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Fish Fauna and Ecological Characteristics of Dark Chub (Zacco temminckii) Population in
the Mid-Upper Region of Gam Stream. Seo, Jinwon (Environmental Research Center, KIWE,
KOWACO, Daejeon 305-730, Korea)

The fish community in the mid-upper region of Gam Stream was examined
seasonally from 2001 to 2003 in order to perform an environmental impact
assessment prior to a construction of Gamcheon Multipurpose Dam. Additional
investigation was conducted in August 2004 to confirm the fish fauna reported and
to examine the ecological characteristics of Zacco temminckii population. The total
number of fish caught from the study sites was 1,081 fish representing 5 families 14
species. There were 6 Korean endemic species including Coreoleuciscus splendidus,
Squalidus gracilis majimae, Microphysogobio yaluensis, Liobagrus mediadiposalis,
Coreoperca herzi and Odontobutis platycephala, but no endangered or vulnerable
species were found. Length-weight relation, condition factor (K) and relative
condition factor (Kn) of Zacco temminckii were compared by the study sites and
stream. The equations based on length—-weight relation in Buhang and Gam Streams
were TW = 0.000004TL3*%% and TW = 0.000002TL3*%*%, respectively indicating the fish
in Gam Stream became more rotund as length increases. The condition factor (K)
and relative condition factor (Kn) against total length of Zacco temminckii at two
streams indicated that the fish (>70 mm) in Gam Stream (mean K and Kn=1.116, 1.21
respectively) had better nutritional condition than those in Buhang Stream (mean K
and Kn =1.046, 1.14 respectively). The results were corresponded with natural
disturbances such as drought and intensive rainfall from 2001 to 2003 followed by
human activities such as stream repair works. Therefore, it is considered to perform
environmental impact assessment with not only confirmation of fish composition
but also examination of ecological characteristics in population-level.

Key words : fish, population, ecological characteristics, condition factor, natural
disturbance
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(bioassessment)g o 2 A] $A3 HES AFS WA O
2 gJd3t= 534 a9 e (integrated manage-
ment)7} A7) HRA ARl ek e 54 9 A
2 - AskE odare AR Alaksieleh (Lee et al.,
2003). APATES AES o83 JFYrE 59
4 W A felEA Hg LA EE o= Ax 4
=3 4= elvha A A5k gl (Adams, 2002).

o] F= FAAEA WellA Husm|AEA 23
et oefdt vk Helth el didte] A|zHe]
A - Azt S B3 224 W 713 ] Wt

2= 2 A&HH JRA] FgE Fo] Ar|Hoze
AAL, o ezt FAAN7A] J3FE vAA fo. ot

N Az BAME 2A4E ART A S8 W 29
Ll N Y A2 A= A% § 5 9] vl A
A7e) W AFAE] o FE SAY o) AEAE
2 o]g3}3 gJt}(Adams, 2002; A, 2004).

B AT F 53] MAE Frkell o]8-¥ ZAY (Zacco
temminckii)= <] o] & (Cypriniformes), ¢J o]z} (Cyprini-
dae), ¥|2}v] <& (Zacco)oll Foh= T - AR s &9
F2o] H|wA Luksl Lo AJAlEhH AR A=tz &
A F2 44 2EE AR dEA ARA
o]Zo]t} (Lee and Lee, 1988; Kim, 1997; Kim and Park,
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Holf 7 %%% =S Bl o
T AAT FuE F 3N F- 47
SR B $4F olFFom Amd
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Fig. 1. Map of the study sites. Dam is prearranged and
the grey line indicates expected area submerged.
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AA2 A AA - AR as 98 FdseAM =
k(R 5X5mm, 7X7mm)S o]43te] 103 W=
ANstglom, shekal ol Fake] shele s8] S (5x5
mm)E o §3giet o FaAle 2t =AY A - s
100m 2]l A} SHHE wet o) Fate o} & (riffle) 9 &
(pool)®] Thefat wA| A A A S d oz FukE o] 8-3fe]
AAEE AL, A o] e 2|9 F wbg] U F
£ o|&3le] AT AAE o Fie ARl A FA 3}
Fo, 4] ks
S 10% T297] goio] 11
) - (1990), 7 (1997)0] <]
ste] FA3ITh 77 Nelson (1994)¢]] whe} Az
shoiet. BekzAb A 7&7%‘494 AAE A A8 =4
Mz 239 JRAES 10% 2247 gfol] 1A3}e] A
FAdA A% F AL ASsde A sE B 2]
74 (5 1em) svie] A=rb F238Hd (Anderson
and Neumann, 1996).

