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Early Life History of the Japanese Blanquillos, Branchiostegus

Japonicus japonicus (HOUTTUYN)

MUNEO OKIYAMA

Abstract

The early life history of the Japanese blanquillos, Branchiostegus japonicus japonicus (HOUTTU-
YN) , was studied using the materials collected from the adjacent waters along the coast of
Niigata Prefecture.

The results obtained are summarized as follows : -

(1). In the early stage, the postlarvae did not show any striking features exclusive of the
relatively large eye and large air-bladder, but the pronounced larval characters like bony
cranial process and spinous scale, were slightly present in the larva of 3.51 mm in total
length, and continued to develop by the time it attained 13.2mm in total length. The young
of 284mm in total length, however, changed considerably in appearance, and acquired
essentially the similar profile to that of the adult with the exception of colour patterns.

(2). The measurements of four body parts, i. e., head length, distance from tip of snout to
anus, maximum body depth and horizontal diameter of eye, exhibited the similar effects
when related to the total length. Coincidence of these points may suggest the peak of
specialization in larval development.

(8). As mentioned above, the most characteristic feature of this fish throuhout its early
larval phase is the conspicuous development of the bony cranial process in comitancy with
the minute spines (spinous scale) probably homologous to ctenoid scale over the body surface.
These larval characters are supposed to serve as the floatation device or protective device
during the pelagic phase and disappear with taking the habitats on the bottom.

(4). Examinations of the stomach contents revealed that the postlarvae smaller than ca.3mm
in total length were chiefly dependent upon the nauplius of copepoda and molluscan larvae
as food, while the copepods and polychaets of planktonic nature composed the main food items
of the larger larvae for fairly long period up to the time when they attained 13.2mm in total
length. But two specimens measuring 28.4mm and 34.8mm in total length respectively, caught
from the bottom, clearly showed that there were changes in diet which were probably
correlated with changes of habitat from pelagic to benthic.

(5). The occurrence of postlarvae in the Sado Straits may indicate the presence of a
spawning ground of this fish in September or thereabut in the neighbouring seas of Niigata
Prefecture.
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HRENCET % 7 < £ 4 FL Branchiostegidae OHIE4 T 7 ~ & 1 i Branchiostequs =
&3 2%, 2 b oY ORI L Tidtk 4 ZiRE 252 S RO2 B, 19065 JORDAN
& HUBBS, 1925; TANAKA, 1931; AJT,1952; i&7r, 1953) H{ETIEk o 1 fids L U8 2 HRffIC
SHEINTW5

Genus ancllz'osiegus
Branchiostegus argentatus (HOUTTUYN) Y r7 <X A
B, japonicus japonicus (HOUTTUYN) 7 H 7 <& A
B, japonicus auratus (KISHINOUYE) # 7 <& 1
DOL, YRTTLAEFEMNCIEFICARL, TAHAT LA EFT LA O 2B AT
Em,z& DAV 3500 2 R O X W/ ik & e DT 5. L 2AT, BAMCE
WTIE, 3k _,7ﬁ7vﬁ<a#7va4@%ﬁ%Mbm11wé%®@(M%l%@ 7
RINTIE, AT REFMICE <, BEITUENIIC S W CTERFHN MBI N TV BT T
Elo* LapsoC, BHAoE s, AAMCHS UERINL 7 <X 1 BHE, 15&A
ERTHT<EATHEDLEFZZTHILOPLEVWEDE bR 5.

CNETDT =LA BRLIT L0980, SEIFICRER S TR D, SEOMLIRD Tk
ZOWMATHERIC LT, o7 < Shic b oo, VTR, SEEE, BT v
TSN HERORR L, 7~ F A BOEEFEEEIN5 L0550, i~ 7- ik
PHINETHT LA EEEL, I XOPNERTESE Qﬁ)cm,mhwwLm oW
TOWMEZMET 5.

