5 1) LLRE I sl =
A Journal of Fishery Sciences of China

Yol 11 No.5
September 2004

= =—|

ERGEHEMEDKTRSHETR

Xk AN K K BEE, Hoer

(L fedkfbd b EFMEOFRERE. " SARE SRR T TR, Pk~ T k. &

[ S10300 2. [N IERT = mes s, Mk & 361005)

M- L 1998 ~ 1999 SEdE B BK AR 4 1T it e 0 ) A R, A GIS Y AR T R
R I 50 - R i YOG 0 <3 i B o T S 0 1y 5 S M EE S I Sy R T TS
TR BT e ) O e A S T R A L R T A,
I SR, TRl A TR U R A S A R R LR
170 L 0 LR 0 S K R TR O 3 SR . (0 W AR L, o i A RO N E B O
EFRTHFRTREATHS FHMMERLYEFLTREATARLT AR BRCL B AT RE, 654 TR
G 0 0RO PR 2% 1 B 2 DR S S R R R L i e R e 3 2 -3 a3 |
0.60 ~0.72, B HREMEHEFEARY . LRI MUY S Nt i A 2 <3 B AT 1 Kk 4 Bk
T PN LRGSO T 0 S A G0 e ) N N AR, (g o i 4

A A A R A A e LAY R B R o A,

R GIS; 8P PR SRR
PEHAHE.H12.95 WRERE:A

PR P R S S
ik 2 2 5 £ 2 UK 35 6 £ AL 0 20 b S A 4 o 40
P P R R T S R AR, o
AR RKRE SR ke S HER MR R
ORI T LM R ENREMENEEE L. A
20 {42 S0 454 1A %, T 5 7 i 98 AL it a0 A7 0t
— i bk SR T i
S ] e ol (L R D R e, N L
A, o U 50T L AR T EL A oG R e B L
PU DR T RSB e (U TE 1959
- 1960 SERT AT S EMAEE S MDD E A iR
W P, BT T R EE Y i
R R RAR R ICE Bk, BT FIHRAE 1998 ~
1999 fF4F B Bk 2 4 U 000 1 3 O T 6 4 )
W AEBE L, TE GIS 0% S 5 T I S 4 0 . s B e
IR 15 T s T 0 5 s i) i T B
PR AL S AR o S AR AE B L S B R PR §r

W E W 2004 00 -02;  WET HR 2004 -01 - 29,

SRS 1005 - 8737 — { 2004 )05 - 0440 = 08

TERET RS RO A . 15 6 2800 P 4 S MO f
7 (AR , M) 9 S 0 e B 0880 2 )
AR50 B i S5 i TR ) O R R A R e W
B.

1 HES5HZ%

1.1 srien

SEOEE IR NEE | B, 6 1 a0,
T 1998 ~ 1999 SEHFE HF BFMEF 4 THIK
HET, A BRI Y T B b R
B A R BT A S P S B b
it 18 5 A B0 e e R P
1.2 B&aH

PR | i RO R T
RS B UL N B R S e . BERY
FIE A b P B O N R A TR Y
FrkiliT .,

W T o S Y D G Y126 <02 = 03) o Ay Mk i o H { AZ00099E01 ).
RS R 1968 — ), 91 BB . o R IS B E-mail s wenguicai® 163, el

WA WY . E-mail; jlaxioopingS3e 163, com

U ) IR RN SR WA LR SRS ERERN CRAR) . PR A M. 1064

| =159

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn


http://www.fineprint.com.cn

PV - O P i R DU E WY B SRR hal

msw
W - II.! E
"h'-hu-'““ g_ﬁ lﬂ{i
wig x "'1 = Ml
i mhﬂ- Chuasshan kdlands |
|.¢Huhl
1 (2 i . . ., .
l..;nurm W Sensh China Sca
|
: . . . . |
Sarmit |
IE'H ‘1.1‘." L] L] L
w ~y
B [
1 —— ® Y
Tin | ® Sumpling 5uc |

