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Abstract

Shark fins are among the most highly prized seafood products in the world with massive consumption in Asia over the
past several decades. The demand for shark fins is a major driver of the enormous population declines of elasmobranchs
that are generally vulnerable to overexploitation. This study aims to better understand the species composition of shark fin
products in Thailand and their conservation statuses by using DNA-based species identification. Various types and sizes
of shark fins were collected from 4 locations in Thailand. DNA barcoding method based on a fragment of the cytochrome
¢ oxidase subunit I (COI) gene was applied to species identification. Fins from at least 15 shark species were found from
Thailand’s markets. The spottail shark (Carcharhinus sorrah) and the night shark (Carcharhinus signatus) were the two
dominant species presented in this study. 34% of identifiable samples are the species that have not been record in this
region. 62% of species detected from the fin samples are categorized under the threatened categories of IUCN Red List.
Species composition reported in shark fin products potentially helps indicate the appropriate conservation action and
increases awareness from monitoring the trade in elasmobranch products.
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Introduction continuously experienced substantial declines from the peak

of the trade in 2003, where the global exports and imports

Shark fins are one of the most valuable fish products and
their demand is a major driver for shark fisheries in the
world’s oceans (Clarke et al. 2006b; Wong et al. 2009;
Fields et al. 2015; Feitosa et al. 2018), where it was esti-
mated that between 26 and 73 million sharks were killed
for the global fin trade annually worldwide (Clarke et al.
2006b). Based on the Food and Agriculture Organization
(FAO) report, the number of fins in the global trades had
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decreased by 12.6% and 7.7% respectively by 2011 (Dent
and Clarke 2015), suggesting the unsustainability of the
trades for this shark product and concur to the declines of
sharks populations in many parts of the world.

Sharks and other chondrichthyans are now considered to
be facing higher extinction risks than most other vertebrate
groups with the current rate of overexploitation (Dulvy et
al. 2014; Pacoureau et al. 2021), as they are intrinsically
susceptible to fishing pressure due to their slow life history
characteristics, i.e., slow growth rates, late sexual maturity,
low fecundity, long inter-birth interval, long gestation peri-
ods (Hoenig and Gruber 1990; Cortés 2000). With large
declines of sharks observed throughout the world’s oceans
that has grown to be an international concern (Stevens et al.
2000), the fin trade could keep driving the fisheries of elas-
mobranch species further toward more unsustainable catch
levels and even extinction of some species in the near future
(Dulvy and Forrest 2010). Moreover, the species composi-
tion of sharks in the fin trade could also shift from larger
and more valuable species to smaller and more-resilient
ones as the slower-growing species are gradually fished out,
reflecting the changes in community structures as observed
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in some heavily fished regions where the shark fin markets
continue growing (Lam and Sadovy de Mitcheson 2011;
Arunrugstichai et al. 2018).

The shark population in Thailand has undergone a severe
decline. According to national fisheries statistics of shark
landings in Thailand from last 10 years, a 2,873 metric tons
of sharks landed from all fishing gear in commercial fisher-
ies was reported in 2012, and dramatically dropped to 628
metric tons in 2016 (Department of Fisheries 2014, 2018).
These revealing figures accounted for a 78% decline in the
catch for sharks. After The Royal Ordinance on Fisheries,
B.E. 2558 was launched to prevent IUU fishing in 2015,
shark landings continuously declined to lower catch levels,
with 545 metric tons reported for 2020 (Department of Fish-
eries 2021). The catch reports could be underestimated since
sharks were categorized as bycatch in commercial fisheries,
with limited monitoring capacity, while landings are also
becoming more difficult to record as traders often hide the
catch from the public eye with the growing awareness of
shark conservation among Thai citizens. Moreover, shark
catch data are not taken from the small-scale artisanal fish-
eries. In Thailand, shark commodities are utilized in several
ways. Shark meat can be freshly consumed or processed to
salted fish, sweetened fish, and fish balls in both local and
industrial scale processors. Shark liver oil is utilized in the
cosmetic industry. Putrid shark and other shark by-products
are utilized as raw material for animal feeds. Shark fin is
dried and used as raw material for shark fin soup (Depart-
ment of Fisheries 2020).

