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Growth-Related Changes in Color and Sex in Halichoeres poecilopterus

Yukio Fukui', Kenji Gushima’, Shunpei Kakuda’ and Hiroaki Hashimoto’

! Hiroshimaminami High School, Deshio, Minami-ku, Hiroshima 734, Japan
? Faculty of Applied Biological Science, Hiroshima University,
Higashihiroshima 724, Japan

Coloration and sex change were studied in a temperate wrasse Halichoeres poecilopterus in the central
part of the Seto Inland Sea, Japan. 1,270 examples, 45-179 mm SL, were collected from May to December
both in 1983 and 1984. The species is a diandric, protogynous hermaphrodite, and has three color
patterns: pale color type (A), brilliant color type (B) and intermediate color type (AB). A-fish were less
than 142 mm SL and consisted of primary males (42.6%), females (55.4%), secondary males (0.3%) and
fish with transitional gonads (1.7%). A-females changed their color to B, through AB, in the size range
101-131 mm SL. A-primary males changed their color to B, through AB, in the size range 103-134 mm
SL. B-fish consisted of primary males (38.6%), secondary males (54.6%) and fish with transitional gonads
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(6.8%6). The majority of females changed their sex to male in the size range 98131 mm SL.

¥ a2 9 ¥ ~ Halichoeres poecilopterus (Temminck et
Schlegel) (3, 2 X+H~SHHICEL, AHONFEFTO
G- IERSICERT 2B TH - T, BPNEICHE
ZLAMHLTVWE, ABICIR “THNT™ & “TAXF”
Hid-T, MENTERENSERD, Hkiid sk
CHishTwT, W hoikEE s ticBd 2 H5ns
L &N T3 (Kinoshita, 1934; KF, 1935a; Kinoshita,
1935b; KK, 1936; Okada 1962, 1964a,b; i, 1979)
LhL, ShoDMROELIIEMNTHY, mREicfE
S EEELEMIBEOEHILT LS ricshTw
BLIETAT, ThoOBAMBEKEZ RV, EES
2, BMPNEICERT 2% 2y & Y ARBOREICES
BEOE LMo FMEERNICHS AT LD
T, TOMHREHRET 2.
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Br (EE, E&, FihE BFR)OBTIS4E, §
1,270 BA A L 2. 2 olfiiilid, Ao okigtok

BYHITE S 1-4 J 2R\ 7- 1983, 1984 lHFED 5-12 AT
Bt BAE, B, #ILA WH 1ecm), &4
HO05cm) 8LV 2+ 2 —"DfiHick 3 b8EHV
THHAL 7.

RESFRORE EAMKD 90% < 2L ¥
BoERSIZ, KED 10m LIET, ST L BT
TEIETH -, CoTREMICRF VST SEA K
CEERLTH S 2EMBEREATOHRY, Eficidco
BGREBRL, 7+ 744 Uba pertusa, I /v Codium
Sfragile EEEEL L > TXIALBIPE TIIMAEICHS
DISHIENED Shic, BKBERICKE L, ZokED
~NSHAEER, Fave v OEKESBROTEL, T
~'5 Halichoeres tenuispinnis &M ICHEE L 1cHs, {tho
~NSFEedHEI L - 1

EXEFEOEE EAE L-HEAOKEGEEKRERE) G
B/ 45mm, A 179mm Th Y, KEHOMEEDKE
i& 50-130mm T& - 72 (Fig. 2).
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Fig. 1. Map of the study area.

fo. TOX S IHBINRAFET B - 1 AEFEBR T E IS L
TehioT57 4 AL T 6 um OHMIUIA & L7
B, ~wbrFv) vz A v vREL, ThEBEKETE
BT 5 LIk THEERRIRIL 72, 728, HRkUIA %
FRlg 21087 > TR, HEROKBIGRICEVWEE S,
ELHIRE LA OMEEE AW 1205, ERIROIALIC
o THEFEDOHBNICZPER X/ 2 LidEh o 12,

HRLEER

BE FavtvofFE3IMcNFEII LT
(Fig. 3). Fig. 3A 3—f%Iic “THN3" EM&hTWVW3
RTH-T, BERILANICHBERHELTEBY, &
flch R Ra GRS TH » 72, LIF, C ok
ZAMET D, Fig. 3BId—fRiC “74X35" LEbIT
By, BRIROEERAE L, KRR ONEE I D
1 2R RS K IcHFROMICRED/NH S KES 515
B, EEE, BHOBEISREMITH /. LT, o
#BRIE4 3. Fig. 3AB (3 A& BRI bR
T, EREEEHE L, KAIhIRo BEgRIZ AT
LHBELTOPRETH D, EEFTICIE BROKHKT

»BEMMBBbNIRD T W, 7z, 15HE, [BHE, RBEE
OBRBMOBEIZ AR EERICEBTH > 10hs, K
ORI e I FBERFE L, REO/NHSEAEIE
TEHEBROBEAELKL. UT, TOX5TAREB
BOBHMEASOERE -~ OEE2 ABRIE T 5.

