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Progress of marine biodiversity studiesin China seas
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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 Snica ? Invertebrata (27 volumes on marine biota), 11 volumes of Fauna
Snica? \ertebrata are on fishes, and 8 volumes are Flora Algarum Marinarum Snicarum. Results of sud-
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 atotal 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 seasis high. Theresults
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) reveaed
that under the impacts of globa 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. Inthe 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 |” 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 revea the
past, present, and to predict the future trends of major gecies 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.
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1959-1960 1962
2 ( , ); 1963-1965 2
C )
20 50 ,
C ) 1980-1987
1
1950 ( ) ( Table1l Speciesdiversity in Chinaseas
) (Cavalier-Smith, 1994, 2008) No. of
, Taxonomic system and group Species Possible
increase of
Species
, , Domain Prokaryota 264 300+62
Kingdom Bacteria
2000 m Domain Eukaryota 22,365
Kingdom Chromista 1,807
’ Phaeophyta 260 38
) Diatomeae 1,485 125
, Kingdom Fungi 151
( 20 10) Kingdom Plantae 792
Chlorophyta 163 48
(CNC- Rhodophyta 569 38
DIVERSITAS) Angiospermae 58
( , 1996), u Kingdom Protozoa 2,897
2000" , , Dinomeastigota (Dinoflagellata) 302
Foraminifera 1495 0
“ (China Life Catalogue)” , Radiozoa 504 0
; 2004 “ Ciliophora 503 ~100
” (COM |_) , , ( ) Kingdom Animalia 16,718
Porifera 190 ~20
’ Cnidaria 1422 40-50
Platyhelminthes (Trematoda) 535 0
Mollusca 3,914 ~240
, Annelida (Polychaeta) 1,065 ~15
Crustacea 4,320 ~244
Bryozoa 568 ~10
21 Echinodermata 588 56
Urochordata (Tunicata) 139 3
19501960 , - Other invertebrates 449 Nematoda
( ) 54-60
€ Chordata 3,532
- - - Cephalochordata 4
Vertebrata: Pisces 3,213 "
, Aves 249 ~10
1957 “ ” Mammalia 4 3
, : 25
Other vertebrates
Total 22,629 ~1,500

1958-1960

Number of speciesin higher taxa
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3
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©) —
6 ;
(6) :
(15 );
D ( ) (
, 1994), ,
20,278 ( 1,400 ) (2008
, 22561 )

(2) ( ) ( :

2008), 3 42
, 22,629
) 46 ( ), 1994
( , 1994) 5118 (29.3%),
2.3
1,500 24,100 , ,
4,320 ; 2 , 3914 ;
3213 1,423 1,065,
1,449 1222 (1)
22,629
1,500 , 2 4
1,606
231
1,597 , ,
(D) : 290 X 90
(2 : 191 ;
239 X 73 X
155 X 330 ( 109
); 57 1,322
20 , 255
232
22,629
, ( 100
km )X 2)
( ) ,
10 km, 2,700 ,
100 km , 2.7 /100 km,
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Table2 Speciesrichnessin China seas
Region or habitat ( /100 km ) .
Speciesrichness « ”
(species./100 km coastline) (1) 2000"(DIVERSIT-
123 AS) ” 13 ”
Average of the whole Chinaseas 2008
Bohai Sea & Yellow Sea 60 '
East China Sea 149 ( , 2008) :
South China Sea 247 2
Hainan Iland 208 ( , 1999) 22,629
Xishaldands 2,700 species/ 10 km coast-
line ,
Nanshalslands 4,642 6,500 species/ 140
km coastline ! !
( 13 ” ) ,
: 150 km, 3) ,
6,500 , 4,333/100 km
) 1_ y
3— (2004, 2005)
233 (1997—-
2000) ,
(TUCN)2001
, ( , 2003; ,
2004; , 2005; , 2006)
(Fenneropenaeus ,
chinensis) (Sepiella japonicus) ,
( , 2004, ( 3 , (
2005, 2009) ) ,
234 ,
2004 , 18 , ,
4)
( , 2004-2010) ,
24 ,
, 140 ,
’ 1,606 660 ,  41.1%
« ) ( 50
0.5°C) ,
( ) ( ,
) 17
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Table3 Endangered species assessment in China seas
( )
Taxonomic group Species richness (Eval uated) Endangered (EN) Vulnerable (VU)
Cnidaria
Scleractinia 260(260) 26 234
Mollusca
Gastropoda 2,935(375) 17
Bivalvia 1,187 (19) 11 0
Crustacea
Decapoda 2,352(282) 58 28
Cheliceriformes
Tachypleidae (Xiphosura) 2(2) 1
Echinodermata
Holotyuroidea 150(57) 54 2
Echinoidea 102(8) 8
Agteroidea 150(5) 5

