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Franzia squamipinnis (Peters), a sexually dimorphic and protogynous hermaphroditic
fish belonging to the subfamily Anthiinae, ranges widely from Tokyo Bay to the tropical
Pacific and Indian Ocean. Its size is usually less than 12.0 cm in fork length. The present
paper deals with ecology, behavior, life history, and sex reversal of this species in Suruga
Bay. Investigations were performed by SCUBA diving and were conducted at the stations
shallower than 45 m deep. The stations were visited for two to five days in every month
during the three years, 1973~1975. After the each underwater observation, live specimens
of the fish were caught for studies in the laboratory and for aquarium rearing experiments.

Franzia squamipinnis is found commonly but not abundantly along the coast. They
form rather small schools of less than 1000 fish in a subtidal rocky habitat shallower than
30 m deep. Schools are based around large rocks and boulders or tall soft-coral colonies
reaching 2~3 m in height. Annual water temperatures range from 14 to 25.5°C. In schools,
males swim lively and extensively whereas females swim gently closer to the bottom.

Among 310 specimens captured monthly for a year, 222 were females and 88 were males
when the sexes were identified by appearance. No apparent transitional or intermediate
form between female and male was obtained in the monthly specimens. In fork length,
the apparent females were in the range of 43.4~108.0 mm, and apparent males ranged
from 83.0 to 122.2 mm. Both sexes were confirmed histologically. No monthly change in
sex ratio was found.

The breeding season of the fish starts in June, reaches a peak in September, and falls
in November. Previous to and in the breeding season, males are quite lively and perform
display dances in “S” or “C” type swimming towards selected females. Territorial be-
havior and display of the male of F. squamipinnis is more active than the allied species
Sakura margaritacea reported previously by the present authors (Suzuki et al., 1974).

Franzia squamipinnis mostly feeds through the year in Suruga Bay on calanoid copepods,
belonging to 12 genera, including Eucalanus, Oncacea, Paracalanus, Corycaeus, Calanus, and
Temora. The feeding rate decreases in winter and at the peak of the breeding season.

One specimen, showing intermediate appearance between female and male, was collected
separately from the station in September, 1975. Unexpectedly, the specimen had a testis.
It was difficult to find intermediate or transitional fish in the school at the station. How-
ever, a connection between the prolongation of third dorsal spine and sex reversal of this
species was discovered. The apparent females, usually, have a short third dorsal spine.
But, among them, a few larger fishes, which are in the range 83.9~108.0 mm in fork
length, have a rather prolonged third dorsal spine. The third dorsal spine of the apparent
male becomes remarkably prolonged. Based on the “third dorsal spine index: DIIL index
=(DIML/FL)x10?” of 309 specimens, the indices of the apparent females range from 6.79
to 30.49, and of the apparent males range from 18.80 to 60.00. Among females, larger
ones have intermediate indices between female and male, and are in the range of 15.00~
30.49. These results accompanied with histological observations on these specimens suggest
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that the prolongation of the third dorsal spine follows immediately after transformation of
gonadal structure, and starts previous to the changing of body color.

Sex reversal of F. squamipinnis takes place in females after spawning. These fish
measure 83.0~113.0mm in fork length, and sex change occurs from July to November.
Fifty percent of the females change to male when they reach the 95mm class in fork
length. An aquarium rearing experiment with histological studies on sex reversal in this
species was conducted from September, 1974 to March, 1975. Nineteen apparent females,
measuring 63.9~93.4mm in fork length, were kept 185 days in an aquarium (1.0 m3 in
capacity) with water temperatures of 16.3~23.7°C. One apparent male first appeared at
170 days after the begining of the experiment, and 3 apparent males and 2 transitionals
appeared finally in the school. These apparent males and transitionals had testes without
exception. Apparent females had ovaries, but it was confirmed that a few spermatogonia
appeared in an ovary of a female who had a rather prolonged third dorsal spine.

Fishelson (1970) and Popper and Fishelson (1973) made interesting aquarium rearing
experiments on sex reversal in the anthiine fish Anthias squamipinnis, which is probably
identical to F. squamipinnis. Sex reversal in A. squamipinnis, according to conclusions based
on their experiments, “never occurs when a male is present in a school, but occurs easily
when no male is present”. Although the result of the present experiments is quite different
from theirs, it is difficult to compare these results, because no histological description on the
gonad was given for the experiments on A. squamipinnis.