G TS, R0 SR 2B oo B E, NRWARICE BILHL 5. F7,
AT H T, WITWHIETIRER WIS Wi, RN (B, REAOKR D , TaR=0,
e oFHECL PO BILR LY 5. ik, MERM EER TR mﬁwtﬁmtm
M EZII T 9, L PFMMARN L, NRERC T2/ 72 S 4R
T A,

[. #el&&vEE
T IR O BRNE, 1962410 A ~ 12 A IR 35\ T = A BHEHNIC X o TR

U 7zt 1.78~13.2nm O AR AME(T23 IR &, 19594E12 71T, FIBIA 7 IFFIZ 35\ TR
RARIC & D TIRE L 7242 K 28.4~34.8mn DERFEATHIIAL G 2 (k3L o2k E L, —k, &

PO CIEFIELIHC 350 B R ED O £ 2 B U 7z, FEAROBES BT 257

— X137 (Tab. 1) &V THD. 1k, AT TLTHRENITERE SNREEHIT R L= Y
VEEZINILDTH Y, T, FHHEEINHE T o RSB ERETH 5.

* SMITH (1950) VIF7 7 U #iT3s\~T Branchiostegus japonteus O34 & s LT 455, ZHIIERE
MRV 7 7~ 24 &mmféfp —JEHEEEZONDL LS TH DD (Ef, 1953) THT=
ZA D J\’(lJ(ﬂll'tliz A, ARG, IS E T X, BAVHITCH, SRLIEY T O
AR E LT B 4)@&} b s, LIAT, T LA R/MMEOTT, 78 775140)«7}75» B}
AU R\ CTREEZ Ty AR A IER L T D & v 9 U, BB B 53, EbodT
kOB EHTH5.
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Teble 1. Sampling data of larvae and young.
Date Locality Depth(m) ‘ Temp. (C) ‘ Number Rangegmm,TL) Net TypeT
M. 2.1050 | Off Matsugaseki| g || 28.4~34.8 SSBT
X.17.1962 | D390 .20 21.86 1 { 2.32 TMWN
9 ” Sado . 10 22.55 1| s P
6 p p 20 22.53 4 3.10~4.05 ”
. " S%ggggr' \ 10 22.11 } 4 1.78~2.40 ”
X.18.1962 ” { 20 2216 - 1 ‘ 417 ”
” S%gg;%‘ \ 10 22.19 1 3.67 ”
” : ” 20 22.15 2 9.9~132 ”
" ” 50 2151 1 6.25 ”
” Sagglﬁg' 1 20 22,51 5 ‘ 2.12~3.69 ”
” " |50 | 2208 2 ’ 6.49~7.14 ”
wozoaeez| SRS |20 | we0s |1 | 340 P

T SSBT=Small-Sized Beam Trawl.
TMWN=Triangular Midwater Larval Net.

Il. #EFADHREICHET BEH

@ <« & 232m (Fig 1)

SEJE 0.73mm 5 Wb SRLFYE T OFEEE 1.37nm ; K7 0.68nm 5 Wi 0.22mn 5 ARFE 0.32mm,
BUT A/ NT, BRI S W TIRE R AR E V. THEIIAED 31522 Lok KE W,
IEORTERIZ TIC 1R L, FLPNIARARIRL 0 00% <. FRFIIEI CIX%ER-e
BB XD, EHTREILFEINCIEC £ D kT 528, £ OREIEFH TRAHMICI W THA
T5. REIZFET, BERIIEBRRZZL TV, EOEREETDHS. IRBIZEED

Postlarval stage. 2.32mm in total length

‘ Fig. 1
¥4 % L, e K E L, RERomREIC 2 Moz (fissure) 25380515, WL
2R, BB IRERRT I bPFriciibicEd. SLUXIROERNICAE L, 118
OMFTICTE 7oV, BT cl <, ol FEkT 53Be bl w. @RI, #%ES, W

