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Identifying Distribution Areas and Population Sizes for the Conservation of the Endangered Species
Odontobutis obscura. Jeong-Hui Kim* (0000-0003-2331-4232), Sang-Hyeon Park (0000-0001-6036-8489), Seung-Ho
Baek (0000-0002-8280-8665) and Chung-Yeol Baek' (0000-0002-5941-7981) (EcoResearch Incorporated, Gongju 32588,
Republic of Korea; 'Gyeongsangnamdo Ramsar Environmental Foundation, Changnyeong 50304, Republic of Korea)

Abstract  This study presents a fine scale distribution of the endangered species, Odontobutis obscura, through
field surveys and literature reviews. Using the mark-recapture method, the population size in major habitats was
determined. Field surveys conducted on 18 streams in Geoje Island revealed that the O. obscura was only found
in the main streams and tributaries of the Sanyang, Gucheon, and Buchun Streams, which are part of the Sanyang
Stream watershed. The O. obscura exhibited relative abundances ranging from 0.5% to 35.3% at different
locations, with certain spots showing higher relative abundances (18.8% to 35.3%), indicating major habitat areas.
A review of six literature studies confirmed the presence of the O. obscura, although there were differences in
occurrence status depending on the purpose, scope, and duration of the studies. Combining the results of field
and literature surveys, it was found that the O. obscura inhabits the main and tributary streams of the Sanyang,
Gucheon, and Buchun Streams, from the upper to lower reaches. Currently, the O. obscura population in the
Sanyang Stream watershed maintains a stable habitat, but its limited distribution range suggests potential issues
such as genetic diversity deficiency in the long term. The population size of the O. obscura was confirmed at
two specific locations, with densities of 0.5 to 1.5 individuals per m*. The average movement distance from the
release point was 13.1 m, indicating the limited mobility characteristic of ambush predators. Understanding the
distribution and population size of endangered species is the first step towards their conservation and protection.
Based on this information, further research could significantly contribute to the conservation of the O. obscura.

Key words: endangered species management, genus Odontobutis, Geoje Island, Sanyang Stream watershed,
mark-recapture, freshwater fish, fish migration
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Fig. 1. Geoje Island Odontobutis obscura fine scale distribution survey points and mark-recapture survey points (red circle) for population
size determination (1, Gucheon M3; 2, Sanyang M3; 3, Sanyang M4; 4, Buchun M2).
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A, BEH9 9 AAAHE tjAteE VIE (visible implant
elastomer) marking (VIE Tag 6 mL Kit, Northwest Marine
Technology, Inc., USA)& 53t mark-recapture % (Peter-
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(Fig. 2). 3P 8 AAA AL G¥eAe ALEE =
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Fig. 2. Mark-recapture study of Odontobutis obscura using VIE tag ((a) Odontobutis obscura, (b) VIE equipment, (c) VIE tag insertion, (d)
release of VIE tagged individuals, (e) recapture, and (f) VIE-labeled individual among recaptured individuals).
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Table 1. Fish fauna and occurrence of Odontobutis obscura at 18 streams in Geoje Island.

Dominant species

Subdominant species

Streams No.f No.s No.i 0.C
Scientific name No.i RA Scientific name No. i RA
Gandeok 6 133 Lefua costata 89 669 Misgurnus anguillicaudatus 17 12.8
Gohyeon 3 173 Zacco temminckii 121  69.9  Hemiculter eigenmanni 16 9.2
Gucheon 5 13 1,248  Zacco koreanus 401  32.1  Rhynchocypris oxycephalus 253 20.3 (0]
Deokpo 3 4 254 Rhinogobius brunneus 187 73.6  Tridentiger obscurus 43 16.9
Dundeok 3 338  Rhinogobius brunneus 176 52.1  Zacco temminckii 67 19.8
Bangha 3 5 41 Zacco koreanus 15 36.6  Rhinogobius brunneus 11 26.8
Buchun 5 11 381  Rhynchocypris oxycephalus 132 34.6  Zacco koreanus 70 18.4 (0]
Sadeung 3 3 91  Rhinogobius brunneus 59 64.8 Rhynchocypris oxycephalus 30 33.0
Sanyang 6 14 514 Zacco koreanus 166  32.3  Rhinogobius brunneus 79 15.4 (0]
Sodong 3 5 473 Zacco koreanus 243 514  Rhynchocypris oxycephalus 123 26.0
Songjeong 4 7 228  Zacco koreanus 138  60.5 Squalidus gracilis majimae 26 11.4
Suwol 3 5 73 Zacco temminckii 49 67.1 Pungtungia herzi 12 16.4
Aju 2 3 63 Zacco koreanus 31 49.2  Rhynchocypris oxycephalus 29 46.0
Yeoncho 4 7 120  Zacco koreanus 33  27.5 Gymnogobius urotaenia 31 25.8
Oryang 4 6 116 Zacco temminckii 46  39.7  Oryzias latipes 27 233
Osu 4 6 83 Rhynchocypris oxycephalus 32 38.6  Plecoglossus altivelis 26 31.3
Oepo 2 4 201 Zacco koreanus 124 61.7  Rhynchocypris oxycephalus 48 23.9
Yugye 3 4 105  Zacco koreanus 67 63.8 Rhynchocypris oxycephalus 23 219
Total 10 23 4,635  Zacco koreanus 1,335 28.8  Rhinogobius brunneus 806 17.4 -