The starting point of sex reversal in F. squamipinnis was confirmed in another aquarium
rearing experiment. Twelve females were reared for 91 days, from September to November
in 1975, with a male in an aquarium (3.7 m? in capacity) immediately after squeezing their
fully ripen eggs. The structure of their gonads was observed in detail histologically. The
results of these observations are summarized as follows: A few spermatogonia are first
seen individually and mostly at the circumference of the ovarian lamellae in the female
after spawning. The spermatogonia, then, increase in number and develop into spermato-
cytes, spermatids, and spermatozoa. At that time, oocytes decrease in number and
degenerate, and the appearance of the gonad turns from ovary to testis, though the ap-
pearance of the fish retains female features. The characteristics and structure of the
hermaphroditic gonad of F. squamipinnis is similar to that of A. squamipinnis (see Fishelson,
1975) but differs decidedly from those of known related species S. margaritacea and Pseud-
anthias elongatus, and rather resembles the genus Epinephelus and its allies belonging to
the subfamily Epinephelinae (see Smith, 1959, 1965, 1973; Smith and Young, 1966; Reinboth,
1963, 1967; Okada, 1965a, b; Suzuki et al., 1974, in press).

Artificially fertilized eggs of F. squamipinnis are buoyant, colorless, spherical, and mea-
suring 0.65~0.67 mm in diameter. Hatching takes place 15 hrs. and 50 min. after fertiliza-
tion at water temperatures of 23.9~25.9°C. Newly hatched larvae, measuring 1.22~1.28
mm in total length, have an oil-globule at the anterior tip of the yolk, and have 13412
~13 =25~26 myotomes. Larvae 24 hrs after hatching measure 1.92~2.28 mm in total
length, and have 11416=27 myotomes, with both the black and irridescent chromatophores
appearing in the posterior part of eye. Larvae 48 hrs after hatching measure 1.92~2.28
mm (similar to the previous stage) in total length, have 10+16=26 myotomes and the fish
has 26 vertebrae. The larvae float with the head upward in the rearing tank. The
characteristics of the early larvae closely resemble those of S. margaitarcea and P. elongatus
(see Suzuki et al., 1974 and in press).

(KS, KK and SH, Marine Science Museum, Tokai University, Miho, Shimizu-shi, 424,
Japan; TS, Kanazawa Aquarium, Higashimikage-machi, Kanazawa-shi, 920, Japan).
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Fig. 1. Outline map of the Uchiura coast in Suruga Bay showing the station (Wakamatsu-saki)

where the investigations were done.
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Fig. 2. Diagrammatic cross-sections through the station (A, near the tip of Wakamatsu-saki key;
B, east side of the key) and monthly change of water temperatures in °C at the station in

1973~1974 (C).
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St. B (G5HAWHJeis):  KEE 10m Likizi 8° ofgs
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LIEKETH B, AHLECEARILEEC I b KIE S~
35m DM THEET S, St A L ERTEAEOE
BEurE L L%\ (Fig. 2B).
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Fig. 3. Size frequency polygons in total (A),
female (B), and male specimens (C) against
fork length in the school of F. squamipin-
nis. Both apparent sexes were confirmed
histologically. No intermediate or transi-
tional form was found in these specimens.
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B @BAL, 1974) 1T, chi AT omigEc
Ho 1.
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REIhEEII:, ZoEBOEEIMEIZEA LR
BTH 5, EGCHOFE TS 5 BTG 7ol
HELUTRAL, HEE3IHOMENEDLRT.
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Fig. 5.

Sandy mud bottom 77 Rocky phase -OO- Boulder
Diagrammatic view of the schools of F. squamipinnis at the station.

Sexual composition
is shown by white fish (male), larger black fish (female), and smaller black fish (young).
Territorial behavior of the dominant males is shown by the curved lines around white fish.
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SRS AV, —T, 2B EBEY R T
EHANLIEET 555, BTy » TRSH—T8% &
B, FIART LA EBrTon. Z BRITHT TOEK
TR e & DIC SR T, Eiga b Ok G
EEDBECH L NTEHL o, BRI E R
PR, WAKEIVER L FER L BB, B L
L, KB EFCHE - TTENIIERIER & 7 b THHEE
PFELIERL, BAKEILA LR HNTEL ~
ETEBEEIM L fe b, T~10 B BRI st
CHEE 10m 7ok e m A ko ACSEREFICIRR 3 5. TF
DEFH~OPIRIKE, WREFOLMC L - THET
5X5TH5. TH EOMHEATEAKMIMTITZ- & D
LisWASEKIECITAE T, MIRclt~s & —ic
WerkEa A B2 < FAT TR L, 1TE) b ARG 7S
TH 5. ZHCx L THRIRRIE A SRk $ 5 (Fig.
S). KEEDOFTEOMHEZE LY 7 5 £ 4 S. margaritacea
DOWENAFFECIEE UK < (it + 58 (B
Kizhs, 1974) LW HailET 5.
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LCHEFOERN L AR L5, HEFREDOBEA T
TEIVWbYP 2 D TEI L BRI B A, fehidb
O HEREPCHEAMOES, BELL-& b Licw
Lo L, BRGBEWTTiHE RS e I~BREOHE
DEEINBEEL Do, Fih, BETHOKCRX 5HE
FREDHEX W LHLIZEHMIZH B X 5 CHEIR
1.

