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Distribution Status and Extinction Threat Evaluation of the Short Ninespine Stickleback Pungitius

kaibarae (Gasterosteidae) in Korea by Myeong-Hun Ko, Mee-Sook Han and Hyeong-Su Kim'*

(Kosoo Ecology

Institute, Seoul 07952, Republic of Korea; 'Advanced Aquaculture Research Center, National Institute of Fisheries Science,
Changwon 51688, Republic of Korea)

ABSTRACT A distribution survey was conducted from 2018 to 2020 to evaluate the distribution
status, habitat characteristics, and extinction threat of the short ninespine stickleback Pungitius
kaibarae (Gasterosteidae). Literature reports of P. kaibarae distribution have been sorted by each
period, 1980~1996, 1997~2005, and 2007~2017, and the samples were collected in 32, 43, and 64
stations for each period. Among the 75 streams and 193 sampling sites investigated during the study
period, 1,400 P. kaibarae individuals were collected from 26 streams at 39 sites. The main habitat of
P. kaibarae was downstream or brackish water zones with a low altitude, slow water velocity, and
many aquatic plants. The main reasons for the decline in population size were assumed to be drought
and flood, river work for flood restoration and river maintenance, bridges construction, and predation
by the exotic fish species Micropterus salmoides. Previous evidence reported a 42.6% reduction in
occupancy within 10 years, a decline in habitat quality, and the spread and impact of the exotic fish
species Micropterus salmoides. Therefore, P. kaibarae is now considered a Vulnerable (VU A2ace)
species based on the IUCN Red List categories and criteria. Therefore, P. kaibarae should be re-
designated as an endangered species by the Ministry of Environment and systematically managed.
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2011d0] XS W7FE2 (NIBR, 2011), o] 201940]| A=
$E=HI(NIBR, 2019), A& FE£0 2 A8t T4 S opefs)
= WA =2 2889 € A48 55 AR 8958 3
Ttstaict.

Z7FA 7] T (Gasterosteidae) ol €53k= ZI7FAIIL7] Pungitius
kaibarae= $-2utetet P20 AAstg oy d& HAde A
et Aoz AdHA AFo]Fo|th(Kim, 1997; Kim and Park,
2007). HZ7A] o} P. sinensis kaibaraeZ 7YX 17| P. pungi-
tius sinensis (Chyung, 1977) == P. sinensis sinensis®} o5
A2 BIE S S} (Chae, 1988; Chae and Yang, 1988), Kim et
al.(1989) & Fo] A =gu] 7|x4e] Moz 2 FEEo]
Z7FA A7) P. kaibarae ssp., 7FA 117 P. sinensis £HOE 7|2

stQiTh A7k a7 )= AAA] " ARAlS e 55 2= 2005
| SRR BFA7IMEE - AE T5 22 AFEHNoU
20129 A= A2 (ME, 2005, 2012), 20118 2|t} &
o)R o] HMARAAE 2% (NT)L.2 (NIBR, 2011), 2019
Holl= TAIAE(LO)S2 FH71E Hv) QIThH(NIBR, 2019). 3}

Ak HHHA 9] 7)Eo] H AAASRHE2ANE BESN7F0l
U AFI5F, AE T AERt BE Folu AaB g
gotsl= H FHAZE 7] WiZell F 259 ey E4s 1
g AUEAPE B ash, o]Hdt AURALE 53l BEAFl &
< Z=°l dsid BFAFE STl AB7HEL ITh(Ko er al.,
2018a, 2019, 2021; Choi et al., 2021). Z7}A|3L7]9] Bx 7|2
2 Jeon (1987), Chae (1988), Yoon (2007) 5©°] 1o 1 9] A
FRAE A ZAHME, 1997~2005, 2007~2017), SFAAZAH
7H(NIER, 2008~2017), YE&A] ZAHNIW, 2014~2015), ¥
Z9)7)01F BZ ZAKNIBR, 2013~2015) 5°] it}

