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PREPARATION OF THIS DOCUMENT

This field guide was prepared under the direction of the EAF-Nansen Programme and in close coordination with the
FishFinder Programme (former Species Identification and Data Programme), Marine and Inland Fisheries Branch
(FIAF) of the Food and Agriculture Organization of the United Nations (FAO). Preparation was supported by FIAF
and the Nansen Programme (FAO GCP/INT/003/NOR EAF-Nansen Project “Strengthening the Knowledge Base for
and Implementing an Ecosystem Approach to Marine Fisheries in Developing Coutries” and FAO GCP/GLO/690/NOR
EAF-Nansen Programme “Supporting the Application of the Ecosystem Approach to Fisheries Management considering
Climate and Pollution Impacts”). This volume is the first FAO species identification field guide to the marine living
resources of Myanmar. The guide is based principally on data obtained from three trawl surveys (2013, 2015 and
2018) by the R/V Dr. Fridtjof Nansen covering the Exclusive Economic Zone (EEZ) of Myanmar. Additional data was
obtained through extensive field work conducted, especially by the second and fourth authors at landing sites along
Myanmar’s coastline. A fortunate coincidence was the concomitant underwater survey on coral reef fishes of the Myeik
Archipelago commissioned by Fauna & Flora International (FFI) and the Myanmar Forest and Fisheries Departments
to Barry Russell, who was asked to join forces and contribute to the guide, especially with regard to representative
species of coral reefs, not explorable by the Nansen surveys. As part of the scientific work carried out during the
surveys with the R/V Dr. Fridtjof Nansen, a number of specimens were collected to verify their taxonomic status when
identification appeared to be problematic with available identification keys. Specimens belonging to “problematic”
taxa were photographed, tissue sampled, fixed in formalin and sent to specialists around the world for more detailed
examination. The inclusion of many new species (including some yet to be described) and new geographical records
for Myanmar’s waters was possible thanks to the generous collaboration of many internationally recognized
taxonomists (see acknowledgement section) who provided their time and expertise to resolve these unidentified
genus-level taxa. Local names and fishing methods were included on the basis of information provided especially by
the fourth author, who has long experience with fisheries in Myanmar. The species accounts presented in this guide
were mostly sourced from previously published FAO publications such as the FAO Species identification Guide for the
Western Central Pacific (Carpenter and Niem eds, 1999-2001), FAO World Species Catalogues and important non-FAO
publications for the region (e.g. “Fishes of the Andaman Sea, west coast of southern Thailand” Kimura, Satapoomin and
Matsuura eds, 2009; “Reef Fishes of the East Indies” Allen and Erdmann, 2012). The “FAO identification guide to the
proposed marine fishery statistical units of Myanmar” (unpublished draft prepared by Kent Carpenter in 1998), the
illustrated book “Marine Fishes of Myanmar” authored by Mya Than Tun published in 2001, as well as the checklists of
marine species published in the “BOBLME National Report of Myanmar” (Myint Pe, 2002) and “Marine Conservation
in Myanmar” (Holmes et al., 2014), were all particularly useful for the purpose of the guide and served as baseline
data which were scrutinized, refined and expanded as new information became available from the Nansen surveys
and the field trips. This guide is not meant to be considered a complete checklist but a comprehensive list of marine
and brackish-water commercial fish species that occur in Myanmar’s waters. It is aimed at being a reference guide for
fishery officers, fishers and local scientists who face the daily task of collecting fishery data by species. This guide is
also expected to generate a greater level of engagement in taxonomy across the country and produce a step change
in a better understanding of the marine ecosystem, so important to ensuring a productive and sustainable future for
fishery resources.

Programme manager: Merete Tandstad (EAF-Nansen Programme coordinator), Kim Friedman (FishFinder
Programme coordinator)
Technical editing and formatting: Peter Nick Psomadakis (FAO, Rome), Enzo Luchetti (Studiocyan, Rome)

Scientific illustrator (for material presented here for the first time): Emanuela D’Antoni (FAO, Rome), Marina
Durante, Annalisa Durante (Milan, Italy), Alejandro Sancho Rafel (Spain)

Cover illustration and photo editing: Emanuela D’Antoni (FAO, Rome)

ABSTRACT

This field guide covers the major resource groups likely to be encountered in the fisheries of
Myanmar. This includes stomatopods, shrimps, lobsters, crabs, bivalves, gastropods, brachiopods, sea
cucumbers, cephalopods, sharks, batoids and bony fishes. Each resource group is introduced by a
general section on technical terms and measurements pertinent to that group and an illustrated guide
to orders and families of the group. The more important species are treated in detail with accounts
providing scientific nomenclature, FAO names in English and French (where available), local names
used in Myanmar, diagnostic features, one or more illustrations, maximum size, and notes on fisheries
and habitat. Colour plates for a large number of the species are included. The guide is fully indexed
and a list of further literature is appended.




FOREWORD

Myanmar is a great fisheries nation with long and proud fishing tradition, that provides food security and income
for our coastal population. Our ocean is truly beautiful and also very diverse, consisting of mangrove areas, seagrass
beds, tropical and deep-water coral reefs, and a number of other unique habitats. These habitats are home to a very
high biodiversity with a number of unique species, not found anywhere else in the world. This gives us a special
responsibility to take care of our ecosystem.

Myanmar’s current pattern of economic growth is placing huge pressure on our environment and, if continues this way;,
it will be unsustainable, given the country’s constant population growth, expected rapid industrialization, enlarged
consumption of, and demand for natural resources for food production and trade, and increased energy consumption.

Marine fishery resources in Myanmar waters are typical of Southeast Asia, with a large quantity of fish and shrimps in
the country’s Exclusive Economic Zone (EEZ). However, studies on marine wildlife in their natural habitats in terms
of population’s size, distribution, migratory patterns, threats and conservation status are still rather limited. Yet, we
know that Myanmar species diversity is especially large in a regional context. For such studies, species identification
and taxonomic guides are fundamental. It is also necessary to have a good understanding of species taxonomy. For
example, when recording fisheries statistics or other biological data, when implementing fisheries management plans
or other conservation measures, or when evaluating such conservation measures by monitoring trends of changing
species composition, or loss of species due to changes in the environment, such as pollution, overfishing or climate
change. Conversely, species misidentification can have serious negative impacts on the fisheries sector, in particular to
calculate the biological parameters and effort data.

I would like to thank the Food and Agriculture Organisation of the United Nations (FAO), for leading successful efforts
on the EAF-Nansen Programme, in close collaboration with, the Norwegian Agency for Development Cooperation
(Norad) and the Institute of Marine Research (IMR). It is worth mentioning here that a large part of the material
collected in this book comes from the Programme’s surveys conducted on board the research vessel Dr. Fridtjof
Nansen. 1 would also like to thank all of the officers in my Department of Fisheries, and others who have been involved
in collecting data and local names of the marine species in Myanmar, and who contributed to the creation of this
species identification guide. This is the most comprehensive marine species guide ever created for Myanmar, and we
are proud that our country’s scientists have been instrumental in its development. The guide will be used by fisheries
officers working in the field to collect fisheries statistical data, by fisheries biologists, and other scientists that need to
identify marine species, but also by university students and others that have an interest in learning more about the
marine biodiversity in Myanmar and the the Bay of Bengal Large Marine Ecosystem (BOBLME) region. We hope the
guide will be a source of inspiration and create an even greater interest in our sea, and all the species living iniit.

Dr. Aung Thu
Union Minister, Ministry of Agriculture, Livestock and Irrigation
Republic of the Union of Myanmar



FOREWORD

Myanmar boasts of along fishing tradition, and the fishing sector plays a crucial role in securing food, and livelihoods for
its coastal population. But, our marine ecosystem is facing serious challenges due to population growth, urbanization
and industrialization along the coast. Our seas are highly susceptible to land-based pollution, and at the same time, we
need to pay great attention to prevent from over-exploitation of our marine living resources.

Taxonomy and biodiversity are somewhat interrelated, given that accurate taxonomic knowledge can help advance
discovery of new species. This FAO species identification guide contains information on species that inhabit major
offshore, inshore, and brackish waters of Myanmar. It is the country’s most comprehensive publication, a tool kit for
fishermen, students, environmentalists, etc. on how to identify correctly marine fish and macroinvertebrates within
the Bay of Bengal Large Marine Ecosystem (BOBLME) region.

A lot of the data used in this guide were collected during marine surveys in 2013, 2015, and in 2018 in Myanmar
waters, on board the research vessel Dr. Fridtjof Nansen. Contributions of large numbers of taxonomy experts from
several marine science institutions, both nationally and internationally, are also highly recognised and applauded.
Furthermore, the EAF-Nansen Programme and its core partners Norad and IMR, working with the Department of
Fisheries of Myanmar, have been instrumental in both, funding and in providing their expertise to create this guide.
The guide came out at a very important and challenging time for our oceans. On one hand, there is clearly a sudden
interest and increased recognition of the value of our oceans. On the other hand, with an upsurge in ecotourism,
marine aquaculture, fisheries, international ocean trade, oil and gas industry compounded by global warming, the
pressure on the marine resources is increasing. Therefore, a species identification guide is a useful tool when we are
monitoring potential changes in our marine ecosystems. | would like to send a very special thanks to IMR and local
scientists, as well as the crew onboard the research vessel Dr. Fridtjof Nansen. My special recognition goes to Dr. Peter
Psomadakis from FAO, who has worked tirelessly for a long time to see this publication come to end. I am truly proud
of the result, and | hope that this book will be used extensively by the generations to come.

C by i

Khin Maung Maw

Director General, Department of Fisheries
Ministry of Agriculture, Livestock and Irrigation
Republic of the Union of Myanmar
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INTRODUCTION

Myanmar is the largest country in mainland Southeast
Asia, geographically located between 9° 32’ and
28°31' N latitude and 92° 10’ and 101° 11’ E longitude,
stretching over 2 280 km and consisting of a land area
of over 676 577 km?. In the north west, Myanmar is
bounded by the Bay of Bengal, and Bangladesh and to
the South by the Andaman Sea and Thailand (Figure 1).
Myanmar’s continental shelf covers approximately
230 000 km?, with a relatively wider portion in the
central and southern parts. The Exclusive Economic
Zone (EEZ) is about 486 000 km2 The coastal zones
of Myanmar can be subdivided into three main areas,
namely the Rakhine Coast, Ayeyarwady Delta, and
AATETOEAQUE #TAOK —ATU 0EOACO M ETOT OEA ATACOAI
zones, including the Mayu and Kaladan rivers in the
Rakhine coastal area; the Ayeyarwady, Sittaung and
Thanlwin (Salween) rivers in Ayeyarwady Delta coastal
area; and the Ye, Dawai, Tanintharyi and Lenya rivers in
the Tanintharyi coastal area. The Rakhine Coast stretches
740 km from the Naff River at the border with Bangladesh
to Mawtin Point and is bounded by the Bay of Bengal in
the west. The Ayeyarwady Delta coastal zone consists of
the entire river mouth areas of three major rivers, the
Ayeyarwady, Sittaung and Thanlwin. Administratively,
this coastal zone lies within the Ayeyarwady Division,
Yangon Division and Mon State. Apart from the western
part of the zone, which is adjacent to the Rakhine
o' TA TTOTOAET OATCAN OEA OAGET £0 A MAQ ATIOOFAT DIAET
with a network of tributaries of the Ayeyarwady River.
These tributary rivers, together with the Sittaung and
Thanlwin, deposit enormous quantities of sediment.
The annual sediment discharge of the Ayeyarwady River
has been estimated at 250 million tonnes. The delta is
enlarging seaward at the rate of 5 km every hundred
years and the seaward advance of the Gulf of Mottama
at its 40 m depth contour is estimated at 55 km every
hundred years. For this reason, the continental shelf in
this area is very wide. The Thanlwin River, originating
in China , opens into the Gulf in Mon State and Balu-
Kyune (Giant Island) lies at its mouth. The Tanintharyi
coastal area is the longest coastal zone of Myanmar and
is bounded in the west by the Andaman Sea. This coastal
zone extends south of the Gulf of Mottama to the mouth
of the Pakchan River and includes the Myeik Archipelago
and Andaman Sea. The Myeik Archipelago extends from
Mali Island (Myanmar) to Similan Island (Thailand) and
contains a network of more than 800 islands covering
an area of about 34 340 km? and extends up to 140 km
offshore. Coral reefs surround the outer islands, while
mangroves cover much of the inner islands. The coastal
plain is narrow and gradually rises towards the east to
become the Taninthayi Yoma, with 2 073 m high Myint
Moe Let Khat Taung as the highest peak (Myint Pe, 2002).