In the case of shark fin, Thailand was the world’s second-
largest quantity exporter listed from the Food and Agricul-
ture Organization (FAO) (Dent and Clarke 2015). Due to
production of shark fin products for the global trade, many
shark species in Thailand might have been overexploited
to the point of collapse long before monitoring began, as
shown in the massive decline of Sphyrna lewini along with
large carcharhinid landings within a decade 2005-2015
(Arunrugstichai et al. 2018). Moreover, it was reported that
the Thailand market is focused on small low-value shark
fins (Dent and Clarke 2015), which are obviously obtained
from small sized sharks or immature individuals. Immature
sharks might be overexploited to supply the market and their
population might suffer from overfishing. Classification of
species in each size class of fin product is almost globally
absent even though it can be useful information. Details of
species in each fin size could potentially reveal the species
which undergo overfishing. However, the species of elas-
mobranchs in the fin trades has never been investigated in
Thailand.

Species identification of sharks can be done from external
morphology of the first dorsal or pectoral using appropriate
identification guidelines (Abercrombie et al. 2013; Marshall
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and Barone 2016) however, it is hard for less distinctive
fin types such as pelvic fin and anal fin. Classification of
shark species from shark fin products is more challenging
in curly dried fins or it is rather impossible in processed fin
which diagnostic characters are chemically damaged during
the process to remove the skin. For this reason, DNA-based
approaches with advances in nucleotide sequencing, spe-
cies-specific primers selection, real-time polymerase chain
reaction and establishment of global sequence libraries have
been developed to identify shark species at lowest taxo-
nomic level (Clarke et al. 2006a; Wong et al. 2009; Fields
et al. 2015; Cardenosa et al. 2017, 2018; Abercrombie et
al. 2018; Domingues et al. 2021). Moreover, DNA-based
approaches are one of the main effective methods to identify
CITES-listed species and other threatened species in pro-
cessed fin products (Fields et al. 2015, 2018; Cardenosa et
al. 2018). The mitochondrial cytochrome c oxidase subunit
1 (COI) barcoding approach using BLAST taxonomy data-
bases are a global identification system for animals and pro-
vide an ability to identify larger numbers of shark recently
(Ward et al. 2005; Fields et al. 2015, 2018; Bhattacharya
et al. 2016; Cardenosa et al. 2017, 2020; Abercrombie et
al. 2018; Bingpeng et al. 2018). Implementation of two or
more markers produce more accuracy in taxonomic study
(Domingues et al. 2021) however, it requires greater cost
and effort for the molecular method.

The management of shark resources is necessary to have
information of shark species and their conservation status on
the fin trade to assess questions of sustainable use. Recently,
the Department of Fisheries of Thailand (DoF) as the main
policy maker for managing sharks stocks in Thailand have
completed Thailand National Plan of Action for the Con-
servation and Management of Sharks (NPOA-Sharks,
Thailand) to support International Plan of Action for the
Conservation and Management of Sharks (IPOA-Sharks)
(Department of Fisheries 2020) and the establishment of
DNA barcode reference libraries and taxonomy study are
also included as species identification of elasmobranch
product, as the basic information to make a proper conser-
vation and management plan for shark and other relatives.
Nonetheless, there are limited data to assess species of shark
fin trade in Thailand which is an obstacle to develop appro-
priate management strategy. The main aim of this study is
to identify species from shark fin products in Thailand with
respect to their conservation status as listed on the Interna-
tional Union for Conservation of Nature Red List (IUCN
Red List), CITES to understand species composition and
their conservation status in Thailand’s market. Sizes of shark
fin samples are also classified to investigate whether size-
species specification remains in samples. This study is the
first DNA-based species identification of shark fin products
in Thailand, which could provide important conservation
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messages to consumers, in addition to valuable information
to help policymakers establish a sustainable management
plan, launch appropriate law enforcement, and strengthen
trade monitoring efforts for this keystone species.