Vi, FERSEYE, ARMIRhE, RIS X OVHLEBEICHE T 5. HEEIL 9+ 6 2 Th .
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2 €« & 351w (Fig.2)
GHE 1.27mm 5 Wb 2> 5 AL % T OREEE 2.02mn 5 (A&7 0.68mm ; W) F: 0.27mm ; JR1£0.51mm,
FAEBEOITIIZLBZA5NT, BEELEIZLLELTWa V. IO T v 74 L1300L
D, IREFFOMABIZE D TYRRDOEERL VEFEL LS. 2L 1EOMOEETH S,
TIHE L BREORIL L LT PICRD LN L EMEITE D7 Ao, ofEIXiEIk THEs

Fig. 2 Postlarval stage. 3.51mm in total length

EA Ll TWisw. BRIC R W TIE, TR NRRIT TN, MR S, X OVFEEEEY
1A R U E 2B E B2 (bony cranial process)* & —HiHEL T 5. BIL, FHIEZEHE,
IR B2t X OB EE O — 3 Bl . [FIRFCAANT B TIZRAF-C R o Al
AR M/INBE (spinous scale) &4 5.

BEINIBET, BERCEET 5. T, BHCHWTE, hincz>UsiEsIkicisL
RIS C1E, AR E T4 HOEENRD S, Tofuc, AREE, FMEE, THHE
T3 X OCSHBERTENC DR RIS ST 5. HERIII0+14TSH 5.

©® £ K 4.05m (Fig.3)

A E: 3.93nn ; BHE: 1.49nm ; Wsii s 5 ALFY % © OFERE 2.38nm 5 (K5 1.40mm 5 W) E: 0.39mn ; AREE
0.58mm,

&E, e gL, WEIRIEFICAkREZ 305, 58, BECRV T, £oRER
Hbh, AR T TICEROSEMBRD LS. ETS VT HREDO LRI ED,
TOFHCIEFEIHIAL T35, BERIE, PLEL, BTHBEAMN£2H25. Bl

n“

Fig. 3 Postlarval stage. 4.05mm in total length

EERFRE L2 E R LD, IRBROZBENES I 1ERSh D5 L% 5. i
CORIT D &, FHEESROREIE L, MOhmEnee, REmeE, THES

* OB HE R OATRIC OV T, Fig. 9 &Iz,
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SLRZEE, BRNERICEVWTHE TS, 1321, BIROMEITZ, ik, X &, #
AR FET 5. PHIEIEROREC L DT, UNOREEL, $50mckh 5. il
FEIS HITFEL, TONFIT T ~8/N, SMFIT 6 BiARDSL. D5 b, HEAKD 28
PFHTHRRTH 5. RERB/NRD A E RS, #HEE» SRR s TRic s L, [
I, JEECEWTD, B & IREGIC, g SIMob T aiihichbz2o>THERT 5. C
WO DR HDFEEIL X 2T, HEMOINTEIIED TS D sTIREZTRT. A%, P
DZELIE, ERCEVWTEREOSHRBEICRD, BHEICHomaRiiefihL T,
AT R SR AEHN T 5 RETH 5. FHEIZ10+14.

@ £ & 649m (Fig. 4)

PR 5.36mn ;5 B 2.44mi 5 Wb 2> SELFTE T OREEE 3.63mm 5 (KE 2.14mn ; W) E: 0.47mm 5 ARFE
1.02mm,

WIIHZ EAEZE DTV, BERIISESCEBL, TR BRI 3% D%
BEDDORLRHBTRUL T 5, REBKIIIY, BEABII0I8IKEL L, FMIHTX
JRAEIRD b D3 Tk 5.