Hi SESEREEEDRES
Sampling sites for food organisms in the West
Guangdong Sea Area

Fig, 1

1.2.1 FEEaEE 7 00RO R D RE i 1
([ 8 37 om, [ LR 0.076 mm ) BE LS 524
JRL A T 1 o A Rk R R
it %,
1.2.2 iBishe 7 i ah R HIORT ek e
( T i 80 em, Hli'ﬂ.ﬁ“ 507 mm}ﬁllfﬂi.iih
Whl.#—‘i}ﬁif‘ﬂ‘i‘#ﬁﬁ_
1.2.3 EEE® 025 m g pAKETs0"
R R AR G 2 DR U A
R 0 i 2 T T
1.3 GIS§iE

% ESRI 25 & AreGIS VB, 3 JL LY EHIER
Spatial Analysis i e e S TR
1.4 Ziaoin
L4 1 BIRIEME  H ik Yo il a1
G RN TR TEMME. & T A ik R
Peaat e B — 0 e M ik B
i e P"?ﬁii]ﬂﬁﬁliﬁi}iiﬂfﬁfﬁiiHJ‘J.’S“TI”EH
ANVEITES LAY IR TR . ABFIELE IS HRm) ety
=, B Kriging i’rﬁf!'i?i., i I b £ 0 1 T S £ B )
1= AL 400 M A (0 40 O T e — - R I
(T e W T LR RS 4G (L, A i
(EES M Tt e dr A BLAEL ™ . J O PR oh 4 S 4
{0 - o IEJIEJEHE F o g B
Aok i - 4 A R B TRESL
1.4.2 MEGEN R ArcGIS 01755 [l 4 Hr LB
( Spatial Analysis) b} 95 i 3o 17 i 087 7 8 s 4 0
WA T T 0 A 9t e o T R B I

B4 86 B OB E W™ 4 W ) 53
Aol A A T A LT i S A RO i Ay
SHRVEAT, PRI T X 3 B Sy M BT (i
FI‘JIEHEHH Hﬂi SR E ﬂ.jﬁffﬂm‘fﬂﬂmﬁ
Hﬂﬁ:m} " :
G =W,

b6, fom p S RERES AL W R
A~ A AR A S v 7 O O O S T R
RO AR, L =R 2 R 1) C RoRE
TE A p LAY SR
1.5 #thAE
1.5.1 iEgras™

D=1 xJ; W = -EPI:-&P J-H—q

A D,k B R R H Y Shannon-Wiener
AL o]l PR RS LS B
i PR R, P, R s b R T R T
A RS PTG H A R A kR Y
TR TR, U ECR TR AR
e, e A SR E Sl o) U IR R P2
A

= —l,?:! WoAW ) g, (W /W)
1.5.2 #rS@ua & k2 R
G ok - 50 B Bk Y T S b
Ll

1 THER

2.1 EHEwAT

& 3 Wk T A8 BV 9 7 i dek ST R A A =
it A 1 e R
2.1.1 FEESHE {0 GIS 0y L8 b oo i i
FAESAR T FaE i arfif e, e
2 fifac, MEE 2 ohoa] 7y, W e S0) (] 9 5 it 1 )
St £ A b L BT 5 K B R K IS
1 4p Bt B b W st HILE SR,
PR LS F 0 IR R K, O
AL ik 5 SR , H BT 0 0 o S 2l g
B R A 2d A 3) Rk EER
A 0 P D L, 8 2 L o 1 K AR e
T K PR 2a B0 2¢ ) ] B 00 0 4 Py o IR
D T D00 L I S 1 L PR (L 3
HAF-(E2b).

PDF L "pdfFactory Pro™ i FHf A www. fineprint.com.cn



http://www.fineprint.com.cn

442 o &K= H W|HE

®1 EREWRFESRIFHEE
Table 1  The evaluation standsrd for the level of food organisms

A S8 Evalustion class
WoH lhem
1 2 E 4 5 3

FIH (% 100nd - m ') Phytoplankien Py 20-50 073 75 - 100 100 - 200 200
P2 (g - m) Zooplankton <10 10 -3 ) - 30 50 -78 75 - 100 » 100
RMER (g m~") Benthos <3 510 10 -2 2550 50 - 100 » 100
L - {4 F Ay g A F Y WAy HWL Y
S WL Doscription L Low-tastins Modum Mechium-high High Sapar-high

1 dwEEt@EnSETFHEL
Table 2 The classes and evaluation standard for the threshold of blodiversity

