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Abstract. Morni WZW, Hassan R, Abit LY, Latif K. 2022. A checklist of cephalopods from continental shelf of Sarawak, Malaysian
Borneo. Biodiversitas 23: 3203-3208. Cephalopods can be discovered in all the oceans of the world ranging from shallow to deep
oceans. It is a naturally inhabited seawater medium and indirectly limits the number of research regarding the species composition of the
cephalopods group. Previously, samples of cephalopods were collected from selected stations in Sarawak Exclusive Economic Zone
(EEZ) using an otter trawl net with a stretch mesh size of 38 mm at the cod end. All samples used in this study were the by-catch of
trawling activities during National Demersal Fish Resource Survey in Sarawak (16 August until 6 October 2015). Trawling operations
were conducted beyond 12 nautical miles from the coast, and the area was divided into three depth strata, 1) 20-50 m; II) 50-100 m; and
111) 100-200 m. In total, 16 species of cephalopods were found to inhabit Sarawak waters, representing five families and eight genera.
The present findings found that there was a higher number of species recorded in-depth strata | (14 species) in comparison to strata Il
(12 species) and 11l (11 species). Six species of the cephalopods captured in this study were the first recorded in Malaysian water,
namely Amphioctopus marginatus, Amphioctopus rex, Ommastrephes bartramii, Sepia brevimana, Sepia vietnamica and Sepia
prashadi. Thus, the information on cephalopod diversity and distribution at different depth strata will be useful for updating the current

database on Malaysian marine species diversity.
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INTRODUCTION

Cephalopods are the third-largest molluscan class after
gastropods and bivalves. There are more than 800 species
distributed throughout the world's oceans (Arkhipkin et al.
2015). Cuttlefish, squid and octopus are the major groups
of cephalopods. The diversity of this group is presumably
higher than the current records, which are surprisingly low,
despite Malaysia being part of the high biodiversity region
of South East Asia (Shabdin 2014). This group of mollusks
consists of a large number of taxa occurring exclusively in
shallow to deep water marine environments (Hildenbrand
et al. 2021). Cephalopods play a significant role as a source
of nutrition for humans, fish, crustaceans and even other
cephalopods. In terms of economic importance,
cephalopods are a significant contributor to the fisheries
industry in many countries across the globe with a
collective net value in the billions of dollars (Ospina-
Alvarez et al. 2022). The worldwide cephalopod trade
industry is a multi-billion dollar business that centers on
just 10 of the most commercially important cephalopod
species. Cephalopod-based fisheries have expanded in size
and economic importance over recent decades, although
only 4 out of the 28 known taxonomic families are of any
real commercial significance (Vieites et al. 2019).
Cephalopods are generally not the main target species of
commercial or recreational fishing gear (with the exception
of squid jigs and nets), however, the development of
specific harvesting techniques could in the future provide a

more consistent supply of high-quality cephalopod
including currently under-exploited species of potential
(Schickele et al. 2021). The shrinking of traditional marine
resources and natural stock of targeted species would
shortly prompt the need to diversify and seek new
resources to exploit resulting in a wider range of
cephalopod-based products tailored to meet market
demands (Ospina-Alvarez et al. 2021). Currently, there is
still a lack of regulation in large-scale fisheries operations
in regard to cephalopods and little is known on the true
status of cephalopod stocks in the wild (Pita et al. 2021).

