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Abstract

An up-to-date checklist of marine zooplankton copepods from the waters of Peninsular Malaysia is presented. It contains
235 species of copepods consisting of 89 genera and 44 families. Each speciesis bibliographically referenced with synonymy,
detailed information on their functional groups, and distributional data. The checklistis up to date as of 28 May 2020 and is
based on taxonomic and ecological literature. Calanoida recorded the most diverse order, with 101 species, followed by
Harpacticoida, with 70 species, and Cyclopoida, with 61 species. Canuelloida, Monstrilloida and Siphonostomatoida were all
recorded with 1 species, respectively. As many as 192 species of copepods were recorded along the west coast (Malacca
Strait) and 123 species along the east coast (South China Sea). Endemicity at the species level is 1% for the whole Peninsular
Malaysian coast, with 2 genera restricted to the east coast (Kensakia parva Harris V.A. and Iwasaki, 1997 and Brachiella
malayensis Ohtsuka, Piasecki, Ismail and Kamarudin, 2020)and 1 genus to the west coast (Labidocera jaafari Othman, 1986).
Nine dominant species can be found along the coast of Peninsular Malaysia (Acartia erythraea Giesbrecht, 1889, Acartia
pacifica Steuer, 1915, Bestiolina similis (Sewell, 1914), Euterpina acutifrons (Dana, 1848), Microsetella norvegica (Boeck,
1865), Paracalanus aculeatus Giesbrecht, 1888, Oithona nana Giesbrecht, 1893, Oithona simplex Farran, 1913 and Temora

discaudata Giesbrecht, 1889).
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Introduction

Malaysia is situated in the Indo-Pacific region, which has
a high zooplankton diversity (Yoshida et al., 2012),
bounded on the west coastby the Malacca Straits and the
east coast faces the South China Sea. Together with
Indonesia and the Philippines, Malaysia is one ofthe three
mega-diversity countries in the ASEAN region, blessed
with several high biological productivity areas and
extensive fishing grounds (Yoshida et al., 2012). The
Southeast Asia region is home to more than 550 species
of pelagic copepod, accounting for one-fourth of pelagic
copepod species worldwide. Hence, this region is
regarded as the centre of worldwide marine biodiversity
(Nishidaetal., 2011).

Copepoda is the most dominant group in the
zooplankton community (Johan etal., 2013), and itis also
acknowledged as the most abundant metazoan on earth
(Alcaraz et al.,, 2003). Zooplankton also acts as an
ecological indicator (Metillo et al., 2019), responsive to
changes in water parameters such as salinity, pH and
temperature (Shuaib et al., 2019). Changes in
zooplankton may disruptand alter the food chain, having
a detrimental effect on notonly fisheries yield but also on
their stability and sustainability, considering that this

group (zooplankton) occupies the secondary trophiclevel
that connects primary producers to higher trophic levels
(Alcaraz etal., 2003; Shuaib et al., 2018).

Accordingto Yoshidaetal. (2012), Sewell (1933)
was the first researcher to study copepods in Malaysian
waters in the Straits of Malacca, collecting calanoid
copepod from Penang and Sungai Kurau Estuary in Perak.
Wickstead (1961) then completed an extensive plankton
collection in the Malacca Straits-Singapore Straits-South
China Sea areas. On the other hand, Othman (1988) was
the earliest to study copepods along the east coast of
Peninsular Malaysia, concentrating primarily on the
Exclusive Economic Zone (EEZ) in the South China Sea
and identified 74 species of copepods. Hence, the
objective of this paper was to compile and update the
checklist of this noteworthy zooplankton group found in
the waters of Peninsular Malaysia.

Materials and Methods

The checklist is based on taxonomic and ecological
literature reviewed until 28 May 2020 for species
recorded in the coastal waters of Peninsular Malaysia
(Figure 1). The data were obtained via an intensive
literature review (130 published papers were extracted
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roughly) concentrating on recorded copepod, published
from Peninsular Malaysia at the species level. Some
biodiversity knowledge can be accessed through
databases such as World Register of Marine Species -
WoRMS (http://www.marinespecies.org), Biodiversity of
Marine Planktonic Copepod (https://copepodes.obs-
banyuls.fr/en/index.php), and the University of
Tasmania, Australia Zooplankton
(https://www.imas.utas.edu.au/zooplankton/download

able-species-fact-sheets). The family and species in the
checklist were arranged following Rezai et al. (2004).
Within a family, the species and genera were
alphabetically ordered. References and distribution
records of the checked species were detailed, including
their spawning strategies, feeding method and
biogeographical distribution for those species with
expanded range of distribution, beyond Malaysian
waters.
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Figure 1. Amap of Peninsular Malaysia with localities considered in the present study.

