FEKTIE B8 Y FERILSE 6 A
Bull. Far Seas Fish. Res. Lab., No. 8, June, 1973 79

24 5 (Coryplacra lippuris) L T2 45
(C. equistlts) ORFOARE 2 5 Fic = v
2 v 4 7 OERIREY

wOAE MR e B — R
CF K BRI GHPEKEERT A

Studies on relative growth in body parts compared in
Coryphaena hippurus and C. equiselis, and notes on

gonadal maturation in the latter species.

Masashi TakaHASHI and Keiichiro MoRr1
(Fisheries Division, Chiba Prefecture) (Far Seas Fisheries Research Laboratory)

The two distinct species of oceanic dolphin fish, Coryphaena hippurus and C. equiselis are
nearly cosmopolitic in distribution and the former especially carries commercial value in some
waters in the world. The present study based on 130 specimens of C. equiselis and 28 C. hip-
purus (Appendix Table 1) was attempted to find the relative growth of several body parts
mainly of bony structures (Fig. 1 and Table 1) against the standard length of a fish, so that
fragments of bones, which are often collected in the stomachs of tunas and billfishes, are ser-
ved to estimate the original size of the fish. Also, numerous specimens of C. equiselis at hand
permitted to measure their sexual maturation, which indicated particular life stanza and was
reflected on the mode of relative growth of body parts.

The allometry equation, Y=5bX2 was adopted for the calculation and the data of dependent
variables were plotted on logarithmic papers against the length of fish (independable variables);
the power regression was calculated by least square method. The high lights of the findings
are as follows.

Four parts in head (Appendix Fig. 1 and Table 2) in C. hippurus grow generally under
similar trend without sexual dimorphism, nor observed inflexion by growth stanza ; relative
growth coefficients of each part calculated are smaller than 1.0, or allometry invariably nega-
tive. But, in C. equiselis (App. Fig. 2 and Table 3) there occur two rather sharp growth in-

flexions nearly simultaneously on each part at the size of fish 180 and 300 mm in standard

length.

For the growth of vertebral column the two species show different trends. In C. hippurus
(Fig. 2) the length of each vertebra (measured on centrum horizontally) is nearly equivalent
during juvenile stage, but in adult fishes the size of centrum varies significantly with the larg-
est one on the 22nd, thus, the “vertebral length curve”, linear presentation of the length of

vertebrae in series, is skewed greatly. The relative growth of vertebrae naturally show diffe-
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rent trend by four portions studied (App. Fig. 3 and Table 5). The species showed no sexual
distinction in vertebral length curve nor in relative growth in the portions of vertebral column.

¢

Whereas in C. equiselis the “vertebral length curve” (Fig. 3) is much less skewed than in the
other species, and within the species the skewness is more prominent especially in large male

fishes. Also, the largest vertebra is found around 27th instead of 22nd. In large females there

¢ )

is indication of bimodal pattern in the “vertebral length curve” in C. equiselis. The relative
growth coefficients of vertebrae in this species show, by the two different portions (pre. and
caudal), growth inflexions at 180 mm in length of body and sexual differences in larger (over
180 mm) fishes. The two portions above with different growth coefficient value appear to be
compensating to make the growth of entire vertebrae not effected by inflexion (Fig. 5).

As to the external features, the depth of body (App. Fig. 7 and 8, Table 5) in C. hippurus
increases in slightly lower rate than in C. equiselis, and inflexion of relative growth is obser-
ved at around 40 mm in body length in the latter species, but not in the former, presumably
reflecting the incomplete size coverage. The weight of body appears to increase steadily in C.
hi ppurus over the size range covered. There are some studies in this connection which show
that males are heavier than females for fish exceeding certain sizes. The sexual difference
may not be detected because of the scarcity of numbers of fish measured in this study. In C.
equiselis the increase of weight of body inflexes at 40 mm in body length as observed for its
depth.

On the basis of two gonadal measurments, diameter of ovarian ova of two females (Fig. 6),
and gonad indices of 30 males and 55 females of C. equiselis (Fig. 7), it is suggested that the
species enter spawning at the size of 200 mm, with gonad indices over 18 for ovary and max-
imum of 8 for testis; fully mature eggs (transparent) measure 1.1-1.4 mm in diameter carrying
a single oil grobule of 0.3-0.4 mm; ovearian eggs develop to maturation by parts, indicating
the repeated disposition.

The general feature of heterauxesis of the two species examined in the present study is
found in disharmony, admitting that the number and size range of specimens be by no means
satisfactory, especially juvenile fishes(smaller than 50 mm) for C. hippurus being lacking. This
fact alone may be responsible to the “straight” growth lines, with no growth inflexions, re-
presented by each character tested in the species. Whereas in C. equiselis, there are recogni-
zable 3 growth inflexions demonstrated by the characters tested. The first growth inflexion
takes place at the body length of 40 mm shown in the depth and weight of body, which roughly
coincide with the transition from larval to juvenile stage characterized by disappearance of ce-
phalic spination. The second inflexion taking place in the length 180 mm is witnessed in 4 head
components (male and female) and posterior precaudal vertebrae (female), and it may be noted
that the inflexion occurs preceeding to the first 'sexual activity. The third growth inflexion is
found in 4 elements in head, takes place at the length of 300 mm, but this inflexion seems not

to be associated with changes in anyother biological characters.
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Table 1.

Portions of body examined with abbreviations used (in parenthesis)

and the way of measurements in the present study. See also Fig. 1.

Body part, length

Way of measurement

Standard length
s.L)

Head length
(H.LD

Cranial length
(Cr.L.)

Upper jaw length
., T.1)

Lower jaw length

(L. 53

Total vertebrae length
(T. VL)

Precaudal vertebrae length
PV L)

Caudal vertebrae length
(C.V.L)

Vertebral length, including
Hypural plate length
(Hy.P.L)

Body depth
(B.D.)

Distance from the tip of snout to the posteriormost point of

vertebral column.

Distance from the tip of snout to the posteriormost margin of

operculum.

Distance from the anterior tip of vomer to the postero-ventral
tip of basioccipital.

Distance from the tip of snout to the posterior tip of maxil-
lary.

Distance from the anterior tip of dentary to the posteriormost

point of articular.

The entire length of vertebral column, or the distance from
the antero-ventral point of atlas to the posteriormost point of

hypural plate.

Distance from the antero-ventral tip of atlas to the posterior
end of the 13th vertebra.

Distance from the anterior tip of the 14th vertebra to the po-
sterior end of hypural plate (18 vertebrae in C. hippurus and
20 vertebrae in C. equiselis).

Horizontal distance from the anterior tip to the posterior tip
of respective vertebra, including hypural plate (terminal verte-
bra). Measurements are taken horizontally along the mid-vent-
ral line of the centrum in atlas and along the mid-lateral line

in other vertebrae.

