeorus pellucidus HAstFA0] 900 1229 6.00 543 6.71 2229 1957
Ephemera orientalis Z ol Ato) 243 1.14 1.86 3.14 0.14 . .
Ephemera strigata ReAR b R=RAN) . . . . 0.14 2.57 0.71
Eubrianax TLEAZEY . . 0.14 . 0.14  0.14
Glossosoma BEld ) 9.00 0.29 . . . .
Gyraulus convexiusculus Folg]l EEHo| . . 0.29 . . . .
Hexatoma sp. ARG E . 043 0.29 4.57 1.00 143 4.00
Hydropsyche kozhantschikovi A 31.14 971 3429 2414 2486 2414 37.14
Hydropsyche orientalis Zorzdng 843 1729 . . 0.14 . 2.14
Hydropsyche valvata APEd=Y 6.14 200 086 28 286 1143 18.14
Macronema radiatum 24 0.14 . 0.14 5.00 16.43 15.14
Nemoura KUa 7 =g 9.00 0.14 . . . . .
Nigrobaetis bacillus iR\ R=RA] 0.86 1.00 0.71 043 2.29 1.00 043
Nothopsyche ZAoBY T g . 0.14 . . . . .
Onychogomphus ringens L ZH=HZEAE . . 0.86 1.00 1.29 0.86 1.00
Oyamia coreana A7 = 0.14 0.29 0.43 . . . 0.43
Parachauliodes continentalis o Sz} . . 243 0.86 0.86 143 1.00
Paraleptophlebia chocorata Tz st Abo] 1.29 5.00 . . . . .
Phagocata sp. A EehtE] ot 0.71 1.71 0.86
Physa acuta Q=o|EE o] 0.29 043 . . . .
Plectrocnemia sp. PAR= el = 0.14 1.00 0.29 0.14 0.29
Potamanthellus rarus Hhuj| 3} 240 0.29 0.14 . 0.14 . .
Potamanthus formosus pARCIA L R=RA ] . 0.14 . . 1.14 0.86
Protohermes grandis LAY . 0.57 143 0.86 0.71
Psilotreta kisoensis vl g g . . . 0.14 .
Psychomyia Sz . . 0.14 0.14
Radix auricularia EE9o| . 0.14 . 0.14 . .
Rhoenanthus coreanus PARR=NA L] 143 1.29 1.57 3.29 . 0.86 0.43
Rhyacophila shikotsuensis TRHEdE 4.00 7.14 7.57 8.14 8.86 4.29 3.14
Rhyacophila yamanakensis LTEEIE 043 0.71 0.71 1.14 : 0.29 0.57
Semisulcospira coreana ZthE7) 1.00 1.14 1.00 1.86 1.29 1.57 2.71
Serratella setigera H 77 2] 5} FAFo] . . 2.86 0.86 1.71 . 0.29
Sieboldius albardae o] g ZA2A . . . 0.29 2.29 1.00 0.43
Simulium sp. W} & 4257 800 - : 114 18 529
Stenopsyche bergeri Al EAH S = 043 071 114 057 : 029 157
Stenopsyche griseipennis TEAY D= 143 . 2.86 343 043 043 143
Uracanthella rufa SE3FA0] 8.71 22.29 7.00 3.57 13.57 4.86 543
Total 162.1 120.1 934 926 1050 109.7 138.9
Number of species 32 36 32 28 31 32 38
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Fish fauna and species
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0.83 0.53 287
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Carassius auratuss %o}
Coreoleuciscus splendidus 412
Gobiobotia brevibarba E/30]
1.82 . 0.94
3.64 3.85 6.13 6.61
3.64 1.92 377 1.24 .
. 0.96 0.94 1.65 2.13 1.15
. 142 3.31 3.19 2.30 3.66
. . 1.06 . 041
13.63 11.70 9.77 8.13
. 1.15 .
2.85
6.50

7.55
: 0.83
2.66 4.60
55.75 41.87
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Table 5. Species composition and monthly relative abundance (%) of fish fauna collected in the Seom River from February to October,
Sampling month
A
1.24

Cypriniformes % ¢15&
Cyprinidae o]}
Acheilognathus lanceolatus & A5
Acheilognathus yamatsutae =323 .
1.82 .
3.64 8.65

Hemibarbus labeo X]
Hemibarbus longirosris ZtA}
Microphysogobio longidorsalis B 7}A}2]

