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Relationship between the biomass of Japanese anchovy
Engraulis japonicus and zooplankton density and
salinity from 1978 to 2003 in Ise Bay

Tsukasa YosHma' T, Yuka Ontaxe?, Shuichi SHiBAZ,
Junpei MaEepa', Takeshi Hara' and Teruaki Suzukr®
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A7 BAERIGREEINSE KoM A L & s, RSB RENICEBNoBm T I v o N VEEE & ISHINT
LA IR E N

Japanese anchovy Engraulis japonicas is one of the main species for fisheries in Ise Bay. The factors that contribute to
changes in the Japanese anchovy biomass in the bay have not been identified. The ratio of the catch per unit effort of
Japanese anchovy inside the bay to that outside the bay (biomass index) was calculated between 1978 and 2003 to re-
veal its interannual changes. The entry of Japanese anchovy into the bay along with the bay-mouth water was observed
from 1978 to 1994 when the Kuroshio Current was offshore and a large meander occurred frequently; such a coinci-
dence was not observed in the bay after 1995 when the Kuroshio Current was onshore and a large meander hardly ever
occurred. From 1999 to 2003, we estimated the Japanese anchovy biomass each month using a quantitative echo
sounder in the north-eastern waters of the bay, and investigated the zooplankton density. From July to September (i.e.
the main fishing season), a positive correlation was found between the Japanese anchovy biomass and zooplankton
density. This showed that the bay serves as a feeding ground for Japanese anchovy. Consequently, the influence of off-
shore water and prey availability are important for determining Japanese anchovy biomass in Ise Bay.
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BN EDOCPUED L (LLF, BAFRE I, Biomass index)
Mo, BHNICEATEAY 27 F4 7Y OEEDRELL
(1978-2003) % F-72.
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Figure 1. Map showing Ise Bay and survey area. Crosses (X)
represent survey points for monthly coastal observation
along fixed lines by the Mie Prefecture Fisheries Research
Institute, the area demarcated by a, b, ¢, and d (the northeast-
ern water of Ise Bay) represents the area where the biomass
of Japanese anchovy was measured using a quantitative echo
sounder, and solid circles (@) and open circles (O) repre-
sent survey points of zooplankton density and salinity, re-
spectively.

— 208 —



PEEDH Y 7 F AT LB

KTH5.

ZH LK EDFZERT O i 2B X 5T, EHNIZ14
WA (Fig. 1) 25, EE255m,10m,20m, 30 m
BIOKETHEA 1R, B fTTbhTnd. hs7F4
T OFERMNCH 25790 (GEEHEERD60% L 1) 12
B s nizk W, BEOWEST— 5 BRITICHW: (2
WK EMFZEAT, 1978-2003). &k, HEOT— 134
BT bz B LTIl SN T 10mEDT—%
AL BB ICBTL2BEOKROEINE, HHHI33
DiEARL7-BIIE AL, RBIKICHTsike L
TR, ThAEBELIKEIIEE (Offshore water influence
index) & L7-.

FEBOIREKIZKICETIHE2IFA T DHES
PEAE DAL R ER A (Fig. 1 @ a, b, c,d TH ¥ 172 7K,
IHifE : 9,580 ha) I2BWT, 19994E4 A A 520034E12 H
THH LA, FHEAREAE (SIMRAD AL, EY-500, )&
W 70kHz) VT, KEAOmmP LAy 7547
OMBEEE (kgrha!) ZFHULZ-.

[/ BB IR EBAKILTH & 7 F 4 7 T HHBL L7214
BEosfiicmEA LR, Sy FH (ZmEIE, SEoR
RO ESH15m, HHEOHE19.8 mm, RAHK O HHE
#2710 R T ARBEEE T/ —
TEDOHYTFAT Y OHMER (Wet weight, kg) 135 Al
BB $ 5 370x500<250 mm DT % — T H
72D 25kgs LT, 2RI VBE L. AYI7FA4T
ORE, REIZ—#H720 10022 LRICEHIL 72,

FHEMBERAOE O, Ta—Taky Yy VAT
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Figure 2. Echogram of Japanese anchovy recorded by a quanti-
tative echo sounder.
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Figure 3. Changes in the Japanese anchovy biomass index from 1978 to 2003 and the offshore water influence index
(using salinity as an index during the main fishing season for Japanese anchovy from July to September) in Ise
Bay. Solid circles (@) and open circles (O) in the figure represent the Japanese anchovy biomass index and the

offshore water influence index, respectively.

2.0 1 Year
W 1986 < 1979-1994
Rs=0.76, n=15
@1995-2003
Rs=0.32, n=9
%z o
Z
2 10 - o
=}
& o © o
o o 1994
o
<o <o
<o P X
0.0 °5e e OS2 e’ .
0.0 B8 02 0.4

Offshore water influence index

Figure 4. Correlation between the Japanese anchovy biomass
index and the offshore water influence index from 1978 to
2003. Rs indicates Spearman’s correlation coefficient by
ranks. n indicates number of sample. Data of 1978 and 1986
were excluded from the analysis.
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Figure 5. Monthly changes of Japanese anchovy biomass, zooplankton density, and salinity in the northeastern water
of Ise Bay between 1999 and 2003. The Japanese anchovy biomass, zooplankton density, and salinity are repre-
sented by solid circles (@), open circles (O), and open squares ([]), respectively.
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Figure 6. Correlations between Japanese anchovy biomass, zooplankton density, and salinity in summer (July, Au-
gust, and September) in the northeastern water of Ise Bay from 1999 to 2003. (A) shows the correlation between
salinity and zooplankton density, (B) shows the correlation between salinity and Japanese anchovy biomass, and
(C) shows the correlation between zooplankton density and Japanese anchovy biomass. Rs indicates Spearman’s
correlation coefficient by ranks. n indicates number of sample.
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