ERELEFEZLIOMFR EA120R0BEE Lilo 3
oo, SUOKELIMBUAE ZHS M ic L (Fig
4). A BEROEEFFIZ 142mm LIFTH O, BROD
Z1i393mm Ll E, ABMZ 95-142mm TH 7. T D
91z, ABEEFROR/IMARIE B EEKOR/IMAR &
BIEFELL, Z0BRKEKRER A RBEKORKEREE—
HB L #ETHE, KK 93mm KoMK TXTA
BATHy, 1492mm LY KEWEKGTXTBET, i
ZoHOEKE 93-142mm T, A, B, ABROREE
DEENRED SN, £ LT, TOHMAANTI, FEY
K& B1FEABREAIBDL, b ->TBEEK
DML, COXSRERNS, ABRIZARASB
BMAoBiT@ficEN2BETHY, FEOBEIINE
KR ->TARD S ABREETBHEARITTS L
DG - 1o,

HTERR F o v ek, BhcdiE (1979) A5HS
PITLTWB ki, i, —kilE, ZRifEs X OmEE
TEIRZE S OEAD 4 DIt F BT EHTE R, RO
T & p—Ikift & Mipsbnifas Ll Th 5 “ikiffozh
ZTh oS FER o BEWTHE o AR (Fig .5) TH» 5L
I, FEERICR—IRREEE ZIRBEESD Y, — IR
BEELAALEIEED Shidh - 1ohs, “IREEICIR
DS - T, TO—MBHHTEL L > TV, =
IRASBLICEE O N EREE 3, oD ATl D Kb I oD #HL 4%
Xl (Fig. 6) TRONBIIHBICHR T 2bDLEL SN
3, NSREXIC B Rl E ZIRBEDFEE R, BRI
ZHONSHIT>WTED SN TWS (RE, 1987). £
2, AvRsoETHSHIcEhicK i (PE,
1979), 29+ v TbZ OB E—KIFEE K
R E OXBIDHIRICHfETH » 2. THbL, —K
FHRIEZ OB EREERLE L THELODNTH
ET A, NELNELOMICABAIREGED Sh
7z (Fig. 7-1). THUcH L T RFEE, FEEHA&ENS 1
KoEicBsbn TV B2, AW FHIIEZD S
NI (Fig. 7-2) LV H A L OMEN S - 7o, @itk
SRR DN, EEIRR O EM LA AERIIRERELIL TS
D, RRINCCNEZHGHIT S EEATRETH > 72, i
PEARERR < I IRRHHIRE & RSl & A CHBIICBEEL T8
D, JIRHlEOKRE S S EENHLAOIE TR S h
BUNEHINA & R TH - 1205, BOBEERTAR TS -
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fo (Fig. 8). D& 5 ISl FERR % B > A 2 ki
ALZEISIRE, TROEHIERORTICHEEEZ BT
ENTE S,

BRI EOBE EADO2MEEE AR 40-139 mm
@ 20mm 5D 5 EMEE 140-179mm % 1 B E L3t 6
B, RREREBICBT 2o ERERS L
(Fig. 9), —IRIFEIZTXTOREREBICHE LD, 20
&, K 40-59mm THS (56.8%), 140-179 mm T
XK (28.0%) TH - 7. HEEADORAAEL 131mm T
0, ZOHRRIAE 80-99mm THE (61.6%) %2R
L, Ihip/hawids, ghREVEEETLA —
KEDR/MER I 98mm T, ZOLRIEEOHEAIC
PEIS > TIREICHEM L, 140-179mm T3 64.0% % 5%
fo. % L CilitEAsERR % & oMk, A&k 69mm o 1 1§
AAEBRL &, AE 94-142 mm THE L, 100-129 mm
(8.1%) & 120-139mm (11.2%) THEMEWHRETR
L.

