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Fish Community of Headwater Streams in Gaji Mountain, Ulsan. Jang, Min-Ho*, Kee-Ryong
Choit! and Gea-Jae Joo (Department of Biology, Pusan National University, Busan, 609-735,
1Department of Biological Science, University of Ulsan, 680-749, Korea)

Fish fauna of 13 sites in a main channel and its tributaries of the Taehwa River and
9 sites of other headwater streams in the Ulsan area (Mt. Gaji) were investigated
from February 1999 to October 2000. All sites were the 1st to 5th order streams in the
Ulsan area, and 10 sites (45.5%) were intermittent streams. A total of 2,696 fish
specimens were collected and classified into 14 families and 44 species. Cyprinidae
accounted for 40.9% (18 species) of the total fish species collected and 68.4% (1,845
ind.) of the total abundance. Subdominant families were Cobitidae (6 species; 78
ind.), Gobiidae (5 species; 240 ind.), and Gasterosteidae (2 species; 128 ind.). Zacco
temmincki (RA 23.0%, 14 sites) was the dominant species; subdominant species were
Moroco oxycephalus (20.2%, 11 sites), Zacco platypus (8.0%, 10 sites), Mugil cephalus
(5.2%, 3 sites). Among the total species, 8 species were endemic species to Korea. The
dominant Korean endemic species was Squalidus chankaensis tsuchigae (53.6% of
Korean endemic species) and subdominant species were Iksookimia longicorpa
(20.5%), and S. japonicus coreanus (6.6%). Due to the intermittent nature of streams
in the Ulsan area, a conservation program of fish fauna is strongly needed.
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Fig. 1. Map showing sampling sites for ichthyofauna sur-
vey in Ulsan, Korea (Feb. 1999 ~ Oct. 2000).
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Fig. 2. Physical and chemical parameters of 22 sites in Ulsan area (Feb. 1999 ~ Oct. 2000; N =4 to 8).
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Fig. 3. Relative abundance of the fish collected from Ulsan area (Hyeongsan, Nakdong and Taehwa River; Feb. 1999 ~ Oct.

2000).
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ANAE A k2 ZAF}o|nt. Cobitidae: 6F o2 o]}
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7 A o FAke QA A6 A 73} 18% 7577)
A (A1) 28102 vebiton, e} 4% 35} 6%
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japonicus coreanus:= €317} SA A qE AA =gl oH,
S. multimaculatus= Wef7} A= AR A kst
o 7 SA A A 33 oo AREH e ulw
& A3} g2 KU BB 2A FA A
A AR eFE A7 18%, ez fUHE G5A
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= A3z Al2¥o) St 8 7] RE A]7]e] Ui
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A= At
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Table 2. Comparison between previous surveys and this study on fish fauna in Ulsan area (Hyeongsan, Nakdong and
Taehwa River).

Species name A B C D E This study

Anguillidae
Anguilla japonica +
Clupeidae
Konosirus punctatus +
Cyprinidae
Cyprinus carpio + +
# Cyprinus carpio (introduced from Israel)
Carassius auratus + + + + +
Rhodeus ocellatus +
* Rhodeus uyekii
Acheilognathus lanceolatus
Acheilognathus rhombeus +
Acanthorhodeus macropterus
Pseudogobio esocinus + +
Pseudorasbora parva + + + +
Hemibarbus labeo
Pungtungia herzi + +
* Squalidus japonicus coreanus + + +
* Squalidus majimae + + +
* Squalidus multimaculatus +
Tribolodon hakonensis + +
Moroco lagowskii +
Moroco oxycephalus
Zacco platypus
Zacco temmincki
Hemiculter eigenmanni
Culter brevicauda
Cobitidae
Misgurnus anguillicaudatus +
Misgurnus mizolepis + +
Cobitis sinensis +
* Koreocobitis rotundicaudata
* lksookimia longicorpa + +
Lefua costata +
Siluridae
Silurus asotus +
Amblycipitidae
* Liobagrus mediadiposalis + +
Osmeridae
Osmerus dentex +
Hypomesus olidus +
Plecoglossidae
Plecoglossus altivelis +
Mugilidae
Mugil cephalus +
Adrianichthyoidae
Oryzias latipes latipes +
Hemiramphidae
Hemiramphus sajori +
Gasterosteidae
Gasterosteus aculeatus +
Pungitus kaibarae + + +
Moronidae
Lateolabrax japonicus +

+ 4+

+ 4+ +

+ 4+
+ 4+
+ 4+
+ 4+

e e e e e e e e s

+
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Table 2. Continued.

