KOREAN JOURNAL OF ICHTHYOLOGY, Vol. 32, No. 2, 49-54, June 2020 Received: April 28, 2020

. _ : _ R . . : Revised: May 29, 2020
ISSN: 1225-8598 (Print), 2288-3371 (Online). DOI: https://doi.org/10.35399/ISK.32.2.2 Accepted: June 15, 2020

add - Eg*

Aedsta Adnst st Agasta ARgsn 24 ARG d s

The Morphology and Morphometry of the Olfactory Organ of Southern King Spine Loach, lksookimia
hugowolfeldi (Cypriniformes, Cobitidae) by Hyun Tae Kim and Jong Young Park™ (Department of Biological
Science and Institute for Biodiversity Research, College of Natural Sciences, Jeonbuk National University, Jeonju 54896,
Republic of Korea)

ABSTRACT The morphometry and morphology of the olfactory organ of the southern king spine
loach Iksookimia hugowolfeldi were investigated by stereo microscopy and statistical analysis. Its
external morphology consists of two holes, the anterior and posterior nostrils. The anterior nostril
(0.35~0.53 mm in diameter) forms tubular process protruding vertically from each side of the snout. The
posterior nostril (0.32~0.68 mm in major diameter) is a eye-like hole parallel to the skin. Internally, the
rosette structure is set with 14 to 21 lamellae and medium raphe on the inner floor. In morphometry, its
lamellar number (male vs. female; 18 +1.8 vs. 17 +£1.6, P<0.05) and lamellar number to standard length
ratio (24.2+1.3% vs. 21.7+2.5%, P<0.05) was larger in male than female. The lamellar number and
standard length have high correlation in male (P <0.001) but not in female (P=0.170). It seems that such
characteristics of the olfactory organ of I. hugowolfeldi are related to its bottom-dwelling life which digs
and takes a rest under sand and sexual dimorphism by a distinct degree in olfactory dependence for
reproduction of each sex.
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8hd £} (chemical odors)ol 23t MSHES Q1X|5t= A = (swimming pattern), 12 1L A A3 9] E2]d £ Z 0]
W ZA] 713 (chemical-signal receptor) &2 A HoO|&Z] (prey A= Aoz glx3 Qth(Yamamoto, 1982; Kim et al.,
detection), 43 0] 35 (feeding behavior), 233t A4 Q1% 2016, 2019a; Kim and Park, 2018).

(cognition of a suitable habitat), 4] (reproduction), 55214 $E7] the southern king spine loach Tksookimia hugowolf-

(species recognition), 342} 3] 3] (predator avoidance) 12| 1 eldix= %) ©]% (Cypriniformes) "]F2] 2} (Cobitidae)ol] 43+
o]} 2] (migration and homing)2} 2 Tt A2 Y = AHFo2A AT F2%, 23 HdebdE Al
Egg ATk (Hara, 1986). ¥t o2 FEolfe oS Fte 2 FUEE adhH AHor Bt EJF
F A &1 % 27 (aquatic habitat milieu)ol] 23+ Az A Z zo 920 Lalw uigto] xpzrolu mals} ZEl MAlA 3

AS Azt A& 5~64 2 43 A QAtH(Kim and Park,
fcihiiﬁiiﬁfii%&u‘fiiliﬂs? 82-63-270-3344, 2002). Lo} WEEHel Wt A= T 72 (Park and
Fax: 82-63-270-3362, E-mail: park7877@jbnu.ac kr Kim, 2001), & (Kim et al., 2003), FHAY 2 27| &AL (Ko
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and Bang, 2016), A4 & 2 AejZ At (Park et al., 2016;
Park et al., 2018), HA| v]EZ=gol FAA A7|HE A+
(Kim et al., 2020) F°] 2iF o] gr}. nje] i} o 7oA F
o MAA W A AT DA doEs oF FHE
T Y ¢tele, dedY do], AM, £9 27| F
AH, 53] A& FHE (e §HE vs. LEFH)
F& otk 143 E4S e glo]
FAZ 42 A Jrh(Kim et al., 2005). THH, 0]
o] A 9 U 22 A 7|8 +x238 £F
b Akt ety EAEE wrsh] o
8% A2 E5E AFSHA T (Park, 1996)
TE AL AU o2 718 FEH 2 =
2|8 T oOFA7ZHA] 2 I e &4 ZPH vp glo
o E3], $Zb7|Te) WA= ARt = dA &
Zupetoat AAlste g LRolF 68F F T TLEAN I
Tl B ALHA A7 2L Biles =718 BET
A 1fFHES FHstr T 2ALE 9% Yuidle ARE Al
Stz ot Ao E 2T H7hE AL YITh(NIBR, 2013). wehA]
A= AN 27l BE FHE HASIL &
x}o], 7§ 27] W3t whZ Sk (olfactory lamellae)2] &
7b AR5 EI5H7] Y3l FEfAISEH 4] (morphometrical
analysis)& 433t}
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1. A=

