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Progress of marine biodiversity studies in China seas

Ruiyu Liu

Institute of Oceanology, Chinese Academy of Sciences, Qingdao, Shandong 266071

Abstract: Efforts have been made by scientists studying on the taxonomy, biogeography and biodiversity in
China seas since 1950, the establishment of Qingdao Marine Biological Laboratory, Chinese Academy of
Sciences (CAS). Over 1,000 papers and 200 volumes of monographs have been published, of which more
than 47 volumes are Fauna Sinica — Invertebrata (27 volumes on marine biota), 11 volumes of Fauna
Sinica — Vertebrata are on fishes, and 8 volumes are Flora Algarum Marinarum Sinicarum. Results of stud-
ies on biodiversity in whole China seas were summarized in Marine Species and Their Distributions in
China’s Seas’ (1994) and Checklist of Marine Biota of China Seas (2008). In the latter volume, new taxo-
nomic results up to 2007 were added, and a total of 22,629 marine species were recorded, with an increase of
5,118 species compared with those reported in 1994. So far, the biodiversity of China seas is high. The results
of “Shelf Environment and Bio-resources Survey 1997-2000” and those of “Endangered Species Assessment
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Project” (2000-2004) published in China Species Red List vols.1, 3, 2A, 2B (2004, 2005 and 2009) revealed
that under the impacts of global climate change and anthropogenic activities, the biodiversity and
bio-resources have seriously declined, the number of endangered species increased, and some major popula-
tions collapsed. China joined the World Marine Biodiversity Project “Census of Marine Life” (CoML) in
2004. In the project “Census of Marine Zooplankton”, ecosystem dynamics and biodiversity characteristics
had been investigated; and in a survey cruise from Arctic to Antarctic through Equator, 2000 zooplankton
samples were taken by R/V “Science I” of Institute of Oceanology, CAS, and 260 DNA barcoding data have
been obtained. For the CoML “NRIC: Synthesis Program”, the China Collection Report entitled “Status of
marine biodiversity study in China seas” had been drafted and submitted to PLoS ONE for publication, the
progress of China’s marine biodiversity and biogeography studies has been reviewed by the present author.
To strengthen the conservation of biodiversity and endangered species, 33+21 National Marine Nature Re-
serves and 7 National Marine Parks have been established up to date. Problems in marine biodiversity study
and conservation in China seas are discussed and the following suggestions are put forward: (1) To
strengthen the collection of materials (specimens) for marine biodiversity study, a biodiversity background
value survey and deep sea collection cruises should be carried out to discover new species and reveal the
past, present, and to predict the future trends of major species and biological communities; (2) Carrying on
biodiversity monitoring survey in various habitats around the country, to understand the processes and
mechanisms of global climate change and human activities impacting biodiversity; (3) Strengthening basic
research on change in marine biodiversity, particular the assessment and conservation of biodiversity and en-
dangered species for sustainable development; (4) Minimizing the disparity between the study and conserva-
tion of marine and terrestrial (including freshwater) biodiversities, and effective management; and (5) Train-
ing young scientists, particularly taxonomists to study different biotic groups systematically.

Key words: progress, marine biodiversity, study and conservation, China seas
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Table 1 Species diversity in China seas
IrRRGINERE FhEC AR
(Cavalier-Smith, 1994, 2008) No. of 54t
Taxonomic system and group species Possible
increase of
species
JE %A, Domain Prokaryota 264 300+62
N F+ Kingdom Bacteria
HAZAEY)IE, Domain Eukaryota [22,365]
B# S Kingdom Chromista [1,807]
#5#E17] Phaeophyta 260 38
fiE# ] Diatomeae 1,485 125
I Kingdom Fungi 151
Y F Kingdom Plantae [792]
£E#:1] Chlorophyta 163 48
£1.3 ] Rhodophyta 569 38
e 7 RIMT Angiospermae 58
JRAZA Kingdom Protozoa [2,897]
XHEE ] Dinomastigota (Dinoflagellata) 302
AHFLHT] Foraminifera 1495 0
JiUR 3217 Radiozoa 594 0
#FEH[] Ciliophora 503 ~100
A5 E) Kingdom Animalia [16,718]
Z L3I Porifera 190 ~20
FIHEIP)I] Cnidaria 1,422 40-50
% 4140 Platyhelminthes (Trematoda) 535 0
BAEZYIT Mollusca 3,914 ~240
W12 EHN Annelida (Polychaeta) 1,065 ~15
W TTHFEZNPT] Crustacea 4,320 ~244
BHEZ] Bryozoa 568 ~10
W11 Echinodermata 588 56
FERIT# ¥4 Urochordata (Tunicata) 139 3
HABTCHFHESIY) Other invertebrates 449 Nematoda
(ZRITT. PFRTTA) 54-60%% M
HRFYI] Chordata 3,532
SLZRWEIT] Cephalochordata 4
FFMEN [ 14128 Vertebrata: Pisces 3,213 77
99 Aves 2:? ng
L4 Mammalia
HAbAHEZ ). PIE 25
Other vertebrates
W R Total [22,6291  ~1,500