Vertical distance through the body at the deepest portion.

9 10 1 12

1314 15

Fig. 1.

T.V.L.

Axial skeleton ot Coryphaena equiselis, 324 mm in standard length, and the

parts measured with their designation. Also see Table I.
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Tric gDt T A —2—%RFHE Lo -7, #AEAELTRE, @®BLEZEZ Y, BEHEEREE X &LT,
Y=0X> Xt logY=logb+aslog X T &It b, 2 LT ZORELZPAID EHEKE 1T 2 485
WEAZEHTI2HDEALL, HK (1947) & MARTIN (1949) 125t - ¢, MEpkER (relative growth
equation), o« ZHAXNERE (relative growth coefficient), b ZIEENEEE(initial growth index)
EEHE LI, MUL, HERERED LICELWEGEENE (isauxesis), 1 LEZGAEZZhEThERE
(tachyauxesis), FH%E (bradyauxesis) & U7z, Fic, H2EBAOKREICHT 2 HREICHRT, #Hxt
WERED & 2EEICENT (LT 256%, KE& (970) 1Kit - TEREREH* (growth inflexion) &L
7o

I #HEHO, RRICXNT DEARE

1. B

ERicATiz, BEE (H.L), B#HEEE (Cr.L), FFE (U.J.L), THE (L.J.L) o 4 HBLENE
Utz Qe 81 KZ3KD.

1435 (HK 1)

KRED/NSONVERICDWTIE, HEPHESRETH > 720 & - T, 2ERONEEEFIIL 49.1~1,015. 5mm
TH B, HRMBHLALEOR, BT 170.5mm Pk, #TIiZ 231.9mm P EOMEKIZT E1T 5T 3,

BEALICDNT, KRBT 2EUFICHIC X 2%03H 2 0ELE T THRN . 2OFEELTR, HHIDIE
ST ENFERIC DO THERER 4 ICEREURZIEE L TE D85 * — 2 —Z2HE L, WEMNTHREYK &
EESHEOZED HEMOKE (FRE) 2187 B2, ZORKE, D 4 A2 TE, VIR
DT, MEHERIDZED 5% KEH IR TN TOKETHETH 2 LHESNDE C LiFED T,

wic, WO SHIEERE, MEEH Ty D/ v—7E L, FcEFIEETEY, s RE
DEREDIE N F V=PI DN TEEL L & ORI TRBEOBIEETE -7 Z08E, FREOEREK
WOWT, 5% KET, HERENALEDONIMICIE, DTFROWAICDONTD, 5% KIETIR, BEDE
BaEDoNEhotc (B2FE).

ORI S, EFHEAMRL 3MWAICD0TIE, HIRHOKED/NSWEKE DT, WEKEHKED
AEEBUTIAOEYIRAES TRV AT T EMBERI LN EEbN G, AAic, fEREECAICLT
EREHELTASE, IWHILEIEELOHBERELOTEY (K1, HF5F).

FHEEOBAIT OOV THEICHE L #NG &, HIRIAR L & ORI TERHREICDOWT, 5% KET, ZEds

BETHBHDAT, HEHIARAROEEFEMEICS, HEMEHREE - oMic 3B ERK, BIETEHEO
WFRich, 5% KET, ZREETH 3 EIHESINE L, Baic, FHEICOWT, fMOEKE 3 WA & F
B, @R%2 I LTRREEFELTA 2 &, FUEEIZCO 1 ADERRIC XL EYET 2 L, KHllEER
OHEL OO TEV ., 2RICHAEKSDTNDT, RENBHERIETEEND, L, o FFERIC>0T
EUREREIC, HERETREBENREESEC 5, THOLBREEHFBHEELTD, Thidd bbbt v
PFELLOTRII TV EHEE LI,

ZDESiC, ¥4 7 DEPAIMAICDONTIZ, ML ZHENRERE CECEELTE LKL, AEEKERAT
BRENETN—EOREEERL, BHFCREBTEETLBVL I KBEING, b 4 BABEOKRED
IEAr i, MHE CF3H (=0.946), L3 («=0.919)>8E («=0.896)>HH#HERE («=0.858) DRRIcH
3, 2LT, WIFNOHASERICH LT, FREOEKICHD, KEDOMINCHE T, ZOEMHETRES

* K (HTHD 13 growth inflexion € [ZERA | OREAHTTVEY, COEIMIcEAVSIATNS
DTHE VYT BA, 19700,
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Covariance analyses of Lgenth of body portion and body weight on standard length, in C. hippurus,

Table 2.

among three groups, ie, male, female and unsexed. Black stars represent the level of significance for

regression coefficients and white stars for adjusted mean values.
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Table 3. Covariance analyses of lengths of four body portions in head of
C.7equiselis on standard length, among several groups by sex

and body length in mm. Legends are same as in Table 2.

*\\\\\H\ Body
T part
O S, H.L. Gel. | Wik | LI
between T
Male, 180-300 = — * %k =
and
Female, 180-300 - B — o
M. & F., 180-300 *kok | kokok T kkk
and
M., F. & Sex unid., smaller than 180 ¥ ¢ Y Yo v 1 Yk
Male, larger than 300 * * * K * * %
and
Male, 180-300 i W — -
Male, 180-300 e i o
and /,// A /
M., F. & Sex unid, smaller than 180 |~ A rrn |
Female, 180-300 = ] kok ok
and // /’/
M., F. & Sex unid., smaller than 180 /"/ // o Yo Y

WAL E S 0.1% DKETHRFRE, BEEFEECEOFEE B SN, KE 180mm HHET, 2 b0
N OBEEICAEB IS E IR C 2 T EEZRB LT 3,

fRE 300mm P EoddE, 180 PIE 300 mm Rt/ v— FOEIROEDKRER, Wrv—7OHED
ALDNTIT I oo HIRD E 5D, KE 300mm %2 2HEELZIZEAEHERII D THE2DTH S,
ZORER, WIFhoBFIc >0 T bEIFREICEEDE BB I i,

FHEIDWTR, &KE 180~300 mm ORI TRIFICENSASNIDT, MOKEXEEOEFOED
B RMEER] 2 127778 5 70 2 DFEE, RE 180 mm, 300 mm MHET, & OMAICDNTS, HREFICAR®
RIS EALDSHRC 2 5 L,

P EOFERNG, TER¥ 4 5 OO 4 HALICDNTE, 4KE 180 mm FIE T Fittic 358 LT BB
PHET B0 T5IC, KE 300mm HETHL ESHICRBERTBRC 26D EEZ N3, CALEUD,
HERREHICE D 2 AREEL, ¥4 50BALRAE MHEE > HE > HEBREOHTRLEN, KE
180 mm MHEE TROTNOEA SHEE, 180 mm~300 mm TEHIEAZESERE, = LU THKE 300mm KT
THUEBREIELS D BRI N S,

