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Seasonal Abundance and Vertical Distribution of Fish Eggs and Larvae
in Toyama Bay,the Japan Sea

Seishi HAYASHI*

Samplings of fish eggs and larvae in Toyama Bay were conducted by using MTD
nets once in a month from October 1986 to September 1987. Fish eggs (33,025
individuals) of 14 species and fish larvae (11,762 individuals) of 75 species
were collected in the period of the survey. Fish eggs occurred most abundantly
in June, and fish larvae in July. The dominant species of eggs and larvae
collected were Engraulis japonicus and Maurolicus muelleri. The two species
occupied 94.9 per cent in the eggs and 69.1 per cent in the larvae of the total
number collected. Most fish eggs and larvae were found to occur in the layer
between the surface and 150 meters depth. Typical species of fish occurring
in Tsushima Current water have been occurred also in Toyama Bay, although,
difference were found in the species composition and seasonal abundance.

Key words: fish egg, fish larva, Toyama Bay, vertical distribution.
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Fig.1 Location of the three sampling stations in Toyama Bay.
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Table 1. Sampling date and numbers of hauls in each month

S t . 1 S t . 2 S t . 3
0m 25m 50m 75m 100m 150m 200m 300m Om 25m 50m 75m 100m 150m 200m 30m Om 25m 50m 75m 100m 150m 200m 300m Total

1986.10.28 O© O O O O O O - O O O O O O O O OO O* C OO O O =3

11.200 0 O 0 O O O - 0O O O 0 O OO O OO 0O OO0 0O OO =2
12.26 O O* O* O O OO - O O O O O OO O O OO0 OO OO0 O =
1987.01.26 © O O O O O © - O O O O O OO O O O O O 0O O O O =
03.05 O O O O OO C - 000000000 O0OO0OO0OO0OO0O -0 2
03.30 O O O O O OO0 - OO0 0O OO0 OO0OO0OO0OO0OO0OO0OO0OO0C OO0 =3
04.27 0 O* O O O OO0 - O O OO O O OO OO0 OO0 OO0 2
05.28 0 O O O O O O - O OO O 00O O0OO0OOLOLOOOLO OO =8
06.29 O O O O O O 0O - OO0 OO OO O0OO0OOO0OO0O OO0 OO0 O =
07.30 O O O O O O O - O OO0 O OO OO0 O0O0OOO0OO0O O OO0 =
08.27 0 O O OO OO - 0000000000 O0OO0OO0OO0OCO0O OO =
09.24 O O O O O OO - OO0 OO0 0O O0OO0OO0OO0OO0OO0OO0L OO O =

%k Sampling was made during the night.
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Table 2. Total numbers of fish eggs, larvae and species
collected during the survey.

Numbers of individuals Numbers of species
Fish eggs 33,025 14
Fish laarvae 11,762 75
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eggs and larvae collected. of larval fishes by depth.
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Fig.5 Fluctuations of numbers of fish eggs
(open square) and larvae (solid squa-
re) among three stations shown by
per cent pf total catches in each month.
Left number indicates total catches of
fish eggs. Right number indicates
total cathes of fish larvae.
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Fig.4 Fluctuations of water temperature and
salinity in three sampling stations.



6 B R EE R I S S 2% (1990)

Table3. Comparison of relative abundance of fish eggs and larvae collected.

Fish eggs Fish larvae
Rank Species Number  Percent Species Number  Percent
collected of total collected of total
1 Engraulis japonicus 17,084 51.7 Marolicus nutellert 4,655 39.6
2 Maumlr’ars. nutelleri 14,251 43.2 Engraulis ja[xm_‘!ms ) 3,466 20.5
3 Scomber japonicus 614 1.9 Pseudolaburus japonicies 442 3.8
4 Trichiwrus lapturus 311 0.9 Unknown 274 2.3
5  Unknown 303 0.9 Bregmaceros neclabanus 245 2.1
6 Etrumeus laras ) 169 0.5 Halichoceres lenuispinis 228 1.9
7 Glossanodon semi fasciatus 155 0.5 Callionymidae spp. 221 1.9
8  Sardinops melanosticlus 78 0.2 Glossanodon semi fasciatus 165 1.4
9 Konosirus punctatus 29 0.1 Scomber japonicus 151 1.3
10 Uranoscopus japonicis 11 0.0 Cepola schlegeli 126 1.1
Species Total No.
Eitrumeus leres 169
Sardineps melanosticlus 78
Konostrus punelatus 29
Engraulis japonicus 17,084
Anguilloidei spp. 10
Glossanodon semifaseialus 155
Maurolicns muellers 14,251
Aulopus faponicus 6
Cololebis saira 2
Scomber japonicus 614
Trichiurus feplurus 311
Uranascopus japonicus 11
Callionymidae spp. 1
Unknown 304