The highest diversity in cephalopods occurs in the
Pacific Ocean (213 cephalopod species), followed in
descending order by the Indian ocean (146 cephalopod
species), Atlantic (95 cephalopod species), Southern Ocean
(15 cephalopod species) and finally the Arctic Ocean (12
cephalopod species) (Rosa et al. 2019). However, only 20
genera live exclusively in the tropics. Additionally, the
highest number of genera is observed in the Indo-West
Pacific tropical region (including the South China Sea). In
the year 2000, Norman and Lu (2000) reported that about
31 families and 120 species of cephalopods were found in
the South China Sea. However, in 2016, the number
reported increased to 32 families and 153 species (Norman
et al. 2016). This updated information is based on revisions
and observation of all cephalopod studies from countries
within the South China Sea: Philippines, Hong Kong,
Thailand, China and Vietnam.
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The Exclusive Economic Zone (EEZ) is a maritime
zone (200 nautical miles) where coastal states have a
sovereign right over their natural resources. Malaysia's
EEZ area consists of 548,800 km?, and Sarawak, the largest
state in Malaysia, comprises 160,000 km? of that total area
(Jamil and Hadil 2012; Mohd-Khatib 2015; Morni et al.
2017). However, limited information is available on the
diversity of cephalopods in Sarawak waters. In the early
1900, the taxonomic studies on the cephalopods in Malaya
(currently Peninsular Malaysia) were initially started by the
British at the Malacca straits. The species that were
described by the British were O. granulatus, O globosus
and O. macropus. With the progression of time, more
studies on various topics concerning cephalopods were
carried out by local researchers, i.e., squid and cuttlefish'
current status in Peninsular Malaysia (Abu-Talib and
Mahyam 1986), gear used in squid fishery (Mohd-Jani
2015), Sepioteuthis lessoniana stock estimation (Samsudin
1993), population biology of cephalopods (Samsudin
2001), diversity of cephalopod from selected division in
Sarawak (Rubaie et al. 2012). The diversity of species
within an area is a widely acknowledged indicator of an
ecosystem's health, function and resilience (Keller et al.
2016). The collective data from these scientific writings
showed a total of 21 species and five families of
cephalopod recorded from Malaysia. Even though
cephalopods contribute around 70,000 metric tonnes of
total Malaysia fisheries landings (Annual Fisheries Statistic
2019), however, a more concentrated effort is still
necessary to investigate the many unexplored diversity
facets of this group of animals, as the sum of published
data on cephalopod diversity in Malaysia is still lacking.

In 2015, the Fisheries Research Institute (FRI), Bintawa
Sarawak, Department of Fisheries (DOF) Malaysia
conducted part of the National Demersal Fish Resource
Survey in Sarawak, Sabah and Labuan. Therefore, an
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investigation of cephalopod species diversity was
conducted in Sarawak waters concurrently as a side product
of the main survey on finfish. This paper provides a
preliminary checklist and locality information of
cephalopod species distributed in the EEZ of Sarawak. The
findings of the present study will be useful in updating the
currently available database of information regarding
Malaysian marine species diversity.

MATERIALS AND METHODS

Study area: The collection of samples was carried out at
153 trawling stations throughout the Sarawak EEZ (Figure
1). The sampling stations were randomly selected by FRI,
DOF, Malaysia. The National Demersal Fish Resource
Survey (16 August until 6 October 2015) was carried out
using the research vessel M.V. SEAFDEC 2 owned by the
Southeast  Asian  Fisheries  Development  Centre
(SEAFDEC) based at the SEAFDEC Training Department,
Bangkok, Thailand. Research teams from Universiti
Malaysia Sarawak (UNIMAS) were invited to join the
survey efforts with a focus on the biodiversity of
invertebrate fauna within the selected sampling areas.

Trapped cephalopods in sampling nets were separated
from finfish (main survey), sorted and measured. In
addition, an otter trawl net (mesh size 38 mm at the cod
end) was applied in the study and surveyed areas extended
beyond 12 nautical miles from the coast of Sarawak. The
surveyed areas were divided into three different depth
strata, i.e., 1) 20-50 m; II) 50-100 m; and 1) 100-200 m
(Morni et al. 2017). Trawling or dragging is a commonly
used method for commercial marine fish harvesting and is
relatively indiscriminate in the types of species captured
through its use (Walker et al. 2017).
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Figure 1. A total of 153 sampling stations on the continental shelf of Sarawak, Malaysia
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Species identification: All samples were identified to
the lowest possible taxonomic level, based on identification
keys from Jereb and Roper (2010) and Jereb et al. (2016).
The validity of each species was checked against the World
Register of Marine Species (WoRMS) (WoRMS Editorial
Board 2021). The voucher specimens were kept at minus
20°C throughout the duration of the field survey. After the
completion of species identification, samples were placed
in 10% formaldehyde for a period of one month, and the
formaldehyde was totally replaced with 70% ethanol for
long-term preservation. Selected specimens were deposited
at the Aquatic Invertebrate Museum, Faculty of Resource
Science and Technology, UNIMAS.