2. 5 B

BABYE LTHEONZAEERICENTE, DRONEEBSEARRETS, BRO—HIRIZEIZLACEE
TEHZENEV, 2D, BHEY Z0MHE FEREHED DO JEBLE LT, RS EFERShTE
Joo —H, =4 (1958) @7 ), JWH - R Q96D 0% v =, [LH (1961-a) <7 ¥, ForDd (1937) &
KA (1961-b) 2FT78 » = EHOBEBERFEIC OV TOMEIR LTS LS i, FEHB OIS AE
SREBFLEOMBICE s THRERRLD, T, AL - TREE SN TENLTEC EBHMONTNS, L1z
Mo, FEEHEF BN E T 254813, BED OINOBAE ELDIC DO TO B DR BRETH
%o
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(L (1961-a,b) 124t > T, SHEAKRDFEHEE S 5 7 Ofkliic, #EIKS &H 3V IZAEDRE L BuE ki
THEG LB HAOESZMEIC LD, ZNENETNHTHAZ OHW B [HABERE (Vertebral length
curve) | Z fine (B8 2, 3
Do zhlickb, %9, &
EOWEIcER > ko E
D EbE BB BZE L
720 RIC, —EEERNTELE
T8 5 i, REHTILHE
K EBALICONT, A,
RIS 2 MR F A~
720 108, HEEREMRRAHC
Izl G &
KREOBEE2EICHT 3 LA
AT 308, CoTRE
EExZzOoFTFEAVK,

VA5 KhEREDVA S B
DOHEREIRERIR Lic (88
2D AR KED/N
SWEKICEBNTIR, oM
REMBRITEHETHY, B
Fp o BT OO HE AR 3B A S I
HOHERED B REVERE
A, ZDEETED LR,
L 41C, #EDH 200mm %
W2 5L, HEREMIZ, B
HEDIZIZFREDE 22 HikE B
TBHEAET 2, WbWwa [#KiE
M| ZRTEDICIEDE, TD 10
B3, Z0HROEKEDEN
WKPE-T, SHIESDLLE B
ST WL HEHE DD
T, WrEiR LEEngs, Mp -
SRZpED, FEofHnmid
I ILEBOBERTH 5L 9 B

30

20~

LENGTH OF RESPECTIVE VARTEBRA (mm)

WREZD 6N 5,
VIERIZES Y, REODH -
me>h7T, WFhotkd 2 i
= s =z ! 1 !
ZOEIZHETE, TORE : L ]'0 115 1 = 1 310
EREELEOHAIC K > TE SERIAL NUMBER OF VERTEBRAE
UL ENEE, Ldrd, HEREK Fig. 2. “Vertebral length curve” for C. hippurus showing the
EfhmakE, KEORINC length of each vertebra from the first to the second last.

Measurements were made on 12 specimens of males (M)
LS Ay BRI D HS ’
PETE 57T, el DR females (F) and sex unknown (Y), 69 to 975 mm in stan-
ICEALT B LEEEN B, C dard length. Each curve is denoted by standard length in
DOBEERD S, K4 OHERAK mm. Note the 22nd vertebra is the longest in adult.
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ELEREORINCHHE LT, #Ekr» dRAIICImT 250 TH s 2 LTINS,

wic, i OMAOKEICKHT 2HEREABETECEE L, Z0kDic, B 1HHA, 8 1013 Hek
(B, 1Helkd7-0 0@, 5 14—18 ik (AU I, B 22k, ERBORPAERFELE LTE
U, £42DESE MK Lic kBicd LT 7 v Lic (3D BL, 5 10—13HEKIZ, 5 14—18 ek
DAL, WEBZOLOICH, REEOEILOEMHIS, BEAEEB ALNENL DT, KTk RE
A% I

TNSBHHEDOKEAICDNT, FBOHFBAICOVTITE s @D, Al RO X 3 ERFHREK
ROBIEEEEDED FEEOBREETTIE o 1ce ZORE, BEEICE T MR T B IEFAEIcE S0
(19%k#E) pspl & hficid, VWIFNOWEIICDNTS, 5WKETEZEOERBRHINEL -7 (B2
o TOT LR, BEABERIETA T, KRICHT 2 kR, CollEkRTEATE, ML, &
BOKNCE T, DLEDED L REDRBNCLEERLTVEEEZZ ON D,

BEE RS L& R SAEHODEIKE <, HRERICE T 20 2P RERIrOFEE R 51C
BUTHROWEEDNS TR, BEEEZ VT, ST LicafiksE A Uic 1 ROBIRRAEFE
L7z (B3, %52,

Ricks &, # 14—18 Hefk (BURLTRWLAES 10—13 Mikd o EERD &8 22 HEK, Eicky
Bonk 1 AoERERCLERL, COKRERATE, KREBKRIEMLETINWE>THS, AL, BEHE
REREBTZEC SNV EHEINS, BEBICOVTIE, BRGSO IBAE L, BERTOES
B 5 b REDENDOT, —IE, oA & FfESEREXMIC 1 AQDURIREAE S T, KIBALO MK
BER, BEO FBMMmIcH 28 1A (2=0.890) LEFEE (@=0.961) Tia/h&<, wWInd HEE,
FREPREHEDE 10—13 Hefk (x=1.036) &8 14—18 ek (x=1.065) TIHIZFHWE, BEPRIGED
% 22 HER (=1.128) THELVEREERL, HEARMROKEICIZENE, HREHMS, ELTH
3

WY FEO=7 e 20T, (il (1961-2) 3, EBREEICE > Taic RBMEET 3 ¢ &2k Eihg
OEMADPOHEL TN S, Y4 FicB 5, 8 22 #EkEdhiE T 2RBHETRBORE S O2BEENL, 55
HREICE UL RICREMIICEC 2 D TREL, LA, REOLR D YINORETES -» HdREEH
KOREIICEZDDTHBC LA FLOBEERIRLTNEEEZ NS,

Toi, FREHEEOED DI, EHEES LUBRE2EA2 LB, REICAIEEEERRICHLTH# &
Ebic, TOEIFD T A —4 —FFHE L (X5, 2R LEoskDh, HUBRERKELTEEINS
REER, BHELEOWMICIDBIEEZ1E, BHEOLEZI LY, HHE, RBHERZEOMMEKER, fsroD
HER DB R E DRER B EMICH AR DL ENIL D THE LA %, L L, IFHERC tic, BHEALE, B
HE REERZNWZNAEBICE LTEEERET 2L BRS5), # KEOKA -/MNck3EEEREL T &
THHEERERALNLED, LD ->T, BEOKLTHUEREDOMMEL BiIcbhrhb b T, HRLKkD 3
WIZZ Do SREREANEET 5 2 LICBREZBNWELRZ %,