TEEEVE 7 BRISER S TESITIE L, o fE1 IR 1 BR12EKS, MofiE13k4s, IR LptT, Wi
NHEFC DT Wi, BILITERLE—ILTd 505, FFE P RIMBIELE L T, RENRTEIIL

Fig. 4 Postlarval stage. 6.49mm in total length

DTS, FEMEERRI, Fio L ERER, SEEneE, IRTNEE, BRENEEeT
BMANIFRE S BN, BEHOZED S HILRET 5. LOMRRE, HEMEROLHT LEE
St X DRI e T 572, BVREANER T E (inferior position) IZAiET 5 X 5127 5. B
FEWITEONIFIT 9 ~108K, SMRIC 8BEkix, 205 b, SMFIEAITO 2 BT R EL, M/
WEZA+ 5. £72, =HEZEEBENRTHFCEWTHERRES V6 AR LNS. KER/N
BT TAEL O—, &5, kX OVfgsR T oK llo—H2 0L %, BIEREOLZEE 5. B
BRI, BHCEVTBCHMAL, KBTS X O THEEmICRS VT, 0t 0KEiET.

® € & 13.2nn (Fig.5, Fig.6)

A 10.7nn 5 BHEE 4.52mn 5 Wt H> HALPTE C o PEEE 7.4nn 5 (R 4.52mm 5 YR 0.89nn ; [RFE
1.73mm,

ERIICVIRRC A IE A D s, 1948 7 BR15EKSE, B8 2 BR128k S, MIEME 15 Bka, MufE
8k Z Lz, TRTCOMIMTEERTET 5. L2 T, ZOEDKREZERIC, {FH
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(post-larval stage) 25l (young stage) ~Bf7+2d0LHxbN%. RESKIRT
B, IREDORBEILDATL W EficiEy, KEOLTNIGEL 55, REROZGEIZA St .
BT a4, misRflEBaili o g, fEEE i, ST ARk
FI18Wh, AMRITHIIsHZ S x 5. EEFEEICH OB L, BE ol NE LTS,

Fig. 5 Young stage. 13.2mm in total length

Fig. 6 Young stage. 13.2mm in total length (Dorsal view)

PEERE ESRIZTRIEREOHBIC L 2T, TTHES 5, MWL T 5L 5T,
FTCIGRTOMBICH 2D L EZOND. KRKRBUNBRIINREE TS DRAIEIC DB L, k&

BREETER WO T, RIS L3R03, RR ORI T CIloIfREE ok &

25 ORFET 5. BRIBIES X CRATICSWTHETDH 5.

6) & & 28.4m (Fig. 1)

RE: 22.5mm 5 BHE 7.3mm 5 Wpva s S E COEEE 13.0mn ; (K7 7.0mn ; Yy 1.19mn ; (REE
2.86mm,

Wi asiz R L, slender 7RI L 70 %, IROMEIZS SICEAMERD, HEOT v 74
MR EE T 5. LR RO X D OORTHICBE R L, BEIE I E 20T, B
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STHIRLE VIR D E I —F T 5. BEEEEZERIE, 1T ALHEL, bFriciR R
R E Bbnbd0ORL5N5ICTE RV, FIREEHRLETL, BT SEOBM/NEL
S ERERBUNRD T RTHEEL, RIS Tsksbn S, RILZIREHRNICHE S, F0RE0
WCVEREIRFLER DFLDS 2 [ERRD Db, AIRMIIANE ©, FMEE LEMIICE D, AAIZSHE
FOCHEEL, REEERCKS. ARIEIERE-THHEL, & IElicks T, HA

v IR O EEIAERD D, ISEEBRE ORT A EERITHE I 3 B e REns Sh 5.,
N V. = =
@ % ¥

K (Fig.8) 2L bbbk
2, SEHE VI EIBEIMEM 2 7R U, A

40 | e

ST, AR 4 g CRk s A e %,

Y, BIELEDL0%E LD, s * T .

EO%, WKL, &F 348mDME 30 ¢ & .

RTUX 2852075 %, Wi ST . o

Fi% CORERHZOWT RS &, {F

BIICIE, HITAED50% 2 kT — ' —

By, hTbeE2~5mygT eof B e oty

1%, 56~61%12 HiE L, ALFNEE D R L

BF BT 5. DEkEoh O

THIEL, 284~348m offEc Pf *

13452 L 750, fRRX D bPIC iyt ; — 20

AIHICBEE, © OARKIRLE, c et .

