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ABSTRACT

Aims: The Philippine Sea is a habitat that produces many important biological resources. The purpose of this paper is to
summarize baseline data on the distribution of marine Chordata biodiversity with threatened status, and provide
suggestions for conservation planning for marine biodiversity in the Philippine Sea.

Methods: In this paper, the Ocean Biogeographic Information System (OBIS) and the IUCN Red List of Threatened
Species (IUCN Redlist) were used to collect and assess current biodiversity data of Chordata in the Philippine Sea. A
list of Chordata species with threatened status in the Philippine Sea was compiled and sorted. A visualization of the
spatial distribution of biodiversity at different taxonomic and threatened levels in this area was also produced. The
relationships between the richness at varying taxonomic levels and environmental factors, such as net primary
productivity, surface sea temperature, and water depth in the Philippine Sea were also explored by correlation analysis.
Results: The results showed that the 2,876 species in the phylum of Chordata in this region belong to 11 classes, 56
orders, 320 families, 1,171 genera. The richness at varying taxonomic levels was high in the waters near the Philippine
Islands, Taiwan Island, Japanese Island, the Kyushu Palau ridge, and Mariana Islands, while the richness in the central
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basin of the Philippine Sea was low. The taxonomic richness and species abundance were positively correlated with
primary productivity, but negatively correlated with water depth significantly. Among them, 4 classes, 45 orders, 292
families, 1,105 genera and 2,768 species of fish were recorded in this area, accounting for 96% of the total Chordata
species based on the OBIS. Moreover, 54 species of Chordata were included in the IUCN Redlist in this area; these
included 3 critically endangered species, 5 endangered species, 22 vulnerable species and 24 near threatened species,
accounting for 0.10%, 0.17%, 0.76%, and 0.83% of the total Chordata species, respectively. Like the distribution of
biodiversity in this area, the threatened species were mainly localized near the edge and the central ridge of the
Philippine Sea, and less so in the central deep-water basin.

Conclusion: Based on the results, biodiversity protection measures for Chordata fauna in the Philippine Sea, especially
for threatened species, should place the priority on the marginal areas. Due to the insufficient data on deep-sea
biodiversity in the Philippine Sea, more surveying efforts should be invested in this area, particularly in the central ridge
and deep-water basin.

Key words: Ocean Biogeographic Information System (OBIS); Philippine Sea; Chordata; biodiversity; threatened
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Fig. 1 Distribution of water depth, sea surface temperature (SST) and net primary productivity (NPP) in the Philippine Sea
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Fig. 2 Biodiversity distribution at class, order, family, genus and species levels of marine Chordata in the Philippine Sea
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3.3 OBISHE T

FEX A 5T XA R R A 2 FE R I S vt
RI, OBISHASLAFAERAIRA e B BR 5%
TR AT A, S EUE L & S R A IR L
PEICAINT N AE . H AT, JEA 2= i) fa SR A 7L 2R
WRBONTEE, TS REIE BRI R, Tk
PAFA UG S BV Z e R AT e 8N BR
THEZRZIT4E, OBISHEI LA HE M EHE K2
NHFER TR, WAV Z A ST RE R
PEi/b, A F5583% (Zhang & Grassle, 2002). [t
OBISIE 75 N 3 5 ¥ A2 1) 22 A A1 B 000 9 2 A Al
AH 9GS2 IR0 I 7% ) (%) B 42 B AR OR hn B s B R
(Klein et al, 2019).

JE ST ] B I R B HE X T VR AL X IR AR 2 R
MRS RG AT AR RN+ 58 H A,
AT FH B ECH A (FishBase, https://www.
fishbase.se/search.php). 47 K F #HEncyclopedia of
Life, EOL, https://eol.org/). & ¥ (Discover Life,
https://www.discoverlife.orgl) . ¥ v 4 W1 ¥4
(SealL ifeBase, http://www.sealifebase.org/)2s . iX L%}
5 P G5 n] LA OBIS Y 22 #F M 35048 e ik A7 1 24 1Y
TR XA RSBV Z AT DA RS, DAL
K e A 15 FH e At 45 S S D e