Method
Sample collection

We collected samples from available sources in the supply
chain of shark fin products in partnership with the Depart-
ment of Fisheries of Thailand (DoF) from 4 sampling loca-
tions; Bangkok and vicinity, Chonburi, Songkhla and Pattani.
Fins samples were randomly collected from retail markets,
restaurants, warehouses, seaports, and fishing ports. Fin
samples were classified into 4 types including (1) frozen fin:
unprocessed fins kept on freezers or cold storage; (2) dried
fin: unprocessed fin that contain both skin and cartilage; (3)
dried processed fin: fins that have been chemically treated to
remove their skin, turn to yellow or golden color and keep
in dried condition; and (4) wet processed fins: ready-to-
cook fin that their texture is pliable after chemically treated.
Details of numbers and sample type in each collecting place
cannot be disclosed due to owner agreements. Number of
samples is reported in terms of percentage in each location
and percentage of each fin type in total. Length of fins was
measured from the fin baseline to the tip of the fin in a per-
pendicular line (Marshall and Barone 2016). Size of fin was
categorized as small (S: <10 cm), medium (M: 10-15 cm),
large (L: 16-30 cm) and extra-large (XL: >30 c¢cm). Each fin
tissue sample was clipped and put in individual microcentri-
fuge tubes for DNA extraction.

DNA based species identification

A sliced part of the tissues approximately 1 cm® were over-
night incubated in 10% SDS (sodium dodecyl sulfate) lysis
buffer and Proteinase K. Tissues in the lysis buffer were
homogenized. Genomic DNA was extracted by phenol-
chloroform extraction (Sambrook et al. 1989). A cyto-
chrome ¢ oxidase I (COI) amplicon was amplified using 2
processes to obtain high yield product PCR (a clear band
of PCR product were checked through agarose gel electro-
phoresis) for DNA sequencing. Initially, a multiplex PCR
assay modified from Cardenosa et al. (2017) was performed
with minor change of primers volume and some chemical
reagents. Briefly, each 25 pl of PCR master mix consist of
0.5 pl of extracted DNA, 12.5 pl of GoTaq® Master Mixes
(Promega), 1.5 pl of VF2-tl primer (5’-TGTAAAAC-
GACGGCCAGTCAACCAACCACAAAGACATTG
GCAC-3’), 0.8 pul of FishR1 tl and FishR2 tl primer

(5’-CAGGAAACAGCTATGACACTTCAGGGTGAC-
CGAAGAATCAGAA-3’ and 5’-CAGGAAACAG CTAT-
GACACCTCAGGGTGTCCGAARAAYCARAA-3’),
0.8 ul of sharkl5S0R primer (5’-AAGATTACAAA
AGCGTGG GC-3°) and 0.2 pl of Shark474F primer
(5’-CHATTTCCCAATATCAAACACC-3’). The thermal
cycle consisted of a cycle of 2 min at 94 °C, followed by
35 cycles of 1 min at 94 °C, 1 min at 52 °C, and 1 min
at 72 °C, followed by a final extension step of 72 °C for
10 min. Multiplex PCRs were visualized using Midori green
Advanced DNA stain (Nippon Genetic Europe GmbH, Ger-
many) and checked on a 3% agarose gel to verify success-
ful amplification. PCR product was purified and sequenced
by Macrogen, Inc. (South Korea) using the M13 forward
primer and the M13 reverse primer as describe by Carde-
nosa et al. (2017). A multiplex PCR assay yield 650, 200
or 150 bp (Cardenosa et al. 2017) depending on quality of
DNA. If the first protocol did not yield a good quality of
PCR product, another protocol described by Fields et al.
(2015) were performed subsequently and yield an amplicon
of 130 bp (Fields et al. 2015). A pair of primers (FishF2_tl
5’-TGTAAAACGACGGCCAGTCGACTAATC ATAAA-
GATATCGGCAC-3’ and Shark COI-MINIR 5’-AAGAT-
TACAA AAGCGTGGGC-3") was tested against a wide
range of annealing temperatures (50°-60 °C) to find appro-
priate annealing temperatures for PCR assay. Each 25 ul of
PCR master mix consist of 0.5 pl of extracted DNA, 12.5 pl
of GoTaq® Master Mixes (Promega), 1 pl of FishF2 tl and
Shark COI-MINIR primer. The thermal cycle consisted of a
cycle of 2 min at 94 °C, followed by 35 cycles of 1 min at
94 °C, 1 min at 52 °C, and 1 min at 72 °C, followed by a final
extension step of 72 °C for 10 min. PCR products were visu-
alized as above and checked on a 2% agarose gel. PCR prod-
uct was purified and sequenced by Macrogen, Inc. (South
Korea). Nucleotide sequences were checked and trimmed
using MEGAG (Tamura et al. 2013) and BioEdit Software
(Hall 2011). All sequences were entered in Barcode of Life
Data System (BOLD: https://v3.boldsystems.org/index.php/
databases) using BOLD database and the Basic Local Align-
ment Search Tool (BLAST: https://blast.ncbi.nlm.nih.gov/
Blast.cgi) using Genbank database (Altschul et al. 1997) to
identify them to the lowest taxonomic level. Species-level
identification was made for sequences with 100% similar-
ity to both BLAST and BOLD database. Generic name was
assigned when sequence was identified to the same species
with a 100% match in a database and >99% in another data-
base. Sequences that possess lower 99% similarity to one
of two databases were eliminated from analysis. The con-
servation status of DNA sequences where it were possible
to identify species were obtained from IUCN Red List of
Threatened Species website (https://www.iucnredlist.org/)
and define to Thailand Red Data (Krajangdara et al. 2019;
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Department of Fisheries 2020). Species listed in Conven-
tion on International Trade in Endangered Species (CITES)
Appendix were checked.