e B Aol WA ]e] FURE ZAFE A
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WA AP B2 A 2-4% ARG
Al 5 7]F2F 1980~1996\, 1997~2005, 2007~2017
Hoz FTE3IAT 1980~1996d-L AZAATAF AL o] A
o2 7N L7198 Z3E (Jeon, 1987), 27HAL7]| 9] &7
(Chae, 1988; Kim et al., 1989), ]34} =% (Yang and Lim,
1980; Chae and Yang, 1988; Yang and Chae, 1994a, 1994b;
Byeon ez al., 1996) 50| 3121, 1997~2005d-& A2} A==}
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34 ZAH(ME, 1997~2005)9}F |23 Bxot Ha5a EA
(Yoon, 2007), o154 =5 (Jang et al., 2001; Kim et al., 2006)
ol Stk 2007~201792 A3~42F AHAARH ZAHME,
2007~2017), st 73 H7HNIER, 2008~2017), W&
HA] ZAHNIW, 2014~2015), BZ$]7]015F E3E ZAF(NIBR,
2013~2015), oFA; =5 (Lee ef al., 2010; Ko et al., 2013;
Byeon and Oh, 2015) 5= £4J3lo] A5}t

1) X|I™ ME 2 EAA|7]

AUEEZ A A SR G 28] == A9 &
et A Y stH Y5 AR 227 ARE, 287E
o] Y& EHA Ul T ZFsHL, AH 7 A= IUCN
(2001)9] A1 A2 x2km)E 1Hdt] 2~5km 7HEAo=
757K s 1937 AHE APt B U 75 s

2018W Tt 20200l 3E9HE 108717 23] RAFSHH oH, o]
8HA E7-2 20209 3€Y 2~24 Y] AAJE ).

2) & ZHE L MAIX] EAL

AU Zo) (T2 4x4 mm)E AGHEO0, B A
A olft Fu ANSE B o)F H12 E-s}aa 5B
g 4%, TR, IE, TR

o s

fl

SV BAL ST 93, 241,
) 58 2L, T 55, S48 AY 394 Y
7 (Yardage pro Tour XL. BUSHNELL, Japan)¥} A& 0|4
sto] - el A2 S, SFHFL Kani (1944), 34
2L Cummins (1962)°] weh TEBEO M, TEL Google
Earth (Google Earth pro, US)E ©|-&3to] &Q15% ). o]3ls}
Z AL ks 2 =47] (HI-9828, Romania)2} T/ X2
A (T-250A, ASAHI, Japan)E Ag38lo] 52231 A7|AEE
(Conductivity), G (Salinity), pH, 2-&4F4%F (DO, Dissolved
Oxygen) 5& S4sH¢rh

FEAPSHFL HAEE WEol 7|EAYAE ZAZ B}
3}%4(IUCN 2001, 2017). 5742] B771& % B77)1%E AN
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7] A4k B (A=A AEe)e £ 2AF IS 3
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7W71E AL 3AY Et 109 59| HaAFer 3
AA7AIL71 9] AREA AF7E ZAFEHA] oot 1049
2 A5k 1 9 B7PIE C @A 27
= Al AAD), ECEFE EA)E &
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Fig. 1. Distribution of Pungitius kaibarae in Korea from 1980 to 2020. A - Others: Chae and Yang, 1988; Kim et al., 1989; Yang and Chae,
1994a, 1994b; Byeon et al., 1996, B - Others: Jang et al., 2001; Kim et al., 2006, C - Others: Lee et al., 2010; Ko et al., 2013; NIW, 2014~2015;

Byeon and Oh, 2015.