oo AR} AFE o 4a AMAZE) Wrh A A

W = total weight (gram), L = total length (mm),

a%} b=parameters,

dut¥ o=z b7} 3.0} ztoxd Ze|o] FrHlE A
7} vl EtA] vk S oJnlEtar 3.0 T Wi
Aolel w3 w|dsirts Ag gt o]wf wjsjH el a
2} b= 92] 2] oFHe) logarithms (base 10)E F 3o =
N B 2ol 2419 4 Ak

LogW=Loga+b LogL

vhHoe]] Index of well-beingel] 3]%3}= Fulton-type
9] v]d| x4 (condition factor, K == CF)¢} A& u]d
X4 (Relative condition factor, Kn)x= Zo]-%A Ar#3t
ANA ash breh F A AWHT W AL
et 2o,

K =¥ CF=W/L*x10°
(Anderson and Neumann, 1996)

Kn=Wi/aL® (LeCren, 1951)
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20013 %€ 2003 37}bA] 43k (A AE)el] AA o) Fx2A}
A3} ZAFA] S (St. 1~St. 6)l|A] 43} 12ZF 5107047} )
A= At (Table 1). AAE o7 F ¢Jo]3} (Cyprinidae)
o7} 8% 4587047 ARHe] 89.8%e] Wl wERE
(relative abundance, RA)E Rl wbdel| w)3za]s}
(Cobitidae, 7.8%), =7}2] 3} (Amblycipitidae, 1.4%), 72 X
3} (Centropomidae, 1.0%)= 1~2Fo 2 FAFo] 7|&
%7} (Cobitis sinensis, RA=7.5%)Z A 2|3F Vx| 22
A A4 2.0% vl Salis 2pANAT Ao
o2 selE e

A dEFY7E =AY 8 o F 7 Tl
(Zacco platypus)7} H] = % AfellA= Bl=A] dghe
v Z 8870 A7 AA ] $AHFo2A 17.3%2] ¥ ¥
Bne2 Jeh)o £3F E317] (Pungtungia herzi, 16.5%),
H-E%] (Rhynchocypris oxycephalus, 12.9%)= A FA}A]
Jol| A, Er}x} (Microphysogobio yaluensis, 15.7%), 27
1 (Zacco temminckii, 14.1%), Z1 &7} (Squalidus gracilis
majimae, 10.4%)= tj 222 x|HolA] =3} u]S3t
NA S (RA>10%) 2 WA= g} v]= 7]8-27) (Cobitis
sinensis)= $12] o]FERTE= U B wER R (7.5%)S
BAA, & A (Site 2)& Al g A AR el A
W7 = Sl (Table 1).

slebul e} 2AVE $eluel aae) $ake]
= zoz dEd, 2 ZAX A A x B]L8t
Rt o] B zAX| o] AR Ho|| T2 3}
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el 3 ol

st o3k 71 ALl A] Eeld =

== 31-8-% (korean endemic species)-2

2 o,
.

12%2] o5 71=-H)
Z1&78 (Squali-
dus gracilis majimae), Em}2} (Microphysogobio yaluen-
sis), A}7}A}2] (Liobagrus mediadiposalis), 72 #] (Coreo-
4% (33.3%) 14570 4] (28.4%) ] S]}. ZA}
A Rl WAEA

perca herzi) 5
219 el A
wsxet.
g 20049 849 FlEAbIAME A E}S A
o] mate] dofid Aefellr] 13] FAlste] thef
FusiAE 2gAY 43 105 57LAA7 AR
(Table 1). ¥] 5 o]H At A Eelgl UL o] F (5o,
AHA, w e, AR)E AR A= Flev A4 3

