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Fig. 1. Map showing the sampling stations in the
Yonggang river.
St. 1: 338= 2744 4% 428 2342
# )

St.2: ANRE BAA BAE 42 a0
)

St.3: B3E= 24 24§ Ate] (2HA)
St. 4: 3%

St. 5: AMEE F4A 24§ H3 Aos
(21 53H)

St. 6: AAEE £74A S 94X G (4l
53)

St. 7: A48T 844 245 292 29 A
53)

St. 8: AAEE B4 oA 22y 2F 2
)

St. 9: AAER 4FA 353 £58 850
(&)

St.10: A BT FAA F94H A AF (&

S

St11: AAEx &4 s9dd 289 ¢
(&)

St12: A48 B4 7125 4498 =dxz
7re3)

St.13: AAEE TR 7teg 429 22 (&
o+3)

St.14 : AAE= ZAA vk A shliel 73 (&
%3)

St.15 : AAE= BAA npda Ade] Ad (32

St.16 : AR ExE BAA A% 3 (37

St.17 : B EE AFA FAF A5 (97

St.18 : B RE 454 & H7ke] B9 (97D

o] Aol XALE 19973 49 5E] 119717 9)
o 874 H ol AA 2 A HF 284 HAlstgich. 7t
ZAA el Ao a2 A9 oF 200m B & 9
Tl A AAISE on, kgt g thegdt A2 A
7V TEHEE g APEFRZE FHYE
7x7mm), FH (Y & 3x3mm), £ 1 E(F &
Ix1mm), 1o} Fu DA F)& ALgslgch e
IR P ES o FAY S et +A
Aol #g gl e Alg e oY Ex #EEd 23
&t

AHE AFe AUEITE Y3l of 1l
gt AR FE 71 &S F A R ELS TFIA
I Ad¥E 10% YUt o 933} =
Azslgon, Azd RE FES AE
Hold AER ST BEAH Basdc) Fo 4

_68__



GER4A G2 4F

Table 1. Details of river structure at each station

2372

, Width of Width of Depth of ,
Station flowing River type Bottom structure
stream water
water
1 10m 1~3m 10 30cm Aa Rock Boulder
2 30m 1~3m 10~30cm Aa Boulder, Pebble
3 15~20m 5~7m 10~30cm Aa Boulder, Pebble
4 20~30m 2~7m 10~40cm Aa Boulder, Pebble
5 5~10m 3—~5m 10~30cm Aa Rock, Boulder, Pebble
6 60~70m 5~20m 10~40cm Aa-Bb Boulder, Pebble
7 10~20m 1~7m 10~30cm Aa Rock, Boulder, Pebble
8 60~80m 20~40m 30~80cm Aa- Bb Pebble, Grabble, Sand
9 30~40m 5~10m 20~ 50cm Aa Rock, Boulder, Pebble
10 30m 5~10m 30~70cm Aa Rock, Boulder, Pebble
11 80m 10~30m 20~50cm Aa Boulder, Pebble
12 10~15m 2~5m 10~30cm Aa Rock, Boulder, Pebbie
13 50m 20m 10~40cm Aa Boulder, Pebble
14 60~70m 30m 20~100cm Aa Boulder, Pebble
15 60~70m 40m 30~100cm Aa - Bb Boulder, Pebble
16 80m 20~30m 20~50cm Aa - Bb Boulder, Pebble
17 100m 30~40m 10~60cm Aa Bb Pebble, Grabble, Sand
18 100m 30~40m 20~ 100cm Bb Pebble, Grabble, Sand
Mol Fuol ] @7 BEE A9 R(Uchida, E& $A23 ol Folfth A7 Hetal fol
1939 ; &, 1977 ; 7, 1982, 1984, 1988 ; 4 &, w2 §oko] Be Ho|x, o] whr}, 41
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2. 1993)8 ol Bagen, ¥RAAL Nel. St 29l Fvols 434 2 9BE HLHIA
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SHE, REE P FARAEE AFeted vy o] Bot »aAERI Aok FHAEC] B,
A 3 9§ T} (Simpson, 1949 ; Shannon and & Fglo} Abapsl Aot

Weaver, 1949 ; Pielou, 1966 ; Brower and Jar,
1977 ; Wratten and Fry, 1980).
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Table 2. A list of fish species and number of individuals collected in the Yonggang river in 1997

