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Abstract: Wailingding waters of the Pearl River Estuary have always been an important traditional fishing ground and migra-
tion channel for fishery resources. In recent years, great changes have taken place in habitats under the dual pressure of human
activities and climate change. In order to deeply understand the seasonal variation of fishery resources, based on the survey data
of the marine ranching in Wailingding waters in 2020 and 2021, we applied the spatial analysis method to explore the seasonal
dynamics and characteristics distribution of different catch species, and summarized the fishing ground center of gravity. The
results show that the total resource density in spring was higher than that in autumn, distributing in a patchy pattern. In spring,
the center of gravity of the fishing ground were concentrated in the southern waters, but moved northwestward in autumn. The
density distribution of fish resources was similar to that of total resources. In spring, the center of gravity of fish resources was

located in the southwest direction, but moved northwestward in autumn. The resource density of crabs in spring was relatively
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uniform and increased in autumn, and high-density sea areas increased, distributing in a flaky pattern, and the center of gravity

of resources moved from west to northeast. The resource density of shrimps in spring was lower than that in autumn, and the

center of gravity of resources moved northeastward. The resource density of mantis shrimps was low and the center of gravity of

resources was located in the western sea area in spring, but moved northeastward in autumn. The resource density of cephalo-

poda in spring was higher than that in autumn, distributing in a flaky pattern, and the center of gravity of resources moved from

east to west.

Keywords: Fishery resources; Seasonal variation; Gravity of fishing ground; Spatial analysis method; Wailingding waters

BRIT T SMEAT eIl g 05 18 IX FE 2 AL e )
AR , AR A N S A AL ) U
AU RN R A AR NSS4 S BN S
b, AP SARE LR/ N SRR
WV B, SCBG IR A A TR S A, P
17 Ve e, B RO N T R, SRR
PriR At BT RE B R DR, FEAE MR
BEERRBEIRGE T, fa2e, Wk A iz b
Ml TAEME RO B AT 00 . RS, 2R
SR IR 25 ) A3 A

FEHVFEIRITTE A, DR EE AR e 58 4
WS 00 A1 , T Al DX il BT A 3 A
ARAS, AEWFTT R AEA RN A8 5 0 I S L A
AR A AT, R 2 IR (L A8 D7 1200 i A 2L A
RO . WA AT F 20 22 60 4F
AR T birifa g s (M M A 32 F X3 b i A2
SR A AR R A AL, SR Al
GEURE Z AR RS (] 3 A el 7)o 25 (A Jm) R
P AR I R, WSS A A
FSCRREZIT, SRR A B 1Y
2SN E AT, XA RZE R R 2 S, B
AT BERER AL DX IR/ N AT 5 SR 5, FE 70 A
FHHBIAR A AP R S, SRR AR (A Y A4
ERGEE . JEAEk, & MAHT) Z R TN <
GO KBRS RRITSY, AR B AR
B e, RIS Gl SR A A K
X 7 1 2 ] A3 200 WLARE T, A I SMEAT
W A A S b 5 AR S (S UL AR DX SRR A
SRR A& AT BRI IR 358 0 7 1) R 43T 1 R
WARE . I, ABEIEIETAMEAT TR i
PAARE, RHZBHIE, WIC T IMAT R
MBI A R0 A R A= AR, DAY 1 i
il GEIRAS AR RIS 23 23 AR RN ZERLER, Sl E
PR PR Al BT A AR S PR LB S Hr

1 MRS TE

1.1 @ EREE

W EdE R B 2020 4F 4 19 H J2 2021 4F 4 1
9 A3 4 Ak i AMEAT B K QPR 7R 15 X i
P BRPRE AT, B A X LA 1, BRIEEAMAAT
HEAR B B i v S A YE R R 114°3'3.6""E—
114°7'8.4"E, 22°5'9.6'"N—22°7'8.4"N i1k, FHLH i
D i AR S e 92008 HEAT AT, W EMIRHER
P EA 26 m, T4 31m, MEEH 30 mm, &M
W E WA 12 4, Bl 15 min, BRI
SRAEIE] 53 0.0 S N il D) RS IR ] . 7 (28
). SEEEEE (1) MUKIERSESEL, REEMO M
¥ GB/T 12763.6—2007 (ARG L
Y4 ) e R T S L TR, PR
YA, AREORS S mm, FUERRE] 0.1 g,
R IR IR, AR,

o d
ax (1—E)