[ ] S o2 Number of species in higher taxa
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A Z AT, T EHEE AR 2 FE AT
FENGUR W IOE T/ (Liu, 2006), &% “ARE,
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ffae, IR, HFR, B, RISy, &
BB H B SN YIRS PP, AR T %2R
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Horh3 185 g v FNR K BB (R 27 Bk K45,
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Table 2 Species richness in China seas

X AR AR Yrph A
Region or habitat (Fh4/100 kmifg 72 48)

Species richness
(species./100 km coastline)

Fh ] P 2 123

Average of the whole China seas

) ¥ Bohai Sea & Yellow Sea 60

75§ East China Sea 149

F4i South China Sea 247
W5 &% Hainan Island 268

PHYLTELS Xisha Islands 2,700 species/ 10 km coast-
line
4,642 [6,500 species/ 140

km coastline]

FVLRE R Nansha Islands

Hdn it = FEYP R R AR AR R B ILIE 150 km,
S 3Ld 5% 6,500, V345 N 44,333/100 km.
AL B R E, (LEEES S, RN T
PE A AR, BEIEN G NS B 2 A AR
H£TAE,
233 HEZESFXAMMERIMNEZRIRIKR(1997-
2000)

op ] 7K BRI ST B EA TR Bl A B R U
PIFTEE, AL 2 2 MOETCH, 2003, B1/NFAE,
2004; 4xAtEE, 2005; FEE T, 2006). 2 RKHA
U 2 R G K B A, Hp E 6 U (Fenneropenaeus
chinensis)F1 TG4t 1% 1 (Sepiella japonicus)&%, %5 .
FPEEER, LRk, LR R EEN SRR
KPR B RP R VPl A WG P FE AR FR i £k, 2004,
2005, 2009).
234 HEBLFESEERESRKR

H20044F 88, [ iy R e 18NSR
DX T IR BT A A WA, 3% 452 Rl A AR 4 A,
iU 1A 2 2R 0 5 W AR B 8 2 1 3 R R AR 1
A (E 7 R, 2004-2010).
24 BT EBIIEMDLZHRE

WAL T 2 A A 0y R R 2
PERF ST BN, 4 B RS2y 140 N, Ll AL dE iy
WD BREDS R 2], AWMILE. AR,
ek, RSN, £2EK. BEIY. B
Ky, Rpshy. HALICEHES . B AR
TV BERORAY, AT HR . A B (R i 2
BRI TR 45 B AR

2.5 ERFERNEXT BEY S HEMREHAR

A B R 2 B i A 500 O R A 2
FEPERF BN AT T DL R & I T A

(1) B Bx 2 F £ 31 2«4 1 2000”(DIVERSIT-
ASY [rp [ AR 4T H o 3 R C D)
VIR 44 S BRI, W) Rh £ L 20084 44 5%
(X3 K, 2008)F T 2, R RAthfi2 T .