Table 1 contains the detailed information: The
hierarchical taxonomic position of the family (in
alphabetical order), indicating the following data: a) list
of species synonyms (in superscript); b) distributional
characteristic of the taxa; c) spawning strategies which
are broadcaster (individuals continuously releasing eggs
or as clutches on a daily basis (Hopcroft and Roff, 1996)
and sac-spawner (individuals that carry their eggs in sac
until hatching (Kigrboe and Sabatini, 1994); d) trophic
group (i.e. Carnivorous, Herbivorous, Omnivorous,
Detritivorous, Omnivorous-Carnivorous, Herbivorous-
Omnivorous, Herbivorous-Detritivorous and

Omnivorous-Detritivorous (Benedetti et al., 2018,
Campos et al., 2017, Nakajima et al., 2014); e) feeding
method, including ambush, cruise, filter-feeders and
mixed (species which can switch their feeding strategies
based on food availability) (Kigrboe, 2011), scrapers
(Heinle, 2013) and predator (Uye, 1994; f) biogeographic
distribution of copepod fauna based of their region
suitability (i.e. Indian Ocean, Atlantic, Pacific and others)
(Carola, 1994). Nomenclature follows recent taxonomic
changes tracked using the WoRMS (World Register of
Marine Species, hosted by the Belgian Institute of Marine
Science (VLIZ), accessed in November 2020).
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Table 1. An updated checklist (November 2020) of the order of Copepoda Milne Edwards, 1840 recorded from Peninsular

Malaysia.
SPAWNING TROPHIC FEEDING GENERAL
FAMILY/SPECIES STRATEGY GROUP METHOD BIOGEOGRAPHY
ACARTIIDAE
Acartia amboinensis Herbivorous-
(Carl, 1907)127:3136 Broadcaster OMNivVOrous NA SEA, SWP, ID
'Elé;rq“fg%l%? ;nga Broadcaster Omnivorous NA ID, NWP, SWP
Iéicgsrlglr(éj}?tnigz}%l Broadcaster Omnivorous Mixed Atl, ID, Pacific, A
Acartia ery’thraea .
Giesbrecht 18891.2345202223.2627,283536 Broadcaster Omnivorous NA Nat, ID, NWP, SWP
Acartia pacifica Pacific, ID, Tropical
Stouer. 1915120232627.26,31,34,35.36 Broadcaster Omnivorous NA and .
’ Sub-tropical

Acartia spinicauda .
Giesbrecht, 18891.23459.1119.27,34,3536 Broadcaster Omnivorous NA SWP, ID
AMEIRIDAE
Nitocra spinipes armata ) Detrivorous-
Lang, 19651213 Sac-spawner herbivorous NA NEA, ID, NWP
Ig(l)teocckralglgéc;gn Sac-spawner Herbivorous NA NA, ID
ARITELLIDAE
giiicfé%nllgzggwlh Broadcaster Carnivorous NA ID, NWP
CANDACIIDAE
gggg‘xl‘ié’ 6;‘1{ ;3_27 Broadcaster Carnivorous NA ID, SWP, NWP, SEA
Candacia catula Broadcast Carni Puilrcmg ID, SEA, NEA,
Giesbrecht, 1889123 roadcaster arivorous and NWP, SWP

sucking
fg:g:cllg:gggg Broadcaster Carnivorous NA Atl, ID, Pacific
gg:gcxligggfggm Broadcaster Carnivorous NA ID, NP
(ngggcigzcg];?p 1ed Broadcaster Carnivorous Ambush ID, Pacific, NA

, Piercing

Candacia pachydactyla . Atl, ID, NWP,
(Dana, 1849)27 Broadcaster Carnivorous  and . Sub-Antarctic

sucking
Canthocalanuspauper . Filter- o
(Giesbrecht, 1888)1.34592021,23.262728 NA Herbivorous feeders ID, Pacific, SWA
Neocalanusgracilis . Filter- .
(Dana, 1852)3! Broadcaster Herbivorous feeders ID, Pacific, NA
Nannocalanus minor Herbivorous- Filter- e
(Claus, 1863)2326.27 Broadcaster omnivorous feeders Af, ID, NA, Pacific
Undinula vulgaris Herbivorous- Filter- .
(Dana, 1849)1.23,26,27 Broadcaster omnivorous feeders ID, SEA, NA, Pacific
CANUELLIDAE
Brianolastebleri Mediterranean Sea,
(Monad, 1926)1013 Sac-spawner NA NA D
CENTROPAGIDAE
Corbrepei el Iemason Broadcaster Omnivorous NA ID, NWP

I.C. and ScottA., 190312345927
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ggg;;?q%%e%{gﬁgﬁzam27,29 Broadcaster Omnivorous  Mixed A, Atl, ID, Pacific
gfgstgig g}%ﬁ%’ggiizio,zazav Broadcaster Omnivorous NA ID, SWP, NWP
gﬁgggﬁ g%f;;;quéy . Broadcaster Omnivorous NA NWP

gi’;tr;opps (Z)gnei éezzgg?éit A, 19035202627 Broadcaster Omnivorous NA ID, NWP
CLAUSOCALANIDAE

Cansocasareucons socsproner - pevorows B sgp e
gé?:;?‘cféaznglé‘:f arrani Sac-spawner Herbivorous NA ID, NEA, NP, SEP
gig;‘;:cldggg)s Zj:gcatus Sac-spawner Herbivorous ?;?;S Atl, Pacific, ID
lgf‘((l)ﬁggcg%rlnelrsnjior?;ér, 196827 Sac-spawner Herbivorous Feigjeg-s NWP, NP, SEP, ID
gé 3\’,‘;‘1”6;‘(1)‘;"9’2 minor Sac-spawner Herbivorous ~ NA SWP, NWP, ID
g;i?;ﬁlciga; 611;!7 ergens Sac-spawner Herbivorous NA NA, Pacific, ID
CLETODIDAE