K. S HHEBEHEE (kg-km™?); d RHiaRAE
(kg-h™); a MPREM /NSRRI (km®, A
e BEOPE AN BE Y 2/3) 3 E Ak (M 0.5),

K H] ArcGIS 10.0 Bl K, ki T
2 [E b FAE B U IR H SRR % R 4L (https://www.
webmap.cn/, 1 : 25 J7 4 6 filf M 3538
2017 25 ARIR) o

114°03'E 114°04'E 114°05'E 114°06'E 114°07'E
T T T T T

__________________________________

22°07'N | A

9L X3

(2 S
22°06'N urvey area

22°05'N [

K1 WX R R

Fig. 1 Diagram of survey area


https://www.webmap.cn/
https://www.webmap.cn/

34 2R S

H19 %

1.2 EFRES

g M AR O, RS B i
VA Ze/3ih Eou i kS S U XY G R E o O N R R £
Je B T B RAE A AR (B T o S A
TER PRI 53 L A S0 B T, S
T R S DU A L, B R RO 5 B R Y
S SRS MM E A2 SR S B AR i vk AR
SE BRSNS — P RIFREC , XA RN 2B
SN L DN N

S B B A AR (R Y — e A =

N
2(50) = Z)L,-Z (s:) (1)

Hr: Z(s0)h s AERITNE s N R P s A

S T R R s A O B e A

A AR, IR (E R - TN A 22 [

BRI IE A 5 Z (s;) NAE s; AbZRAT A AE
W E R AR AR .

N N
N=dg/ S dge A= @
i=1 i=1

AP PORFREUE, MTERIAEER R, —8
W 75 IRPEMR 22 (0 5/ IMELs - g TN AL 5o 5545
CHRE R s; Z R AEE B
1.3 EFEOSH

LSRR R NI I B E N S B IR iBUR S A N
[l AR ELG, TR YGRS L
(R Bl [0 RS S Rl — A S L O 2
AL SO O TR AR -

k k

X=) (Xx8)/> S 3)
z;l 1:1

Y=Y (Yx$)/)_S (4)

b XY R O R E LG kN
P ARG X Y S i A A2
BE . AR —AL)5 A BT

2 #ER

2.1 EMHEIRE E) 5 R 4FE

K B A N 7 A Tl AT, A
B PIN AR R, BB
FURIRAM AT, = BEUR R B XA v T DX
Mg, DORRIZTTRE, BRI KT
ARG, W2, MISFEEAE h A TIF 5 X 35

HOTE R TR o N S e 490 ) G L S I = i e E
P, FERFSE XIS A g i e A e £
g3 (K 2),

H5HEFM, BT X IR % KA B
PETF, R R R (R X Ve AR TR, 4
THFFE X B PG v (81 3) . RRAY BT
(B X AR A 5E X IR A VAR, s B
MR B BB X . Rl | BEISARSL R ARBE A
R, EREEISAE oA TS I AR SRk 5
BEIAFAEM A TR SE X, 43 7 TSR X3k
PR R AT I R R T Sk R 2R AE TR T
AF DX S8k ) P R 35
22 EFREETHHIFE

W AN TRI SR GE U BE VH — Ak LA — 25 AN ]
T R R GO B A, S5 R A 4 s, B
TRIRE AR T U EE R 0.0919, DU5M;
BAEH 0.174 8, ZRMYFZET UM EUEN 0.0524,
VU EUE N 0.149 65 SEFMHLL, IFEME
(R TR BE KOS58 i in, BV IR IR T
VU S EUE N 0.078 8, L PUS i EUE A 0.658 5,
AR T U BUE Y 0.063 1, E A4
{H°M 0.596 5, &I =1 0T U2 AR T B
Y15y, R AR N 0.013 5, DU EUE AN
0.4112; H5HFERMLIL, MRS EA T T,
T EE R 0, DU EE N 0.067 8, MR
RIS D, BETMUSMEIER 0, I
U RLBUE A 0.098 95 k=B 25 BE /K P A7 AE ]
B, L. R AEEY N 0, BRREFEZEMTE
VR N U KR 0.014 6, - DUSM E{E R
0.172 1; BKEFIRHIEAEH BT ETF, N5
B0 0.137 8, LPUSM%KfE R 0.634 8, Kk EEKHF
T GV LT A EE N 0.256 9, - DUS
HAE N 0.388 45 FKZA T NIE, T UM EUE N
0.078 4, L PU5 i B A 0.291 7
23 BELREAREBEFEOCDD

