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Sexual Dimorphism of Damselfish, Chromis notata in Spawning Season

In-Seok PARKT - Tae Ho LEE

(Korea Maritime and Ocean University)

Abstract

This study is focused on the morphometrical characteristics of sexual dimorphism for damselfish,
Chromis notata in spawning season. At 5 parts (1x10, 1x5, 1x6, 2x6 and 2x7) from a total 39 parts of
direct distance in truss dimension, male are significantly larger than those of female (P<0.05). The
difference in the 1x10 characterized that the caudal fin of male is located below rather than that of
female, and the distances of 1x5, 1x6 showed larger distances in male from origin of dorsal fin to anal
fin. Other dimensions in 2x6 and 2x7 showed that these characteristics were differed from the insertion of
the dorsal fin to the anal fin and the ventral fin in both sex, respectively. Some differences of
morphological features primarily involved in body part of truss dimension. Results of trigonometrical
function between pectoral fin and dorsal spine were similar to the differences in truss dimension, thus,
different values (sin @, cos 6 and tan 6) of males were significantly larger than that of females (P<
0.05). These results suggest that the morphometric characteristics found in this study were easy method to
distinguish damselfish from females and males by external shape and it may be used to classify and
identify with other Chromis fishes.
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J A o] (sexual dimorphism)< “del ujg} 2
Fdol vEA yehd= dR °
o] Abe7] olglel= 91
W77 st Byeon 1996; Park et al., 2001;
Back and Song 2006; Kitano et al., 2007; Kim et
al, 2008). 1eu =9 54 F9E 3 AL
ZAHKgonad inspection) $lo] &-4°] FHHo| b5
& 9% gk o 9RHoR e o
G3be) AAA B3, A7) Ao o ehty
(Park et al., 2001; Song et al, 2005; Baek and
Song 2006; Kitano et al., 2007; Kim et al., 2008).
A Aol m=w, HHoFe F4 Lﬁoﬂw
7 AP o AANAsHeR PE /)9

5o] 34 gz JHo] AFglon, oF %
3 Tl dist w5 2 A did g7 F
%3+ = olvkal 819l th(Katano, 1992). 3HAIRE, o]
5 54% 5% AdEy #ds o 54
st Fest g ofF HidE wb glod

(Katano, 1992), o}-&2 Yeldt FHo)d F Absk

Zlellut UEE Aol A QojxA] = E
Aol glef, ‘HF%Q.LH AR Z % AH-EtH(Byeon,
1996)

Aol g8 & Flah= gk WO R AMEEHE Al
=3 2 (morphometric analysis)< 172 AEF S H
., BXsk= #Holtk(Park et al., 2001; Song et
al. 2005; Kim et al, 2008). H]= o529 Ago]
2 Qe A TS Hs AgE, 349
FEFS ol o] F A o] W Fx V] wiE
of, & WelA 49 s B o7 AE
= skl s A5 A9 o8 Aot
(Park et al., 2004, 2007; Kim et al, 2012). ol&
0], AISFA ZAtel 98t 7]ok(starvation) 7H )
o] gz Heofo] 7l (Park et al, 2007),

ob&el £ FF(hybrid) B F 5 A

gk gl o AFEE AL QEKKim et al.,
2012). A&3 él ZA } W % classical dimension
3} truss dimension 2 head part dimension W=
& o7 Fo FAE wel U] A =AZ
17 Sh(landmark)sto 574 915 FHotsh= W
]t}h. Truss dimension< ‘d(network) HEJZE o]
5 4 & A(longitudinal) 2 43 & (horizontal) .2

>~I

= T

Foke ARE At WHOoEA FHAR]
HEHE o] €3t classical dimensions H.¢ol=
H}HH o] Th(Straiiss and Bookstein 1982; Turan 1999).