BELMEOME SEFRICBTAHOhRRERETL
to§ER (Fig. 10), ABIE{Ax (1,051 ) oKREZHITHE
(55.4%) In—iIxRHE (42.6%) TH v, WitkAEGEERE &>
& (1.7%) & ikt (0.3%) 3@H Tl Th-7. 14
B, AREEAORAARIE 131mm THO, ABI—IKR
KA DB AR 3 134 mm Th - 7. AB BIfH{K (43
B) DT, —RilE R L (44.2%), mitEHERERE
Bk (27.9%), #f (16.3%), —iRHE (11.6%) & HE
Lt 2L T, BEMEKUWUIR 0% < i ZRE
(54.6%) h—IXlE (38.6%) TH b, mitEEiER%E o
& (6.8%) 301, HERHELEH -7,

coTEont ABREED R ICED B —REEDH

Length frequency of Halichoeres poecilopterus examined.

F42.6% 13, MNMBBHEALOF 2y € vito0T
Bonr R 11.8% (hE, 1979), F£i, HEETO
“TANST (R TO ARICYB) ok 3Dt
T4 149% (HH, 1964a) EHANTEHWETH S, bkl
tek D, wmHEAERE & > AL AB BIHAD ST
HHHHRIEF, Thrd AR, BREZAZFRIIBLTED
IR &L, MA Tl E b oADK E
#iPH 94-142mm (KK 69mm @ 1 AEEHIAE L TH
<) Ht AB BUEADIAEEPH 95-142mm & 13IF—FT 3
ZEho, HEmoRDICH BEEDE 13 ABRIAZR
FTEBTEIWTHASH, Lo L—FA, AB B, —ik
HE, ki, mvEERERE ooV TR A HEBLS
3l &, S SoICltATERER oMK 27 Rorhicid AB
RifEAk, BRUEGELENEN 122, ABIFEKD 3 RBED
Shtc T & Htkinik & BEELIIERET 2 b0 D,
SF L bR TRICHET T 5 bDTIRIE W,

Flci~rfo k51T, BEMEADKREEL (93.2%) (SHET
b0, X5ICHEDHOD 41.5% ODHEEL—KETH - T,
BRIZRT—REVSEHERET LMWL EL -
fz. HE (1979) W BRI—RFEOFEEZBICREL TE
D, AT (1934) &[FIH (1964a) i3 “TH~3" oduclff
DNEAET A EEHREL TV A,

Plk, HohicSsNABRFNEBOF 2 vt vy OEER
{2 AR L OMRT, He—KREEC>O»
THRAMIC Fig. 111R L7, B8R, i3 AK 101-131
mm T, —Ki2 103-134mm T, A%H S ABRIER
TBRIAZALT 3. LA L, —KRifEodic{AE 95mm O
AB BUAEAFED S 1, fib, mtEAERE RS 142mm
O ARBEESHBE LI Eh S, —HMoMKR LD
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Fig. 3. Three color types of Halichoeres poecilopterus. A, pale color type, 94 mm SL; B, brilliant color type,

136 mm SL; AB, intermediate color type, 116 mm SL.

LOEPHADRETHENE(LT L L bHDE 5.
PS>V T, IREEOBR/MAREDS 98mm TH
0, HORKEED 131mm TH -7 &N, 98-131
mm ZHEORERB T EnTE S, Ll
VAR FERR % 5 o A O K EHIPAAS 94-142mm TH -
T En S, I - TR EE DA Ok E Ttz
WdrEBEIOND,

AR D EF AL &I BT 2R ORI X 5
&, JEMUMNERIBELO+ 2 v+ vid, A RIEEED
KiEED 152cm TH O, BEHEREEOR/IMEED 12.7
cem Th -7 (hfE, 1979). AHFE TR, PRcl~i &
HITHIEDS 131 mm, HBEH 98mm THY, I &t
NTHEFLIT/ NS W, e, LN EBPNEICE T 3
AR—RIEOHBIHREL RS &, JLIMNERKERZTE
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Fig. 4. Color type composition of Halichoeres
poecilopterus in each size class.

Fig. 5. Cross sections of a primary testis (1), and a
secondary testis (2) in Halichoeres poecilopterus.
X11.