Result

A total of 206 fin samples were collected from four loca-
tions. The majority samples were collected from Bangkok
and vicinity (52%) followed by Songkhla (39%), Chon-
buri (6%), and Pattani (3%). Majority of the fins collected
were small size (50.0%) followed by large size (32.0%)
(Table 1). We successfully amplified DNA from 166 to
206 fins. Four types of fins categorized as frozen fin, dry
fin, processed dry fin, and processed wet fin were collected
at the sampling sites and the percentage of success DNA-
amplification of each fin type was 100%, 86%, 64%, and
50%, respectively. 10% of amplified samples was cut off
after BOLD and BLAST searches. Another part of ampli-
fied samples (14%) was reported for generic names. Total
amplified sample which 100% match in BOLD and BLAST
searches was 75%. Species identification of shark fin prod-
uct through DNA-based techniques confirms the presence
of at least 15 shark species (Table 2). Two species, Loxodon
macrorhinus and Triaenodon obesus have 99% similarity
in one of databases, however; species name was reported
instead of only the generic name since there is a species
in these two genera. The contribution to the total identified
samples from each shark family are as follow, Carcharh-
inidae (85%), Triakidae (7%), Sphyrnidae (5%), and other
(3%) (Fig. 1). Spottail shark (Carcharhinus sorrah) and the
night shark (Carcharhinus signatus) are the two dominant
species presented in this study (Fig. 1). Most of species
can be found in Thai waters, while 34% of identifiable spe-
cies including Carcharhinus leiodon, C. signatus, Mustelus
canis, and Mustelus schmitti are not known to occur in this
region (Table 2). A large portion of the species detected
from the fin samples are categorized as Near Threatened and
Endangered in [IUCN Red List (Table 2). Most of the iden-
tifiable species, 62%, were assessed under the threatened
categories of IUCN Red List (Table 2). The conservation

Table 1 Proportion of fin size in each collecting locations

site Bang- Chonburi ~ Songkhla Pattani  Total
size kok and

Vicinity
S(<10cm) 413 44 1.5 29 50.0
M (10-15 4.4 0.0 6.3 0.0 10.7
cm)
L (16-30 3.4 0.5 28.2 0.0 32.0
cm)
XL (>30 29 1.5 29 0.0 7.3
cm)
Total 51.9 6.3 38.8 2.9 100.0
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status of the highest dominant species, C. sorrah is Near
Threatened under IUCN Red List but record as Vulnerable
in Thailand Red Data. The two species of the hammerheads
(Sphyrna lewini and Sphyrna mokarran) identified in this
study were listed as Critically Endangered in both ITUCN
red list and Thailand Red Data and are globally regulated by
CITES and listed in Appendix II. Most of the samples from
Bangkok and vicinity consist of Near Threatened (38%) and
Vulnerable species (38%) listed in IUCN Red List followed
by Critically Endangered (16%) (Fig. 2). Shark fin prod-
ucts from Chonburi are categorized as Endangered (67%)
and Near Threatened species (33%). Large proportions of
fins from Songkhla are from Endangered (52%) and Near
Threatened species (36%). All samples from Pattani are
from Near Threatened species. Two species of Carcharhi-
nus spp. (C. signatus and C. sorrah) are found in all sizes
of fin and the other two species (Table 2). Seven species
have been found only in small fin including Carcharhinus
limbatus, Carcharhinus obscurus, Carcharhinus plumbeus,
L. macrorhinus, Rhizoprionodon acutus, M. canis, and Chi-
loscyllium punctatum, Species which are mostly detected
in large fin size are C. amblyrhynchoides, C. signatus and
S. mokarran. Tree species, C. amboinensis, Carcharhinus
brevipinna and C. leiodon are mostly identified from extra-
large fin size. All sequences from processed wet fin sample
were unable to match to any species with high possibility.
Dry fin and processed dry fin are two main fin types that can
be identify to species level. Some species found in only a
fin type; M. schmitti was found from frozen fin, C. ambly-
rhynchoides, C. limbatus, C. signatus, L. macrorhinus, S.
mokarran, and C. punctatum were found from dry fin; C.
leiodon, C. plumbeus, R. acutus and M. canis were found
from processed dry fin. Four species which have not been
recorded in Thailand were found from all three fin types.