Oceanography
—UAT TAGI0 TAOETA ATORONT TATOEO EAAGEID ETMOATAAA AU
a monsoonal weather pattern. The Southwest Monsoon

is divided into four parts, premonsoon (mid-April to date
of onset, early monsoon (June), mid or peak monsoon
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Figure 1 - Map of Myanmar showing the three
coastal zones

(July-August), late monsoon (September to withdrawl
date) and post monsoon (October-November) (Lai
Lai Aung et al,, 2017). During the rainy season (June-
September), low saline surface water with salinities
less than 20 ppt can be observed over large areas in
the Delta region and northward along the Rakhine
Coast, indicating a west- and northward transport of
the coastal water masses. During spring (dry season),
when river runoff is at a minimum, conditions are quite
different. The highest surface layer salinities (>33 ppt)
are observed near shore just off the Thanlwin River delta
(Mawlamyine). This large seasonal variation of salinity
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intermediate and deeper water masses from autumn
to spring are also observed along the Myanmar coast.
The main features of these appear to be similar for
all three coastal zones: in autumn the transition layer
between the upper homogeneous water masses in
deep water is found at depths between 70-150 m,
while in spring the transition layer occurs closer to the
surface at depths from 20-100 m all along the coast.
Large areas of the shelf, which in autumn typically show a
layer of temperature (>26°C) and oxygen (>3 ml/l) at the
bottom, during spring have lower temperatures (<23°C)
and oxygen content (<2 ml/l). The slopes of the iso-lines
may indicate a shoreward movement of the bottom
waters on the shelf, with corresponding upwelling in
nearshore areas during spring. This phenomenon seems
to be particularly pronounced off the Rakhine and Delta
regions. The surface waters off the Ayeyarwady Delta
and Rakhine coasts are usually extensively mixed with
freshwater originating from runoffs of the large rivers
(Ayeyarwady and Thanlwin) after the rainy season
(October), and corresponding with the yearly runoff.
In deeper waters, at depths greater than 150-200 m
below the transition layer zone, hydrographic conditions
are more stable. However, oxygen content of the deep
water is lower in the Bay of Bengal (Rakhine) (<0.2
ml/1), than in the Andaman Sea (Delta and Tanintharyi)
(>0.8 ml/l) (Myint Pe, 2002). Indications of local wind-
driven upwelling are frequently recorded near Mun
Aung Island during the Northeast Winds, and organic
POTAOATT FTAIOAETC MOEQ £0 OMAGFOAIU EECEAD AQOETC
this upwelling period (Myint Pe, 2002). Although not yet
well studied, other local upwelling processes are known
to occur along the southern coast of Myanmar.

Coastal habitats

Coastal and marine ecosystems, such as mangroves,
coral reefs, seagrass beds, estuaries, upwelling areas,
and migratory route areas for marine organisms play a
prominent role in the productivity of coastal and marine
waters, biogeochemical cycling, and geomorphological
stability of the coastal zone. More than 2 000 km of the
southwestern land boundary of Myanmar interacts with
seas and thereby creates very complex ecological and
socio-economic systems, which make administration
ATA OROTOORA TATACATATO OAIACOAIU TTOA AcmEAGIO
than in mainland areas. Coral reefs, seagrass beds and
TATGOTOAO TITOOROE TAETIU AITTC OEA OEAIOAOAA ATAGN0 ET
the Rakhine and Tanintharyi regions. Estuaries and mud
and dunes occur throughout the whole coastline (Myint
Pe, 2002).

Mangrove forests

Mangrove forests are most extensive and occur mainly
in the southernmost portions of the Ayeyarwady Delta.
The original area of mangrove forest in Myanmar was
659034 hainearly 1900. In the Rakhine Coast, the original
mangrove forest was 167 483 ha; in 2010, 97 519 ha; so

adecrease of 42% has been recorded. In the Ayeyarwady
Delta, the original mangrove forest was 296 448; in
2010, 24 848 ha; so a striking decrease of 92% has been
recorded. In the Tanintharyi coastal region, mangrove
forests have changed much less: in early 1900 there were
195 103 ha; in 2010, 190 077; so a decrease of only
2.5% has been recorded. Total mangrove forest cover
in Myanmar as of 2010 is 312 444 ha (Kyaw Tint et al.,
2012; Maung Maung Kyaw, 2012). Mangroves play a
DAOGEAGIAQIU OECTEMERATO OTTA ET 0EA TAOETA ATOROIT TATO
A0 A EAAROAQ FT0 x<EIAIZER ATA nEOEAQ ATA AOA £ TDTO0ATO
AETTIGERAT ATA NEOEAOU OAGTOOAAG £T0 TTAAI ATA FIOAECT
exchange earnings. Mangroves provide important
ecosystem processes and services such as: 1) nursery
AOAAD £10 TOTAOTOO NEOE ATA AOOOGOARRAT OPAAEAGH ¢
natural protection against storm surge, 3) wood
supply, especially fuel wood and poles, and 4) serve as
an important carbon dioxide sink. Some 41 species of
TATCOTOA 00AR0 EAOA AART ATTNEO T AAFOT T 0EA —UAT TAQ
coastline (Holmes et al., 2012), of which Rhizophora,
Sonneratia, Avicennia, Bruguiera and Xylocarpus species
are dominant in the so-called mangrove Rhizophora
forest (Myint Pe, 2002). Based on a study by Htay Aung
(1982) at Thanlwin river mouth, common brackish
water animals associated with mangroves and mangrove
waterways, include a diverse fauna composed of a
OAGEAOU & AEEFAOATO ODAAEAQ & MEOED T 1TIO0AGH AOOOOARRATO
and arthropods, including one xiphosuran or horseshoe
crab. Some seaweeds, Catenella, Gracilaria, Ulva, and
Entermopha also commonly occur in association
with mangrove habitats. Mangrove forest ecosystems
contribute a wide range of goods and services from
=< EFAE TIAAT DATDIA EAOR ARTAEOAAROT T ET TATWORAT GE T As
Firewood and charcoal are the main products extracted
from the mangrove forest ecosystem in Myanmar, as well
A (E TARO £10 ATTO00ORXETT ATA MEOEETCH ATA 0EFO EAQ 1AA
to the depletion of mangrove in some areas. According
to Richards and Friess (2016) rice agriculture was the
major driver of mangrove loss in Myanmar from 2000
to 2012, accounting for 87% of mangrove deforestation.
Regardless ofthedrivers, mangrove degradation haslikely
ATTO0EAGOAA 0T OEA ARATETAC ET ATACOAT NEOEACEAC 0AOTOORAQ
and shrimp aquaculture production, as naturally
occurring shrimp post larvae and juveniles of many
commercial species are largely dependent on mangrove
environments (World Bank, 2019). In some areas of
Ayeyarwady and Rakhine coasts, mangrove cover has
beenimproved to some extent by the Forest Department’s
rehabilitation programs, including the establishment of
department plantations, implementation of regeneration
improvement felling, and introduction of community
forestry and protection of natural mangrove forests.
In addition, rural development for poor communities
and establishing plantations with UNDP programs
and other initiatives such as the “Integrated Mangrove
Rehabilitation Project through Community Participation
and the “Sustainable Community-based Mangrove
Management in Wunbaik Reserve Forest” in cooperation
with the Japan International Cooperation Agency (JICA)
and FAO, respectively, have encouraged mangrove forest
rehabilitation throughout Myanmar’s coastline (Myint
Pe, 2002; Kyaw Tint et al,, 2012; Ei Thandar Bol, 2013).
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Coral reefs

Coral reefs are among the world’s most diverse natural
ecosystems and provide a wide variety of food and
habitats for a great number of species such as plants,
MOE ATA TOEAO ATENAIS =TTAANG OEA0A AOA AATOO
284 300 km? of coral reefs; 14.1% are distributed in the
Indian Ocean (Spalding et al, 2001). In Myanmar, the
Rakhine, and Tanintharyi coastal areas are favourable
environments for both hard and soft corals. In contrast,
coral reef formation in the Ayeyarwady coastal zone is
restricted to Coco and Preparis islands, which lie far away
FOT T OEA ETTIOATAA T 0EOR0 00T 4% 4EA TEOETOA EOIATAO 1%
the Myeik Archipelago of the Tanintharyi coastal area
have the most abundant and diverse coral communities.
Surveys of the Myiek Archipelago show high levels of
hard coral diversity, with 288 species observed, in 68
genera and 17 families, and species accumulation curves
predict that a total of >300 species are likely (Howard,
2018). The status of hard coral cover varies greatly
across the archipelago from 0% to 92% with an average
of 48.9% (Howard, 2018). Coral communities are clearly
structured by three main reef types: a) fringing reefs on
relatively exposed boulder slopes of outer islands, from
the surface to about 15 m depth where the boulders
transition into sandy slopes; b) fringing reefs on relatively
sheltered slopes of the inner islands with high turbidity
and strong currents; and ¢) steeply sloping/vertical rock
walls on small isolated rocks or outer island cliff faces,
extending into deeper water over 20-30 m deep. Coral
reefs are a resource of immense importance for the local
PATDIAS 4EAU DOTOFAA TATU AATANEOOh ETAIOAETC FITA ATA
recreation, and healthy coral reefs are vitally important
0T 0EA OOOOAETAAFIEQU T ATOE NEOEAGEAO ATA OTOOEO ¢ 1ii
island reefs are of the fringing type and remain much
the same today as they were hundreds of years ago due
O EOTIAGEIT ATA AEFEACIO AARAOO AU OEA ATACOAI DATDIAS
With their largely untouched isolation and rich cultural
heritage of sea gypsy (Moken) population, coral reef and
wildlife based eco-tourism is one of the main economic
DTOATOEAT £T OEE0 OACETTS 4EAOA AOA OAQOIA TATOO Tk MEOEETC
OFNACAO TT 0T TA EOIATAGN ATA OTTA TEOEAOO =<ET AOA
dependent on coral-associated invertebrates, inhabit
the offshore islands on a seasonal basis. One island,
Lampi, has already been declared as a marine park in
this region and represents a potential site for ecotourism
development. However, coral reef ecosystems are at
risk due to a number of threats, including destructive
MEOEETC DOAAOEARD OEAQ OATCA FOT T ENACAI 00AXIETC 0T AIAQ)
MEOEETC FOOETC AUTATEOR O EET ATA ATTIAAQ NEOEG) 2ARATO
studies have reported trawlers illegally entering the
inshore area of 10 nautical miles, trawling over reefs and
seagrass beds, causing severe biological and structural
damage to these habitats (Aung Hlaing Win and Maung
Maung Lwin, 2011). Video transects carried out during
the Nansen habitat survey of the Myeik Archipelago
T qrpu ATTIEOTAA A GECTEEAATO AOTOETT TF OEA OAARO
due to human impact in the shallow areas (Serigstad
on most of the coral reefs in the protected area around
Lampi Island. 7EAAOPOAAA AUTA TEOA MEOEETCH <E0E OAAATO
MOE EEI0 TT OEA x<A0A0 OOORAARN A0 TAOAOOAA AQOETC
A OMATO OTAAO><AORO OO00AU T ATOAT OAAR MEOEAC Tk OEA

destroys the framework of the reef, the structure of
which may take decades to recover (Allen and Erdman,
2012). Myanmar’s reefs are also threatened by coral
bleaching, which occurs when environmental stressors
(increased water temperatures, pollution, etc.) cause
corals to eject the symbiotic algae living in their tissues
and die. The degree and distribution of bleaching appears
to be widespread and a very concerning issue facing
the reefs of southern Myanmar (Holmes et al., 2014).