VAT iR Evaluation class
I bem

I 2 3 4 5
BRI 1, Thieshald 17, <. b 0.6-1.5 1.6-21.5 1.6-3.% =358

B L Dowcription  FAVEEE Poor  BAPHE— M Nomal  BFAESNF Well  BHHET 0 Aundant  SWHET R T 8 Ve abundant

1N 13 ™ E

raarvb
T £ 40
3 i

"

E: 3EREANEOSRKTE
(o MR b N%ic BE d £5)
Fig.2 The grade level of the food organisms in the West Goangdong Sea Area
(a Spring; b Summer; ¢, Aotimng . Winder )
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Table 3 Food organism s in the West Guangdong Sea Area

HE hem ¥ Spring ¥ Sunwenes BE Autisin EE Winles
TFIRMM (% 10%ind - o ) Phytoplankton 1,01 = 1145, 03(11.17) 0.74 -67.27(15.64) 0.65 - 1378.22(149,75) 0.29 - 1378.22(412.70)
MW/ (mg - m ) Zooplankion 1,76~ 148.44(24.49) 2.70-66.50{32.71) 4.60-36. S0 (17.00) 1240 - 157,10 (58.44)
BEMERY (e - m " ) Benthos 0.72-13.96(6.02)  2.64-29.72(10.47) 0.40-21, 76(7.20) 2,40 -37.00{16.72)

AR R % T E

Mude; Data in brackets are mean values,
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Fig. 3 Seasonal variation of the food organisms in the West

Guangdong Sea Area
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Table 4 Main dominant species of the food organisms in the West Guangdong Sea Area

4 e % Sprng HF Swmmer BF Autamn 2% Winter
e Species kb Species E Species ke Spevies
FEMY  HMEM  Escampio REME  Tholowiothric 88 %8 Tholuwionema 0l 8 8 Thalossiasim
Phytoplankion B MER Ml swediaeus, e frouenfeldi, B EEE  siochioides, NS b,
L8P Chastocero .MM, Newrulo b @8 RE Thelosinsira & Thalussiasia
RS ] curiset W mimmculn, LW D bl dernaua
Skedetrima B o Owilluons FHiE: A Thalassiathric
o i3] sp.,  Thalas- frouenfeldii,
chioiden , Shoef- minuscula
efonema eomi-
i
Mty ML, Segita oo R B E Coppds b MR BEH Coppada far B fE AN Copepoda lur-
fooplanktn  BEE B4 w, Cpgpeds S WEE w,  Ten  EAWT ow,  Cohe %, {F % wva. Ohkoplea
g S EEE)  lama, locfe W BEBR nucbato, Sape KT OMEL  calesw  pou- d bW o, , Pame
i RIEE lama, Tomors L. B8 i enfun, MBKE, por, Fuchona FIAE I colanw ool
¥ bl disoudara, PikdEk £ Coshocabans WMl concinna, Ev-  BEWTS umtus, Sagitla
O MR Lueifer e JRBERE . puper, Meow KK REW colanws  sub- enflata
ek B medius, lep  WHERIE,  ron donm, Dn BHAE. crauw, Ao
WAL, rechels fann, WM KA delna, e T EKT oo g
K% Choeoganshe . HREE  dud olgor 8 HlE b, Euveonch-
i1 loae, Ma-  KE, LW b, Tmends- KK EM  ceca ae-
eryran lama WAk 5 omdun, G ileatas . Lrai-
Wk wopags fiave muln rulgarts,
% s, Aerornls- Sagina enflata
s ilider
MWt  HE R A Callisnosa TEdid H Motonast A& R\ Callisnasa WA Anieiden frag-
Benthos & MMd  joponica, Ter  FBALF. s, Gl  F KEE  japonice, S R L, Netomi-
cheilides str- S E P nose  jopenis S MATEL Phascoles M8 i sp., Pri-
emil iy e, Agloopha- matiden, Ani- nmpn
: i [yrochaets riden frogilis inilimgrend
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1 % Spring ¥ B Summer B Aatumn 2 Winter
A e = e
" I W J i ! W 4
FEmm 1L63-446 0.26-088 1 25-431 0.33-08 2(9-438 D45-08 0.72-470 0.15-0.9%
Pl toplanklan (3.65) {0.70) (2.86) (0.59) (3.16) (068 (211 (0,64 )
i sy 3.46-4.49 0.00 D% 3.40-5.32 0.65-0.88 2.82-4.00 0.57-0.97 3 11-4.05 0. -0.4
#ooplankton (1.80) (0.71) (4.35) (0. 76) (3.41) (0.72) (3.45) (168 )
MY 0.83-2.52 0.36-092 202-419 0.46-0.91 216-33 (.60-0.88 ©.65-34) 0.14-0.80
fenthes (1.97) {0, B0y {308 {0,70) (2.87) {0.76) (210 {0, 4%)
SR 0.82-4.49 0.01 -0.9% 1.25-3.32 0.23-0.91 2.08-438 0.45-0.97 O.65-4.70 014 -0,90
Synibetio bovel (3.14) (0,67} (3.43) (0, 68) (3.1%) (0,72) (3023 (060 )