IEBRVAS5 HAKEOKREWEERRAERSDOVOT, MERNC, ANEOEKRICOWTIRRIERDS O
DT 20mm KERCLICELEDTEMAT LiIczDFEEEE LD, FRRICBY ZHEARMREN O GB
3IXDs

Y4 7DHEERMUL, RED/NSVERETIE, HEERRIRIFHEATHEHA OEKDOEZDEL/NS L, Z0
BOEREDOHEIMCLE S ER, BREOMSICEVEHEAERTIE L, BHEPRELE, %10 2 558 2728 Hifk
TR#E, TORE, HEAEHBRAKTECLEAEEET S LI, COEAIZEEDLIFIE 200 mm
ICET HETHiC. L L DOEMETIR, BREOHIGENEHEAD K S XD22ENLTHB L, Hick-T
HEROBICEENALEDONBZ ENS T E BT,

EREM 200mm %2 5 &, HTRERIGEOE 27 #AEE L E T 5 5y OKORENSEZICTY, H
KRR C OMPE A THE L 9 2880078 THRIGR | 1T/8 5, fihi)y, #METIE, 3 27 MRz <, ks
WCHLET 55 10—13 HEADREE b RKE W/, HEREMBSKLE LT, Co2rHzlEAET 2HEYH
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v 4 5 (Coryphaena hippurus) Lzt 245 (C. equiselis)
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2 10~13 #EfAT, AE 100mm 7> 5 200 mm T T T —
DREIT REED REfENE Zs ALHoNnD '
W, (o 2 BAL, T8 hHE 14~18 Mk, 27
MR TRD ESHEUREEOEIEA LD L
NE. X-T, B 1HERERSERE EOKIBAL
IZ2WTIE, 3R, RICRED RN X
->T, REICHT 2ERICHEZELEDD 2 0EH
ERETECEE LT

T, HERIARBHOEA KERENIE 11~132
mm, HEEASHEED; 142~526 mm, [ &0
ST HD; 102~397 mm & 75 5T 5, MEHE
MCERICEROENSONENEE, HlEsc o
A LTHREDOAE VI v —7E LT, A 4
RAPBEZEED/NI D V—7E UTHEI B
T2 ks, TOE, Msr—7iE, KE | ! L s
102~132 mm DT EBHT 35, OREXMH = STANDARD LENGTH (mm) =
OEARBIIERICEE DD TD U, Fig. 4. Combined length of vertebrae from

MEHER TR DDA B O BEATTIL - 124 10th to 13th for 83 males and females
B EHBE O, 8 10~13 HEkicoLTIR, B of C. equiselis, 102-526 mm in standard

‘ length, [referred to the standard length.]
Tk B s FELENSBRR I (B4R,
D ERRICEZBEMRELE S —H LTS, RIORI N HEDEIREOIRZEDMEY S, H—IEicE
1 AHEREICTE O ENBY 2 EREIZIZIZ 180mm TH S S & HiEEaN 3, MHE2NE oL 0o
A =2 —LEEDOX /NS OHIIRHABEOZNLOZOFERERELTAHE L, VINOMATITIN TS
EREE (5%KE THsETAPS, KE 180mm MITTRC 3 REEOE(LL, LT hL—FIT
BokbDTRENWEEbDNS,

BHERTH DE 14~18 HERICATIE, MEERICEIGD/ 5 # —2 —ICHERZRZA SN, § 27 HelkE
BEETRE, BEFEAELCONTDS, 5%KET, itk 2HEOENSED LN, BRRKHEOENE
BT, BEFEEEHMOZOAETETH 2 E0NS COHREICE ESI0T, DL &S EEIEIR O I HEHER
TRIEOEDEBIR LIz, 28T, TN 3WALIcO2NT, ML —F DI LIERED KTV I Lv— 7L,
BREO/NSOVHEERIREEEE & CEIRDEDOKREETE »7ce TORE, WThOWPréd, BRGERICEEDE
MNAHELN, BICREBETELL,

ERBIChTE, AR 170~180mm THREEICENNIES Z L0810 BEENE (R, 27T,
i, #hE 180mm %#55E L TLEROEA% 2HICHT, S5 TRLAICODOTEFEZE S LD, WEHOD
EDBREETE -7 ET A, DEDEVKE (1%) THEDENALN, Mk 3BEMRE—FK LI,

o 2 Bfr, 55 14—18 HER, 5 27 HEMKTZ, HREDOK - /NEHTORFD/ €5 A —4 —D#B X IZ EIHK
IR EINEh ot (BE4EK, 58 INSDWAIICDNTIE, bbb ZELVWKEEDOELE 524 L 5
T i3k (4 )0

VI EARET 2 &, BHERFOMEK (22 TiRE 10—13 #E4) T, KE 180 mm FhIn» s, Hickd
REFICERSECED, O3B TRIECLIIBREEOEEZOZIVELLFE, BEEETIE, &KE 180
mm [fHECHEREICILE U el B BT S A 5N 5. BHERTHOBAK (2 2T 14—18 HEARD L5 27 HethT
i3, WEAEHATIE, DL LESBETRERTEALDLNE - ENHT LB, KT, ELOF
BB, BRERTHHOHICAEDONEE 10—13 HEEKEREELAKR S, o 28Aic>0Tid, £T
DERZEH THE—DOEREREREEEL, T0/°7 X —F —Z2FHIKFEIRE L, KRIPAHOKRERYIE i
ezl (R4, B5%K

FEMALES
= (a=1088)

X MALES
(@=0963)

LENGTH OF FOUR VERTEBRAE(10-13th) mm
T
N
E‘{
XX
!




v A 5 (Coryphaena hippurus) v 245 (C. equiselis)
DEFOAIREL ST T EZX Y A T DHERIR 91

$E, TERYA TR, Bl BEEBEZLHEDL T, FRUOMHRERKEIC, Y1 505813LF
LNERSZLNIBNT EDEEINTH 5, CDT EIF, TRV 7OHEEERBEN, v1702hDXSiC
PUOTESEAERT 2 C £, ARMICRESNTH B EVSBEER (B3R EHEL T3,
TR~ i, BEHERE (B 10—13 #:4O T, RE 180 mm X ) K& WARFI TRE it
EDIERETEBXDICI B, HICE LS EI &, HTREMKERES LD EAED/ NS VERICETZLD b
N Y, MTRYICAELESE CGE4K, 5K TORE, HTE, <OMWLAD KEED I H BHERT
FHORREE (x=1.0149) LRHEFH « 5 27 #AEOKREE (x=1.0144) XD bKk&ELM3E, cOTLZ, &
BN 200mm A2 %570 THEAEMBOR T /HLL, HETIE BHEDRMGED BT EASTEEE NS
Wkt U c I3 IEHES Hic B IENBEINS (B3R LBl T3,
BARMEEOTHD & LTE D BT BEIE, . ] I
RitE, BEAED3WAIcoVTS, mass i
BRI DNT 1718 - 72 & REED BEE 775 -
7o TR, IEHE, RBHEE biic X 2MIFDZE
DREFcKREIh: GBS, X6, 4%,
WEHETIZ, KE 180 mm HiTT, MEHEE biT, £ L
NUTORED bDITiE~T, MEEICEA: (a=o0ss0) | .7
U, BHCHET IR ORMSE L1, HEORE
BEOE(LE, WHEHROMr OBH (2 CTRE I

10~13 HEHKD O RIS R EE DRI % e L 72 & 0D (V
LEbNh3, BETEChEMRIEZE(Ls, K ST

i 4
E 180mm METRI %, T4bb, HETIIK /M‘/ - :
REDBED S ORI 218 L, HETRPICE S ’ 1
DERD ;// . ]
BEAEIC VT, Hick3REEDEITFH ol ]

LARBWE>TH B, MOBE, 825, &K

Sew.