memm 1~10 [ 11~100 -101-1000 - 1000¢

Fig.6 The species composition and monthly changes of number of fish eggs collected.
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nctatus 5 ACHBR L, FhZh o cHRFHCE LS - oht, 3HEbd %<
HWHB LR S5ATh-tee BEEILZ 2T 47034 ~8 ARTCI0HICHEEL, fitdH
BEEELSE D > 0k 6 A 015,360 T2 BEERD89.9% % Ho i, =F A Gloss
anodon semifasciatus £ 2 Q&L T XToHicEE L, Ao HEMEER s K&
kA bhihote, HBEMEARSKCE oL Fa 7 )2 v dI2A~2 A%< EH
WCHE L, kot 7 BB Lic, <3 Scomber japonicus (25 H & 6 Aol
ML, MAOHBMERITZEER U TH -1e 2 F 94 Trichiurus lepturus (£ 6 ~9 H
B L, 7THE8 AoMBIEEE SN - 1,



SO BN - (RO SE S

“
/m

7

Total No.

Mo nt h
0 ND JFMAMIJIJ A S

Specijes

O N ~ - o 1 N

0 w0

o o

A - =
's]

-101-1000 . 1000¢

B 11~100

=
: g

g 3 o

S 5l X
= © >

. 2 3 S i N -
g Sy 3 3 . g £ o
o e - i) = T S : 8
2 2 g . = a = 8 B g8 £ &S 8 < 03 s §
S § § g s e 2 3 82 g § B S ¥ - 3 = B T D =
= = = a8 3 LI E ¥ 8 = = LI = = 2 8 2 5 =
g = § £ 2 & 2§ 3 § § ¥ 8§ p 2 £ § 8 8 %8 3 E =& =
3 = S S ‘S = A o = .w, S v = = = “ =~ -~ )

o = . - = = = - = @ = S
= = | SN x - <} S S 2 = S . S
: T 2 8 = 2 § g 8 §8 § > ¥ B 3z E R &8 = 5 B =
w Ll t w =] = < = = = = = = Y s ~~ & -~ =
§ § £E 8§ = S 2 2 8§ §£ 8 2 &8 B &£ §8 £ 8 &8 8GE 2 8 %
2 = = = ) = B = = = ~ S = = = 3 = = = = = S
x = 7] = = = o S g s J -3 2 8 PN = = = = = = = = =
= = =2 N = o = P S £ = = S = S = = = < =
= B = wF e = S 9 = 2 ) S s |« 2 g S S | = & S
T = % g f 2 3 S = 5 & 3 =« =

mw S < 8§ \m = o 2 2% 2 8 = § &5 8 H A R 8 8 & & N1 s =
v < S O O & 8 = = @ 99 0 W S NN

The species composition and monthly changes of numbers of fish larvae collected.

Fig.7



# 2% (1990)

BILRKERBB RS

Total No.

n
M

0O NDJ F

Species

AMJJAS

99
54

becores e

M o N v 0o~

89

........ | I

Stllago japonica

Branchiostegus japonicus
Rhyncopelates oxyrhynchus
Chromis nolatus nolalus

Scombrops boops
Trackurus japonicus
Coryphaena hippurus
Nibea albiflora ?
Evyynnis japonica
Cepola schlegeli

Pagrus major

Pseudolabrus japonicus

v

Halichoeres tenuispinnits

Champsodon shyders

Scomber japonicus

Trichiurus lepturus

Clenolrypauchen microcephalus

Gobiidae spp.

Percophidae spp.

Parapercis spp.

Pictiblennius yatabes

Petroscirles breviceps

Stichaeidae sp.

Scorpaenidae spp.

Sebastes owstoni

Fig.7 (continued)
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Sebastes pachycephalus

Hexagrammos olakii
Pleurogrammus azonus
Psychrolutidae sp.