6~10 FiTilEEAREEOMEI LT, Axsbbe
e MBEE F 7oK S HECERM L@\ TR 5
RETEHIBEIND. BEORBFTEIR L ERACHZE
Thaoix 7~9 Bc, 10 Binixzzmz el 11 7
CIRBEIR T, BETIEHEORECK LTS
AU ERTOBEI T, EREELT o8
PES R hot. L L, 1976 4£8 B 28 Hic Kl
(3.7m?, K 1.3m) RBEPhOMEAET, BEKTROIK
D LRAERISRETE L LOBROENEBET H 1T
e, ZoLEX1RBOHEN 1 BoMicx LT ERogk
BITEE 5«6 MEHRE Licob, MHEAENA SET
PRfDEFHT 30~40cm LR UKIE T CREINES
LT\ 5. EERREZIE 19 I 16 &5, ZEDRIFE KL% 25.5°C
THote. WECENTE, BEH L AR AR T
EIT5DTHAS.

ABERETOEINZIE, AT (Hh) oo

DRE, FHERE) D ABEOWHEIMSZ LT H1 SR
WETLHEI N, EROKENEINI A TR DA
ITTCledhichy, KEFEETHhORBOTENIREARE
Felinh, HITHIHEECOZATED L. BHO
BEBZIfThbhich -ch, BEALBETHEERTL
DEEbhs. ZofL, WIHETRC KPR Tk
Wtkx D> 5427 5 £4 S. margaritacea » 3BV
RIZT 5.

BERLAY AEOBIZEBRECTYH, HERE
THrETH B, AGEARD > H 287 EOBHNEMERIT
0.001~0.260g TlEMFEZENZF L. F O BEEER HE
DERENL SAEELEERD bR, ZEAEH
SEEMT DAY, MEHE L B IEKIRITC IR REE) O KT 5
niRBbh, EIRHO T~8 Fic bR OE M E&KI
RH X ht: (Fig. 6). 6~10 B AHIEEA HEEICH
HEhic®A 10 BOBABRMIBEAETMT 7 v 7
b v, & UCEMEE Eucalanus, Oncacea, Paraca-
lanus, Corycaeus, Calanus, Temora, Euchaeta, Rhin-
calanus, Sapphirina, Setella, Candacia, Centropages
12 Bidnn & 754 v > Pig EOBIBRREE S hie.
BARBECL > TAEREHNCKT LT B 75 v 72
FURIERCEET AT LMRINA TS, ik, K
WBEOY 7 5 84 S. margaritacea DBREBEWILE &
LTEMELAIITHD KDL, 1974), LD 5H
Calanus, Paracalanus, Rhincalanus,
Euchaeta, Sapphirina 6 Bh\WH X to.

R & MEERIR 1TSS 3 ok ABIEEAR 310
RBOEFEERBG LR, AREOME 2222 (43.4~
108.0 mm FL) (X Jp3, 4R Lot 88 B (83.0~122.2
mm FL) IKEAXET 50, BEOAFELH - TH
Wi mtE e R L TE el i, &
Cdirc X 5wl fMoN RE BT 5 1KY AH
BAPICRHT b TEed ot L, SR ED
HEDEHER 3 PULE LSMEL, ched LTULRED
HEDZAUT— I FD S, TeC RO MET 5 A%
&1, Katayama (1960) (XAMEDIFEES 3 PR ikzE
DHBZ EHFE LI, LvL, HWIEERE OBEICDO
TOBFEERE LI R Tigu,

T T THE LIS 3 R OEX R ISHES 3 1
Ei5% (DML index=(DIML/FL)x10%; DI L, 7%
BI3IMEK; FL, EXR) £ L, ZhiRBXE, f#f, £
FEEE DR R & O R i i

AEIEAS, FHEE3IHIAVIR L 1 BB 309 B
DIFHESE 3 HEIEHL 6.79~60.00 T, 5 biftDRIEE
X 6.79~30.49, HEnFhit 18.80~60.00 TH 7=, HE

Candacia,
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Fig. 6. Composition of feeding rate (SCW/BW)x102; SWC, stomach contents weight; BW, body

weight) in seasonal, individual, and sexual differences in F. squamipinnis.