REDOHE L IZIEFEL V. DT o ‘o e

W 2 & LRk 4E4~5 O 3 *

mnE TEENL, REEARE D40 . .

HIEL, WOTHHOMVEE |l °, *

s, ZOLRITEDHEBRE . .

2R T 5, ERE10mEHICE N

<, WEMNTACRLS L s D ';.'”.

L, TOMIEHELHTIRE. 2 . SR

—75, AHEHEF I B X 7R o .

O R T e N | *
* 2, RN ST, [ 1 2 3 41: g 1;) 2‘0 30 T.L(mm)

KR VRS 23800 L 7z fih 76 FfE T

(ex. Callionymus sp.) & &z Fig. 8 Changes in bodily proportions with growth
. RO X FoRD Ll 5. I B Preanat songih o total songth

E1x, 4R 6 muyiisE CRNE N C. Maximum body depth to total length

T X0, DA D AT /N D. Eye diameter to total length

k‘.&.—w—‘“,“-m et » Lo GOl amiias. SR
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{eh. e KIZAeE 4.82mOERDEGET, &R 0162, JHED 256% TH 5. TILHELR

RO REEH S L, @fF4~5m fHTicdhBl < ZfhSSHFEEL, ZoZEfhiiivh

D, R DOEEITHT HHERRERGETHEVIEHTH—EHL TS, L TAT, ZOK

BE, TEE, TEMREHREE X CAR BN IS R RER TR T D 5 L VL HEEEZEE

T3 &, HfFmEOLFmEEAET 5 L Bbh b HERE ORI, T TIEFEFEZ LT
SHFAWOEE, Mbaek 5~ 6myirORNCE T, BitET53DEEXLN5. o

(2 EHMBERE

SNV SR O R ERIAEOMTIHIC S W T A LN LR T T, RIFEOHEHD
D12OTH5. THOEFBBRICOVWTIEN (Fig.9) ITRLZ X 51T, 4F 3.51m
HRIZHBWWT, TP, IR LGRS X OCSERERO—inHbh, £F 4.42m% Citt
DOREBRRBL, LLENT 2 6 m FiRICiRE e & THEHNEERS kW TE b
N3, FLTENEROHEEEZ KRBT, £F 9.9mOKIcs VT, FETERINEIDE
Fxbhbd, Ink, FERERORFINI FFCEMT, O BEEROFHIIZ DWW TIIART
H5.

Fig. 9 Diagrammatic illustrations
showing the arrangements and
developments of the bony
cranial projections.

SR EE RO A Z T kD X S

¢ D 5.

e E FoHI A 22 (Frontal process)
B % ~» (Nasal p.)
b & & %8~ (Mesethmoid p.)
R & # ~ (Supraorbital p.)
H %5 » (Tympanic p.)
¥R ¥ %h ~ (Temporal p.)
#% BE B 46 » (Post-temporal p.)

¥ » (Cervical p.)

# (Cleithral p.)

T %8 # (Suborbital p.)

& # » (Lacrymal p.)
TEpsLkk ~» (Exterior dentary p.)
#» (Interior dentary p.)

m,
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b
ok
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EFrATC - HEOIEUO W,
HA

N
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e

T.L| 351 4.05 4.42 6.25 6.49 99
A f E
[D]+ I. +{G]+[K]+[MI+(B]
H L J

Z OREOTEE et IHHTFIRE (larval character) & U CIEHIRHEBIZ A5 5 H D
T, FOWKPLEBRMMDELELTH SR, FMCHLNDIEEEMARESZ L Ty 54601 ¢
MTh5H., WThicr X, AEOYAD, EEORE LRI, FEERE (floatation de-
vice) ¥ 7-1X{RZERERE (protective device) Z5: L COEBELH L, LEOZT(LEPEHL T,

E L me



HE* OWBEELESL0LEbhs (WA, 1937 ; MCKENNEDY, 1959).