Microphysogobio yaluensis 1A}
Opsariichthys uncirosris amurensis 112
5.37
56.38

Pseudogobio esocinus Z-2jFA]
Pseudopungtungia tenuicorpa 7+ =&117]
2.88 9.43
40.10 41.73

1.82
Pungtungia herzi =117) 6.73
Rhynchocypris oxycephalus ¥WEX] .
Squalidus gracilis majimae 71 E 7Y
Zacco koreanus Z2ZA4 .
80.0 57.7
. . . 041 1.06 1.15
3.85 4.25 1.65 1.60 2.30 1.63
3.30 : 0.53 1.15 :
1.60

Zacco platypus T 2}+0)
Balitoridae &7}
Orthrias nudus HSZ7)
. 3.85
2.83 0.83
1.15 2.03

Cobitidae 1| 2] 1}
Iksookimia koreensis Z+Z7)
Koreocobitis rotundicaudata M 2132
3.64 1.92
047 .
2.07 3.19
: 0.81
1.22

Siluriformes ™ 7] &
Amblycipitidae 5712 2}
. 1..92 1.89
: : 1.06
1.60 :
7.32

Liobagrus obesus %712
041
6.90

Perciformes 5%
Centropomidae 2 | 2}
4.26

Siniperca scherzeri 2:7}2)
744

Coreoperca herzi A
Centrarchidae 7 %87}
Micropterus salmoides W2~
Odontobutidae Z-A}=] 2+
Odontobutis platycephala “§A+2] :
Gobiidae Y52+
Rhinogobius brunneus 2 5.77 6.13
< T 53 14F 28870 A 012, A 29 3 72 F 23 739 st A A FasHA HEE 2/ T2A
2 WA T 2T (Anas poecilorhyncha), 7} (Ardea
cinerea), %MW 2 (Egretta alba modesta) X 2 2 (Egretta
garzetta)2X F 4F0 3tk (Fig. 4). 27+ A 2AAH
oA TEEUL, A 7] FHHow wAH RIS
Huzpo|gith ThE Al7]] uls) 8%l B WEA &
o, &8 A =] Helet Begh 242 1.0~38.070
A
ERiRs oA

6% 147704, 37} 152 12170A019th. (A 4= 33+ 132
19370A], A1 5004 73 17F 13970, AH 694 73
17 172704 2 ZAA- 7904 53 155 16170A7F AR =

At 5P A FEFERE & 9, AR St DA 5

T} 14%, 25 (St. 2~3)0l| A 33+ 15%, 315 (St. 5, 7)1 A 7

I} 20%019 3, A A (St. 4,602 83} 175024 st7= 2
A, 1317470193, A 5ol =7} 11747

U=
Fo2|7t 387HAZA 71 FHSFATH(Fig. 4). Al
2 2, A4 5004 FEAE AL sF = WA g

S% R Fol BT IR HRE 24F A
o Fo] Yol x, GelRrt ANl AFH A
7t thepsh £A43k7] wol et AFR L,
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o] QI ASAQ mete] Blud AL JFoz & 5
k.

ERFe 1 S Fot] AR A3 4% 63t 750
TAE Th(Table 6). A¥FA 02 51 FA 02 AAl5H=
TA YU+, AN, 2 € 2R B 5 o 3L
AAFETG 5 - AP TRFY EFo] ¢ wAsHA &
ZE A o] AL AR BFo] EIHE FA 2AE
FHEN 2oz & 4 AN, v 2y o A
Aol k= Sl it 22| AF 1, A 2, A-H 69 A
A 7004 8RR A EFAVF 159 29 9ol o
F DA FF2 A A A g9 EARRA

30

50

- Bl Egretta garzetta
-] [ Ardea cinerea
£ 40 { B Anas poecilorhyncha
2
2
o 30 A
o°
»
o
=
o 20 4
o
@
>
@
3 10
o
@)

O -

1 2~3 4 5 6 7
Local stations

Fig. 4. Spatial distribution of birds population density observed in
the Seom River from February to October, 2007.

