rior
oY
08
ool
(0)7]
N
>
N
o
rH
=
(o))
fon
[he)
Q
S
°

[o¢]
=~
[6)]

¢

[0'0)
(6]
(o)}

740NN SRR G2 ojR o] Zriopd g AAIR| Bt

=] X O A = = e
HES - B4 Wolge. ZEA . 2PE
AL E R AIEL ¥, BOL ARSI, S A e,

SEELE :

Assessment of Inhabitation and Species Diversity of Fish to Substrate Size
in the Geum River Basin
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Abstract

In order to establish fundamental data for stream restoration and environmental flow, we
investigated inhabitation and species diversity of fish to substrate size in the typical streams of
Geum River Basin. Field monitoring including fish sampling was conducted from October 2007
to October 2009. Substrate size was determined according to six different : silt (Si), sand (Sa),
fine gravel (Fg), coarse gravel (Cg), cobbles (Co) and boulders (Bo). A total number of fish
caught in the 18 sites was 7,649 representing 10 families 50 species, and Si, Sa, Fg, Cg, Co and Bo
stations occupied 30, 29, 38, 30, 27 and 17 species, respectively. The most frequently found
species in number was pale chum (Zacco platypus, 29.7%, n=2,275) followed by Z. koreanus
(22.5%, n=1,720) in total stations. Biological diversity with increase of substrate size from the
dominance of part species showed higher values as dominance index, lower and diversity,
richness and evenness index. Index of biological integrity (IBI) and qualitative habitat
evaluation index (QHEI) scores decreased with increase of substrate size. 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 : Geum River Basin, Substrate size, Biological diversity, Fish, Physical habitat
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Table 1. Stream order and environmental characteristics of survey stations in the Geum River Basin

Substrate size and stations Stream order Width (m) Depth (m) Velocity (m/S) River type*
1 5 30~40 0.2~0.5 0.1~0.4 B>
Silt 2 5 30~40 0.2~0.8 0.1~0.3 B5
3 4 20~30 0.3~0.8 0.3~0.5 B5
1 6 150~200 0.3~0.9 0.1~0.7 B5
Sand 2 5 80~100 0.2~1.2 0.2~1.0 B4
3 5 40~50 0.3~1.0 0.2~0.7 B>
1 5 60~80 0.2~0.9 0.3~0.5 B4
Fine gravel 2 5 13~60 0.4~0.6 0.2~0.8 B4
3 5 15~40 0.2~0.7 0.2~0.5 B4
1 5 80~100 0.2~1.2 0.2~1.0 B4
Coarse gravel 2 6 100~150 0.2~1.2 0.2~1.0 B4
3 5 60~90 0.3~0.6 0.2~0.8 B4
1 4 30~40 0.1~0.9 0.1~1.0 B4
Cobble 2 5 30~40 0.1~1.3 0.1~1.0 B4
3 6 50~80 0.1~1.1 0.1~1.5 B5
1 3 10~20 0.1~1.0 0.1~0.9 B3
Boulder 2 5 20~30 0.2~0.8 0.1~0.8 B4
3 3 10~15 0.2~0.6 0.1~0.7 B4

*B3 : meandering river-cobble, B4 : meandering river-gravel, B5 : meandering river-sand.

Geum River Basin
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Figure 1. Map showing the survey stations in Geum River Basin.
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Table 2. The list and individual number of collected fishes at each station in the Geum River Basin

