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Status of Fish Inhabitation and Distribution of Eight Abundant Species in Relation with Water
Quality in Streams and Rivers, Ulsan City. Seo, Jinwon*, In-Soo Lim, Hojoon Kim and Hye
Keun Lee (Korea Institute of Water and Environment, Korea Water Resources Corporation,
Daejeon 305-730, Korea)

The objectives of the study were firstly to provide fundamental data for establishment
of total maximum daily load (TMDL) management in Ulsan City, and secondly to make
practical application of stream health assessment with tolerance range by each spe-
cies when physiochemical and fish investigations were carried out together. A total
of 44 sites in Taehwa River, Hoiya River, Dong Stream, and Cheongryang Stream were
selected to monitor water qualities seasonally and fish investigation was performed
in August 2006. Among the parameters of water quality, biological oxygen demand
(BOD) and dissolved oxygen (DO) related to respiration, total nitrogen (T-N) and
total phosphorus (T-P) related to nutrient and eutrophication, and total suspended
solids (TSS) and NH,-N were compared with vertical box plot by 8 dominant species.
According to the fish investigation, 12 families 33 species were found including
endangered species (Pungitius kaibarae) and introduced species (Lepomis macro-
chirus, Micropterus salmoides), and appearance rate of Korean endemic species was
greater in Taehwa River (29.2%) than others. As the results of tolerance range by
species, Zacco koreanus, Rhynchocypris oxycephalus, Iksookimia longicorpa, and
Squalidus gracilis majimae had limited low range by water quality parameters
indicating preference of good water quality. Whereas, Carassius auratus and Pseu-
dorasbora parva were found downstream and urban-streams which were exposed
from frequent inflow of pollutants. It concludes that the results help distinguishing
sensitive, intermediate, and tolerant species when we evaluate stream health assess-
ment with fish, and further making practical application for conservation and
restoration of aquatic ecosystem.

Key words : stream health assessment, fish, water quality, tolerance range

A ANAEA ST AT A 54 R A -

M = Ay o ke w17 AJ2Hsleltt (Adams, 2002; Lee

etal., 2003). o}F= FAEA W 249 Z=AAEA 5

A7 A5 AEE 4s ngHon Qe B4 B9 wsle] el ek Bee weln Sz A
A9 =] (integrated management of water resources) 2] - AzlebA el vhe-S B =2 49 7] HaE)

*Corresponding author: Tel: 042) 870-7453, Fax: 042) 870-7499 E-mail: jinwonseo91@kwater.or.kr

— 283 —



284 Mzg - el

A= o ALEH RAel e Fol Ar|Heoz A
A © ek FReI7A deke wHA Dk (McCarty
and Munkittrick, 1996; Adams et al., 2000). o] §-3l &
A AT Hen oot SHBAe oI FA W
o|7bA] 7t & 4 gle], A7te] AR 2ANE Al E
A 234 U 99 T3t Yol BA = o3k o=
o ue} golsAlch meb ARl E o FE o4
chept B703ag sk ARSI AR L o] wa sk
o] da] A= 1 9lA7H(U.S. EPA, 1996, 1999; Adams,
2002) -2uetell= FZellAof A== Sl AR oot
(o} =, 2001).

A2 Sol 237e] N AEHA Hrlel Hiol ¥
HAEA BEALEE o8B S Bl Gy
A A== gek (et 5, 2001, 2006; 9 5, 2006; 3 5
20063, b). 77 AEZS ujA s o]i].t_r}zl —r%alzif%f
AlF7A Wel7t A A ASHe digk 2] &
7] Wl AlE= A 2 A dm:Ael dg #A7F
ZZ 72 ¢] g} (Barbour et al., 1996; Yoder and Ran-
kin, 1998; &, 2002). u}e}r] AR A B3 2377}
Hh e 918k AT (2003~20061) ] Yoz
AFE EYY PAEF ANNNYTHFEES g
G A ARREA R Wb A pAE S
A AHE FHoE AAST QeH@AY, 200). of