Stations Total

Family / Species 1 2 3 4 56 7 8 9 1011 12131151617 18 No. ™
Petromyzontidae &l4J7%&0{a}
Lampetra reissneri TE530 1 1 003
Cyprinidae 21012}
Corussisu awatus 50 2 2 2 6 5 2 19 049
Acheilograthus koreensis BgAE 25 11 1618 3 6 79 203
Pseudorasbora parva a0 1 2 3 008
Hemibarbus longirostris Zvpak 2 10 12 03l
Pungtungia herzi €17 5 17 35 28 40 37 13 42 43 9 269 691
Corevleuciscus splendidus 2 2 8 7 319 8 1 314 6 167
Squalidus ¢ tsuchigae FEN 3 3 008
Squedidus g majimae V&N 1 A 43 10 29 14 7 6 144 370
Psewdogobio esocinus E#H7A] 2 3 5 2 1 412 29 074
Microphysogobio koreensis ZE|FAF 2 2 005
Microphysogobio yaluensis EPRY 39 12 2 82293 27115 192 49
Microphysogobio sp. 3138 7 18
Microphysogobio uchidal 72X 8 8 021
(Gobiobotia naktongensis BFoRRY 3 3 008
Moroco axycephalus WEX) 4 66 15 29144 34134 72 51 8 5 6 5881510
Zaeco platypus B2 11 21 20 17 20 23 92124 328 843
Zaceo temmindd 274 74143134 97 124 8 48 18 8 50 52 75 97131 28 37 1276 3278
Cobitidae 7|EZ70
Misgurnus anguillicaudatus o132 1 2 1 5 6 2 3 30 077
Cobitis sinensis 7V&%7N 8 14 2 1 9 6 40 103
Cobitis rotundicondata A=v) e 1 1 2 005
Niwaella multifasciata 550)7€) 4 17 12 18 51 37 S8 250 6.42
Nemacheilus toni &7Y 3 3 008
Plecoglossidae 20{}
Plecoglossus altivelis 2] 15 15 039
Siluridae 0712}
Silurus asotus ¥ 7) 1 1 003
Silurus microdorsdlis BHF7Y 1 2 3 008
Amblycipitidae S71212}
Liokagrus mediadiposalis A7 A1) 814 9 6 73 8 4 3 8 6 3 79 203
Centropomidae Z{X|2}
Coreoperca herzi A" 2 3 4 12 710 3 2 513 14 75193
Siniperca scherzeri 27} 1 1 003
Odontobutidae EAI2|2}
Odontobutis platycephola SAE) 28 32 38 % 15 9 182520 311 7 233 59
Gobiidae 2ES0{2}
Rhinogobius brunneus 9} 7 4 7 4 8 215 69 177
Cichlidae AlE2|=1}
Oreochromis niloticus Y8230} 1 1 003
A 9 5 7 9 2 4 21411 519 71012 1516 14 20 31
AR 78 247 202 182 150 188 161 246 187 115 335 136 197 233 309 354 245 328 3.8%3

* Korean endemic species, ** RA: Relative abundance.
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file] FHFo 2 Vet AL AR B3
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2997 VR FRY ol 2AH Y
St. 8| A= G A] Z. temminckiZ} 3 £l 20}
o} - E& M. yaluensis, S. gracilis majimae,
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Aol zel7t & AS 4 F UMt

forx e AFQ St. 99 10 = M. oxy-
cephalus7t $%E0)RQ o1, St. 9ol = Z. tem-
mincki?} 22]31 St. 100 A & P. herzi7?} 2327 o}
FAFoIUY. &4de F/I St 11, 13, 147}
A= Z. temminckiZt 3 2ol om, o} &N
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Table 3. Dominant species at each station in the
Yonggang river

Station Dominant species Sub dominant species

St. 1 Zacco temmincki(94.9%) Moroco axycephalus(s.15%)

St. 2 Zacco temminckil57.9%) Moroco oxycephalus 26.7%)
St. 3 Zacco termminckit66.37) Odontobutis platycephalal 15.8 1)
St. 4 Zacco ternminckit53.3"¢) Odontobutis platycephalai 176 ¢

St. Zareo temmincki(66.007) Moroco oxyeephalus(18,1%)

St Moroco oxycephalus(95.7%)  Liobagrus mediadiposalisi4 3 0)
St. Zaceo temmincki(33.3%) Moroco yaluensis(15.9%)

St. 9 Moroco oxycephalus(385%)  Zacco temmincki(25.7¢)

8t.10  Moroco oxycephalusid4.3%)  Pungtungia herzil 30.4%)

St11  Zaceo temminckil25.7%) Squalidus gracilis mafimad 12.8%)
St12  Zacco temminckii 36.8%) Pungtungia herzi(29.4)

St.13  Zacro temminckil 26.4%) Pungtungia herzi(18.80)

St.14  Zacco temmincki 32.2%) Niwaella multifasciatai23.25¢
St.15  Zaceo temminckit 31.4%) Pungtungia herzil 1367