Chae (1988)°] &J3ff Alzj4, &
7, B 671 3Hd 770 A1, Kim e
A, FF G, A5 G, 257, A 57 s 5 A
Holgla, o7 Bi Fo= FAFA 87l A (Yang and
Lim, 1980; Chae and Yang, 1988; Yang and Chae, 1994b), 95
7 A& F57} 271 A4 (Yang and Chae, 1994a), %% doiA

dy, 25
tal.(1989)°] 93] 314 &

37 A% (Byeon e al., 1996)°] A th(Fig. 1A).
2) 1997~20054 £317|2

o] A|7]of| Z7HA2L7] @A g= 437t 22F A=A
AARALR A, 1 B, 14 3, o5l AR, B
A, ARA, £24, B, A, A, A3, AHAE, 3
A7 5 147) 84 3370 A (ME, 1997~2005), Yoon (2007)
o 93 2001~20069) S A, vjEZd, AXEA, A Bd, 1

A EH, o5l AR, BEH, AXA, 24, A, B
A, FRA, YA, S, G5 A7 327 1670 shd 1774
A, o7 =2o 2 g FH 17 AH (Kim er al., 2006),
eiah7 270 A1 (Jang er al., 2001)°| 4 414 o] EHQIE ]t} (Fig.
1B).



3) 2007~20174 &87|=2
o] Al71e) WA T7] FEAE 4t arfRT) 3~4% W
AARARAR S, HAE A7, A4, 24 B, 24

A, 95A, AwA, Hord, ANA, 824, ALs A2, Y=

Ty T, 0T

A EBAA, FF A, A, S, A, AR, 9=

LR}

A, A A, AEA, 2 doA, 24, 237, A, 987

=4 Oy O

267 sk 4170 A1 (ME, 2007~2017), BF917]% 7HA3L7]
P. sinensis 23X 2} 4o 2 v, A, 14 B4, 14
YA, 05 ATH BoA, AXNA, 22H A2A, EXA
A, 7S oA, A, 33, Zlord 1671 3F 1671 A1
(NIBR, 2013~2015), 3} A ElA AFAABE7I2 14 B4,
EXA, 4% Goid, A5 Flid, A oA, WA, P4,
Eﬂs‘z}ﬂ B3+ = 970 3H4 137] A& (NIER, 2008~2017), W

E5A ZAR 25, 7S FiA, F4F 371 sk 70 A,
oJfA =Rog 14 HiL 423 (Lee et al., 2010), ¥j5-d 5
7} A (Ko er al., 2013), 75 dHA 17§ A3 (Byeon and Oh,

2015) 5]tk (Fig. 1C).
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A7 A 7)) B ZARE 2018%€] 2020714] 1937] 214
< 23] AR 23}, 201832 317) XA 780704, 20204 30
7N A 62070H = B 3970 21 140070415 A3t o
T Sl sHolM £V PRI )2 FROIA EF H2

Z FEAAAR), WA 3), A (2), 248 BHG), 48 &
A, L3H 1), AFZH ), BA (1), oFebH (1), HAH ),
SEHW), FBE AT, A=A D), AR, FEAD), &
LA, AEH ), FBH (), ZF FHA(Q), FA (), ¥
(1), B3HA (1), A 3), RS (1), B3P A7 A3E 2L
2 2570 sH 3471 Aol ‘4‘% & A7 g2AelA= 574

Ao A A4S FAstAT(Fig. 1D
3. MAx| EF

A7 07)7h 2@ A ES] 4R 54-E Table 13} ek
*JZH F370] 80~116 mZ H|2F &2 5HH AF
HES 72 30m otz W2 3P ShF &

‘1], FI5Ho 7 GWAE Phragmites japonica

N
3 lo r

‘4’ ZHH']—E—-.T(pussy willow), 20}2] Persicaria thunbergii, 5
Typha orientalis 52 +27} Wo|] AAsl= ALHo|dtt
FEL 10~200m, SE 3~110m= H7} WHov], 54
QAR 03~1.5me v]id SASIAT) 4FL FAa 2
a7 A o143 27} U A0 Uehhs 4R (A 2
L Boa)olgo 1 9 AUELS G FAlzo] 2L o8
F Bed)olgon, e AWER Hd PSS 2y
o A GY)E 79y A A7AEE A=t Z24H2F 200

mr S FIF de R
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ps/cm, 0.10 psu OJArC.2 E=A Yelgdol I 9 APEL Z
Z} 54~166 us/cm, 0.02~0.08 psu ©]3}2 e, SEARALT
(DO)Z 89~17.3mg/LE E}2H, pHE 6.5~8.5% H|1LZ F
el 77k