975 wr

i ok
o

32 ofN

[ ﬂllo 2.0



of R4 o WA R MeystE £ 199

Table 1. A list of fish species and numbers of individuals caught from the sampling sites. Numbers in parentheses
indicate numbers of fishes collected from supplementary investigation. (* : Korean endemic species RA : Relative

abundance)
. Site
Species Subtotal Total RA
1 2 3 5 6 7

Cyprinidae

Carassius auratus 3 2 4 14 14 13

Pungtungia herzi 14(1) 16 12(4) 41 11 27 84 (6) 90 83
*Coreoleuciscus splendidus (5) ?3) (6) (14) 14 13
*Squalidus gracilis majimae 8 13 19(2) 9(24) 4(2) 2 53(30) 83 7.7

Pseudogobio esocinus 1 1 <10
*Microphysogobio yaluensis 16 16 4 2) 13(18) 31 80 (20) 100 9.3

Rhynchocypris oxycephalus 28(2) 15(14) 8(10) 10(10) 2(5) 3(2) ?3) 66 (46) 112 104

Zacco temminckii 14(21) 17(65) 18(46) 11(84) (82) 12(74) (62) 72(434) 506 46.8

Zacco platypus (5) 6 13(4) 41 4 88 (13) 101 9.3
Cobitidae

Misgurnus anguillicaudatus 2 2 2 <1.0

Cobitis sinensis 8 16 3 4(1) 1) 38(2) 40 3.7
Amblycipitidae
*Liobagrus mediadiposalis 1 3 2) 2) 3 74 11 1.0
Centropomidae
*Coreoperca herzi 3 5 5 <1.0
Odontobutidae
*Odontobutis platycephala 2 2 2 <1.0
Family 3(1) 3(2) 2(2) 3(2) 2(1) 3(2) 2 4(4) 5
Species 7(3) 7(4) 8(4) 9(7) 7(6) 9(5) (5) 12 (10) 14

Number of individuals 83(24) 78(86)

80(62) 87(106) 53(136) 129(85) (72)

510(571) 1,081
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774 (Zacco temminckii)7} 4347041 7F R Z = o] 76.0%
o e WEFLES 2 AL 9 NS A0Pe
9} (Table 1). w3}, s482] 7hgatelo] gl A4w 4
HAE U = AW & Alele SHE 53 AFo=z
el Aolgo] AR ZA WE fol HLehA
@ Aoige) LAAZH 449 A,

212A4e Ba 98 £ 1059 oF F I
2.2 22 (Coreoleuciscus splendidus), 71&7l (Squalidus

gracilis majimae), E7}x} (Microphysogobio yaluensis),

Z}7FA}E] (Liobagrus mediadiposalis), A} (Odontobutis
platycephala) 5 5% (50.0%) 707§ A] (12.3%)°]]t}. o] =
2 §]—7:10:h‘>‘1:ﬁ=17]- A} Al FelE A2 zdhsle] 2A}
=) °ﬂoﬂ)«1 = 6% (42.9%) 215704 (19.9%)9] FHFarg%

47 4 - S S A 2 o1 2 )
xﬂ”— ams}aa% W, AR ARz Aol melw
o)} (Fig. 2). 94 F712A1e A0 g T 7%
o2 H9e W, 25 2 A7} BE Rusaz} Qe
7] 09 20019 17} A2 w7} 2T D3k, 2002
23} 7hezal 20039 B2} ow vehid m=g
20034 ALzA} A] A AR AT} Bzl A] BHEA|S
(Site 4 o] el A 72 s ARSA Zah o) ol
o) e APAoz N Al S A
Mt was AT 2R SR B f9 Rl
A &0 Be £ AAG7) SR A Ao &
S8 2w, F7hEAelA 20019 o FEAL HrEe A
A oA 24 daes B $& A
AASE & A% (Site D& AT TE AdoA] A
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BrhEAl AbEskuet 2okl B we AASE
A A8kl o} (Fig. 2).
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Fig. 2. Total numbers of individual and species caught by
sites and investigations.