RESULTS AND DISCUSSION

Five cephalopod families, namely Loliginidae,
Octopodidae, Ommastrapidae, Sepiidae and Sepiolidae
(Table 1) were detected in Sarawak waters. Family
Loliginidae was represented by four species, namely
Sepioteuthis  lessoniana,  Uroteuthis  chinensis, U.
duvaucelii and U. singhalensis. While Family Octopodidae
was represented by four species: Amphioctopus
marginatus, A. rex, Callistoctopus sp. and Cistopus sp.
Family Ommastrapidae and Sepiolidae were represented by
one species for each family, namely Ommastrephes
bartramii and Euprymna morsei, respectively. Lastly,
Family Sepiidae was represented by six species: Sepia
brevimana, S. lycidas, S. pharaonis, S. prashadi, S.
recurvirostra and S. vietnamica.

Previously, in the Family Loliginidae, U. chinensis, U.
duvaucelii and U. singhalensis were classified under the
genus Loligo, as L. chinensis, L. duvaucelii and L.
singhalensis. Natsukari (1984) subdivided the genus Loligo
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and established Photololigo. Due to the presence of two
photophores on the ventral side of their ink sacs, L.
chinensis, L. duvaucelii and L. singhalensis were
recombined as Photololigo chinensis, P. duvaucelii and P.
singhalensis by Natsukari (1984) to denote this feature.
However, two squid taxa share similar generic characters
as Uroteuthis. Therefore, Uroteuthis is used as the genus
name (Norman et al. 2016), as opposed to Photololigo,
which is considered a valid subgenus of Uroteuthis.

Two species in Family Loliginidae, U. chinensis and U.
duvaucelii, were found to inhabit all depth strata of the
present study. Uroteuthis chinensis was the most
commonly prevalent species found in the Family
Loliginidae, and it was distributed in 64 from 153 stations.
This was followed by U. duvaucelii (20 stations), S.
lessoniana (2 stations) and U. singhalensis (1 station). The
results found in the current survey were similar to an earlier
study by Samsudin (2001) in his 1998 survey of Sarawak
waters, where he discovered that both U. chinensis and U.
duvaucelii were well distributed at various depth strata.
The mitre squid U. chinensis can be found at a wide depth
range of 15 to 170 m (Islam et al. 2018), which was
supported by the findings of the present study. These
species are one of the high economic contributors and
importance throughout the Indo-Pacific region (Van
Anrooy et al. 2022). They are caught in large numbers
either as a targeted species or as by-catch products from the
commercial fishery industries (Carpenter and Niem 1998).
Interestingly, the bigfin squid S. lessoniana was previously
reported to inhabit subtidal areas to a depth of 45 m
(Alexander et al. 2015) and 100 m (Chiang et al. 2020)
while in contrast, during the present study, this species was
found at two stations in the Sarawak EEZ at a depth of 20
m and 140 m, respectively.

Table 1. Distribution of cephalopods according to species and depth strata in the continental shelf of Sarawak, Malaysian Borneo (2015)

Depth (Meters)

Order Species Strata | Strata Il Strata 111
20-50 50-100 100-200
Myopsida Uroteuthis (Photololigo) chinensis + + +
Uroteuthis (Photololigo) duvaucelii + + +
Uroteuthis (Photololigo) singhalensis + - -
Sepioteuthis lessoniana + + -
Octopoda Amphioctopus marginatus + + +
Amphioctopus rex + + +
Cistopus sp. - - +
Callistoctopus sp. - + +
Oegopsida Ommastrephes bartramii + + +
Sepiida Sepia brevimana + + +
Sepia lycidas + + -
Sepia pharaonis + + +
Sepia prashadi + - -
Sepia recurvirostra + + +
Sepia vietnamica + + +
Euprymna morsei + - -
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Table 2. Comparison of cephalopod species recorded from a previous survey in 1998 (Samsudin 2001) to the present study 2015. The
IUCN status was provided with year of the species were last assessed in the IUCN Red List of Threatened Species (DD-Data deficient,

LC- Least concern, NA- Not available)

Family Species IUCN Status Survey
(last assessed) 1998 2015

Loliginidae * Loligo chinensis [Uroteuthis (Photololigo) chinensis] DD (2015) + +
* Loligo duvaucelii [Uroteuthis (Photololigo) duvaucelii] DD (2015) + +