St.16  Zaceo temmincki(37.0%) Niwaella multifascietal 16.4%)
St17  Zacco platypust37.6%) Microphysagobio spi12.7%%)
St18  Zacco platypusi 37.8%) Microphysogobio spi11.9%)

2
3
4
St. 5 Moroco oxycephalusi96.0%)  Liobagrus mediediposaltst4.0¢7)
6
7
8
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H. longirostris, S. chankaensis tsuchigae, M.
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e F2E Ve 488 54 ok
=2, AT, 4 A 4 Table 4of] LHE}
WAtk DR FE St 114 1.05020.2 743
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FAREE QREE 08 o] o g vuA Eeith
WA HAF R St 1,5, 79 Al 2| H L 0.1 o]t
el et 33 @t #5EA S8 St
1394 0.8672 A1 7} &te St. 1, 5, 7oA
£ 0.242~0.2922 wj - Qgirh $HEAF£E St
5ollA] 092308 714 E3ton St 13} 7oA &
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Tabie 4. Bivlugical characteristies of the fish communities in the Yonggang river

St. 1 St. 2 St. 3 St. 4 St. 5 St. 6 St. 7 St. 8 St.9  St.10
No. of sp. 2 5 7 9 2 4 2 14 11 5
No. of indiv. 78 247 202 182 150 188 161 246 187 115
Diversity(H' ) 0.088 0.463 0.472 0.577 0.073 0.408 0.078 0.912 0.776 0.565
Evenness(J ) 0.292 0.662 0.558 0.604 0.242 0.678 0.258 0.796 0.746 0.808
Dominance(D) 0.901 0.418 0.474 0.353 0.923 0.485 0.916 0.168 0.231 0.313
St.11 St.12 St.13 St.14 5t.15 St.16 St.17 St.18 Total
No. of sp. 19 7 10 12 15 16 14 20 32
No. of indiv. 335 136 197 233 309 354 245 328 3.893
Diversity(H' ) 1.050 0.658 0.867 0.865 0.963 0.859 0.875 0.979 1.020
Evenness(J ) 0.821 0.779 0.867 0.802 0.819 0.713 0.763 0.752 0.678
Dominance(D) 0.120 0.258 0.156 0.182 0.151 0.197 0.193 0.180 0.156
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Fig. 2. A dendrogram representing the relation-
_ships among fish communities in the Yong-
gang river.
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Table 5. Comparison of community similarity among stations in the Yonggang river

St2 | 863

st3 | .86 927

St4 813 959 937

St5 126 533 258 386

St6 893 974 921 948 374
St7 124 529 257 384 100 369
St8 | 604 532 638 578 022 55T |

022

St9 | 607 8L 672 7% 635 59 632 487

St10 | 459 658 555 587 655 589 652 375 709

St1l | 59 553 623 616 24 588 121 885 604 512

St12 (5% 604 728 661 O 656 O 35 483 562 M5

St13 | 521 490 5% 539 0 536 0 896 442 460 830 827

Stl4 | 500 498 572 545 037 510 039 &% 530 405 839 55T 766

Stl5 | 633 573 655 616 104 601 103 899 569 563 935 AT 896 922

SL6 | 657 540 629 563 019 581 019 864 544 485 882 735 832 94 043

SL17 | 336 224 281 253 0 245 0 £33 200 235 591 371 601 566 616 368

Sti8 390 265 298 328 085 306 083 523 287 213 550 205 497 517 5% 469 881
'Sl St2 St3 St4 S5 St6 St7  St8 St9 Stl0 Sl Stl2 St13 Stl4  Stl5 Stl6 StiT

_74_.



45244 979 o RATE

cephalus®} Z. temminckiz}, 579 St. 11~16
2 St. 89| A= Z. temmincki®} N. multifasciata
7}, 2@z 39l St. 173} 1894 & Z. platypus
¢} Microphysogobio% €] o1 577} §-3 F oA th.
welA St. 5, 7& “WEA] - Z7HAN(Moroco -
Liobagrus)@#", St. 1~3, 4, 62 "ZAY -¥ =
2(ZaccoT - Moroco)a3", St. 9, 10& "HEX] -
A Y (Moroco — ZaccoT)a+ 34", St. 8, 11~16&
“ZAY - 4403128 (ZaccoT — Niwaella)73",
a8 3 St. 17, 18 “gl vl - Fulx} F(ZaccoP -
Microphysogobio)a 3" 0.2 W g <= qlc}.
o] 2

[P

Ha
rak

Aol 1982, @It FRp Foln o] F o] £ F &4 A7
AEAFERAEY) 3 1~18.