female; open circles, male.
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BERE 3 BRER oS Bl H. ik 15.00 235
RELTZHT5L, AR L BXEORIIL y=0.03x
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2. #e: BRERCOWTZORNE L AEARC
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DN EFRET, DR TH D EE B AEE
Wi bl bhie. HHEE 3 Bl (D I L index,
22.25) L, W¥EEET D EEBEARC X - THEERS
i,

4, MR A ME RS AEOKIRE A KR
BXoTHERL, HbETLOEBYMAS & L.
7ok, Z DEET Fishelson (1970) &%~ Popper and
Fishelson (1973) \= X %5 A. squamipinnis D¥EEEHH]
Hhe oW TDRABEEROBREFNR TThh LD TH
%

-

1974 4£.9 A 26 B, 4R Lo 19 Bk (B8 1
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Fig. 7. Relationships between length of third dorsal spine shown by DIIL index ((DIIL/FL)x
102; DII L, length of third dorsal spine; FL, fork length) and fork length, sex, and sex
reversal in F. squamipinnis. Solid circles, female; open circles, male.
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Fig. 8. Sex ratio and sex reversal shown by appearance of male against fork length in F.
squamipinnis. Shadow part, female; open part, male.

mé) [TINAE L CERLBHG L. SR ThBERZD Iat 85 AHEWBEL3IEL Y, 6 96 B HiLBA
5 BITIL G 3 oMk Licy 17 & (63.9~86.5mm ESREM ot 1228 HCBRED 5 S 1 Bix &g
FL; DIIL index 8.80~11.35. A ® L 43%) &, 5 A ERER DT HCkEERL (CRELT3), [ 147 A
FEIHoORPRLHETH2RE 91.0~934mm FL; DII L BieCRi 2R e/, MIT0AHCED B 1R
index 16.68~26.37. BHElr43%) n&ths. EBRH PAREORE (DEIET2) &Y, +74bb D, CH
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Table 1. Results of histological observations on appearance of males by sex reversal in F.
squamipinnis reared in an aquarium for 185 days without separation of the apparent males (see
Fig. 9).

K . Number of fish
Date of record eeg:tnfgisﬁerm Apparent form Fork length DII L index
(day) ———  Total (mm)
A B C

Sep. 26, 1974 0 170 22 19 1) 63.9-86.5 1) 8.80-11.35

Dec. 20, 1974 85 3 2) 91.0-93.4 2) 16.68-26.37

Dec. 31, 1974 96 5 3) 65.1-86.8 3) 9.29-12.48

Jan. 26, 1975 122 4 1 4) 89.3 4) 21.16

Feb. 20, 1975 147 3 2 5) 8.4 5) 18.46

Mar. 15, 1975 170 3 1 1 6) 86.6-92.5 6) 19.24-24 .43

Mar. 25, 1975 280 ! 1 2 2

Mar. 30, 1975 185 129 19 |» 39 17

DML index, (DM L/FL)x102: DI L, length of 3rd dorsal spine; FL, fork length. A: Apparent

female with a short third dorsal spine.
spine. C:
and anterior part of head become darkish).
spine.

# 1R, B#M3RELico7., A 180 Bfkiciz D, C # &
2R, BRI I1RL/Ah, FI185 AicixDRI3 R, C.
BRIZ1REIc-1c. EHux 185 HTirylh, AR 12
RBEETERD 17 BXELICHEE U CERE oMM
AEVER Uiz, FEBRIIFITC 2 BAEA R ASE R E
MR TES, FECABFIAETH S, PHToRF KR
11 16.3~23.7°C T#H - 1= (Table 1),

EROER, KETY A. squamipinnis THIL AT D
LB KERB R 0N R L oMin b4t R EolEHIBL
TE5Zehbhot. KELAEBTIRAELONRE
D HEERE Lic s B Lol sy T RBHE %>

B: Apparent female with a somewhat prolonged third dorsal
Intermediate or transitional form with a somewhat prolonged third dorsal spine (edge of fins
D: Apparent male with a remarkably prolonged third dorsal

3, RACEEON R EOBENIBLTHA. CORR
A. squamipinnis "I\t B RABERELIHET S, Rl
DIETHD TR B, Pie & bARETIE, BEOFEC
EAINTHREOHRCEOERMAET S Z LAHL
mElote, ELCHABEREUMTIUE, AEBRKT
HoB, CHflo 2 BIIDREIREL, &2 12 BDA
BMan, B,C, DEADIEREAET HAHEE L RKE .
AEEoEE, B, C, DR SR (EBK TR 86.6
~92.5mm FL; DIIIL index 18.46~24.43) D4R
REEAYAEL, AMEOHARLHLACHEETH .
PiADN RASEIICERT Lick 25, DEO 3 RIS

Table 2. Results of histological observations on sex reversal of F. squamipinnis reared in an
aquarium for 91 days after squeezing of their fully ripen eggs (see Fig. 10).