()58 S ZARERRE AP 73 AR ) AT
(FEZ FrE AR B R, 1999). i3T5 T722,6294)
FARR, OE T R RGHE A5 43 R
TCAFRIE R, WA T RS2, MR T AR T
EREE AR, VR SE T R, ORE TR [ SR v
(1 R AP (S g A5 B o6 4E), ©asAs ki

(3) e H AEYBSE RIS, U2 FEEOR
PR . P ESES R EERAEER RS
A=) 2 FEME TAELLI AL ZUR 58 A [H B fa AT
IH M (R ER L) Bl—a s &
3I—HHESNI(2004, 2005). STTVEAL T GH
NES ) BRI M) AR shY). F seah A
W) kRN FER T IME SN, RH
{H L SRR B (TUCN)200 1 AE A B bRt . VAl
5 RBWBE R W2 o PRANR SRR 14—
YR EBE B AL T AZ AR . PR
FEFIPT AR ST AR, JEERH TR 5 . BEANFp
WA TSR AR . PSRRI, EiEE
HfERE, FERIEDEA AL K S SR
Yife(23). e NARIRIZE, S {EE 5 (i 2 A
TR CA e HOWLE A AE R ) Fh &, 38 52 13 d ok
W, SRRV Wife, o RS A s
W, A REM, AN DRIAA TR R AL,
AR B IR A T

(4) A B Je — IR UK B T DA S S AR Y- T
i BB IR R ANAR X R K, 2 KX
RY A EIR . PO AR AL, LLS Rl KR T
TR TR . PO KNP AR 2 B v [
R A AR IR . BBt BoR, SR
1,606F1 KBS Z ) H A 6604 K, H41.1%. F-2E
Vo KTl 5 0 o T 5 55 I KU 1) T v (UE S O T 1
0.5°C)IELENE /D, HEHEA K R ¥ /K X R BB
WEAEAT, (EAKYER BRI A B 2 . S
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Table 3 Endangered species assessment in China seas

DR DR BT IR B) Wfe e
Taxonomic group Species richness (Evaluated) Endangered (EN)  Vulnerable (VU)
FIHB#] Cnidaria
I RN A - Scleractinia 260(260) 26 234
BARY)TT Mollusca
5244 Gastropoda 2,935(375) 17
MFE Bivalvia 1,187 (19) 11 0
FIFETET] Crustacea
HKH 1 /E H Decapoda 2,352(282) 58" 28
EIEW)WT] Cheliceriformes
S H 4%} Tachypleidae (Xiphosura) 2(2) 1
BB Echinodermata
%24 Holotyuroidea 150(57) 54 2
#FHHYY Echinoidea 102(8) 8
HEIEIN Asteroidea 150(5) 5

AR LB b E W UR AT EJEEF Including the economic species Fenneropenaeus chinensis and Panulirus stimpsoni

x4 HBHMPIXFRMESE

Table 4 Fauna and ecotype of marine species in Yellow Sea

FIYIX FR TCATHES BN &t
Fauna Invertebrate Fish Total

KPP Cold water species

JLif A Jbi AP North-hemisphere temperate species 33 2 35

JbiR PR Amphi-boreal species 37 2 39

JEARSFEER ARl North Pacific temperate species 41 9 50

LR FEM A Amphi-Pacific temperate species 59 5 64

PHAER el A (k. H. . %) Northwest Pacific temperate species (Russia—Japan—N. 100 29 129

China (Yellow Sea))

Bl —H ABEIR PP Yellow Sea-Japan warm-temperate species 158 74 232

THUFHL TR PP Species endemic to Yellow Sea 102 8 110
BE/KF Warm water species

EEGE . 3. AR, REIEBEAKR 92 10 102

China seas warm water species (Bohai Sea, Yellow Sea, East China Sea, and South China Sea)

E—F A Sino-Japan warm water species 194 55 249

VEAR TR West Pacific warm water species 187 37 224

ENEEVERKF¥E Indo-West-Pacific warm water species 164 85 249

= K¥J i Cosmopolitan species 52 0 52
Al Others 67 5 72
&t Total 1,285 321 1,606
A /KFE T Total cold water species 531 129 660
YK P LA Percentage of cold water species (%) 413 40.2 41.1

(Clupea pallasi) Fl 4 7= 3—5 J3 Wi [ X P 3 % (Gadus
japonicus) YR V& M E IE, HarEMiEc 5t
I BB 0, (H R K S A= M BT R K
[C H &% B (Ophiura sarsii vadicola)- 7 & & i
(Thyasira tokunagai)# v& (1] 3= 3 Fi &l AT SR PR 7 40
DO /o7 PRyl 5 N P G VA = e o N e

