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circles indicate the sites of horizontal tows.
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Kumihama Bay and the adjacent waters with sampling sites from April to October, 1984. Solid
Open triangle indicates the sampling site for observ-

ing diurnal occurrence of Hemiramphus sajori larvae.

7o 7o, KR, OB L UWEE0SMETRE L,

BoNZZEBHZ DWW T, B TIO% RN~ ) 2 KR
THEE L%, ERFIRLAED, 43 URTFAOENS
LUBHENE (LEERILORE) LHLBERTYWOHR
Briiole

MEFAOHERTE AREBANORERETE, 110
BEOFa Y BFAEIRESI LA (Table 1), ZD110M@

HIITRTEBTRES N, BREESNII0ERS b

BEKITEANT, HhH DI7TEKEIBITRESHA LD
T, BROREBIBENDZFNR L ENTHS 5B TH 72,
ABNCY 3 ) FAROHIRRE AL &, FERTRES
BICHH LIA®, 6 AICssEEIREsh, ZOHHED
Y- 2 %R LIz, AEPEZEL CERBETZOHEES
s L, BECIRIMESE, EETIZSEET, BEOF
HHRI6.9EL CFREE NS, WA (1992) ® Murery and
Crurter (1972) &, B ¥ 7 F ATV EDOHFRR TS ¥
FOBE, Ay MINTHRBTEIEE L Y EEOR

Table 1. Number of Hemiramphus sajori larvae collected in Kumihama Bay and the adjacent waters from April to
October, 1984.
Apr. 3 May 17 Jun. 21 Jul. 23 Aug. 30 Sept. 17 Oct. 18 Total
Kumihama Bay 0 11 (4) 81 (78) 1 (1) 0 0 0 93 (83)
Japan Sea 0 0 7(3) 8 (8) 2 (2) 0 0 17 ( 3)
Total 0 11 (4) 88 (81) 9 (9) 2 (2) o 0 110 (96)

Figures in parenthesis indicate the numbers of the speciment that sampled at nighttime.
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Fig. 2. Fluctuations in water temperature, salinity, tidal velocity and number of Hemiramphus sajori larvae
sampled in a channel between Kumihama Bay and Japan Sea on the 28-29th of June, 1984.
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Fig. 3. Body length compositions of Hemiramphus sa-

jori larvae collected in Kumihama Bay and
the adjacent waters during a period from
May to August, 1984.
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ERELTWA,
BEINIVHRFEOBEMAK DO AR T Fig. 3
IR L7z 5 BICRE S N BAEDOKREHEE 8.0~15.2
mm T, FOPEHEEIL 12mm Tholzo 6 AICRESR
iz 0TI, HREHRE 14.0~55.0mm TEHEE 31
mm &%), SHAOEHEEIZLTH 19mm K5
ZoTwiz, 7THE S BICEREBEEIIL RV, £h
FNEHEET 73mm & 106mm &2 0, 6 B257AH
OEIZH 42mm, 7AH S 8 BOMICH 33 mm KE L
ZEih B, Thbb, TBUBEORERER, FhllEis
BB LTH 2ERE L, FIMBEEETOY 3 AR
7AVBICEBICEET A Z L9 o7, E ,
BE KBTOREICBVTHRBORRE 2BIZRESN Fig. 4. Podon polyphemides in a gut of Hemiramphus

72 4 R4 (EE 30~41 mm) OEIENERANTEZ S, sajori sampled in Kumihama Bay in daytime.

Table 2. Number of food items of gut contents of Hemiramphus sajori larvae.

Date (1984) Place B.L. (mm) Food items No. of Inds.

