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A ecoloeical study of Cololabis saira (RREVOORT), in
the Pacific ocean - [.
Studies on the Genital Gland.
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Following the anterior reports, author examined a ecological study on the genital gla-
nd in this paper, namely, the degree of maturity, gonad weight, gonad length, G.W./B.W+
x10? , relative growth between body length (body weight; and gonad weight or betw-
een gonad length and gonad weight, mean value of egg diameter, frequency distribution
of egg diameter, most ripe ovarian egg number and ripe ovarian egg number, and bila-
teralsymmetrie of genital gland. The resuits obtained are as follows; ‘
1) The degree of mutulity are determined at five class of immature, comparatively ma-
ture, mature, most mature, and spawned.

2} Gonad weight, gonad length, and index M i3 measured as some morphological char—
actors of genital gland. Mode of gonad weihgt is measured from 0.2gr to 0.3gr in ovary,
and under 0.lgr in testes. Mbde of gonad length is measured 5.0cm at ovary, and 9.0cm
at testes. Generally speaking gonad Weight and index M is able to mcre larger accor-
ding to proceeding of season, and it show maximum in december.

3, Body length { body weight) is don’t regress against gonad weight. "The relation bet-
ween ovary length (X ; and ovary weight (Y) may be expressed by

Y =1.3553 - 0.6427X +0.0803X*

within the limit of present materials. ‘

4) It is able to separate between most ripe egg and ripe egg, and egg diameter in the
former is measwred from 15mm to 2.5mm and the latter is 0.55mm to 2.0mm. The
relation between mean value of egg diameter amnd body length, ring phase, fishing season
da not show a sigininicant difference at level 52. .

5) According to frequency distribution of eggdiameter it is bimode or trimode, and those
mode is locate at 20mm and 1.0mm to 15mm. C. saira is spawing in a few time in
year. The egg diameter of spawing time is measured from 15mm to 2.5mm and it is
very legible in the parsonal error of itown.

6) The most ripe ovarian egg number is measured from 120 to 1720, and the ripe ovar-
jan egg number is 130 to 2550. It is not recognize the regression relation between bod-
ylength (body weight) and most ripe ovarian egg number {(ripe ovarian egg number).

7) It was accounted for the derection and strength of bilateral-symmetrie as regards to
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some morphological charactors of genital grand C. saira. In the result it do not shoW a
significant defference at level 525 in all charactors. Therefore it is not recognize that ge
nital grand of C. saira is not bilateraisymmetrie.
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The freyue -cy distribvtion of the degree of matnrity fer all sam+les in each body length class. The Arabic numerals on the left rerresents the number of sanples.
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namely, 1st 2nd 3rd and 4th numerals on the left hand represents I[Vring Vring W ing and \lring fishes res:ectively.
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Male and female are toint out by



32% cVlE o> immature 39.52, comparatively mature 29.6% 1 L & (IR L7 b oo
Bk VAo FAKE v, V&R immature o FKC.4H5 &6 VG A immatare 40%, m
ature 402 TH ZHFRICBYEL Lo bR OHYFO —ERENE Ry boh £ hREETH
Do HMNBHIK/T ¢ BIBRUER LR OB MAEZEE 254em, HI275em ek ER G 3.3ar
By 245greR « 120 diim oy VB FAICHE S N T B BLEDE A & B ~2 L MR VR
i 26em~27cmic s L LnHY VA THHLI VRIS b ocHR 5,

2. BEUC R 5 IR o B ERINAE
AMPEE L RRELARBEOUETINIELZE MR T 52— Fke L, SR 4R E0#O

o 'ff'fL%H”J*“.ﬁiﬁi?)%ﬂﬂﬂﬂﬁDé’rﬁﬁ‘ﬂfficﬁi%’a——.@D?ﬁé’%ﬁi‘ﬁ(fﬂ’l T BT B~Do B TIHETHIR
ORI ETERE R A EERRE S oIk D HHFlL, Hic M=S#iRE S/ kEx 10
LLABEs MaapoBErfRidT Index LA3:E~LNZ5h511%0 Factor HIE
L it