Discussion

This is the first study to identify the species contributing
to the shark fin trade in Thailand. The number of assessed
shark fins is quite low compared to the number of fins being
traded because market accesses were limited; however,
we identified 15 shark species of which two are CITES
regulated. A large portion of the samples were sharks that
cannot be found in Thai waters. The native distribution
of C. signatus and M. canis, M. schmitti are in the Atlan-
tic Ocean. The Smooth tooth blacktip shark, C. leiodon is
record from Western Indian Ocean (www.fishbase.org).
This finding is concordant with the trade records obtained
from The Customs Department in Thailand, where shark fin
products (HS-03039200 and HS-03057100) are imported
from many countries such as Argentina, Norway, United
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Fig. 1 Shark species identification based on mitochondrial COI sequences reports as species name and proportion of each family (Pie chart)

States, Indonesia, Singapore, China and Taiwan (The Cus-
toms Department 2021). The geographical origin of shark
fins in Thailand’s market is hard to trace due to the obscure
nature of the trade of this lucrative and occasionally illegal
product, where re-export is also common in many countries
before being imported into Thailand and commodity coding
revisions from The Customs Department (Dent and Clarke
2015). A large proportion of shark species recorded in Thai-
land for this study could not be determined that they were
captured in Thai waters since some species are widespread
(Dulvy et al. 2014). Moreover, the large percentage of shark
species that occur outside of Thai waters provides evidence
that the fins traded in Thai markets rely heavily on sources
from outside the country, which maybe imported to satisfy
the local demand or re-export as a trading hub. Preserved
method of fin didn’t reveal specific international transport
of identifiable species that didn’t recorded in Thailand
since those species can be found from all fin types. Lack
of traceability shark fin trade and the interlink of source
and sink for globally threatened species are still a barrier

@ Springer

to understand the trade route of shark fin in Thailand. The
traceability system should be established both domestically
and internationally.

Over half of species reported in this study are listed
under threatened categories listed in IUCN Red List and
Thailand Red data. There are 6 Critically Endangered spe-
cies, 16 Endangered species and 22 Vulnerable species of
sharks that can be found in Thai water listed in [UCN Red
List (Krajangdara 2021). Two Critically Endangered spe-
cies, 2 Endangered species and 6 Vulnerable species from
the IUCN Red List are presented in this study. The record
of these 10 species reveals utilization of threatened species
of Thailand in fin trade. The highest proportion of C. sorrah
infer to the large volume of this species being exploited to
support Thailand’s small low-value shark fins market. This
species is one of the dominant shark species in Thai fisheries
(Krajangdara 2021) and is frequently captured in Southeast
Asia (Fahmi and Sumadhiharga 2007; Moore et al. 2012)
and Southwest coast of India (Akhilesh et al. 2011). The
C. sorrah is classified as Vulnerable in Thailand Red data,
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but their status is Near Threatened listed in [IUCN Red List
(Krajangdara et al. 2019). The recent status on IUCN Red
List of this species is based on the biological data of Aus-
tralian samples (Giles et al. 2014). Its status listed in [UCN
Red List should be revised due to the prevalence of the spe-
cies in the marketplace. Moreover, the stock of C. sorrah
should be assessed for each regions for fisheries manage-
ment since there is genetic variation in C. sorrah popula-
tions across Indo—West Pacific region (Giles et al. 2014) and
its landings were dominated by immature size in Southeast
Asia (Fahmi and Sumadhiharga 2007; Moore et al. 2012).
Two species listed in CITES appendix were found among
the samples and many Critically Endangered species from
TUCN Red List were detected, highlighting the utilization of
these species in the global shark fin trade, while there is cur-
rently no law to prohibit capturing them in Thailand. Moni-
toring of these species should be prioritized to understand
their conservation status and sources of fin trade.
Threatened species are recorded in all locations except
Pattani. Various proportion of all threatened categories