May 17 Kumihama Bay 10.0 Balanus nauplii 46
Evadne tergestina 3

Copepod nauplii 1

May 17 Kumihama Bay 13.8 Copepodites 32
Podon polyphemoides 21

Unkown Harpacticoid 3

Euterpina actifrons 2

June 21 Kumihama Bay 22.6 Podon polyphemoides 78
Copepodites 1

Ostracoda 1

June 21 Kumihama Bay 24.0 Podon polyphemoides 55
Polychaeta larvae 1

June 21 Japan Sea 17.5 Euterpina actifrons 54
Gastrapoda larvae 15

Penilia avirostris 10

Copepodites 4

Copepod nauplii 2

June 21 Japan Sea 20.7 Copepod nauplii 557
Euterpina actifrons I

. Acartia clausi 1

June 21 Japan Sea 22.0 Copepod nauplii 73
Euterpina actifrons 22

Penilia avirostris 11

Acartia clausi 4

Unkown Harpacticoid 1

June 21 Japan Sea 22.0 Evadne tergestina 96
Penilia avirostris 37

Copepodites I

Copepod nauplii 1

June 21 Japan Sea 28.0 Euterpina actifrons 39
Penilia avirostris 27

Copepod nauplii 1
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AEYDOEENTE2OR 1 EEOATHY, 2 EEsZE
BRET, | BETHEIEA THTHEYOEZE IR
TETH o720 —F, BERLKEEARE CICRES LM
FECTIRME 24T - 7230EEOT R THEELTBY, 20
HIEENBEWIIRHEEDOEATHRWL OHE L (Fig.
4), NEYOEERILENFRE ThH o7, LN T, &
)RR BRISERICERL, D% L AEMO2IFLL
BRI L 2wb oL EZ SN,
FIFVEFEORNTWEEY L 2OREEL AEE
B, BN T Table 2 1R L7ze ZOHFTEH AN
ERTWIEEEYE, BAEED Podon polyphemoides, Evadne
tergestina, Penilia avirostris, 7>\ &% LI D Acartia spp., »*
W LELD Copepodid #1%° nauplius TH hH, Z DML
d LD Euterpina actifrons, 7 V7 K3 D nauplius,
HERHRLTHEDIELR &5 LBHE CEXLATW, i
BEORFATIE, £L0BE, RELLIHEYOE

BAEALT S (UHE, 1970), —REIZ, FAEBIZE W
& LD nauplius ¥ Copepodid HiSE~NLNTHBY, #
DREEIME ST, 20d LEORFCHAENIANOR
LIk, ZOMERIILIYKREL D (BE-&
A, 1982 ; 1983a ; 1983b ; 1983c; 1983d ;: §5A - & JE,

1983), ¥ 3 Y HEAFADOBFEIT S FE 10mm LT OFEKE
Tidvd LEOD KL EICHE L Tw/izas, #hllko
EECREAREL CRBOEY ¥ & T HERNFRD SN
oo LrL, B8 20mm B EOBEEKTH-TI0HL
D nauplius XL BIZEH LTV ALHAENHY, P a¥F
A, 28T, TAXRAREDFREFARIII VS LE
@ nauplius ~OKEHAB AR 2o Tz (BE - 85K,
1983d) CHEDABXVTNOIEBIISHLTHY,

FRBIZEFLCHHTH0H LED nauplivs 2B L
TmEER bz (GRIE - 8K, 1982 ; FIEIES, 1984).

£72, 7TV ED nauplius®® E. tergestina, P. avirostris, P.

Table 3. Average numbers of gut contents of Hemiramphus sajori larvae sampled at
Kumihama Bay and the adjuacent waters.

May June
Kumihama Bay Kumihama Bay Japan Sea

No. of larvae examined 10 7 7
Range of body length (mm) 8.0-15.2 14.0-46.1 17.5-28.0
Food items

Podon polyphemoides 4.6 10.6

Evadne nordmanni 0.1

Evadne tergestina 0.7 2.1 13.7

Penilia avirostris 0.1 15.4

Ostracoda 0.4

Unknown Calanoida 0.1

Paracalanus parvus

Acartia spp. 0.7

Oithona spp. 0.3

Euterpina actifrons 0.7 0.7 17.7

Unkown Harpaciticoid 1.2 2.7 0.3

Copepod nauplii 5.6 1.6 90.7

Copepodites 12.8 0.6 0.9

Balanus nauplii 4.7 3.0

Decapod nauplii 0.1

Gammaridea 0.3

Polycheata larvae 0.3

Pelecypoda larvae 0.1

Gastrapoda larvae 2.4

Invertebrate eggs 0.1
Total no. of food items 31.3 22.1 142.0
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polyphemoides 72 ENZEIZEE N T/ Z &5 (Table
2), BIZISHMHELZ EOXRBOERLVBEATLLIN D
s AR OB 2 28 ICIBET LEEOH 5 2 L ATRE
SNz, COREREOBEAERL, FEIMEEIIHLT
OBDNIWZ L L, B -TERROEEZE TS
CEELBERTHALDEEZ OGN,