* Loligo singhalensis [Uroteuthis(Photololigo)singhalensis] DD (2015) + +

*Loligo tago [Loliolus uyii] DD (2015) + -

*Loligo sibogae [Uroteuthis sibogae] DD (2015) + -

Sepioteuthis lessoniana DD (2014) + +

Octopopidae Amphioctopus marginatus LC (2014) - +
Amphioctopus rex LC (2014) - +

Callistoctopus sp. NA - +

Cistopus sp. NA - +

Octopus cyanea LC (2014) + -

Ommastrepidae Ommastrephes bartramii LC (2010) - +
*Nototodarus philippinensis [Nototodarus hawaiiensis] LC (2010) + -

Todarodes pacificus LC (2010) + -

Sepiidae Sepia aculeata DD (2009) + -
Sepia brevimana DD (2009) - +

*Sepia inermis [Sepiella inermis] DD (2009) + -

Sepia latimanus DD (2009) + -

Sepia lycidas DD (2009) + +

Sepia pharaonis DD (2009) + +

Sepia prashadi LC (2009) - +

Sepia recurvirostra DD (2009) + +

Sepia vietnamica DD (2009) - +

_ Sepiolidae Euprymna morsei DD (2009) + +

Note: *Updated scientific names are in brackets “[ ] hames are based on listings of the World Register of Marine Species (WoRMS_

Editorial Board 2021)

The most commonly distributed species from Family
Octopodidae was A. marginatus which was found at 19 out
of the 153 stations sampled, this was followed by A. rex (4
stations), Cistopus sp. (3 stations) and Callistoctopus sp. (3
stations). Two of the species, namely, A. marginatus and A.
rex were the first record of these particular species found
within the boundaries of Malaysian maritime waters. The
veined octopus, A. marginatus, inhabits a wide depth range
from shallow subtidal zones to depths of 190 m and is
widely distributed in tropical continental waters from the
Indian Ocean to north-eastern Australia (Jereb et al. 2016).
This particular species is one of the species of octopods
that was reported to have bipedal locomotion movement
behavior (Sreeja and Bijukumar 2013; Amodio et al. 2021).
An interesting finding from this study was that the king
ocellate octopus, A. rex was found to inhabit all the
sampled depth strata of the study (from 25-136 m). This
finding was in contrast to an earlier study by Jereb et al.
(2016), who reported that A. rex was only found at a depth
of 80 m. This species can be identified by the iridescent
violet ring present in the dark ocellus on the web between
the bases of arms Il and 111 (Tang et al. 2020)

The neon flying squid, O. bartramii from Family
Ommastrapidae, was found at all depth strata with
distribution in 17 out of the 153 stations sampled. This
species is also the first record from Malaysian waters.
Ommastrephes bartramii has a wide distribution in
subtropical oceans and inhabits all water columns from O-
1500 m depths (Jereb and Roper 2010). Interestingly
during a 1998 study, two oceanic squids belonging to the

same family (Ommastrapidae) as O. bartramii were found
in Sarawak waters, namely, Nototodarus philippinensis and
Todarodes pacificus (Samsudin 2001), however, no
samples of both of these species were found during the
present study. The Mimika bobtail squid, E. morsei, from
the Family Sepiolidae, was found at two stations in strata
Il. This species is newly added in the cephalopod
distribution pattern by Norman et al. (2016), which was not
previously reported during their initial study by Norman
and Lu (2000). Euprymna morsei is a species that was
anticipated to be found in the South China Sea. Still, no
published record of its presence was currently available,
except for areas in Southern Japan (lkeda 2021), until the
present study.

Three species from Family Sepiidae, S. brevimana, S.
recurvirostra and S. vietnamica were found to inhabit all
depth strata of the study. Sepia recurvirostra was the most
common species found, with a wide distribution at 43 out
of 153 stations sampled. This was followed by S.
brevimana (36 stations), S. vietnamica (23 stations), S.
pharaonis (11 stations), S. lycidas (4 stations) and S.
prashadi (1 station) (Figure 5). Three species of cuttlefish
from the present study were also the first record of their
presence in Malaysian waters, namely, S. brevimana, S.
prashadi and S. vietnamica. Five of the cuttlefish species
recorded during this study, with the exclusion of S.
vietnamica, were reportedly present in Thailand waters
(Nateewathana 2008; Tuanapaya and Nabhitabhata 2017).
Basically, cuttlefish are bottom-dwellers and slower
swimmers than animals in the squid group (Reid et al.