Bt ALIBBE A2 PIFE) A RTRIRE AT
RTINS FF R R0 I &N, bk
= R
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Appendix 1 List of threatened species of Chordata in the Philippine Sea
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Migk 1 FERRESERIYIZEPIFER. *RPHRADBTEREE. AA: KEE-FEIRE Aec: KEFHRE; Awe: KEFHTER; Ane:
KEGERILED; Anw: KEEFEALED; Ase: KPERERD; Asw: KEERRRS 1A: EDEEE-RIMRE; le: ENEERED: w: ENELERED; MB: Hishig
MEE; PA: KFE-FINGE; Pec: KIFEDRES; Pwe: KFFPFRR; Pne: KFFRILED; Pnw: KILEFEILE; Pse: KFIERERE; Psw: KFiF

R AR,

Appendix 1 List of threatened species of Chordata in the Philippine Sea. CR, Critically Endangered; EN, Endangered; VU, Vulnerable; NT, Near threatened.
Stars indicate that the species are only distributed in the Western Pacific. AA, Atlantic-Antarctic; Aec, Atlantic-eastern central; Awc, Atlantic-western central;
Aneg, Atlantic-northeast; Anw, Atlantic-northwest; Ase, Atlantic-southeast; Asw, Atlantic-southwest; IA, Indian Ocean-Antarctic; le, Indian Ocean-eastern; Iw,
Indian Ocean-western; MB, Mediterranean and Black Sea; PA, Pacific-Antarctic; Pec, Pacific-eastern central; Pwc, Pacific-western central; Pne, Pacific-
northeast; Pnw, Pacific-northwest; Pse, Pacific-southeast; Psw, Pacific-southwest.

Yo IUCN L8455 FifEds RS AT BARGATIX

Species IUCN Redlist Population trend Geographic range Specific distribution area

B O Myxini

W IREH# Eptatretus burgeri* ULfE NT TR T Pnw

LLE 68 Myxine garmani* 5 fé VU T PERTE Pnw

REEL Elasmobranchii

i KR & Alopias pelagicus Yife EN TRE IR B R le; lw; Pec; Pwc; Pnw; Pse; Psw

Bt % Atelomycterus marmoratus e NT 50 VG RSP le; lw; Pwc; Psw

#liME % Carcharhinus amblyrhynchos I fE NT AHn AV PERTEN B v le; Iw; Pec; Pwc; Pnw; Psw

WL E % Carcharhinus limbatus iFfE NT RHn SRR AT Aec; Awc; Anw; Ase; Asw; le; Iw; MB; Pec; Pwc;
Pnw; Pse

Vb E% Carcharhinus sorrah JEfE NT AH [N E IIEN)iEs le; Iw; Pwc; Pnw

g N%& Carcharodon carcharias S fe VU T SRR Aec; Awc; Ane; Anw; Ase; Asw; le; Iw; MB; Pec;
Pwc; Pne; Pnw; Pse; Psw

KIEAT# Chiloscyllium griseum e NT K50 VGRS le; Pwc

28T % Chiloscyllium plagiosum W& NT Pl PO TR B i le; lw; Pnw; Pwc

4d% Dalatias licha 516 VU TR A FRME A A Aec; Ane; Anw; Ase; le; lw; MB; Pnw; Psw; Pwc

R Galeocerdo cuvier I & NT T A BRYE A Aec; Awc; Ane; Anw; Ase; Asw; le; Iw; MB; Pec;
Pwc; Pnw; Pse; Psw

433k % Heptranchias perlo I fE NT AH ABRME S A Aec; Awc; Ane; Anw; Ase; Asw; le; lw; MB; Pw;
Pnw; Pse; Psw

H A Bfg i Narke japonica™ 5 f& VU S [l oS Pnw

KB efth% Nebrius ferrugineus % & VU Tr& AR A le; Iw; Pec; Pwc; Pnw; Psw

K XWE % Sphyrna lewini f& CR TR BRI A Aec; Awc; Ane; Anw; Ase; Asw; le; Iw; Pec; Pwc;
Pnw; Pse; Psw

[ %4 3kf% Rhina ancylostoma Hefts CR N VGRS le; Iw; Pwc; Pnw; Psw

figi % Rhincodon typus Wifs EN TR BRI A Aec; Awc; Ase; Asw; le; lw; Pec; Pwc; Pnw; Pse; Psw

