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Fig. 2. Relationship between develop-

Diagrammatic representation of

squamation in juvenile of H.
sajori and H. intermedius. White
area : Non-scale area, Dotted
area:squamated  area, Gray
Break line (A-E) : The line where
lateral line appear. See text for a
description of the stages.
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medius (Lower). Developmental
stages are as designed in Fig. 1.

HIMOAMDBIEDN, BIHFIHRLAITICRS
NURBEDSIBBE S h oz, EEHFEIZIE, &K
BBV TEEAER TS (R11) ¥ CTHITEE
Snhdod, HRHTIKHEEIERERN LI Z <
B ICELA T (H1F, 3 : 34.0~
37.8mmSL, 7V AH 31 :36.0~37.8mmSL).

G : RBROEFERSESE LN (H1G, ¥
31 :36.0~41.4mmSL, 7NV A%31) :37.6~39.7
mmSL).

H: R clMEEROMN Tzl TEbAL
(K1H, 439 :41.2~46.0mmSL, Z )V x¥%3
1) :41.7~48.8mmSL).

I FEEEZ2BRLTRTCOMMEISBETCELNL (K
11, #37 : 44.3~55.lmmSL, ZVAH 3
49.0~54.5mmSL).

J : THOMEL 2 02 e b, Bl
MEHLAE (M1, 39 : 47.0mmSL Bk,
VA a1 1 50.2mmSL Bl L), BHEROERIZIE
REZMED LN, 43 TiESs.Immi D KEW



Favy 2oL 11

FTRCOME, 7NV AHFI Y TIEHA5mmE h K&
W ART OEEICB VTR L 888500 b /e,

% 2

FRETIZH I L2 VAT T VTROBIZE
TORBEZ ICAESASIBIL, Tokiizk, BRME
EEEASH L CHBIL. ThoBSBoRe ek
EXERHLAPOBIREIRL CThREE -2, €

L OBHIMESEP SRR LA TS . FIY L

ZNAY ) OBBIBEOIFRE LT, 1 HERI,
ROTERUEICBERAEE L 2 HSSREIE
BERICIBo THANEA L 3 RBISEARH
MEPSEIHN25 & o TIEHY, ZOHRFIRER
LR L7 D30T LNE, TOHT, HFHEREE
WA IE ISR o TIEA T %2 8 it Rivulus
marmoratus (Park and Lee 1987) (28w T,
BRI OBIRAT 2T L 2o TIHATH2BRIEF 2T &
> Halichoeres poecilipterus (Kimura and
Kiriyama 1993) IZBWTHICHE IR Tn S, —
B, BE;OSHEABMEEEICHETIMERIRSH
v, FEBRIZOWTIES  ORFEIZ BV TN
RENTEY, BSHE LML, BEbdWidEle
Vo AHBOBTEWIZR L2 5 (Jean-Yves et
al. 1990) Z E&AFFLRTWS, 22T, SEDOHKEE
LABDSEREBIT D MERIRE OB L AL S,
Jean-Yves HII81FHD B RAIIMH T2/ E 4
BOBESEICET 2825, v+¥H, =V UH,
248, +~XH8, ¥78, »¥¥vYTH, MUEE,
AYTH, AXFHBIUA VA BIZBI 204D
WML Z £ Lz, SR oIEDPT, WER
PEEIN D OREFNE, ENERgs, SR
iR, ML, B LUTREBOVTIh»THY, LIZE
WAL, 4% (61FE) 2BV THERIHILT 2
Z &, MBEABRISUBET LA LR AN H
BLAEBTHAILEEHLL. 20%OE{OHR
<Y, FHEOFEEIBESRL TS (Murai 51991,
Ide et al. 1998, Ide et al. 2000, Fukuhara and
Fushimi 1988, Fukuhara 1992, Koumoun-
douros et al. 2000, F 1996, Kimura and
Kiriyama 1993). Z® k912, EROWThoL5H
BIZBW T HEBIMERIETIHEIROONE
Vv, ¥y HREOBRFEEICET A MENEWD,
MO E Hp DS, KRR THE S NIHEE,L
Btk 28 RAEE, ABERLYI VR, F¥VHD
HETHEEOTREESH L. 514, ¥V HAEFEOR

WREICOWTHRENICBE T L ROLN 5.