g;’rhsy gr giol’gg ég’z"gif“ e NA NA NA ID, WCP, Atl
CORYCAEIDAE

l?/[ocr%]/lclfr?if}zﬁl[lgis6l'27 Sac-spawner Carnivorous NA ID, NP, SWA
g‘;’g’:i%lfgzgz;];f Sac-spawner Carnivorous NA NA, ID, Pacific
gzz;g’ef; f f flzﬁ/‘;ign Sac-spawner Carnivorous Predator ID, NWP

g(;gicg ’e;lggillaz?;lﬁ Sac-spawner Carnivorous Predator SEA, ID, NWP, NEA
g(;gicﬁ ’e;lggzggy Sac-spawner Carnivorous  NA NA, ID, NP, SEP
g(;rg;"aleéfgczr;gziusculus Sac-spawner Carnivorous  Predator NA, ID, NWP, SEP
gznwaﬁfl&g%g{g,zo,z7 Sac-spawner Carnivorous  Predator SEA, ID, NWP
ggggg’e{l ; flLlZZ;ius Sac-spawner Carnivorous  NA SEP
gfegg,afgg:gﬂim Sac-spawner Carnivorous NA NEA, ID, NWP, SEP
gc;rg;c;%lfégtus Sac-spawner Carnivorous NA SEA, NA, ID, Pacific
g(;g;c:alglfglle;tus Sac-spawner Carnivorous NA NA, ID, NP, SEP
gig;;?i;;gﬂ?a tus Sac-spawner Carnivorous Ambush NA, ID, NP, SEP

85) g}figﬁg@g ;’ftylis Sac-spawner Carnivorous  NA NA, ID, Pacific
g?gg?::}ft{l;%%of Zlgi Sac-spawner Carnivorous  Predator NA, ID, NP
g:gcge;;gggggs Sac-spawner Carnivorous  NA SEA, NA, ID, NWP
Corycaeus pumilus Sac-spawner Carnivorous  NA SEA, NEA, ID, NWP

Dahl M., 1912t
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g‘;gf‘i%’f;ﬂi%’iﬁm Sac-spawner Carnivorous NA SWA, NA, ID, Pacific
g?gg?ee:}ftr qg‘észt;s Sac-spawner Carnivorous  NA NA, ID, SEP, NWP
g(;%cl\(/lleuls 93 f 5 ggs Sac-spawner Carnivorous Predator NEA, ID, NWP

g\l/lt gﬁﬁiﬁﬁlcﬁj ;lé?{ﬁ s Sac-spawner Carnivorous NA ID, NP
?lé;?r;?fi%qg f usandrewsi Sac-spawner Carnivorous Predator ID, NWP, SWP
832"}1520610 é}(;it;iusaszatlcus Sac-spawner Carnivorous Predator ID, NWP, SWP, NWA
l(){‘;:i:llzgc;)g;c%iusdahh Sac-spawner Carnivorous Predator ID, NWP, SWP
Ditrichocorycaeuserythraeus i . ID, NWP, SWP,
(Cleve, 1904)5 Sac-spawner Carnivorous  NA SEP, SWA

fg; o ‘;”%‘2%‘;;’0“”"“ Sac-spawner Carnivorous  NA NWA, SEA, ID, NWP
I(? girggtr)z ;[gﬁll{lélélf) r02127 Sac-spawner Carnivorous NA NP, SEP, ID

fgl’;fsn ullg 6r3(3)s 2t7ratus Sac-spawner Carnivorous NA NA, ID, NP, SEP

(Olgva/ E{Ig C(;rggz)eg : catus Sac-spawner Carnivorous NA NWA, ID, NWP, SWP
8;?; ﬁ{l&co%clc;e)lésp umilus Sac-spawner Carnivorous NA NEA, ID, NWP, SWP
CYCLOPIDAE

Apocyclops ramkhamhaengi

Chullasorn, Kangtia, Broadcaster Omnivorous NA WCP

Pinkaew and Ferrari, 200833

DACTYLOPUSIIDAE

Dactylopusia crassicornis The Southern Ocean,
Brady,19101 Sac-spawner NA NA WCP

l()LflaCr?g] I(l)gléségllgff ssipes Sac-spawner Herbivorous NA ID

Diarthrodes tetrastachyus

Yeatman, 19761213 NA NA NA NA, NWP
Paradactylopodia oculata .
(Gurney, }1/957) 1416 NA NA NA Cosmopolite
DARCYTHOMPSONIIDAE

Darcythompsonia fairliensis

(Scott T., 1899)32 NA NA NA NA, NWP

é)rifiﬁ ’Z; O mopima ta NA NA NA ID, WCP, NA
ECTINOSOMATIDAE

Ectinosoma melaniceps Detritivorou-

Boeck, 18651213 Sac-spawner herbivorous NA NEA,ID
Halectinosoma brunneum Detritivorou-

(Brady, 1905)10.13 Sac-spawner herbivorous V2 NA, NWP
Microsetella norvegica Detritivorou-

(Boeck, 1865)1:23:459112021.23.2731 Sac-spawner herbivorous Predator AA A, ID, NWP
Microsetella rosea Detrivorous- .
(Dana, 1847)112027 Sac-spawner OMNIVOrous Predator AA, NA, ID, Pacific
EUCALANIDAE

Eae s R Broadcaster Herbivorous NA ID, Pacific

(Dana, 1849)127

12
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g?g:é?:clﬁtcﬁlgggzsus Broadcaster Herbivorous NA NA, ID, NWP, SEP
Eucalanus elongatus . Filter-