T R, AN BE VA T BP0 P AR K X R
(R4). BUlE H AU ASHRA MRS AT 172 KR 2K
52 T, DR R B i i B
5 H A 04 6 2 0 aag 2 3 AT 1) v K Rl A
BFERD, R E R IR SR W] I R R TR
P
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Bl A2 e 5/ 00 << by A 09 PR A ) 22 R
PURSHIT S AL, P R Bl o T AT 45 20 107 78 AR )
AERAP AL A DR AR LS, A RIS
WMXLFENRARB ), VoK ESAMEE 2, H40%
i, AR AR Y H e sh ), A MR 2D,
S H, AWK R ZE SRR, ANt E i H A
AR M) HAA N R R EY), AR
WA B BT TR AR SR KB IIX AR
ZREMEBCE A A 2 PR, UE ] A BRI AR I
S INE VKA D, R IR, SR
CUHAE 00 B4k, W RFIRER 78 BEE
AEIRAE U AR M AR SR R A EE K ). XU
RN NAZREE AR, HE— D HRE P AE AP A X
R ARRAURAR ARG 7 A AR A B LA,
HH R H DR 5 Mt

(6) [l s ¥ v A2 8% A5 v &I (CoML) 1 [
20044E S it R, 56T e (@) s £ REE I
I, 581 T 2 29 U7 it )y ) W 1 2 S RAE AN E
[ I 58 B T M AB B 28 7R 38 52 B RV E e i
P, LT AIC . (b) 1] CoMLIE X Hiu X $k
1T %% 71 4 (National and Regional Implementation
Committee, NRIC)FEAZ 1 [ [H 5 A 454k 5 ) (Status
of Marine Biodiversity Studies in China Seas) (Liu, in
press). (¢)[nOBISE s a4 A8 H = B kL 45
2.6 BIERFMHEREFAEARRPE

K+ AL AR ORI XL, 220114,
A [ i 8 3 N 33 [ K G H AR DR X AN 21
AN B G GEE R ) DR DX LA R 7 [ 5K v il
(http://www.gov.cn/gzdt/2011-05/19/content 1866854
htm) (BRI, Ko 2 BEVE R BE B R ) O g
AR, WG T WIS AR LTS IR T
5 U, PV S TIREEAEY, AR IR
2.7 BLEVA SR ARGERY AT 5 R

AL LK, TE )L SO R IR L
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Table 5 Scleractinian coral species in China seas

BEASRGIAT TRE AT, b iR
LERARIERE . W R T S TR 2 . K
KL LML, SR THEEIEE . 4
5 002 WA AL AT SR I e (201 1) I SCFE, X HL
AR
2.7.1 EHEMBAFIIREAEE L S R G M SR

Mt 2 A R S AT A S R G, A
RIE GBS AR T a b o . Fg il
0110 9 T B R VS B 6 Tt Ak T I AR 23 A1 X
(iU %, Zifi(fringing reef) ¥ R &I . RS & it
2 [ S ) A 5 20 tH 40 604F AR A ¥ A7 W
(AR 46 R, 3% 205 (Montipora) i T £ 3 35
(Acropora)ifi(Liu, 1999), {HEHF ISR AIN
TS CRAE) AT JE IR 5 B0 R, DR R R
(36), H aila) s O IS A7 AE . I R ]
Sk HARORY DAL T G AR DU, i IR Ak
TN, EARARY 55 3 DU 1 g 5 ) N6
TESIPE AR . BRI R A i, (H
DAL 32 9080 77 A 3 15 A HE ORI 55 e i 5%, b
Y 7K URL ) 38 s B B B AR AR A0 A, T e s E
SN GV R IR AR, A
BB 2T, 47588230 (K S5). g R T
W PE N I ORP ARG, mT LS B I AR R R
BH) By B AR IR A

F6 /MR AR~ MR 1966418 35 (A7 AR 45 # 7R 7,
A5 A 2 1 BA 19904F AT 19924F M 244 (1998) -
AT LA R 2507 B o Gt A ) X AL S 3 2 A
R W e VR AR IR

201H£060-804F-AX PG 70 B 1) 3 B =% %% R A
WFFCZ BN EAN, HRHSE I T R0 e A 5 T
Z IR RN, v R AR oE B A AT 1976
1978 AT G AR Iy FZR B 25 2 (8 JA A%, 1981), #f
0T P B PV R I B () R, A I A
Je& T B R RSP Ry P It LA S B A
JR T EET S5 R (R T) o