TRYT 1 Wy b it 3 30 43 A 0] LRI 4 A AN X
W, M RS SRS BRI TP A LERF S
DX PG, i M 5 2 = B A0 A 7R 9 X 38 AR
(Kl 5).

A Z A0 5 i 37 T O T 9T X 38 P e 1)
(114.065°E, 22.100°N), 5 Az i O8N
A THZ, Il .o m gy mi s,



553

o T AMEAT IO R T L B R Sl AR T 35

114°03'E 114°04'E 114°05'E 114°06'E 114°07'E

.

22°07'N

22°06'N

Total resource density

22°05'N
114°03'E 114°04'E 114°05'E 114°06'E 114°07'E
()

\
22°07'N ‘
22°06'N [

BB S
22°05'N Mantis shrimp

114°03'E 114°04'E 114°05'E 114°06'E 114°07'E

114°03'E 114°04'E 114°05'E 114°06'E 114°07'E

22°07'N

22°05'N
114°03'E 114°04'E 114°05'E 114°06'E 114°07'E

22°07'N

22°06'N

22°05'N
114°03'E 114°04'E 114°05'E 114°06'E 114°07'E

\
22°07'N 22°07'N ‘
22°06'N 22°06'N

Cephalopoda
22°05'N 22°05'N
141 H—{L 5 PR %% Normalized resource density 0 1 2km
Legend [ E—
0 1

K2 L BEIRS M A

Fig.2 Distribution of various groups of fishery resources in spring

HE#RmEOHEAT S, B IR IR
TEBZM I E 0o 3 T (114.071°E, 22.109°N)
(114.064°E., 22.098°N). (114.110°E. 22.100°N),
3 NI ERK R E O S EEML, B R
JrRe s, AR THAD A, Sk Rk E O
PRt A2, HARZARK R ) i w0 R
K (1.434 km),

3 e

BRYT B S0 v Sl thE B 1 e A i 2 —
A . BEIRHERC . BT AEAChE S B
K, SRV KA AR A W 5 i A R ]
AR RGUIRE S R . SERIL I RIRIT
I Sl AL T O AR AL ) R, 2l A AR R e ) %ot
20 tHat 90 AP K VL I L FEIR A IFSE A 30, &R 43
PRSP LA R 3, AR BT fa 28 L ) Fn
FRISEIE N, ARWTHE R BT i A A (i A 4
IR IREE AT I e/ Nk . AR ST ERVT 1 AME
AT VSt B0 ) 250 AR S R U [R] el 92

FER AR R A3AT, T SRR 1 Il B U R
ARG SR PR AT R A PR bRl S
AR E T ES ., R
3360 237 7K PO, KA 11 3 TR VR AL 5 T 3 A
AL ERKARFRH R BRI R IR K
RN PG LR SGE, Wl GRS A AR a3 5 i
BAEE Y . R EA SRR AL, R
FUBIR K IR A AR XA R, AR S G
JE B R (B IX TR B AR R PRS0 % B A AR 9 X 3P S
FATIIEI,  BRUFEGHE SN AL A SR Yyt 5 H B
SRR . T AL A D #8055 0 T ERYT O
WHIMEAT BRI, Y HA SR RS L R IG
U SNEF RS . s S e . B
T it XAV L IR K I ZRSVERTT , ik B Wi
TR 2 25 PRI AN SR AR M . AR
S04 X T g 5] 5 e AR R BT R, a2k
ZARAT I [ SRINEE SR 0 2L oA e 5 R SR
R IR BRI A A AR 1 T X