FEMALES

T

LENGTH OF VERTEBRAE (mm)

E 180mm [fiETHC % it BHEOKREED B o A
BBHHAD SDTH B ric, BRELEEL /

TREZNOOEELRLBNCITBHLAS> T Eic S i
BBlHEEPNE. COBMICDONTE, KE 160 : S T
@j(%b‘y‘)l/—7° (mﬁm&b%f: %@> &/J\é{ o STANDARD LENGTH (mm)

R . Fig. 5 Length of precaudal (1-13th) and caudal
o ERISRE 40 (]S
7—7 (EALRED ORIC b > AL ERO (14-33rd) vertebrae in mm referred to st-

EDBBRE SN, FHEARD, KEICHT 5% andard length (also in mm) in C. equiselis.
BEEZBEH T SICELTR, B, HcHEEER Measurements were made on 8l specimens
DHMREZERT 2 C LMk, OB ol bokh mexes,

2, BHL2ELEEBROAE, REDREALDEDZ LD E00, RiC, BEARAKICKERDZEAL
PR 5L LD, HEFRICHETHRRECEMMRINE, 2N hEELEOBEMKE L LTSN 21T
TEHOTH 2. HEBRICOVLTIE, #E 180mm ML, XU 300 mm MHETHIE 0 BELREEDE
LB B2 EBTTICMHEN LB TS, OIS RHFHEBEOREEOE(LOBELEDREE D
BEBET B0, BREARICOVT, BALEKEZEKE 180mm, 300mm O 2 H%8& LT3 EICHT,
3HEMTERDEDREZITIE - THIo RUT, BEOESBHINILN, TOERIIEEELHHOTRH
54, B o bREEOEEZHIRICHA LS LB R, 825, HEBREOREEDOLEL EBFES
REKOREEOE L PEMEICHES > R, MBORBIEB[HOLNLEDEEZ SN S,
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Table 5. Correlation coefficients (r) and parameters (a and b) calculated in the
allometry equation (Y=0X7) for the two species of Coryphaena. For the
definition of each body portion, see Table 1. For C. equiselis the calcula
tions were made for three size groups and partly by sexes.
Species C. hippurus C. equiselis
Size range 49-1,015 11-180 180-300 300-526
Nos. of specimens exmd. 28 63 56 8
Head length a=0.896 a=0.934 a=1.087 a=(.752
b=—0.389 b=—0. 489 b=—0.831 b=—0.002
(H.L r=0.9987 r=0.9994 r=0.9388 r=0.9776
Cranial length a=(.858 a=0. 847 a=1.079 a=0.761
b=—0.462 b=—0.439 b=—0.958 b=-0.196
(Cr.L) r=0.9988 r=0.9984 r=0.9279 r=0.9915
Upper jaw length a=0.919 a=0, 927 a=1.100 a=0.705
b=—0.783 b=—0.869 b=-—1.251 b=-0.251
(U.J.L) r=0.9985 r=0.9977 r=0.9350 r=0.9778
Lwer juw langih a=0.946 a=0.925 a=1.123 a=0.706
b=—0.766 b=-0.793 b=-1.236 b=-0.181
@.J.L> r=0. 9985 r=0.9973 r=0.9461 r=0.9563
Vertebral length a=0.8%0 a=0.959
b=-1.653 b=-—1.829
{aitls) r=0.9872 r=0.9773
a=0.963
a=1.036 a=1.027 Male b=—1.556
Vertebral length r=0. 9970
b=-1.713 b=-—1.708 i
(10th-13th) a=1.088
r=0.9834 | r=0.9971 Fem.  bh=-1.840
] r=0.9917
Vertebral length a=1.065 a=1.015
b=—1.742 b=—1.673
Qnh-1840 r=0. 9986 r=0.9972
Vertebral length a=1.128
B b=—-1.845
(22n - e
r=0.992 | _—
Vertebral length // all L
' b=—1,641
(27th) / r=0.9967
Mortebinal length a=0.961 a=0. 963 a=1.069
b=-1.314 b=-1.338 b—=-—1.564
Shypuisall glaie] r=0. 9965 r=0. 9950 r=0. 9838




v A4 5 (Coryphaena hippurus) rve 2435 (C. equiselis)
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a=0. 989
Precaudal vertebrae length a=1.016 a=0.949 Male b=—0.519
r=0. 9986
b=— b=-0.
P.V.L5 0.554 0. 456 a—1.075
) Fem. b=—0.705
r=0.9995 r=0.9986 =0, 9980
a=1.025
Caudal vertebrae length a=1.038 a=1.008 Male b=—0.332
r=0.9988
— (A —
C.V.L) b 0. 380 0.297 a—=0.970
Fem b=—0.215
r=0.9996 r=0. 9987 r—0. 9985
Total vertebrae a=1.033 a=1.002
b=—0.169 b=—-0.095
Vg ooy I r=0.9996 r—0.9994
Size range 49-1, 015 11-40 40-526
No. of specimens exmd. 28 10 117
Body fepth a=0.996 a=(.750 a=1.201
b=—0.682 b=—0.340 b=—1.080
(B.1) r=0.9846 r=0. 9863 r=0. 9957
Body weight a=2.793 a=2.157 a=3.140
b= —4.473 b=-3.713 b=—5.254
(B.W. r=0.9776 r=0. 9865 r=0.9978
3. kE-KE

INETHRNTHRA XD BEHEROZIAL LD, HLOMEZDMTRELLE > THIERZDD
TRE&EE, REZRELESRLL, 207, MOBALICE N TRIEEARBSD I,

435

TR 22 (K, ARERERD 23 MK EF LDV LE 5T, AEAERA L, 4E 4Omm
PITF ORIEF IS0,

e UGBTI, HE, MERIRIHOREHCH Y, £NZNIC OV TEYEEFHF L, 20 5 O/ICEIFREK
THEEOEABRELTHLET S, WThOBAICDVTS 5WKETHEDERZ BHINEh -7 (B2
F)o LT, 2RFEFHAEZEL T1AOBIFRES TR, £0D/87 4 —2 —%FHE Lz (MK 7, 8, %5
o