[E2bay [L5p45 Rk PR B e & AL ik JUHRS TV Ligkes
Nansha Islands Xisha Dongsha Huangyan Hainan Taiwan Hong Guangdong &  Fujian
(M3, 2003) Islands Islands Island Island Island Kong Guangxi
JE% Genus 50 38 27 19 34 58 21 21
FEL Species 200 127 70 46 110 230 50 45 >10
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Table 6 Change in zonal structure of Fringing Coral Reef in Luhuitou of Sanya
1966 (Zou et al., 1966) 1991 (Liu, 1999}
A B BN JCi ) No living corals :120 m
Goniastrea zone Coraldebris
LYve) ChAE £ e ST :*éﬁﬂ%ﬁifﬂﬂﬁﬁ
Boulder or Ne-  Favites chinensis -Favites chinensis 150 m
gro Heads FrvfEis S99 Favia speciosa o1 2 9 3]
‘Fungia fungites
HRE A AE o BRI B
Goniastrea aspera EPorites lutea 180-200 m
250 m
wHME ' (el Acroporapuichra 41 23 Fungiasp.  qedms T
Montipora zone Moat ‘Fungia fungites 250-300 m
FhAE A7 i ST bith g Rt T A 3
Favites chinensis Goniastrea aspera Pocillopora ligulata
FrvfEid S Favia speciosa FETEIME Porites lutea I
£1Z MM Fungia fungites
& Reef plat 330 m
[ s WERE LN living corals T STy
Acropora zone Shingle Rampart
[REZEE ka7 2 EAMBIX. Acropora Zone, Upper == === === === === === oo e --380m
Seawardslope  UpperZone ey gy g5y T L 34 IV A 38
Acropora affinis Hydnophora exesa '‘Acropora microclados
O REM I A. armata BRI Montipora efflorescens Em*}zn‘gﬁqﬂﬂiﬁﬂ A. surculosa
AR RE AR A. brueggemanni PEARG M EY M. fruticosa |
KA AW A, conferta RA SIS M. gaimardi !
/NE B A Y] AL microclados SR M. hispida '
BB A, nasuta R4 ST Pavona frondifera I
wE S A, prostrata A% A Platygyra crosslandi
FERR M 3E A, pulchra K2 RIBTE P. rustica i
OB A B A, surculosa JEF M IR Pocillopora damicornis |
HEUG MR Cyphastrea serailia 13 Porites lobata
Fruftlee SIS Favia speciosa FEBEIE P lutea !
A S ELIEY Favites chinensis IR B P. nigrescens :
MMM Galaxea fascicularis [t480 13 Psammocora contigua |
R4 E M Goniastrea palauensis — FRIRAH R Symphyllia agaricia '
TR ZG 1M G. pectinata
450 m Lower Zone----------  eeeeeeiomaaooaao o Y T TR P 450 m
s SRR Acropora affinis AR Merulina ampliata SRR Acropora affinis
Lower Zone

FARE FAHE A, brueggemanni
SETN AT A, formosa
FHEF I f M A, humilis
EIEEEMIN A, nasuta
IFEEREF I A, pacifica

% AL
Astreopora myriophthalma

WM Ctenactis echinata

£1 29 Fungia fungites

£ 2 M Fungia sp.

KR 1E ] Goniastrea retiformis
/N RIARIES Hydnophora microconos
A G-I Lobophyllia corymbosa
HRECHRIME L. hemprichii

BN M. laxa

YRR Montipora efflorescens
RIS M. foliosa
25PN M. hispida
T M. solanderi
5T

Pavona decussata

R4S ES P. frondifera

AL S P. lata

B ERPRI Pectinia lactuca
H i3] Porites lobata
FEHEME] P. lutea

JEIEKE A2 Turbinaria peltata

:1‘2\\1‘32E‘Eﬁ§f)ll}fﬁﬂ A. brueggemanni
%Iﬂﬂﬁﬁ%%‘ﬂﬁ A. formosa
:/J\ﬁi%ﬁ%%‘ﬂ)j A. microclados
URLELRE A5 A. surculosa
i £y e

