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Abstract To examine the birth seasons of Japanese embiotocid fishes, Ditrema
temmincki, D. viridis and Neoditrema ransonneti, samples were collected at Otsuchi
Bay northern Japan in July 2000. Specimens of the three species were divided into
small and large size groups, respectively. Large groups included gravid females
and females just after parturition. Most embryos extracted from the gravid females
were grown and ready to birth. All fish of the small groups were slightly larger
than the embryos, indicating that the former fish were young just after birth. Thus,
the birth seasons of the three species appeared to be from July to early August.
Their annual reproductive cycles may differ from those in southern Japan where
the birth seasons have been reported being from May to July.
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EA S SN FEICE S HER - RTOLH
WRZT I %+ I Ditrema temmincki, 7T+ % F T
D. viridis, #* ¥ ¥ -} I Neoditrema ransonneti D2 J&
3EANER TS, HAEARAEOEHEICELT
i, KICKBLTHEDS, 6HICHET LI &,
HABEEDFKICRE L CTHIRT % &) 3fE1dk
WOEFEERPZFEOZ EHH SN TS (KT,
1961; Abe, 1969; Hayase and Tanaka, 1980; Naka-
zono et al., 1981; #&3F - # &, 1990; #BH(IH,
1996) .

AEHEEH23ED ) H 20 HEE L TES M
EEZ 5N T W5 (Tarp, 1952) ILKKFFEIBEE,
)T ANV T ROZEDRNEKIBETH 5.
E-oT, HERBRIZBWTH EEEARBUIH D
TR RIZTTKBOTEESHL. LirL, R
DFFFEDIT & A LIIBR LT DR KIR Z ALY
e LTBY, ERERUIOEKIBIZBIT S ERESE

BRI TZ L,

EFEAAEEBIL, KEIEMD) BRH10 2 AR
IZh725T20°Cx FHEY, £F(ZIF10°CLLT IS
BT TAHEKIETHS (LERITA, 2000). ARAF3E
&, JLESEAEY I 5 TRAEOEELY HET
HIfFRO—RE LT, KRBEBEY I Y- ITHAEH
3SFEOHEREICOWT, BFORRER L HE
ERBAOHIRR, BIUHEBEZOEEOH
BRI oME L7,

WEHBAT E A

200047 A 26, 27 HIZH T KF i E 72T KbE
BB > S T EOMETF YL Yy —11 &
FAWT/NEI% X248 (43x2m, HE&S5mm) 12X 5%
ExiTo 7. WEEBBATIIKEI8mDT IE
B« HTEY - BHET, KEEZHLICEETS
BB TOHETER LA, RESNERIE
LIOKE L, FERBIEL Y ¥ — IR bR 7.
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HAREARREEE O M CIIBIEIEIE |- R ME#AT
2T 5 (Abe, 1969; BEFHIID, 1996) T &H 5,
COFEICLVMEREE L, L, &R
45-80 mm D/NEMEMRTIE Z 0 R MEBAT KRR E
Thbo, MOHELZITbEPo7. EHIT,
M AETEIROIREEIC X ) 3RCX 4 L7, fE gk
DR EFERRITEK LAE 2 S FARE S
B, HEFBAOHE | AFERIEKT 555, HNERIC
FRAFIE R SNTEEATL. HEEZOMAESE
B (B3 - R, 1990; #H, KREERT—%) D
CREVCHEULT 5. RITIRME | AGERR IR ICIETD
B & hiw, EFRERIIRERD D ORKEICHE
<, ZEREHFZEL R,

TEIRH OMEIZDWTIIBIE L CAEREIR 2 L
REFOBFZIYH LA, ERIZ10%KL=)
YTEZEL, #BIZER (TL) Z@llE L. HlE
12, 2R 100mm Ll EOEAKTIE | mmBEAL T,
100 mm i OB & f5F 12 0.1 mm B TIT- 72
B, KMFETIIHRAEROBEKEIEEF, EHAES
NTHD ZWEREERLITRT S, BRI, &
EETMHSKEENE ZFORELTERTHLZ L,
REBLERTHLI LD OHETT— 7%
1o7-.

BRPLUBER

EREMETIROBE HREBEKIE, V3%
F T207184k, 74 Y FT1008K, Fx5-T
1H0EERTH o7z, BN 3FEOLREMM % Fig-
ure 1 IZ7RT.

735 FITOEEIE57.5-284mm DOFEFHIZH D,
157-284 mm (202.3+32.7mm, F¥ + EH#EFE,
n=19) ® K B #¥ & 57.5-782mm (68.4%3.57,
n=198) D/NRIFEIZHHEE IZX 55 & L7z (Fig. 1A).
KEIBEIHES IR, ME14BIATH o7 INEIFEIS
BHEREIR O TR T, MBI E R
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FERIZ, TA 5 FTIE2K47.2-208 mm OFi [
IZ& 1, 143208 mm (162.0+18.3, n=38) N KEIF
(M =5, M =33) & 47.2-68.7mm (57.8+4.69, n=
62) D/NEIREIZX 5> S /s (Fig. 1B). A F ¥+ T
ERI1344.7-197mm OHEHMHIZH D, 106-197mm
(148.0+17.0, n=73) D KEIHE (M =5, M =68) &
44.7-55.6mm (49.8+2.77, n=37) D/NRIFE (Z[X 43 &
L7z (Fig. 1C). /WNBIFEIEIT7 A4 ¥+, %457
WZBWTH TR A HE CHHR AT Z 2
VRS A
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Fig. 1. Total length distribution and sex of embio-
tocid fishes, Ditrema temmincki (A), D. viridis (B) and
Neoditrema ransonneti (C), collected on 26 and 27
July 2000 at Otsuchi Bay. Male (black column), fe-
male (white) and sex undetermined specimens (dot-
ted).

