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Abstract

In order to establish fundamental data for stream restoration and environmental flow, we
investigated physical habitat conditions of Korean chub (Zacco koreanus) in the typical streams
of Han River. Field monitoring including fish sampling was conducted from September 2008 to

April 2010. A total number of fish caught in the 8 sites was 3,421 representing 8 families 31

species, and 17 species (54.8%) including Korean shinner (Coreoleuciscus splendidus) and Z.

koreanus were Korean endemic species during the study period. The most frequently found
species in number was pale chub (Z. platypus, 25.7%) followed by Z. koreanus (22.8%) and
Microphysogobio longidorsalis (16.8%). Numbers of Z. Koreanus ranged from 8 to 10 cm of total
length were the highest in size distribution of their population in all sites. They were widely
found in ranges of flow velocity (0.2~0.9 m/sec, 89.6%), water depth (0.3~0.9 m, 91.6%), and
different types of substrates except for silt, and they tended to prefer run (58.1%) and riffle
(33.7%) with cobble bed (47.0%) microhabitat. Most of upper streams in Korea consist of riffles
and runs that are repeatedly followed by another one. However, stream channelization and
leveling have caused reduction of habitat diversity. Therefore, it is necessary to make an effort
on stream rehabilitation with evaluation of physical habitat condition by indicator species in

order to maintain biodiversity and perform ecological restoration
Keywords : Zacco koreanus, Physical habitat, Water depth, Flow velocity, Substrate size

Habitat type
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Table 1. The list and individual number of collected fishes at each station in the Han River Basin

Specics Stations | 2 | 3 i | s | 6 7 | 8 |Tom |RA®®
Cyprinidae

Acheilognathus lanceolatus 2 2 0.06
“Acheilognathus signifer 1 1 4 6 0.18
‘Acheilognatbus yamalsutae 8 10 18 0.53
Acheilognathus rbombeus 3 3 0.09
Pungtungia herzi 5 12 12 8 32 17 42 39 167 4.88
" Pseudopunglungia tenuicorpa 1 1 12 6 20 0.58
‘Coreoleuciscus splendidus 11 53 30 33 91 102 82 22 424 | 1239
Sarcocheilichthys variegatus wakiyae 1 1 4 4 10 0.29
Squalidus gracilis majimae 1 1 0.03
Hemibarbuts labeo 6 12 18 0.53
Hemibarbus longirostris 1 1 21 42 12 7 5 3 92 2.69
*Hemibarbus mylodon 2 3 5 0.15
Pseuclogobio esocinuss 1 12 6 11 2 1 33 0.96
“Gobiobotia macrocephala 7 1 8 0.23
“Gobiobotia brevibarba 5 42 3 1 2 28 81 237
‘Microphysogobio yaluensis 15 10 5 4 13 4 51 1.49
Microphysogobio longidorsalis 21 71 238 180 28 27 10 575 | 16.81
Rhynchocypris oxycephalus 1 3 4 0.12
Zacco koreanus 42 199 111 64 27 66 31 241 781 | 22.83
Zacco platypus 16 45 | 103 323 91 24 202 75 879 | 25.69
Opsariichthys uncirostris amurensis 1 1 7 9 0.26
Balitoridae

Orthrias nudus 1 1 0.03
Cobitidae

Misgurnus anguillicaudatus 1 1 2 0.06
Tksookimia koreensis 5 5 20 9 39 1.14
Koreocobitis rotundicaudata 1 14 7 16 2 1 41 1.20
Amblycipitidae

Liobagrus andersoni 2 8 11 3 11 19 1 1 56 1.64
Salmonidae

Oncorbynchus mykiss 1 1 0.03
Centropomidae

Siniperca scherzeri 1 1 0.03
‘Coreoperca herzi 4 13 9 3 3 2 4 9 47 1.37
Odontobutidae

‘Odontobutis platycephala 2 2 1 1 1 7 0.20
Gobiidae

Rhinogobius brunneus 1 1 20 17 39 1.14
Number of species 11 16 19 15 20 14 19 18 31

Number of individual 109 475 578 697 360 319 456 | 427 | 3421

*: Natural monument, * : Korean endemic species ” : Endangered species RA : Relative abundance
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Figure 2. Relative frequency (RF) distribution on total length, velocity, depth, substrate size and habitat types in Zacco koreanus
(n=781). Substrate size : 1(silt) : <0.062 mm, 2(sand) : 0.062~2.0 mm, 3(fine gravel) : 2.0~16.0 mm, 4(coarse gravel) :
16.0~64.0 mm, 5(cobbles) : 64.0~256.0 mm, 6(boulders) : >256.0 mm



Z10| CHEE| 530) AAlSHS

FZHUY (Zacco koreanus)l B2 MalZz7iof 25t o1

213

*
*
$
L4

Velocity (mis}

8 o .