(Dana, 1848)3 Broadcaster Herbivorous feeders ID, NWP, SEP
g?g:é?:clftp ilseggg Broadcaster Herbivorous NA SWA, NA, ID, NP
g?g:éf:cftsqggg{jz: P Broadcaster Herbivorous NA NA, ID, NP, SEP
g?g:é?:clﬁtsgggegfg; Broadcaster Herbivorous NA NWA, ID, NP, SEP
EUCHAETIDAE

g‘;;’;"fgig‘fg;’””“ Broadcaster Carnivorous  NA NEA, ID, NWP, SEP
gﬁg?oﬁ T;;Zzlfga Broadcaster Carnivorous NA ID, NWP, SEP, SWP
ggggcfti%g{e ndeni Broadcaster Carnivorous NA SWP, ID, NWP, SEP
gg’; ii“igigg‘;com mna NA NA NA Atl, 1D, NWP
HARPACTICIDAE

g’c ‘ﬁ‘:“fgg;fm NA NA NA ID, WCP

{,I:r:g, af;g%“f;ifmmosus NA Herbivorous NA NWP

Harpacticus uniremis .

Krgyerin Gaimard, 1842-1845?71213 NA Herbivorous ~ NA Ad
IDYANTHIDAE

Idyanthe pusilla

(Sars G.0., 1905)16 NA R R RIEL AP
LAOPHONTIDAE

f:flg ‘1’2“6"5};_?;’ te longifurcata NA Herbivorous NA SWP, NWP
lﬁﬁﬁfgg{’ggg‘;"gg”oum NA Herbivorous  NA NEA, NWP

e g NA Herbivorous  NA D, NWP

fglg ‘L’golpgh6°§’)ﬁif’3rev’ms tris NA Herbivorous  NA Atl, NWP

5&? ! e ’;‘;"3tg)2g§gg'a NA Herbivorous  NA Atl, NWP
Quinquelaophonte quinquespinosa

(Sewell, 1924)17 NA NA NA wep
LERNAEOPODIDAE

Brachiellamalayensis

Ohtsuka, Piasecki, Ismail and NA NA NA Endemic to Malaysia
Kamarudin, 202024

LONGIPEDIIDAE

é(‘:’:g ’Ke‘i’g(;"(;elﬁ’f;” NA NA NA Atl, ID, NWP, WCP
LOURINIIDAE

Lourinia armata

(Claus, 1866)1213 NA NA NA Atl, NWP
LUCICUTIIDAE

Lucicutiaflavicornis Herbivorous- Filter- .
(Claus, 1963)527.29 Broadcaster omnivorous feeders NA, ID, Pacific, AA
Lucicutiagaussae Herbivorous-

Grice, 19631527 Broadcaster OMNivorous NA NA, ID, NWP, SEP

13
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MACROCHIRONIDAE

Paramacrochiron amboinense The South China Sea,
Mulyadi, 200534 i e e JavaSea
METIDAE

Metis jousseaumei

(Richard, 1892)121 A A R D, ES
MIRACIIDAE

Amphiascoidessubdebilis

(Willey, 1935)7 NA NA NA NA, NWP
Amphiascopsis coralicola

(Se‘{’v oll. 1920)12‘13 NA NA NA NA, NWP
Amphiascopsis thalestroides

(Sars G.0.,1911)1213 NA NA NA ID, NA
?g:f;afggx’lgﬁs NA Herbivorous ~ NA NWP, NA
‘gg‘/fe}ﬁafgfoﬂfius NA Herbivorous NA ID, NA, NWP
?Sr::qf)? zltlgsclu;org)b 112’11530"" NA Herbivorous NA NA, WCP
Delavali‘a clavus

(Wells and Rao, 1987)2° NI Rl Rl -
l()slzglt(;CTul liSSrgzl} 7)1377“ Sac-spawner Carnivorous NA NA, ID
Macrosetella gracilis Herbivorous- Filter-

(Dana, 1864)1342021,232627,31 Sac-spawner omnivorous feeders A, ID, NP
Metamphiascopsis hirsutus

(Thompson.C. and ScottA,, 1903)51:  NA NA NA wce
Metamphiascopsis hirsutus bermudae

(Willey, 1930)13 NA NA NA wcee

Miracia efferata Sac-spawner Herbivorous- v, Atl, ID, NWP
Paramphiascella calcarifer

(Sewell, 1940) NA NA NA Atl, WCP
Paramphiascellarobinsonii

(Scott A 1902)1% NA NA NA ID, WCP
Ili’(})lilnlcghgiclzflinalevantma NA NA NA NA, NWP
Rob'ertgurneya diversa

(Lang, 1965)1213 NA NA NA NWA, NWP
Robertgurneyaoligochaeta

(Noodt, 1955)1213 NA NA NA NA, NWP
ﬁgﬁfgﬁ%“ ;’;egggm'fh' NA NA NA NEA, WCP
Robertsonia knoxi

(ThompsonI.C. and Scott A., 1903)14 NA NA NA wcee
f‘;ﬁg‘;’;%rglf"abe"' NA NA NA At, Pacific
Stenheliaclavus

Wells and Rao, 19871013 NA NA NA NA, NWP
gﬁgzl{a{?)%iélgscuslutlncola NA NA NA NA, NWP
Typhlamphiascus typhloides NA NA NA WCP

