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Population Ecology of Endangered Fish Gobiobotia naktongensis Inhabiting the Gamcheon Stream,
Nakdonggang River (Pisces: Gobioninae) by Hyeong-Su Kim, Hyun Yang* and Yang-Ki Hong' (Institute of
Biodiversity Research, Jeonju 561-211, Korea; 'Department of Life Sciences and Biotechnology, Soonchunhyang University,

Asan 336-745, Korea)

ABSTRACT

Population ecology of Gobiobotia naktongensis was investigated at the Gamcheon

stream, Nakdonggang River in Korea from March to November in 2010 and June in 2012. It mainly
inhabited on the slow-flowing waters 0.11 ~ 0.44 m/s (mean: 0.32) and shallow depth 11~ 69 cm (mean:
28). As a result of the sieve analysis, size of the particles in the stream bottom beds consisted of 1.71%
(>3.35mm), 71.3% (>0.500 mm) and 26.9% (>0.106 mm). The standard length of the population indi-
cated that the age for 25~ 30 mm group is one 31 ~41 mm group is two and longer than 42 mm group
over three (May in 2010). The spawning period was from June to July with water temperatures ranging
from 28.0 to 31.0°C. The sex ratio of female to male was 1:0.64 while the number of eggs in the
ovaries was 1,067 ~ 7,298 (mean: 2,827). The number of matured eggs size in ovaries was 0.71~1.04
mm (mean: 0.79) and the stomach contents were mainly Chironomidae. The individual number of
stomach contents was increased at noon and showed the highest rate from noon to 3 pm.
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Fig. 1. A map showing the study sites of Gobiobotia naktongensis in the Gamcheon stream, Gyeongsangbuk-do, Korea. St. 1: Dogok-ri, Jirye-
myeon, Gimcheon-si; St. 2: Sangjwawon-ri, Guseong-myeon, Gimcheon-si; St. 3: Jangam-ri, Joma-myeon, Gimcheon-si; St. 4: Jijwa-dong,
Gimcheon-si; St. 5: Dongbu-ri, Gaeryeong-myeon, Gimcheon-si; St. 6: Hoengsan-ri, Goa-eup, Gumi-si; St. 7: Won-ri, Seonsan-eup, Gumi-si.
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Table 1. The environmental characters at the each study sites of the Gamcheon stream in 2010

Bottom structure (%)*

Study sites Stream width (m) Water width (m) Water depth (cm) River type c b G S
1 100~ 150 10~50 10~60 Aa-Bb 10 10 15 30 35
2 100~ 150 20~50 10~60 Bb 5 10 10 25 50
3 150~250 30~70 20~ 80 Bb-Bc - 5 5 10 80
4 150~250 20~80 20~80 Bb-Be - - - 10 90
5 200~300 20~60 30~80 Bb-Be - - - 10 90
6 200~300 20~60 20~80 Bb-Bc - - - 5 95
7 200~300 30~70 10~100 Bb-Be - - - 5 95

*Cummins (1962): B (bolder, >256 mm), C (cobble, 256 ~ 64 mm), P (pebble, 64~ 16 mm), G (gravel, 16 ~2 mm), S (sand, <2 mm)

Table 2. Some chemical characters at the study site 7 of the Gamcheon stream from March to November in 2010

Month Air temp. (°C) Water temp. (°C) DO (mg/L) pH Conductivity (umhos/cm)
Mar. 8.1 8.0 11.5 8.3 170.9
Apr. 10.0 10.2 11.1 7.7 196.8
May 22.0 20.0 9.8 7.7 338.9
Jun. 28.5 31.0 9.7 9.1 374.9
Jul. 28.0 25.0 7.6 6.1 228.5
Aug. 29.0 29.0 4.3 7.5 309.0
Sep. 27.0 24.0 6.6 7.5 157.0
Oct. 21.0 19.0 8.03 8.2 244.5
Nov. 10.0 11.0 10.8 8.7 241.9
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Table 3. Fish fauna of cohabitation fishes with Gobiobotia naktongensis at the each study sites of the Gamcheon stream in May and October

2010
Study sites
Species Total RA (%) RE
1 2 3 4 5 6 7
Cypriniformes
Cyprinidae
Cyprinus carpio 1 1 0.04
Carassius auratus 1 6 2 9 0.40
Pungtungia herzi 18 4 22 0.99
Coreoleuciscus splendidus 32 3 4 39 1.75 K
Squalidus gracilis majimae 69 31 100 4.49 K
Hemibarbus labeo 2 2 0.09
Pseudogobio esocinus 12 2 2 3 6 25 1.12
Gobiobotia naktongensis 2 8 9 37 56 2.51 E, K
Microphysogobio yaluensis 28 2 30 1.35 K
Rhynchocypris oxycephalus 21 57 78 3.50
Zacco koreanus 271 233 504 22.61 K
Zacco platypus 132 197 253 147 119 175 82 1,105 49.57
Opsariichthys uncirostris amurensis 35 49 33 38 32 187 8.39
Cobitidae
Misgurnus anguillicaudatus 8 5 1 1 15 0.67
Cobitis hankungensis 32 8 8 1 49 2.20 K
Siluriformes
Bagridae
Leiocassis ussuriensis 1 1 0.04
Perciformes
Odontobutidae
Odontobutis platycephala 2 1 3 0.13 K
Gobiidae
Rhinogobius brunneus 1 2 3 0.13
No. of family/No. of species 2/10 3/11 4/10 2/4 3/6 1/4 2/7 5/18
No. of individual 612 554 308 199 168 225 163 2,229