@ &= 8w

RN R Z IR OTIE HBROIEEL LA T, AEOHFMEZREST 535
120 FIETH 5. M/NROFEF O@EIZN (Fig. 10) THERILL 72X 51T, 4F 3.51m
HIB ORI I W TRARICIZC £ 0, RfE%E % Rk
I, REEE 99mET AEHETICHEAS XS T, £
DA R H T DR E X < —8T 5. b (3/ Pty
BROFFNIAEI AT, IZITEMIRCHEEL, FOHIX D <
afE 1% 5 AR 35\ TRI2TR 2R Z B T BT E 5. i

WU NBROTZRE(Fig. 11) 1 EHBEAL, & 5V, R ERE
LE2TH D DEEBRALNEDTH D0, TOHKAKW
FEE VIR ICE S T AR OB & FEA Rico0%
HLTEET 51~ 3RO E 2B DTED, Zhik
ZRE ORI SIC O WTIIARET 5200, AT
7 /B Tetraodontida YDA T 2k OEE (FEH, 19
62)LFALIDTHA S LEbNG. —F, &F 13.2mmDf#
R BE BN My NROFK B OREE I IRTIREIC 2 ~3 D
MAEREH L, #(groove) I & OKEH(circuli) B
HHRDOLNDL T LR, DT &L, ByNROFEHETEN
—fk DEEDLA & AT 5 2 & (BROWN, 1957 ; CALDWE-
LL, 1962), 7£HUNT, DA AT BT 95
LT B L, AR THOMELAEHTLI L0
LT, AREILEEEMAFEOET, BORAVW DR
O BERFENROIDDLMREINL S, L5
T, BHFEEL L CORKRB/NBIL, ChETICAL T+
Xiphias gladius LINNAEUS (&, 1951 ; NAKAMURA, Fig. 10 Diagrammatic
Het al,, 1951 ; ARATA, 1954 ; ZK¥K - fth, 1959%) , + figures showing the
¥ 7 = Macrorhamphosus scolopaz (LINNE) (NFH, 1935), successive stages in
S ORFRICHTEDENTED, VIR EORE e o opmen o
BHREZEZLNTWER, K DOLEZEDT, WTh
b, TOFHEEOEKED —f%D W B AHICIT 5 8 OWAERD KE & Ih T b 12~50mm

3.51 mm

99 mm

* T, BEEREEERIIKAICE VT, 0% KRHE D EEDRVEARS VO TH L, FIT
i3, nv &£ YJE Collichthys D fafd (KR, 1941) <> Pseudopriacanthus altus (GILL) (CALDWELL,
1962) 1T & BN HEEEE k42 (bony cranial crest) O¥ED X 512, BF3T 5300, KA
LD THHLPIEFEL TV DE D0 HDT, —FITIHET DD LIRS V. AEORKAICEK
WTh, HEFEICEMREIEIATHEE T 2 LEENRD DT (&4, 1953), ZIWIREITIHICE
B hERFEIREIE O FE L OFBEE A TRE T 5 o L Ebhb.

*EDTH LTI F v F Y7 &4 Chaetodontoplus septentrionalis (T. & S)? & Bbh b4 E 7.9mk
9.5mn DR 2 A2 B VD, THOIIEREITH/INRZ L L, JEHEEZ5E 3789 5 (Tholichthys
stage ?) , DPOEOFENSFHETHDHE VI ET, THT XA DL LD THLLL =M T E
ORENRLOLND. LL, REOMIREHELSTWEET, ThETHONELOEEET 5.



(BROWN, 1957) XD, 27 /NE<L, 20, TORFRBOEEISIEFITIEOWT &1X, HfF
WHRREEOG T 2 EHME OB REEZ R T O T, APEHZIFHESEEE 755 258
HoHoE (NH, 1937) tA5v#kz25L, HHIMWTSZETH 5.