8 7 8 9 10 1112 13 14 15 16 17
Total iength {cm)

6 1t 2 3 4 5

08 |

Depth (m)

0.6

0.4

0.2 . H M

*

0.0 bomdot 04
6 1 2 3 4 567891011121314151517

Total length (cm)

@

@

Figure 3. Ranges of velocity (a) and depth (b) by size with vertical box plot indicating median, 10, 25, 75 and 90 th percentiles as

vertical boxes with error bars

WA Aol BEsle] Aol EARZEE E3%

7b e, A4S Slel Yol &5 o] E AL
= et

FAAYY Aol digh f& 49 B 4
FE Fig. 3% 2t} dRtHOoR J&of digh 1A
BEEZE= A 2717 37HEE 55 wolAe
Aoz UelgthFig. 3a). 28U $AE A9
A7V F7HESE 1T Aolg HolA] ¢sitt

w5
(Fig. 3b). &2 A% 3~13 cmolAl %_z,e-

m/solstoll A iR R E g on 4
Z 3~13 cmolA $4 0.3~0.6 mollA] @o| AJ4]
3he 202 Yeitt

FZAYL AL 25kl 6~7 cm (1)
12 cm (24), 14~16 cm (39) ¥ 20 cm (5o]4h)
2 ARty BuEdok(Kim, 1997, €9 %8}

£TE 2006), B3 NAYO005)L GE} 22
2 Ao FZAY AAL 5~6 cm (14),

8~9 cm (2¥) ¥ 11 ecm BW)Z A3 519
oh, oldoll HuHUH e & 2AbelA Uehd
g2 Holde(days after parturition, DAP)e]
T2 A4 A4 TL=0.0096DAP+2.5833
(r?=0.9983)2 A4 o2 YelythFig. 4). 4l
ofel] viehd FAAY 9] 42 194 6.1 cm, 249
28 9.6 cm, 3948 13.1 cm, 4¥AY 16.6 cm ¥ 54
N-] 201 cmo.& /\%Z}o = 7/\4__ 5_541:]( RS

TL=0.0096DAP+2.5833
r*=0,9983

Total length (mm)

0 200 400 800 800 1000

Days after parturition

Figure 4. Growth pattern of total length (TL) on days after
parturition (DAP) in Zacco koreanus

AbollA AR E AU 24 3 emERE
20 cm7HA] A= o] 194 vlgk Apxj o] e 54
THA MAse AS 2 et 3 Fig. 2a% B
o 7~10 cm7} 52.7%2 7F3 ol AR E o] 49
o 223 £ o Hal2HE 500~7009 A3
HAAURE HojAth

olye] ZAATE QorsiE @7;474194 -
S| oﬂ,q 7(1—71‘741,] L. o}O ;HZ.&
gto] wjzRAbe] 9 42) 7t *"EHX
Aoz Uepdut A 781 0te] & 10% 8~10 cm
7} 42.3%, 34 BH= 0.2~0.9 m/so)A 89.5%,
TAL 0.5 mollA 33.4%2 71 Hol &dsisit

TTae

OI'




Zacco koreanus®] E2|& AAx7E 2008
YRE 20109 497K AR, 871 A4le A
Aatol AAE ol F A A3t & 87 31F 3,421
A7t 2gEGon of F PHILFEFS el
ZAUE Z3she 175 (54.8%)0] @i,
4 0% = WA ?*45]7} Ve FE Y
o2 25.7%5 AASHAIN, Ha

22.8%, Hi7FAF2] 16.8% 04 &0
E - AYE FEAYE 8~10 cm®] 7
o] 7} wotth tiRE] MAEe] FHAT 75
0.2~0.9 m/sec, 89.6%), <4 (0 3~0.9 m, 91.6%)
2 AEA s ALgh oreket st RolA
A=, F2 THE sHTEAT7.0%9 F49
(58.1%) 4 & (33.7%) vlaAAAE Assl=

A%e 2ot SR RE ARHAL ol
7} g2eofo] MEHEA olojx|t FEjE HolFn

YU A 2 ol
AABHA Thefsto] A4 Ao 3
ok & Aol

O
-
3
o Ju

|o

'y
Sl

o &
o 2o
N

i

A SATEHEY, 1998, TFFA

P4 AREAE] A 9 SRRA R A
74 BI1A 613,

FEF R IR T7IEE 7Y, 2010, BE
A 24 714 Y A-RALA, 764,

A58 2006,

ir

o
=
4

O

2 AY(Teleostei, Cypriniformes,

Cyprinidae) ZArHFE I HApe] wjAlHL2
Slrol B3k R) 18(4), 347-354.
A3, AL, 2009, ol FAYE RUET 7lol=
2kl Ecoriver2l Z}¢1at dAlst= shHE
9 7)) A 68,
HhEod, 2002, $=re) RIS WAL