&

das 2 MAYY

A Z7A 7] Edo] B AFEL B A ARE
|maf HH, 1980~19961-2 2871 E&AAHE 5 97] A HAA
T At FAEL 67.9%92™, 1997~20059-2 347 &
AR F 207004 &35t HAEL 41.2%, 2017~2017

E

= 4770 EFAH F 2770 AN A 4ol EAH o HAaEL
42.6% ATt
o] T & ¥

Sl A, 524, B, 373, Fok
& Aol AAR7F §A3] Fashs Ao UEhdth 3
73] 720059 oldoll= AT ERE

25431 Q12O (Fig. 1) 0% x|&2 02 7hasdle] B 2AMA
T A AT ARl Aao] EIE I o]27t A0S
200090 TUE ] 2010
o= Aoz gibe oz Hig vt §lo](Kim and An,
2010; NIER, 2008~2017), ZEA}AJo] 733t w20 ghato] 27}
A|3L7)8] AAR] o] 2 FFS & Aes FEY, 019 &
APHA| BAPE o A4S 5
HjA 0] §-Q] o] Hofl= FARE Ao AAlstgl o viAe {4
olF A3 st A FiAt AR R HAs= A
02 B3EAH(Ko et al., 2020). FZ7FAE 1980~1996d
of 47 Aol |A MAsaL AN (Fig. 1), 15 A24A]
7} BAS] 7taste] B ZAMJA L AREe A5 H, 1EA, ©
o
g

HF WA Micropterus salmoides7}

H29Y Tksookimia yongdokensis®.
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B4 R AAste Aoz YEgton, 4 4
Ao st whE i d sEeq, wjae gt Fos
BE. 74 sjopd, "ishd, SAH FolAe AL (E
2018~20204) 4T 7Ha ¥ S7h HEEA o= dojytar
T AT EAFAE FHASHA LojuiA AAA7F 2A 2L
7] w2l (Ko er al., 2020) T7HAAL7] AAR| = 2A 2
23t AR ALY,

ERFE A HoqA 7 AL7 )= vl A g2 A A A
&£Z o7 MAlo] FolEw it oyt 2002d 1} 20034 €]
T “FAPS cufur = QI it Z 9 BESARE Q1S A
A Z7} 24 2 8} 912 (Yoon and Kim, 2004; Kim et al.,
2006; Lee et al., 2010), IA FoF G, 4% 2AA, F4
A & 779 A A o] BIE YA (Kim et al., 1989;
Byeon et al., 1996; NIER 2008~2017), Jeon (1987)3} Chae
(1988), Yoon (2007), Ko (2016)+= ©] Aol A 7FA| 710k A{ 4]
she A 02 HiIste] o] 2| YojlA A7 IL7|= LAIFLZ
= AERAAY L3 YEUE 7FsAol e
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Y S AT AR} STl A 7 IL7] 9] A4
HIE = (NIER, 2008~2017), & ZAIM S@AH 2 &
@ 7Fs/dol &2 SN AHE 2ARE 23 WY B
A 2jo] BRIEA] ton, SgE AR (ST A= &7
FAH 25971 oI E IF9] 7HA L7119 A2jo] BRIE )
o wEbd EAA AT ddfolA Bad JTH A7) GA)
o2 FAHANTT 2BEHUAY Ee J7IAIL7]7} obd 7}
AZ717F A4S Aol A= Mgt difs ~EE
A YT AT ST A2 e AR FHE

ATt

SR 3

o

5. BEIY Bt Y HEWS

=]

A7k 3719 EENE H7H= TUCN (2001, 2017)2] 7]&o
ute} Fristgich B7H|E Av 109 5] FAaZge g Hrt
8=, 109 (2007~20179)7 E@AR 4770 F £ A
A 2770 A ARE A Alo] ERIElo] g 42.6%H L, A
Alo] FHEA gAY olsf=lA] ¢hal HEA] £ 4 de
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