Sebasles sp.
Cottidae sp.

Sebastes thompsont
Sebastes schlegelt

Sebastes vulpes
Sebastes hubbsi

Triglidae spp.

Pseudorhombus pentophthalmus

Heteromycleris japonica
Slephanolepis cirrhifer
Thamnaconus modestus

Cynoglossus joymers

Limanda herzensteini
Paraplagusia japonica

Callionymidae spp.
Paralichthys olivaceus
Tarphops olsgolepis
Pleuronichthys cornutus
Tanakius kitaharai

Rudarius ercodes

Unknown

Fig.7 (continued)
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FhFHACSOVWTERB L=V YBODIA ALY, A7 YR/ vaD3/iR5
AE6RIHBL, A4 DFHARIERUCACHB LI, N5 AcESh-
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Bie ki 28 E1246.8% TH L v/ XL, 7TAOHBRBEHEROEE1240.5% &I HBE
L KELSoT vl =F AR 1 ~3A2BRKFZACHBRL, HBELE»>1AMN
WOBELVEh T, ANOHBRBEGHCIMERRCAIKREREZT DT, B D
HBRRGEEOE - eFxav VI ViE2~4 A%BR<KEACHBEL, &R EHBL
ot A2 » A+ h, BOHBBEER/BEREEA L7 AOF#HEOHRBHEEUT
2HED2T1% & Ve »ts Y H A X Bregmaceros nectabanus 3 7 ~11 i B
L, SAOHBREKGEARLEK LERABEGHCLEDAEER67T.1XTHoTc, vEFR
Sillago japonica 326 ~9 AHBL, TALSAOHBRBUHENAEL T, THT X
1 Branchiostegus japonicus & 8 ~11AKHE L, 1008 OHBBALEE A Eh -1, =T
Trachurus japonicus {3 6 Bic S{EE LMHEB Lishotcs 2ABDF XA Evynnis japo-
nica 13108 L1118 =< ¥4 Pagrus major i3 6 QB L1», HEBGEREF ¥1 X
DT HXADFRED T RFBOY 4 /7 /X5 Pseudolabrus japonicus & * v <5 Hal-
ichoeres tenuispinnis HHB LB EVWHAADLRA, ¥4/ ~A<S 1011 CHER
L, ® Y512 6~10AT, TAL8ARSESHB LI, v 9 DX 5AL6 AicHiB
Litt, FHAZ6 ARG CHRALL, 2F v+ 7~10ACHBRL, 7TAL8ADHE
fAGEEREb T, HEEER2EELOLNRS ~EF Gobiidae ODFRIT12~3 B2k
KA, %Xy ## Callionymidae DAL 1 ~4 AZB< EA K L HERHRE V1M
HB Lic, &35 4 Paralichthys olivaceus {3, S A& 6 Aicth*h 2@ s sBEHE
LEDHZRTH ot DI NFBOFHERIIZ D U ¥ Stephanolepis cirrhifer , 7 I A ¥
Rudarius ercodes RO < 7 /~¥ Thamnaconus modestus ® 3 A HBE L1z, PWRE
NI NFH6 Aw2s@ElE, 7IANEFRE6~8ALI0AKEH T2EME, TV I FHR
TAC2@ETH -1,

HBELAEELRARVCFHAORESH B LI EAIMOBES i % Fig.8 i1, fF#
BOBBESHA*Figd R Lo WEDOWTLBERY N, haIF49Y, =49,
TN AAL Ty, ¥ v= Cololabis saira D0 mEBT50% LA EHBE L, HBEBE&HZ oW
M3 vt Uranoscopus japonicus 12 0mB L $25mBCE S B Lo 2F 9 4
1325mBE ES0mBTESHBR LN, 25mBOFREL >, SOmBLUETESHALL
DX, T5mERELEL LY FFIHA, IO0mBARIEr>LF a2V VYR =F
A, 150mBERRELEh -T2/ v THol,

FHRATIOmMBTOHBRBEGENRIENLDR, YuF¥X, 9 RUFVYT I
= Gnathophis nystromi nystromi TH 1o 25mBTCOHBRBEEEIRLE,L 1D,
THATREA, W2 IFA40Y, R¥AL, FEL4, ¥ 9 /) X5, KvyxX37F, =49,
v A X5 Laemonema nana , 7 X< /~F X A Plectranthias kelloggi azumanus , ’~-tF}
DFRTHoTo 2DdD, THATRIARVNEZIF 47230 mBTOHBBEMERN
SHBEERO0X U LELMBIZERVTEh -, Tk, ~EEOFRARIISOMERVT5

%
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Fig.8 Vertical distribution of fish eggs of main species shown by per cent of total catches

(indicated in figures below each profile) .