247

Species name A B C D E This study
Centropomidae
* Coreoperca herzi +
Odontobutidae
* Odontobutis platycephala +
Gobiidae
Chaenogobius urotaenia +
Synechogobius hasta +
Rhinogobius giurinus +
Rhinogobius brunneus + +
Tridentiger obscurus +
Tridentiger trigonocephalus +
Centrarchidae
# Micropterus salmoides +
# Lepomis macrochirus + + +
Species no. 9 6 12 15 19 44

*: Korean endemic species; #: introduced species; A: Uchida (1939); B: Choi et al. (1977); C: Yang (1980, 3 sites); D: Ministry of
Environment (1997, Taehwa and Hyeongsan River, 6 sites); E: Ulsan Metropolitan City (1997, 43 sites).

S. japonicus coreanus (117} A]), Rhodeus uyekii (17]A])
% 3% RV 18F F 7P B2 3 AATE A
Z1= 9} o, Cobitidae: lIksookimia longicopa2} Koreo-
cobitis rotundicaudata (17} A]) = 2% 357 4], Amblyci-
pitidae= Liobagrus mediadiposalis?to] 257§ A7} 2} =]
= 9i}. Odontobutidae®] Odontobutis platycephalaz}
127) 4], Centropomidae®] Coreoperca herziZ} 77447}
AR 24 SAE FFTEES 5} $A7) 0%
o2 b ustew, WA} AL 3%, GE% SAE
2302 vepdeh 33 oije] ARalHlNE HE7
SA9) AR 550l AAFe] BHE ARG B
ekt

4w dagge] AMH AL st 173 182
747t 424 YA = eom, St. 3, 6,7, 8, 11, 21, 226 A =

A
o @ F= ARSA dokeh BFDEFES AR
K-R

o pir

3
FRUES Jeieh ARG @~5Al we

2~57 34 mRe|A] AHHHo] WE Ao
Al ARG ez Al E Y} L. mediadiposalis:= 42} o]
o] shHel At A el 2 5 (1982)9) A FelA
F2 AR MAEE Hloz velhd Axkel {4
3913 R uyekiis S5/ % F - kRl AAsE Fo
2 43 o)F #AelA AAshe Aoz vehih C.
herzit sAx}57} vlwd S 4xtel 53 shHelA
AFEe] T o] shFEPHAAME MAle] ofeg A
o= xsFo)

ZAZI1ZE F ARE JH=s)E> 2T 23 3% 9370
A2 oF 3.4%°] AHFH=FE Vel on, St 194 16
AR N A 4= 9] St. 37} St. 4, 10L& A9l =9
%] ¢kgke}. Cyprinidaegl C. carpio (introduced from
Israel): St. 4¢]A 8k AA|gte] AAFH A} A RE 2
AR AN = o] Fo] AMAE7|elE AR A4z
A $a fEFe] WEol Alste] T A 4R 2RE
38 7IsAd o] ml$- =t} Centrarchidae: 2Z 02
Micropterus salmoides:= 47 XAl A 3670 A7} AAA
)9l om, Lepomis macrochirus:= 37 XAl A] 567) A
7} A= 2Tk M. salmoides:= 53} o] AFe] dH A of| At
ARG 0w, o 0Bl F2 AA S (3t W,
Bgo] =3 M Azl Aol glomz fdol
2 53} o|Are] 3lREAAA AAFE Aoz Al
CHAPEE i3 A A 2%, 35T S
=gl 3 F= HAFA At 5 F -
7ol A5 o7t 4% 5.4%2 AHFR =S e
FARA GG F 2 AN FE =AM A dERo
cAEALR). o] 2 o o{FE A &
Aoz 37} ACME APA & B3k A4
S0 % sRdes e Aoz AnEn
Aol o F/1Ro 2AEEd 47 @ 9%
WA Aoz o gee
A 9] o RA AR U (1939)0) )3 Bj5i}
o oJols}h o1 9%& wwat o) ALolor], A 5
(1977)& o]RT} M-S 6%& M3t} (Table 2). oF
(1980)-2 olJolz} o] F 12L& ¥ 33}9 37 (Pungtungia
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Fig. 4. Cluster analysis of collected fish at 22 sites in
Ulsan area (Feb. 1999 ~ Dec. 2000).