A9l HE AT AR S dElFe AR FLEA 9
of tiet HE et A W A A9 BAFE 7}t FastqTh
A7delA o] Edshe AT 234 g2 AFAA
s EAo] g3t &3 AL /7Y Sl ot
F97F oA EEE £ 9 EE55He & e g2
Aol et s A oA o7t & Biel=
o] Aale] qlo} A4 7t} i dES o] &3 FHEAIY
FAog Fagt a7t H 4 ok B, pEo] EAT
AL Blnd FAsta, 8 Hol7} He ofEA Yol W
= Wk ofYe} sHH O E2E 2T AA57]of A7t
Agolgt & 4= Utk LHF T FAHY E82 29
A Aol BIEA] b2 AH 3, A 4 E AF 5o Ag T
AL, oA T Fol SHHAHANA v Ao
4 AYE A 45 SmsE Ao FHEcHan
and Oh, 2002). 5, 219 40]4] ZAu|e} Fo] o] 2wl
o] Uehs] Uetit=tl, o EES £ Tt vidE
o]7] B} JHEA Y =FEA HA Aol tiet AA &
A2 o] &E7| % gt} whebA H|=gt AEA X5 7HA
= 7 Fol 74 93 ol (o, AXF)oll gt FA

| S22 & & Sloh AR 49k A 5004 sk &
BAA A FEHA Y Zo] BEHUL, AF 600A4
oF AN T FFAEAUE 7INreE A Ast= HlE
A9 FAE v BEEAT A oA ZRFAL
Shin and Lee (1998), Seo and Kim (1999) 2 Han and Oh
(2002)] BARGEG} B A7 2B Foste] Hlmate
o 2AREY A FolA FAA] g FERAE A9

N
&£ lo o

Table 6. A list of the mammal fauna surveyed at February 2007 in the Seom River.

Mammal fauna/Methods and stations Excrement

Footprint

Nest/Den  ES 1 2 3 4 5 6 7

Insectivora 4] &5
Talpidae S5 ]2}
Talpa wogura coreana FH A
Rodentia A 2| &
Muridae F3}+
Micromys minutus ussuricus S
Carnivora 2]55
Canidae 72}
Nyctereutes procyonoides koreensis 42| o
Felidae 11.9Fo]x}
Felis catus 319F0] o
Mustelidae <A 8] 2}
Mustela sibirica coreana ZA|H] o
Lutra lutra &2 o
Artiodactyla &5
Cervidae AF&3}
Hydropotes inermis argyropus 1.2t o

Number of species
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Table 7. Comparison of the mammals distribution with previously
studies and this study surveyed at February 2007-

Mammal fauna and species 1998* 1999* 2002* This
study
Insectivora A &%
Talpidae 55| 2| 3+
Talpa wogura coreana ¢ A ¢} o o} o)
Soricidae A3}
Crocidura lasiura %3] [}
Lagomorpha E7] &
Leporidae E7|3}
Lepus coreanus B1E7) . o o
Rodentia A 2] &
Sciuridae A w3t
Sciurus vulgaris 342 o e} e}
Tamias sibiricus TV fe) o) o)
Muridae 33}
Rattus norvegicus 5] ¢} . o
Rattus rattus =5 ¢}
Mus musculus "33 (@)
Micromys minutus ussuricus o o
i
Apodemus agrarius 5=F ) . o
Apodemus pennisulae o ) o
ERRERETe
Clethrionomys rufocanus o
R
Carnivora 4] S-%
Canidae 7|3}
Nyctereutes procyonoides o o o o
koreensis Y]
Felidae 119Fo]x}
Prionailutrus bengalensis %} : o o
Felis catus 190 ¢} . o o
Mustelidae 4|4 1}
Mustela sibirica coreana ZA¥] O o) o) o)
Meles meles 22~ o o o
Lutra lutra = o o . o
Artiodactyla 4>
Suidae B =] X] 3}
Sus scrofa W= A o o o
Cervidae AF&3}
Caproelus pygargus ‘=5 o . ¢]
gyg}::potes inermis argyropus o o o o
Number of species 19 11 15 7

*References are Shin and Lee (1998), Seo and Kim (1999) and Han and Oh
(2002), respectively.

st el B2 BAY S50

A s L g R |
I} 52 103 21F 22 A Hch(Table 7). 2AHE A%
of wet 2d Foll tigh o HAE Eied o)A o
A R Y AN, AL A7 7I3E 2AR HE
Aol e did = 4 2= Fo 93 Aol &

SIA
o}g'sc"}‘.'_‘xl

(b

4 gtk ® ATE AR
ez 547l bl 4%%

7], AR, e d eade 2
A st BA Rl gt BHL RESAEY o]
74]"1] ’}3’“@’501 —v—@rﬂ04 Aoz gaEn. o
A0 getel T BaHel B 45 A5 A4ls)

[e) A~ 2~
I UF AR B S QIS e

TLEL 2007 d é%‘—ﬂ 109714 458 =3
ZARIATH A2 FoET

TN FFol 2EHE= A

SRE 245 sty =
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o*n} B 7o) A3E U B o, 47 244
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