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Fig. 1 Fishery resources and environmental survey stations in the south waters of Shandong Peninsula
Each point in the figure indicates a trawl station and the numbers represent depth (m) of the isobaths.
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Fig. 2 Distribution of Conger myriaster in autumn and winter in the south waters of Shandong Peninsula
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Tab. 1 Pearson correlations between environmental factorsin the southern waters of Shandong Peninsula

WRAKE  pepay ppngzra OAKR wepwn wpagea . EREE
WEEHF bottom water surface water KT ’
bottom bottom chl-a, surface sa- surface chl-a, distance off
factor temperature, dlini temperature, . depth

bwt inity, bs bchla swt linity, ss schla shore
JEJZKIE bwt 1.0000 0.2232 0.1088 0.8113 0.0795 0.0350 0.2570 0.2214
JKIZEEE bs 1.0000 0.0619 0.2245 0.3623 0.2073 0.2633 0.2878
M4 behla 1.0000 0.2283 0.2098 0.3272 0.1052 0.0720
FKIZKE swt 1.0000 0.0764 0.1885 0.0277 0.0163
RKIZEEY ss 1.0000 0.3430 0.2235 0.1620
RIZM4E schla 1.0000 0.2630 0.2471
JKTE depth 1.0000 0.8653
=" =T
2 i R 1.0000

distance off shore

T 2 b A 55T S P BRISE DR TR o PR A DG R AR

Note: The bolded numbers in the table indicate high correlations between the two environmental factors.
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50 m DAV K BN A D8 A o

22 RERFHERSSEBHESHHEZMN
D)L 3 7 18 (1) i 3K R (catch rate) 1 Sy i 1 A%

i, DT KR, KZRE . RIZEHEE R

FRAR B MR, R AILC TR, 3k J5 15 2 B

I GAM #iAY, ikl FE AR 2 Fios .

*2 GAM BRE T 2iFi% TR
Tab.2 Thevariable screening process for GAM

i o 1w 25 R 1%
LAY B i 2 AMWAEE percentage of
one-step model deviance BN AIC explained
deviance
W) TR TR
null model
s+depth 613.18 457.04 27.95
s+bwt 695.08 468.83 18.33
s+bs 733.10 473.84 13.86
s+depth+bs 585.05 460.63 31.26
s+depth+bwt 545.76 454.10 35.88
s+depth+bwt+bs 512.84 456.25 39.74
s RRPHE T, depth FR/KIE, bwt RmJEZK M, bs Fow
K2

Note: s indicates season, depth indicates depth of water, bwt indi-
cates bottom water temperature, and bs indicates bottom salinity.

B fe 4 RIR AN
Ig(catch rate+ 1) = intercept+ season+
s(depth) + s(bwt) 3

A, catch rate iy LRI B8 Y AR A, S Tk AR
XoF B AL 2 AE Y B B, B v R SRR T 4,
HEFT R8I AL TR, intercept g kI, season 7
7, s(depth) R AKTEE, s(bwt) A i JZ 7K i (bottom
water temperature) X, s(x)re Ak FER R R T 5
AR 25T T8 BRI

GAM J5 25 H1 %M, season. depth, bwt %
PRl 114 it 2 ik B 2R 43 311 K 8.99% . 18.97% . 7.92%,

JIT 3 B4 R X R R 0 3 )R Y R A i 2 A R
N 35.88%, o1k i fx KA IR IR 7 M KR, 5
e A% I 2 (P<0.01), Jit )2 I FE 52 i & 2 (P<0.05)
(% 3).

%*3 EBil GAM REHZZMEFHSH I
Tab. 3 Parametersanalysis of each factors
in the optimal GAM

\ i 21
, o RE e
S ﬁﬁt A Al percent- AIC F@E‘L\j
factor deviance A devi- age of F test
ance explained
deviance
WitH null  851.09
ﬂQ—H—
M 774.62 76.47 8.99 471.01 7.533x10°°
+season
KR 61318 16144 1897 457.04 0.00046
+depth
= NE|
:ﬁ}?m&n 545.76 67.42 7.92 454,10 0.01640

AT KT KRR L AR 2 1 T 3 1Ak
B SRR A S I AN R 3 TR . AR
WK B ) 548k, Bk R B R 68 i 1k R
T, MR . KGN B R T 68 U Y
S fe R (fn 22 R Bl 18.97%), Y AR R BE/K IR
OB NE=S I N = s R R 7 N <k
30 mAKIRAE R, MaikFB B, 7E 30~40 m /K
TR 1) Vg 22 B o 8 9t AR R R B WM K IR K %)
40~60 m A, S 6 ) I 3R R B K TR 1 i
TR, TEZ) 65 m KRR AR; 70 m KR
F DRI R R 0 1 v A R AT A B T ) R
JIC )2 T BE S M 5 /0N, B FE BG I, R R 2
e RGN, 7 10°C A AT B 68
AR R

g ------------- 2r _
g 3 g 1r £ 2t
I =
& 2t g of 2 g
= Y ] R = EE O
£ 1+ § -1t z 2
= 0 -2} WE ,|
g K 2 w21,
= 15}
1 ® 3y . 2 / e
J _ / \
\m’—z I R——— —4 1 1 1 1 1 ) w4 | L |
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P 3 AR IR X L 7R 2 B e A ol 2 R o 888 i )4 1) 52 MR SR

Fig. 3 Effectsof influential factors on catch rate of Conger mgriaster in the southern waters of Shandong Peninsula
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Fig. 4 Distribution of bottom water temperature in the southern waters of Shandong Peninsula in winter and in autumn
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Relationship between the spatiotemporal distribution of Conger myri-
aster and environmental factors in the southern waters off the Shan-
dong Peninsula during autumn and winter
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Abstract: Based on the survey data of fishery resources and habitat, collected at 63 stations in October 2016 and
January 2017 in the southern waters off the Shandong Peninsula, we analyzed spatiotemporal distribution of Con-
ger myriaster and examined its relationship with environmental variables, including survey season, water depth,
bottom salinity, and bottom water temperature, using generalized additive model (GAM). The results showed sig-
nificant seasonal variations in the distribution of C. myriaster. The stock had significantly higher density and
wider range in autumn than in winter, and stock density was higher in the coastal waters and lower in the offshore
waters. In addition, the stock showed more even distribution in the coastal waters, but distribution patterns varied
greatly in the offshore waters. GAM identified depth and bottom water temperature as the major environmental
factors influencing distribution (P<0.05) and the effect of water depth was the most significant. Stock density in-
creased with depth at shallow waters, peaking at the depth of 30—40 m, but decreased with further increase in wa-
ter depth. The most suitable water temperature range was around 10°C. The temperature effect might be attributed
to the migratory habits of this species and the variations in the environmental conditions caused by seasonal
changes in the Yellow Sea Warm Current.
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