Including the economic species Fenneropenaeus chinensis and Panulirus stimpsoni

4
Table4 Faunaand ecotype of marine speciesin Yellow Sea

Fauna Invertebrate Fish Total
Cold water species
North-hemisphere temperate species 33 2 35
Amphi-boreal species 37 2 39
North Pacific temperate species 41 9 50
Amphi-Pecific temperate species 59 5 64
( ) Northwest Pacific temperate species (Russia—Japan-N. 100 29 129
China(Yellow Seq))

— Y ellow Sea—Japan warm-temperate species 158 74 232
Species endemic to Yellow Sea 102 8 110

Warm water species
) 92 10 102

China seas warm water species (Bohai Sea, Yellow Sea, East China Sea, and South China Sea)
— Sino-Japan warm water species 194 55 249
West Pacific warm water species 187 37 224
Indo-West-Pacific warm water species 164 85 249
Cosmopolitan species 52 0 52
Others 67 5 72
Total 1,285 321 1,606
Total cold water species 531 129 660
Percentage of cold water species (%) 41.3 40.2 411
(Clupea pallasi) 35 (Gadus , -
japonicus) , ( 4

(Ophiura sarsii vadicola)—
(Thyasira tokunagai) ,
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S ( )
, (2011) ,
, , 40
, , , 271
S : :
() :
, , (fringing reef)
; , , 20 60
( ) , , (Montipora)
(Acropora) (Liu, 1999),
: C ) :
: ( 6),
(6) (CoML) :
2004 , ) ,
, (b) CoML ,
(National and Regiona Implementation , 58 230 ( 5
Committee, NRIC) (Status ,
of Marine Biodiversity Sudiesin China Seas) (Liu, in
press) (c) OBIS 6 1966 ,
26 1990 1992 (1998)
2011 ,
33 21
7 20 60-80
(http://www.gov.cn/gzdt/2011-05/19/content_ 1866854 ,
.htm) ( 1, , 1976—
, 1978 ( , 1981),
2.7 ,
: (7
5
Table5 Scleractinian coral speciesin China seas
Nansha Islands Xisha Dongsha Huangyan Hainan Taiwan Hong Guangdong & Fujian
( , 2003) Idands Idands Idland Idland Idland Kong Guangxi
Genus 50 38 27 19 34 58 21 21
Species 200 127 70 46 110 230 50 45 >10
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Table6 Changein zona structure of Fringing Coral Reef in Luhuitou of Sanya
1966 (Zou et al., 1966) 1991 (Liu, 1999}
No living corals 120m
Goniastrea zone Cord deris il
Boulder or Ne- Favites chinensis EFavites chinensis 150 m
gro Heads Favia speciosa
'Fungia fungites
Goniastrea aspera iPorites lutea 180-200 m
5250 m
"""""""""""""""""""""""""""" Acroporapuichra  Fungiasp. T
Montipora zone Moat EFungia fungites 250-300 m
Favites chinensis Goniastrea aspera EPoci llopora ligulata
Favia speciosa Porites lutea
Fungia fungites I
Reef plat 1330 m
"""""""""""""""""""""""" Nollvmgcorals
Acropora zone Shingle Rampart '
Acropora Zone, Upper ---=------ommmmmmmssmmmmmooosmooooooooooo oo ---380m
Seaward slope Upper Zone :
Acropora affinis Hydnophora exesa EAcropora microclados
A. armata Montipora efflorescens A. surculosa
A. brueggemanni M. fruticosa
A. conferta M. gaimardi
A. microclados M. hispida
A. nasuta Pavona frondifera
A. prostrata Platygyra crosslandi
A. pulchra P. rustica
A. surculosa Pocillopora damicornisi
Cyphastrea serailia Porites lobata
Favia speciosa P. lutea
Favites chinensis P. nigrescens
Galaxea fascicularis Psammocora contigua
Goniastrea palauensis Symphyllia agaricia
G. pectinata .
450 m Lower Zone----------  seeeeeeeeeoaaoooo A L EE LR TR 450 m
Acropora affinis Merulina ampliata Acropora affinis
Lower Zone A. brueggemanni M. laxa A. brueggemanni
A. formosa Montipora efflorescens A. formosa
A. humilis M. foliosa A. microclados
A. nasuta M. hispida A. surculosa
A. pacifica M. solanderi
[Favites chinensis
Astreopora myriophthalma Pavona decussata ELobophyI lia hemprichii
Ctenactis echinata P. frondifera
EPorites lutea
Fungia fungites P. lata ' Porites |obata