No Fork length Appearance DII L index Gonad

(mm) Index Appearance oOc sg sSc st sz
1 102.5 Female 25.17 0.56 Ts + + - - -
2 94.5 Female 11.43 0.59 Ts + + - - -
3 92.1 Female 11.18 0.51 Ts + + - - -
4 90.9 Female 15.40 0.34 Ts + + + + -
5 90.7 Female 17.60 0.67 Ts + + - - =
6 86.7 Female 11.19 0.61 Ts + + - - =
7 82.9 Female 9.65 1.05 Ts + 4+ - = =
8 74.2 Female 10.78 1.22 Ts + + - - -
9 73.8 Female 10.03 0.50 Ts + + - = -

DI L index, (DIIL/FL)x102:
(GW/FL?) x 10*: GW, gonad weight.
spermatozoon; Ts, testis.

DI L, length of 3rd dorsal spine;
oc, oocyte; sg, spermatogonium; sc, spermatocyte; st, spermatid; sz,

FL, fork length. Gonad index,
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Fig. 9. Results of a 185-day aquarium rearing experiment on sex reversal in F. squamipinnis (see
Table 1). Apparent males (1~3) and apparent intermediate froms (4~5), being transformed
from the apparent females during the experimental period without separation of males,
have testes which were confirmed apparently (Ib~5b) and histologically (lc~5c).

One ap-
parent female (6) has an ovary in which a few spermatogonia were found (6b~c).
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nis. 1: Gonad of an apparent female (94.5 mm FL), 1-2 spermatogonia, measuring 10~12.5x
in diameter, appear at the circumference of lamellae. 2: Twice enlarged from the photo 1.
3: Gonad of another apparent female (73.8 mm FL), 4~10 spermatogonia are found with
forming of the cyst at the circumference of lamellae. 4~6: Gonads show sex reversal from
female to male. The fish (90.9 mm FL) seems to show a female feature. Spermatogonia
increase in number and develop into spermatocytes and spermatids. Oocytes retain but de-
generate. 7: Gonad of an apparent male (111.0 mm FL). Appearance and structure of the
gonad turns to testis. Spermatids, spermatocytes, and spermatogonia arrange mostly from
outside to inner part of the gonad. Yellow granules are found at the center and are close
to epitherium. 8: Testis of a male (104.0mm FL). Yellow granules are found abundantly.
sg, spermatogonium; oc, oocyte; sc, spermatocyte; st, spermatid; ts, testicular tissue; Y,
yellow granule. (1~7: From the results of a 91 days aquarium rearing experiment showing
Table 2. 8: From the monthly collected specimens).
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Fig. 11. Seasonal changes in size composition
by sex, and seasonal appearance of transi-
tional forms indicated by prolongation of
third dorsal spine of F. squamipinnis.
Shaded bars, female; solid bars, transi-
tional forms; open bars, male.

ELUHCHETH B, CEITEEE 3 HoMELR
AR EMEE OFBNIREE, BEITIFHEE 3 ohE
DSt R e oEZ S R o kT, AR
D 12 BI3SREE oo T, TOEFEBIIETSH
BIEAHERINI. L, ZD5H0 1 BOIIER
CRERAIN L Bbh s Milass R & h, okt
EROBIICH B - LA TE I A (Fig. 9). D #icix
BLIE3RBOI B b 2RIE, KiERICThER
ehiE b 58 Lo ka8 5 B FrRohion, #
FEOMIC A. squamipinnis OfFE R THRE I hiz
IO LV BHRFIBEIRT, BHOIRML LI %D
Lisho iz,

5. EIMioRE I X aHiEBRoNTE:  EiLoE

Bc ko THHE Bl A Lozt s s b, R
OAEAE R O A & BIRIC X » TE U/ R Eo#En
WREEL, HALOMAIIEYE TS Z LRI
fo. EREERRUITEINNOKUECY v, R
EfEEZORE Zhb RTOEL &S ERBUCE Lo
THAHS EHEBINS., LiL, WGk oS FER:
EDOBHEIIRIMTH oo, T T, LEERTHEIN
TR EROETEEOERE,SEINGOM (s LTHEGEL
fofifk) WCHEUCIERTH S L OB 5 s, 4
FEE A DN LR OB LMD 1D H O FREER
i’ﬁ’of:.

1976 £ 9 § 3 Mz Hell LAIRA B 7o 12 B2 i 1 B
L& LK (B 3.7md) AL T BRISE L
fo. ARB TR, LR FE S E1p, SEHRG
22 BOMEN S R EDHECIRI L, ERETEICIIAR
LOREE 3R E s T, Bl DHEBE K 20.3~
26.2°C TH - 1.

