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Fish Community Structure and Inhabiting Status of Endangered Species in Baebong Stream.
Ko, Myeong-Hun, Shin-Joo Moon and In-Chul Bang™* (Department of Life Sciences and Bio-
technology, Soonchunhyang University, Asan 336-745, Korea)

Fish community structure and inhabit status of endangered fish species were investi-
gated during April to November 2011 in Baebong Stream, Gangwon do, Korea. The
number of fish species inhabiting the upper section (Stations 1~ 3, 5) was 14 and the
stream bottoms were mostly composed of cobbles and boulders (Aa-type). Meanwhile,
the number of fish species inhabiting the lower section (Stations 4, 6, 7) was 26 and
the stream bottoms were mostly composed of pebbles, cobles and sand (Bb-type). A
total of 26 species belonging to ten families were found in the stream during the sur-
vey period. The dominant and subdominant species were Rhynchocypris steindachneri
(31.1%) and Squalidus multimaculatus (13.3%), respectively, and others such as Pungi-
tius kaibarae (11.0%), Zacco koreanus (7.8%), Misgurnus anguillicaudatus (7.0%),
Iksookimia pacifica (5.5%) and Z. platypus (5.3%) were followed in the order. Four
species of Squalidus multimaculatus, Z. koreanus, |I. pacifica and Liobagrus ander-
soni were endemic to Korea. And, Lethenteron japonica, L. reissneri, Pungitius sinensis
and Cottus hangiongensis were endangered fish species in this stream. Oncorhynchus
keta, L. japonica and Tribolodon hakonensis were anadromous species, and Plecoglos-
sus altivelis was an amphidromous species. The similarity index based on species
composition and abundance clearly divided the fish community structure of the Bae-
bong Stream into two sections fragmented by a weir installed into the stream. It is
necessary to install a fish ways on the weirs for a fish migration and movements.
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(Kim, 1997; Kim and Park, 2007a).
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Fig. 1. The map of the sampling stations in the Baebong
Stream.
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Table 1. Physical characteristics of sampling stations in the Baebong Stream.

Stations River Water Water River Bottom substratum (%)**

width (m) width (m) depth (m) types* M s G =) c B
St. 1 20~30 10~15 0.3~1.5 Aa - - 10 20 50 20
St. 2 30~40 15~20 0.3~15 Aa - - 20 30 40 10
St. 3 80~100 30~50 0.3~1.0 Aa-Bb - - 10 10 60 20
St. 4 40~50 15~25 0.3~2.0 Bb 20 10 20 30 15 5
St.5 30~35 5~10 0.3~0.5 Aa - 30 20 15 30 5
St. 6 30~40 10~20 0.2~0.7 Bb 10 20 10 30 20 10
St. 7 80~100 60~80 1.0~2.0 Bc 30 20 10 20 15 5

*Kani (1944), **M: Mud (~0.1 mm), S: Sand (0.1~2 mm), G: Gravel (2~16 mm), P: Pebble (16 ~64 mm), C: Cobble (64~256 mm), B:

Boulder (256 < mm).
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Table 2. Water quality measured at the sampling stations in the Baebong Stream.

Stations
Measurement items
St. 1 St. 2 St. 3 St. 4 St.5 St. 6 St.7
Apr. 7.7 8.4 8.1 8.7 9.0 10.8 7.2
Water temperature Jul. 18.6 19.0 18.7 19.1 17.9 18.4 17.8
(°C) Sep. 16.3 16.9 15.8 16.0 15.0 15.0 14.0
Nov. 7.4 8.2 7.7 7.7 7.7 8.6 7.2
Apr. 34 42 44 46 42 45 48
Conductivity Jul. 40 61 66 75 37 74 75
(us - cm™ Sep. 36 50 56 47 44 48 47
Nov. 34 46 49 48 41 44 57
Apr. 11.4 11.0 10.9 10.6 11.9 11.8 12.0
DO Jul. 8.9 8.6 7.8 8.0 8.8 8.7 8.3
(mg- L™ Sep. 104 10.0 9.9 10.2 10.6 10.7 9.8
Nov. 13.3 10.0 10.1 12.2 13.7 13.3 12.6
Apr. 4.91 4.62 4.75 7.26 4.80 4.61 5.55
pH Jul. 5.15 5.33 4.63 5.92 5.31 4.71 5.30
Sep. 3.49 4.05 477 9.98 5.34 6.53 4.25
Nov. 3.29 3.33 7.08 7.28 6.56 6.73 7.30
Apr. 0.02 0.03 0.03 0.03 0.03 0.03 0.03
Salinity Jul. 0.02 0.03 0.03 0.02 0.03 0.02 0.02
Sep. 0.02 0.03 0.03 0.03 0.02 0.03 0.03
Nov. 0.02 0.03 0.03 0.03 0.03 0.03 0.04