Deep coral reefs

Mesophotic coral ecosystems (MCEs) are characterized
by the presence of light-dependent corals and
associated communities that are typically found at
depths ranging from 30 to 40 m and extending to
over 150 m in tropical and subtropical regions. The
dominant communities providing structural habitat in
the mesophotic zone can be comprised of coral, sponge,
and algal species (Hinderstein et al., 2010). In Myanmar,
studies of these ecosystems in terms of diversity,
threats and conservation status are rather limited.
Video transects carried out during the Nansen habitat
survey of the Myeik Archipelago, revealed large deep
coral reefs areas (below 40-50 m) with high abundance
ATA AFOROOEOU T MEOED AODAAEATIU TT 0EA <AGOAOT OEAA Tr
Lampi Island (Serigstad et al., 2016). Most of these areas
=< AOA FTOTA 01 AA EAAGHU £ TDAAGAA AU T100 TR MEOEETC CAAD
(mostly gillnets). Sediment analysis revealed that Barium
FOEA TAET ATTDTTATO ET 0EA ACHIETC MOEA OOAA FI0 TEI
drilling) was found in high concentrations in the deeper
part of the northernmost transect (Serigstad et al., 2016).
Itis crucial to understand the value and role of MCEs, as
these ecosystems are facing increasing environmental
change and human impacts.

Seagrass beds

Seagrass beds are diverse and productive habitats and
form important nursery grounds for several species
other marine habitats as they mature. The beds are
also important feeding ground for herbivorous grazers
such as invertebrates, marine turtles and the sea cow
Dugong dugon. Based on data prepared by Soe Htun et al.
(2001), Myanmar has 9 species of seagrass belonging to
5generafrom 2 families. These are: Cymodocea rotundata,
C. serrulata, Halodule pinifolia, H. uninervis, Syringodium
isotoefolium, Enhalus acoroides, Halophila beccarii,
H. decipiens, and H. ovalis. Of these, Cymodocea rotundata,
C. serrulata and Enhalus acoroides are dominant in
seagrass beds. Despite few large seagrass beds occur
along the Myanmar coast, seagrass beds found in Gwa
and Maung-Shwe-Lay-Gyaing in Rakhine and Pyinsabu
Island in the Myeik Archipelago are sizable and dense and
especially the post larvae of Penaeus semisulcatus (Myint
Pe, 2002). No seagrasses are present in the Ayeyarwady
Delta and Mon State coastal zone due to estuarine and
brackish condition of the coastal waters which are
ETMOATARA AU TAOCA OTIO TAO TE FOROE<AGRD OOTTEM 4EA
family Hydrocharitaceae represents the most dominant
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taxa of seagrass in both the Rakhine and the Tanintharyi
coastal regions. Seagrasses of the family Cymodoceaceae
occur mainly in the Rakhine coastal region, except for
Cymodocea rotundata, which is unique to the Tanintharyi
coast (MyintPe, 2002). Atotal of eight species belonging to
¢ FATEIEAO ATA @ CATAOA EAOA ARAT EARTOMERA ET OEA —UAEE
Archipelago. They include: Syringodium isotoefolium,
Cymodocea rotundata, Enhalus acoroides, Thalassia
hemprichii, Halodule uninervis, H. pinifolia, Halophila
ovalis, and H. minor. The islands on which one or more of
these species occur include: Buda, Lampi, Anne, Bushby,
Kyun Pila, and Russell Island. No seagrasses occur on
Bentinck, Thompson, Ross, Courts, Jack, and Letsok-
aw islands. There is little information on the status of
seagrass beds in Myanmar. Some studies (Soe Htun et al.,
2009) have reported that much of seagrass areas have
remained in near-pristine, climax condition. In contrast,
some other local experts have reported that seagrass
beds have been severely disturbed along Myanmar’s coast
AU OEA ETAORAGETC TAOAT T EIACAT MOEETC TRAOACETTO AU
“baby” trawlers in recent years (see Holmes et al., 2014).

Rocky shores

Rocky shores are mainly located along the Rakhine and
for local communities. In these harder bottom areas
there is a large variety of species, dominated by
sharks, snappers, groupers, grunts, sweetlips and
lobsters. Other important resources such as octopuses,
oysters, seashells and chitons are collected from tide
pools and rock faces (Holmes et al., 2014). Studies on
marine wildlife occurring in these habitats in terms of
diversity, threats and conservation status are rather
limited.

Soft sediment habitats

30K OAAEWATO EAAROAC0 OOAE A0 TOA TIAO ATA 0ATA
extensive along the Ayeyarwady Deltaic coastal region.
This coastal region (up to the Gulf of Mottama) is home
to many river mouths of important rivers such as the
Ayeyarwady, Sittaung and Thanlwin, and is characterized
found in quiet-water marine habitats and are usually
associated with mangrove stands. These habitats support
a rich assemblage of marine infaunal (burrowing)
invertebrates, including polychaetes (Si Thu Hein, 2011),
which form the prey base for several species of migratory
shorebirds. In areas with stronger hydrodynamism, such
as the Gulf of Mottama, turbulence and turbidity create
AOAAQ T OEERETC OATA ATA TOAMAO <EAOR TATGOTOAO AOA
unable to take root (Holmes et al., 2014).

Pelagic habitats

There are three distinct pelagic habitats in Myanmar’s
waters. Beyond the continental shelf is the largest pelagic
zone, extending to the limit of the EEZ of Myanmar
and beyond. This habitat is dominated by the Oxygen
Minimum Zone (OMZ) for most of the year. Oxygen levels
in this zone can be as low as 0.5 mg/l from about 80
to more than 500 m (Krakstad et al,, 2014, 2016). This
low oxygen zone contains unique fauna, predominantly

ATTOROOETC Tr TATOAOTTEOE §—UROTDEEAAAG , ATOAOTIEOE
exhibit diurnal vertical migration to feed on zooplankton
(euphausiids, copepods, etc.) and, in turn, represent
a major food resource for many deep water and large
PAIAGEA DORAAGTO0 68 ONOEAGH EAEQOAEION OOTAGH AEIMEOEAGG:
thus acting as an important link between secondary
producers and upper trophic levels. The pelagic zone on
the continental shelf is the second pelagic habitat and is
ETU<T 1 EAOA A OFAE MEOE FAOTA AT TETAORA AU OAOAETATIAGH
anchovies, pomfrets, hairtails, carangids and small
0OTAGS 4EA TEOEETC COTOTAO Tk DAIACEA MOE OPAAEAG AOA
generally of muddy-sandy bottoms and are associated
with rich biomass of plankton. The coastal small pelagic
species frequently inhabit the nutrient-rich inshore
neritic waters, while the large pelagic species such as
OEA OxTOATEOED UAITT<TET 0OTA ATA YTATZOARFEA OAEINEOE
inhabit mainly offshore neritic and nutrient-poor oceanic
=<AORO0Y 4EA OEAITI=< x<AORO MEOEFTC GOTOTAO AOA EECEIU
productive and account for much of the total pelagic
AAGRES AEA AT T TAOREATIU ETDTOOATO PAIAGEAD AIAGCETEAA
by the Myanmar Department of Fisheries, include 28
species of Carangidae, 15 species of Clupeidae, 12 species
of Scombridae and 12 species of Engraulidae (Resources
Survey Group, 1994). A considerable resource of pelagic
MEOEN OOAE AO OACAETANIAGH )YTAEAT TAAEAOAI 3DATHOE
mackerel and anchovies in the Rakhine coast, Hilsa shad
in Ayeyarwady Delta area and Indian mackerel, anchovies
and small tunas in the Tanintharyi area are known to
TTAA TEOEAO TAT ATA AOA AgDITEORA TTONU x<EOE OEAITT>
water purse seines, surface and mid-water gillnets and
other surrounding gill nets.

Demersal habitats

Demersal habitats on the continental shelf are
characterized by soft sediments (sands and muds) in
the Ayeyarwady Deltaic coastal region to the Gulf of
Mottama, whereas hard bottoms (rocks and coral reefs)
interspersed with sandy areas dominate in the Rakhine
and Tanintharyi region. Both habitat types support a
x<EAR OAOEAQD TEMEOE ATA TAROTETOACORAOAOA OPAAEAG )T OEA
OEAITT> OTE) ATOOT T EAAEOAT OEOE T DOY AOTAEAQC MAGEOEAGH
OEORAATET AORATO ATA OAA AADTEOEAO AOA AT TETATOS )T
harder bottom areas and in deeper demersal habitats
TF AT0E 0UDAGH OEAOA £0 A TAOCA OAOEAGU TE TFOE OPAAEAQ
ETAIOAETC AAGOAROAACH BT THOAOH AAION EAEQOAEIOh OEOAAATET
breams, large croakers, snappers, groupers, haemulids,
mostly by bottom trawls, bottom set nets, bottom gillnets
and longlines.

Marine protected areas

Marine protected areas (MPA) have been established
all over the world to protect and maintain biodiversity
and critical habitats through legal or other effective
means. They can assist in restoring the productivity
of the oceans and avoid further degradation. MPAs
are also sites for scientific study and can generate
income through tourism and sustainable fishing
(Commonwealth Department of Environment and
Heritage, 2003). In Myanmar there are four marine
protected areas, two (Meinmahla Wildlife Sanctuary,
Thamihla Kyun Wildlife Sanctuary) on the Ayeyarwady
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Coast, and two (Moscos Islands Wildlife Sanctuary,
Lampi Marine National Park) off the Tanintharyi
Coast. However, these areas have few, if any, protection
measures in place to make any impact on conservation
of critical habitats such as coral reefs, seagrass beds
and mangroves (Holmes et al., 2014). Additionally,
two Shark Protected Areas in the Myeik Archipelago
were established in 2004 as a means to address the
threat of overfishing of sharks which had resulted in
diminishing stocks. Also these areas have no effective
protection measures in place to make any impact on
shark conservation (DoF/FFI/BOBLME, 2015).

