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Evaluation of habitat range and physical habitat of black

shinner (Pseudopungtungia nigra) from Yongdam to
Daecheong Dam in Geum River
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ABSTRACT: In this study, a fish survey was conducted to investigate the habitat status of black shinner (Pseudopungtungia
nigra) designated as endangered species level from the lower part of Yongdam Dam to the upper part of Daecheong
Dam. Biodiversity analysis was performed on the basis of the number of fish emerged, and biological health and physical
habitat environment were quantitatively analyzed using collected £ nigra. According to the survey, the habitat range of 2
nigra was found from Banguri-myeon, Buri-myeon, Geumsan-gun, downstream of Yongdam Dam. The biodiversity
analysis results of all species appeared to be low in overall dominance index and relatively high in species diversity and
uniformity index. In addition, 2 nigra collected in this study was confirmed to have normal growth and nutritional status
by the full-length-weighted relativities and condition factor. The physical habitat environment of £ nigrawas 0.3 - 0.6 min
depth, 0.3 - 0.7 m/s in flow rate, and bed materials showed high frequency of occurrence in the range of cobbles (64.0 -

256.0 mm) to boulders (>256.0 mm). These results are expected to be used as data for habitat restoration and management
in the future as basic data on the spatial range and preferred physical habitat environment of 2 nigrain Geumgang.

KEYWORDS: Geum River, Habitat range, Physical habitat, Pseudopungtungia nigra
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Fig. 1. Location map of survey sites of Geum river.
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Fig. 2. Photo of survey sites.
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3.2.1 o/ A A=

BRI A Y E o) 7= F 732 30F 1,486 714
It} (Table 2). 1PH F41= 9] o7} (Cyprinidae) 7} 20
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Japonicus coreanus), A\ (Zacco koreanus), 3+
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Table 1. Environment of survey sites

Staion Stream River width Depth Velocity *Substrate size (%)

order (m) (m) (m/s) 1 2 3 4 5 6
St.1 7 150~200 0.3~1.5 0.0~0.3 0 0 10 30 40 20
St.2 7 130~180 0.2~1.0 0.0~0.6 0 0 20 30 40 10
St.3 7 100~120 0.5~1.0 0.2~0.7 0 10 20 40 20 10
St.4 7 170~250 0.5~1.3 0.0~0.4 0 20 30 20 20 10
St.5 8 200~230 0.4~1.5 0.3~1.0 0 30 20 40 10 0
St.6 8 180~230 0.5~2.0 0.2~0.7 0 30 10 20 30 10
St.7 8 200~270 0.3~1.2 0.0~0.5 0 10 0 40 30 20
St.8 8 160~210 0.2~0.9 0.3~1.5 0 0 10 30 40 20
St.9 8 240~300 0.5~1.5 0.5~1.0 0 20 0 30 30 20
St.10 8 170~250 0.2~1.6 0.3~2.0 0 20 0 30 30 20
St.11 8 200~230 0.4~1.8 0.0~1.5 0 50 10 10 30 0
St.12 8 180~230 0.5~2.0 0.5~2.0 0 20 0 20 30 30

* Substrate size : 1 (silt, Si, <0.062 mm), 2 (sand, Sa, 0.062-2.0 mm), 3 (fine gravels, Fg, 2.0-16.0 mm), 4 (coarse

gravels, Cg, 16.0-64.0 mm), 5 (cobbles, Co, 64.0-256.0 mm), 6 (boulders, Bo, >256.0 mm)

