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Population dynamics, condition factor, and recruitment and survival processes of the
Japanese mantis shrimp Oratosquilla oratoria in Ise-Mikawa Bay, Japan.
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Abstract : To understand the decline factors of the Japanese mantis shrimp Oratosquilla oratoria stock in
semi-closed bays, we investigated population dynamics, condition factor, and recruitment and survival
processes of O. oratoria in Ise-Mikawa Bay. Spatial distribution of the fishing grounds of O. oratoria caught
by small trawl fishery was widespread in the Bay in 2002-2004 and 2010-2012. Especially, in 2010-2012,
catch per unit effort (CPUE) was high and the fishing ground was formed mostly in the southern area of Ise
Bay. On the other hand, the fishing ground was located in the northern area of Ise Bay in spring and
eccentrically located in the specific area of Ise Bay in summer in 2018-2020. Recently, size frequency of O.
oratoria in spring often showed a single-peak distribution and the ratio of individuals over 10cm, target size
in trawl fishery, was lower than that in the past. These results suggest that the population structure of O.
oratoria in Ise Bay was altered. Moreover, condition factor (CF) was on a declining trend. Although
recruitment index in each area of Ise Bay did not demonstrate a constant trend, survival index from 1+
individuals in spring to 1+ individuals in summer in the southern area of Ise Bay was on a declining trend.
These results suggest that the low survival rate of 1+ individuals from spring to summer mostly in the southern
area of Ise Bay caused the reduction of the distributional area and the decrease of large size individuals, which
disturbed the formation of fishing ground of O. oratoria in recent years. Moreover, it was considered that the
decline of primary production from spring to summer in the southern area of Ise Bay might lead to the low

survival rate associated with low CF through bottom-up effect.

F—T—8; vy, BRI, B, A - ABZRRE, SPRHEREE, R LT v TR

B« ZWIVEIZ BT DY v 2 Oratosquilla oratoria KFLTWD, £, RAEEOBEREHFEMTH 5 & ik
REINERE @RI L > TSN EMROE ik MR VX 8 CPUE & 2013 4ELAREITZ2E/ T, HRiC
BOKPEEIRTH D, BHIRICE VT 1990 4E121X 1, 800 t 2019 AFELARRIIMD TIRKHEL 72> TN D, (Fig. 1) V)
\EWRIER N & o728, TR LB EmZ R L, TE TICAEEIC BT 5 v v 2 BIROEBEKIZ D
2013 4ECIIATHEN HIEEREIER L, X512 2019 4ELL WTIFEMF KRS LD ENRE N LR ENTE
ik 200t & FlEIY, BE— 2K 1/10 FREE & K §EN 0, 2 EERFRKILEEE T ORI OHRIC X DR

SR EOK PERR BRI L AL PEMFZEFT (Marine Resources Research Center, Aichi Fisheries Research Institute,
Toyohama, Minamichita, Aichi 470-3412, Japan)

*2 s R AN E R K PERR (Fisheries Administration Division, Bureau of Agriculture and Fisheries, Aichi
Prefectural Governmental Office, Sannomaru, Nakaku, Nagoya, Aichi 460-8501, Japan)

*3 ENTAFZERR S 1 N K EERFSE « ZUEHEHK BEEIEAFZEFT (Fisheries Resources Institutes, Japan Fisheries Research

and Education Agency, Fukuura, Kanazawaku, Yokohama, Kanagawa 236-8648, Japan)



2,000 50

1800 8 —e—Catch O~ CPUE 4

1,600
1,400
1,200
1,000
800
600
400
200

Catch (1)

w
=
CPUE (kg/day/boat)

Fig. 1 Catch of Oratosquilla oratoria in Aichi
Prefecture (Ise-Mikawa Bay) and CPUE in Toyohama

fishing port in Ise Bay.
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Fig. 2 Sampling stations of research trawl in

Ise Bay.
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Fig. 3 Temporal and spatial distribution of average CPUE of Oratosquilla oratoria by the

fishery.
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Fig. 4 Size—frequency distribution compositions of Oratosquilla oratoria caught by research trawl

spring in 2010-2012 and 2018-2020 with results in 1988-1990 ° .
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Table 1 Results of research trawl in Ise Bay and catch in Toyohama fishing port in spring. The hatched

row shows the poor catch year (30 tons or lower).