MORNI — Cephalopods of Sarawak, Malaysian Borneo

2005). This is a possible reason to explain the high number
of species recorded from this group during the present
study. Besides, the gear used in this study (otter trawl net-
bottom trawl) may have influenced the prevalence of
species caught. According to Jereb and Roper (2005), S.
brevimana and S. vietnamica were found to inhabit depths
of 10-100 m and 24-104 m, respectively. In contrast, in the
present study, S. brevimana and S. viethamica were found
inhabiting depths of 35-189 m and 25-189 m depth,
respectively, suggesting that their depth range was
considerably higher than previously thought.

In total, 24 species of cephalopods were recorded in
Sarawak waters, based on the compilation of data from
both the earlier 1998 and the most recent 2015 survey. The
composition of cephalopods consisted of ten, nine and five
species of squids, cuttlefishes and octopods, respectively
(Table 2). Four species of cephalopods collected during
this study, A. marginatus, A. rex, O. bartramii and S.
prashadi, were both classified as a 'least concern' under the
International Union for Conservation of Nature (IUCN)
Redlist of threatened species (2021).

In conclusion, the present study recorded 16 species of
cephalopods representing five families and eight genera
inhabiting different areas within the Sarawak EEZ. From
the total number of recorded species, there were 14 species
found in strata | (20-50 m), 12 species in strata Il (50-100
m) and 11 species in strata 111 (100-200 m). A total of six
species of cephalopods mentioned in this study were the
first record of their presence in Malaysian waters, these six
species are: A. marginatus, A. rex, O. bartramii, S.
brevimana, S. viethamica and S. prashadi. However, due to
the scope of this study (whereby cephalopods were the by-
catch of the main finfish survey being carried out), the real
numbers of cephalopod species inhabiting the Sarawak
EEZ may, in actuality, be much higher than currently
thought. Future studies specifically focusing on
cephalopods with suitable capture gear would be required
to obtain a more complete picture of the true diversity of
cephalopods inhabiting the Sarawak EEZ. However, the
present study is a valuable contribution of new baseline
information, which will contribute towards a better
understanding of cephalopod diversity and distribution in
Malaysian waters.

ACKNOWLEDGEMENTS

We wish to express our gratitude to the Director-
General of the Department of Fisheries, Malaysia, and the
Director of Fisheries Research Institute (FRI) Bintawa,
Sarawak for their support and funding (Assessment of
Malaysian Marine Fisheries Resources, 2014-2016: Grant
No.: P06-00100) in carrying out the study. Special thanks
to research officers and technical staff of FRI Bintawa,
lecturers and research assistants from the Faculty of
Resource Science and Technology, UNIMAS. We would
also like to thank students from Universiti Putra Malaysia
Bintulu Sarawak Campus, Mr Noraswazi and Mr Mohd
Faez for assisting with some of the laboratory work.

3207

REFERENCES
Abu-Talib A, Mahyam MI. 1986. The Squid and Cuttlefish Resources in
Peninsular Malaysia. Department of Fisheries, Ministry of

Agriculture Malaysia, Malaysia.

Alexander 1A, Paul GKR, Graham JP, Warwick S, Mitsuo S. 2015. World
squid fisheries. Rev Fish Sci Aquac 23: 92-252. DOI:
10.1080/23308249.2015.1026226.

Amodio P, Josef N, Shashar N, Fiorito G. 2021. Bipedal locomotion in
Octopus wvulgaris: A complementary observation and some
preliminary considerations. Ecol Evol 11 (9): 3679-3684. DOI:
10.1002/ece3.7328.

Annual Fisheries Statistics. 2019. Annual Fisheries Statistic Volume 1.
Department of Fisheries Malaysia, Malaysia.

Arkhipkin Al, Rodhouse PG, Pierce GJ, Sauer W, Sakai M, Allcock L.
2015. World squid fisheries. Rev Fish Sci Aquac 23 (2): 92-252.
DOI: 10.1080/23308249.2015.1026226.

Carpenter KE, Niem VH. 1998. FAO Species Identification Guide for
Fishery purposes: The Living Marine Resources of the Western
Central Pacific. Volume 2. Cephalopods, crustaceans, holothurians
and sharks. FAO, Rome.