36 [ A N S H19 %
114°03'E 114°04'E 114°05'E 114°06'E 114°07'E 114°03'E 114°04'E 114°05'E 114°06'E 114°07'E
22°07'N 22°07'N
22°06'N 22°06'N
22°05'N 22°05'N
114°03'E 114°04'E 114°05'E 114°06'E 114°07'E 114°03'E 114°04'E 114°05'E 114°06'E 114°07'E
()
22°07'N 22°07'N
22°06'N 22°06'N
LS
22°05N L L s shrjgg 22°05'N
114°03'E 114°04'E 114°05'E 114°06'E 114°07'E 114°03'E 114°04'E 114°05'E 114°06'E 114°07'E
22°07'N 22°07'N
22°06'N 22°06'N
22°05'N 22°05'N
[l ] H— AL 1R JETE Normalized resource density 0 1 2km
Legend [ S
0 1
K3 BkZ=L BT IR 2RO
Fig. 3 Distribution of various groups of fishery resources in autumn
1.00 F 1.00
G K
Spring utumn|
B 075 | B 075
o 5 = g
£7T 050} BT o
>3 0. 2
= 3 = e
W2 3
5 3
& 025 | é & 0.25 o A
0 E ﬁ? 0 A J
S % e B % R
S T T De Y& e Tt T Do
_X,V\o @C}w ‘@VQ\%’Q g}s@%‘%& A ‘%&éo Q@ :X-vQOQ ‘%C}%? }@7 X &r&&’i’:&o &éé@ 0&0\&
& S o & °
W K&

Kla . BEARZERE A RHE

Fig. 4 Distribution characteristics of different groups in spring and autumn

B Sl S N T A H R AR B RO, AR A
WP ALY F) A L0 A1 BT RS SR ST AT DR A b
Fu, HoA N T A fs A B o 452 YR A RO S
o HATAMERTEARIRG, MOt s
AR TR, R TR R R E A E SRR
Lpe =y L N G RE 1) SV L A 2 B

AERAETY S RN TN TR X O Y B A
BRI B2 B — AR SR A DX, AR
Wy S O SR AR S A3 i DA X AP ) DX
PABS DK B RE BT AR, I IX I BN A X i 5 |
PEAA BRI 220 AR v g T U5 DX
WE SR EE,  JR AME AT IR O AR



555 10 o A SMEAT RO R S ) e IR 2 S A A AT 37
o BE ME IR AR R0 5 AWIZE 8 A A, &
PONT r WE L, i3 A RIS , ol YRR TR
- © 1 D, Y , ~
- " Autumn  Shrimp / WS, ZBESLBNRBRL, HRE

22006N | © Fish TR T %

RAE . WOR R % T 5 42 1 PE B B P 10738 A e i Dk
Cephlopody | Crab | Manthvshrimp YRR | Al E BRI B B A B
UFME  U40SE 14006 LL4O7E A4 AT e BB Rl B U A7 7

Pl5 il B IS S S E L S By
Fig. 5 Changes in center of gravity of various groups of
fishery resources

X3, AR SR R N T35 %) £ [ s 10 225838
FEA AL TIE B =00 . WL, il
BEIRTEIZ DI LA T s i B A

PRIT A 7E B ARG KW (10 H—R4FE 3 H)
A=K (4—9 H), ANFEFHHE R &AL 23
by SANE RTS8 HARZS i Sk N iTh- A it N A A Y VS
5o, RS, Eid xR EZES I —
UG BRI BE 3BT, AIMEAT I BT VA Sulten Il ¢ U
HA I BB AREAE . IR R 235 FR
RARE , A E 205 A I P A ks
IR FE, FERZT IS A B R Y
F. R shY) . W AR B R o AR T, 2R
IR B P8 S BRVT 138 o 2 £ 2 7 B ) £
Mg, BREREE (Pampus argenteus) ARy 7 51
AT I G A=, REEhERE %
WREZY, PEURMREER Rl — B 3 9 AAR
2 ARHFSY REBRIT DI R 2 | R | AR
RERRIRREEER R, X 5FEE X
W VR 2 AT IT 45 2 . R B A
BB R B, Bk R R 2R
A BT R, X0l eSSk B B Z Ty
FZR AR > P2 DAY AR gE pfa e 5
FERAPG IR B MG, Y N,
FORE P R . B I X AR AE /N 5 Bh ) (e
7—10 A N EEFICY, F5 XISk iR a
T ] e S ER A A TG S EI A . TR
FRAA ) FER AT, Y £ B TR
)RR BB T KOG R AT 00T, YA R &
i R B RAINS , R H e E Y IR
AR G R s ], BRIR A TR e Y A
KE, A HERE R R, 2R Y
AR5 B IRE AL, TERKERA RIR S . A
o PR L R IRR R S B S TS, KEM