COfERIcEDE ERAR, WEKEHHETR YA 70&EE, KREOHEINCHE - T—EOREETHML
TS bDEZEZ OGNS, L, TOMMBRERRT1.01ICEL, KEBICHLIZIZERELO LRI ETHA
Yo REILDWVTH, KEHDFELFERIC, WEBEAANTIE, TOHMRICELZBTOLOLSICEbNS,

L1, ¥4 7DKE - REBERIC OO TOMKROMETE, Wi bd 3 KEEHBA 2 &, HED T HHER
FICE 185 &0V REMICTE > T %o HEREDENR NI U 24KEIZ BEARDSLY (1967) i L4113 45cm,
GiBBS and COLLETTE (1959) T2 95c¢m, JE (1966) TiZ 100cm E75 5T d, AT, MHEHER
T, WROMFBETHEBIN TR D BESBEINEL /12D, RO ES D, FEKIDITNT &DE
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HLTW3EBEbN3,

IERVAS

ki, B E SRBICHT 2 ERICHERITE LSRG, MR 2 & kB RBREO R TR EEE L%
BHEhi GE4R). hELEE, ABEOBBR (KK 7, 8) iKsabhd Xk Hic, &FE, KEOHEMREIC
Ed SbNbDiF, KE 40mm HETHE X HICHEINLCDT, RACIOREEEL LTLKk%E 2
Bcd, EROEEBRELTAILECAH, ELSHFREDOEMHHBINI, COME, T2 v 1 70K ER
AE 40mm KEICET 2 TRERBICH L TERETH 208, CCTEEREICEZ D, T0%ORERMAE
B 2 LIRS NG, KEICONTH, KE 40mm FHETHRERFNLC D, REESZMT 2,

*E O0mm PYEOZER YA F7DEREDHERERI (1.20D 28¥ 4 702h (0.996) iIciR~_THLL
KRENWCERF, TERYA FPBUA FITRNTELUSAREPREVEESHEL TS, d-& b, MEOEKE
WCRAEEDRSH D, V4 7 TREAMEEZRTHMLIEICHERBECH 2, TERY (4 7Th, KE60mm
PIFTR, BAKEIZVA 5 EAUMATEHREINGD, COKEXEBI B E, RAKELRTEMIZGR~IC
BHICEBL, KEOMEATIRRIZERO PRHTICE TREBT2L51C/ 5,

II TEXASOREGER, aibfid KUORBOPE

A ORI DONTIZEEMISHIZED S 52 (BEARDSLEY 1967, B 1966, SCHUCK 1951) A5, T E R ¥
4 5DOBBCDOTRASN TS ETADBDIIN, SEFEH -IcHED S5, v 1 5RkekoKbPDi0E
KRB LR S EZTNTOEDP 57D T, ZOFEC OO TORITRITEE L o70ds, TEZXVASTR
AR LicEhic bR LEEBE TN T, 22T, 9, AETRNIEEREERL, b
BT, KBEEBEONIRIPE, BIIOIRICOVTHEEZTTE 705, REICEINT, HRAE REBA
DORERT& OBE#ABRT L & Ui,

XA IRE st e, K RELUKIPRAE S, EIRRH 200N TERT 2 & EbN 3005 %
bR B 2 HR NI, TNODIREARE L, IR, NBOITR AR S WIR THAKE
KA EDSNT, JPRIT, BAFREROTEAICER ESEE S, Bl TERERITEAL T,

z D 2 FEERDIPEIFDIP MR A 3 FFE I L T8 6 KR Lic, IMRRAIEICH e - T, TIBREED &%
WHNCATOIREZHEEL, XKBALKER, Z0—#0% 400 HICET 2 L THll - 7. IEOZAR Y iTIZ
TS A 6 L7z IR 0.2 mm DIT OSBRI E T ML i Sl S 2 < Eosizkd, FEgiciz
BZEZODT, OIS E/NEINIIIRMANK TR ZDEESBDICFEMIN T, ERICRLD RO
JBHLE D bIZBDICEED 72,

RE 207 mm O@EE»SELNCER 18.62 OIHE (F6X—1) T}, © >/ HOIE (Ricaffsd
3) &, KLFEELL RBEOIE (b#HLT 2) O 2BRCH#IS Nz, a B DIi% BHic FFfllic BT 5 &,
0.3mm KEice— NE2 F9 5 I8EE 0.5 mm [hEice— FA3db 2 JIEED 2 #ic HEEL T2, JIEED i
1.3mm MHEIcE— F2HD, 205 5EE 1.1mm P O3 ClciiEsEiHicis - TB b, Ei%0.30
~0.40 mm QDHERDS 1 7 WD SNtco bEOIIO—IIT T TICIIREEL SHEN, BilEicF -7 KEED S D
bdhotro COEENPD, 0O bHOBHINLEATICHEHEIN S EEbNc, bHDE— FOMED S &
T, TEZRYA SOEHIFOREIZIEFIE 1.3mm ThHsLEEbNb, LABOHEMLG HTE, TRV S50
IRRIT Y 4 5 OIFE GRBUPREIFD R 1.30~1.64 mm, KEARFHINZ 1.28~1.62mm, K7, 1960) &%
Lbpd30iRENED P S/MSEEbid,

ERE 236mm OMEIS BoncER 23.0g OFHE (B6X—1) T, 0.5mm K €~ FE D
SREE (U c ) & 0.9mm Ific ®— FA&SDIEE (B o 2 BHcHARIC @Bl e, d Bt
B LRI A SN 57205, TOIRED b BHOIEE HigiE LT, ma®ilic 52D & KL
Tos

fa IR T, TOIHEICONTIPEAIIEDHEEE AT, IED L i, #H5 0.2 mm KD M/NE
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Fig. 6. Frequency distribution of diameter of ovarian ova for two maturad
ovaries of C. equiselis, estimated by measuring 400 ova taken at random
from each ovary. Upper pannel (I) ; ovary weight was 18.6 g from a
fish of 207 mm in standard length, captured at 15° 07/N : 139°48’E on
July 19, 1960. Lower pannel (II) ; ovary weight was 23,0 g from a fish
of 236 mm, taken at 07°29N : 102°0’W on January 18, 1964. Estimated
number of ova is 52,000 for I, and 61,000 for II, respectively. The graph
was smoothed by taking three point average within range of 0.06 mm
of diameter. a,b,c and d are designated for each size group.