(Sars G.O.,1911)2°
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MONSTRILLIDAE

gézlt’tag_""{’go%’élf"ws NA NA NA NWP
OITHONIDAE

(Déj’é z’é‘;’e’g}féglig‘é e Sac-spawner Herbivorous  NA NEA, ID, NP
1?11'5};(1)1:161 fg;ggfugﬁ Sac-spawner Omnivorous NA NWP

g;i?g:, a1%t{§q,lzl,gi(sl,zo,z7 Sac-spawner Omnivorous NA SA,NEA, ID, NP
Qithona br ’eggi’f"f&%az&y Sac-spawner Omnivorous  NA SEA, NEA, ID, NWP
g;i?grrll’altéelcé;;éens Sac-spawner Omnivorous  Ambush NA, ID, NP, SEP
gll;g%zg;lf;%lzlis Sac-spawner Omnivorous NA ID, NWP
g;i?:gagfg; Sac-spawner Omnivorous NA SEA, ID, NP, SEP
g;z};g?gcﬁznfgg39'11,20’27‘31 Sac-spawner Omnivorous  Predator Atl, ID, Pacific
g;i?‘:r':,alcz)clu?f%g Sac-spawner Omnivorous NA

g;ti?g’nf SIZ}I; 1”31{26: g Sac-spawner g?gg;g;ﬁﬁz- Ambush AA, Atl, ID, Pacific
gizgﬁgcrg‘g if gg 61,34112026.27,31 Sac-spawner Omnivorous NA

?éghn(;r‘li éig‘)g;m Sac-spawner Omnivorous  Ambush Atl, ID, Pacific
g;’;ﬁ:’nlagégnzi?lis Sac-spawner Omnivorous  Ambush AA, Pacific, ID
g;i?ggalgr{lﬂ f)g 45.9,20,23.2627 Sac-spawner Omnivorous NA SEA,NEA, ID, NP
ONCAEIDAE

g:;g}fg’cll;;‘;im s Sac-spawner Omnivorous NA NEA, ID, NWP
g?é%i%gﬁg {%’;}120’21’23 Sac-spawner NA NA

A TR, Sac-spawner DmUVOTON  predator A, ID, NP
Oncaea mediterranea Detritivorou-

(Claus, 1863)20 Sac-spawner omnivorous Predator SWP, ID, NEP, NWP
gg&zzz_ggg‘r]ggﬁe; 00127 Sac-spawner Omnivorous NA ID

Heron and Bradiond-Grieve, 1995127 S2cspawner perbivorous A NEA, ID, NWP
g:rcsag"’osf ’;’312581 Sac-spawner Omnivorous  NA SWP, ID, WCP, NWP
ggﬁ?gg;’igggf 1127 Sac-spawner E;t;iiggggzg- Predator NP, ID, SEP, AA A
PARACALANIDAE

‘élcer ;’gfel g}’:gsl%’é’gf: T NA Herbivorous Fe‘étdegrs NA, ID, NP, SEP
i ot snn N breros s TP
‘éfgggfelggt"‘sllggg icornis NA Herbivorous  foicr  ID,NA,NP,SEP

15
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Acrocalanus monachus . Filter-

Giesbrecht, 18885127 NA Herbivorous feeders ID, NP, SEP, NEA
Bestiolina similis .

(Sewell, 1914)12345911.20232728 Broadcaster Herbivorous NA ID, NWP, SWA
Calocalanus pavo Herbivorous- Filter-

(Dana, 1852)%7 Broadcaster omnivorous feeders ID, NA, NP, SEP
Calocalanus pavoninus Broadcast Herbivorous- Filter- SWP, SEP, ID,
Farran, 193623 roadcaster omnivorous feeders WCP, NWP
Calocalanus styliformis . SWA, ID, NP,
Giesbrecht, 18882729 Broadcaster Omnivorous NA NWA, SEP
Paracalanus aculeatus . Filter- o
Giesbrecht, 18881.23451120.23,26.27.28 Broadcaster Omnivorous feeders Atl, ID, Pacific
Paracalanus crassirostris .

Dahl F., 1894192326 Broadcaster Omnivorous NA Atl, ID, NP
Paracalanus denudatus Herbivorous- Filter-

Sewell, 1929139202728 Broadcaster omnivorous feeders SEA, NEA, ID, NWP
Paracalanus elegans )

(Andronov, 1972)19232632 Broadcaster Omnivorous NA ID, WCP
Paracalanus indicus . Suspensio o
Wolfenden, 19053 Broadcaster Omnivorous 1 feeders Pacific, NEA,ID
Paracalanus parvus . Filter- .
(Claus, 1863)3911.2026272831 Broadcaster Herbivorous feeders ID, Atl, AA, Pacific
Parvocalanus crassirostris Detritivorou- Filter-

(Dahl F., 1894)23452027,28 e osiier omnivorous  feeders A, 10, N2
Parvocalanus elegans

Andronov, 1972234202531 Broadcaster NA NA ID, NWP
PARASTENHELLIDAE

Parastenhelia hornelli

ThompsonLC. and ScottA., 1903113 NA Rl Rl R SIULE, RIS
Parastenhelialittoralis

(Sars G.0.,1911)1213 NA NA NA NA, WCP
PELTIDIIDAE

Clytemnestra scutellata .

Dana, 184713451120232627 NA Herbivorous NA ID, SWA, NWP
PHAENNIDAE

Phaenna spinifera Herbivorous- .