20194 992 E 109717 Ahdr: 1T ZAFE o)A
(34°26'22"N, 127°09'42"E; Fig. 1B)°llA] £ (F5& 4 x4 mm)
£ o] &3t FHEAM (AF 61.8~93.8mm) 4 2+ 15704
W% 307ke)e] 44 ARSS AWt Fig. 1A). 4
o] B2 Kim and Park (2002)°] w2}t 1€ et AR E 7|
AEL A4 ZFA] 0.1% m-aminobenzoic acid ethylester
methanesulfonate <=8 (MS222, Sigma, USA)= o] &3}¢] o}
HAAZ F 10% 574 28 §Ho| nAs ¢ £ A+F
o AYE AEHEu Y “AHF5= BEet Aol Bk A
Z” (Institutional Animal Care and Use Committee)®l| wgt 4=

FE A

2,

I F471HY g5 FHE A fE AA
Fu|7 (Carl Zeiss, Germany) dtollA ©lXE 7}e 2k (TG-3,
Olympus, Japan)2 #Fs¢ith 3 WEFHE B&sr] 9
3l #EZ (Surgical blade stainless No. 10, 11, Japan)& ©|-&3}
of AN F5ol WRE Whtgen LBHE I =
A2 9o T4 71712 AR Zstlnh A%, 3o A

1
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Fig. 1. The photograph (A) and habitat (B) of Iksookimia hugowolfeldi. The bar indicates 5 cm.



Fig. 2. The head’s schematic diagram (below) of Iksookimia hugowolfeldi, and the external (A) and internal (B) views of its olfactory organ, and
a diagram of the rosette structure. The blue arrows indicate water flowing toward the olfactory organ. AN, anterior nostril; PN, posterior nostril; R,

medium raphe; L, olfactory lamellae.

5=, Ao S vgo gk dA I A9 Bt Apo] g

I AR Fie] AHRBAE gobir] 98 SPSS FAZE
1% (SPSS version 18.0, IBM, USA)S o|-&3tich A&, &
ol A, A T3 v]Lo] P+ Hus SYHEE -3
A (independent two sample t-test)y= 831G o g Z+z}
o] At o] AHTA = Pearson®]| AFTHEA] (Pearson’s
correlation coefficient)2 ©]-&3}th.

2 &

SEx 7

B

e AHF EHEANY 47 HE FRe
o L 3t oz ZX5H, AH|F (anterior nostril)T} TH|
& (posterior nostril) 2 2 F %= 7 Fe|E Uetdlth(Fig.
2A). A¥]F (A4 0.35~0.53 mm, Z°] 0.6~0.7mm)> FH
& (tubular shape)?] Y4HFLEZA F50| FE SHA
o7 E&Eo] Qltt =2 (eye-like shape).l o F
% 032~0.68 mm)2 YHZHE FEHA G EFTOE
A de3 o YT o] AX ST FHY 7L A
A FLAB PRAAE taol T8 E 04, BE 18
M 57t ZA (medium raphe) 22 TAEE ZAE L2
(rosette structure)7} I H T (Fig. 2B).
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FHENY SR GRS YU A =15,75.1+
7.2mm vs. 78.0+8.1 mm) X}o]& Eo|x] QthH(EHREE
t-AA, t=—1.051, df =28, P=0.302; Fig. 3A). 3%2] 7]
F(18£18 vs. 17£1.6)= A0 dAETY o W HA3
< Uetgen FAHCE Foulgt ol EAtH(EEE
£ 774, t=2.132, df=28, P<0.05; Fig. 3B). A oju] &
O] H&(24.2+1.3% vs. 21.71£2.5%)2 $70] 4ART
o Ekow FAACE {ouE AolE UEUTH(EHE
B A4, t=3.398, df=28, P<0.05; Fig. 3C). A% g
o T3t Pearsone] AHEA oA 47 (Pearson’s correlation
coefficient, n=15, r=0.816, P<0.001; Fig. 4A)2 &2 A3

”‘-1,—_1'-‘,—_1'7:]]—- et oy ¢ (n=15, r=0.374, P=0.170; Fig.
4B) F9u|g ABAAE BolA gt F AA AMAS

9| %J&—I%/—‘:l qrE 2 A¥ ALTAE
r=0.465, P<0.05; Fig. 4B).
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Fig. 3. Sexual differences (mean = SD) of Iksookimia hugowolfeldi in
standard length (A, mm), olfactory lamellar number (B, mm), olfac-
tory lamellar number to standard length ratio (C, %). LN, olfactory
lamellar number; SL, standard length.
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Fig. 4. Dispersion diagram showing a relationship between standard

length (x-axis) and olfactory lamellar number (y-axis) of male (A) and
female (B) and total specimens (C) of Iksookimia hugowolfeldi.