Aquaculture

According to FAO statistics for 2015, Myanmar resulted
the world's eighth largest aquaculture producer
(excluding aquatic plants and non-food products),
producing an estimated 1 million tonnes annually.
Shrimp farming started in Myanmar in the mid-1970s
with traditional methods (i.e. people would trap and hold
juvenile shrimps in large intertidal areas). In the year
2000, Ministry of Livestock and Fisheries with support
of FAO and other UN agencies, gave technical assistance
to potential investors to get involved in shrimp culture.
Since then, there has been a nearly ten-fold increase in
shrimp production from 5 473 tonnes in 2001 to 51 207
tonnes ten years later (FAO, 2019a). More than two-thirds
of Myanmar’s shrimp farms are in central Rakhine State,
with the remainder found primarily in the Ayeyarwady
region (World Bank, 2019). Shrimp farm productivity
has declined drammatically following damage caused
to ponds by cyclones since the mid-2000s. Declining
abundance of wild post larvae is most probably linked
0 TATCOTOA AAGOAAAGETTY TOAOMEOEETC Wk AOTTA OECETD
at sea and increasing incidence of shrimp disease (World
Bank, 2019). The policy of Fisheries Department of
Myanmar on shrimp aquaculture in the mangrove area
is: 1) primary mangrove forest should be reserved for
sanctuary and not allowed to use for shrimp aquaculture;
2) secondary mangrove forest or tidal marshland can be
used in some areas in which few shrubs are grown, and in
few area be allowed for extensive or improved extensive
type of shrimp farming with leaving buffer area (Myint
Pe, 2002).

A0 AACA AOI000A T TAOETA METMEOE £O OAOU IE WEOAA ET
Myanmar. There is one large company involved in farming
barramundi Lates calcarifer in cages in Tanintharyi
where it operates in farms in three sites, along with its
own hatchery (World Bank, 2019).

As per 2016-2017, crabs are one of the three main
aquaculture exports of Myanmar together with Rohu
Labeo rohita and live eels (World Bank, 2019). Mud
crabs, Scylla spp. are caught in the wild and cultured
T TATCOI0A0 ATA TOA MIAGO OEOTOCETO0 OEA ATOTO0UIO
coastal areas. They are kept in containers held on rafts in
brackish water and monitored until they moult, at which
time they are transferred to fresh water to prevent their
shells from hardening. These “soft-shelled” crabs are
exported live mainly to Japan and Malaysia (FAO, 2003).
Pearl oyster farming started in Myanmar in 1954
through a Japanese-Myanmar private joint venture. The

farm was initially installed at Domel Kyun in the Myeik
Archipelago with the goal to produce South Sea pearls
from the Gold-lip pearl oyster, Pinctada maxima, which
is a very common species in southern Myanmar. After
relocation at Pearl Island (Pale Kyun) in 1956, the farm
was nationalised in 1963 and after 1988 it became the
Myanmar Pearl Enterprise under the Ministry of Mines
(Holmes et al., 2014). The peak of the market was in
1990 when proceeds from the pearl sales were estimated
at more than 5 million USD (Tint Tun, 1998). Currently
there are both local and foreign joint pearl ventures in
Myanmar (Kay Thwe Htwe, 2006).

Fisheries

AEA TEOEAGEAG OAAGTO EO A OAOU £ WDTOOATO AT IDTTATO Tk
—UAT TACK ARTTI TUh AO MEOE ATTOMEO00A A TAETO OTO0RA
of animal protein in the diet of the Myanmar people,
x<ET AOA TAOCAIU ATTOO T A00 Tk OFAR ATA MEOE £T 0EAE0 AAEID
life. According to the Myanmar Country Environmental
contributes roughly 2% of Myanmar’s gross domestic
product (GDP), 50% of animal protein consumption, 6%
of employment, rising to as high as 34% in some coastal
areas, and up to 56% of state/regional government
revenue. Over 3.2 million people are employed in the
MEOEAQEAG OAAGTGH wrert o KOIZOE WA ATA ¢pr THIETT BANY
time, amounting to 6% of Myanmar’s population (World
Fish, 2017). Total marine catches are uncertain, but
landings reported to FAO indicate that average marine
AADOOOA MEOEAGEAO DOTAOAXETT A0 AOIOTA pio TEIEIT
tonnes in 2017 (FAO, 2018). The vision of the Fisheries
Department of Myanmar is to 0%T000A A 00REAEATAU Tk YEOE
supplies not only for the present entire national people,
but also for future generations by ensuring sustainable
YEOEAQEAGO

—UATTAQI0 MOEETC MAAD B0 ATTDIOAA Tk ATOE OTAI
ORAIA ETOETOA NEOEETC ATAOO A0 x<All A0 TAOCAO THOETOA
AT T TAOREAT MEOEETC ATAGS Y TOETOA MEOEAOU 0AOCAGO AORAG
that are within ten nautical miles from shore and is
reserved for boats under 9.1 m and 25 horsepower.
Licences were issued for 16 012 motorized and 10 704
TITZTT0T0tUAA ETOETOA MEOEETC ATAGO ET cmpgzgmpy
§$/8 crpyAQ 4EA THOETOA MFOEACU TRAOAORO AOT T (EA
inshore limits (10 nautical miles) out to the edge of
Myanmar’s Exclusive Economic Zone (EEZ), which is
¢t TAQOEAAT TEIRQ AOT T OETOAs 4EAOA EOEACO OOA 1A0CAO
boats (>9.1 m and >25 horsepower) and gear including
bottom trawls, purse seines, surrounding nets, drift
nets and longlines (Holmes et al.,, 2014). Licences were
E000AA £T0 o cpo THOETOA TEOEETC ATAG ET cripezcmpx
of which 3 168 are national and 48 international (DOF,
cripxAQ 4EA TAET TEOE IATAETC G£0A0 €T —UAT WA AOAY
Thandwe (Rakhine Coast); Pazuntaugh, Nyaungdan
and Annawa (Ayeyarwady Delta) and Mawlamyine,
Myeik and Kawthoung (Tanintharyi Coast). However,
many other smaller landing sites occur throughout the
ATOTOOU &EO0E ATANEOEAOU DOTAOAO AZDTO0OET crippzerip)
totalled 438 710 metric tons, generating over USD 600
million in value (DOF, 2017b). It is widely believed that
there are substantial informal and undeclared exports
to Thailand by transshipping. Hilsa shad Tenualosa



6 &EAIA )ARTOEMERAOETT ™ OEAA OT OEA , EOETC —AOETA 2A0TG0AAO Tk —UAT TAO

ilisha E0 ATTTG 0EA (1D pr NEOEAOU AgDT000 ET —UAT TAG
The species is particularly valued by local people and
is caught as adult from the marine environment (also
when when returning to river for spawning) as well
as juvenile during its migration from the rivers to the
sea. The decrease in the catches (from 17 006 tonnes
in 2009-2010 to 10 968 tonnes in 2010-2011) and the
reduction of average size, may indicate that the stock is
TOROMOEAA § (11 T AOetal., 2014). Sardines and anchovies
are important resources in neritic offshore waters. They
AOA ATT TTTIU MEOEAA A0 TECED AU TAOCA POOOA OAETA0O
(up to 1524 m long) and supporting smaller boat
equipped with luring lights. The catches are dominated
by anchovies (50-70%) followed by sardines (30-50%)
with composition of the catches changing over the
season (Holmes et al., 2014). Pomfrets Pampus spp.,
tigertooth croaker Otolithes ruber, Indian mackerel
Rastrellinger kanagurta and hairtails Lepturacanthus
savala and Trichiurus lepturus, tonguesoles (Cynoglossus
0PBIGH )TAFAT OFORAATET Leptomelanosoma indicum are
AIOT ENDTO0ATO TACETA NEOEAOU OAOTOOAAO £T0 —UAT TAD
§—UET0 0Ah ¢ 3E0E TPO AOA A OAOU E THTOOATO NEOEAOU
resource in Myanmar, They are targeted by inshore
MEOEAO TAT AU OGETC OECETD CEIl TAOO DOOE TAOGH (EAAI
set bag nets, stake nets and traps, while commercial
THOETOA TEOEACEAG OOA T00A0 ATOOT T 00Ax<1A00 0EAQ 0AOCAD
primarily shrimp (Htay Aung, 2004). Hand operated
push nets and tidal set bag nets are used along the coast
to catch shrimps of the genus Acetes which are used to
TAEA( . CAPEG OEA AATTOAA —UAT T AONEOE PAOOAS (1T<A0AG
POOE TAO AOA EIACAT OTARD 0EA TACETTAI nEOEAQEAO 1A%
since they damage benthic habitats and catch the
juveniles of commercially important shrimp species.
Spiny lobsters of the genera Palinurus and Thenus are
caught mainly by traps and bottom set gill nets as well
as by free-diving They are bought by trading companies
and held in pens and then are exported live to overseas
markets. Swimming crabs of the genera Portunus and
Charybdis AOA AAOGEO AU NEOEACO ET —UAEE AU OEAAT 0A) AAC
nets, while the spanner crab Ranina ranina is captured
TT OATAU AT00TTO OOETC CEIl TAMO mghAA 0T A IOATA
(Holmes et al., 2014). Squids are also a very important
MEOEAOU OROTOOAA ET —UAT TAG 4EAU AGAAT T T TTIUMOEAA
at night with the aid of luring lights either by the Moken
people from their small dugout canoes, or by the larger
AT T TAOAEAT MEOEETC ATAOO TDAOAOETC ET THOETOA ><AGAOGS
According to Thapanand Chaidaee et al. (2010), squids
were the second-most common catch by weight after
A TTTZ0A0CA) OPAAEAQ Tk TEUAOATEOE ATA TAAA OP TAAOIU
50% of the invertebrate catch by weight in a study on
bottom trawls catch composition. While octopuses
are collected by local people for food and sometimes
OTTA 0T TTAAT OAGOAOOATO0 ATA ETOAICH AOGIATEOEAG AOA
ADDAOATOIU T10 A 0AOCAGAA NEOEAOU § (11 TAC At al., 2014).
3EAIMOE AOA CIAATAA ROT T OTAEO ATA OEAITT> 0AAK0 ATA
collected opportunistically by free divers targeting
lobsters and other species. They are sold to tourists,
AEOEAO A O TDIAY AIAATAA OEATIO TO T TAHEAA ETOT A0A00
and souvenirs. This “curious” trade is well-developed
in Myanmar with a complex chain of suppliers, buyers,
artists and sellers (Holmes et al.,, 2014). Sea cucumbers
are most commonly found in the Myeik Archipelago
were they are collected by free divers or divers using

compressed air in nearshore waters during the dry
season from October to April. They are boiled, dried (by
sun or smoke) and exported to major markets in Japan,
Korea, China and Singapore. The species range in value
with the highest-valued species (Holothuria scabra and
H. lessoni fetching as much as USD 100 per kg dry weight
(Holmes et al., 2014).

Lamp shells Lingula anatina appear to be a delicacy in
Myanmar and are actively collected by the local people
FOT T TETA OATA EAAEDAOD ET ATAOOAT ><A0A00 AFGEAC AU EATA
or rake. The long pedicle, which is the edible part of the
animal is eaten under the name of “sea bamboo shoots”
Despite the establishment in 2004 of two shark reserves
within the Myeik Archipelago and the introduction in
crnw TE A TATT=EAA AAT TT OEAOE NEOEETCh A OARATO
assessment on status and catches by Howard et al.
(2015) revealed shark and ray populationsareindecline.
These authors revealed that even with a ban in place for
OEAQEQ 0EAOA £O 0GENT AT ARGEOA NEOEAOU x<EOEET —UAT TAQ
and willing markets both in-country and abroad are
AT ETAATOFOA 01 OEEO MEOEAOD 1ARTOAETC 0T (T<A0A et al.
(2015), some of the main threats contributing to this
decline are:

E Continued targeting of sharks by TITCIETA TEOEAQO.
AEA TOTAAO Ik NEOEAOO EAO ADPAOATOID AAROAAGAA
since the ban, however shark populations are
AE TETEOEETC ATA AO OOAE ATU TAOAT TE OEAOE MEOEETC
which targets the mature adults will have serious
consequences.