Claus, 186311131 Broadcaster OMNivOrous Mixed Atl, ID, NWP, SEP
PONTELLIDAE

Calanopia australica :

Bayly and Greenwood, 19962 Broadcaster Carnivorous NA ID

Calanopia aurivilli .

Cleve, 190120 Broadcaster Carnivorous NA ID, SWA
Calanopia elliptica .

(Dana, 1849)5202.272 Broadcaster Omnivorous NA NA, ID, NP
Calanopia minor .

Scott A., 19021232729 Broadcaster Carnivorous NA ID, NWP
(S:gé(ztnz.l,) 11619?(;);2 f igz';,lm Broadcaster Carnivorous NA ID, NWP
éggrlg?ig’fgc)liﬁ?l'zo’zazzzg Broadcaster Carnivorous NA NEA, ID, NP, SEP
Lty g e el sl KOs ey, Broadcaster Carnivorous NA ID, SWP
195252027

Labidocera euchaeta .

Giesbrecht, 188934592627 Broadcaster Carnivorous NA ID, NP

edonp et (ot Broadcaster Carnivorous NA Malacca Straits

Othman, 19863452526
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. . . Java Seas,
ﬁ/[alﬁldaocﬁerlagjg ;/zaéensm Broadcaster Carnivorous NA The South China Sea,

yadi, Malacca Straits
Labidocera kroyeri .
(Brady, 1883) 15202627 Broadcaster Carnivorous NA NEA, ID, NWP
é?f;g:::}:g rlnéggggnzs,ze.zzz‘a Broadcaster Carnivorous NA NEA, ID, NP
é?f;gfgfgf I;g‘ggs Broadcaster Carnivorous NA NEA, ID, NWP
éiilrz;zeor: Ip Ce C:r?c(llgio tA. 1903134527 Broadcaster Carnivorous NA ID, South China Sea
ﬁ/la(f)lfidigezrgzgotundata Broadcaster Carnivorous NA ID, South China Sea
Pontelladanae
Giesbrecht, 18893 NA NA NA ID, NWP
Pontellafera
Dana, 1849131 NA NA NA ID, NP
Pontellainvestigatoris
Sewell, 19125 NA NA NA b
g‘r’;’g;’ Ifggg‘s‘r ifer NA NA NA NA, ID, NWP, SEP
Pontellinaplumata Carnivorous- o
(Dana, 1849)1.2 NA oMMV Orous Ambush NA, ID, Pacific
Pontellopsis herdmani .
ThompsonI.C. and Scott A., 190320 A R R 1), St Lhoa’ 22
?é’ neell Z’}’l‘i’sllggg]’gé NA NA NA ID, South China Sea
’Sjgg’ttteg 0’1’(53’(5);”20"”" X NA NA NA NA, ID, NWP, SEP
Pontellopsis regalis
(Dana, 1849)2 NA NA NA ID, NWP
Pontellopsis tenuicauda
(Giesbrecht, 1889)3 NIA R R el
PORCELLIDIIDAE
Dilatatiocauda medialis
Harris V.A., 200215 NA R R e
Kensakiaparva . .
Harris V./f. and Iwasaki, 19976 NA NA NA Endemic to Malaysia
Porcellidium aiiroa
(Harris V.A. and Iwasaki, 1997)15 A A i RIS
Porcellidium brevicaudatum
ThompsonI.C. and Scott A., 190315 NA NA NA wce
Porcellidium fimbriatum
Claus, 18631213 NA NA NA NA, NWP
Porcellidium poorei
Walker-Smith, 200113 NA NA NA wcp
Porcellidium ofunatense
Harris V.A. and Iwasaki, 199615 R R R B, D2
Porcellidium yoroium
(Harris V.A. and Iwasaki, 1997)15 NA NA NA NWP
PSEUDODIAPTOMIDAE
Pseudodiaptomus annandalei Detritivorou-
Sewell, 1919341819 L herbivorous i L
gls:\l;goldgl(c)li)ggzrg us qurivilli NA Omnivorous NA ID
Pseudodiaptomus bowmani NA Herbivorous  NA D

Walter, 19841345
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gzilétdzdllzp Otggrus clevei NA Herbivorous NA ID
gzs\fgf‘i’gé’;‘;mus gl NA Herbivorous  NA ID

’ijlzlrll da"n‘g i’;tolrgg’z’gc’sus NA Herbivorous  NA WCP
fé;;‘l‘zgf’fgggﬁﬁ thailandensis NA Herbivorous NA WCP
C\?iﬁg‘}jﬁgm{jégr;ﬁlgnhamaws NA Herbivorous NA WCP
SAPPHIRINIDAE

g‘;’r’l ’al ! ‘;é‘fg’zé NA Cornivorous ~ NA NEA, NWP, SWP
lfd"(fr’i’ ’i’é‘é’;@’sg’l o NA Cornivorous  NA ID, NWP, SEP
Copiliamirabilis S Corni NA SEA, NEA, ID,
Dana, 1849732627 ac-spawner ornivorous NP, SEP

ggipvl :algl;’fll;ﬂmp latyonyx Sac-spawner Cornivorous  NA ID, NWP

g‘;’; Zligzggm ta Sac-spawner Cornivorous NA SEA, NA, NP
Sapphirina agusta i . SEA,NA, ID,
Dana, 184977 Sac-spawner Carnivorous NA NWP, SEP