Ae)Ee Ao Gohi olFowA, 9
ebel wellsl AFE Aok 9 AR F ol
AAshe BEAR okl olFo|tHLee and
Lee, 1987; Kim and Kim, 1996, 1997). & $-2
vetell= 2ess, =232 S (C analis), AFA
H(C. fumea) WP w=BAEE(C. albicauda)
& 4F0] AAEkaL glom, o] FolME AFLE
B AAshs AEfisol 7HE 7 skthKim
and Kim, 1996, 1997). &A7}# A+¥ zEE
#Hd A= AAF, SP;L*J A EmE o7
FEsHA] AT 9 AT safol AMAsh= 2
oo S ﬁf*éoﬂ gk Ao X
vl 2 Tth(Lee and Lee, 1987; Kim and Kim, 1996,
1997; Shin et al., 2014). A2l 54 2~30 m2
ArEeh wpeizE B AYelA g Ao A

Egaws Fu clod 43 o

& 4 = LHU] Oﬂ !
b SN wblo] Qlal HolaHA|, wHE &%
of Ql= 3 W FFolAE FEsh & el
Al FoW gl Atstr]= 5~8€E o], Akt
Jel= FHo] dHoR FtojT g fle Abst
= e E ke F, Ao FAEE H3A] 7t
A A71= Bolgk At FEHE 7P tHLee and

Lee, 1987; Shin et al, 2014). o}&2] A2l&HS 2}
g5y FolMe BolsiAl Addd # AHSsh=
FTOoFE 8C AR FYoMx Aol 7ls3strk
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(Lee and Lee, 1987; Kim and Kim, 1996, 1997).
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32 = fo
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AA FATE 5 ASEAS AT o] F A
A ArE S AEE EE oSS 118nf

132vfe| 22X Aol 742}

clove oil
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AHE-SHA T

2 ASYY =3

classical dimension, truss dimension
part dimensions %]-§-3}] direct distance
AABAT [Fig. 113 o] <9
BES jandmarkd} d}o] £AZ EAISH RO

=
24, 7 5% F5 <Table 1> JeERJQITh

. O[Ef=

7k 74§95 digital vernier caliper (Mitutoyo,
Japan)E B3 ol A1) SR o R el
mm S7HA S8l F 397k ASEA
gl dA gotskqlet. Classical dimension,
truss dimension:> WA E A “(standard length,
SLyE AHE3F3IT}. Head part dimension< 73Tl ]
2 F%H(head length, HL)S AF&-3}3At}

[Fig. 1] Morphometric measurements among each
landmarks of (a) classical dimension, (b)
truss dimension and (c) head part
dimension for male damselfish, Chromis
notata. Bars are 4 cm. Red lines: male
has greater distances more than that of
female; Black and White lines: Male and
female were not found significantly
correlated distances (P < 0.05).
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<Table 1> Dimensions of body shape for female and male damselfish, Chromis notata”

Classical dimension

Standard length (SL) 1x4
Most anterior extension of the head - origin of spine dorsal fin base 1x2
Most anterior extension of the head - origin of above caudal fin base 1x3
Most anterior extension of the head - origin of anal fin base 1x5
Most anterior extension of the head - origin of ventral fin base 1x6
Most anterior extension of the head - origin of pectoral fin base 1x7
Most anterior extension of the head - posterior aspect of operculum 1x8