F Large numbers of sharks being caught and sold
as by-catch which is compounded by an over
capacity T¢ —UAT TAQIO NEOEFTC NiAAG YAATOAETC 0T
Department of Fisheries there are 968 offshore
ATA ¢ oyw ETOETOA MEOEETC OAOOAIO ET 4ATETOEAOUE
alone as for 2014-2015 (Myint Shwe, 2014). With
minimal regulation of gear types such as mesh size
ATATEOEETC AORAGT OEAOE ATA 0AUO <11 ATTOETOA T AA
caught in high numbers as by-catch even without
OETOA OPARETERATIU OAOCACETC OEACECH

f Catches dominated by juveniles with some
observed at markets only 1-2 weeks old. This
OAGAOA AAOA TE OAAOOH) TATO TOAOMOEETC =t IETE
population’s ability to recover.

£ There is very little enforcement of the current
001A0 DOTEEARETC OEAQE TEOEETCH $T& EAO TT OACOAID
to patrol and market places and landing sites
appears to be able to freely trade shark products.

£ The use of dynamite to lure sharks into an area
around coral reefs is not only threatening the shark
populations but also degrading the habitat in which
some shark species rely on as both nursery and
feeding grounds.

# Export demand from East Asian markets for gill
0AEAQO EAQ AGEOAT AT THOETOA CHITAO NEOEAOU FIO
devil rays (Mobula spp.) in Ayeyarwady Region.

To address the above threats Myanmar is redrafting its
National Plan of Action (NPOA) on sharks and using the
assessment by Howard et al. (2015) to guide the NPOA
and develop a set of recommendations and required
actions to combat the decline in both shark and ray
populations. One such recommendation will be the
O00ATCORATETC £ 0EA 140 0000TOTAETC OEAOE MEOEETC ATA
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trading. The whale shark, Rhincodon typus is known to
occur in the waters near Negapali (Rakhine Coast) and
near Thamihla Kyun in the Myeik Archipelago (Holmes et
al, 2014). This shark is an increasingly popular subject of
ecotouristic shark diving worldwide because it migrates
close in shore, concentrates off reefs to feed during part
of the year, is spectacular, and is readily accessible to
divers and relatively tolerant of their presence.

Nansen surveys

Surveys carried out on board the R/V Dr Fridtjof Nansen
are an integral part of the EAF-Nansen Programme
(formerly EAF-Nansen Project) which has been
operating since 1975 to support developing countries
with marine resources assessment and management
F&1/1 qrpwAQ 4EA 000 AGOAGO TATO0 TE OEA 0AGA T OEA
TEOEAOU OAGTO0AA T& —UAT TAO <AOA ATTAOAOAA OEOTOCE
two survey periods between 1979-1980 with the use of
the R/V. Dr. Fridtjof Nansen. The R/V Dr. Fridtjof Nansen
returned to Myanmar to conduct three new surveys
in 2013, 2015 and 2018 (FAO, 2019b). The surveys
were planned and executed in close collaboration
with the Directorate of Fisheries in Myanmar and with
other partners such as the Bay of Bengal Large Marine
Ecosystem Project (BOBLME) for the 2013 survey.
Several universities in Myanmar e.g. Mawlamyine, Myeik
and Pathein, and local NGOs (e.g. Wildlife Conservation
Society) have also participated in survey planning
and execution (FAO, 2019b). Both the 1979-1980 and
2013-2018 surveys covered the pre-monsoon, monsoon
and post-monsoon seasons to ensure that possible
seasonal variations could be captured and analized.
The 1979-1980 surveys aimed at obtaining an estimate
of the marine standing stock biomass in Myanmar’s
waters, as the basis to assess Maximum Sustainable
Yield (MSY) (FAO, 2019b). For the 2013 and 2015
surveys, the objectives were expanded to include more
comprehensive ecosystem-related data. These included:

F Distribution, abundance, composition of species
(pelagic and demersal).

F Size distribution, further biological information,
and genetic samples from selected species.

# Distribution, abundance and composition of phyto-
ATA UTTDIATEOTTH EOE ACCO ATA 1A00AAS

¥ Environmental conditions in the survey area
(temperature,  salinity,
nutrients and sediments).

¥ Bathymetric mapping.

The 2018 survey formed part of the new phase of the
EAF-Nansen Programme, with the focus on “Supporting
the Application of the Ecosystem Approach to Fisheries
—ATACATATO ATTOLAROETC #4E TAOA ATA OTTIOGTT ) TDAAOH
Hence, sampling was further expanded to include marine
ARACED ATA TEAOTDIAGGEACH TARAT AREAREAACEIT ATA AITA
safety, and nutrition (FAO, 2019b). The study of egg and
larvae was a priority in 2018. The most striking feature
when comparing the different estimates over time is the
TAETO AOTD ET TEOE AET TAOO OFOFAIA £T OEA T100 OARATO
surveys, as compared to those carried out in 1979-1980
(FAO, 2019b). The observed biomass reduction (up to
80% for pelagic resources and up to 60% for demersal

oxygen, chlorophyll,

OAOTOORAOQ B0 THOOIU AOA 0T TOROMEOEETCH ARGIOOAMOA
MEOEETC WAOETAO ATA TT00 Te AOKOEAAT EAAROAGO 00AE AQ
reefs, seagrass and mangroves over the past 30 years
(Krakstad et al., 2014, 2016; Michalsen et al., 2019; FAO,
2019b). Survey results and the composition of catches
also showed strong impacts especially on longer lived,
ARTACOAT TEOE OPAAEAO T EECERO OAIOA ATA AT ETAOAAOA
in some shorter lived fast growing species (Krakstad et
al, 2014, 2016; Michalsen et al., 2019; FAQO, 2019b). The
notable absence of sharks and rays as well as the general
absence of larger individuals of predatory species such
as groupers (Epinephelus, Plectropomus), snappers
(Lutjanus) and emperors (Lethrinus) was recorded
also during a recent underwater survey of coral reef
TEOEAO Tk OEA —UAEE YOAEFPAIACT §2000ATIh cripeQs 4EED
£0 A 0UPEAAT OAGDTTOA ET TOAOEOEAA AATOUOOATO <EAT
larger predator species are reduced. Important seasonal
variations were also observed, possibly due to the
changing hydrographic conditions linked to the annual
TTTOTTT AUAIAG 4EAOA ARrAAD MEOE AEOOOEAQCETT DAGOAGTO
ATA 00AE AEATCAO AOA <ANIZETT<T 01 OEA NEOEAGEAO j&1 /1
2019b). The surveys carried out in the post-monsoon
(2013) and monsoon (2018) seasons showed lower
AETTAQO ATA FAxAQ TAOCA MEOE ET OEA AAGREAO AT TPAOAA
with the pre-monsoon survey (2015). This might be a
ORAGTTAI OECTAI ETAERAGETC OEAQ TAOCA DAIAGEA nEOEAC TTOA
out of the surveyed area when the salinity decreases
during the monsoon and post- monsoon due to heavy
rain (Krakstad et al., 2016). Hypoxic water conditions
(=05 ml/l) were observed over large areas below
150 m depth off the Rakhine and Ayeyarwady Coasts
during all surveys, but these water masses intruded on
the shelf only during the pre-monsoon survey displacing
MEOE ETOETOAS ) T AAAEGETTH IAOCA NOATOEGEAD T EATIUTEOE ><AOA
observed in the Tanintharyi coastal region during the
pre-monsoon survey (Krakstad et al,, 2016). The surveys
carried out with the R/V Dr. Fridtjof Nansen have provided
0P G AAOA AAGA TT NEOE AEOOOEACOET T OEAEO DTROIAXTT OEUA
and oceanography. This information has been applied in
sustainable planning, management and development in
relation to coastal and marine ecosystems. As a direct
consequence, Myanmar has now greater attention
TT TEOEACEAG OAOTOORAGH ATTOROOAXETT ATA OOCOAETAAIA
development. Management measures put in place by the
government since 2013 include a closed season for all
MEOEETC CAAOO £10 All WAGETA < AOROOET —UAT WAG OAAOAGETT
ETOEATO T AACO TEMEOEETC OAROO ET OEA SAIOA OACETTNAATIETC
TE FIOAECT MEOEETC OAQOAIO ATA POTEEAREIT ET OAODAAD (T
ATTO00OAGETT Tk TTAAI TEOEETC OAOOAIGs 4EA POOPTOA Tk
OEAOA TAAOOOAO EAO AAAT 0T OAAGAA OEA NEOEETC DOAOOOOAY
The cause of loss and unattainable use of coastal and
TAOETA MOEAGERO OAOTOORAG ET —UAT TAO AOA ATOOAIAGAA
with a number of different aspects involving limited
knowledge and understanding of different stake holders;
capacity constraints; lack of environmental safeguards;
undervaluation of resources; lack of comprehensive
land-use policies and plans; gaps in legislation and weak
enforcement; poverty and subsistence needs; lack of
grassroots support for conservation; and global climate
change. Myanmar does not already have a coastguard
or similar force and responsibility for maritime security
is currently shared between the Myanmar Navy and
the Maritime Police. However, they cannot meet all the
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demands being made upon them, including patrolling
FTO ENACAI TEOEACO ET DOTOAROAA $A6Cs T AOETA PAOEOQ ETOETOA
and offshore areas. Hence, all stakeholders involved
in managing coastal ecosystems are important, and
networks of researchers, managers and clear legislation
identifying the governing authority responsible for
managing coastal and marine resources will be essential
in the development and sustainable management of
—UAT T A0 nEOEAGEAG OAOTOO0AAGH

Species included in this guide
AEE0 COEAA £0 AAGECTAA AQ A DOARGEAAT GTTT £T0 All NEOEACERG
workers within Myanmar, particularly those facing the
AAA0 0AGE TE ATTIAAGETC NEOEACEAO G0AGEQUERD ATA TOEAQ AAGA
AU OPAREAQ TT IATAETG DTETO0NEOE W AOEAOO MEOE ET Q0ATOEN
and on board commercial and research vessels. It is also
AETAA AQ AORAGETC OAGTTY WEA ETOAOAQD ATTTC MEOEACEAQ
students so as to improve the number of taxonomists in
the country.
The guide is based principally on original data collected
from three trawl surveys (2013, 2015 and 2018) by
the R/V. Dr. Fridtjof Nansen covering EEZ of Myanmar
and includes those marine and brackish-water species
of stomatopods, shrimps, lobsters, crabs, bivalves,
gastropods, brachiopods, sea cucumbers, cephalopods,
OEAQE AAOTEAO ATA ATTU MEOEAQ ATTOEAROAA GT AR 0ACOIAO
components (with few exceptions) of the catches along
Myanmar’s coast. The guide well covers species occurring
on trawling grounds of the continental shelf and upper
slope down to about 500 m depth. The coverage of
species occurring in shallow water habitats (mangroves,
AT0AT OAARON OAACOAO0 AAAGH T OAZ ATA OATATIAGOQ ATA ATOAI
OAAE MEOEAQ £ WHOA TEWEORA ATA OEA OAAAAQ £O OARAOOAA GT
Holmesetal., 2014, Allen and Erdman (2012) and Russell
(2016) for a more exhaustive treatment of the species
occurring in these habitats.
)TAIOARA £T 0EA COEAA AOA pu NEOE ODAREAO TAx 0T GAEATAA
(see Appendix 1) discovered on the 2015 Myanmar
0000AU A0 =<All A0 A TOTAARD TF NE000 CATCOADEEAAI
OARTOAO TE MEOE ATA TWAAOTETOAQOAAOAOA ODAREAO £I0
the Myanmar waters, for the Eastern Indian Ocean
(e.g. Penaeus pulchricaudatus, Uroteuthis machelae,
Hoplostethus druzhinini, Lepidotrigla omanensis,
Nuchequula longicornis) and for the Indian Ocean as
awhole (e.g. #EOFTTATA AEOUOAOAC SAATATT DAREEADO).
A number of undescribed and possibly undescribed
MEOE OPAAEAG jOAA YDDATAED ¢q ATIIAAOAA AOOETC OEA
surveys (2015 and 2018) are included in the guide
=<HE AT AOOAOEOE §eq VTN =ETC OEA OAEATOMEA TATAS
"tOAT OEA OTAAQOAET OA@ITTTU TE OEA MEOE FAOTA (T
the region, some species (e.g. Echinorhinus brucus,
Benthobatis yangi, Hydrolagus africanus, Scoliodon
laticaudus, Neoscopelus microchir, Synodus randalli,
Erisphex aniarusq AOA ETAIOAAA x£0E GEA NOAIETEAQ 0Aéo
POAARAETC OEA ODAAETEA TA W As 4ETOA OPAAEAD ETAIOAAA
in the guide on the basis of photographic record (e.g.
Cephaloscyllium silasi, Mustelus mosis, Paranibea
semiluctuosa, Ammodytoides xanthops, Trichonotus
setigerQ AIOT EAOA A 0A%6 NOAIETEAQ DOARAAETC OEA OPAAETEA
TAT A 3T TATEOE OPAAEAO 0OAE AD Pogonoperca punctata
(Serranidae), Apogon hyalosoma (Apogonidae)
Apogonichthyoides miniatus (Apogonidae), Rhabdamia