!
Aol ek The 499 B - AR e vehds A
43l Warel7|= sheh mebd oWl 2AbE Fol 2
A 8 e A 2AY A e Aues 54
& dobust Ao Goz BE A EAMIAE o9
e AR olgald A 1 mE §o 2 ol F A
T o8 A7E HuA ® Ams Pelshdnt
Art $4 2 AR 2AUE BN I
Q) =z A4 0 AFE SAsck s g 2 A
7 2Eoz qda A E2de] sAsty YA
2 gl 2RSS o Ae AR Aut P
e} (Table 2). 2APA}, 2AY AA 2] A4 W

|

2 Al HAZ7E B (2004 d)e]] F-3Ete] AR F<l
Zlo] (4= 31mm, 0.27 g)%E 2 d AAF Ao (A
122 mm, 21.04 g)7HA] ohefst 222 Bydo) 7 AE
B9 2] 4= (condition factor, K)2 A3t A3}, 24 0.759
wE| Ho) 1265707 chekst oJepaele) 2AYE skl
Sedet 7 2AA9E AT T HolE & 4 9
o} (Table 2). A% 3= o] Exo| w2 /A4
Y AeNES AsEw Avdes B AR (St
1~st. 3)oA Fo 2 JHAEe] AAHA o ZH w
3 FalHo] Fv =77}t et HAETS 2 W=
234 o) ZAAY JNAEE o] F3i T} (Table 2, Fig. 3).
ZARA Y, s Z42e] A =) F Rl whe
T283 2 fHZ7el wE v A FE2HGS o2
Zre] vebitet (Figs. 4, 5). AR A e]-F7] <]
ABBA NN 4 W=al® o] mjAHS b7} 2F 3.01
ok AN <kzat Aels B xRE A 2 Fol
w FHARFel St 1(3.303)0l|A] P oz L= v
7+ Aa8}cb7} (St. 3=3.0263) THA] 271817 A)
i AA 9] - ol =AAAH (St 6=
96, St. 7=3.4039)| A& A FolAlE Age B
o} (Fig. 4). o] 334 vl A= 7HH (3.3566)°]
Febd (3.2357) M} =2 sS4 bk Bl A o
A8l (Fig. 5). ol5 B3l HaPAa} 2o A8k
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Table 2. Total length, weight, and condition factor of Zacco temminckii caught from the study sites in August 2004.

Total length (mm)

Total weight (g) Condition factor

Stream B _ .
Site Min. Max. Mean Min. Max. Mean Range Mean
1 42 105 83 0.669 12.928 6.735 0.852~1.183 1.046
2 52 110 7 1.429 14.267 5.067 0.871~1.107 0.990
Buhang 3 65 122 86 3.077 21.043 7.327 0.971~1.181 1.079
4 31 113 68 0.272 17.019 4.056 0.759~1.265 1.001
5 47 96 62 1.005 9.058 2.466 0.794~1.091 0.913
G 6 48 100 64 1.117 12.248 3.173 0.838~1.239 1.011
am 7 47 102 64 0.985 11923 2.841 0.762~1.225  0.961
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Fig. 3. Relative length frequency distribution for Zacco
temminckii caught in August 2004.

ZAAYe Wgt Aol -FA AL ok 2
233 27 : log TW = —5.398+43.2357 log TL

A

7+ A ZAY :log TW= —5.699+3.3566 log TL

=g Aolo] whE wAssle] BAE Ave Az
o] FHnT w2 7]27](0.0052)% Zta ledl

194 (2 Aol 70mm) olate] BAY Aol
° B3 (FF K Kn=0.939, 1.14)7} 7+ (FF K}
Kn =0.955, 1.14)o| A ®]$3F Ade Rol= ubd 70
mm o|A}e] 7| A o] Tf%id 3 K} Kn=1.046, 1.14)
o wls) ZHA (FF Kok Kn=1.116, 1.21)el|A] R )5
g oJ e E Bt