Truss dimension

Origin of dorsal fin base - insertion of dorsal fin base 1x2
Origin of dorsal fin base - origin of bottom caudal fin base 1x4
Origin of dorsal fin base - insertion of anal fin base 1x5
Origin of dorsal fin base - origin of anal fin base 1x6
Origin of dorsal fin base - origin of ventral fin base 1x7
Origin of dorsal fin base - origin of pectoral fin base 1x10
Origin of dorsal fin base - posterior aspect of operculum 1x11
Insertion of dorsal fin base - origin of above caudal fin base 2x3
Insertion of dorsal fin base - origin of bottom caudal fin base 2x4
Insertion of dorsal fin base - insertion of anal fin base 2x5§
Insertion of dorsal fin base - origin of anal fin base 2%6
Insertion of dorsal fin base - origin of ventral fin base 2x7
Insertion of dorsal fin base - origin of pectoral fin base 2x10
Origin of above caudal fin base - origin of bottom caudal fin base 3x4
Origin of above caudal fin base - insertion of anal fin base 3x5
Origin of above caudal fin base - origin of anal fin base 3%6
Origin of bottom caudal fin base - insertion of anal fin base 4x5
Insertion of ventral fin base - origin of ventral fin base 7x8
Origin of ventral fin base - insertion of pectoral fin base 7x9
Origin of ventral fin base - origin of pectoral fin base 7x10
Origin of pectoral fin base - insertion of pectoral fin base 9x10
Origin of pectoral fin base - posterior aspect of operculum 10x11

Head part dimension

Head length (HL) 1x4
Most anterior extension of the head - above of nostril 1x2
Most anterior extension of the head - above of eye 1x3
Most anterior extension of the head - snout 1x5
Above of nostril - above of eye 2x3
Above of nostril - posterior aspect of operculum 2x4
Above of nostril - snout 2x§
Above of eye - posterior aspect of operculum 3x4
Above of eye - snout 3x5
Posterior aspect of operculum - snout 4x5

Eye diameter

Interorbital width

* Refer to the landmarks in [Fig. 1] for dimension numbers.
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3. 2| Felof azte £F
HEl F4E dideR [Fig 2]o1AM9 ol

truss dimension®| 4] x}o]7} Vb S A= m] oF
(1), AAsA e S0y 223 oA AR @
= ddst A4S wheo] olF9 AEHE(sin
0, cos0% tan0)s Skt Azl e
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& T3 ol A,
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§ o= DFFUEE
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el @ ’
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Classical dimension®} truss dimension> |7l
gt A0z ZAEF O,  head  part
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°] dimension=°l tidte] {24 SE
student's t-test® AA|EFon, EARGZS {9
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At

224

)
Hse

m. Z2

B Ao ALg® 2}el5E, Chromis notata
4o S HRA, W B FE 0 o
Hu] ZhEA=gn] Ffgo gk Sl wt
o] SISl th(Figs. 1 and 2]). Classical dimension
Agatel A% o - el 24 G2 o
Aol A vlE&e] vla A= <Table 2>0
A=) o} 2t} Classical dimension®] 671 =74
5 RRolN %57 FAF oIk A
A THP>0.05).

:ﬂ’
>

ol e o o

2~
T
ol

2

- O|El=

[Fig. 2] Trigonometrical function and external
shape of (a) male and (b) female for
damselfish, Chromis notata. Bars are 4
cm.

<Table 2> Classical dimension results of female
and male damselfish, Chromis notata*

hﬂfggﬁg:;ﬂ: Female (%) Male (%) t-test
1x2/SL 40.4+2.68  40.5+3.07 NS
1x3/SL 94.7£321  94.9+£3.23 NS
1x5/SL 71.842.95  72.6£3.76 NS
1x6/SL 42.743.53  44.0+2.94 NS
1x7/SL 31.9+2.85  32.743.37 NS
1x8/SL 28.542.43  29.1+2.03 NS

* The values are means + SD (n=100). Data of each
experimental group were analyzed using t-test after
transforming data to the arcsine of the square root.
NS: no significant. Refer to the landmarks in
<Table 1> and [Fig. 1a] for dimension numbers.
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<Table 3> russ dimension results of female and
male damselfish, Chromis notata*