-
—

28.4 mm 34.8 mm

Spinous Scale & Ctenoid Scale

0.5 0.5 mm

0.2

—_— — | e———— | e———

Fig. 11 Diagrammatic illustration of the different features of
spinous scale and ctenoid scale.

M/NBRDHEERIZ OWT, A # T FOEET “BiET 2D Tid7< base THINDH XD
R(ET 57 ADEEZLNTWD (RER - fth, 1959). REDLETE, BIEOHKERICD S
EERBIESNTWIRWDT, 32X D LT &i3bhr v, BEORBRMES, BOKRE
HOBAEIITIR S, P OREC RO THEDOEMBEALNS Z LR EPLHEL T, B B
TEHERIC B A LTSN DORERF T HD TRV EEZ LS. £ LT, &F 13.2mmo{FE
& BB LN M NRO B RS 2R 284mDEROF T M OME L D RE WL W I FEE
b, HEBECRTZBMERD A 7= XA UM -, 1963) 2F 2 5L HF D FEIFKL bk
V. WTFhICE X, AREOHK DIEHREEEROYE LFER, BICX oT& < BfTOIRED
Bir 530 L Ebh5.

@ HiEREAH

AEOMEHR EEHIZE LT, TTERAIZOWLTHRE Sh T\ 5 23(SUYEHIRO, 1942)
HAFHIC DWW TR E D AT H 5. £(Tah. ) R LI X 51, TTIRAE 2miTHOfF
BIZREWTIHEE I —ER L Tk D, TOBROKRETHR S Z i, w500 Th 5.
SHIEEHB O SICTE a0 BT, EHIEREZAT, 2h2EHED 5 (blind sac)
~NET 5. BEBHEL, 2K 7 ~10myiE ORI W T, ELTTG IR 1
BHONE., ARETRKEITIE T D, BFIEIIRTH D, #FHEZBC T, Thb L &30
13ERD LN DS, HIFTRIC oS IBERIC B W TR Z ORI ZHEL, IENAREBIASVWT E
R T S, FEHEENAER SRS &, @ 2mEOEEKIZI VW TIE, £90.1~0.20m0 Copepoda
@ nauplius, Bivalvia %> Atlantha-sp. DOEhA%E, HBERBEBIEO DI Ebh 5D L
bhTwb., 2D b, Mollusca DEIAERIIKNEG < b 2 L1X, BH (1961) 23k L
Twb e 7 ARERIC KT 235 BEMNA ORI AR & —3 L THEBREV. DWT, 0.3~0.8nn F2EE




Table. 2 Diagrammatic illustration showing the develoment of the digestive
canals with growth and their relations to the feeding habit.
Habitat Pelagic Benthic
Total Length (mm) 202 l 208 I 232 | 349 ‘ 414 ‘ 482 | 649 ‘ 714 99 [ 132 28.41 348 289 2*
© Digestive canal bﬁ\ \ 0/1 'D-l @ 5 S @
nus "~
Stanu‘h' ¥ = = Q* 59
Bivalvia 1 4 !
(larva) Horse- {
t {
Atlanta sp. 1 mackerel |
(larva)
Copepoda 2 Goby
- (nauplius)
£ Copepoda 5 3 2 3 1 Cuttle-fish
= (unknown spp)
S| Copepoda 2 1 Shrimp
i (Corycaeus sp)
Copepoda 2 8 Clam-worm
(Aetideus sp.?)
Polychaeta 1 3 1 12 | 2 1 (1) | (many). Shell-fish
Cumacea 10 Mud
» After SUYEHIRO(1942) ( ):Intestine contents