WEBE 4% AT Taeniura lymma W& NT PR PO AP RE RN B le; Iw; Pwe

K =1i% Triaenodon obesus I & NT ESll PO LA B le; Iw; Pec; Pwc; Pnw; Psw

W4 tEta Pateobatis fai 5 f& VU N VGRS le; Iw; Pwc; Pnw

o [E # B 6E - Platyrhina sinensis* S & VU AH [P NG RES Pnw

JfiI Urolophus aurantiacus* 1T fE NT A [ S Pnw

iEgEf g Actinopterygii

fiBfifi Anguilla japonica* Yiife EN N [ S Pwc; Pnw

X gd - Anguilla bicolor i fE NT A5 VU TR R R o le; Iw; Pwe

K& Sk %5 f1 Bolbometopon muricatum 5 & VU TR PUACTAERIEDREE  le; Iw; Pec; Pwe; Pnw

JI St Chaetodon trifascialis i fE NT Np& IKV-PEFNED BT le; Iw; Pec; Pwc; Pnw; Psw

/KA BEf Epinephelus polyphekadion S & VU TRE PERTE RN B Iw; le;  Pec; Pwc; Pnw; Psw

M %4# Evynnis cardinalis* WifE EN % PO T Pnw

T Hippocampus barbouri & VU TRE PO T RERTED B le; Pwc

F2 ¥ Hippocampus comes % fE VU BE U K ST R B le; Pwe

il T Hippocampus histrix S & VU TRE IR B R le; Pec; Pwc; Pnw

7 IR Hippocampus kelloggi % fE VU BE U K ST R B le; Iw; Pwc; Pnw; Psw

=P Hippocampus trimaculatus S & VU TRE PERTE AN B le; lw; Pwc; Pnw

LA Kajikia audax T fE NT Np& I B Ase; le; Iw; Pec; Pwc; Pne; Pnw; Pse; Psw

KAy F A Makaira nigricans S & VU TRE ABRME S A Aec; Awc; Ane; Anw; Ase; Asw; le; lw; MB; Pec;
Pwc; Pne; Pnw; Pse; Psw

4y T i Sardinella lemuru W fE NT TR [N E IIEN)iEs le; Pwc; Pnw

S Ef 0 Scarus hypselopterus e NT K50 VG RSP le; Pwc; Pnw

RSN Scomberomorus commerson IEfE NT TR BRI A Ase; le; Iw; MB; Pec; Pwc; Pnw; Psw

KAE 44 Thunnus alalunga i fE NT BN %S A ERYES AR Aec; Awc; Ane; Anw; Ase; Asw; le; Iw; MB; Pec;
Pwc; Pne; Pnw; Pse; Psw

&4 A0 Thunnus albacares IEfE NT TR BRI A Aec; Awc; Ane; Anw; Ase; Asw; le; Iw; Pec; Pwc;

Pnw; Pse; Psw




FAE, Bot, ki, RN, WA (2021) TSRS R T OBIS U, AL REE, 29, 1481-1489. https://www.biodiversity-

science.net/CN/10.17520/biods.2021085

Yo IUCN ZLfa 4% Fhfads bR LI BARGATIX

Species IUCN Redlist Population trend Geographic range Specific distribution area

KHR 4481 Thunnus obesus % 6 VU TR BRI A Aec; Awc; Ane; Anw; Ase; Asw; le; Iw; Pec; Pwc;
Pne; Pnw; Pse; Psw

KPS #ESAaE Thunnus orientalis 5 f& VU T IR B BEVE le; Pec; Pwc; Pne; Pnw; Pse

P73 Trachurus japonicus™ T fE NT TRE [lip e Pwc; Pnw

4T Reptilia

£} Chelonia mydas WifE EN TR ABRME A Aec; Awc; Ane; Anw; Ase; Asw; le; lw; MB; Pec;
Pwc; Pnw; Psw

5 [ 6. Dermochelys coriacea 5 & VU T AEIRTES A Aec; Ane; Anw; Ase; Asw; le; Iw; MB; Pec; Pwc; Pne;
Pnw; Pse; Psw

I Eretmochelys imbricata % f& CR TRE ABRME S A Aec; Awc; Ane; Anw; Ase; Asw; MB; le; Iw; Pec;
Pwc; Pnw; Pse; Psw

54 Aves

%15 K% Phoebastria albatrus* 5fE VU Tk AR T Pnw

THEHN Mammalia

%5 Physeter macrocephalus 5f& VU A SRS AT AA; Aec; Awc; Ane; Anw; Ase; Asw; 1A le; Iw; MB;
PA; Pec; Pwc; Pne; Pnw; Pse; Psw;

{5 Pseudorca crassidens iEfE NT RHn SRR AT Aec; Awc; Ane; Anw; Ase; Asw: le; Iw; MB; Pec;

Pwc; Pne; Pnw; Pse; Psw
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