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On the Early Life History of the Gonostomatid Fish,
Vinciguerria nimbaria (JORDAN and WILLIAMS),
in the Western North Pacific
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Abstract

Larvae of Vinciguerria nimbaria, a member of mesopelagic fishes belonging to the family Gonostomatidae,
were collected in the oceanic waters in the western North Pacific. Their early life history from postlarva
to adolescent was studied morphologically, for changes‘in body form, in visceral organs, and in sequence of
initial ossification of bones. It shows very distinct two forms in the course of development : white-bait and
adult form. Their differences are mainly as follows. In the white-bait stage, larvae are slender and nearly
transparent, eyes are oval, and visceral organs, among which stomach and pyloric caeca are small and pancreas
is long, are transparent. In the adult stage, individuals have higher body depth and dense pigmentation along
the back, eyes are round and large, and visceral organs are markedly changed : stomach and oesophagus are
large and black-pigmented, pyloric caeca have increased in size, and pancreas has shortened.

The white-bait stage was divided into three stages : prelarval, with yolk, not included in this study ;
postlarval, with typical white-bait form ; and metamorphic. Postlarval stage could be further subdivided
into three stages : early postlarval (ca. 2. 2-ca. 8 mm SL), showing the characteristic arrangement and dis-
appearence of melanophores, rapid depression of head and poor ossification of bony elements ; middle post-
larval (ca. 8-12. 8 mm SL), typical arrangement of melanophores is maintained through to the metamorphic
stage, head becomes to he compressed rapidly, and ossification of bones abundant ; and late postlarval (12. 2-
15. 7mm SL), beginning at the appearence of buds of photophores, some of which retard to appear until
juvenile. In the metamorphic stage with pigmented photophores (13. 5-15. 3 mm SL), alternation of white-bait
and adult form occurs markedly on the whole of the body, and reduction of body length, 2 or 3 mm, was
estimated on a difference between body lengths at which ossification of bones ends during the late postlarval
stage and starts in the juvenile stage. The development in the adult form stage is progressive, being divided
into two stages in this study ; juvenile (12. 7-16. 2mm SL), to the completion of photophore formation ; and
adolescent (15. 2mm SL-), almost identical with adult in appearence but sexually immature.
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Fig. 1. Sampling stations (white circle) of Vinciguerria nimbaria
during 3 cruises. A : Shunyd-maru (November-December
1963). B : Shunyo-maru (February-March 1962).

C : Keiten-maru (November 1971).
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Fig. 2. Adolescent (upper, 19. 6 mm SL)and adult (below, 40. 0 mm SL)

of Vinciguerria mimbaria.
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Fig. 3. Development of gill rakers on the first gill arch of Vinciguerria nimbaria. Five marks,
which are explained in Fig. 5, distinguish the developmental stage of specimens.
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A (2.5 mmSL)

Fig. 4. Developmental stages of Vinciguerria nimbaria. A-C : Early postlarva.
D & E : Middle postlarva. Letters with dash : Dorsal view of head.
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F (13.5mmSL)

Fig. 4 (continued). Developmental stages of Vinciguerria nimbaria. F : Late postlarva.
G : Metamorphic larva. H : Juvenile. Letters with dash : dorsal view of head. In
G, scales are drawn behind the head region alone.
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Fig. 5. Changes of body proportions through developmental stages of Vinciguerria nimbaria.
Large black circle : Early and middle postlarval stages. Small black circle : Late
postlarval stage. Half-blacked small circle : Metamorphic stage. Small white circle ;
Juvenescent stage. Large white circle : Adolescent stage,
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Table 1. Regression coefficients of body proportions (%) on standard
length (mm) for metamorphic larvae in Fig. 5, calculated by
method of least squares (Y = a+bX). r: Correlation coeffi-
cient. SL : Standard length. HL : Head length.

Body prorortion (%) b i a r
Pre-anal L./SL —1.550 91.02 —0.220
Upper jaw L./HL 0. 960 49.32 0. 161
Head L./SL —1.143 39.63 —0.196
Pectoral fin L./SL —0.827 21.32 —0.131
Body depth/SL 0. 090 11. 87 0.018
Head width/Head depth —44. 255 770. 81 —0.100
Head depth/HL 0.131 58.76 0.014
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< %
N ——
m B. Late postlarva(l5.3mmSL)

C. Metamorphic larva(i4.7mmSL)

qq rm
D. Juvenile(13.2mmSL)

Fig. 6. Morphological change of visceral organs (left side view) with early developmental stages of
Vinciguerria nimbaria. B’ and D’ : right side view of B and D, respectively. an, anus ; av, pair
of retial artery and vein; ga, gall bladder; gg, gas-gland ; #, inlet of Langerhans ; in,
intestine ; ki, kidney ; 7, liver ; oe, oesophagus ; pa, pancreas ; pc, pyloric caeca ; rm, retg
mirabile ; sp, spleen ; st, stomach ; sw, swimbladder,
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Fig. 7. Sequence of ossification in Vinciguerria nimbaria. Tip of bony element indicates the length of specimen
at which initial ossification of each element was observed. Vertical lines with arrow indicate the length at
which the full compliments ‘are first ossified. Circles on the horizontal line (SL) show the length of
specimens examined. Dotted vertical lines divide the developmental stages,
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7 BRGEIUBELE: %%O%E?u%%lb%bTmu%(k“%%%?% WSS farh
WALE T 2B L DORHE OB LRI L, MAMUECKT T 5. S8R5 O 2 iR i,
MERMER L VAR 14.3mm 3 TRl X VtBA2=T3 5.