120

100
80

éo

(g« AR ESAE o REES 0.1gr BLTHhb
25griZ. JRELE Olar DLFA 6 70gr s£2xfll 0%, 24#
DEFEOCHEST AL E (Figl) HEZ 0lgrkikc
Mode #'& o 38 dvoo BB 0.2ar~0.32r icModess
HEARETRAE (ERIEE X DR Z v MAI2BRF
2.0arly R 40R5.0gr ) FR3RC MM 375G 2.0grplk
H12HR TP 5o NI RS DHERBRHE TR 4.0cm b
13.0cm, SR 2.0cmas & 13.0em i b i B & ofil
EREv, —RIIBREMEIVIEREL. 2880 8ES
fie> Mode @#5% 9ucm, B 5.0cmed 5, HiLIEED
PELLEAFEDOH TV v v O ERFOEERTR 225 1950
SEIC B _REC & W EES esr it r Mode kiR bfe:tap:
BT FARD LB TG Se
@4 B nEL - BALBROHTY v ~0E h&ﬂ%iﬁmﬁ
TRHCREDRESDY bN—RCHAGEE T I 5L
CAMRER S INT2 L L, E —AC aE TRONS
RFHALCTESLANTES D29 D | FRD & 19324
~1935 BRI D TR S allLPi‘—JfTsZ%:aWb 1 e
i 0.27gr~219gr v b s 4 L e & e 28MEMAKE Sarpk
Ea 2k B 007gr- 1.9 THBCE RIERLT
Frhs 19434 kit 73R GIp E 7 1grll B & o310
20 W 60 o wp B BRCH o, it 4458 4 lgrli 4% 89K, 2arpl ks 21
Fig.l. BCEAE vl S TEIR E R T Is 0.10gr~2 50gr,
Frequency distribe€ o1 of gonod Weitht g id 0.050r~2.90gr -GESEE 12 B TaCEEBT 95
and gonadlength, Abscissa; upper, goaad Fhai~1H Eacin s k@i Py 1950 & 21ar b e
weight, Iower, gonadlength. 127 1038 % 35 5 30grcm b O MR 0,22?_ p
~15gr, 55 0.1grkfE~1.0eric 47 L, Raiffid 12 sepipic 115 Aic@ e XE xR Ui - 3
EIEEO A TR HBLL JETHECEIER2~2 barfyi0.1er 4 fi~1256er TH ALY DR §
(89)

R
W
e

o.

o

60

10

20




12 { b Wi MBS Ry HFEC IR
LB fE B Wy o i BT 50 3B
Mmoo HIRER oRA
B/ iE (b £BEAIBIL, B
Bl REAN RS TIERST RS G
52 BEE S TECESERC 108
AR EEEo R0 2% by F
ig2. kLo EFBERFTHEE
EpE Odgrafai~2.29grik s 0.15Ri%14
2eriT 375 L. WFHECR 93 TR
B 0.10grEp gL 0.12gr & #8H C W YE
Fkyr (b 128 FR Lllgr, &

RN A | 167ar k@B ERT. BERORE
R \"’\/ E DIk i BIRT 5. MORE FiH &
o rpl Bpatslle i3 0.11~1.25, BPE0.14~2.70 [T 55

o %.go.g/' o, & L4 ° k-3 - . N
Lo . To. 98 Haom TR HE 0.15,
2w F TR - " % HE021 s s TR\ LAk @ K &
' BEHORELISINH2.02 ZoR LI
Fig. 2 HDRER IR BIT 50 —iHC

Tte seasonal variation of t e index G. W. /BW.x10° A PERE R ROME 9 B Tl
(upperl . gonad weight (Middle), and gonai length (lower). X ARFHMPOELTH » JRAKX
Black circles, Male; White circles, female; Silid line, Mean < 7% b L2AICEEEE RTe Kiddds
value of 10 day of Male: Dotted line, Mean value of 10{ay SRR T dC 127 fhlICREEES
of female. g LTEAHEF C( 124

FhicIi%e curve/S FRHEL-TRE 23 & B~ T o SBo THBTH S HEREL., £F
B.(F Population &2 offc R cER AN AL FHEAKHET S LE~BILLS,
HILWR OB T+~ ~ 0 LARE S €T ®RAKD @ %0 0 FHiEEIpE 4.7cm~7.9cm R ELT7.9¢
m~103cmicd b, 12k afiix KL, Mix 108 T4, M 128 ek «REMERL.,
BE S E AP 4.lem~8.6cm, FFET7.0cm~11.0cmic 54 LA AR 1ZEdamky 118 ik
AFmMcHET 3 E L, NEROEIROCROEREIEEHeRECH AR (B3R TA
ROMER BB CH b IR OB LSS THR TH D & LTR Do WTEBTFEHIED
RIPE 44cm~95cm, it 6.8cm~1Lbemic ke, ‘AT 5,06cm~840cm, $5EE803
cm~1109¢cm A LM 98 TR, BalEdn 115 Th. HIZA BB 3, Ficilt
BoElric DX 2 (s EE TR (K 12 B Eax Peak 2 LT T#E3 2ERT5H
Zo HoThMBENES @EHF ¥ 5+ Indicator: LC@iFEE S datLinvo
OERE - OBER - EROB-Oho R PR oIEEE « # ot RLTE 3o LR
EROREIITHEY Ko, figcd IViga vidar, Vigs 0.87gr, VI & 1.12gr, Wik
f 402 FEFH T2 Vinh 0lgr&, ViR 059ar, V] & 0.79gr, VK £048ark {87,
BEED Z2 o VERARUVG DT HECED R ENHRIBENERC SKORYETHETS 3,