EBRKTHREIREBE L BH L » HT (Table 2), 4
PEB A MR L LTRE LR, HRE3IHEXYR
<A EasiE (73.8~102.5 mm FL; D II L index 9.65~
25.17) 5+ 8 BOAFHEIIINE TH - 1ops, lamellae
JEC R AN (RIEZ 10~12.5¢, R 5~8.7p) »t
1~2 HHFLES 5 ik (Fig. 10-1,2) &, FU < lamellae
I 4~10 (ooRgRANC X 5 BEOERORHH
itk (Fig. 10-3) L@ s hs Z &hbhot. Th
HILIIE D HREBEAOIRB OGN H 5 EFER L B X
h, FEENCEEOERFEOFESHRA IR, SRR
DB 1 B (90.9mm FL, D ML index 15.40) o4
FERICIIPRANG & KR - K50 - Rl ktE L, B35
MEEERPTH B b D L BM I hic (Fig. 10-4~6),
ohn 9 BOAFABIIMIRT, AR ETEEE O#FI
HETH o1, ZhbOBE/{RY, Jkkio 185 HiEoD
FEERTHNOGELZE TS 2ROETEE R L1
ELRBRCIER LTV D LB x &b TRk, L ich
5.
MR HEE s 1R (111.0mmFL, DIIL index
35.14) oAFERIL, S RIEEL LHOLLITHEET, Bk
Throstfn oRHil, B, BEMAROEC:
REROWEX R LTS, L, BERMAMIAERE
¥ EERMEo—fich R 3h s, ARERREE Lk
R B OERIN A FEET 5. IBRARTEED bhd
W (Fig. 10-7). 7ok, AGEIARPOBECIIECES
ERITEA R & T 5 (Fig. 10-8),

AERITMOBINRELICE S M bDTH Y, #E
> TEDME 91 11 ¥ X TR AR THfEDs b HE~D#GHAS
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Fig. 12. Developing eggs and early larvae of F. squamipinnis. A: 2-cells stage, 35 min. after fertiliza-
tion. B: Morula stage, 2 hrs 40 min. after. C: Formation of embryonal body, 8 hrs 10 min.
D: 3-myotome stage, Kupffer’'s and eye vesicles appeared, 10 hrs 20 min. E: Just before
hatching, 15hrs 50 min. F: Larva just hatched out, 1.22mm in total length. G: Larva,
12 hrs after hatching, 1.73mm in total length. H: Larva, 24 hrs after hatching, 1.92mm in
total length. 1I: Larva, 2 days after hatching, 2.28 mm in total length. J: Larva, 3 days after
hatching, 2.28 mm in total length.
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ETL, HAWIEROER Lc@ENEORD &
bhot. ELAEORRRIIENNbhTY, Pk
HEIEOHECITE BB Z EABLATHS.

6. MRl EAMERBIC X - TEIING, F
T EINAOK TERICHERRIAMELCE D 2 Laibh o
fedd, —7, AGIEEARD 5 058 3 o Uitk 23
B (DML index 15.00~30.49) (X3 ~T7~11 Bk
EIhTHT, ZOMNRKTALR, 888K, 98 10
B, 11 B4ETHs (Fig. 11). zhp 23 BRoOMoR
X% 83.9~108.0 mm 1%, Ficii~rciEo @EEHEMD
EZLVWEBXRIAE RO2EOMEERTHEI D LRI
b I ER A SE T LicEFORXEREE b
I —FT 5. BOEEARLIZFINCERE S hicst Rasdhld
HCHELETAEENI BB ohi-2 &bt
Nfo. R o TAMOMIEIIIEINERICHE H, EIIY
ROZDEED 8~11 Axdhi: LThEhs oL
bbb,

THAEESR 1 DPoRE: TREIMIMER L A2 AT
% OSE I ORI 5 BRI C, IR 0.65~0.67 mm,
MERER 0.13~0.14 mm, IFERECHAMs Lo iiigssil
SN, JEEIRG. T 1973 £7H, Hi2R
(77.0, 85.0mm FL) #:1 & (118.5mm FL) %<
ATZERHTOIEE 3 B % THRE LcpliconwTie
BEx i 5. ROCHFREOFEFKIUL 23.9~259°C
THo1e.

2. DRAIRE: R 35 4k, 2 Mifal (Fig. 12-A).
[ 2 Bf 40 5318, |RIMEST % (Fig. 12-B). {8
R 10 588, MAEREEEER, b7 BErxHLs
(Fig. 12-C). [m] 10 W§RH 20 7382, MIAES 3 Ex4ET
Kupffer AU, IIEERECIERISED bR, ik
ERED LB 5 (Fig. 12-D). [/ 11 #R 40
ok, BHAE 12 JE ) B LR OMERITHICEOE
fAHE, @ 14 R, Ml 19 My, vvx,
HRa, Ok, Kupfer Kinissk+ 5 (Fig. 12
E). 15 el 50 7318, mFIOWErRoh, F0 1
BUMIZIE & A DIt Lic.