@ Copepoda ®/NE®D Polychaeta* Z3:d U CTHET LEHS 20 BElichbioTH bR
578, TOMICHEWTD, KEICHENRWBIAKILL T L 2S5 pa3bhd, EEST
#1¥ Cumacea % Aetideus sp**, Polychaeta 7z & DEEEIMZ & 5 X 5T, KEHOARENK
ZEBSROOND. AT, EEOAIDEMEKIITNTAED Polychaeta ©H%xik
BEL T 7228, SUYEHIRO (1942) OHEICHH S X 51T, HBHBEREDO w2 |

BRETHDLEZ2ONS. Lk, AEICET2EREEIETT, MR, 2EAEH
DFEFEITFRD BT,

G ¥FDEE
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HARMWBIZEBWT D, SREZIICD, IR W TE~FE EIRS b5 Td
55 L WS HERILINTWAIRTER L. LirL, SRS LN FIEERHF o bz,
B D LW E B DKW oAb, 2 2 ARKEOIRSF®IITHS L L TH,

* = @ Polychaeta 1313 & A FR—M & Bbh 525, TOFESNBHH 2T, Lovén's larvae O stage
O THLMVIEICH D D DT, BHEREZLTWSELDTHS 5. ,
*¥ Aetideus pact ficus \ZE:PL L7z Copepoda TdH %05 A. pacificus 3 AARMERCHKETH D, D%
¢ OB R VRS H 500~1,000m T TdH %5 (BRODSKY, 1950) & &7 EDMT, ZHIKEET HICIIHEM
WD, Lrl, o TEZIEIT280mEOSTHEI Nzt v/ »  Glyptocephalus  stellert
(SCHMIDT) o BN 54 RS Copepoda &[F—FE & EbNnDDELEHAH LHEH
B0T, AEAEEERZLTVSLOTH D EIFBBITHEL .
k2 E CHABIERICS W T, WHT4~6 A2, EHTT~8 A, {liFT5~6 AELHEESL
TS, THAROTIRICL D &, ERILICINTT ~9 B2EIIITH S T EHEE L w7,
CORERIIEEOHEET 5 9 AEEATT . HERT — X OWBIREZ W2V R, iR
HERERICIRA T 5.
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Fig. 12 Figure showing the swimming layers of

larvae on the basis of the materials obatained F B HEAF OIRERIEREIRTT
in October of 1962.
EIKIERR I T WA,
Figures denote the number of larvae and jfiil " I
bold lines denote the range of temperature BREEMRRIIAD TRV, &
occurring the larvae. DR >0 b IFFIARETF O£
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Shhbhsb. LrL, R
HZEWT1IRIBREINTWEREVE WS HIX, BERTRTREICE Znbh/c & v HiX
HoHDS, FFUAMFFEOLELFER (NH - fill, 1958) B Sh3BRTHSH. DX
2, THTREAVIEBEOERED D BT, HIIIRRED KR 70~100m FEEE DU TREIN L,
TR OHET & L TRBEL THEL, 2E15~20mECEBEE~EEbD, T0EEdE
DBEIETICREL TV DO TRV EEbh 5.

V. 1 2

BRI T3 DN HET 23R Z LIS, 7 7 < & 1 OFIWIEIERIC OV Tk,
AREFEAFIE, £R13mEHZI s W T HFEU» LHEBII~BT T 5 3o L Bbh, FEhax
ﬁ%ﬂﬁﬁt,Wﬁﬁ$ﬁ%®%&®&éﬁﬁ”“%%tb,R@%ﬁ%wﬁ&%w%%%ﬁ
LD TRREBEZTT. LrL, CROOBEDEEBTEMM®RLT, 18 LA LRHK
DB EIE5HDEEZ LS.

EM:13 4] Copepoda nauplius, Mollusca larvae 2% & b, -2\ T Planktonic copepoda
%> Polychaeta &7c 0, EEERETHIZV P AFHEMEL LS. MR EDBEHIZOWTIE, &
EDIIOE D LN 50T, AFROZLICHIG L BN OEZ LR A bh 5
ETh5.

¥, FRITBICHE VT 9 AEEINRE b Twd Z L3P TH 5.
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