*No. f, Number of family; No. s, Number of species; No. i, Number of individuals; RA, Relative abundance (%); O.C, Odontobutis obscura collected
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Table 2. Odontobutis obscura collection status by each sampling site.
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Al 2008HR-E 2019E7HA] FHA 170 Ao AT 2A}
7F o]Fojx o, o|F B3l wid 0~2970A1¢] Hi-EALE
7} A= 9tHMOE/NIER, 2008-2019). Byun ef al. (2009)
2 20029HE 20099717 AFH $£AE AFORE o7
ZARE AAsEg e, ol Fal Wi 1~674A 2 EiE
A AAE BRRIEHTE. Jo er al. (2016)2 Ak 424 (Y
B 2% 54 23hE Aoz 20169 FH5A Y A4

Streams Location Name' of ‘ Number of Relative
the sampling site Odontobutis obscura collected abundance (%)
Gucheon M1 0
Gucheon M2 2 2.2
Mainstream Gucheon M3 60 353
Gucheon M4 1 4.0
Gucheon M5 4 1.9
Gucheon Gucheon T1 0 0
Gucheon T2 0 0
. . Gucheon T3 1 0.5
Tributaries
Gucheon T4 1 1.2
Gucheon T5 2 5.6
Gucheon T6 2 2.6
. Buchun M1 4 3.8
Mainstream
Buchun Buchun M2 40 18.8
Tributaries Buchun T1 2 3.2
Sanyang M1 1 1.4
Sanyang M2 1 3.1
Mainstream Sanyang M3 14 5.6
Sanyang M4 8 5.0
Sanyang Sanyang M5 0
Sanyang T1 5 20.8
Tributaries Sanyang T2 3 5.5
Sanyang T3 1 43
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Table 3. Records of Odontobutis obscura appearances in the Sanyang Stream watershed through literature research.

Total number

References Survey areas Suryey of specimens Description
period
captured

MOE/NIER, Gohyeon, Gucheon, 0~29 individuals of Odontobutis obscura
Yeoncho Streams 2008~2019 65

2008-2019 L . collected per year only at the Gucheon Stream.
(1 sampling site, respectively)

Byun et al., 2009 Sanyang Stream watershed 2002~2009 14 1~6 individuals of Odontobutis obscura

(including estuary)

collected per year.

Sanyang Stream,
Gucheon Stream, 2016
and their tributaries

Joetal., 2016

The survey area includes the entire wetted area

from the upper reaches of Sanyang Stream to
62 Gucheon Stream and their tributaries.

A study to determine the comprehensive

distribution of Odontobutis obscura.

Geoje Cable Car Sanyang Stream,

The survey area reaches from upper part of

Corporation, 2018 Gucheon Stream 2018 10 the Dongbu Reservoir (the Sanyang stream) to
the Gucheon Stream.
The sampling period extended from March
Sanyang Stream to April, during which we observed
EcoResearch (12 sampling sites), 2018 6 consistently low water temperatures
incorporated, 2018 Buchun Stream averaging approximately 14°C.
(2 sampling sites) The sampling sites were concentrated in
the area scheduled for construction.
Six surveys were conducted in the areas of
EcoResearch Sanyang Stream, 2018~2019 74 Buchun Stream and Sanyang Stream

incorporated, 2019 Buchun Stream

from November 2018 to September 2019.
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Fig. 3. Distribution of Odontobutis obscura in the Sanyang Stream watershed, as determined by field surveys and literature review.

Table 4. Population size of Odontobutis obscura at each study site as measured by the Peterson estimation.

Recapture

Population size Area of Density

Sites No. VIE marking S . 5 L. =
Total individuals VIE marking (individuals) study sites (m”) (individual m™)
Gucheon M3 39 21 2 410 280 1.5
Sanyang M3 6 8 0 - 590 -
Sanyang M4 7 0 - 770 -
Buchun M2 12 28 1 336 640 0.5

12,400, 92 Bt HHIA = 6,421), L= FA] vl
=2 £ZF(MLRelate, 2 24.85%, Y& 0.85%)2.2 EA
weto] ofsf fA ddo] 7heshH, 84 e ARl
& HO|tH(MOE/NIBR, 2015). wW2hA|, @7|A o= g
EAzle] Aol o] Bt 29E N4HoR Belsle,
718 o2 EEAE Y fAF s FAISH] SRt
=83 AAIE a7} Sl

ISR AT 271 @77 ool 4 A F, 2
7§ A3 (Gucheon M3, Buchun M2)9J| 4] recapture”} o|F
o] Ft} (Table 4). Gucheon M3 A2 VIE marking®] ©]
20]7 39704 Z 27§A|7} recapture o] & 280 m* L7kl
tiaiA 41070419 AALE 2715 Z= AR FAEST
Buchun M2 A2 VIE marking©| ©]F1A 1270A] 5 174
A7} recapture o] & 640 m> 77t thafA] 33670412 A
A 2715 2= Aoz FAEAT F A A &4
BT AASE A 23 m*F 0.570A] (Buchun M2)9|
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