Q) ZwolA) AHRT B
29 93 FFT 223E s sk Aol

AFE ol sl 7
E2A0 cel A FUEA AU, I
% 4 5o IR AR FEHE e A9
(Heins and Mattews, 1987; Mattews, 1998; Arthington
et al., 2000; Bunn and Arthington, 2002; 4], 2006; 4] %,
2007). 3 Eo] BARelN 22 22l edFuele)
A A AR e = QA el EbskEA
AR o] @ eHre] 2t Ae] AEE WAoo
shabd, A eshd 2418 B3 ATl AAske 9
Aolet. o] s} 22 chept Abao] :—%% B3 9
AR el shae) A4 Hrhent ohel A
o) wAl gl 2akee] mgHel Ao iﬁol eje}
2ot
SAFFAA = FHA 1,056.3km?e) 47 F 4670 5 1
A 21270 & Hoz ofeld la A W 1027
et Fa glew fael: by, 3
o}, BA 25 AF= ANYH T 9] AFa
A= 7} =%

a5 5
u g3 A oleh £4HA% 3lA 3 o) Fol

3 7= ©F(1980, 1982)3} AFFA] (1997), 3R
(1997), % “6:‘(2001)°] Ha7te FAoz 3 Pl o
7= n)$sle] 8 =(2002)37 7 E(2003)0] LArelek
7l Zas|ele) sjake} A7) glom, ok F(2002) 4
FFEEe] s mAe Jl AT AT7E £

2 Aejshy S welsted AFstgich 53] sy
o)Fel W& Adue] FAL HT Arsw kR A
sl B o] Hlses Eolor oo AL 27}
2 92 3% g ARt} FA|uF o] 5 o Fun}
ohdel ) PRy ORI A7 A Ao
W3t o F T2 5] Asz FAF] dx 1E
AolAe] A2 9 AR SubE Aae] $A21

A5g AN YA I FEE A4 REe] T o5}
1 pAAEe] AR ATE AL AR Aol

ohoweh @ AFE eael S W el olsheb
A 2ake) el o) F 2ALE WATOZA o 74
Qe 2 7 $03% duel e £4 WENE
Halstol o458 cIED el AL 27k 3L A
o) 24l Y BUE A% 72 AR FeshnA sholeh

>

F

L

AR

T S K I o K

R L eSS R LR
Aene] BRe 499% o Ao
7 31703, ok 5714, 54 544, kA 373

—

Gyungju

. Lok A
Miryang GE;I‘ Baal 1 [ain i
o Secin A Sl i
e 9"3" : éuscﬂiu il e
[ 1 v
. l::fg',,’c ¥ J,@&hwa Rwer R
N LSM__TCEHM emqwamsrxelng N\
RITRE L N cH 3"
! o 2 !G
Fhija o e
H"-"Ya River!, Ulsan Bay
Yangsan 5
EAST SEA

—

0 Skm Busan

Fig. 1. The map showing sampling sites in Ulsan City.
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Table 1. Global positioning system (GPS) coordinates and stream types of sampling sites in Ulsan City.

Stream name Abbreviation GPS coordinates Stream type

Deukhyun DUK N 35°36°44.1” E 129°03'10.8” Rural
Neungdong NEU N 35°36°47.1” E 129°04'07.4” Rural
Yangdeung YAN N 35°35’51.7” E 129°04'47.2” Rural
Geory GER N 35°35'21.7” E 129°04'24.6” Rural
Gilchun GIL N 35°34'43.9” E 129°05'43.3” Rural
Sanjeon SAN N 35°34’07.0” E 129°06'34.7” Rural
Myungchon MYU N 35°33'59.0” E 129°06"25.8” Rural
Unyang EON N 35°33'08.0” E 129°08’36.1” Urban
Sangchon SAG N 35°31'08.1” E 129°06'50.3” Rural
Gongam GON N 35°31’39.4” E 129°07/11.0” Rural
Gachon GAC N 35°31'59.6” E 129°07'33.0” Rural
Jaksu JAK N 35°32719.3” E 129°08'10.2” Rural
Samdong SAM N 35°32°30.3” E 129°08'32.2” Rural
Moonsu MUN N 35°31'06.0” E 129°10°46.0” Rural
Chulgang CHU N 35°31’00.6” E 129°10°27.0” Rural
Taehwa River Boeun BOE N 35°31'19.1” E 129°09'54.5” Rural
(31 sites) Doongi DUN N 35°31’05.9” E 129°10'37.4” Rural
Banchon BAN N 35°33'21.2” E 129°11'09.8” Rural
Yeonhwa YEU N 35°39'15.6” E 129°11'52.4” Rural
Jeoneup JON N 35°38'59.2” E 129°10'37.0” Rural
Mabyung MAB N 35°37°06.9” E 129°10°01.3” Rural
Guryang GUR N 35°36'58.2” E 129°0651.9” Rural
Bangok BAG N 35°35’57.7” E 129°10°03.2” Rural
Guksu GUK N 35°35’01.0” E 129°14’04.3” Rural
Chonsang CHE N 35°33'50.3” E 129°1412.6” Semi-urban
Guyoung GUY N 35°33'59.0” E 129°15’09.7” Rural
Gulhwa GUL N 35°33'17.8” E 129°15"36.1” Urban
Chokwa CHK N 35°33'31.6” E 129°16'15.8” Rural
Mugeo MUG N 35°32'58.1” E 129°16'43.7” Urban
Yugok YUG N 35°32'58.8” E 129°18'39.9” Urban
Myungchon MYC N 35°33'27.3” E 129°22'24.3” Urban
Gokchon GOK N 35°27°15.9” E 129°12'28.7” Rural
Hoiya River Daebok DAE N 35°28'48.2” E 129°13'07.4” Semi-urban
(5 sites) Daewoon DAU N 35°24'49.1” E 129°16'32.4” Rural
Gosan GOS N 35°2503.1” E 129°17°06.1” Rural
Namchang NAM N 35°24'23.6” E 129°18’33.5” Semi-urban
Chongok CHO N 35°37°40.9” E 129°20°47.4” Urban
Dong Stream Maegok MAE N 35°37°41.7” E 129°20'53.9” Urban
(5 sites) Sangan SAA N 35°36'21.4” E 129°21'04.9” Rural
Sirye SYR N 35°35’34.7” E 129°20'51.6” Semi-urban
Yaksa YAK N 35°33'18.0” E 129°21’06.5” Urban
Cheongryang Samchong SAJ N 35°2919.0” E 129°17°41.0” Rural
Stream (3 sites) Duwang DUW N 35°29°38.7” E 129°18'43.1” Urban
Cheongryang CHR N 35°29'32.1” E 129°17'37.5” Rural
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Table 2. Mean values of discharge and water qualities measured in the each watershed.