11.8% L&KL, #PNHEEERATIE42% L0t
HAERLT, WKETELCEMEE, kS22
S OFIE S MK B 5 AFE 04 BERE & FEINEL
D oRET A, HREEIC>WTIE, i (1979) A3dbi
WEERIEL D 4 (HiF TN EF 0 200m, 3 800m % #

Fig. 6. Cross section of an ovary in Halichoeres
poecilopterus. X 16.

Fig. 7. External appearance of a primary testis (1),
and a secondary testis (2) in Halichoeres
poecilopterus. X0.9.

KBEL, ZORMNICATZ SEBELAIEEMELT
WA, AT, #EF NS RN O 2 EHETT 1984 11
7 Bic 14[0], 50X2m @ transect line & #/KEE L, 1
BB T 31-271 B (105.1 12/[n]) %8k L 1.

—7%, EIRESIco LT, JtuNELR B T,
& BT A BI—IRIfEDSERS TV TH D, pair-triple
BTV (i 1979). EFHFL, #{ANGE
BERLTOEINICB T 3 EHOBKBRICBL
T, O AR —RIEE 1 ROl X % group FESH %
IB3EET B EATEA. £/, TDL D group FE
gI~D B RIHED BN b X% S i3, pair-triple FEIN %
B4 B L3 TEEh -1

PLEo & 5 22U & TN B4 3 AR B
B &R OHEREE R 5 &, JLUNALIREL T
AR O UMKV fo s, ML TBRIE S - 12
CRMEEEIIICHEA TS T v b o — g B T EASUTRE
THBIWH, TOLIEEITTO AR -—KiED B
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Fig. 9. Sex composition of Halichoeres poecilopterus
for each size class.
Fig. 8. Cross section of a transitional gonad (1,
X13), and its partial magnification (2, X79) in
Halichoeres  poecilopterus. OO, oocyte; SP,
spermatid.
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Fig. 10. Sex composition of Halichoeres poecilopterus for each color type.

haw (hlsd, 1987). Lh L, @ NGEENITIR
AR OERFEEDSIIMNBRBEEA L xTE LBV
rodd, BRUEENEIICHEA Sy ro— g BT L
BIREETHAS. Lihi-T, AR—RIHEHLEGE~SMN
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5lENTES, WFNBEERDICE T 3 KEDHE
S HEN DML UAR DS IE N RBIRIE I & HxT/ha v
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WKEAT2ZE6EL SN B, + a9+ v EkBHcH
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Relationships between color and sex change in Halichoeres poecilopterus.

51 B X m

Kinoshita, Y. 1934. On the differentiation on the male
colour patterns, and sex ratio in Halichoeres poecilopterus
(Temminck and Schlegel). J. Sci. Hiroshima Univ., Ser.
B., Div. 1, 3(6): 65-76, pls. 1-2.

AT 1935a, * 2 — &~ OREHERTICR T 2o REMER
=. fEYikEY, 3(7): 1275-1282.

Kinoshita, Y. 1935b. Effects of gonadectomies on the sec-
ondary sexual characters in Halichoeres poecilopterus
(Temminck and Schlegel). J. Sci. Hiroshima Univ., Ser.
B., Div. 1, 4(1): 1-14, pls. 1-3.

. 1936, F a2 v VISR E IOREIRIE O Phenif
ICHEET. MR B, 4(6): 1027-1030.

hEIMHE. 1979, HAPE~N 5 FHAXE 5 OEenif & I TEIC
BT BBE7E. SUMK PRI K EEBRAT S, 4: 1-64.

chEWIE. 1987, Phind & —RigE o BB, DREIAE « BT
i BT O BIGERS & +h2 9, B¥ioticil, pp. 174-
200. HAFREHINE, HEL

Okada, Y. K. 1962. Sex reversal in the Japanese wrasse,
Halichoeres poecilopterus.  Proc. Japan Acad., 38(8):
508-513.

Okada, Y. K. 1964a. A further note on sex reversal in the
wrasse, Halichoeres poecilopterus. Proc. Japan Acad.,
40(7): 533-535.

Okada, Y. K. 1964b. Effects of androgen and estrogen on
sex reversal in the wrasse, Halichoeres poecilopteus. Proc.
Japan Acad., 40(7): 541-544.

£5 #1987, SEUCA SN AMEERIARR & £ 0L, chix
BH(E « BFRHEAEMH. T % OEINEgE & 42 9, S otk
#, pp. 1-47. dMRFERE, WE

(Received June 25, 1990; accepted October 16, 1990)

— 401 —