A:Cololabis satra,B:Scomber japonicus,C: Engraulis japonicus,D:Sardinops melanosticius,

E: Etnoneus teres, ¥ :Uranoscopus japonicus,G: Trichiurus lephwrus, H: Anguilloidei spp.,

[ Mawrolicus muelleri, ]: Glossanodmt semi fasciatus K Konosirus  punctalis .
mETLESHRA L, 26mBRUSOmBETHLHBLLES, S0mBEA LD Eh o0y
WAL Ty, b= HA A, AIvETh AT Cepola schlegeli , X v LFHFH, 7
S A VA Tarphops oligolepis R U2 F 94 THoteo =7 2 E25mBE50mETOH
BEAHERLT, 7 A 325mE TR HBAEF0mBTEh T, dh5 b7 FAF
Percophidae OfF @ X75miGcolBEFERARLE L, =FARTFF 27 ) = 23
LR L TIOOMGTOHBRBEEEARLEN -1, kB, =F¥ALFav )z VY EERM
Offio s LbTIS0mBLUECHBRELALLOWE, HExy tOREERVWETORAILLS
s kEVWLDEEL LR,

] 2®

HEBEAGBRUHBREERD ARIZE I T >S5 EoOHEFHEL TH (1962
b) AYBRMEE B UTHE 00 F M TERAE U 2o RS R Uil (1965) U PEHERE 0 0 ~50m fF T £ 4
Lzds & i35 &, R IR UHEREL L 6 ~10H e THBLEERA %
{, WMILBOHKPLA LTS - 1o, BEEERE TN ~7 Aie, FHENK6~8A
%<, NG ELE RO EERYEL DRVt E- 284 bRz, ZhicoWTiE, $#®
WLHBEOR A ELTWAE I LN FELLRABEMICIEE TS X TE WY, Bk
HBTHAd QA=A 9RO AL 29 DIH, SHCAZ2F4 90 ERD S
TRLECHBL, ThbORMARIUBRUERBKL YV Rr ol kb EHLD
A

FHEAOMBEEER, SUBROCEEGY: O E 10 B WGk —FLioh,
HUBTRI0A LK VWT6 AN%E L, HBFWE PP RciHmMERLL, 6 DM
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Fig.9 Vertical distribution of fish larvae of main species shown by per cent of total catches
(indicated in figures below each profile)
A:Sillago japonica,B:Scomber japonicus,C:Gnathophis nystromi nystromi, D: Branchiostegus japo-
niens, B: Engraulis japonicus ,F: Pagrus major,G: Evvinis japonica ,H: Psewdolabrus japonicus,
1: Halichoeres tenudispinnis,]: Sardinops melanostictus , K : Laemonema nana,
L: Plectranthias kellogei azumanus, M:Gobiidae spp.,N:Elnoneus leres,
O: Bregmaceros nectabaus,P:Traclurus japonicus, Q:Cepola schlegeli ,R:Callionymidae spp.,
S: Paralichthys olivaceus ,'T:Tarphops oligolepis, U:Trichiwrus leplurus,
V:Parcophidae spp.,W:Glossanodon semifascialus,X: Maurolicus nuelleri .
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EhBLMRDBERLELZOND, $1:, 4V RBEEABROEERGR THENS CH
BLiM, SEIORECRI2AEBALILOLTH -1,

FHEATIR, SERLEL-LFav ) ViE, BEEABROEBEERTI A, -
EBEIRTVWEN, EABOHBILLIEIDEELOIS, KWTEholh 2
FAT RN 2BHETRRLLEVETH 1o FOMTED - AELXLD LA Xy £
B, =93, by d ot ltiBBRCRSAHBRME XU Twon, BiEEIE
LT ALY v=, Hh< RE Sphyraena sp., b A, 23/ &4 El Cheilodactyli-
dae oL uvh, 2<HBALAr-T, ZhiX, Ml (1965) HIEML T
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