3. fFAETY:  tiEtk, 2K 1.22~1.28 mm, Ji%
Al & 0 A E TORE L44~1.5Tmm, JIEILRIN
B TR#E 0.90~0.96 mm, IREHIHIZIES X b iR
35, WERIVERRCAZE L, 0L & fux—if
PINERMD S BH T 5. TR 13+12~13=25~
26, FLF9 A BTH D D ERDINT 2/3 D& & AfrE4d
5. BEYSUHRERAEIER TR Rbh s, AT
PHREME coOREEICBEAERN8~10 M6, #hER
i, ERSCbREREGEDLRE. KEROFHA

BEEE A R LOKEE N Ess (Fig. 12-F). b
3R, BRI ok LFEE 13+15=28 Li¢
5. b 12 BRI, &8 1.73~1.79mm, g 11
~12+415~16=27, B 3HE LILMiLfEFRR L Do
BHCIETS. AEFEORGEL 4~5 HEis.
Bhkfahgac 1 o kB R ERNE, kg HItEELR
b REaFRriRobhs (Fig. 12-G). L 24 W
%, &% 1.92~2.28mm, Hiaig 11+16=27, L%
HBORFHRIZH L, ROV v AEHBELEFTRE
nEFElarBib h 5 (Fig. 12-H). L 2 A%, £
1.92~2.28 mm, &g 104+16=26 & ¢ bpAOEHE
FEE—FT5. D2RE, B ERIh, HEESR
EzibA, L& E&pk&E L5 (Fig. 12:0). #L3 B,
ORE, WhEREZBR L2 3438, &K, HEfucB i
bLhiews., RO REFMIHEEL, FhREmTR
gk | @oREFRE, CoMFROEERC O
BEFarnts. RilgsaxE+s (Fig. 12-).

LD Es R LFRBERERAARER, BLEken
Mz JREEE D M RAABIEE X e flnidh o 1o hs, FFRILK
Rlichotc, REFATHEIBLE 14 #ETH- 1.

B E

A R FBHABICHEHE ORISR I h s Z Lk
F+Tic X {mbhT\uw b (Lavenda, 1949 (35). Smith
(1965) (AR IHD Mzl % Serranus, Rypticus-
Anthias, Epinephelus @ 3 type {24 rh L oo¥Es
Ffft & B3I CEm T, Reinboth (1967) ik AEHEE D
PEBEHL DRI D\ T Serranus-Chelidoperca % 3
A& U, Epinephelus, Sacura ® 2¥% Fh 7 h Bl
RELICLDEEZ I, KRCBNRDF Y F 2754
DYEBIROBENNE, -~ & 1 Bl 5 b itktni o
MBI NI Y 2 5 £4 S, margaritacea (see
Reinboth, 1963; Okada, 1965a, b) KU\ Jific 30k
XNt F#-~F £ A Pseudanthias elongatus (see Rein-
both, 1963; #AKizA:, HIKIP) OWFhE LEHALHIT
RS 5. AfOERENAD < & bHBRENTIZ, BE
MoARXFBREO S b TRHER (3R B
4% -~ 2 ¥f Epinephelus Y E 3 % DL EBRIE .

R F TR X - THE Lic kO RSB IR
BEoOBRET S Z ErMbhTw% (Reinboth, 1961;
Yamamoto, 1969; @S, F4f5). Heemstra (1973)
1L~ XA D Anthias conspicuus DFSECIPEEH
FETHELTNDD, V¥ 2751 OREEIITH
leis NBRR A R LB h o . E O EIIY] STk
24N
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XX hINA X D, EBEOFELME A. squami-
pinnis DB ERBTIL, FR—KHEPICBE ShiclEofF
E o EROKEREZIHIL, BRI hict &,
HBENTHENFE LW EEZTRY, Lrd LEEFCR
> THDEIRERAS B+ 5 & Shic (Fishelson, 1970;
Popper and Fishelson, 1973), %=X T iz
VX3 B “HEARIEI D GilE H Ty 5 (Robertson,
1972; Robertson and Choat, 1974). L»L, v F
a ~FEACETEEELOERTE, Motz I
o EEoREROFE L IEFRLCERL, A
—KHPIZ B\ THE ORI L T ORI X 28D
KRB AR B, T, ZhiENCligEoR
MoNREBTrEHOME LB LR T3,