==

$2-0] 20°CE gA| ettt A7) == (conductivity)=
447 94, 11924 34~57pus - cm™t, 79& 40~75us -
cm 2 el 79 0] 9zt oot HA Aoz wjg- v
hom] Agwz Z Jfolg Mol Atk $ENLF
(DO)2 7Yo] 7.8~89mg - L2 7}&F Ykeky 11Y0)
10.0~13.7mg - L2 7} =74 Jeh} 4ewske} vk
qolom AR Z Afo]E HelA| stth pHE WA
2 33~7.002 Y depdor AR xHAMRE 7.0
ooz el AHHE Ho|F MY dxt
0.02~0.04% 2 e} & T o) glt} (Table 2).
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(7.7%), 723} (Amblycipitidae) ¢} v}}8] o] (Osmeridae)
3}, o3} (Salmonidae), 537 7} (Cottidae)7} 13 (3.9%)
A 2k $HE>
chneri, 31.1%), o}-$4 &2

culatus, 13.3%)¢} ZH7}A] 327] (Pungitius kaibarae, 11.0%)
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Qdor, 71 gLo= Ay (Zacco koreanus, 7.8%), H|
28] (Misgurnus anguillicaudatus, 7.0%), E4}=7) (Iksoo-
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7] (Pungitius sinensis), =37l (Cottus hangiongensis)
4%0] 233}t =3k 434 o] F (anadromous fish) 2
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Table 3. List of fish species and the number of fish collected in the Baebong Stream.
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Stations
Scientific name Total RA* Remarks**
1 2 3 4 5 6 7
Petromyzonidae
Lethenteron japonica 14 14 0.2 En, An
Lethenteron reissneri 2 242 14 83 3 344 5.0 En, L
Cyprinidae
Carassius auratus 4 8 31 43 0.6
Squalidus multimaculatus 15 330 405 160 910 13.3 E
Tribolodon hakonensis 7 1 8 0.1 An
Rhynchocypris steindachneri 200 139 185 423 343 840 3 2133 311
Aphyocypris chinensis 27 27 0.4
Zacco platypus 4 20 237 45 55 361 5.3
Zacco koreanus 160 189 140 3 35 5 532 7.8 E
Balitoridae
Orthrias toni 8 2 10 0.2
Lefua costata 4 25 14 95 11 149 2.2
Cobitidae
Misgurnus anguillicaudatus 1 1 142 74 187 78 483 7.0
Misgurnus mizolepis 10 1 29 40 0.6
Iksookimia pacifica 18 23 23 80 77 155 376 55 E
Amblycipitidae
Liobagrus andersoni 2 15 17 52 86 1.3 E
Osmeridae
Plecoglossus altivelis 25 17 42 0.6 Am
Salmonidae
Oncorhynchus keta 22 24 46 0.7 An
Gasterosteidae
Pungitius sinensis 3 1 4 0.1 En
Pungitius kaibarae 35 77 195 355 93 755 11.0
Cottidae
Cottus hangiongensis 10 1 3 90 7 24 135 2.0 En
Gobiidae
Gymnogobius breunigii 3 3 6 0.1
Gymnogobius urotaenia 17 25 13 55 0.8
Gymnogobius petschiliensis 8 15 3 26 0.4
Gymnogobius opperiens 1 9 3 51 64 0.9
Rhinogobius brunneus 28 37 36 57 19 17 2 196 2.9 L
Tridentiger brevispinis 4 4 5 13 0.2
No. of individuals 423 443 520 1989 594 2336 540 6845 100
No. of species 8 8 12 24 10 21 16 26