Chromis notata®| M=o

= 3 she 3% 5,

dimension 22719 =74
ok FEA)x1007FE A =gin

16779 71
- 71A AR, (A =] 714 24,

Morphometric Female Male (%) ttest
measurements (%) ° Ix6(FwA = n] 714 A2, 2(F A =2 v 7]
IXYSL  58.13.86 5794376 NS A Eax6 B 2aiA = E] 714 Al el A
2= I 0 o] = :
IX4/SL 74.1%3.63 7424305 NS ol el wlsh 2 frelek Aels B3ld
=x1o] At H B w3k
1%5/SL 623£290  67.78226  ** (P<0.05). 7;;4 ;31 ‘1??1} [ErAs hiad Ear;
dimension 23}, 11719 FA 3y FF - 530
1%6/SL 5374186 57.6:238  ** Lo Tee e
Frojst Apolzb vrehbAl ¢k SkTh(P>0.05, <Table
1x7/SL 42.2+3.14 44.4+3.77 NS 45)

L + ke ' _ _ -
1x10/SL 24.7+2.43 29.0+1.71 ma) BB Aze: =4 Ao A=
DAVSL 2534351 2562299 NS ging kel badld 7 0.60:0.04, F7 0.53+
2x3/SL 11.1£1.71 12.2+£2.79 NS
xd/SL. 18741.82 19.242.40 NS <Table 4> Head part dlmen§|on resultg of fenlale

and male damselfish, Chromis notata
2x5/SL 17.0£3.68 18.4+2.15 NS
2%6/SL 3054162 342+1.83  ** Morphometric o o 04)  Male (%) t-test
measurements
2x7/SL 55.242.09 59.6+1.79 ok
1x2/HL 31.3+1.84 32.2+1.79 NS
2x10/SL 56.9+3.49 56.5+3.93 NS
1x3/HL 58.5+£2.09 57.2+£1.90 NS
3x4/SL 14.0+£2.26 15.1+£2.81 NS
3XSISL 2164206 2134186 NS IXSHL -~ 243+246 2372290 NS
3x6/SL 39.5+2.84 38.742.66 NS 2x3/HL 37.3+2.85 37.7+£3.56 NS
4x5/SL 15.2+1.98 15.0£2.04 NS 2x4/HL 87.9+3.02 86.6+3.77 NS
812, 212,
78ISL 8.8+2.35 824214 NS 2x5/HL 41.5+£2.43 40.5+2.33 NS
7%9/SL 9.4+2.24 9.8+2.05 NS
3x4/HL 62.7+2.98 62.3+£2.64 NS
7x10/SL 17.6+£2.73 18.842.21 NS
3x5/HL 62.0+£3.26 61.4+3.57 NS
9x10/SL 10.3+1.81 9.941.32 NS
10x11/SL 5.4+1.17 4.9+0.99 NS xS/HL 83.643.79 824+3.09 NS
* The values are means = SD (#=100). Data of ] Eye 23.940.79 23.540.81 NS
each experimental group were analyzed using diameter/HL
t-test on data after being transformed to the Interorbital
+ +
arcsine of the square root. NS: no significant; **: width/HL 314+0.98 31.8£0.65 NS

indicate statistical significance between
morphometric distances (P < 0.05). Refer to the
landmarks in <Table 1> and [Fig. 1b] for
dimension numbers.

<Table 3> truss dimension 2t 574 &0l
sk A Al w)Sol oigh vlw A3olth Truss

* The values are means = SD (n = 100). Data of
each experimental group were analyzed using t-test
on data after being transformed to the arcsine of
the square root. NS: no significant. Refer to the
landmarks in <Table 1> and [Fig. 1c] for dimension
numbers.
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<Table 5> Results of trigonometrical function for
female and male damselfish, Chromis

notata
xz;s:::;;:i: Female (%) Male (%) t-test
sin ¢ 0.60+£0.04 0.53+£0.01 *k
cos 0 0.83+0.01 0.79+0.02 *E
tan 6 0.74+0.02 0.67+0.02 **

* The values are means £ SD (#=100). Data of each
experimental group were analyzed using t-test after
transforming data to the arcsine of the square root.
NS: no significant;

** indicate statistical significance between morphometric
distances (P < 0.05). Refer to the [Fig. 2] sin@:

b/a, cos@: c¢/a and tan 8 : blc.
0.01, cos@ FQl clax FF 0.83+0.01, LA
0.79+0.02 18|31 tanf HA bl FA

4 5% BE R0 g mek fesl 2

YEFSTHP<0.05).