gracilis (Apogonidae) Siphamia tubifer (Apogonidae),
Pomadasys guoraca (Haemulidae) Rhinomugil
corsula (Mugilidae), Brachirus orientalis (Soleidae),
Stolephorus baweanensis (Engraulidae), Laeops clarus
(Bothidae) were not included because they were
recorded when the formatting of the guide was already
£T £00 NETAT DEAOAS

The discovery of so many new species and putative
new species is not surprising giving the limited
ETT<IAACA Tk OEA TAOLTA MEOE FAOTA ET —UAT TAQ ATA
the uncertain taxonomy of many groups in the region.
It is interesting to note that many new and possibly
undescribed species were found nearby mesophotic
coral ecosystems (30-150 m depth), which are poorly-
known deeper extensions of coral-reefs.

If a species not included in the guide is found, the user
can follow the instructions here provided regarding its
MEGAGETT ATA OOTOACA ATATTO ATTOAR) OEA %1&Z.ATOAT
and/or FishFinder Programmes.

Open nomenclature

¥ OATCA Te TDAT TT TATAIAOGOA NOATETEAOD ><A0A AKTDOAA ET
this guide in order to include numerous taxa (including
undescribed and possibly undescribed species) that
ATOIA T10 AA OARGOAIU EAATOREAA 4EA TWAATETC 1% OEA
NOATEEA0D OOAA ET 0EEO COEAA AOA AD FTTIT<0] aff. between
the generic name and species name indicates that the
specimen is thought to belong to a distinct species
closely related to the named species; while cf. in the
same position means “compare to” and indicates that
the identity of the specimen is uncertain but it possibly
AT00AODTTAO 0T OEA TATAA ODAAEAGS 4EA ROAIEEAO sp.
following a generic name indicates that the specimen
belongs to the indicated genus but (to the best of the
author/s knowledge) it does not conform to any available
valid species. Taxa with aff., cf. and sp. NOAETEAQO ETAIOAAA
in the guide are always accompanied by a statement in
the remark section to clarify their taxonomic status.

AEA ARETEOETT FIE WEOOQ T A CEOAT OAA AOA T10 Al<AU0 £0TIU
agreed upon systematists. Thus sometimes the concepts
of sensu lato (s.I.) and sensu stricto (s.s.) are used. When
s.l. follows the name of a taxa it means that the name is
being used in a less-restricted interpretation of what the
taxa holds; while s.s. indicates that the name is being
used in the stricter interpretation of what the taxa holds.

Preservation of specimens

OOAOAROOAA TEOE OPARETATO AOA AATO0AI 0T ATAQ TATOETC
and describing global biodiversity over time. Worldwide,
museum and university collections provide irreplaceable
resources and have an enduring role in taxonomic,
ecological, biogeographical and evolutionary studies.
It is therefore important that the correct preservation
procedures be followed to ensure the quality and
ITTCAGEU T DOAOAOOAA NEOE ODAAE TATGH

Specimens should be rinsed in water to clean off any mud
or sand. Then, if possible, they should be immediately
placed in 10 percent formalin solution upon capture
(this is made by combining 1 part full strength formalin
x£0E o DAOOO AIAAT ><A0AOGE &FOE ODAAE TATO OETOIA AA EGAA
in a natural posture, with the body straightened and
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TTO0E AITOAA POETO (T nEgACET Ty 4EA OPARETATO OETOIA
AA DIARAA EAAA 1E000 ETOT A =<EAA7 T TOOEAA FAQ TEITAA <E0E
ATTOCE £10 TAIET OTIOOEIT 01 ATOAO OEA nEOES **AFIOA NEgETC
specimens larger than about 15-20 cm it is advisable to
inject formalin into the body cavity (through the vent) or
to make a lateral incision on the right side of the belly to
ATTT> OEA ME@iAGEOA ETOT O0EA ATAU AAGROUS 4E£0 £0 DACKEAQIAOIU

available from pharmacies worldwide. However, it
contains formaldehyde, a hazardous chemical, so it is
highly toxic and its fumes should not be inhaled. Rubber
gloves should be worn while using formalin or handling
F10 TAIETZEAA OPAAE T ATO8)E UTO CAOFTO TAIET 1T UTOO0 OEET
or in your eyes wash it off with large amounts of water.
Always use formalin outdoors or in awell-ventilated area.
Specimens usually have to be left in formalin to be
MEGRA FT0 A x<AARE T0 OIECEGIU TTOA £ 1A0CA0 OEAT pm ATY
For long term storage it is desirable to transfer the
specimen to 70% ethyl alcohol solution (70% ethanol,
onb xAGA0Q AROAQ OEA NEOE O FONIU NEAA ET £10 TAIETS 00
MEQO0H OEA ME@AA OPAAE WAT OETOIA AA GTAEAA £10 A AAU TO
two in clean freshwater and go through distinct ethanol
washes (10% ethanol for two days, 50% ethanol for
two days) before being transferred to 70% ethanol for
long-term preservation (R. Bills pers. comm). Ethanol
is usually safe to handle, but can cause irritation to
the skin in cases of prolonged contact and is highly
MAT TAAIAS ¥ixAUO OFTOA EATAC OETOTOGEIU =<E0E <AOAO
after working with alcohol. Industrial ethanol is toxic
and should never be drunk. Receptacles containing
ethanol should always be properly and clearly labelled.
Ethanol is prone to rapid evaporation, and receptacles
holding it should be securely covered at all times, and
not be opened unnecessarily (Stiassny, 2015).

Photography

Unfortunately colours fade rapidly in preservative,
Therefore photography is a valuable method
of accurately recording the colour pattern. The
following steps will ensure the photos are of good
diagnostic quality: 1) the specimen should be
photographed when fresh as live colours fade quickly
ARORO ARAOEN ¢q OEA NETO OETOIA AA OPOAAA TOO ATA
pinned in erected position with sewing pins on a
DEAAA TE MA) O0UOTETA T T0 AAOAATAOAN A O TAIT ATTOTO
TEFIO TAIET OETOIA OEAT AA ADDIEAA (0T 0EA METO =<EOE A
small paintbrush and allowed to set for a few minutes
AAETOA OEA DETO AR OATTOAA oQ =AQ MEOE OETOIA AA
blotted dry with a cloth or paper to prevent annoying
glare when photographed; 4) the specimen should
be photographed on its left side from straight above
ATTOOAGOETC AAAECOTOTA ATA <0 OEATETO£011U AOAROAAY
5) aruler or some other object of known length should
AA DIARAA ARGEARD OEA NEOE <EAT E0 €0 DETOTCOADEAA
QQMAMEOEAOATAAAGTEAOOETOIA AT < AUOAAPETITCOADEAA
in dorsal and ventral views; 7) close-up photos of
important diagnostic features (e.g. rostral ridges and

ETTAO DA0O T¢ DAROTOAT NET ET Triglidae, shape of esca
in Antennariidae, palatal tooth patches in Ariidae,
light organ in Physiculus (Moridae), upper and lower
teeth in sharks) should be taken when possible.

Collection of tissue for genetic
analysis

In association with “classical” morphological studies,
molecular tools have been shown to be particularly
useful in distinguishing between species, and identifying
ODAAEAO AT TDIAGAGH ACO AIOT 0T AATETA EFCEAO AAOACTORAQ
and relationships of taxa in phylogenetic studies.
DNA tools are also used to identify appropriate stock
boundaries and, along with chromatophore patterns,
to identify early life history stages such as juvenile and
TEOE 1A00AMS Formalin-preserved specimens cannot
be used for genetic analysis due to degradation of
nucleic acids in these specimens. Only fresh/frozen
or ethanol-preserved specimens can be used for genetic
analysis.

Procedure

# Make sure to wash your hands between handling
MEOEs 4EA OAEOOTOO OAAIDAT ATA £T0AADO TO00 AIOT
be cleaned thoroughly of any possible DNA
between each sample. This is done by plunging
the instruments exposed to the previous sample of
DNA (or tissue) into high concentration ethanol.

g #00 A OTAI PEARA TE TET OFO00A ROTT OEA PAIGEA
FPOAEA00AAQ TO DAAGTOAI TETO OGETC A ATAAT OAAIPAT TO
scissors. Alternatively, a muscle plug can be taken
from the caudal peduncle below the lateral line.
Fin clips and tissue sample should be removed
#OT T TTI0 OEA OFCEO OFAA TE OFA TEOES Do not damage
OEA 1AR) OEAA T OEA NEOE AD OEEO OFAA EO GOAA £10
morphological studies.

F Tissue size should be at a minimum 5 mm?2 which is
about the size of a green pea.

# Each tissue sample should be placed into a small
plastic vial containing 95% ethanol. The vial can be
kept at room temperature. It is very important that
tissue samples be completely immersed and not
ADTOAA 0T A0 §ORAT OETOIA AATEIAA 0T 0EA 0TDQ

£ A minimum 10:1 ratio of preservative to tissue is
desired.

F Each vial must be labelled with a permanent
marker. Ensure that the following information be
included on each label: sample number, collection
date, and species.

£ The sample number leads back to other useful
information recorded on the data sheets, eg.
TTAATEOCh ATTIAAGTO§00 TA T AN OUDA Tr ATIIARGETT JAIGSTET
AIEDQ MEOE TATGOE ATA OAh AORS

# Samples must be kept out of extreme sun/heat as
this may damage the DNA.

Packing specimens*
4EA GDAAE TATO QA T £10 TAIT AAT A OKTO0F TO0AO o1
OAEATONER ETOOEOOOETTO OTAAO 3DAAEAT OOTOEOETT 1pyr §30
A180) of the IATA Dangerous Goods Regulations. As

*by A. Graham (Australian National Fish Collection)
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so, the specimens need to be packed according to the
following rules of SP A180:

F Remove the specimens from the formalin. If
possible, wash the specimens in freshwater so
that there is no excess formalin on the specimens.
If you can soak the specimens in freshwater for 30
minutes that would be great. If you cannot soak the
ODAAE T ATONOEAT < AGEETC x<E0E ><AOAQ EO OOREAEAT(S

F Wrap each specimen in cloth (muslin or similar)
moistened with freshwater. Please use clean white
cloth only. Do not use coloured cloth, as the colour
may stain the specimens. Some of the specimens
can be wrapped together, if this is easier for you.
The specimens do not need to be wrapped/packed
000AECED 10 MAG 4EAU AAT AA x<OAPDAATDAAEAA
slightly bent or curved. This may assist when placing
the specimens inside the transport container.