FHXT TH RN, RS BV 4.8", TE46E
6% 16.9", LIARIZERE it OB, K
ZRIPE Y HO NEERIREEA th s 1) LR
R, DN AT RE 5 AR AN R B A 2= AR A
Ko JETLHED R AR S H X R S G
W, (Sthenoteuthis oualaniensis) MR KL M
(Dosidicus gigas) 553k JE 37 o3 A BB EE T
PR PR R A R N sl

Sk

(1] Euhsz, M, 2R, 4. SRR R BRIV E ()]
Hh K P=REE, 2022, 29(6): 938-949.

[2] LIJJ,LIJ, GONG P H, et al. Effects of the artificial reef and flow
field environment on the habitat selection behavior of Sebastes
schlegelii juveniles(J]. Appl Anim Behav Sci, 2021, 245: 105492.

[3] BEASTE, 4780, Ao, 5. HNAMNE I R IR DR 5 e X
IIFMER [)]. K724, 2019, 43(9): 1851-1869.

[4] G, RA I, 44K, G5 BRI AMEAT B M U PE g e b R
B [, B KB, 2022, 18(5): 18-29.

[5] VH7KIA, Jrofde, OB s, 45, JE T GIS BYPTIL A PRk s BT
2 A4 S AN B 5 R 0 AT . SRS, 2015, 37(11): 2299-
2308.

[6] FEYLVE, KR, 1B, . F T HEE 24 0 e Ui 25 1 it
SIBT ). A A2 440K, 2017, 36(2): 442-446.

[71 JEEBG ST, G, 4. FE T AN ) 25 A BT 1Y 200 R AR 1
ACER UK Sh AR S | A BESE (7). il B2 ik e, 2020,
41(6): 1-11.

[8] B SCIF, R RAE, A e, . 49837 2 1 2 (Rl (f 7 ks e
KEBERIBIESTIERE (7). A AR BT SA4R, 2012, 27(1): 163-175.

[91 3EZM, JRIHERE, &, 45, SO E TS IR 2 AR (8 77 B e
PG LI A (7], HERAR BB, 2011, 13(4): 539-
548.

[10] FiJH, Y2205 . MR 2 AR B 7 3 0 LA S it ). T0ifg K2
SR (FARBIERR), 2005(4): 361-365.

[11] BB, £ T, BT, 4. BT RIS E RN KIS %
VEVIZE Bt S0 38 FVESTA . Rl TR 24, 2016, 32(6):
130-138.

[12] AsRZ, 56T7 B, REINE. BT GIS RS R ETT BT [J). 10
PHITE R4 (R0, 2004, 28(2): 183-188.

[13] BRE R, 2R FE - BT BN BY 1) g 15075 == A B AL AR



38 2R S

H19 %

938-944.

W, WILHE, IMGE, 55, BRIEGIMEAT N T A REXT 6 2 BEE IR

BRI (7). M4l 2E4], 2021, 52(12): 3228-3236.

[15] BEREoR. pe U b 3 i 2 DX Sk 2 25 00 T 245 A R 5% U5 285 B
A7 [J). BEJT7KTE, 2008, 4(5): 1-7.

[16] #2277, AR, ww s, . 2T R B A E AR E A MK Bk

PEAK Bz B3 30T ()] 7 2 AR, 2018, 17(3): 270-273.