PRI IERERS S R AT RE IS 7o O FTIEIC 2 18 & & Uiz,

FRETI Db BOIEEBEICHEZ 2 ET A, ¥ 14,400 Kb >7c0 TOHUT, IPERASGEICB T 2 bHEE aBO
HEE (AL, aBo55 0.2mm KO ERL) 2R/ U TaBHOIIE b &, MEEATLUTIIET
DIFEE R 52,000 R EHERE Uico IRB T TIE, IPHLARMd 2 & 5B & rhiifh o 2 F&mivicL,
MRIC 2T ABHOIIOAARIBTEHIILT 1g bbb EEHE S LY, chic SIRERLZFE LTINS
o d BEOIIHGEEM 35,500 FaiBic, ITIIE T 0IEA& & REORIEATTIE - THEERIIEL 61,000 k4
B1co

FEIDObBHOINL, TOIPRORELSHLT, BRIC—HKHINTNE I LEEEZLNZDT, TOHP
Hlo#AEd - TIERY A 7O—RIYS 0 EIKE T 2ICiIEDEHRASH 5. JIHET O d BT, &L 10
FEAHINEETHIE, COIROEHIPEIIH 35,500 il T &ick b,
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v 4 5 OFIPEIE, BEEBE and TEE-VAN (1928) ic k4 50 77, & (1966) ickhid 20 71 (kE
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the fully matured females which were treated in Fig. 6.
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Appendix table 1.

The data of materials examined in the present study.

in fork length for tunas, and eye-fork length for billfishes.

Sizes of predators are represented

Date Locality ’Number Size in mm Sex Predator or method of capture ship name
C. hippurus (28 specimens)
Aug. 51 “Western Pacific” 9 109, 139 ? Scooped by dipnet Tenyo-maru
Jul, 1, '60 06-21"N, 137-30'5W 1 277 Fem. Yellowfin tuna, 137 cm Daifuji-maru
Nov. 30, ’60 01-32'N,  11-35/4W 2 474,643 Male Tuna longline Shoyo-maru
Jun. 30, 63 06-36’N, 100-47'W 1 231 Fem. Blue marlin Taisei-maru
Jan. 6, '65 06-25'N,  85-33W 4 84-143 ? Scooped by dipnet Shoyo-maru
Dec. 30, ’65 09-37/6N, 30-14'0W 1 618 Fem. Tuna longline Shoyo-maru
Dec. 31, ’65 11-46'N,  30-20'W 1 581 Male Tuna longline Shoyo-maru
Jul. 13, 67 09-49/1S, 158-22'E 1 168 Male Sailfish, 187 cm Chosui-maru
Oct, 10, 67 18-12/ S, 150-27'E 1 195 ? Black marlin, 191 cm Wakatori-maru
Feb. 25, 70 00-35’7S, 96-360E 2 49,69 2 Larva-net Seiwa-maru
Jun 70 “ Western North Pacific” 4 698-757 Fem. Pole and line ?
Jul. 20, ’70 Near Bonin Ids. 6 728-1,015 2M, 4T Surface troling with lure Shunyo-maru
Jul. to Aug. ’70 | South of New Guinea it 651 Male From stomach of unknown fish 2

? “Western Pacific” 1 175 ? 4 ?
C. equiselis (127 specimens)
Jul. 9, ’32 17-53'N, 149-38'E i 142 Male Larva-net Kuroshio-maru, No. 3
Aug. 14, '51 05-N, 150E 1 80 s Scooped by dipnet Tenyo-maru
Aug. 30, 51 01-10’N, 159-50’E 9 102,133 Fem. Scooped by dipnet. Tenyo-maru
Jun, 25, 53 14-00'N, 164-40'E 1 90 ? Skipjack Kuroshio-maru, No. 3
Jun. 15, '54 08-30’N, 157-09E 3 55-123 1F, 292 | Scooped by dipnet Shunkotsu-maru
Jun. 29, 54 | 20-00'N, 147-21'E 1 49 ? Larva-net ?
Mar. 3, 55 06-34'S, 69-16'E 1 94 ? Scooped by dipnet Tone-maru
Jun, 14, ’56 12-03'N, 157-30'E 3 55-140 1F, 29 | Scooped by dipnet Shunkotsu-maru
Jul. 19, ’60 15-07'N, 139-48’E 2 130,207 1F, 1? | Scooped by dipnet Shunyo-maru
Oct. 26, ’60 09-45.2’S, 00-32.1’E 1 448 Male Tuna longline Shoyo-maru
Aug. 20, ’61 07-55.5'S,116-07. 8'W 1 397 Fem Yellowfin tuna, 144 cm Boso-maru
Sep. 4, 61 12-08’S, 152-58’E 1 177 Male Yellowfin tuna, 124 cm Fukushima-maru
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Date Locality Number | Size in mm ‘ Sex ‘ Predator or method of capture ship name
May 9, '62 04-17'N, 146-06’'E 1 246 Male Yellowfin tuna, 121 cm OT-Kuroshio-maru
Jul. 22, 62 0-56.3/S,105-58.5’E il 273 Fem. Yellowfin tuna, 102 cm Tosa-Kaien-maru
May 63 “ Western Pacific” I 53 2 Scooped by dipnet Shunyo-maru
May 7, 53 East of Philippine 1 120 Fem. do do
May 22, ’63 12-54'N, 139-55'E 1 160 Male Sailfish, 182 cm do
May 27, 63 02-02'N, 134-31'E 1 116 2 Scooped by dipnet do
Jun 7, '63 10-37"S, 156-20'E 1 158 Fem Blue marlin, 140 cm Fukushima-maru
Jun. 12, ’63 20-47'N, 130-53.5'E 1 170 Fem Sailfish, 159 c¢m Shunyo-maru
Jun. 30, '63 06-36'N, 100-47'W 1 242 Fem Blue marin Taisei-maru
Aug. 21, '63 06-46’N, 151-11'W 1 157 Male Blue marlin, 176 cm Kashima-maru
Oct 9, '63 02-39'N, 150-07’E 3 72-83 2 Yellowfin tuna, 102 cm Miura-maru
Oct. 18, ’63 05-37'N, 179-08'W 1 200 Fem. Yellowfin tuna Miyagi-maru
Nov. 2, '63 03-15'N, 147-11.5'E 1 132 ? Sailfish, 163 ¢m YG-Kuroshio-maru
Nov. 10, '63 07-02'N, 146-48'W 1 227 Male Blue marlin, 194 cm Boso-maru
Dec. 23, '63 02-43'N,  86-47'W 2 184,188 Fem Sailfish Taisei-maru
Jan. 18, 64 07-29'N, 102-00'W 1 236 Fem Hand line Shoyo-maru
Feb.to Mar, '64 | 06-14’N, 156-172'W 1 240 Fem. From stomach of unknown fish| Fukushima-maru
Feb. "4, 64 07-28'N, 116-37'W 4 17-27 ? Larva-net Shoyo-maru
Feb. 4, '64 10-04'N, 114-23'W i 79 2 Scooped by dipnet do
Feb. 25, '64 05-21'N, 150-18'W I 16 2 Larva-net Iwate-maru
Apr. 22, 64 21-57'N, 126-18’E 1 264 Fem. Swordfish OT-Kuroshio-maru
May 22, 64 03-40'N, 161-44'W 1 229 Male Blue marlin, 155 cm Ehime-maru
Jan. 6, '64 22-45'N, 123-51'E 1 197 Male Sailfish Muroto
Aug. 16, 64 02-00’'N, 91-52’E il 221 Fem. Blue marlin, 156 c¢m Kashima-maru
Oct. 31, 64 05-13’S, 153-10.3'E 1 79 ? Scooped by dipnet Shunyo-maru
Nov. , 64 09-04’S, 157-48'E 2 87,89 2 do do
Nov. 5, 64 13-36’S, 165-56'E i 100 ? do do
Nov. 13, '64 03-05'S, 161-46'E 2 13,32 2 Larva-net Takuyo-maru
Nov. 16, '64 02-52'S, 156-21'E 1 57 4 do do
Nov. 26, 64 10-15'S, 162-46'E 1 60 e Scooped by dipnet Shunyo-maru
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Date Locality ’Number’ Size in mm ‘ Sex ‘ Predator or method of capture ship name
Nov. 13, 67 11-41'N, 132-42'E ‘ i 217 Fem. Sailfish, 165 cm OT-Kuroshio-maru
Nov. 19, '67 16-25'N, 160-10'W 2 208, 253 Fem. Blue marlin, 138 cm Wakachiba-maru
Nov, 25, 67 09-58’N, 135-34'E 2 196, 210 IM,1F Blue marlin, 112 c¢m OT-Kuroshio-maru