SEE, FEE WS, DT, 1998, hAH o

s B

FAT SRR, ol FEEA] 10QD,

e Hﬁol 2001, 94 - B, WAL dof o
GOl Z]ZXP A=A AR 2AL B A
ﬂ% . 378-428,

AR 2005, 7 & - AFRo o] o]FAal ZAY
(Zacco teminckii) 7NAT+e] AeEjerd £

73, et 2petalA], 38(2), 196-206.
£98 258 9006, 2749 WEI], XA 239,
£58 Hez x{/\c}ﬁ AEE 274, 1995, I
A

150 olfA, ST 453

=, B89 Ol’o‘—%, A&, 2008, B

%] ,
= W3} LAY Zacco koreanus) A4
o ]l Ak kel s 432 41(1)

s

3744,

34, 2004, O}ﬂ 28} HE7} 362-363.

8= 2008, JEAY Zacco koreanus
ot —‘\E%XM% Pseudobagrus koreanus2)
AEErA zfolof ofgh el 2219] Hjw ¢
, FErolFeElA] 2002), 97-104.

ol Bd, g, HAA, 2006, BAZ] olFd &

WA E 5 Ho] N4 A Fhaeg et

2], 20(3), 331-339.

o5, 48T, 2002, FH - A, W Aefe
Herol, A9 AFAEAZA B4
SR 3 3“346.



SIES - MEIH / Stzdel tiEX SN0l MAlshs 7Ll (Zacco koreanus)l SEI1E AAxZi0| 25

215

A1, 1980, At Harold] HaLo] Hale, F
FefEhar HhARERS) =1, 91

g, |3, 1998, 94 - FAE) 4o

015, A|22}F A=A ATH RA} HLILA

AR, 1-29.

%«M 2001, Ak EHL P Ao o] grerol

5, Al2At A=AAg

H 105-136.

Aua, &8, 2006, ZFEAY, Zacco koreanus
(Yolmh o] 2Rl e 2|2j 4 Holel B 3t
o} =3}38]%), 18(2), 97-106.

A g3, 2010, FEAY, Zacco koreanus
(Jolzho] NEF T} NSE 2] A4x £ 3
=0} 78k8] %], 22(1), 49-55.

2] o8, A7, A, 2006, S5 11%011 B2
st AU AT A A 24
9 von Bertalanffy®] A#&rmdl sh=61d

T42818]%], 39(2), 226-235.

A, AR, 2004, A7 ol FAT o FF,
AL, 18(3), 446-455.

24, vrsd, A, olFg, HE4, 2006, ¥
43 4 - skl B2t A2 AU Zacco
koreanus, Cyprinidae)®] /Al S8, ot
=8} 3)%], 20(4), 391-399.

ez QAR ojeRRel olFa AlEAl 2008,

Y ol FAT ek e gl
73 A8EErE] ] 22(6), 616-624.

2009, S99 3152 b A7

£ efeh HAq At

SRS 7], 42(6): 481-491.

& whAl AL AT, 2009, TRAAIR]

o

e,

b

w2 F7<A w2hu|(Zaceo platypus)d] =
2| KA 57 SAE, 27, 397405,

A7 2009, 27444
o o} Bt MAX] ATE A4 AV, B
AT A, 23(6): 516-527.

Arthington A.H., Bunn S.E., Poff N.L. and

Naiman RJ., 2006, The challenges of

providing environmental flow rules to
sustain river ecosystem, Ecological
Applications, 16, 1311-1318.

Bunn S.E. and Arthington A.H., 2002, Basic
principles and ecological consequences
of altered flow regimes for aquatic
biodiversity, Environental Management,
30, 492-507.

Hur JW., Park JW. and Kim J., 2009, Physical
habitat assessment of Microphysogobio
longidorsalis in the Han River Basin,
Journal of Hydrologic Environment, 5(1),
49-56.

Kim LS., Oh MK. and Hosoya K., 2005, A new
species of cyprinid fish, Zacco korearus
with redescription of Z. temminckii
(Cyprinidae) from Korea, Korean Journal
of Ichthyology, 17(1), 1-7.

Kim, LS.,
fauna and flora of Korea, Vol 37,
Freshwater fishes. Ministry of Education.

Nelson, J.S., 1994, Fishes of the world. John
Wiely and Sons, New York, 600pp.

1997, Tllustrated encyclopedia of

Straheler, AN., 1964, Quantitative geomorphology
of drainage basins and channel networks.
Pages 39-76 in V.T. Chow, editor.
Handbook of applied hydrology,
McGrow-Hill, New York.

Ward J.V., Tockner K. and Schiemer F., 1999,
Biodiversity of floodplain ecosystem;
Ecotones and connectivity, Research
Management, 15, 125-139.

Wentworth, CK.,, 1922, A scale of grade and
class terms for clastic sediments. The
Journal of Geology 30, 377-392.

ZSEDAE 11, 04,15





