KRR, 31 38-45 (2026)

BEOEEENANFTHEE-ZHZERBFOMAICEZS2E
THEZE

(2025 £ 10 A 10 B¢, 2026 &£ 1 A 28 HE)

Effects of Marine Productivity on Recruitment of the Ise and Mikawa Bays Stock
of Western Sand lance, Ammodytes japonicus

SHIMOMURA Yuuki”

Abstract : The effects of marine productivity on recruitment of the Ise and Mikawa Bays stock of western
sand lance (Ammodytes japonicus) were investigated. The functions which respectively indicate
relationships between the number of collected estivating fish (£-1) and the number of collected larvae (L/),
between L, and the recruitment stock abundance (R;), between Ei-1 and Ry, and between the remaining stock
abundance in the previous year (V1) and R, were estimated using nonlinear regression analysis from three
models. A best-fit model for each relationship was selected based on the corrected Akaike Information
Criterion (AICc). Residuals of data from the estimated values by the best-fit models were used as an index
of recruitment success and compared with chlorophyll-a concentration. For all relationships excluding the
relationship between E-1 and L; interannual fluctuations in the residuals were consistent with the
fluctuations in chlorophyll-a concentration in Ise Bay from February to April. It is suggested that the

productivity in Ise Bay affected recruitment success of the western sand lance stock.
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Fig.1 Life history of the western sand lance in Ise

and Mikawa Bay modified from Yamada 2011.
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Tablel Life cycle of the western sand lance in Ise and Mikawa Bays and data used in this study

Year t-1 t

Season Spring (late) Summer Autumn Winter Spring (early)
Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Jan. Feb. Mar. Apr.

Life cycle young » adult >

egg —» larva ——————»

Distribution

——» «— Deyama district out of the mouth of Ise Bly ————

The mouth of <+—1Ise and Mikawa Bays—»>

Ise Bay
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. fish by a collected larvae by stock abundance
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Fig.2 Sampling stations for the sand lance and
observation stations for Chl-a in the scientific
surveys. The sand lance larvae were collected by
a bongo net in the Ise and Mikawa Bays in late
January. The estivating fish were also obtained
from the survey using a karaturikogi fishing
gear from October to December. Chl-a were
observed in the water quality survey of public

water areas at two locations (N7, N9) in the Ise

Bay from April to the following May.
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Fig.3 Relationships between biomass indices at each
stage of life cycle. The regression equations and
curves of best—fit model for each relationship with
the smallest AICc were indicated in each figure. (a)
the relationship between E,4 and L, (b) the
relationship between L, and R;, (c) the relationship
between E,; and R;, (d) the relationship between N,
and R,.



Table2 Estimated parameters and corrected Akaike

Information Criterion (AICc) of three nonlinear

regression models

biomass indices at each life cycle stage

in the relationships among

Relationship Model a b AlCc
Power function 0.402 0.725 180.2
E, vs.L, Beverton-Holt model 0.134 0.00128 179.2
Ricker model 0.133 0.000800 178.8
Power function 41.4 0.445 289.8
L, vs. R, Beverton-Holt model 20.9  0.0538 297.4
Ricker model 8.43 0.00519 308.8
Power function 36.2 0.282  230.5
E,;vs. R, Beverton-Holt model 2.15 0.00720 227.6
Ricker model 1.34 0.00148 224.8
Power function 96.0 0.224 4722
N, vs. R, Beverton-Holt model 65.6 0.251 4713
Ricker model 17.9  0.0133 487.7
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Fig.4 Interannual variation in the residuals of data
from the estimated values by the best—fit models
in the relationships among biomass indices. &g ¢

indicate the residual from the relationship

between £, and L,. ¢ g (indicate the residual from
the relationship between L, and R, ¢ . indicate
the residual from the relationship between E;- and
R;. ¢ w ¢ indicate the residual from the
relationship between N, and R,. (a) residuals from
all relationships. (b)

¢ w ¢ and three-year

running geometric mean.
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Fig.5 Fluctuation of Chl-a concentration in surface layer in st. N7 and st. N9. The figures show the
three—month mean of Chl-a (December—February, March-May, June—August, September—November) and three—year

running geometric mean.

42



Table3 Correlation coefficients between the best—fit model residuals estimated from the relationships

among biomass indices and Chl-a values from April to the following May in st. N7 and st. N9

.. Observation Year (-1 Year ¢
Relationship .
station Apr.  May  Jun. Jul. Aug.  Sep.  Oct.  Now. Dec. Jan.  Feb. Mar. Apr. May
Eovs L N7 0.39 0.34 0.14 -0.20 0.09 -0.22 0.19 0.24 0.38 -0.04 0.16 0.35 0.40 0.12
e N9 0.09 0.58 * 0.17 0.01 -0.28  -0.16 0.48 0.26 0.25 -0.21 0.33 0.36 0.56* -0.10
L v R N7 0.00 -0.08 -032 -0.21 0.02 0.38 -0.48 * -0.09 -0.24 -0.16 0.13 0.44* -0.05 -0.09
e N9 0.11 0.08 0.00 -0.27 0.17 0.24 -0.15 0.23 -0.19 -0.15  -0.10 0.47* 031 0.05
E R N7 0.19 0.24 -0.16  -0.37 0.06 -0.04  -0.12 0.16 0.13 0.05 0.39 0.52* -0.00 -0.39
oL N9 -0.15 0.42 -0.01 -0.16 -0.08 0.00 0.44 0.34 0.17 -0.07 0.17 0.53* 036 -0.01
N vs R N7 0.24 0.13 -0.11  -0.16 0.08 0.11 -0.09 0.10 0.14 -0.10 0.37* 0.29 0.26 0.02
L N9 0.24 0.32 0.08 -0.24 0.13 0.30 0.24 0.20 0.09 -0.16 0.32 0.45* 036" -0.06
* 1 p<0.05, ¥* : p<0.01
Lo @&z, ~O-Chl-a (March in st. N7) @&y, -O-Chl-a (March in st. N7)
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Fig.6 Interannual variation in the residuals of
data from the estimated values by the best—fit
models in the relationship between L, and R, (¢
&), and Chl-a value for March in st. N7 (a) and
March in st. N9 (b). Both figures confirmed a
(a) r=0. 44,

significant positive correlation,

p<0.05, (b) r=0.47, pL0.05.
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Fig.7 Interannual variation in the residuals of
data from the estimated values by the best—fit
models in the relationship between £, and R, ( ¢
), and Chl-a value for March in st. N7 (a) and
March in st. N9 (b). Both figures confirmed a
(a) r=0.52,

significant positive correlation,

p<0.05, (b) r=0.53, p<0.05.
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Fig.8 Interannual variation in the residuals of
data from the estimated values by the best—fit
models in the relationship between N, and R, ( ¢
w ), and Chl-a value for February in st. N7 (a),
March in st. N9 (b) and April in st. N9 (c). All
figures confirmed a significant positive
(a) r=0.37, p<0.05, (b) r=0.45,
p<0.01, (c) r=0.36, p<0.05.
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