IFavites chinensis

o LG IR

‘Lobophyllia hemprichii
BT

\Porites lutea

IF LR Porites lobata
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F7 DR EINER TR RN BT I T A 44
Table 7 Reef structure of the Jinyindao Atoll, Xisha Islands
LA b F £ Northeast transect (960 m)
P IMM Porites lutea Zone (310 m)
LI Heliopora coerulea Zone (350 m)
SETH R A B S Acropora formosa Zone (100 m)
47 Dead Coral Fragments Zone (80 m)
Wi #EAT Coral Algal Zone (120 m)
2. FUEg T4 Southwest transect (450 m)
WHv#7 Coral Sand Zone (150 m)
I Heliopora coerulea Zone (200 m)
JEF AT Acropora Zone (70 m)
IHHAEE T Coral Algal Zone (30 m)

272 ORRBEFENLORMRESRFERIIEN S RIP
AR Y 7 STEPEYE S RS\l R A LB R AL K AL
MRERFN AT A T AE S RS WA =
ZREMERE AT ), R R B E 4,
AR R SR B AR, 2 AR X
%o 19502 H LA LW ARITTAR4.2 )7 A0, BT A
MBI T ey R E R, M=
SERNGeifn W (R G RE, 19904F 21 0 MRyl /> $111.48 J5 7
bt ok i 1 B 5K 0 otk e B A0 5 | gk 1 A
TR S S5 14 0, 200145 2 012.2 77 A i (R 8) . FhlH 4
BIAR B AAEME G T AR, ol A35. 18
AI14M(FRR) . Forbifg g 2 FF Itk d e, AR ot St
B Ao ZRFEEE FAR RS X IR ST AR B
A LA AR T AR IS N (8), 5 Bk F) DR & 2R
WEAR . Ak, 5HERRIE )R E IR a4
PEMRTE B E ARG, A A AR 2 X 1R 7 S 1

=8 HEELFOMMEIRFIFPE(ECEFEIE, 2007)

Table 8 Mangrove species and cover area along Chinese coastaline

TV I8 e AN LT () 3 K, 2009)
273 BEHRRS5FEREEFRP

g B & A4 R AR 2 R TR A )
AR, e R R S g 1) T RS 8 R R A
LR R BB SE AR dborie, il 3%
1 Zostera 6Ff, H:HhZ. japoonica il #5431 B ik .
I & R v 5 Phyllospadix japonicafliPh. iwaten-
SisthACH W A6J7 MG R ORI AN BRAR, TR 2 25 4
N, 5 R R IR . BT R
BRI . BRI ES R T 2R RES
AT, AR TN T 22(2007) FIF5T(R9), i H
FRUE B R R A S A% . T R EALA G,
Y7 TR B X T R B R R B R4, 5%
Wi B AR S RGN 2 AR S RIS, FE e W
& A% . (Dugong dungen) iR BEAE A7 R e S 0- 97
B I RN T TR R A T R R U
AUH R FPEE, w0 H AT R 2 o WL B a4
B, RPUES TR E.

3 EREFEYMEECOMLMEXRETR

2UHEZTFIR104F, T SRR A2 AR AR R 2
N B IR B R A 2 11 56 [ Sloan ik 43 25 K ) S
T, A80ZANEZK2,7002 A7 BHE A 512 i) 2 i
FIUREI A BR U AP35 A 11 R (Census of Marine
Life, CoML)”(2001-20104F)(Holm et al., 2001; Cen-
sus of Marine Life, 2005; Census of Marine Life Secre-
tariat, 2005; O'dor & Reed, 2005; Yarincik & O'Dor,
2005; Tilot, 2006; Crist & Harding, 2008; Ausubel et al.,

HilX Region

ZIMAKIHIFL Mangrove area (ha)

% Number of species

19504:4% 1990448, 20014F FLLLH LI P st

1950s 1990s 2001 True mangrove Semi-mangrove Total

i F4 Hainan 9,992 4,836 24 11 35

] Guangxi 10,000 5,654 9 5 14

J~7% Guangdong 21,289 3,813 10 8 18
i Hong Kong 85 9 11
VR[] Macao 1 4 5

gk Fujian 720 360 7 2 9
B Taiwan 120 9 17
T Zhejiang 8 1 1

Al Total 42,000 14,877 22,024 26 11 37
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Table 9 Sea grass species and cover area along South China coast (Huang et al., 2007)