V. 1

2k

AoldS AeolAd

o} 5] oftel A
gh47k Aol e} 9% GAo] theA ekt
vk, o= ofFF ARV, A7 9 Ak
FE UEdt ojYdh Aol gS thFet JH
2 s o], AbsbaE, A, 1A,
2 Ay FOo=E YERdTtH(Byeon, 1996; Back and
Song, 2006). 3tARF tiAlZ UHHAQl olFEE
GA hFE FEsI7E 2RstolAd A A
ARE Sl 9 Ths sk, olAlE FolA

o rE FE AS
=4 e wol o]&sta 3l
(Park et al., 2001; Song et al., 2005; Kitano et al.,
2007; Kim et al., 2008).

PN T

A 52
oot K

o

AZGAe ol AYe vaow v
H,

oo e

FA5l= WO 2 A (Park et al, 2004), A5
W 2= Eubel truss dimensiong AFESE B

_—

Park et al.(2001)3} Song et al.(2005)> & - 3t
‘dAoled oA ofF=e 7], Cocktail wrasseS}t Do,
Rhinogobius bruneus®] A1 A =2]1] spine Z 0]
7} 0] el wlEl A Yelgthal ®ast
Fow o]zdt F A A0S HES &
4 Qo] Serer® {47 gl sbsdt Fdol

wEgle #2854 9ol ARl o

al

< A gEel dad 5AAA O A= obH
BEeHA R A= AT, A wE
F-HFE e wWH3le] FHAE Al Tto and
Yanagisawa(2000)2] A z}o] w2 IHL2 A o]
T RS A s deA Qo

AT A, A o - Y] AFelE e
AFst Fetozg HAA Fal

T A RE, truss dimension®] 1x109] &5 =
A=gju] 714 k(1) oA ZEA=en] 71A
A(10)7HA1 e AlelA  FRE ThEA =g u] 7}
3 H} ool fiXEkglon oleldt 1x10 &
B2 78 vlgo] oA ®Bu A vEwE
(P<0.05). =, sA=jn] 7|14 F e} 7FEA v
71A 2 AR 3R] Aglel A F=7le] kel
Hlsl A dEpES, 7FEA = Aol A
FHo] A B 25 g oo fAsta S
= AR fARSHAL, Eldke]l A, Litopenaeus
e, 2 7Ha,
aculeatus= M7, & 283 AR a8 JFEA
Y, Zacco koreanusi= SA = m| &t HIA| =]
Afole] Azl A Fol7t LERE wh old @ 3%
T AgEd v R Aol Fgo] Ao R F
THAA YRR ¢ FAE B3 Holo
(Kitano et al., 2007; Kim et al., 2008; Accioly et
al,, 2013).

O

20 off flo o

f o2

vannamei= Gasterosteus

Kim and Kim(1996)2] <15 A3}, Aels, =%
A2 5(C. analis) 2 AFAEE(C. fumea) Tt F
7+ 2ol A, Alil(body height)e} v F=
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(caudal peduncle depth)oll X 23 x}o]7} vh7 =
Ao, ofF AL ymA FEQ T (head
length), = 27 (eye diameter), 55 = Z](snout
length)oll A= frelst Apo|7} A=A Qkgkrt.
Shin et al.(2014) AF=9} Falo] M2sh= 7
2o ol #s AFtelA, /e AFEA
=4 FEQ A=Y E g, A=Y E
T, A=Y, SA AT s S E S
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AR, AS5FA FHolAE Kim oand
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