(90)




TV 8o LA ER G ViR foi X b &K & ¢ BEBuc i b &l B8 2 s FR # Separate
LED EE~BNL 5o Mt Vigm BrVs o Index “M” ity T ZHERICER T\,
B EVGenFERVinnkEI b XE(EOTRIFECHZOTHA 50 £HMRE X O
BT A SR A Vg m4.75em, iR h6.58cm, V]# [06.78cm, VI £10.50cm, 3 T Vigi£6.83c
m, VE09.39cm, Yk 010.03cm, Vs 1L50om k. Vs ke Vil &e 1t fEO 2O BE
OEWIES T 5% 0kl BTEECH S LVRAOHEREG VEAOREEI D REZVEE~
5, LIS TEERETEWASEABROMBELTELWb0EHF~ D, RAOCEHERE
X R o b A g Serarate § 3493 0o EL BEEO Index L LTERLADS
b AL o

W o=  BERMOMO X0 RENER 5 $OBBRTHETHD. KOTHEEROKK
T HEEROFNL D EHAMCKENETR~ B, |
BT EROAE AR s TR OIS  THREH Y MicEohH 5 B 27 e FROEAMR
EOMCHEBE R ELRS 50 E 5 b ERto BRI C O v TiE LARALUE £ o Factor k2wt
LAETEV. .

3. skt EAROBEHEE

WpEE GRS E B - R R R RS oh ¥ Fig3—1 € RTHREMRERRL BN

L
OVARY ° .
N - B -,. L)
o-.‘| » -
Al gt 3 e - -
" T e b e .
<t ks, "
__,;am AT
7] ] M L]
TESTES AR 4 ..
. % L } TESTES et - .
" f&*ﬁ“-ﬁs . s .t - -
AL y LA - "
w ¥ an M ® L3 N lﬂ‘ : - .
Fig3—1 Showing relationship beteesn bodv w Loy *
length in cm and gonad weig-t in gr Abscissa f'.":‘.i"? ‘e .
body length. T A e
Fig3—2 Showing relationship between bodv-
Gj R weight in gr and gonad weight in gr. Abscissa
4 OvARY : bod: —weight ass rted by 10 gr.
4 i % MOk EEmEE 18.0om~35.0emT M@ 19.5em~32
11 _-‘i}.":;»'f:, % 0emTeP 5o o Immaturesd 18.0cm~30.2cm L5 T
L aiewle, e
s &gt_{-’v‘ i 7 BwnikEHRCHEAT L Comparatiuely mature 12
. 50 T TTme T T

5.1cm~30.8cmffjic  Most maturep 26.4cmL i @ 2
HUER T 2o 260mlT G & B DRt AER L 4w L 3L
emBl BT 1 RE LWL B TR L e ENERKT
% 3lemp k¢ 1EEEE LR bORBTREW L7
emp T FTHB LA O b HTHREI V.

Fig- 3~3 Sbowing relationshi
betrween gonad lengih in em and go- @ RE> AN T 0 BHAHRENERERCREDO

nad weigh in gr, Abscissa, gonad L+ Fiz3—2 mRTEREZESREL BN . lORE

leng-h. B.ack circu’'es; i mature. g
Cross-bars, comparativelr mature, WE0E (X 23.59r~179.0gr Gl 26.5gr~1bl.0grtd 5,

white circules, mature. whitz triangl DEAERE S L EERER ¢ BE~onkHBolEAT
es, most mature. EoEREs (X) LomEsE (V) & olRRe ZREFA
(91)




|

ﬁi@éﬂ%@ﬁimﬁﬁbtﬁb(ﬁg&ﬁ).ﬁMmEKWﬁﬁiﬁt%o

Y = 1.3553—0.6457X + (.0803X*
BRI S R ERRERRY 6L v, P B 7dem, ERL35gr LT CM ost ripe
egad ot MEHZEL K \» LES 88cmER 1.3gr LL_EG ripe eggi frein il b HFE L
roﬁEélwmaEiﬁgghﬁd&ﬂrmeqgkﬁkﬁmw&i$%@%ﬁﬁbtmo%%
CE s 1lMom B R24er bl T O L ot @ B L.
4. 59 & & 4l &

ﬁV?Wﬂ@ﬁ%&%%%fﬁﬁﬁtKOTﬁﬁﬁﬂﬁ
P i . LR B | Bl e AR CHORECETHED
YR . Tk A TR, LETHE 9 Mofic kLR 1/
' : omﬁm%ﬁaD&%mﬁ{ﬁﬁﬁﬁﬂu@ﬁﬁﬁ?%%
mm-ﬁmnﬁa7Ff3¢mow1AI#%EﬁkﬁU.