Water quality

Discharge Temp. DO Cond. TSS BODg CODy, T-N NH,-N T-P
(m*sect) (°C) (mgL™) @Scm™) (mgL?" (mgL™') (mgL™) (mgL™) (ugL™? (ugL™

Mean 0073  17.1 96 2452 7.3 28 53 351 5092  132.1

Tachwa SE 0.087 8.0 28 1493 39.4 38 69 284 11170 1842
River Max 0383 327  16.9 9550 4360 195 424 1246 50206  938.9
Min 0.001 2.0 06 458 0.0 0.4 09 007 85 1.0

Mean 0059 186 115 240.0 2.9 1.6 29 185 727 97.6

Hoiya SE 0.068 8.7 29 139.6 3.4 1.0 14 141 1058 1758
River Max 0261 319  17.1 641.0 13.0 46 50 673 3814 7921
Min 0.003 5.4 7.9 705 0.2 06 09 032 8.7 5.2

Mean 0087  18.0 8.4 388.9 208 157 272 743 28030  886.7

Dong  SE 0.060 7.0 33 128.6 204 142 243 442 30292 1108.0
Stream Max 0269 293 138 658.0 820 482 780 1692  8609.2 3680.3
Min 0.016 6.8 23 179.6 46 16 36 218 29.9 343

Mean 0058  19.0 78 351.8 7.0 9.7 16.8 539 23627  658.7

Ch?:ar‘ SE 0.059 8.4 44 190.9 84 127 223 623 35274  907.7
e Max 0061 328 134 730.0 300 346 630 15.82 97150 2103.2
Min 0.062 6.6 0.4 179.7 0.2 0.9 13 031 17.4 8.8

SE: Standard error, Max: Maximum, Min: Minimum
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Table 3. A list of fish species and numbers of individuals caught from the sampling sites, Ulsan City.

Taehwa R. HoiyaR. DongS. Cheongryang S.
Species Abb. Total Remark
31 sites 5 sites 5 sites 3 sites
Anguillidae
Anguilla japonica Aj 1 1
Cyprinidae
Cyprinus carpio Cc 4 4
Carassius auratus Ca 11 7 102 8 128
Rhodeus uyekii Ru 8 2 33 43 K
Acanthorhodeus macropterus Am 11 17 1 29
Pseudorasbora parva Pp 23 6 37 23 89
Pungtungia herzi Ph 5 3 8
Squalidus gracilis majimae Sg 73 24 3 100 K
Hemibarbus labeo HI 12 12
Tribolodon hakonensis Th 7 7
Rhynchocypris oxycephalus Ro 263 24 110 397
Zacco koreanus Zk 500 60 12 572 K
Zacco platypus Zp 65 21 31 117
Opsariichthys uncirostris amurensis Ou 3 3
Hemiculter eigenmanni He 11 11 K
Cobitidae
Misgurnus anguillicaudatus Ma 5 5
Misgurnus mizolepis Mm 6 6
Iksookimia longicorpa 1 62 2 2 66 K
Cobitis sinensis Cs 2 2
Siluridae
Silurus asotus Sa 2 2
Amblycipitidae
Liobagrus mediadiposalis Lm 1 1 K
Osmeridae
Plecoglossus altivelis Pa 3 3
Mugilidae
Mugil cephalus Mc 4 5 9
Adrianichthyoidae
Oryzias latipes Ol 1 1
Gasterosteidae
Pungitius kaibarae Pk 16 16 E
Odontobutidae
Odontobutis platycephala Op 13 13 K
Gobiidae
Chaenogobius urotaenius Cu 15 15
Acanthogobius flavimanus Af 1 2 3
Rhinogobius brunneus Rb 135 20 3 4 162
Tridentiger bifasciatus Th 1 1
Channidae
Channa arga Ca 1 1
Centrarchidae
Lepomis macrochirus Lm 3 1 4 |
Micropterus salmoides Ms 4 1 2 7 1
Number of familiy 9 5 4 6 12
Number of species 24 14 12 12 33
Number of individual 1,245 185 315 93 1,838