*Rrelative abundance (%), **E: endemic, En: endangered, An: anadromous, Am: amphidromous, L: land-locked (Kim and Park, 2007a)
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Fig. 2. Relative abundance of fish species in the upper (A) and lower section (B) of Baebong Stream.
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Fig. 3. Relative abundance of fish species in the spring (A), summer (B), autumn (C), and winter (D) of Baebong Stream.
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Fig. 4. Dendrogram based on the cluster analysis of simi-
larity index in the sampling stations of Baebong
Stream.
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Fig. 5. Length frequency distribution of Lethenteron japo-
nica and L. reissneri sampled from the Baebong
Stream.
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Table 4. Dominant and sub-dominant species at the sampling stations in the Baebong Stream.

Stations Dominant species (%) Sub-dominant species (%)
St.1 Rhynchocypris steindachneri (47.3) Zacco koreanus (37.8)
St. 2 Zacco koreanus (42.7) Rhynchocypris steindachneri (31.4)
St. 3 Rhynchocypris steindachneri (35.6) Zacco koreanus (26.9)
St. 4 Rhynchocypris steindachneri (21.1) Squalidus multimaculatus (16.5)
St.5 Rhynchocypris steindachneri (57.7) Iksookimia pacifica (13.0)
St. 6 Rhynchocypris steindachneri (36.0) Squalidus multimaculatus (17.3)
St.7 Squalidus multimaculatus (29.6) Misgurnus anguillicaudatus (17.2)

Table 5. Fish community structure at the sampling stations in the Baebong Stream.

Stations
St. 1 St. 2 St. 3 St. 4 St.5 St. 6 St. 7
Dominance index 0.85 0.74 0.63 0.38 0.71 0.53 0.47
Diversity index 1.21 1.46 1.74 2.39 1.43 2.01 2.13
Evenness index 0.58 0.70 0.70 0.75 0.62 0.66 0.77
Species richness index 1.16 1.15 1.76 3.03 1.41 2.58 2.38

elyte} (Table 5).
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Table 6. Historical record of ichthyofauna in the Baebong Stream from 1985 to 2011.

o Jo Jeon KFS Kim and Kim and Present
Scientific name (1985)  (1987) (1995~ Park Song* Park Study Remarks**
2000) (2001) (2007b)
Petromyzonidae
Lethenteron japonica ° ) ) ) En, An
Lethenteron reissneri ) ) ) En, L
Cyprinidae
Carassius auratus ° °
Squalidus multimaculatus ) E, In
Tribolodon hakonensis ) ° ) An
Rhynchocypris steindachneri ) ) ) ) ° )
Aphyocypris chinensis ° In
Zacco platypus ) In
Zacco koreanus ° E, In
Balitoridae
Orthrias toni )
Lefua costata ) ) ) )
Cobitidae
Misgurnus anguillicaudatus ° ° ° ° °
Misgurnus mizolepis )
Iksookimia pacifica ) ° ) ) ) E
Amblycipitidae
Liobagrus andersoni ° ) E
Osmeridae
Hypomesus nipponensis °
Plecoglossus altivelis ) ° ° ) Am
Salmonidae
Oncorhynchus masou masou ) An
Oncorhynchus keta ) ° ) An
Mugilidae
Mugil cephalus °
Gasterosteidae
Gasterosteus aculeatus ° An
Pungitius sinensis ° ° ° ) En
Pungitius kaibarae ) ) ) En
Cottidae
Cottus koreanus ° E, En
Cottus hangiongensis ° ° ° ° ) En, L
Centropomidae
Coreoperca herzi ) E, In
Gobiidae
Gymnogobius breunigii ° )
Gymnogobius urotaenia ° ° ° ° ) ° )
Gymnogobius petschiliensis ° )
Gymnogobius opperiens ° )
Rhinogobius brunneus ) ° ) ) ° ) L
Tridentiger obscurus ) ° )
Tridentiger brevispinis ° ° °
No. of Family 6 7 5 6 9 8 10
No. of species 9 9 10 8 17 12 26

*Personal communication, **E: endemic, En: endangered, An: anadromous, Am: amphidromous, L: land-locked, In: introduced (Kim and
Park, 2007a)
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