{REAHEE 7 5 1o fifk, ROMEED PO K ELET
5EAGOEBBIIARMAME LT THETH -0, &
B DO EDOEIESE 3 Buifisie LS MR LTV 5.
—HE D EEET A ERCOLTES 3 ok LD
DEMRERRLDEOEEAD Y, METILRMECH
BOIEANIC Y oBEMEr Rl Ehs bonb, RU
KSR « K51 « FEATRORBL Lic b 0 ¥ T, &« DBk
DR O HEAETER A R S hic, R oEE
Bixst iz b A ERERS. —F, HHEE 3 oMMk
Lic WDkt [EEOEFERIIIIE TH 1. /T
B EROFER, AEOEIRIROBIMI IS 3 B
BiCXoTHMBZ ENTE . Tiobb, (Ko 5 b
CAEFER OB E L, HEHED R OB OMEEDETE
RIEBAYR T LooH 53D THD I bl
Lo L, BEAEEOARFEES H 21w L, AFEERHIC
Wb OLTER A F T 5 Ffkx Rl ofc. 2D
SEIXATHGEE D Anthias squamipinnis 12 -2\~ T O §ER
(Fishelson, 1975) & #H&3 5. Z OB NI H A Tlguo.

F AR O W B 3 5 T RB O AR A
squamipinnis (2> T OEREEERE (Fishelson, 1970;
Popper and Fishelson, 1973) {3 5B it - X
h Lig\s. A. squamipinnis OFRIT R\ TUXEBRH R
BOBMENBEOKEREN TN TH » THILHF R
b THB. Vi & LHEEHDFERRTIL, A. squami-
pinnis T “Whenever there was a male present in
a tank, the females did not change into males”
(Popper and Fishelson, 1973) & Xhi-kt 5 i EY
R4z sixcxich-te.

ek, ARETEAEINEOMECHIZmAER T2 2 &
PR X, R HERR OB IpUE% S e,
EEIRER DMEDFE W X 2 tiaiidid OB O il x &
BCEieh ofeh’, RO X 51 &t & ofidic

MRS RE DR AR DA T NIFE T, RO RER
BEOLDICHLFETHS 5. i L, EHFFIRD
MTELIcHED 5 b, EROBEYETCEINN &K
7o (B D IRE OB DOV TUIRERTH 5.
AREDOIINFEER ONAF R OFEI LR AR E .,
1974) o+ 27 5 &4 S. margaritacea DF AL,
BLEHOFRROZALF I coOmEDEI I HETH
5. Lo L, b | AR AR TR AP RITIREE
BT L IHOBRMNFET DT LT, 42774
A FRITt ARSI 1 B2 S h WEEBTIT A,
Ffo, A TIRRIEEEDO IR ER TH 5 DI LT, +
77 KA DFNIFRTHS. Iek, BLE2AHOK
B RO B X hicFROOBRIAL, BROK
By 7 84 R RS h, WECHEOHETH
5 ERMBAR o, BIFRARUHEADOERER
T ENTE D o, BET 8 AIClE 3+ 2 #if
(% 10mm TL) (3HAEBH 1 » AR b0 LHEEZ
N5, SIHED A. squamipinnis (3 1 ETHRIA L (Pop-
per and Fishelson, 1973), KRFEED 7 5 £ 4L 1~
2FCEIT S LD LHEE I A (BRIEH, 1974). &K
& A O BEICAEENR AT E L, e LTEDR
Licob il L, B iRk Lc@EFIZ0oFEn 5%
CHED MR BT D THA 5. EIWIOKILT < sk
Urc RSB i » THEE LTHEAET B L D L HEZEX
5. —F, fBET 12~6 AicgE 10~1lcm okE
DA R EOMHEN DR S RIS h aHEENS, HAER
2EADE AR EOMEE LTBL, 34EBICHRCHRIR
THEKOBFEELREIN S, ok, EIFTHEL D
HE~DEENE U, EIIORR I hiclisizof 39 A
BT E UORBFB AR IR 28 S e B e filaix
W& F o<+ y a Genicanthus lamarck (¥ 2 VF a v
vAB) THRIRhTWA (BKRS, HkH).
Eil =4

AEEMOF A & bhkinkRFERUERESE, Bk
— 7 AR FUTHER A, BGHRESEPIRATILIE
AEEE, KX E R T Ewi Mrs. J K. Kramer
CEST 5. E-BARHEESY BB LEHEEARER
RAGET, BABE XS 2 bhrc U RERENE
B, bR MECHEE Y S 2 b iBEm s
BFEEE RO S hicHilg RFEB R
DRIFFFHEICE 1l L 5.

51 B X #
Aoyagi, H. 1942. The fishes of the genus Franzia
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