Chiang Cl, Chung MT, Shiao JC, Wang PL, Chan TY, Yamaguchi A,
Wang CH. 2020. Seasonal movement patterns of the bigfin reef squid
Sepioteuthis lessoniana predicted using Statolith 180 values. Front
Mar Sci 7: 249. DOI: 10.3389/fmars.2020.00249.

Hildenbrand A, Austermann G, Fuchs D, Bengtson P, Stinnesbeck W.
2021. A potential cephalopod from the early Cambrian of eastern
Newfoundland, Canada. Commun Biol 4 (1): 388. DOL:
10.1038/542003-021-01885-w.

lkeda Y. 2021. Color change in cephalopods. Pigments Pigment Cell
Pigment Patterns 425-449. DOI:10.1007/978-981-16-1490-3_14.

Islam R, Hajisamae S, Pradit S, Perngmak P, Paul M. 2018. Feeding
habits of two sympatric loliginid squids, Uroteuthis (Photololigo)
chinensis (Gray, 1849) and Uroteuthis (Photololigo) duvaucelii
(d’Orbigny, 1835), in the lower part of the South China Sea.
Molluscan Res 38 3): 155-162. DOl:
10.1080/13235818.2017.1409066.

Jamil M, Hadil R. 2012. Deepwater (150-500 m) demersal resources
exploration in the exclusive economic zone of Malaysia using beam
trawl. Malays Fish J 11: 42-79.

Jereb P, Roper CFE. 2005. Cephalopods of the World: An Annotated and
Illustrated Catalogue of Cephalopod Species Known to Date. Volume
1, Chambered Nautiluses and Sepioids (Nautilidae, Sepiidae,
Sepiolidae, Sepiadariidae, Idiosepiidae and Spirulidae). FAO, Rome.

Jereb P, Roper CFE. 2010. Cephalopods of the World: An Annotated and
Illustrated Catalogue of Cephalopod Species Known to Date. Volume
2, Myopsid and Oegopsid Squids. FAO, Rome.

Jereb P, Roper CFE, Norman MD, Fin JK. 2016. Cephalopods of the
World: An Annotated and lllustrated Catalogue of the Cephalopod
Species Known to Date, Volume 3, Octopods and Vampire Squids.
FAO, Rome.

Keller S, Bartolino V, Hidalgo M, Bitetto I, Casciaro L, Cuccu D. 2016.
Large-scale spatio-temporal patterns of mediterranean cephalopod
diversity. Plos One 11 2): €0146469. DOL:
10.1371/journal.pone.0146469.

Mohd-Jani J. 2015. Diverse fishing operations of Setiu small-scale
fishery. Penerbit UMT, Malaysia.

Mohd-Khatib MA. 2015. A mini review on the present status of the
marine fisheries in Sabah, Malaysia. J Aquac Mar Biol 2 (4): 156-
160. DOI: 10.15406/jamb.2015.02.00033.

Morni WZW, Ab Rahim SAK, Masron T, Rumpet R, Musel J, Hassan R.
2017. Continental shelf sediments of Sarawak, Malaysian Borneo. Sci
World J 2017: 4853048. DOI: 10.1155/2017/4853048.

Nateewathana A. 2008. The sepiidae (Cephalopoda) of Thailand. Phuket
Mar Biol Cent Spec Publ 69: 25-41.

Natsukari Y. 1984. Taxonomical and morphological studies on the
loliginid squids, 1V: Two new genera of the family Loliginidae.
Venus 43: 229-239.

Norman MD, Lu CC. 2000. Preliminary checklist of cephalopods of the
South China Sea. Raffles Bull Zool 8: 539-567.

Norman MD, Nabhitabata J, Lu CC. 2016. An updated checklist of the
cephalopods of the South China Sea. Raffles Bull Zool Suppl 34:
566-592.

Ospina-Alvarez A, Juan S, Pita P, Ainsworth G, Matos F, Pita C,
Villasante S. 2021. Main actors in the Cephalopod Global Trade



3208

Network: A graph theory analysis. Res
10.21203/rs.3.rs-721404/v1.