734 (1997) Z*MW e 273 el
?%WZ-}—S— 13%02 ®F 1550 Bwsgc} of
49 Fol 4714 247} 2AAA (3~6
*7} A w2 2Abl A AR SRE
+ J}d A5z AEe BoAd) AP £ F &
Al AREA ghe

Squalidus majimae, Moroco lagowskii, Chaenogobius
urotaenia 5 5F0 2 o]F 37K (1997) ZAl A = A
A=A ke =<l R. ocellatus, S. majimae, M. lagow-
skiiz} AF ek AFA e B3A) (1997)0) 25}
W ARSHAA ANE F& BE 19502 B AN
o A AR 19979 A A Hoz 3
Welstont Aol A ARHA] wFoln,

al

B

22 R. ocellatus, P. esocinus,

[

2 2Ae] AR B FEst YA AR, HE
AFRE 7K delo] x@EA] Wl &
TG&ZE2 FAAe] HAlJA]E BF 5ZF(S. japonicus

coreanus, S. majimae, S. multimaculatus, L. mediadipo-

7|8 -

7|
salis, 1. longicopa) 2.2 yelygtor} B zAldas 8%
of ARl LHFE Sob WA} WEE Fbsen
ANEPFE A 10079 2PN 1] A=
2 2712k Eekel s 3% ] AAH
AA AH oF F Fgielt 20502 ehgo
WA 9l gaedos ke oFS 3% (Tri-
bolodon hakonensis, Plecoglossus altivelis, Gasterosteus
aculeatus), 714210 A Alals o] 8%, ¢4 d4ke]
2¥oz 27 dehger 7154 %3 AfA o)F
W St. 2,20, 21, 220 M5 AR =l e, 53] 34
oJZ<] T. hakonensis”} St. 21 (ZAtw)ellA] A=
o] Holgur dz A Faz = SHA
oA AR Sls) Bl oz o=t A J8H
o) Fo] Adeld ARHE AE Ashae
Ag-oleh. ofnbw An} o) fAlo] AT AN T.
hakonensis7} 217} slFg oz o]F3 7] W&oz A}
285 7|44 o2 29l WA e] 73 Gobiidae (5
Z 17070 A); 9186 A Al3}= R. brunneus:= A 2))2} M.
cephalus (37) #]4 14170A)7}F o F-2-& A=Akl e,
BAo) Alahe 93 28} G. aculeatus® St. 2¢} 21
oA 167HA17F AA = A P. altivelise 7]7F F<t
2|42 o 2 St. 202} 210 A] 327047} A A = oo
AR ZAA AN A o]
DY RS HED A Sz 59
Ao} ez} AR 08172 7Y BA dehten, o
=7}t (A} A= 0.414, ©H37F A
AE 04092 A veht 3 f4A
o] ztolE Bot 3 s % A
27} SA9k= 0.021, BT} AlRol=
A Yepdeh b A E lerﬂ we
2 0992, St. 73} 82 0.95=2 A=
Fol ARHU AR fAhmA e X
21, 22% WIEHA AR} e FAEE
= AT F7 AN HzH e Aele vehye,
AA ZARAAHE fAbzel w2 AN A2
I e Ado= —?—‘?‘—ﬂ‘”ﬁ}(ﬁg 4). FA= Zl—’Fﬂ
0053 AHE FHo= FHE A W WA F
2 Uroxeh A @D}(A)l St. 1,17, 18,2002 3
9 ASRA] Y 5 fdo] dsAGS 1) 78
Aoz Q& 32 AT ISz o FAdME 2o
& dehllen, 24 AT (A) St 3¢] A AHe
2 ARSI} AR vebdeh A A5 (B)2 St 2, 4,
5,6,7,8,9, 10, 11, 12, 13, 14, 15, 16, 192 AMA]s}3 7}

g0 Qx F - ARAGeE vehgeh v g9
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Table 3. The dominance, diversity, richness and even-
ness index of fish in Ulsan area (Hyeongsan,
Nakdong and Taehwa River; Feb. 1999~ Oct.