‘é‘;g sp lﬁfgéﬁ? %%Sgt;f g Sac-spawner Carnivorous NA SEA, ID

‘]S;CZ:I l; hllrézgzr;? etalling Sac-spawner Carnivorous NA AA,NA, ID, NP, SEP
SCOLECITRICHIDAE

Scolecithricella minor . AA, SWA, SWP,
(Brady, 1883)! NA Detrivorous NA SEP. A, ID
g‘é“:\iﬁ' tg’;g'i’wb artea NA NA NA SEA, ID, NP
SUBEUCALANIDAE

‘ng’:sfrigﬁuigggggﬁszou; Broadcaster Herbivorous NA NA, ID, NP, SEP
Subeucalanus subtenuis . Filter-

(Giesbrecht, 1888)2023 Broadcaster Herbivorous feeders NWA, ID, NP, SEP
TACHIDIIDAE

Euterpina acutifrons Detrivorous- o

(Dan :f 1848) 1,z,£ 45,9.11,20,21,23.26,27,31 Sac-spawner OMNivorous Grazers Atl, Pacific, ID
g‘llecft’)‘: . gﬁf’ig’é’i‘; NA NA NA WCP, ID, NEP, NEA
TEMORIDAE

Temora discaudata Herbivorous- Filter- e
Giesbrecht, 1889134511,20,21,23,26,27 S omnivorous feeders A1, i, 1L
Temora stylifera Herbivorous- Filter- .
(Dana, 1849)111,262731 Broadcaster omnivorous feeders A, Pacific, ID
Temora turbinata Herbivorous- o

(Dana, 1849)13:45202326272931 Broadcaster OMNivOrous NA Pacific, NA, ID
TISBIDAE

Tisbe bermudensis

Willey, 193013 NA NA NA Atl, NWP
TETRAGONICIPITIDAE

Phyllopodopsyllusborutskyi

Lang, 19651013 NA NA NA NWP
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THALESTRIDAE

it 2 e
fedl oo “ m i
L w o
il g 2 W e
T o w w o

Gyt M S S
TORTANIDAE

Z‘g;‘;ggﬁgggﬁfﬁgm% NA Carnivorous NA ID, NWP

Z"girég gx?escj;?t,r Ci igggﬁ,z,3,4,s.9.20.26.27.28 NA Carnivorous  NA ID, NWP

{g: ;g ;’“i? g E’; g)cg) "'253,26'27 NA Carnivorous  NA ID, NWP

Tortanus longipes NA NA NA NWP

Brodsky, 194823

General biogeography: NWP=NW Pacific; NEA= NE Atlantic; NA= North Atlantic; NP=North Pacific; SEA= SE Atlantic;
SWA=SW Atlantic; SEP=SE Pacific; SWP= SW Pacific; ID=Indian O cean; WCP= Western Central Pacific; WCA= Western
Central Atlantic; Pacific= whole Pacific; Atl= whole Atlantic; A=Artic; AA=Antarctic; NA=notavailable.

1=Chew et al. (2008)
2=Chewetal. (2011)
3=Chew (2012)
4=Chewetal. (2015)
5=Chew et al. (2016)
6=Harris et al. (2009)
7=Ishak et al. (2005)
8=Ishak et al. (2009)
9=Ismail etal. (2012)

10=Kassim etal. (2006)
11=Kassim etal. (2008)
12=Kassimetal. (2010)
13=Kassim etal. (2011)
14=Kassim etal. (2012)
15=Kassim etal. (2013)
16=Kassim etal. (2018)
17=Kassim etal. (2019)
18=Lehette et al. (2016)

19=Liuetal. (2015)
20=Metillo etal. (2019)
21=Nakajimaetal. (2009)
22=Nakajimaetal. (2013)
23=Nakajimaetal. (2015)
24=0htsukaetal. (2020)
25=0thman (1986)
26=Peralta et al. (2015)
27=Rezai et al. (2004)

28=Rezai et al. (2005)
29=Sham (2019)

30=Sham et al. (2020)
31=Shuaibetal. (2019)
32=Somerfield etal. (1998)
33=W.Rasdi etal. (2018)
34=Yoshidaetal. (2006)
35=Yoshidaetal. (2012)
36=Zuraireet al. (2018)

19



Borneo Journal of Marine Science and Aquaculture

Volume: 05 (01) | Nov 2021, 08 - 24

Result

Table 1 shows the list of copepods found along the coast
of Peninsular Malaysia. A total of 235 species were
recorded, belonging to 89 genera, 44 families and 6
orders. One hundred and ninety-four species were
recorded on the West Coast, an increase of about 38% (75
species) over previous studies by Rezai etal. (2004, 2005,
2009), with Chew et al. (2008, 2011, 2012, 2015, 2016)
focusing on copepods distribution in Malacca Strait’s
estuaries. In contrast, the East Coast contributed
approximately 43% (53 species) to the increment of
species discovered, and 131 species were recorded
(Metillo etal., 2019).

Calanoida is the most diverse, 43% (Figure 2)
with 101 species (30 genera), followed by Harpacticoida
(29%) with 70 species (45 genera). Moreover, Cyclopoida
(25%) has 61 species (8 genera). Canuelloida,
Siphonostomatoida and Monstrilloida are the least
diverse orders, each with 1 genus and 1 species,
respectively.