8) REdE : BB TR CRRE e EROLE,NBE I hs. TRIlE (Hy 1~7) <
%, Hy124ho Hy2~7 X b bR {tET 5. & 1lmm cHy2 & 3, Hy4 & 523%
hZhEET 5. ENEIBRIFRRMICER (4552 5) Lk b, FRIBIELIEEEC S
¥ (7~9) ticn.

9 FTHE : FRAFHOBELOKMDOITRL T T, THEF CIXbhRirits s LTHiEs
FITALE LT L, BRBCERBEREENOMECET 5.

PRRERR & MR (B¥ROE 10.8mm TILE) Tik, HHEE O EFLE R %5 X b §iHc
NI TUEEIET L, WE L SHRMEINCERE 5.

% £

YA F=y OIFREEDIIIEE L TR R CPBRREANLRET 5. —ike, LRIEEGE
LERBHERBEC KIS h, BED 1O, YIFAMEVCI YL ES bR bhS A 7 v ]I
BAfmohTws (RHE, 1966). AXTHB LT EL, ¥Y_v*=y Ot s 5 2
WThote. XEERBD V. lucetia D4 FFF % BF5E Lz AHLsTROM and COUNTS (1958) 1%, %o
EEMEUTO X5 HE L.

(1) larval, from hatching to photophore formation; (2) prometamorphic, the white photophore
stage ; (3) midmetamorphic, the stage of rapid change in body proportions, including a marked
increase in depth and a change in eye shape from oval to round; (4) postmetamorphic, from the
time that the eye becomes round until photophore formation and pigmentation are completed;

(5) juvenile, between metamorphosis and sexual maturity; and (6) adult, sexually mature individuals.

Viucetia L ¥ v ¥=Y DEIEFITEE TH %A, AHLsTROM and COUNTs & 3 L DRl ix
EROP Y PN OWTHENRD LR S, HHRBEBOHBLERLYERL, LBy Lo
Sy Lic. EEX, Y_vr=y OEFLIL Y5 AR L P EEREOVELRTRA
e 24 &h, ZRBIIIZZALE2HERSH B LD LEEL . Fhit AHLsTROM and COUNTS D
Midmetamorphic stage I {244 % .

Fa=YPREThIEEL, FEREZBEbIRVISCBbhs, BEERBLTIR/#E
FRYELIRERT0 5 ZHCEFEh 3 (GrRey, 1964). ¥l (197]) BEEREERTF=v Y
=Y Maurolicus muelleri (GMELIN) O¥JRIAEEE 25 L, Lo BEHFRBIL R, i, #Bihic
Mo L. ZRHATBREY v *=y ORFHMCOVEOREE, REXHKTHE, F2v V=V
DHRIF RN E 5 O ERIL, ROMML, BOBENEEFIVYy =V XL bhis
V. ¥, BRREEROLERBERCE VT Yy *=y Tk, FH2EBPED 5\ LK
CHFTHLMCEE LT3 (Table2) . ZLTIhbDREBFOEZ Vv =V OB X -
THEED, HAM~NOBTGHREF=2Y )=y TiX125mm, YRy *=Y TiX127mm ThH%.

TDISR, Yo=YV HHTEy I ARBEOC L - T, WEADREH, HEOEBELNALLIS.
L LZhb0BER, BRI > TaEcfbhs. ZOKRF2v ) =y LizER LERTHE
BU~RE T L L%, Shix, AHE (1966) LB S X LBHE —HHRICEIG Y ER
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Table 2. Comparison of ossification of some bones stained during the
postlarval stage in Maurolicus muelleri (after OKIYAMA, 1971 :
Table 5) and Vinciguerria nimbaria.

| initial ossification, mm
Name of bone l Length at initial os s

M. muelleri ! V. nimbaria
Maxillary 4.6 3.5
Cleithrum 4.6 3.5
Dentary 4.7 5.0
Caudal fin ray 6.0 ( 6.5)* 5.0 ( 6.5)
Uroneural 6.5 6.5
Anal fin ray 6.5 (9.8 6.8 (10.3)
Supracleithrum 6.6 8.7
Premaxillary 6.6 11.4
Parasphenoid 6.6 6.5
Ceratohyal 6.6 7.3
Supramaxillary 7.1 11.4
Gill raker 7.2 (12.0) 6.5 (15.0)
Vertebrae 7.2 (9.3) 11.4 (13.5)
Posttemporal 7.5 10.3
Branchiostegal 7.7 ( 8.8) 9.4 (14.5)
Dorsal fin ray 8.7 (10.3) 6.5 (11.3)
Ventral fin ray 9.0 (11.3) 14.4
Pectoral fin ray 9.0 (13.0) L xx
Frontal 10.5 8.7