Lobophyllia corymbosa

L. hemprichii

Turbinaria peltata
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7 _ _ ( , 2009)
Table7 Reef structure of the Jinyindao Atoll, Xishalslands 273
1. Northeast transect (960 m) o
Porites lutea Zone (310 m)
Heliopora coerulea Zone (350 m) ,
Acropora formosa Zone (100 m)
Dead Cord Fragments Zone (80 m) Zostera 6 7z japoonica
Coral Algal Zone (120 m) o . .
5 Southwest transect (450 m) Phyllospadix japonica Ph. iwaten-
Coral Sand Zone (150 m) sis ,
Heliopora coerulea Zone (200 m) ,
Acropora Zone (70 m) ( )
Coral Algal Zone (30 m)
: (2007) (9,
272 ,
(Dugong dungen)
1950 4.2 ,
’ 3 CoML
, 1990 148
, 21 10
, 2001 2.2 ( 8 Sloan
, 35 18 , 80 2,700
14 ( 9 , “ (Census of Marine
Life, CoML)" (20012010 )(Holm et al., 2001; Cen-
( 8, 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.,
8 ( , 2007)
Table8 Mangrove species and cover area along Chinese coastaline
Region Mangrove area (ha) Number of species
1950 1990 2001
1950s 1990s 2001 True mangrove Semi-mangrove Total
Hainan 9,992 4,836 24 11 35
Guangxi 10,000 5,654 9 5 14
Guangdong 21,289 3,813 10 8 18
Hong Kong 85 9 11
Macao 1 4
Fujian 720 360 2 9
Taiwan 120 9 17
Zhejiang 8 1 1
Total 42,000 14,877 22,024 26 11 37
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9 ( , 2007)
Table9 Seagrass species and cover area aong South China coast (Huang et al., 2007)
Seagrass bed names Area(ha) Main species
Guangdong
Liusha Bay 900 Halophila ovalis, Halolule uninervis
Zhanjiang Donghai Dao 9 Halophila beccarii
Yangjiang Hailing Dao 1 Halophila ovalis
Guangxi
Hepu 540 Halophila ovalis, Halolule uninervis,
Zostera japonica, Halophila beccarii
Zhenzhugang 150 Zostera japonica, Halophila beccarii
Hainan
Li’an Gang 320 Enhalus acoroides, Thalassia hemprichii,
Cymodocea rotundata, Halophila ovalis,
Halolule uninervis
Xincun Gang 200 Enhalus acoroides, Thalassia hemprichii,
Cymodocea rotundata, Halolule uninervis
Longwan 350 Enhalus acoroides, Thalassia hemprichii,
Halophila ovalis
Sanyawan 1 Enhalus acoroides, Thalassia hemprichii
Hong Kong
Shenzhenwan - Zostera japonica, Halophila ovalis
Dapengwan - Halophila ovalis, Ruppia maritime
2010; Costello et al., 2010; Snelgrove, 2010)
, 10 , 6,000
, 1,200 2002—-
( ) 2006 1,650
, 452 379 ;
136
’ 1
’ , 10
, DNA
(@ : ’
(1)
’ )
e ( ) (3) ;
; (4) ; (B ; (3)
©) 10 ; ;
) (4) (
. )
¢ m () :
CoML 17 , ,
(Ocean Biogeographic ;
Information System, OBIS) CoML
16 ( 1) ’

CoML 2001-2010 , '
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