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Temporal and spatial variation pattern of reproductive traits
of small pelagic fish

Yoshioki OOZEKI1

Studies on the temporal and spatial variation pattern of reproductive traits of small pelagic fishes, sardine, anchovy and
round herring, were briefly reviewed from the historical view of the egg survey around Japan, comparing with the simi-
lar activities along the California coast. Establishment of “Daily Egg Production Method” and the usage of the “Contin-
uous Underway Fish Egg Sampler” drastically changed the egg survey of the small pelagic fishes around the world and
also stimulated the study on the temporal and spatial variation pattern of reproductive traits supported by international
scientific communities, i.e., GLOBEC/SPACC. GIS (Geographic Information System) and GAM (Generalized Additive
Model) and other simulation model analyses on the accumulated egg sampling data added new ideas to the studies of

the temporal and spatial variation pattern of reproductive traits.
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~ A4 7 ¥ Sardinops melanostictus X° 71 & 27 F 4 7 ¥ Engraulis
Japonicus 75 E /N RO LN 2 B IRZE D) & 7 D[R HHE
1%, Kawasaki (1983) LIRZ < OMIEEDHH 2 HED T
7=, FFIZ, 1995412 IGBP (International Geosphere-Bios-
phere Programme) O 37 7Y = - b & 7% - 72 GLOBEC
( Global Ocean Ecosystem Dynamics) 7 & & J 4 Tl ,
SPACC (Small Pelagic Fish and Climate Change) 2L — 7%
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2. hHEICHTBEPRE

1945 LI, DAFETIR, v~ 49y, hasF4 7Y,
YoNEESH (< Y3 Scomber japonicus + T~ Y73 Scomber
australasicus) % FE xR & U 22 IIHET I A& 25k L <17
b, 55N RE S &I/ NURESO EEINH R BN
IZBT 22 < OMER L SN TE 2. FRIOKET TR,
1978 4F- LUK 4> A3 E 200 13 HAKE NI Fo 1 B DIHESTHid %
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TITATNI IR AR L CHD, ZTORELH» SIS 5 L
JEEPNZ S DODRHICIX 7y & b,
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FIff% (FBF024-29 %)
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Table 1. Plankton nets used in the egg survey in waters around Japan from 1945 to present.

Net type Mouth diameter (cm)  Net length (cylinder+cone; cm) Mesh size (mm) Opening ratio
Long NORPAC 45 65cm+130cm 0.335 5.1
NORPAC 45 0Ocm+180cm 0.33 3.7
Maru-toku B 45 0Ocm+ 80cm 0.33 1.7
Maru-naka 60 0cm+150cm 0.33 24

EAZHERRRE 303 H Z & D& HEEINE 7 & USRI EE
PNROHEEEITT-CE 7 (& 21, fEH, 1988; Ad%
HNEA, 1999). pEIIEEFH O FEMNIE Nakai and Hattori
(1962) 7 & TR (1983) A I, X 5ICFE
Y RLAFARE SR K 0 PEINI O 28 8) & B A E) & OBIfR
RN S, <A T PRI RIS R & T U 22— O
FIZkD, w4 7Y TEBEROR KIS THING 2
BRI R L2 e R ENH S NI E TS (Watanabe
etal, 1996). LA LZ&ad 5 ZDOEENCIE, FHELALBEEES %
E DORRA D & PEYIA HE D IRFZE [ 25 AT % SN AT S 2 &
FNEET B > 7728, FEFTIEH B0 — 2 1 RO Mk HLAL
Tiibh, BEEEE O+ aRilidEchTnkr 5
7=,
ZDH%2005FIZA ST, WEIZKD v E T4
NPIEHRITE S Z EARIFL, S E 2R A X LA
AT A &9 bl L b0, WELE O KR
U CHEGHISOm R 2 i E 325 2 &I12 kD, #fEE 30
g, 2041, 150 MHH 2 OEEHE A KD 5 Z & 3 AlRE &
7 57z (Oozeki et al., 2007). & 51220074265, KET
HEOH TR ENTZTF -2 R—24FHL T, KEH»
F— AT B L IRIFRIEHC A A RS X . BRE
NSRS TX 3L 27 20 &Y | @ED
EFHER R AN S i TH T2 Z LA REE & 5 7=,
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AV T A N=T TEHAREIZFR AR LTH v MRE
IZKBRENAEL G S, ZTOMRPENE~ TE L
TR ENTZE A (728 A1, Kramer, 1970). A58 THE
L TERZOFETIE, AN & DEINGOMX -
ENMZID U CRER AT 2 Tkt L 572720, BiFiE
DEERAZE S PEIIG OHEK - $i/ & I RIT R CHE T 5 2
ENTEL, —HOFEICLVBOhAET— 4% L1,
VAT ER BT F AT Y DI EINME: & AT IS
KD HEE T BERA DT, WO B ERMEIZE O
HBHZEHEENDIN 5T X7 (Lluch-Belda et al., 1991) .
Z O, 19854 ITIZFEIC & o THER S 7= PEUN B pE
YN R DL - 2N FEEINEL - PEINAHIE DG WA 5 HEE
ENHNBAER IO Y220 OREINRA#EMT2 2 &
ICk-o THARHEEEZMEL XS &35, DEPM (Daily

Egg Production Method, 1 H 7= DRI IZ & 5 ¥
) »BA I N7z (Lasker, 1985). & 51219974-121%
CUFES (Continuous Underway Fish Egg Sampler) O i ¥§
fibi (Checkley et al., 1997), T 5 DFLEDLRHIZL -
T, RENCHZDHNT X 72 BEIEREIXE M Ik & < 21
L 7z. CUFESEfiEH O FHEANZ HIEE 5 600 ) » b ILOD
WAKE < AT, ZheEMETHEMICEET 2 2812k
D —EAREDOEARZ MG L CTHRAHEMATH D, ZOKRE
HZ, DEPM TR¥ 5T B EEINE RO IERE % R 5
NN TRIR X 179 20 ICB% &, ot
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HBTEMS, WORMERE ) E— V¥ VIR
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DL B TR L 7235 (Sagarminaga et al., 2005)
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Model (GAM) 12 & % DEPM & O 1) EI2 D\ T & ik
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TWIZHEnHIRAALHED 5N Ty% (Barange et al.,
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IWEEREN LT — 2R R EhTnsd w5 Rk L
12, BEYNIR OO 7RI - BERI 2 dE RIS xR T & Tuvde
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5 75 GAMIZ K 5 BRET LR & s UNIG BB R O g A 7 £ 12
k0, ThEFTOTF— 4 ZREREBIICHITE L 22 [N
bl ] AfREC S CHEE L, oA ITLT
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