B (BHFREH), HEEA, RERICKFILZ
FER % Table 1\ IRY. REI#ETEIY IV FTLT
F & F I THIRS, HERA, REREFISHR
L7z, 4% % F T TILEIRMEKR L HEEAEERD
HOHIL L7, ANEIEEIC O T &5 20 B4 & fR 2
L72hs, Wb afFr Rt shiah o7,

FRFOEREHERE HRTPOMILESN



KIBED XA+ IRDOLERH 123

TR D& & % Figure 21278 F. 735 F T8O
AR DIGATF ISR 2B, () T0E -
BEE - BEENVE L CRET S, (i) HILE R E

LTI T 5, »2o 505 (KL, 1961; Webb
and Brett, 1972). ARBFFETEHON/fRFIX, 4 F
7 F ITDER30mm G DT T (i), (i) DR
OOLNTRFHEZ LSRN, LaL, ChER
CIEDIEHFIE, () DIFEDEBIIIC R > T b
2V CHIRFP OMOFLEIITIZHEELE L Tz £
7o, RRICEDEE L RSB L VEE O EE
BB EFERDODDIEZEL T, Zhig, 18
H - PR (1990) ARE LA EERTOY 25+
BFOEELERFETH 72, AFETEHSNK
HOOREFIZ7TA THORE THABRICE TK
RLTWwaEEZ LN,

BEPIL o THRES NN REOSER, B
FLoREw@R»BDONS (V5 F T Sw-
dent’s t-test, t=8.41, df=229, p<0.001; 7 % % +
T 1 Welch’s t-test, t=11.64, df=87.25, p<0.001; #
¥ & F T . Student’s t-test, t=6.95, df=586. p<
0.001). LA&L, 3fELIIHEDERHEHIIEYR
LTHED (Fig.2), ZlI/NEhotz. INEIFIIIGTF
EERVER L THREARDHIAL 2N EHD,
EAHEINTHE ZVWEETHLLEEZ LN

IS L, KEBEOERII/NEIBIZERTK
& < (Welch’s t-test, 7 I % F I t=17.34, df=
18.03, p<0.001, 7# % F I . t=33.99, df=39.97,
p<0.001, # ¥ % F I . t=47.82, df=79.42, p<
0.001), MFHEDOEREHF O ER L 245 -7 (Fig. 1).
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ik, HEES 5 (Abe, 1969; Hayase and Tanaka, 1980)
ZEens, MHiRMEE O REEIIEE L ERT
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Fig. 2. Comparison of total length between embryo
and small size group specimens (SSG) for Ditrema
temmincki (A), D. viridis (B) and Neoditrema ranso-
nneti (C). Each black and dotted band indicates em-
bryo and SSG, respectively. The embryo data were
based on 33 embryos from 3 gravid females in D. tem-
mincki, 58 from 6 in D. viridis, and 551 from 58 in N.
ransonneti.

Table 1. Number of individuals divided into three gonadal condition in each large and small group of
three Japanese embiotocid fishes, collected on 26 and 27 July 2000 at Otsuchi Bay

Large group*

Small group**

Species name

Gravid After parturition Non gravid Non gravid
Ditrema temmincki 4 3 20
D. viridis 6 5 20
Neoditrema ransonneti 58 0 20

* All of the females determined by secondary sexual dimorphism.
** Randomly sampled 20 individuals (sex undetermined) from 198 individuals in D. temmincki, from 62 in D.

viridis and from 37 in Neoditrema ransonneti.
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72 (Table 1). M5 RIFURMEARDEFEIRDOILEELZ A3 5

FAIR TR RIS N Ad ol EoT, & ] )
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HUWHEHATIHIRL 2227003 c& 2 ho
7",
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% (#%)Il . Abe, 1969; Hayase and Tanaka, 1980,
WO ARE, 1963, f&ERE I - R, 1990,
Ko D #BHFIIH», 1996, Kl KL, 1961). %
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R L LM EE TOMIRMFOR S 2 EICEE
w52, WERAPGEL 2L EHBSING.

HEROER HAEAEY I FITROHBAET A

KIZE LTI, HEERIZESEEZLNDHE
1F 2 B8 @ #1 %% (Abe, 1969; Hayase and Tanaka,
1980), KHENOHEBE (BHF - PE, 1990)
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7 I % F T T 57.4mm (Abe, 1969), 51.0mm
(Hayase and Tanaka, 1980), 51.4-58.2mm (#&3f -
FE, 1990), 7% % T T49.6mm (Abe, 1969),
48.7mm (Hayase and Tanaka, 1980), * ¥ % 5+ IT
42.5mm (Hayase and Tanaka, 1980) & #& ST
5. KIFETHON/HAEBR & E X S5h5BIF
NEE (Fig. 2) &, EROKRE LF L2 KkE
DIEMEARD STz, KT (1961) 137 I ¥ F T3
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