Ao 1984, At B RR] ot oj o] AFEFE
A AT g Hfhzlxl 17(5) : 436~448.

el 1988, xS BAER F145E IR/
BE A8 xggzz}wl;mms 83~173.

A, 1997, I FAEEZ AT FEAH(E SO
). WS 5. 629 pp.

Aol - AAE. 1993, 4RI o] FEZ olFtHin| A
A, 477 pp.

o4 - o] 2% - FA . 1985. A Fojolm} of F
o] AFEFIH A7 §54H8F R 18(4) : 381
~440,

Al . o)L - &8 1988, $TA ElolH A F 2
Zo Fdegiol 9} xald EX. FFEFEHA
31(4) : 283~294.

£ £ 1985, SFH I} G Fgold #atef. S
At =83 15: 1~16.

E£G 5. 1987, 4t Frlels o] 7o AFEFAH &
T FYo FAL =8

UFF. 1973 FEZFA )R] AL B
sted, Q57 A] 6 19~36.

S £Xo o)

ol3d. 1988, §=4 FAT ol FY AFLRGE @
T AR AL g

A3, 1980. F74 Goole) X o] Balal, 29
ERL TS

AE7]. 1977, Zo 2B, YA A} A L.

2714, 1989. §39 WE 7). NEY AL 51pp.

H7)3 - AR 1978 Y4k, FEA D 2FAY Y 7
Folo] Bt X AAREYS] ZAEIA 15
197~209.

4714 - 34D - A5 - &9
A= FRAL A E.
Brower, J. E. and J. H. Jar. 1977. Field and laborato-
ry methods for general ecology. Wm. C. Brown

Co. Publ., Iowa.

Mori, T. 1935. Descriptions of two new genera and

2. 1990. 9425t

seven new species of Cyprinidae from Chosen.
Annot. Zool. Jap. 15(2) : 161~ 177.

Mori, T. 1936. On the one new genera and three new
species of Siluridea from Chosen. Japanese J.
Zool. 48 : 671~675.

Nelson, J. 8. 1994. Fishes of the Worid. John Wiley &
Sons. New York. 600 pp.

Pielou, E. C. 1966. The measurement of diversity in
different types of biological collections. J. Theo-
ret. Biol. 13 : 131~ 144.

Shannon, C. E. and W. Weaver. 1949. The Mathemat-
ical Theory of Communication. University of Illi-
nois Press, Urbana. 177 pp.

Simpson, E. H. 1949. Measurement of diversity.
Nature 163 : 688.

Uchida, K. 1939. The fishes of Korea. Part I.
Nemathognathi, Eventhognathi. Bull. Fish. Exp.
Station Govern. Gen. of Tyosen, Husan, No. 6,
458 pp.

Wratten, S. D. and G. L. A. Fry. 1980. Field and labo-
ratory exercises in ecology. Edward Arnold Ltd.,
London.

_75_



A - FHR - FEE

Fish Community Structure in the Yonggang River,
Nakdong River System, Korea

Byung - Soo Chae, Myung - Mo Nam * and Hong - Jun Yang
Dept. of Biol. Educ., Kyungpook University, Taegu 702 — 701, Korea
*Chongpyong Inland Fisheries Res. Ins., Chongpyong 477 - 810, Korea

The ichthyofauna and the structure of fish community were surveyed from April to November
1997 at eighteen stations in the Yonggang river which is a first tributary located at the middle
reach of the Nakdong river system. During the surveyed period, 32 species belonging to ten families
were collected. Of them cyprinid fish occupied 53.1% (17 species) and cobitid fish 15.6% (5 species).
Thirteen species (40.6%) were known as Korean endemic species. Dominant species were Zacco tem-
mincki (32.78%) and Moroco oxycephalus (15.10%). Zacco platypus, Pungtungia herzi, Niwaella
multifasciata, and Odontobutis platycephala were common species. Rare species which occupied less
than 0.1% of total individuals were Lampetra reissneri, Pseudorasbora parva, Squalidus chankuen-
sis tsuchigae, Microphysogobio koreensis, Gobiobitia naktongensis, Cobitis rotundicauduta,
Nemacheilus toni, Silurus asotus, Silurus microdorsalis, Siniperca scherzeri, and Oreochromis
niloticus. A tendancy were shown in regional distribution that Moroco oxycephalus dominated in
upper stream, Zacco temmincki and Moroco oxycephalus in mid — upper stream, Zacco temmincki
and Niwaella multifasciata in mid - lower stream, and Zacco platypus and microphysogobioid fishes
in lower stream. St. 11 which located in mid - reach of Yongam stream and St. 15 and 18 which
located in main stream had the most stable and diverse community structure, but St. 1, 5, and 7
were unstable and the simplest community structure.
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