14 £

T3 EAEHOBREREBELHLMIT S0,
FIRMFREAEHRA L LTREICHE) BHRoREL &
UREHFBRIZOWVTHEANL.

MAESBOHBERNE X CZOURARIITEL [
UThh, pilzE, SWTEAMEHESICEREL, £
NENDHEZ BT RPSEETHZ L TheEsE o
7z, BB ERBICEHEEEE ) L TRT LA
BB O5ER L2/ MEGOARIEY 3 ) T47.0mm,
NV AH 1) T5.2mmTHo 7.

FFFEDFR AL MO ER BT 2 BHR AR L
W L= 25, BitRED5BET25MIIHHEOR
REGBETHL I EPALS IR o7,

P [N

Fukuhara, Osamu 1992 study on the develop-
ment of functional morphology and be-
havior of the larvae of eight commercially
valuable teleost fishes Contr. Fish Res.
Jpn. Sea Block, 25: 1-122

Fukuhara, Osamu and Tohru Fushimi 1988
Fin differentiation and squamation of ar-
tificially reared grouper, Epinephelus
akaara Aquaculture, 69 : 379-386

Ide, Kentaro, T. Yoshimatsu, H. Hidemi and
T. Ishii 1998 Early Development of
Laboratory-reared Giant Croaker, Nibea
japonica J. Fac. Agr. Kyushu Univ., 43
(1,2) : 153-168

Ide, Kentaro, K. Han and T. Yoshimatsu
2000 Early Development of Laboratory-
reared Yellow Croaker, Nibea albiflora J.
Fac. Agr. Kyushu Univ., 45(1) : 109-123

Jean-Yves Sire and Isabelle Arnulf 1990 The
Development of Squamation in Four
Teleostean Fishes with a Survey of the
Literature Jap. J. Ichtyol., 37(2) : 133-143

Kimura, Seishi and Takanari Kiriyama 1993
Development of eggs, larvae and juveniles
of labrid fish, Halichoeres poecilipterus,
reared in the laboratory Jap. J. Ichthyol.,
39(4) : 371-377

Koumoundouros, G., P. Divanach and M.
kentouri 2001 Osteological development
of Dentex dentex (Osteichthys : Sparidae) :
dorsal anal, paired fins and squamation
Mar. Biol., 138 : 399-406

It - DB - EEER - mEERE 1991 ¥
<7 Y Caranx delicatissimus {FREMDEE & 8



12 AHE B M6

DEFE. KEHHE, 39(2) : 201-210 (Cyprinodontidae) Jap. J. Ichthyol., 34
Park, Eun-Ho and Seung Hwi Lee 1987 (4) : 476-483

Scale Growth and Squamation Chronol- TR 1996 X FFFHEMAICBIT 2L BORSE.

ogy for the Laboratory Reared FUKBESEMERR, 50(3,4) : 163-171

Hermaphoditic Fish Rivulus marmoratus

Summary

Squamation of two Japanese Halfbeaks, Hyporhamphus sajori and Hyporhamphus
intermedius were examined. H. sajori were collected from May to August in coastal
area of Buzen sea, and H. intermedius were collected in June and July in estuarine area
of Chikugo river. A 100 specimen of H. sajori and 96 specimen of H. intermedius were
used for observation.

The sequence of squamation were same on both species. The first scale area was seen
on preopercle and finished by covering the dorsal area of the upper jaw. The smallest
specimen with completed squamation was 47.0mm in H. sajori and 50.2mm in H.
intermedius in standard length, respectively.

Compared with other reports of squamation in Teleost, this is the only report of
squamation whose first scale appear on preopercle. So it is suggested that the
squamation from preopercle on Hyporhamphus, found in the present study, is a remark-
able feature of Hemirhamphidae or Belononiformes.