Spesies Silt Sand gI;;r\lZl 23;52? Cobble | Boulder | Total (;Rﬁ)
Anguillidae
Anguilla japonica 1 1 0.01
Cyprinidae
*Carassius cuvieri 35 5 3 43 0.56
Qyprinus canpio 7 11 2 20 0.26
Carassius auratus 14 26 4 1 45 0.59
Rbodeus ocellatus 2 2 0.03
*Rhodeus wyekii 3 1 2 6 0.08
Rhbodeus notatus 11 11 0.14
Acheilognathus lanceolatus 17 27 79 15 138 1.80
* Acheilognathus koreensis 17 9 9 35 0.46
*Acheilognatbus yamatsutae 1 460 6 53 0.69
Acbheilognathus rbombeuts 4 1 12 1 18 0.24
Acanthorbodeus macropterus 13 1 2 16 0.21
*Acanthorbodeus gracilis 4 2 6 0.08
Pseudorasbora parva 5 2 1 8 0.10
Pungtungia herzi 16 22 67 82 65 252 3.29
“seudopungtungia nigra 30 147 1 178 233
*Coreoleuciscus splendidus 68 8 89 415 20 600 7.84
“Sarcocheilichthys variegatus wakiyae 2 12 27 16 57 0.75
“Sarcocheilichthys nigripinnis morii 1 1 4 6 0.08
Gnathopogon strigatus 2 22 1 4 29 0.38
“Squalidus gracilis majimae 4 2 1 7 0.09
“Squalidus japonicus coreanus 33 3 1 1 38 0.50
*Squalidus chankaensis tsuchigae 44 1 2 1 48 0.03
Hemibarbus labeo 90 37 72 6 3 208 272
Hemibarbus longirostris 17 39 82 43 56 49 286 374
Pseudogobio esocinus 150 64 101 24 43 13 395 5.16
"~ Gobiobotia macrocephala 2 10 12 0.16
" Gobiobotia brevibarba 4 13 17 0.22
“Microphysogobio yaluensis 30 10 147 17 40 90 334 437
*Microphysogobio jeoni 3 3 0.04
*Zacco koreanus 115 1056 549 1720 22.49
Zacco platypus 539 172 533 196 671 164 2275 29.74
Opsariichthys uncirostris amurensis 16 9 40 1 2 24 92 1.20
Squaliobarbus curriculus 1 3 4 0.05
' Hemiculter eigenmanni 7 7 0.09
Cobitidae
Misgurnus anguillicaudatus 13 2 7 1 23 0.30
Misgurnus mizolepis 1 1 0.01
*Tlesookimia koreensis 16 7 7 12 3 45 0.59
Cobitis lutheri 1 1 0.01
Siluridae
Silurus asotus 1 1 0.01
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Table 2. continued
Spesies Silt Sand gl;;r;/eel Cg(r)j\lee Cobble | Boulder | Total (IZA/;)
Bagridae
Pseudobagrus fulvidraco 1 2 5 0.07
* Pseudobagrus koreanus 1 17 5 2 2 32 0.42
Amblycipitidae
*Liobagrus mediadiposalis 3 2 2 7 0.09
Centropomidae
Siniperca scherzeri 2 2 1 5 0.07
*Coreoperca berzi 26 35 10 71 093
Odontobutidae
*Odontobutis platycephala 7 16 6 15 21 15 80 1.05
*Odontobutis interrupta 8 10 2 24 031
Gobiidae
Rhinogobius brunneus 51 44 102 3 8 49 257 3.36
Tridentiger brevispinis 102 1 103 1.35
Centrachidae
*Micropterus salmoides 18 24 0.31
Number of family 7 6 7 7 10
Number of species 30 29 38 30 27 17 50
Number of individual 1147 727 1296 757 2662 1060 7649

" : Korea endemic species ~ : Endangered species * : Exotic species RA : Relative abundance.
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Table 3. Occurrence rate of dominant and sub-dominant species at each station in the Geum River Basin

Substrate size Pool (%) Run (%) Riffle (%)
Silt Zacco platypus (47.7) Z. platypus (37.9) Z. platypus (77.3)
Hemibarbus labeo (13.9) Pseudogobio esocinus (16.5) P. esocinus (10.1)
Sand P. esocinus (26.3) Z. platypus (31.9) Z. platypus (39.2)
Z. platypus (26.3) Coreoleuciscus splendliclus (10.8) C. splendidus (27.2)
Fine gravel Z. platypus (40.3) Z. platypus (37.1) Z. platypus (51.1)
P. esocinus (13.1) Microphysogobio yaluensis (13.6) M. yaluensis (11.1)
Coarse gravel Z. platypus (32.1) Z. platypus (23.1) C. splendidus (29.8)
Pungtungia berzi (12.3) Z. koreanus (16.2) Z. platypus (28.2)
Z. koreanus (47.9) Z. koreanus (40.2) 7. koreanus (34.0)
Cobbles
Z. platypus (24.2) Z. platypus (24.9) Z. platypus (27.0)
Z. koreanus (69.2) 7. koreanus (48.2) 7. koreanus (31.3)
Boulders
Z. platypus (10.5) Z. platypus (16.5) Z. platypus (21.3)
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Figure 3. Occurrence rate to habitat types of collected fishes at each station in the Geum River Basin. a: silt, b: sand, c: fine

gravel, d: coarse gravel, e: cobbles, f: boulders.
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Figure 5. The IBI and QHEI scores at each station in the
Geum River Basin. a: IBI, b: QHEI.
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