Results of research trawl in Ise Bay Catch in Toyohama in spring (kg
Number of individuals (ind./km) Survival index
Cohort n 5 - n n - year .
® Autumn (0+) Winter (0+)  Spring (1+) ~ Summer (1+)  Winter/Autumn  Spring/Winter Summer/Spring (t+2) April May June total
(a) (b) (©) (d (b/a) (c/b) (d/e)
2003 23 52 40.7 755.0 22 7.7 18.6 2005 31541 20,114 10,272 61,927
2004 52 5.7 23.1 333 1.1 4.1 1.4 2006 11936 9,012 7445 28393
2005 0.5 4.8 9.6 137.4 10.7 2.0 14.3 2007 31,098 17,981 17,495 66,574
2006 3.8 12.9 42.1 270.7 34 33 6.4 2008 25259 15,827 7,640 48,726
2007 0.02 0.3 4.5 19.3 12.3 17.7 43 2009 13274 8289 8,113 29,676
2008 0.0 26.0 124.8 1,135.7 - 4.8 9.1 2010 37873 25,166 20,856 83,895
2009 48.3 343 193.9 251.1 0.7 5.7 13 2011 26270 32,489 20,096 78,855
2010 4.2 14.8 56.1 525.0 35 3.8 9.4 2012 31256 29,513 21,414 82,183
2011 48.2 5.8 95.5 135.9 0.1 16.4 1.4 2013 4,794 5,557 5,239 15,590
2012 0.3 8.8 3389 768.7 26.7 385 23 2014 28763 30,159 18,034 76,956
2013 12.9 22.6 40.2 94.6 1.8 1.8 2.4 2015 24433 16,446 6,177 47,056
2014 2.7 52 126.0 282.6 1.9 243 22 2016 15721 22,197 18,464 56,382
2015 51 9.6 20.8 54.8 1.9 22 2.6 2017 329 882 245 1,456
2016 9.0 2.8 48.1 608.5 0.3 17.2 12.7 2018 14373 15,498 12,183 42,054
2017 1.1 2.6 42.1 59.4 24 16.2 1.4 2019 246 717 1,418 2,381
2018 ND 33.1 92.7 56.6 - 2.8 0.6 2020 260 1,045 735 2,040
2019 16.1 47.8 140.0 6.7 3.0 29 0.0 2021 390 432 1,611 2433

Fig. 5 Box—and-whisker plot showing survival index of juvenile Oratosquilla oratoria of t year—class
caught by research trawl in Ise Bay in good catch and poor catch in spring in #+2 year in Toyohama fishing
port (Catchis ). The horizontal line in the box shows the median value. The lower and upper lines of
the box show the first and the third quartile value, respectively. Each end of the whisker shows the
maximum and minimum in 1.5 times of the inter—quarter range. Open circle and cross mark show an outlier
and the mean value, respectively. (a) The ratio of the number of 0+ individuals in winter (V; ,:) to the
number of 0+ individuals in autumn (& .,.). (b) The ratio of the number of 1+ individuals in spring (V.
o) to the number of 0+ individuals in winter (A, ,;). (c) The ratio of the number of 1+ individuals in
summer (N om to the number of 1+ individuals in spring (M., ). » shows results of Wilcoxon rank sum

exact test.
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Fig. 6 Annual changes of the number of 1+
individuals in spring (Recruitment: M., ) and
the ratio of the number of 1+ individuals in
summer to the number of 1+ individuals in spring
(Survival: Niy sun/Nie, o) caught by research trawl
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Fig. 7 Annual changes of condition factor (CF)
and CPUE of Oratosquilla oratoria caught by the

small trawl fishery in Ise Bay.
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