2000).
Site Taehwa Taehwa
Hyeongsan Nakdong River River Total
River River  (<3rd (>3rd
Index order) order)

Dominance 0.423 0.943 0.818 0.247 0.419
Diversity 2.214 0.592 1.318 2979 2812
Richness 2.564 0.933 2.643 5.113 5.488
Evenness 0.766 0.330 0.456 0.831 0.743

(€2 st. 213 222 74 Bl dpA|g oz vepgnt. o
= A2 & A Yg3= =] Osmerus mordax dentex,
Hemiramphus sajori, M. cephaluse} Z+-& Zoj 93] 1}
o}l Aoz Al
7 ZAAAA A ol F2Ae] EAE 97 AeEA
sk el ey A=t A vehge
CHekEs SRR =7 ebde (Table 4). 57
A A= 7P B3 = 45 =E 3
Aol Eohom, G574 A 7P e e B
o A A dF $AH= A 04302 W et
v Ad $A1Ee] sl Az BHEen, gekEe
26302 %7 vheht ARH AASTE AR A
= Addes & 47 gee wth FRE
5442 w9 =4 Jehjon, 5= A$E 16002
vl 2 doz yvephgth $A= A7t 7P 2
AQFe A 6,7,82 ¥ 1.0007 Jeh} d (St
6)olt 25 (St. 73} 8)rte] AMAE ZH}e]w St 13(3F)
o] 0982 Ulebulth. St. 16 o]8} BB sF AHelA
toolepg o) 2¥oz $HEsl Awbew gk
debs 257t 4 B AR 2052 vehd st 20
o2 2AAA F PR B 20%0] AR A7}
F ol o) Moz e AR} He Az o)
Foz Ag¥d 5% 9A] St 11¢] 2112 ZF 59}
MAS7 S Aol uls) AA AQE Asfoleh FX
= AR B F - RN i w2 dekd

4 2 o

S0 A se
ISEEERITEEE
b e ol v, o] o FA M) 2 3
HA 3 gleh LAY =X o] 4R3E 10004

A % 1,055k m2 5 obr} o 66%, Aol °F 15%
& AAeha ol o 10%e] £A7F 54, 44, 3

=
$4) Foz AHgE: glo] we o) 447} 7Hw

gl o I ol

o]& fal efE} S T ANe He] A F g
webr] Zg7ledl A - FF A Be] el 73}
(cll; A TA)ska st o] EFaka gle] #Ard W=
2 F A MAAES] Tk A EAl Hg JA
o] AlFslet. A EAbA S A2 ZA47] ot A
of AXH HFAMTt A7 55 JAS o/ E
FAMAEES] AAAE Al e Aoz eyt
B ZAIAM = 2ARRA ] oF 45%7) HEAH oz JHA)
ol F43] FAadtn A, FFEAY rIEe
oA slovt AHrrh FEEA ok w]EA]F (Inde-
terminate, 7], 1995; of|: ZL7}A| 17])0] o] T}y &}
Abol zbzel dA ] dR Bz MAEE A7)
el 21zt Ferh o fAfell vlA= oddkat o] A
A 1ol e Aol 3t sHEH<l Ut o
TFHoh =3 Ao AEHA FAE M A
o] Aahg Akt o] o] & Fell gt AuFHal
F7b 3 s Al wAE 3%k Jrbt 2o A
o=z 23

WA Ak A e et B R H AAHE FA
o= 1~5zF spAel 227 A (A 45%; 5t
A S AA, A A 4 AR, 3 A 1370
Z)A)el A 199949 24 HE] 2000 10Y7}A] 4~83) o
S AR A3 F 145} 44% 269670 A 7F A A
gJt}. Cyprinidae (18%, 1,845/ A; A E=2 ¢ (RA),
40.9%)7} A 3= e}y, Zacco temmincki (RA
23.0%, 147 AF)E $AHFoR depgtown, oA
2 Moroco oxycephalus (20.2%, 117 #]4), Zacco platy-
pus (8.0%, 107} A]A), Mugil cephalus (5.2%, 37] *]#)
Toz veidn AFE F F =EaHES 2R 8%
o2 Jelytth (53, 166704, 6.2%). Sh=r 5% 3
%2 Squalidus chankaensis tsuchigae (3<% =
53.6%)™, o} =2 |ksookimia longicorpa (20.5%)%}
S. japonicus coreanus (6.6%)2. et B ZAlel| A
QY =slEL ®F 33 Micropterus salmoides (36 7}
A)), Lepomis macrochirus (57} A]), Cyprinus carpio (in-
troduced from Israel, 17§ A))¢] A= ot FA7 )
317} A9 AlFsFHeA]E= S. multimaculatus, Cor-
eoperca herzi, Pungitus kaibarae7} A3 = o] J=27F 4
EEE BERE )
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