E: Endangered species, K: Korean endemic species, RA: Relative abundance, RE: Remark
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Fig. 2. Length frequency distribution of Gobiobotia naktongensis at the study site 7 of the Gamcheon stream from March to November in 2010.
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Fig. 4. Relative abundance for sieve size of Gobiobotia naktongensis
at the study site 7 of the Gamcheon stream in October 2010.
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Fig. 5. Relative abundance for sieve size of Gobiobotia naktongensis
at the each study sites of the Gamcheon stream in October 2010.
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Fig. 6. Condition index (BW/SL? X 10%) of Gobiobotia naktongensis at the study site 7 of the Gamcheon stream from March to November in

2010.

Table 4. The sex ratio of Gobiobotia naktongensis at the study site 7 of the Gamcheon stream in June, July 2010 and June 2012

Year Data Female Male Sex ratio (£:5)
2010 June 14 58 32 1:0.55
June 30 85 46 1:0.56
July 9 24 17 1:0.70
2012 June 12 25 28 1:1.12
Total 192 123 1:0.64

Table 5. The relationship among the standard length, GSI, fecundity and maturation eggs of Gobiobotia naktongensis at the study site 7 of the

Gamcheon stream from June to July 2010

Standard length (mm) GSI (%) Fecundity Maturation eggs Relative abundance (%)
1 43.1 94 1,566 198 12.6
2 52.2 5.0 1,067 220 20.6
3 52.5 14.2 1,671 875 52.3
4 54.6 14.8 2,000 766 383
5 55.8 11.5 2,498 980 39.2
6 55.9 15.3 3,077 1,565 50.9
7 58.3 17.9 3,522 1,896 53.8
8 59.4 11.1 2,741 972 354
9 66.1 22.1 7,298 2,955 40.5

Mean 1,067 ~7,298 198 ~2,955 12.6~53.8
(2,827£1,849) (1,158 868) (41.0+14.0)
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NA = 71 A 9l (Fig. 8).
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Ui 43t AN ] YAl et Do
o FRAFIA SRS I vep BT 2 2
Al wf$- Z23t A8kl (limit factor) o2 2Hg-3)=
Aoz Arue

pupts ARE AGsae AHelgel thehiA
olol=1d] o] ZTAdLo] 3E] Gobiobotia macrocephala
EAlo] G. brevibarba®} SARFAT (ZE3) kR, 2010;
=, 2012). ZFEFE (2010) A= 5¢9 AA 7]—|—.i
Felsh B4ele] A5 E 2Ased T 1AL 24
~44mm, 2\ 34 45~56 mm, 3\ 34 oA} 56 mm ©]A}, &
Aol 19A)S 30~45 mm, 2940 45~60 mm, 31A)L
60~80 mm, 494 o)A 80 mm o] Ao rmiRp =
ol wsto} QA Ago] AA vebdet. ma o)
EApole] ER4rl 77t W 2.061£7067) (659~4,188),
H 1,256+7067) (406~3,035)2 3 FuxlRo= A A
e, ol we) spges o|FeldM £ 7ol
WHEA Sk A W 4 Y RIA AeE 2
Fol 7] AU ARAE FANA A AEEE
ol Waoz AskielE bsAel Aghn AzEs
(Geoffirey and Wotton, 1984).

Abae] ARlE GAs 2R By AL Bl

~
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A gk o] 17 hssida vivt=sl A ¥k
o 717kl 69 F~T7Y SRRl Aoz A4 B
ATellA Bgmiat Adgde] 32 HF 0.79mmE »}E}
U 2 52013)A B3d P 0.74 mme} §AF8R
(A4 26417 F 23}, Fd&e] | (HA 089mm,‘r
A 107A17F & 33}, S4e] (7 1.24mm, 4 1204]7F
F B3holes 2 AelAE HYlow YR o|Foil 3
AN F2 AAE 2l FA (H 1.98mm, 53] 1644]7F
F H3hoie @2 zolAE HTH(o] &, 2008). W] 37N
Cobitis choii= §4&o0] dnlsla $2)o] &kom A} =
Y2 o] Fo]A oA F2 AMAEY, G- FF 1.2mm
2 A 24X Fell HRiga BaEe] SlEdH (% 5
2008) 21pmiate} ) 371 2 *}aml: 6~792 o
v FolAE A7)t o]ell B FE o AMES W
FaAt 23 AZHe v wha) s}% AFe e Ao
2 AZEH (2 5, 2013).
Sgupate] Aol iAE Aoz S

olg] wHA| 9] o] FlE A uE Akre] 71538k 0.7 mm o]
A Agde] ANFER=ET 12.6~53.8% W= A e
WAL el F AL AL o]F= Aoz Ad o 13
Atz o 2 Azttt (Marza, 1939). 28u 22 el|A A
23} '6]_/’\__]:[]_]], o]-yq_t; ;H/\]-gi /\484%} 7:1;4 qu A2} z

_l

oF 159 ol 13} A Wuebe ARkTE Aol Al
o] olFeldl Aol lela] F71Hel 2ATH APE B

ZF7} 74 =7} 2 231} (unpublished data).