do do 2 186,191 Fem. Sailfish, 156 cm do
Nov. 30, '67 03-44'N, 160-25'E ’ 1 242 Fem. Blue marlin. 135 cm Kitakami-maru
Dec. 7, '67 07-30’N, 140-11'E 1 185 Male Sailfish, 166 cm Kano-maru
Dec. 9, '67 07-09’N, 158-46'W 3 214-218 1M, 2F Shortbill spearfish, 134 cm Aomori-maru
Jan. 3, '68 04-16’S, 143-55'W 1 174 Fem. Shortbill spearfish, 125 ¢m do
Jan. 5, 68 03-26"S, 143-58'W 2 248, 276 Male Shortbill spearfish, 126 cm do
Jan. 25, '68 06-49'N, 162-36'E 1 250 Fem. Blue marlin, 143 cm Miyako-maru
Jan. 27, '68 05-53'N, 158-59'W i 174 Fem. Striped marlin, 155 c¢m Tsurugi-maru
Dec. 26, 69 05-22'N, 174-12'W 1 49 ? Larva-net Jinkai-maru
Jan. 10, ’70 04-28'N, 169-19'W 1 85 23 do do
Feb. 8, 70 02-12'N, 168-29'W 1 43 ? do Jinkai-maru
Feb. 27, 70 13-22’S, 120-30'E i 83 ? do Satsumaseiun-maru, No. 2
May 5 '70 | 03-08’N, 160-13'E 1 95 ? do Oshima-maru
Jun. to Aug.’70 | South of New Guinea 5 300-526 AM,1F Pole and line 9
Sep. 25, '70 ENE of Torishima 1 323 Male do Benten-maru
Sep. 70 “Western tropical Pacific” 1 419 Male do Eiko-maru
Jun. 4, ? 13-40'N, 145-30'E 1 116 ? Scooped by dipnet ?
Jan. 12, 9 04-03’S, 67-11'E 1 70 2 do 7
Jun. 11, 2 2 1 158 Fem. do ?

? ? 1 87 ? From stomach of unknown fish 7.
? ? i 128 ? 2 ?
2 “Western Pacific” 1 181 Male g ?
? ? 1 200 Male From stomach of unknown fish ?
? ? | 255 Fem 2 ?
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Parameters calculated in the regression equation (Y=a-+bX, when

Y=length of each body portion in mm, X=standard length in mm) for the

two species of Coryphaena.

in bold figures and the Y intercept (a) in parentheses.

For the

The coefficients of regression'(d) is shown

definition

of each body portion, see Table 1. For C. equiselis the calculation were

made partly by sexes.

Species C. hippurus C. equiselis
Size range (S.L. in mm) 49~400 400~1,015 11~180 180~300 300~526
No. of specimens examined 11 17 63 56 8
Head length 0.216 0.184 | 0.229 0.255 0.176
(H.LD (3.658) (15.935) (0.882) (—4.130) (18.653)
Grantal length 0.142 | 0.111 0.162 0.179 0.117
(Cx L) (3.701) (17.949) (1.623) (—2.340) (13.726)
Upper jaw length 0.105 0.082 0.094 0.109 0.075
U, J.1.) (0.807) (10.706) (0.206) (—2.757) (7.469)
Lower jaw length 0.125 0.099 0.111 0.128 0.088
(L T L) (0. 140) (11.388) 0.273) (—3.216) (8.679)
0.299 0.280
Precaudal vertebrae length 0. 306 0.286 (—2.776) (0.916)
(P.V.L)D (—0.761) (—0.216) 0.325 0. 309
(—6.443) (—3.501)
0.508 0.581
Caudal vertebrae length 0.540 0.531 (5.173) (—15.509)
(C.V.L) (—4.918) i (—0.558) 0. 467 0.554
| (11.339) (—12.27D
Total vertebrae length 0. 847 0.817 0.788 0. 863
(T.V.L) (—=5.770) (0.728) (5.631) =15,535)
Vertebrae length 0.026 0.030 0.023
(14th-18th) (—0.169) (—1.746) | (—0.009
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Appendix Fig. 1. Logarithmic plotting of four portions of head, ie head length
(H. L.), cranial length (Cr. L.), upper jaw length (U. J. L)
and lower jaw length (L. J. L.) against standard length in C.

hippurus.
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The explanation is the same as Appendix Fig. 1, for C. equiselis.
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Appendix Fig. 3. Four component portions of vertebrae—the length of the
atlas, 14-18th, 22nd and hypural against standard length
plotted logarith-mically for C. hippurus.
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C. equiselis.

The explanation is the same as Appendix Fig. 3, for
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Appendix Fig. 5. Logarithmic plotting of the length of total (T.V.L.), caudal
(C.V.L) and precaudal vertebrae (P.V.L.) against standard
length for C. hippurus.
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but for larger fishes'being shown by sexes.
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Appendix Fig. 7. Length-body depth relation presented by logarithmic plotting
for C. hippurus and C. epuiselis.
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Appendix Fig. 8. Length-weight relation in logarithmic plotting for C. hippurus
and C. equiselis.