FE < 855 18 e 00 -2 -
Mobe; Dhsta b brackets are mean valies.
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Fig.4 Grade level of biodiversity threshold of food organisms in the West Guangdong Sen Area
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Food organism level and biodiversity in the west Guangdong Sea Area

CAl Wen-gui' ,JIA Xiao-ping' LI Chun-hou' ,LIN Qin', LI Rong-guan’

i 1. Key Laboratory of Fishery Eeology Environment, Ministry of Agriculure & Guangdong Provinee, South China Sea Fisheries Re-
search Institute, Chinese Academy of Fishery Science, Guangzhou 510300, China; 2. Third Institute of Oceanography, State Ocean
Administration, Xiamen 361005, China )

Abstract : Since 1950, a series of surveys on the fishery ecological environment in the northern South China Sea
have been carried out, but the data for food organisms (including phytoplankton, sooplankton and benthos ) in
the area ( especially in the west Guangdong Sea Area ) were seldom reported. In order to understand the variation
regulation of the food organism biomass and species population in the West Guangdong Sea Area,, the spatio-tem-
paral distribution of the inhabit density and the biodiversity of the food organisms in the waters were analyzed
and evaluated synthetically by using the spatial analytical methods of data interpolation, grid average weight and
mathematic caleulation model supported by Geographical Information System (GIS). The basic data were from
the four cruises of surveys on the food organisms in the area in the 4 seasons from 1998 to 1999, During the sur-
vey, the synthetic level of the food organisms in the West Guangdong Sea Area showed a trend of high in the
coastal waters and low in the offshore waters, and from north to south the food organism level declined gradually.
In winter the food organism level was the highest, and the dense area was the widest with the highest level occur-
ring in the coastal waters from Leizhou Bay to Shuidong Port which reached grade 5. In spring and autumn the
food organism levels were lower than those in spring, and the distribution of the dense areas were similar which
oceurred in the ecoastal waters around Shuidong Port. While in summer the food organism level was the lowest,
and the relative dense area was small with the level only reached grade 3. The seasonal variation of the food or-
ganism level of zooplankton and benthos followed the trend of winter > summer > autumn > spring,, and for phyto-
plankion it was winter > autumn > summer > spring. In the analysis, 267 species of phytoplankion, 281 species
of zooplankton and 175 species of benthos were identified, respectively. The seasonal succession of the dominant
species of the food organisms was obvious. For phytoplankton , Skeletonema costatum was the dominant species in
spring and summer; Thalassiothrix frauenfeldii , Navicula subminuscula and Thalassionema nitzschiides constitute
the dominant species in summer and autumn, while Thalassiosira subtilis was the dominant species in autumn
and winter. For sooplankton, Sagitta enflaia and Copepoda larva were the perennial dominant species. For ben-
thos, Callianassa japonica was the dominant species in spring, summer and autumn, and Notomastus sp. was
the dominant species in summer and winter, while Aricidea fragilis was the dominant species in autumn and win-
ter. During the survey the differences of the food organism hiodiversity and evenness among the four seasons were
unobvious in the West Guangdong Sea Area. The annual average variation of the diversity and evenness was
3.03 -3.43 and 0. 60 - 0. 72, respectively, which showed a stable biodiversity level. The diversity threshold
distributed evenly with most of the waters being the level of grade 2 to grade 3, and some specific area even
reached grade 4. The dense area of the threshold occurred basically in the middle or the southern waters, which
showed totally the trend that the offshore waters was higher than the coastal waters in diversity threshold. The lit-
tle difference for the spatial distribution of the dense area of the threshold among the four seasons was that the
occurring scope and place differed slightly.
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