F Place each of the wrapped specimens inside four
strong plastic bags. If you do not have a plastic bag
sealer, then either tie a knot in each plastic bag or
twist closed the top of each bag and secure it with
a rubber band or string. Some of the specimens
wrapped in the cloth can be placed together in
the plastic bags. The aim is to pack the specimens
OT OEAQ 0EAOA O TT AEATAA IE nOEA TAAEACA AGCETC
transport. IATA Dangerous Goods SP A180 requires
some absorbent material (cloth or towel is ok) to
be placed inside the plastic bags to soak-up any
between the second and third plastic bags.

F Place the plastic bags containing the wrapped
specimens inside a plastic drum/barrel. A drum
with alocking metal ring-clamp is very good as once
the ring-clamp is locked in place there is no chance
that the drum lid can fall off during transport.
4EA AOO T TAAAQ 0T AA £000 TAOCA ATTOGE (T ME0 OEA
OPAAE TATOS )£ UTO AATTTOTETA A A0O T OEAT A 00OTTC
cardboard box can be used. If you use a box, do not
pack too much weight (no more than 10-15 kg) into
the box, as the weight of the specimens may cause
the box to fall apart during transport. It is better to
use more than one box to ship the specimens, than
to overload a single box.

E %UDOU OPAAA ET OEA AOOT 10 Algq AAT AA TEIAA
with bubble-wrap plastic or polystyrene foam
pieces. The extra packing (bubble-wrap plastic or
polystyrene foam pieces) will stop the specimens
moving around inside the drum (or box). The extra
packing may not be required if the specimens in the
DIAGGER AACO AROOATIU nEll 0EA AOO T8

F It is also a requirement of SP A180 that the
ATTOAETAO£0 WAOEAA COAEATOETER OAOAAOAE ODAAE TATOH
not restricted Special Provision A180 applies” This
description should also be included on the Air
Waybill.

Before the specimens can be sent, please check
paperwork required by the recipient’s country Customs
ATATTO 1O0AOATCETA THEAEAIGS 3TWA ATOTOORAD  AICH
Australia) are strict regarding the documentation sent
with the specimens. Incomplete documentation can delay
a shipment on its arrival to these countries. A Customs

and Quarantine Declaration for the specimens must be
completed for some countries (e.g. Australia).

Presentation and format

The authors’ goal was to produce a compact and easily
TATACAAAIA COEAR OEAQ < TOIA AR <EOEET OAAAE Tk NEOEAQU
workers at all levels. Consequently, the guide had to be
kept as simple as possible (e.g. Arabic numerals used
ATOE £10 OPETTO0 ATA OTE) 0AU MET ATOT00q ATA AAGRA
largely on illustrations, while the text was kept as succinct
as possible. This obviously implies certain limitations of
OEA COEAA £10 AT AAROOAGA EARTOMERAGETT Tk All ODAREAGS )0
is therefore recommended, in the case of any doubt, that
OEA OACETTAI 0R00 T &1/ 3PAAEAQ )AATOMEAAGETT OEAAGO
£10 0EA 7A0OAOT #ATO0AI OARETEA #AOPATORO ATA _EATH
1999-2001) and/or the taxonomic literature cited in this
guide be consulted, being more comprehensive in species
coverage and giving a much more detailed account of the
diagnostic characters of each species.

Each of the major taxonomic groups is introduced by a
schematic illustration of the main body parts of a typical
representative species and some measurements and
ORAETEAAT 0RO WO T CATACAT OOA GT TEOEAQU > TOEAGS ¥ COEAA
to the higher taxonomic categories, “Guide to Orders/
Suborders and Families” arranged in phylogenetic
(systematic) order is also included. Size information
included in this section refers to the largest member
species of a given family occurring in Myanmar’s waters.
4EA 000 0EETC OEA 00RO OETOIA AT =<EAT A OPAAETAT
is caught is to determine to which higher taxonomic
category it belongs, and then follow the page number
to reach the family within the “Guide to Species”. The
diagram representing the family can, in most cases,
EAID x<E0E EAATOREAACCTT OEOTOGE E00 GATAOAIEUAA OEAPA)
but particular care should be paid to examination of the
AEAOAROROS/ TAAOEAFA TEIU EAO AAAT EARTOMEAAR OEA ODAREAD
can be determined by looking at all the species accounts.
Users are strongly advised not to rely exclusively on
AITTO0 PIAOAO FI0 ODAAEAC EARTOREAAGET TS 4EA ACOATCA TATO
of species within a family is alphabetical by genus and
species. Text for each species includes information on
TATAC] OREATOMER TATAO) &1/ TATAO T %ICIEOE %l
and French (Fr) (where available) and local names. The
local names included are those gathered by the local
AGOETO0 TOAO OF TA ET 0EA ATOO0A Tk OEAEO MEATA =<10E$ )0 £O
hoped that other local names will be added directly on
OEA OEAAGO AU OOA00 ATA AT T T OTEAAOAA 0T EOEAGEAG THEAAQ
or FAO. Maximum size for each species is expressed as
total length (TL), fork length (FL), standard length (SL),
disc width (DW) (only for batoids), body length (BL)
(only for shrimps, prawns and lobsters), carapace width
(CW) (only for crabs), and mantle length (ML) (only
for cephalopods). Moreover, information on diagnostic
features, colour pattern (including sexual dimorphism
and ontogenetic changes), catch methods and habitat is
provided. A remarks section mostly with taxonomic and
nomenclature comments is included where necessary.
Colour plates for a large number of species consisting
almost exclusively of specimens from Myanmar’s waters
are included at the end of the guide.
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STOMATOPODS

Eighteen species, belonging to three families are included in the guide.

TECHNICAL TERMS AND MEASUREMENTS
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lateral view of a stomatopod (mantis shrimp)
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Stomatopods

antennule cornea
peduncle of eye

ocular scales

/4\\ S

antennular
process

rostral plate

median carina antennal scale

of carapace anterolateral spine

of carapace

anterior part of body (dorsal view)

carpus

merus

propodus
dactylus
ETMAGAA
crushing claw basally

protopod

proximal exopod
segment

distal
segment

primary

endopod spines

left uropod (ventral view)

spearing claw

basic types of raptorial claw
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GUIDE TO FAMILIES

ODONTODACTYLIDAE | Page 14

telson with
median carina

eye globular, not

Odontodactylid mantis shrimps T-shaped _

To about 17 cm (BL). Marine. Three species of o

ETOAOAGO 0T MEOEAOEAQ AOA ETAIOAAA ET OEA = OfAA 01 N R

Species. \\%\ )
claw slender, dactylus surf?gi:efptﬁg%/szrl?)ooth

swollen basally

| LYSI0SQUILLIDAE | Page 15

eye T-shaped, with
: : large bilobed cornea no median
Banded mantis shrimps ) body smooth caring on talson

To about 38 cm (BL). Marine. One species of interest
01 IEOEAQEAO £O ETAIOAAA ET OEA = OEAA 01 3DAAEAGS

body conspicuously
banded

claw large and slender,
with many teeth

SQUILLIDAE

Squillid mantis shrimps

To more than 33 cm (BL). Marine and estuarine.

STOQOAAT ODAAEAO TEDTOATOEA] ETOROACOOF IEOEAGEAO AOR oy -anaped. with telson with
ETAIOAAAET OEA = OEAA 0T 3DAAEAG large bilobed cornea median carina

Page 16

longitudinal
ridges on body

claw large and slender,
with many teeth
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ODONTODACTYLIDAE
Odontodactylid mantis shrimps

Odontodactylus cultrifer (White, 1851) | FAO names: OAQOAT TATTOTAAROUIEA TATOEO OEGETD (En)

Local name(s): 9A0TC 3TTA +£T 00UOTH OA +ATTS
Habitat: Burrows in level sandy-mud bottoms
from 7 to 51 m depth.

Fisheries: Bottom trawils.

Distinctive Characters: Ocular scales separated
AU AEOETA) SZO0EAPAA AAGHOUN OABRGTORAL AlAx
dactylus with 2-3 small teeth on inner margin;
distal segment (b) of uropodal exopod equal to or
greater than 1.5 times length of proximal segment
(a); telson dorsal surface with distinct high, thin
median carina and 2 longitudinal carinae either
side of midline.

purple uropods and antennal scales. proximal segment
- of exopod

ocular Lo 4\ median
scales ( \ \ carina  gjstal segment
of exopod
anterior part of body VI abdominal somite, telson and .
(dorsal view) right uropod (dorsal view) Size: To about 12.5 cm (BL)
Odontodactylus japonicus (De Haan, 1844) | FAO names: Japanese odontodactylid mantis shrimp (En)

Local name(s): *ADAT +£T 00U0TH OA +ATTS
Habitat: Burrows in sandy or shelly bottoms from
30-82 m depth.

Fisheries: Bottom trawils.

Distinctive Characters: Ocular scales appressed
medially; raptorial claw dactylus with 5 or more
small teeth on inner margin; 5" abdominal somite
without spine posterolaterally in adults; telson
with longitudinal carina extending anteriorly from
inner intermediate denticle.

Colour: /0R0ATI OAITTT DETE 0T PAIA COAUZCOAAT
=E0E DETEZDOODIA ATOATTAI OAAIAG SOTDTAO DAGAI
yellow; exopod distal segment often purplish.

longitudinal
carina

intermediate
denticle

no spine
p VI abdominal somite, telson and
abdominal somites III-V (lateral view) right uropod (dorsal view)

Size: To 19 cm (BL)
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Odontodactylus scyllarus (Linnaeus, 1758) | FAO names: 2AM TATTOTAARUIEA TATOR0 OECETD (En)
Local name(s): +UAOE 4AT +£T 00UOTH OA +ATTS 2 pairs of
carinae

Habitat: Lives in existing burrows in shallow rough
bottom habitats, often on or near coral reefs to a
depth of 30 m.

Fisheries: #TTIARAA DOE T AOEIU AU EATAS
Distinctive Characters: Ocular scales appressed VAR
medially; raptorial claw dactylus with 2-3 small WA
teeth on inner margin; proximal segment (a) of intermediate .
uropodal exopod longer than distal (b); ocular ~ denticle  longifudinal
sca!es fused |n_m|dI|ne; telson with 2 pairs of VI abdominal somite,
carinae converging under apex of median carina; telson and right uropod
5t abdominal somite with posterolateral spine. (dorsal view)
Colour: One of the most brightly coloured

stomatopods, with deep blue uropods and those

and other appendages lined with bright red setae. of

e
ocular scales TS\ ﬁ;” =

abdominal somites anterior part of body

I1I-V (lateral view) (dorsal view) Size: To 17 cm (BL)
LYSIOSQUILLIDAE

Banded mantis shrimps

Lysiosquillina maculata (Fabricius, 1793) | FAO names: Zebra mantis shrimp (En)

Local name(s): Thar Man Kin, OA +ATT}

Habitat: Burrows in level bottoms near shore.
Fisheries: Bottom trawils.

