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Distributions of Endangered Fish Species and Their Relations to Chemical Water
Quality-Ecological Stream Health in Geum-River Watershed "
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ABSTRACT

The objective of this study was to analyze the distribution of endangered fish species and elucidate their
relations on chemical water quality, physical habitat conditions and ecological stream health. The dominant
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species in the watershed was Pseudopungtungia nigra (Pn), Gobiobotia macrocephala (Gm), Gobiobotia

brevibarba (Gb), Liobagrus obesus (Lo), and lksookimia choii (Ic) in the order. The species of Pn designated

as “critical endangered species (I) (CER)”, was most widely distributed species among the endangered species,

so the designation of the species should be re-evaluated. The endangered species was most popular (4 species,

384 individuals) in the Cho-River region of eighteen lotic regions. According to the analysis of chemical

tolerance limits in the habitats with endangered fish species, biological oxygen demand (BOD) and total

phosphorus (TP) was analyzed as “very good” (Ia) and “good condition” in the chemical criteria of the Ministry

of Environment, Korea. Also, chemical conditions, based on ammonia-N (NH4:), total nitrogen (TN),

phosphate-P (PO4-P) were much better in the habitat with endangered species (Hw) than the habitat without

endangered species (Ho). In the meantime, the species of Ic showed wide ranges on the chemical tolerance, so

physical habitat conditions, such as the size of substrate particles (sand) and hydrological regime, were

considered as more important factors than the chemical water quality, if the water quality is not largely degraded.

The endangered species were also more distributed in the high-order (4-6) streams than the low-order (1-3)

streams. The evaluation of ecological stream health, based on multi-metric model of the Index of Biological
Integrity (IBI), showed the large difference between the Hw (21.6, fair condition)and Ho (30.5, good condition),
indicating that the habitat maintained well chemically and physically had higher distributions of endangered

species. Overall, the designation of CER on the Pn should be re-evaluated due to wide-distributions, and the

protections from water pollution and the habitat conservations on the endangered species are necessary in the

watershed.
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Table 1. A list of endangered fish species in the mid-region sampling sites of Geum-River Watershed during 2007 - 2015

Pn Gm Gb Ic Lo
Mid-Region of the Watershed Stream Name Tr/Ms
TNI AF TNI AF TNI AF TNI AF TNI AF
Majo-Sti T 1 1
Yongdam Reservoir a0 réam ’
Geum-River Ms 65 9 2 1
. Anchang-Stream Tr 2 1
Down stream of Yongdam Reservoir .
Geum-River Ms 171 13 3 3
Mujunamdae-Stream | Tr 15 3
Mujunamdae-Stream Bukchang-Stream Tr 22 4
Mujunamdae-Stream 1l Tr 204 14 4 2
Geum-River Ms 130 11 3 2 24 6
Bonghwang-Stream Tr 11 5
Young dong-Stream .
Geum-River Ms 4 2
Young dong-Stream Tr 12 4 1 1
Chogang | Tr 151 14 9 1
Chogang
Chogang 11 Tr 123 15 78 12 22 8 1 1
. Geum-River [ Ms 41 12 5 3 5 4
Up stream of Daecheong Reservoir .
Geum-River II Ms 44 8 1 1 1 1
Bocheong-Stream | Tr 8 3
Bocheong-Stream
Bocheong-Stream 11 Tr 42 8 3 3
Daecheong Reservoir Geum-River Ms 51 9 4 2
Yudeung-Stream Tr 21 7
Gap-Stream
Gap-Stream Tr 10 4
Down stream of Daecheong Reservoir Geum-River Ms 2 2
Miho-Stream | Tr 1 1
X Baekgok-Stream Tr 3 2
Miho-Stream
Chopyeong-Stream Tr 1 1
Miho-Stream I Tr 1 1
Mangyeong-River Mangyeong-River the others 16 6
Sapgyo-Stream Sapgyo-Stream the others 4 1

Tr=Tributary, Ms=Main stream, TNI=Total number of Individual, AF=Appearance Frequency, Pn=Pseudopungtungia nigra,
Gb=Gobiobotia brevibarba, Gm=Gobiobotia macrocephala, Ic=lksookimia choii, Lo=Liobagrus obesus
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Figure 1. Longterm interannual variations of endangered
fish species as total number of individuals
in Geum-River Watershed

2, 28 T4 BEHI0Ee +=F Y™
FAA AAsHEs BEH710EY £ WAAHAE
BA8L7] §lote] SEvpatol Al 7HE - sk HaolRal
5| 2tu](Zacco platypus)®] A A A& 2ot A
Astol v, Hrpetelct i xeb S F7F eANA HE
570 mekn)7h S48 A 57 S Adgste] A

a3E o8 2o
A7) A % & (Conductivity)= 47 Wj o] &3z ArE Al
5}711 Bt 4 e NEEA, A/AEEE T43)
|25 E(TDS, total dissolved solids)¥ ¥ (salinity)

&4 A5 5 Qloh & A7 Sk 2 v



992

oA - ok

ot

28740

3]#] 30(6) 2016

ol HAA e A/ AEEE B 333.6uSen’' 2 e

SRk 27 A W E BEY7|01E 559 AR FF
202.6pem”' 2 UpERLE wjgkn] AJAA] Bk 453 W
2 B9tk B3], S4ro] AR oA B 1253uSem’ 2

e 5

29| (Figure 2), o= SA4Ho]7} 7]

2, 82 192 59 2ddel ) U Wt 4

1400

1200 1

1000 -

800

600

400 -

Conductivity (uS cm'1)

200 4

:
zp

3000 -

2000 -

TP (ug L)

1000 -

S © GmEn®me ¢ e oW eme

— o
s

N
°

3000

2500 -

2000 -

1500

PO,-P (g L")

1000

500

o2 AREL. A/ HEES] B2 EEY L B0

ot rr o oy

W

of wep A

Ho B

T L

A2,

% 0] EEAN7t 59~678uSem” 2] WA E@ o] 7}
P2 el e o, Tlekn] A4S A7 HEE
65~3,060uScm” & UFEFL} 9F 4~ 5t
9k $-2uhehis ofA|of 4(Asia monsoon) 7+4-9]
Iy dE oA

z y9s

SEERS

BOD (mg L")
-]

.
.
L] .
| i : .
| |
' I .I T
Zp Pn Gb Gm Ilc Lo
.
]
.
]
15 '
.
]
7 .
o 10
E :
4
-
. .
. L]
5 .
[]
I i
0 T T T T T
Zp Pn Gb Gm Ic Lo
.
6 -
‘T_l .
o L}
E 4 .
z .
T, N
I
= i
2 . .
: .o
s . .
. . o
| I , I
A r 1 1 1 |

Figure 2. Range of endangered species inhabitation by chemical water quality
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