Ospina-Alvarez A, de Juan S, Pita P, Ainsworth GB, Matos FL, Pita C,
Villasante S. 2022. A network analysis of global cephalopod trade.
Sci Rep 12 (1): 1-14. DOI: 10.1038/s41598-021-03777-9.

Pita C, Roumbedakis K, Fonseca T, Matos FL, Pereira J, Villasante S.
2021. Fisheries for common octopus in Europe: Socioeconomic
importance and management. Fish Res 235: 105820. DOLl:
10.1016/j.fishres.2020.105820.

Reid A, Jereb P, Roper CFE. 2005. Cuttlefishes. In: Jereb P, Roper CFE
(eds). Cephalopods of the World. An Annotated and Illustrated
Catalogue of the Cephalopod Species Known to Date, Volume 1,
Chambered Nautiluses and Sepioids. FAO, Rome.

Rosa R, Pissarra V, Borges FO, Xavier J, Gleadall I1G, Golikov A. 2019.
Global patterns of species richness in coastal cephalopods. Front Mar
Sci 6: 469. DOI: 10.3389/fmars.2019.00469.

Rubaie ZM, Idris MH, Abu Hena MK, Wong SK. 2012. Diversity of
cephalopod from selected division of Sarawak, Malaysia. Intl J Adv
Sci Eng Inf Tech 2: 8-10. DOI:10.18517/ijaseit.2.4.203.

Samsudin B. 1993. The use of linear regression Leslie DeLury to estimate
the stock of Sepioteuthis lessoniana (Cephalopoda: Loliginidae) in the
West Coast of Peninsular Malaysia. Proceeding Fisheries Research
Conference. Kuala Terengganu, 4-6 October 1993.

Samsudin B. 2001. Distribution and Population Biology of Cephalopods
in the EEZ of Malaysia: Analysis from the Survey Data in 1997/1998.
Fisheries Resource Survey in the Exclusive Economic Zone of
Malaysia, Malaysia.

Schickele A, Francour P, Raybaud V. 2021. European cephalopods
distribution under climate-change scenarios. Sci Rep 11 (1): 3930.
DOI: 10.1038/s41598-021-83457-w.

Sq 1-30. DOl:

BIODIVERSITAS 23 (6): 3203-3208, June 2022

Shabdin ML. 2014. Sarawak coastal biodiversity: A current status.
Kuroshio Sci 8 (1): 71-84.

Sreeja V, Bijukumar A. 2013. Ethological studies of the Veined Octopus
Amphioctopus marginatus (Taki) (Cephalopoda: Octopodidae) in
captivity, Kerala, India. J Threatened Taxa 5: 4492-4497. DOI:
10.11609/J0TT.03256.4492-7.

Tang Y, Zheng X, Li Q. 2020. Redescription of Amphioctopus ovulum
(Sasaki, 1917) (Cephalopoda: Octopodidae) and comparative
morphological analyses among three species of violet-ringed
octopods. Invert Sys 34: 823-836. DOI: 10.1071/1S20002.

The IUCN Red List of Threatened Species. 2016. Available at:
http://www.iucnredlist.org. [Accessed 4 November 2016]

Tuanapaya S, Nabhitabhata J. 2017. Morphometry and morphological
phylogeny of Sepia pharaonis Ehrenberg, 1831 complex in Thai
waters. Mar Biodivers 47 (3): 763-775. DOI: 10.1007/s12526-017-
0682-7.

Van Anrooy R, Espinoza CF, Japp D, Valderrama D, Gopal KK. 2022.
World Review of Capture Fisheries and Aquaculture Insurance 2022.
FAO, Rome.

Vieites JM, Ruiz CS, Fernandez F, Alonso RC. 2019. Importance of
Cephalopod Health and Welfare for the Commercial Sector BT. In:
Gestal C, Pascual S, Guerra A, Fiorito G, Vieites JM (eds). Handbook
of Pathogens and Diseases in Cephalopods. Springer International
Publishing, Germany.

Walker ND, Maxwell DL, Le Quesne WJF, Jennings S. 2017. Estimating
efficiency of survey and commercial trawl gears from comparisons of
catch-ratios. ICES J Mar Sci 74 (5): 1448-1457. DOI:
10.1093/icesjms/fsw250.

WOoORMS Editorial Board. 2021. World Register of Marine Species.
http://www.marinespecies.org.