WE L, T, ArcGIS HIPRAE B R g8 [0 /A S 20 (M. b

ol BheE AL, 2012: 442-443.

TEA R, BRI, TP e OT- Vo 108 e b 1) T 725 A S HL T A5

RUEEST ()], b R (A AR RR), 2013, 43(8): 44-

48.

[19] ZEgR/, Bk Y. UL FoKS R 28 AR e I AR 1 43 #T (7],
B/, 2005, 1(2): 21-25.

[20] CAI W ], DAI M H, WANG Y C, et al. The biogeochemistry of

) 3 A S0 4347 (0] I AR 3522 31, 2018, 29(3):

[14

=

[17

—

(18

[hutr

inorganic carbon and nutrients in the Pearl River estuary and the
adjacent Northern South China Sea[J]. Cont Shelf Res, 2004,
24(12): 1301-1319.

[21] TAO W, NIU L X, LIU F, et al. Influence of river-tide dynamics
on phytoplankton variability and their ecological implications in
two Chinese tropical estuaries(J]. Ecol Indic, 2020, 115: 106458.

[22] HUANG L M, JIAN W J, SONG X Y, et al. Species diversity and
distribution for phytoplankton of the Pearl River estuary during
rainy and dry seasons[J]. Mar Pollut Bull, 2004, 49(7/8): 588-596.

[23] LUY F, DING Z B, LI W, et al. The effect of seawater environ-
mental factors on the corals of Wailingding Island in the Pearl
River Estuary[J]. Cont Shelf Res, 2020, 197: 104087.

[24] AR, BSFT, VEIRAE, 45, B 8 KR AR TR S v
1R S ERBE N 5 Z A SE 2R (], K™ 241, 2019, 43(6): 1483-

1497.

[25] SMITH ] A, CORNWELL W K, LOWRY M B, et al. Modelling the
distribution of fish around an artificial reef[J]. Mar Freshw Res,
2017, 68(10): 1955-1964.

[26] KIM D H, WOO J H, YOON H §, et al. Efficiency, tranquility and
stability indices to evaluate performance in the artificial reef wake
region[J]. Ocean Eng, 2016, 122: 253-261.

[27] 2221k, B, AT ARGt Rk (9 25 (] 4544 (7).
HEZ2EAR, 2007, 27(11): 4377-4386.

[28] ZEskd%, BRI 5, PSR, BRYL O 8384 BB (7). K24,
2000, 24(4): 312-317.

[29] FFEES. e A MR A A AR AE DT SE (D). b B
K2, 2021: 21-25.

[30] THroC, 28 e, 2, 5. = WIS N5 S PR It L ¢
IRBUR B 215723 (7). WS IVE, 2021, 52(6): 1557-1566.

[31] JE W, T3 LR iy i St b 8 SR 8 e ik o B £
il [D]. FF1l: WTHEFERF, 2022: 44-47.

[32] =5, EAR, 2205, 55, Wi 2 N re BRI 45 M 10 25 (] A2
& U] 7K F=2441, 2012, 36(11): 1685-1693.

[33] THAYER J A, BERTRAM D F, HATCH S A, et al. Forage fish of
the Pacific rim as revealed by diet of a piscivorous seabird: syn-
chrony and relationships with sea surface temperature[J]. Can J
Fish Aquat Sci, 2008, 65(8): 1610-1622.

[34] 25, Bl 52, S0, 4. 7 i v A p bt b 8 D 23 53 A1 T %
TR K P2 PRAS (7], BT 7K™ B2, 2016, 12(4): 28-37.

[35] JEILH, SRR, 1D, 55, B VIS 5 W 37 5 1 R PR R 7
HIER ], LIREHERY2ER, 2019, 28(3): 419-426.

[36] 77 BAH, A, BRBI4E. ARV AR I W 2 SR i i 2
i 7). K7=RE2, 2022, 41(3): 475-483.



	1 材料与方法
	1.1 渔业资源数据
	1.2 渔场插值分析
	1.3 渔场重心分析

	2 结果
	2.1 渔业资源空间分布特征
	2.2 渔业资源季节分布特征
	2.3 渔业资源不同类群渔场重心分布

	3 讨论
	参考文献