Abb.: Abbreviation, E: Endangered species, K: Korean endemic species, I: Introduced species
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Fig. 2. Range of fish inhabitation by water quality with vertical box plot indicating median, 10, 25, 75, and 90th
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Table 4. Mean, minimum, and maximum of water qualities on sites found 8 abundant species.

Spe- o DO\ Cond. Turbidity TSS BOD; CODy, TN NHyN NOzN NOyN T-P Chl-a
(@Scm™) (NTU) (mgL™') (mgL?) (mgL™) (mgL™") (wgL™) (ugL™") (ugL™) (gL™) (ugL™?

cies (mg LY
Min 6.1 7.2 72.2 0.7 0.4 0.4 1.4 0.15 13.3 8.8 0.7 21.7 0.8
Zk 23 Max 140 9.4 330.0 4.6 7.8 2.1 4.2 4.35 64.9 1,312.4 260.3 172.7 31.8
Mean 9.2 82 1826 1.8 3.1 0.9 2.3 1.47 21.3 530.2 16.3 515 54

Min 60 71 67.6 0.4 0.2 0.4 14 0.15 12.9 8.8 0.7 217 04
Ro 22 Max 127 94 451.0 18.5 36.5 311 48.8 14.42 8,609.2 1,312.4 371.2 2,806.0 36.5
Mean 88 8.0 189.0 3.1 5.0 25 4.8 226 4554 6095 411 1901 7.1

Min 6.0 7.2 67.6 0.4 0.2 0.4 14 0.20 12.9 8.8 0.7 221 04
I 17 Max 140 94 258.0 4.4 7.8 21 3.7 4.02 48.9 1,3124 371.2 1615 31.8
Mean 9.1 83 181.0 1.6 2.9 1.0 2.3 1.47 209 5149 257 529 5.6

Min 60 72 1351 0.7 1.2 0.5 15 0.20 12.9 8.8 0.7 221 0.6
Rb 17 Max 14.0 9.4 330.0 4.6 7.8 3.5 55 453 3905 1,290.3 371.2 1615 26.9
Mean 10.8 84 2013 2.1 3.9 14 2.2 1.98 477 4176 43.1 68.1 6.2

Min 30 7.6 1717 0.7 1.0 0.7 1.7 0.37 16.2 128.0 2.0 235 13
Zp 12 Max 140 89 506.0 21.0 22.0 54 8.5 453 6139 1,297.0 260.3 4231 37.9
Mean 9.4 81 250.0 5.4 7.0 2.4 4.2 211 1426 609.8 61.3 122.0 12.8

Min 04 75 1479 0.7 14 0.5 15 0.50 13.3 2.0 1.8 223 0.8
Pp 12 Max 116 88 526.0 21.0 22.0 22.0 41.4 13.80 9,715.0 1,281.3 187.0 2,103.2 37.9
Mean 7.7 8.0 286.9 54 7.2 3.6 7.0 2.86 9108 5169 339 2758 8.7

Min 69 7.8 1425 0.7 14 0.7 1.6 0.37 142 128.0 2.5 221 1.0
Sg 11 Max 11.0 94 2350 2.8 5.6 1.0 2.7 1.59 28.3 459.8 8.6 106.2 5.6
Mean 9.3 84 18838 2.2 3.4 1.0 2.5 1.19 320 4074 9.6 583 6.1

Min 04 75 1598 1.0 3.0 0.5 15 0.90 12.9 2.0 1.8 223 0.8
Ca 10 Max 140 89 5260 21.0 22.0 35.6 58.0 13.80 9,715.0 879.3 187.0 2,103.2 37.9
Mean 7.2 80 3205 7.8 9.6 7.7 134 409 1928.8 507.7 38.0 5105 13.5

AF: Appearance frequency
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