Overall, there are four dominant genera in the
list: Corycaeus with 19 species, Oithona (13 species),

Calanoida 43%
Harpacticoida 29%
Cyclopoida 25%
Canuelloida 2%
Monstrilloida 2% '
Siphonostomatoida 2% ‘

Labidocera (10 species), Oncaea (8 species) and
Pseudodiaptomus (8 species). Additionally, 6 distinct
species are dominant throughout the coast of Peninsular
Malaysia: Acartia erythraea (Giesbrecht, 1998), Bestiolina
similis (Sewell, 1914), Euterpinaacutifrons (Dana, 1848),
Microsetella norvegica (Boeck, 1865), Paracalanus
aculeatus (Giesbrecht, 1888) and Oithonasimplex (Farran,
1913).

Interestingly, 3 species on this checklist can be
categorised as endemic: 1 species was found on the West
Coast, while 2 species were discovered on the East Coast
All the 3 species belonged to different orders: Kensakia
parva (Harris V.A. and Iwasaki, 1997) belongs to the order
of Harpacticoida, and Brachiella malayensis (Ohtsuka,
Piasecki, Ismail and Kamarudin, 2020) is from the order
Siphonostomatoida whichwas mostrecently found on the
East Coast of Peninsular Malaysia (Ohtsuka et al., 2020).
Meanwhile, Labidocera jaafari Othman, 1986, was found
in the Straits of Malacca, becoming the first endemic
species reported in Peninsular Malaysia (Othman, 1986).
In addition, 34 taxa of commonly found copepods from
the coastof Peninsular Malaysia were photo-documented

(Figure 3).

Figure 2. The percentage of copepod orders presented in the checklist.
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Figure 3. Microphotograph of one of the most abundant copepods along the coast of Peninsular Malaysia. A-
Candacia sp., B-Oncaea sp., C-Phaenna sp., D-Calanopia sp., E-Oithona sp., F-Oithona sp., G-Oncaea sp., H-
Subeucalanus sp., 1-Corycaeus sp., ]-Oncaea sp., K-Isopod, L-Paracalanus sp., M-Macrosetella sp., N-Oithona sp, O-
Corycaeus sp, P-Centropages sp., Q-Temora sp., R-Oithona sp., S-Centropages sp., T-Metacalanus sp., U-Isopod. V-
Copepodites, W-Nauplius, X-Subeucalanus sp., Y-Candacia sp., Z-Copepodites, Aa-Microsetella sp., Ab-Panaeid
protozoa, Ac-Acartia sp.,Ad-Paracalanus sp., Ae-Microsetella sp., Af-Acartiasp., Ag-Corycaeus sp., Ah-Centropages
Sp.

21



Borneo Journal of Marine Science and Aquaculture

Volume: 05 (01) | Nov2021,08 - 24

Discussion

Rezai et al. (2004) identified a total of 117 species of
copepods from 37 genera and 25 families. Oithona simplex,
Euterpina acutifrons and Paracalanus parvus (Claus, 1863)
were the dominant species. Additionally, Yoshida et al.
(2006) reported 6 dominant genera of copepods in the
Straits of Malacca: Acartia, Acrocalanus, Corycaeus,
Euterpina, Paracalanus and Oithona. This discovery was
supported by the identification of 71 species of copepods
by Chew et al. (2008). There were 7 dominant species of
copepods, namely Corycaeus andrewsi (Farran, 1911), E
acutifrons, M. norvegica, Oithona attenuate (Farran, 1913),
Oithona brevicornis (Giesbrecht, 1891), Oncaea clevei
(Frichtl, 1923) and Parvocalanus crassirostris (Dahl F,
1894). Compared to Rezai etal. (2004), this current study
lacked 46 species but discovered 2 new families
(Phaenidae and Montrilloidae).

Furthermore, Acrocalanus, Bestiolina,
Paracalanus and Oithona were the dominant copepods
identified among 48 species (33 genera and 23 families) of
the East Coast zooplankton recorded (Nakajima et al,,
2015). Moreover, Metillo et al. (2019) stated that
Paracalanus elegans (Andronov, 1972) and O. simplex
were the dominant species among 69 copepod species
recorded. Kassim et al. (2006) conducted an ecological
study and documented a total of 12 species belonging to 8
families and 10 genera.

This reflects a dearth of research on the
distribution of copepods on the East Coast. South China
Sea is estimated to house one-third of the world’s marine
biodiversity, makingita critical ecosystem (Yoshidaetal,
2012). If not thoroughly explored, many species will stay
undiscovered and remain unknown.

Conclusion

While extensive databases for zooplankton are being
developed with more precise taxonomy and geographical
distributions, the knowledge of marine copepods
continues to have significant gaps due to the remoteness
of some coastal states and the technical difficulty of
studying copepods fauna in this region. Further field
studies should be conducted in the area with more
intensive samplings in a comprehensive bathymetric
range.

This checklist is crucial because it establishes a
foundation for baseline data for further studies. It
provides information on species distribution, including
the widespread species and possible invasive or endemic
species. When the distribution of species is notadequately
researched in a high diversity area, a lack of taxonomists
becomes an issue. The species occurrence is not well
documented.

In light of the effects of climate change on
biodiversity, we believe that this checklistwouldserve as
a reference for taxonomists, ecologists and other
researchers, as well as for future follow-up studies.
particularly for substantiating the distribution of
climatically-significant species.
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