WHRRA R Seagrass bed names

MF Area (ha)

F I RPIZE Main species

J" 75 Guangdong

WIPVBIFHK Liusha Bay 900

VYT AR ¥ K Zhanjiang Donghai Dao 9

FHYLHERE R 5K Yangjiang Hailing Dao 1
J" P Guangxi

AWK Hepu 540

B RIK Zhenzhugang 150
¥ Hainan

B WS HR Lian Gang 320

BATEREHR Xincun Gang 200

TR Longwan 350

WK Sanyawan 1

i Hong Kong
RYIE I HR Shenzhenwan -
KB HPK Dapengwan -

o

L% Halophila ovalis, —#4#: Halolule uninervis

R
D135 % Halophila beccarii
#EhEE Halophila ovalis

B IR Halophila ovalis, 24 Halolule uninervis, & KI5
Zostera japonica, D5 #h % Halophila beccarii
J& K Zostera japonica, I v 35 #h % Halophila beccarii

W ET Enhalus acoroides, ZEK7: Thalassia hemprichii, i
5 Cymodocea rotundata, = #: %% Halophila ovalis, — 24§ #
Halolule uninervis

W ETH Enhalus acoroides, ZEK#: Thalassia hemprichii, i
*5 Cymodocea rotundata, —Z4#% Halolule uninervis

#EE Enhalus acoroides, ZEK 7 Thalassia hemprichii, =&
¥ Halophila ovalis

W E 7 Enhalus acoroides, &K Thalassia hemprichii

SRR Zostera japonica, = #: % Halophila ovalis
I Halophila ovalis, JI|Z#: Ruppia maritime

2010; Costello et al., 2010; Snelgrove, 2010).
PRI YRR AR N AR, R ZEIN 4
BRIGEVE, REA LT 2 A AF ST AN AL B A Bl R
AEBECNEE L BOR L VB A AR AR A, I
Bikhe FETREORA L. A0 BRI
Y53 SRR, PO R ) A S e # e i vt Rl ik
VBRI o A A o6 . HORTBL, el ik iR
STHEYETBL WHDNAK LS YR, 1k
WA N T R A (D) AT sz, 3
TCHREAN, A E AR PO BB PR IR AN
USSTRAS -9 3/iE SN LTS5 3 ER7)]

MG e ihia; (4)MEETEAL; (S) AR i F5 A ol
O)ISEH ORI (7) CCEMZ VALY 5477 4,
(8)RER MR AL I LM o X LLH PSS W) 2 FF
PEFI A BRI S5 R, 1 RIS A X g
JT IS o A NHE H 2 2 8 A R S 3= A )
B M (BRI
CoMLITRISEA 174 i & e H, 3
ik V2R ) b PR A S R 48 (Ocean Biogeographic
Information System, OBIS) & J§ KM 5¢ 3% 1) 24k 4
R, JiAM6A A RFFTIN H (7 WL SR o
CoMLiRIZ3:12001-20104F 52, A f5-HvE A

W) 2 FEPEIE IS O AP 52 21 ] s A 2 1 25 i 40 A
XHF. At ERI10FS ), R I6,0002 N AT g
FI A, O 58 1,200 2 DR A E - 2002—
20065 [0 I REAERGIC 2 1,650 Rl . F e MK
B FP B =, 53 A 452 RI379Fl; HIF TG Il A
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Q)X A IR PR A ) AR A AR 2 B

p
b
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H752 Crustacea 452
P AEzhH Mollusca

8. Pisces

Jii JE50 49 Platyhelminthes

4N 115 1% Beteria and Archaea
B304 Annelida

FIHZh4 Cnidaria

% ALENY) Porifera

H A FEAFHE Other invertebrates
BEE Algae

J5i4: 449 Protists

YE#E2K Tunicata

iR Zh¥) Echinodermata

2k 1745 Nematoda

& 1§ 5)4) Bryozoa

AT Nemertea

B Fungi

Ui 51504 Mammals

0 100 200 300 400 500
W FPEL No. of species

Bl 2002-20061C X K £ M #h
Fig.1 New recorded marine species during 2002-2006
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