Fpmpate] AlRb7I7E B $al 79 o o] Feol A"
AAE AZF 32mm o] ] shAFe] ALl AR EA At
Ul eol=ld A= ARES S8 o] RS sl =4
3 AZEY FE8]9F31 (2010)2] AFLPY] 23t Aot §-4
A A M E WA, A, AT AAEe] M=
kel 77 el EXHEM aed el E=A A7t
AR FAH eo]Fe] A o]Foixl Aoz 3lgwiate] e
A ol g A=A EAe] v ¥t uf gl 2HA
AR A ek HAAH AAAe] 2 A7) oF 80km, 7 A
AR ek 27F AR = 105km, B7F3F HAH-L 185km
Bo1A Qs HFT Qo] 28 A o
T vehd A2 2RE olFshe] AlRIR & Rstgl A
o] Eo] 7} ARt oz AAFsHHA A7) dEd 7He
Kol rbm AZFEE 20109 697 79 2AA GAE
AAF 50 mm o] A, 712 A& 40 mm o] AR Alghel| Fed
g Zoz AdHE @2 MAEe] ZIHA Ydgronvt
20129 69 ZAIM = FY Z7)9] MAFe] ez =
FE et ol o7 29l w1y & 4 slov) FHHIF
o} 57 ER7F e A AAE Gakgoz Qs
A 2 ol AbEE 917 SRR e]Fe] oHHAA HA}

T A 9 St 7 A2 w2 JfAEe] E3H S

E|4=0}X} Gobiobotia naktongensis2| JHX|= AHEH 9

I AT A (2004) 5 GA7E shRe A Are] TEelA
gpuiat 2o A7 2HFHL o] 2 Aol 5~6m
A= Zlolo|m nigtEe] E3HE 7oz 71E A
A5k A3l B2 Folekm Bwgt v} Qo] AwiArh Al
Aol 7 27e] Hirdon o5 el dlotm
R ST 2 ATl Apvbake] Adart B o}
A o) 5e] mHe A4 AW v} Q7] W] ne} %)
%491 477} Bash,

AelRbe g19) o] s TRHT AL geA 2

S48k grob =AM FuEhs S4A o Fel A 1
ol &3tee] YulB nylrd Arvie] o el YT
ATote dehgm Fo weldE A 9 WeE
Hol AEAASTL 0NN A BE AY A=
Bekeo] okl F2 HolREL s Aoz FYH.
3 Gupa)r} HEdEs F8 AMAXE AREE o] o] 3=

B shel medE (lmm olshe] W&ol 95% ooz
g Fa Ho| BBl ZAuT FFo] B ol 1y
2 Fo AYAE A TR FokE Adow woi)
), A LAR} 22 2l9) A 749 sl o] ule =2 R
ol 31 (R, 2004) S4 o] ZoIH Ak fdhe] el shadel
AP} gelm Apdon W hede] F Fol7] u)
ol FAT A mAL E Fe) AN vl 2 91
847b 9 4 glokn BAE) Apek LEass e
3 - (2010)e o] e}zl wp glent 20131 A Aol
M AARA o] A WEENE TR el ¥71 el
AA Rz i3 AATE AT 3 o] Al Fofof gt

S5 A A f9L A A" AAsRe 3
gpoiat B35S 9Jdte] wlg FoF Aoz FF
2 FREE A g F9EE et A%
oz FlF: FHUFIE=ER AR wAE §
o AR mzE AR (A7 E A5333) 9} 3
BoA2 ARG AAA7E o o}t HEHA] o
o A=< 2 e] destety Az

AQ rlo

L?I

%&rlo_&_ﬁo}i
4
sziozalw

(<2 of
20104 3¥9XE 114, 201249 6Y¢] F=7F 44 724
Aol Blgmirie] MAIR] SHAHEA 2 AL AEHES
ZA Y Bl 4mtale] vl AMAA Y] BAFFHALE -4

0.11~0.44 (0.3240.06) m/s, 2~4) 11~69 (28 +14.4) cm 1]
9lel Folxda, A= o] FAMIE 1.71% (>3.35
mm), 71.3% (>0.500 mm), 26.9% (>0.106 mm)e°]ic}t. 1
AL A 25~30mm, 232 o] 31 ~41 mm, 3 JA ©] 42mm
ooz FAEUG(SY 71H). A= 693 7Y Ale]
(422 28.0~31.0°C)A . AJH]= 1:0.6424] 9Fzlo] <A
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B2 A3, Ho| 8 A A egl 12:004]3E
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a7 AW whbd, H5E whbdsh FEos A7E
oAl el mad, W2 A el geE =
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