Table 2. The list and individual number of collected fishes in survey sites

Species St.2 St.5 St.9 | St.10 | St.11 | Number | RA(%)
Cyprinidae Acheilognathus intermedia 5 28 25 58 3.9
Acheilognathus rhombeus 16 24 4 44 3.0
‘Acheilognathus yamatsuiae 4 2 9 15 1.0
‘Acheillognathus koreensis 20 14 12 5 51 34
Hemibarbus labeo 2 3 3 14 22 1.5
°Coreoleuciscus splendidus 65 48 42 2 7 164 11.0
Hemibarbus longirostris 6 4 2 10 15 37 2.5
‘Gobiobotia macrocephala 2 4 6 0.4
‘Gobiobotia brevibarba 10 2 12 0.8
‘Microphysogobio yaluensis 16 14 10 1 4 45 3.0
Pseudogobio esocinus 3 2 30 35 24
Pungtungia herzi 30 18 15 12 14 89 6.0
‘Pseudopungtungia nigra 41 20 27 15 18 121 8.1
°S. nigripinnis morii 1 1 2 0.1
°S. variegatus wakiyae 7 3 1 11 0.7
°S. chankaensis tsuchigae 4 5 6 15 1.0
Zacco platypus 74 136 102 45 70 427 28.7
O. uncirostris amurensis 3 4 7 0.5
Zacco koreanus 80 32 33 8 153 10.3
Erythrocultererythropterus 1 1 0.1
Cobitidae ‘lksookimia koreensis 9 11 5 3 28 1.9
Bagridae ‘Pseudobagrus koreanus 5 5 0.3
Pseudobagrus fulvidraco 1 3 2 6 0.4
Liobagrusobesus ‘Liobagrus mediadjposalis 7 2 9 0.6
Centropomidae Sinijperca scherzeri 1 2 3 0.2
°Coreoperca herzi 18 7 13 2 4 44 3.0
Odontobutidae *Odonfobutis platycephala 9 6 3 1 2 21 14
*Odonfobutis interrupta 2 2 0.1
Gobiidae Rhinogobius brunneus 6 5 8 10 29 2.0
Tidentiger brevispinis 24 24 1.6
Number of family 6 6 5 6 5 7
Number of species 18 19 19 22 19 30
Number of individual 405 337 298 183 263 1,486

* ° : Korean endemic species
* RA : relative abundance
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Fig. 3. Relative abundance of collected fish in survey sites.
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Fig. 4. Length-weight relative growth of Pseudopungtungia
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Fig. 5. Condition factor of Pseudopungtungia nigra.
CF : condition factor, TL : total length.
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Table 3. Bio-diversity analysis of collected fish
Stations Dominance D!versity E\{enness Ri_chness
index index index index
St.2 0.20 2.38 0.82 2.83
St.5 0.40 2.14 0.73 3.09
St.9 0.34 222 0.75 3.16
St.10 0.25 2.46 0.80 4.03
St.11 0.27 2.48 0.84 3.23
Average 0.29 2.34 0.79 3.27
Daecheong Dam
Fig. 6. Habitat area of Pseudopungtungia nigra.
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Fig. 7. Correlation of Pseudopungtungia nigra Depth and
Velocity. D : depth, V : velocity.
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710tk 2] = 2414191 D=0.0048TL+
0.0969 (R*=0. 4541)§ Uebytoh (Fig. 8a). o)1= ko]
=] o] e 3o wol A 4jshaL

o
SAES HA P42 05-06 mi 597Hx1]7} xHXlEl
0] 32.2%% 2}A|5}c) tHe 0 2 0.4 - 0.5 m<] =4

oA 567114 30.6% 7+ Z @I, 0.3 - 0.4 me] 524

ol A= 2970 A 2 15.8%9] @ -E&-S e}, whaba
T4 0.4-0.7 mofA] 144704171 2R =0 A2
78.7%9] Z8-E&Z UEFH it (Fig. 9a).
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Fig. 8. Physical distribution characteristics of Pseudo-
pungtungia nigra. D : depth, TL : total length, V : velocity.
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A9 15.3%7 sk tebd HEI R &
3t 920 Mol 03-0.6 m/sE 130737} A=
o] 71.0%9] 28-S LRSIt (Fig. 9b). £142] A
A) WI9He 41THs o7t thE A 1 B eIt ok
7 el EAS RolFa giek 25Tk ofd
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Table 4. Physical habitat range of Pseudopungtungia nigra
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Factor Range Individual *RA(%)
Depth (m) 0.3-0.6 144 78.7
Velocity (m/s) 0.3-0.7 130 71.0
*Substrate size 5-6 154 84.2

*RA : relative abundance

* Substrate size :

1 (silt, Si, <0.062 mm), 2 (sand, Sa, 0.062-2.0 mm), 3
gravels, Cg, 16.0-64.0 mm),

Occurrence rate (%)
15 20 25 30 35

Depth (m)

25

Velocity (m/s)