T w T &% #

Fig. 4—1 %%mmbamﬁﬁﬁwﬂﬁI@ﬂ%ﬁ&mxbﬁlmﬁ
Showing relationship bet.ee: A G AL 2 Bl gk oy G DER S L E et 2Tl

b.dy length in cm and egg L CEBIRAEDITS by BB IER K T hMTa&

dismeter in mm. Abcissa, body 3O MHC M bFgad ekl LTERE 2 WP

iength. White circles, most vi - S E R IEED YRl LTHRERT L5 2 HbhAs ol 3 L

nea eggs. Black circles, rijened B T B ERbo R L TaPN BT .é-'-" [

cBES it 5V IR A9 (Most ripe egg. & R L. SEOMH
¢émﬁ%ﬁ&%utm¥ﬁ%%(ﬂmqm)&E%Lﬁ%kﬁbfﬁ%oIM#oﬁﬁﬁﬁmﬂ
%#B%kDWDWHm%MEmﬁL%@¥ﬁﬁ&$btﬁﬂ.M%hme@g&rmemg@
ﬁy&amw@mL%mm#mmmm%m?%u@e%gﬂwﬁﬂﬂﬁmmdmmmrﬁﬂm
egg » Most ripe egg o S EEKTHE (_1.72mm~1.80rnm60j\: XX FRLT 250 ko IBEE
B0 Most ripe egg 1.8lmm-~2.16mm, ripe egg 0.85mm ~1.76mm¥ 7 L. 2Eiko5
%%mmmbﬁﬁomﬁﬂﬁpﬁ<BMmeeggume%gmkéé%E@Mﬁeéﬂtﬁat
Robhtroe

) A & I %iE - Figd
—1 cRTELERSBD S
e HOBARTIRE
CrdEFTEDHLRE V.

(2. et & 98 EH A ;- Fiz
4—2 wRTHREZE KRR

Fig., 4—2
Showing ielationshi; | etwzen body-iength and egg- &4 Most ripe eggld 1.pe
diameter. Most ripened ezgs @ & V ring fish, egg DERTONOIR T ik ¥
Tl rln,g fish, )’( \‘I ring Jish. I{iPEHBd eggs | Ov .;‘Rab kﬁ% Vﬁﬁ 1.95mm

ring fish, « VY[ ring tish, VI ring fish.
ng L % (¥ 1.09mm, V] #; &1.99mm

xﬁmewwﬁma%mm&gL%mm&ﬁko%ﬁmﬁm@%@&%@%mn%&ﬁﬁmo

Vg s, Ve ROVR Ao 2CEZAH LN LT NWT LITED.

@i s o X 2 20 : 1W0ALS 124 EoRFETEEDEOEBEDT RIXBE TRV,
¢ 92 )




Fig. 3—1 Freguency distribution of

egz—bhiameeter (Abscissa),

»0 |1
1.15
ol
1o .
144
172
wl S 136
) k/\
ml X 7 2,05
i \/\\ 2.25
m' k 2,38
i "xﬂ 2.7
h—
wli 2.76
uf ‘
!
m \‘f—‘\ 206
mf \ 313
o \,\ 3.6l
wol' ‘-\A 410
;oné L 413
100} \ 419
PR
: 4,23
w|
il
lliﬂ“I =‘.
: \ s32
w 833
3 12 TEnm

(32%)



-~

FoTHEMIORIOR EACERBH N T VET~S,

OB MLE ¢ ARY RBIBEA IR LI oBRERDC 30HE 2 008 L A LS b
Bl IR 2L BRSO S BB ER Lk, #0@ cark #5 caiforlnia sardine 0% L [{
Chie 12RCgant 18Ro Csaira oA IEonm nE X b &« lgr oIt
M LEOH BT Lo Index” M” SlicRm il as s (Figh—1) M a3k 2 { Most-

mature o f (4 T@Ek 2umm%iiic Most ripe egg O Lo TRE Y. ol W awse
RABD T 2o fiic LOmm~L5mmicripe ege @&+ $®33% (LT bimode iyt
Irimode #7R7F, Index*M” pigv& { Mature o {f{k@ B 0.2mmskRio W & 55 L 0.7mm
wy OhHBE LPEE & 45, OUBERALZ b o®t b LSmmEGEERET 2.