found in samples collected from Bangkok and vicinity
reflect that it is the center of Thailand’s shark fin market
which obtains product from many sources, while the mar-
kets outside of Bangkok probably obtain shark fin products
from the local sources or one of dealers in Bangkok and
vicinity. Moreover, it was noted that our surveys around out
of town markets were done during COVID-19 pandemic
when most of the shops were closed due to low number of
travelers. The types of sample sources are limited, which
might fail to detect some other species present in fins trade
in Thai market, however the record of threatened species
from each location presents useful information for further
investigation.

Many identifiable species that are classified as Critically
Endangered, Endangered, and Vulnerable were found in
small size class. The fins commonly marketed and exported
from Thailand are small low-value fins (Dent and Clarke
2015) which results in being the majority size class of fin
samples collected in this study. It was difficult to deter-
mine maturity of sharks from shark fins alone since there is
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limited information on the relationships between fin length
and size at maturity of different shark species. However, we
considered that all small size samples, except smaller sharks
Chiloscyllium spp. and Squalus sp., are immature because
it was estimated that the most commonly traded fins i.e.
dorsal, pectoral or caudal fin of many mature shark species
such as C. brevipinna, C. plumbeus, C. limbatus, C. sorrah,
C. amboinensis etc. are larger than 10 cm (Al-Qasmi 1994,
Oktaviyani et al. 2020). We could not accurately determine
which fin type our sample consisted of, however, the small
size of fin samples in this study are considerably smaller
than all fin types of mature sharks in general (Al-Qasmi
1994; Oktaviyani et al. 2020). Harvesting immature sharks
can affect the recruitment process of shark population, and
hinder the recovery potential of the stock from exploitation
(Fahmi and Sumadhiharga 2007). This finding should raise
awareness to shark management policymakers and consum-
ers. Study of relationships between fin length and mature
size of shark will indicate the minimum size of shark fins
that should be allowed in the trade for sustainable fishery in
the case that the fisheries were targeted for sharks. However,
given the critical status of shark species globally, the con-
sumed shark fins could be globally threatened and illegal.
Traceability of shark fin trade should be mandated.

The quality of DNA template directly affects the success
rate of amplification in PCR. In case of shark fin product in
this study, the range of DNA quality from excellent to bad
condition that yield from different types of fins can be found.
Frozen fins which are generally well-preserved in cold stor-
age and dried fins which are chemically untreated provide
higher success rate of amplification. Processed dried fins
and processed wet fins should be avoided from further sam-
ple collection for this kind of study since it was difficult to
amplify. Effective approach modified from Cardenosa et al.
(2017) and Fields et al. (2015) were applied to utilize when
various quality of DNA template was an obstacle.

This study emphasizes conservation concerns, particu-
larly for the large volume of elasmobranchs categorized as
Critically Endangered assessed by the [UCN Shark Special-
ist Group. In addition, the majority Vulnerable and Endan-
gered species identified from shark fin product indicated
that we need more law enforcement and trade monitoring
for those threatened species before their populations decline
even further. Species identification using external morpho-
logical examination can be a first step to identify CITES-
listed species or regulated species (Marshall and Barone
2016), however, missing key diagnostic characteristics of
processed fin or even in dried fins remains problematic (Fer-
rette et al. 2019; Villate-Moreno et al. 2021), therefore we
recommend DNA-based identification methods to detect
threatened species and CITES-listed species in shark fin
trade. A standard molecular diagnostic technique is another

@ Springer

step to enhance species identification accuracy (Van Houtan
et al. 2020; Villate-Moreno et al. 2021). This approach is
also more convenient for the trade monitoring staffs since
it does not require extensive training in taxonomy, which is
especially in shortage in Thailand and DNA based approach
can be performed by outsources. DoF should be empowered
and equipped with all necessary resources to be able to fulfil
CITES obligation. This should be prioritized in Thailand’s
NPOA-Sharks. A random molecular test of subsamples of
shark products in regular period will provide invaluable
information for future evaluations for the threatened and
CITES listed species, aid in better management for shark
resources in this region, and also help in enforcement on the
trades of illegal shark species within Thailand as one of the
hub of fins trade in the world.
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