S Avle D v FEdy) P8 vk, 1) v Rt 3
Ao Bl 1D /e S 7hente S Glin, IV) 287 3
7ttt 59 F 4719 ypes R FEEE FHIEY FHE
< BT (Kim et al., 2019b). EZ Kim (2018)2 K&
2olA D) dHo 2 Fohe Auleat 1) oFF o= Fote A
8, 283 1 F50] Fto] AAF AulgE mASIS
o Y43t & Abole] o] HERel HARE FHlEs dTdE
BE FolA At vE A A9 S0l EEEAe v
< 0l Sl §1AI8k= (1 type) FEF IV type)ofl 3l
= AHEH Q3 & Aole] FFo] T3kl fAE A
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F3 7h=tkt 51l type)d] FH|Fof| ajFsH= A4S
efditt. 53], dEH 9 AuFL W5 3 (Gobiidae),
3} (Siluridae), 2|7} (Moronidae)2] o]FE1} v|3t
AV type)d +2E YERY =Y (Kim, 2018) ©]& %t
T2 Z5Aol ofstal AAAFQ dRES FIZolFolA HA
HE EAoZ &HA 9lo] (Kasumyan, 2004) FHi-5712] A
B2 $A7 Aot (Kim and Park, 2002). 13y G2
F5019 HSHA FALFoR FEEHE AvFY T
gL F50| ol 2 Fdl= WELF O Periophthalmus
modestus, F%0] &0 2 3FSl= Silurus microdorsalis®}t 2
5] Lateolabrax maculatus®] An¥]3 Wy} xjol& B
Gt AZOIR WoIFY EHEE WFS AARNA AA
739 9 B 28] A0 Pl 9944
9 & 4% #¥ =4 (Cox, 2008; Kim et al., 2019a), ©]&
3 AW E B o iUl A3 étﬂ =2 THE2
T2 MY B k= Ado] oA 24lsts Y F
gt = E2A7)E 40 FHsE 722 B9 (Park ef al.,
2018) T2 I ¥ S40] PR B Goisiel
WHY SAAE L 4 7] o] 2T A SAT A
3 B0 HE I oI5 R4 ST
B ATl B T8 st A HoIRE B
5171 98l A, S A, AHE] FRY A vl
SPSS BAZEIYY EHEE t-testE o|-&5to] 45}
o, AT 4R Azt AR S 7H—’F9}9] iR
AE &lst7] Al Pearsond] FHEA S +RsHAT. &
33N 14~21709 T3S ERetder, 0131?1' A=
Sinocyclocheilus jii® 12~147W, S. furcodorsalis®] 11~137}
(Waryani et al., 2013b), Epalzeorhynchos bicolor®] 45~48
7l (Mokhtar and Elhafeez, 2014), Triplophysa dalaica®] 20
7l (Waryani et al., 2013a), Rhodeus uyekii®] 14~157} (Kim et
al.,2019b)9] thE Yol & o759 TH 0 tha Xo|E Y
bl 09 A (75.1£7.2 mm vs. 78.0£8.1 mm,
P=0302)°14 AR} AR FYn|gt 2po]& Ho|A| gFske
U ko] 74=(18£1.8 vs. 17£1.6, P<0.05)2 Aoy &
9] MeH]E(24.2+11.3% vs. 21.7+£2.5%, P<0.05)& 79|
QAR o S 7S et B3 AT FRE RN
% R ARIAZ AP <0001, YA E. ofF
oA B2 o THE 37| WA= AE4HE FVHIII=
a9log dHA o} (Zeiske et al., 1976) TZ7|HS XA}
3 B2 AFAEL £ 37 e E S7H2H| (olfactory
receptor cell)®] $7H93} T o] Z AT ZA T Z (olfactory
epithelium)o| A &) & HE&} = TR J47t F7tstH
g T30 Iy LR, FHA 9 EXZ 9 E (distributional
arrangement)®] Wk 34 b2 = o o] mjEo UA

U
7]
=
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b
el

o] F7bol e ARHAYN A7 2 4 ok Bt} (Hara,
1986; Hara and Zielinski, 1989). whgtA] & oA = FurE
e T (14~217f e 9 £ U 49
ok 2Eu O]aﬂ E4E T A"H Aol wE F=
z —4—'—’“ S Wrgste] ASH A} thE FEG HuEHE &
4t} (Yamamoto, 1982). EH&
YAEY FEB A= B
= UeERth tiR29 FEol® 4718 Aol 37 A
o]y YehA| gtk I#A 1ot (Kasumyan, 2004),
Lophiidae@}(Caruso, 1975)2} Stemoptychidae@}t(Baird et al.,
19900l &3dh= Y ojFolA ZelE vh= otk 53], Baird
et al. (1990)2 Argyropelecus hemigymnus®; Valenciennellus
tripunctulatus®] 33 M4 (A vs. 3 1~14 vs 19~23,
11~12 vs. 17~20), ZAE HZH (0.6~0.7 vs. 1.0~1.7,0.2~04
vs. 0.5~0.7 mm?), 3 (olfactory tract)®] Zo](<0.1 mm vs.
02~0.3mm, <0.I mm vs. 0.1~02mm)7} 4R R} 70| ¢
Z &E Uslls 4A013S gstglen ol2dt Aate] &
sho] AA7|7ko]| o] WA} B}5hA AT ARg-S 917t Aol
2t Akt wEba FE Y] AR o g2 Susg
=2 E"“}% FA9 EAL FAS AT 52 $4E=S o
o2 FEHE I5H AeAES AT 478 Aol
.O_E HAEth(Baird et al., 1990; Kasumyan, 2004).
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