* The length at which the full compliments are first ossified.
**  QOssification retards untill metamorphosis.

ez T b—r I —ETHLBbh5.
= ¥

JEERFECHREIRI VYR =Y BFRAICKVT, HBORKE NEERETORE, B8
BN, ThorRA LTHERRC ST 2R EMYKS, M5 L, Z0oEEx TR
CEHTS.

1. YA : RALIBELHCELIHEBLRELTEET .

la. R : BEX D IIEEINE © (SEOHERRIZE TR TWiEL).

1b. BHAMFRI : IPERINEE, BN Y 5 AR THRE, RET5.
lba. HIMFRFEM (FRH2 2~ H8mm) : IR, BAFIIEHMALERFIE AT
WERE Vv, BRIEAE T, PHcRiimLTw5. ERYBREEHRII—ETHS. B
B/ERDOHIL 0.8 225 L5ALABHINT 5. AflhROERBINIERCHEL L
T 5. {LERBOBERITD .
1bb. HEAFREPH (FRH8~12.8mm) : HIFMCEMUL, TOoREIZETHS.
o ERBIHERL, BRHICHT THBNLERESI L s, T L BHEOBEAIERK
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Ly, BEFRE LTS, HIiE | HEOHZ L5026 LOREAT 5. (LBEOEEIED
T\,
lbe. HHIFARMY (6K 12.2~15.7mm) : BAEBFEEOWRIC & - TR LRSI
B, BB EBREACEIESE LY. S IOBEABRITER L k5. (LEBKBOD
BERIPREE.
le. ZREH (A& 13.5~15.3mm) : EABRECBERE,NELR, o v, A
WOKBIBECHET 5L L b, RAKOHMEBIBEIIS. ROMAKL, #hELEED
WK, IFIORBENHEE T, GUORAEIITNTHET 5. WELIERE LY, B
BB R 5. CBRBOBERIPEE. HRERKEITD .
2. KR : v 7 AL B s hBEAEOMEBN MY RELTRET 5.
2a. MR (fFdR 12.7~16.2mm) : i (IR, 4, FE, PES) 2RO SEER
5. RxbTre bmL, REXEMCKTECE . IACbERBOEENSL, BIEE
BROEFRKRTT 5.
2b. EBH (A& 16.2mm~) : BHBOBKATT LTH LUK MT 5 ¥ ©. AFEHR
ELR®S. MR OBTIEENTH D, SHHOTIESETEMAB LTI .

i 33

BEAD Y~ F =y FARZ, ANKERERKELE _HBCR/EIR T ORHW.
LI SEARZRES R, KIETHEE LRRO MY B - tASEEREHFCE S SsAHLE
FE7. i, REOEREE X Oh, THHT S - LBEREKRERERBERAO LR MRS
LORFEMRDERCEHOBLERLET.

X K

AHLSTROM, E. H. and R. C. COUNTS (1958) : Development and distribution of Vinciguerria lucetia and related
species in the eastern Pacific. U. S. Fish. Wildl. Serv. Fish. Bull., (58), 363-416.

GREY, M. (1964) : Family Gonostomatidae. In /' Fishes of the western North Atlantic. pt. 4'', pp. 78-240 (New
Haven, USA).

JESPERSEN, P. and A. V. TANING (1926) : Mediterranean Sternoptychidae. Rep. Danish Ocean.Exped. 1908
1910, vol. 2 (Biology), A 12, pp. 1-59.

JIEEA— (1969) : BRI FHEC BT B~ 1 7032 F VORBEEBE. AATS v 7 b vESHE,
16 (1), 63-66.

KAawAGuUCH], K. (1971) : Gonostomatid fishes of the western North Pacific. Jpn. J. Ichthyol., 18 (1), 1-16.

RFRERK « %S0 « BHIR (1965) : “BIEYE (B)”, xi+342pp, 397 figs. (B R EAM, ).

OKIYAMA, M. (1969) : Vinciguerria nimbaria (JORDAN and WILLIAMS), a gonostomatid fish new to the
fauna of Japan. Jpn. J. Ichth yol., 16 (3), 120-122.

MILUSREE (1971) : AR BT BF=v ) =V OFM4IES. HAPHR, (23), 21-53.

PIERECRER (1966) : BEOKERE. “BHBHRAEY", 115-122 GERME, ).

WEITZMAN, S. H. (1967) : The origin of the stomiatoid fishes with comments on the classification of
salmoniform fishes. Copeia, 1967 (3), 507-540.