R, I VHEFEIIENL T EEY & 2O
BPRESNTERTDT 707 b A E ORICEGEE
ATz, ARIEENEENOEATINIES ABLU6 A
KRESINL VI VRFAOENENTWOBMEK %
Table 3 1278 L7z BHDHEICH, RS CANOAT
WioERIE WS LED nauplius THY, RWT E
actifrons, P. avirostris, Evadne tergestina T&H »72. BHRDOY
&, SAIHEILEOPICR L ED - EWIE P vd LED
Copepodid I TH V), B & LIED nauplius, 7TV K
P. polyphemoides DNEIZZ K & H N7z, 6 A
13 P. polyphemoides WWEE ST/, —F, 43V HF
BPRESNERTORBUBILS 7V 2 P v HES:
Table 4 2R L7z BHTIWE5AH, 68 & & Nociluca

@ nauplius,

scintillans, E. tergestina, 70> d& LED nauplius % L 75%
CHBE LA, BRTIERS BIlHPWH LEL 7 VY RED
nauplius 25 3 L, 6 A T3 Tintinnopsis spp., Favella
spp., Oithona brevicornis, Oikopleura spp. 72 L 45% { B L
2o 2IC, H I VHFAOEEYOBRRIEIOVTRE
LTH B, 7, vd LED nauplius & P. polyphe-
moides 12DV T A D, MY d LED nauplius DA,
DATEESERIEL S 1) » FVH 2D 10~ 40E RO
Y, BHIZL > TRELERIEDONE o7, L
2L, »vd LEO nauplius & P polyphemoides HHEE L
TWERTRENEES (ARG T h o720, P
polyphemoides DL T o B TEHEEI AT
2o TOZ &L, I VHAFAE, HVvd LED nauplius
L0 b, P polyphemoides D Fi % FIRKITHEEE L/ 2 & &R
LTwhb, FHRIZ, E. actifions 2 P. avirostris & P\ dh L
HH D nauplius & DHFEIIE, FHBELOBBETEZE
HMEBEOFVERLNB NI E2RLTWA, L EDOEEHN
5, I VHADIFATENLNWDIEEICHEY *ED
& E. actifrons, P. avirostris, E. tergestina, P. polyphemoides,

Table 4. Densities of major zooplanktons at surface layer in Kumihama Bay and the adja-

cent waters in May and June, 1984.

May June
Species
Kumihama Bay Japan Sea Kumihama Bay Japan Sea

Noctiluca scintillans 11 189.7 0.8 91.2
Tintinnopsis spp. 0.3 2.5 118.7 0.2
Favella spp. 0.8 2.6 32.5 0.4
Podon polyphemoides 4.7 0.3

Evadne nordmanni 0.4 0.3 0.3 0.1
Evadne tergestina - 5.4
Penilia avirostris 0.1 1.3
Ostracoda 0.6 0.2
Unknown Calanoida 0.5 0.6 0.2 0.1
Paracalanus parvus 0.4 1.5 0.6 1.4
Acartia spp. 0.8 0.3 1.3

Oithona spp. 3.4 0.9 35.5 1.4
Euterpina actifrons 0.4 0.5 0.2
Copepod nauplii 14.9 32.5 24.0 21.7
Copepodites 1.2 1.2 0.8 0.6
Balanus nauplii 8.8 4.9 0.1
Gammaridea 0.2 0.1 0.4

Polycheata larvae 0.4 0.1 2.5 0.7
Pepecypoda larvae 0.7 1.3 0.9
Gastrapoda larvae 0.1 0.2 1.0 1.0
Oikopleura spp. 1.6 4.2 21.4 1.1

Figures indicate the number of the individuals per 10 liter.
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Synopsis

Feeding Habits of the Halfbeak Hemiramphus sajori Larvae in Kumihama Bay
and the Adjacent Waters, Japan Sea

Yozo Wapa and Akihiko KuwaHARA

The present paper deals with distributions and feeding habits of the larval halfbeak Hemiramphus sajori,
collected in Kumihama Bay and adjacent waters, Japan Sea from April to October, 1984.
From the investigations of gut contents, small size larvae of less than 10 mm BL fed mainly copepod nauplii

and/or copepodites.
avirostris, Fvadne tergestina and Podon polyphemoides.

The main food of H. sqjori larvae of more than 10 mm BL were Euterpina actifrons, Penilia
The food composition in the gut was different from plankton

composition in the sea. This result suggested H. sgjori larvae ate their food organisms selectively.
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