H] ) %] 4= (condition factor) ==X Zo|-FA ArZTA
(length-weight relations)= o] {2 A7FA 9 A+
A7l RIS AFEF Ik e MRS (K =
K gwbd oz olfdl o] FRA Hold 42
dredal w& oA FHez AW ot 53 4
Pol4 2 §71% 2902 AT Aol A of ol
Al o] Yeh}7|= ko) (Adams et al., 1992; Colinvaux,
1993; Alberto et al., In press). ¥FHol| ojofA=] =W w
T F350 g% FALGH 2 AS ol A 2
Aoz Qe Fol AnHoz e wYA5E wo|
71= 3} (Méller, 1985; Munkittrick and Dixon, 1988;

g

Miller et al., 1992; Adams, 2002). £3] 29z 9l
A2 o) {0 AAE5E msle] Hlkst He|A
fr=she Aol A HAAAT ] 714 o uA] anz
Bl AFHAER oA Aoz 3 vdAsE o
© 71} (Sindermann, 1990; Schmitt and Dethloff, 2000)
g Zo|-FA ARAAE AFHE A3 2AR Y 7
A o5l Rkl ZAY JfAF (TW = 0.000003TL**Y,
R?=0.9893)3} ¥ Foid 9 7k 2AY MAZ(TW
= 0.000003TL>%%, R?=0.9843)-2 w]<=3} wj7/|¥4 b3t
<+ Hof w3 AAES Bl vhd e G5t AR F
shtel olekAe] ZAY A (TW = 0.000002TL338,

R?=0.9698)3} 8H744A (A, 57}, A7}, 2712
Z-AY A= (TW = 0.000001 TL*%7¢ R? = 0.991) B}
e oy 4 bke 29k (F, 2004; Unpublished
data).

Kim (1997)e)] 2J3lH ZAY 42472 22°CellA] 5
ol H3telar 6ol H313F of7] Alef (yolk-sac): 1
8] AHA 50~60 mm7Lx] Aelx 2 1de] =™ 60~70
mm, 23 o™ 100~120 mm, 33 o]Ale|H RE Az}
140~ 160 mm7}x] A}gh] AA} 200 mmzE 974 HE= 9
£ 54 o)A Zgx shdnh & 2AA A" Z2A
Y A S AFHE A3 194 (B1~60mm) oz 355
= 29} v AAES Bl vbd 23 A
(81~90 mm)Z} 3334 (110 mm ¢JXhHoz F2HE= 1%
= B3 (Fig. 3). o] & 3H4e] &

™
3

R Ais <]
94 94 W5 wr RAzE 9 SAEET 2wl
o Az Qg & me R gl H}% od 3l 94%

3). o= ng(nsolmm),] of 70%01] sﬁﬂs}—b— A
2 19 200149 (822.2 mm) 7}E] &9} 20029 (&

1459.7mm) 84 EH A7} 725mme] 7]|=He =&
E Fusted g oxRlIF AakFsiE Y7 eF
‘Rusa’2} 2003 (= 1835.3 mm) 9 ©]F ‘Maemi'Z <l
& Favja|sl 2o AdH make] = Aion 24d)
qezlgt F&5o (Fig. 6). BlFo=z <3 T4 W2
ogkyl w2 8o 93 TS TAT|T o2

—

T e

VT FA=F D FATES 2 AN AEE o
g ek 4 e olEE Heldow St off
e des e W Aok =2 S8 o)
A ET TR BAANAS) Bge] 2AAHA ) A
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Fig. 4. Length-weight relations for Zacco temminckii in the study sites.
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Fig. 5. Relationships between total length (TL) and total weight (TW) and the condition factor (K) and relative condition
factor (Kn) plotted against total length of Zacco temminckii caught from two streams.
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Fig. 6. Annual and monthly trends of precipitation near
the study area.

Table 3. Confirmation of species existence in upper- and
lower regions of prearranged dam. (*Korean ende-
mic species, e indicates confirmation of species
existence)

Dam

Scientific name Lower

region

Upper
region

Cyprinidae
1. Carassius auratus
. Pseudogobio esocinus
. Pungtungia herzi
. Coreoleuciscus splendidus*
. Squalidus gracilis majimae*
. Microphysogobio yaluensis*
. Rhynchocypris oxycephalus
. Zacco temminckii
9. Zacco platypus

Cobitidae
10. Misgurunus anguillicaudatus
11. Cobitis sinensis*

O~NO A~ WDN
® 6 6 06 06 0 0 0 O
® 6 6 06 06 06 0 C o

Amblycipitidae
12. Liobagrus mediadiposalis*

Centropomidae
13. Coreoperca herzi*

Odontobutidae
14. Odontobutis platycephala*

Number of family

Number of species 14 10
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