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Distribution and environmental characteristics of the spawning grounds of Scomberomorus
niphonius in the coastal waters of Yellow Sea, China. WAN Rong'*”*, SONG Peng-bo', LI
Zeng-guang™>** | LONG Xiang-yu' (' Fisheries College, Ocean University of China, Qingdao
266003, Shandong, China; *College of Marine Sciences, Shanghai Ocean University, Shanghai
201306, China; *National Engineering Research Center for Oceanic Fisheries, Shanghai 201306,
China; “Key Laboratory of Sustainable Exploitation of Oceanic Fisheries Resources, Shanghai
201306, China).

Abstract ; Japanese Spanish mackerel ( Scomberomorus niphonius) is one of the main economic fish
species in the Yellow Sea. To understand its spawning habitat and population dynamics in the early
stage, we examined the distribution and environmental characteristics of spawning ground of Japa-
nese Spanish mackerel using their egg survey data collecting in 2015 (late May) and 2017 ( late
May ) in the coastal waters of Yellow Sea. The generalized additive model (GAM) with the Tweedie
distribution was used to analyze the distribution and environmental characteristics of its spawning
ground. The results showed that egg distribution was significantly related to the location (i.e., lati-
tude and longitude ) , water depth, and sea surface temperature (SST), but not related to sea sur-
face salinity (SSS). The optimal range of depth and SST were 15-30 m and 16-20 °C , respective-
ly. The mackerel spawning ground mainly distributed in the region Shidao fishing ground ( area near
36°30’ N,121°48" E) and Haizhou Bay (33°30’'-36° N,119°30'-121°30" E). There were some
clear inter-annual differences in the distribution of mackerel spawning ground, with the spawning
ground tending to northward in the year with higher sea temperature. Therefore, it is necessary to
manage and protect the above spawning ground ( especially the Haizhou Bay) , establishing the cor-
responding ecological protection and restoration strategy, to realize sustainable exploitation of mack-
erel fisheries resources in the Yellow Sea.

Key words: Scomberomorus niphonius; spawning ground; Yellow sea; environmental characteris-
tics; generalized addictive model.
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Fig.1 Survey stations in the coastal waters of Yellow Sea in

2015 and 2017.
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Fig.2 Frequency of fish egg density.
Fi BN BB 0 50 5 AR R4 A 1 The sub-figure in the

upper right corner represented the frequency of egg density without zero
value.
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Table 1 Test of GAM on the model factors

BN T Al TREMRER BERK
Model factor Deviance R?
explained
(%)

Depth 44.30 242 0.065
SSS 41.62 21.3 0.058
SST 44.83 243 0.046
Lat, Lon 47.69 31.9 0.080
Lat, Lon +SST 40.30 49.7 0.301
Lat, Lon +SSS 45.06 38.1 0.130
Lat, Lon +Depth 33.99 60.3 0.589
Lat, Lon+Depth+SSS 32.89 61.9 0.611
Lat, Lon+Depth+SST 22.84 76.4 0.808
Lat, Lon+Depth +SST+SSS 22.71 76.9 0.806

Depth: /KR Sea depth; SSS: ME/KFEZERE Sea surface salinity;
SST. Mg/KFKZIRE Sea surface temperature; Lat, Lon: 2245 & Lati-
tude and longitude. T [A] The same below.
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Fig.3 Distribution of environmental factors in the coastal waters
of Yellow Sea.

SST. HF/KFE)ZEE Sea surface temperature; SSS. HFIKFZELE Sea
surface salinity. | [F] The same below.

F2 METESHHT

Table 2 Analysis on the response variables

M 17 A% 1 P s 2 fife o 2.
Response variable Deviance explained (%)
Lat,Lon 0.001* 31.9

Depth 0.008 * 24.2

SST 0.019* 24.3

SSS 0.152 21.3

* P<0.05.
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Fig.4 Effect of the response variables on the distribution of

320k

spawning ground of Scomberomorus niphonius.

LRI RARTR X H) TR, 2 ARER IX[B] LR In the figure on the left,
the red line represented the lower limit and the green line represented the
upper limit.
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Table 3 Data of fish eggs of Scomberomorus niphonius
E30) A AR ey
Year Station Egg number (ind)
2015 90 483
2017 68 322
&it 158 805
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2015 o (20077 e
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Fig.5 Distribution of potential spawning ground of Scombero-
morus niphonius.

(53] P e % VR A (L K SR AR AR B T A Circles represented the survey

values, and grey colors represented the predicted values.
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