0 10

20 30 40 50 60

Substrate no.
~

A Bho] AEHE Tt olefet ol it FEIT] §4
=23

SO R EEL
L o] g0] ofef i
Ao etk

BT/ AN SR Al

(silt, Si, <0.062

(fine gravels, Fg, 2.0-16.0 mm), 4 (coarse

5 (cobbles, Co, 64.0-256.0 mm), 6 (boulders, Bo, >256.0 mm)

mm), %2} (sand, Sa, 0.062 - 2.0 mm), 7}-=A}Z (fine
gravels, Fg, 2.0 - 16.0 mm), #2412 (coarse gravels,
Cg, 16.0 - 64.0 mm), TH= (cobbles, Co, 64.0 -
256.0 mm) ¥ A (boulders, Bo, >256.0 mm) 0. & &
okl o, ARRARA 3 ool A 7H Ho] FE
k= AR RS HE R 7| =51 ). uheha] A
Eo} e = 23t o] Qlou 7H mofl WA EEsh=
S = BhE 7153 Aol 2AMA R ASAM, &
9 Ao 2 fazstal Qi THkE (SE)ell
A 71 B2 91704 49.7%7F EdskaloH, A (6
H)ol| A 637]4| 34.4%7F AL, 7H=AFE (37)
2 o2 7F (4) ol A = 29704 2 15.8%2] &S
B4} (Fig. 8¢ 2 9¢).

o] o] Aol A 5P o] Fel A Al Al 2% =4,
U s R tisto] HE 7t EdES 2
o] JAIHA = 4103 -0.6m, 540.3-0.7m/s, 5+
AR EHE - A4 02 QokEth(Table 4).

4, 1 &
WEI|= 37, W L SR BTt 5t
Ago] u}slot B TAE Sejell HASH: MF o

(Kim et al. 2005), 314 7lj@F= lst wgko 2 7)A|4
7} Eol50] 1998K10] B3 WES)7] oPINE 15
02 AgEio] HENT Y Folth, & AFo|HE
7o) 89 SR oy
2 Agelo] of g2 ol A] 2ET7]0] Riel F7HY
HAWY T2 Bel2jel A BHE F
sk,

ZAA A 0] A A18HA-& BFH )= (Strahler 1952) 9]
A9 AR T3 SR E B BT o1 F 87 S
2Jo] o, 51419 Z2 22 100 mol 4 T} 300mE L
Ebsdeh. AR5} 5737 o]0 4 of g 2} 7] k]
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of| A 121714 W F7FRH ZATol| A 627]A| 7 Bl =]
Atk AE31719] AA| AR e 8.1%= 12t
(27.8%), 212 (11.0%), Z2-AY (10.3%) t}e-o= W
< WA7E Edskelen, 1 oA SARE 5
Fe|H =Felo) fIRg St.20 A 7 -2 4174417
HHE A AR A Aol A ettt e Ap= 5
A% 2]420.20 - 0.40, & T}OFE 2|422.14 - 2.48, TF
Hiz 242283 - 4.03, 5% 2]4=0.73 - 0.842] H 2
2 e oo A oA A A|5TE Wk,
T U= A5 D A5 e A o2 HHd of o] F
o] HH A o2 e gick

HE7) 9 A= A7 A= FA A%
A] TW=3E-06TL**" (R>=0.9822), (n=183)0]| 4] tj7}
H= bgko] 3.3005 = /40l AR = et e
], W9 4= 5 1.00 £ 0.13 2 12 32.0) =414 718
171 &2 gk et o] ZHAI7F 7ol what Bl A
4= (CH)7} 57Fsk= 732 ok

=2 Aol A et =117 9] A A H = A
&5Q1 7FH 3L 700 m SFR7HA] EAL7|7F A A ek
20 & SRIE| Qe 2| 5P FAM G S 2 7HEa7 |7
Ak 4= Qs AA A7 A E| AL QIA]RE i AR )

xel

N

/\J] Al
2 ghekal uf A 4)%)2] F2 A A Ao] fAIE L 9= A
08 BojXt) 7HEI17]4= Mori (1935)0]] o]l 57

FARIA A AWAE Sl A 1A R e v

etal. 2016). wa}A 2730 A A]
sk ZFE 117]9] A2l 9ol gt A el AR o}

< 9 Q] SHOA ZETHA7F S AR ALR
ok Eoh 2 2AR] S Aot X Fol thgh =2t
7k dash 7o & gtk

BE7)9 B4 A4)Eg2 424 0.16 - 0.85 m,
40 - 0.95 /s, M R= F-2AM - 49 9
2RI 7|7 Ede Hdt =42 0.48 m
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Ao A 84.2% olte] EHES HA Park et al.
(2009)) Aol 4 B0l A AlsH= AE17] ) 2l
2 A AL 5403 -0.9m (H0.5m), 545<0.9
m/sec (B 0.4 m/sec) & X 113Hu} Qlo], H LA w}
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