ghdex® M” 21K & {C3% Mature o{fi{f:ix Most mature >kl L 2 @ ModefEn g A5 -

e —izi 2ommpiie Modemd 2 Most ripe egg + 1.0mm /) 4 L5mm e Modemn & % ripe
egg LORITEEERTCHERDPBE LS LB EH 5, MbISE~A BT F >« iC 2 S E
MEBTOLILZETE20NEETHDL S,

OVIRRF OBl A & & ¢ MR EEEE Lemmic i B & i
EF4FB L LTELHEETIE Most ripe egg o 21t

w 2/ 150mm, B A250mm, F#199mmE R Lk, ripe
egg DA E X EiE 1. Sdmmps & FBA2 mm €33 Ll
dmmE L T e H5E#EE W0 r Ry 128 Tk
10 . I HE N ECH o Model 6mm k(F lEmmob Bkt
) i : & LA IR £ R LB 3 (Figs-2), & OTHHE2.0mm
Yi§ 29 LU DB TEA T EE D 3 0 EE 0 &1L FIE 1.50m
Fig. 5—2 MU T CHIIOMEL B~ dndn WLz, FIHE
The compsition of ecg diametor 25mm @k 3 E THIEOMHEK DS S bI% L mmcKgIEE
those are de osited on the gill FOMELHBE LN Do BOTHMETLLEFEHD

net. Abs issa, egg diameter in mm

OREZEHFOTI L 0 HHRE (HT AKX 2 wEEA~
BN S REWHOEMEOSE, 5. AR, SR0ENLATH 3OREE AT 500E0
FEMRTRENZEKECERNTIZ SOTEL I ¢

1

i . J . ‘ | . 5. 2 5 B

. J . L 45R (VER M25R, iR

| " 20T 2R

. - . 1000 - B -(Most ripe eggNo.
] ¢ | ] +1ipe egeNo, shitripe

1., 1" .. . | . eggNo. ) »#H~RK

1°* . I . ¢ ) . BIF AR O 8B

1 .. | (VERHILR, TH 278

'JJF_'——R_'_‘T-' Or-—-g.—r—T.-—FTI 0Ly, F R TR T @%gﬂm MOSt ripe eg

gNo. ¥ % hFidic o &3

Fi & B L2 R 120-~1,720

Stowing relationship betwen som- factors and ripe o-zrian T Do HALEMRD o

ergs number, Abscisse, : Left, body langth in em. Middle, B/ 480~2,000 k b §#54

body weight assred by 10gr. Righ*, G. W./B. W. x 107 WASREU IR OTRK
(93 )




BOBIRLE LR TELS LE~LN S0 KERUKE > BIME 0BG Figh o mT8
CHERFREED S e L Index* M” ¢t ol usdTHET 1 KROEYEERREHED &
5o 2PIIHL 130~2550 % Bi~rro A DUE L OBER Fig? oRICEMEEEED ol
Vo MBI ARRHEBAOMATC HEI0EE LB AR SR bELE 240 TH A
%o VERH AU FRADRMTI DT 2RI 7R © Vil 89148, Viga 1,017.55 TR ED
ﬁ%ﬁﬁﬁﬂﬁﬁFKMEBV%ﬁ&Wmﬁﬂé?W%ﬂﬁﬁ%bEﬂtwgmtéoW%Hﬁ
DY BRI KD EOREORREWFI LHE Tl e 40T TS bAZEORILBEOE

?#>v©%¢%ﬁmomf.%%ﬁ.%@~ﬁﬁﬁﬁﬁmmaéﬁé(%benkm&%men
Se

. °
o .
.
m 2
. .
. .
L) » o
o ey *
L] - M -]
& A . - a0 »* .
- @ . o
o »
1o . o *a
8 .. * o :.,. % a°o°
o™ b4 1 I.. %
a © o .. . - .D.O‘
. e * «‘ *? A hd
5 ® 1 o ®
Q 7 . ®
- °
° ]
° . T y °
’ " B TR Y T A T W T m T w
Fig.7.

Showing relationship between body length and ovarian eggs.
Abscissa, body length in cm. Left: White circles, Vring fish, Black
circles, Vring fish. Right: White tryangle, Qctoser. Write circles
november, Blac:circles, decembers.
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