Distinctive Characters: Dactylus of raptorial claw
with 10 or 11 teeth (usually less in adult females);
AE00AT ATA TE GOTDTAAI ATATDTA AAOES

Colour: Distinctly banded with alternate light and
AAOE AATAQS

male female
AEO0AT ATA AAGE
Size: To 38 cm (BL)

anterior part of body (dorsal view)
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SQUILLIDAE
Squillid mantis shrimps

Carinosquilla spinosa Ahyong & Naiyanetr, 2002 | FAO names: Spinous mantis shrimp (En)

Local name(s): 1 3AfE 3EE +ET 00UOTH OA +ATTY
Habitat: Burrows in sandy-mud bottoms from 30
to 40 m depth. blunt pectinations
Fisheries: Bottom trawils.

Distinctive Characters: Lateral process of 5%
thoracic somite bilobed, with an anteriorly-directed
ODETA ATA A OETO0AG TAGROATIUZAEOAROAA TTAA) AUAGOAIE
with short, irregular carinae; dorsal surface of
carapace, thorax and abdomen completely covered
with longitudinal carinae; submedian carinae of
6" to 8" thoracic somites and 1%t to 4" abdominal
somites ending in spines; raptorial claw dactylus
with 6 teeth.

Colour: /0A0AT DAIA COAUZAOT<T x£0E AAOE AOT=<T
grooves on body; primary teeth of telson and process
terminal spines of uropodal protopod and outer double
spines of uropodal exopod red.

AIME

lateral processes of

thoracic somites 5-8 PR
eyes (dorsal view) Size: To11.1cm (BL)

Cloridopsis scorpio (Latreille, 1828) | FAO names: ""IAAEZ0DT00AA TATOO OO TD %10

Local name(s): +T 00U0T 1 —AA 3407 A +ATTS
Habitat: Littoral and sublittoral estuarine habitats.
Fisheries:

Distinctive Characters: Lateral process of 5"
thoracic somite a broad, anteriorly-curved spine;
propodus of raptorial claw lined with pectinations
TT TAAIOOAT TAOCET) OAIOTT TAREETC ITTCEOOAETAI
carinae on surface; rostral plate longer than broad;
raptorial claw dactylus with 5 teeth.

Colour: Dorsal surface grey-brown with orange-
red carinae; 51" OETOAARA OT T EOA =<EOE A AIAAE 0PT0 A)

_. corneabroader

base of lateral process. =, = e
i .:.7‘//
AR
‘all':..'.‘ .Jt_{
rostral plate /'?%Z;Y:):
longer than [ g
broad )” : N

/L] L\\

anterior
curved
spine

anterior part of body (dorsal view) Size: To9cm (BL)
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Squillidae - 17

Dictyosquilla foveolata (Wood-Mason, 1895) |

Local name(s): OFEA +=A0 +ET 00UOTH OA +ATTS
Habitat: Muddy bottoms to a depth of 50 m.
Fisheries: Bottom trawls.

Distinctive Characters: Lateral process of 5%
thoracic somite bilobed, comprising a laterally
and anterolaterally directed spine; dorsal surface
of carapace, thorax and abdomen covered with
TAGEZIEEA  OAGEAOIAOAA  AAGETAA] DOTPTAGO X
raptorial claw lined with pectinations on occlusal
margin; lateral process of 6" thoracic somite
bilobed and broadly rounded; raptorial claw
dactylus with 6 teeth; cornea slightly narrower
OEAT AUAGOAIES

Colour: Dorsal side of body and tail greyish brown.

FAO names: 2A0AQIAOAA TATOR0 OO TD %1

Size: To 10.5 cm (BL)

Erugosquilla woodmasoni (Kemp, 1911) |

Local name(s): +ET 00UOT , TTA #EAxi OA +ATT}
Habitat: A shallow water species inhabiting
burrows on level sandy-mud bottoms to a depth of
50 m.

Fisheries: Bottow trawls.

Distinctive Characters: Lateral process of 5"
thoracic somite bilobed, with an anteriorly-directed
spine and a shorter, laterally-directed lobe; dorsal
OOO0RARA T AAOADARA O T TTOE OEETUN TAREETC ATU (0AAR
of an anterior bifurcation on the median carina;
ATO0AT OOOFAAA TE OAIOTT TAAEETC A TETA T 00AROAIAG
on each side of median carina; anterior margin of
ophthalmic somite broadly rounded, with median
point; raptorial claw dactylus with 6 teeth; meral
tooth and tubercles on the carpus of the claw.
Colour: Dorsal side of body pale grey-green
(abdominal somites mottled to banded in some
specimens); uropodal exopods blue.

anterior margin of

rostral plate ophthalmic somite

broader
than long

\ o ;/ median

i / carina
‘! AT \

anterior part of body (dorsal view)

T=5-7/F— bilobed
B

—

FAO names: Smooth squillid mantis shrimp (En)

tubercles

right raptorial
claw (lateral view)

(from Ahyong et al., 2008)

L )

lateral processes of
thoracic somites 5-7

Size: To 15 cm (BL)
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Stomatopods

Harpiosquilla annandalei (Kempt, 1911) |

Local name(s): ! . ATAA +T 00U0TH A +ATTY
Habitat: Silty-sand substrates from 15 to 206 m
depth.

Fisheries: Bottom trawils.

Distinctive Characters: #A0ADAAA DTOOAOTTAOAOAI
margin deeply excavated and propodus of
OADOTOFAT AlAx TETAA xE0E MEgAA OPETAO §00OA Tk
all Harpiosquilla); carapace with median carina;
thoracic somites 6-8 with distinct submedian
carinae; intermediate carinae of thoracic somites
with posterior spine; submedian carinae of 5™
and 6™ abdominal somites with posterior spine;
raptorial claw dactylus with 8 teeth.

Colour: 3TAIl AIARE DIET00 FAEOT TAGIDETOAGQ
scattered over a pale grey dorsal surface; grooves
ATA MAGETAATT ATAU AAOE AOT>T1) AE00AT OAC TATO Tk
O0TDTAAI AGTDTA AIAAE x<E0E <EFOA TEAIETA) ORIOIT
xE0E A DAEO T AAOE TAATIE TT A DAIA TOOIETAS

submedian
carinae

I C posterior 2T o
7 spine

lateral processes of thoracic somites 5-7

FAO names: Annandale’s harpiosquillid mantis shrimp (En)

EgRA /

spines

posterolateral

median margin excavate

carina

e L'ﬂ

o

posterlor

4" white
L LS

midline

ocelli

Size: To 13.7 cm (BL)

Harpiosquilla harpax (De Haan, 1844) |

Local name(s): $A OUA +ET 00UOTH OA +ATTS
Habitat: Inhabits level sandy-mud bottom, near
the shore to depths of about 70 m.

Fisheries: Bottom trawls.

Distinctive Characters: 21000A1 DIAOA 00FATCOIAO
with anterior projection; carapace with median
carina; thoracic somites 6-8 with intermediate
carinae unarmed posteriorly; abdominal somites
1-5 with indistinct submedian carinae; raptorial
claw dactylus with 8 teeth.

Colour: Dorsal surface ligth grey-brown; grooves
and carinae on carapace and posterior margin of
TETAI OT WEOAQ ATAAE AOT>< TN 0AIGTT =£0E A DAFO
TETOAT AAQE 0D1008

anterior

no spine on projection
5 4 5"somite
of thorax
6
7
8 posterior

spine absent

lateral processes of
thoracic somites 5-8

FAO names: 2TAAA0 EAOBETONOETIEA WATOEO OECE TD 1961

anterior part of body
(dorsal view)

Size: To 26.2 cm (BL)
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Squillidae - 19

Harpiosquilla melanoura Manning, 1969

Local name(s): ( TAA A0 +ET 0OUOTH OA +ATTS
Habitat: Inhabits muddy-sand bottoms between
depths of 10-80 m.

Fisheries: Bottom trawls.

Distinctive Characters: #A0ADAAA  x<EOETO0
median carina; thoracic and abdominal somites
1-5 without submedian carinae; raptorial claw
dactylus with 8 teeth.

Colour: Dorsal surface dull tan brown; posterior
TAOGETO TF OETOAAEA ATA AAAT TETAI OT TE0AO AIARE
brown; telson with yellow primary teeth and a
pair of oval red-maroon spots; distal segment of
O0TDTAAI AGTETA ATOR0AIU AIAAES

FAO names: ""IAAEZOAEIAA EAODETONOHIEA TATOE0 OECE TD §%1Q

distal
segment
AlAAE

left uropod (dorsal view)

Size: To 16.8 cm (BL)

Harpiosquilla raphidea (Fabricius, 1798) |

Local name(s): +ET 00UOT **AI00 OA +ATTS
Habitat: Burrows in sandy mud, often estuarine,
2-51m.

Fisheries: Bottom trawls.

Distinctive Characters: #A0ADAAA x<E0E TAAEAT
carina; intermediate carinae of thoracic somites
6-8 with posterior spine; submedian carina of 5%
abdominal somite unarmed posteriorly; rostral
plate with slender apical projection.

Colour: $:00A1 0AC TATO T GOTDTAAI AGTETA AQOEW

long anterior
projection

FAO names: "tAT0 EAODETONOEIEA TATOR0 OECE TD %10

posterior
spine

lateral processes of
thoracic somites 5-7

anterior part of body (dorsal view)

Size: To 31 cm (BL)
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Kempella stridulans (Wood-Mason, 1894) | FAO names: Kemp's plain mantis shrimp (En)
Local name(s): +A TD +T 0000TH 0A +ATTY e i "‘\::;:;i
Habitat: Soft substrates from 122 to 432 m depth. -

Fisheries: Bottom trawls.

Distinctive Characters: Lateral process of 5
thoracic somite with a single, slender laterally-
directed spine; lateral processes of 6" and 7t
thoracic somites bilobed; rostral plate without
median carina; raptorial claw dactylus with 6 teeth.
Colour: Dorsal surface light brown with carapace
grooves, posterior margins of thoracic and
AAAT TETAT OT TEOAQ AAOE AOT>T) OTTEA0 ¢ ATA o

brown patches; telson with pale orange carinae;
uropod with orangish protopod and exopod

margins.
ventral process
5 7% - lateral process
6 )
7
8
lateral processes of L
thoracic somites 5-8 Size: To 13.5cm (BL)
Miyakella nepa (Latreille, 1828) | FAO names: Small-eyed squillid mantis shrimp (En)

Local name(s): —UA0 ,TTA 4EAA +T 0OUOTH 0A
Kann.

Habitat: Burrows in sand and mud level bottoms
near the shore to less than 25 m depth.

Fisheries: Bottom trawls.

Distinctive Characters: Lateral process of 5 to 7%
thoracic somites bilobed; dorsal surface of carapace
pitted or eroded; median carina of carapace
bifurcates posterior to dorsal pit; 4" abdominal
somite with submedian carinae usually armed
posteriorly; raptorial claw dactylus with 6 teeth.
Colour: Dorsal surface olive grey-green; carinae
ATA COTIOA0 1T ATAU AAOE COAAT) OOIDTAAI
BOTOIDTA x<EE BETE OROWETAI ODETAQ) OOTDTAAI
AGTDTA =HE Ar00Al OACTATO AAOE AIOAZCOAAT
distally and proximal segment yellowish.

IARY

NS

base of bifurcation
of median carina

anterior part of body (dorsal view)

Size: To 16.6 cm (BL)



* OEAA 01 3pAAEAG

Squillidae - 21

Oratosquillina interrupta (Kemp, 1911) |

Local name(s): —AOTTT +£T 00UOTH OA +ATTS
Habitat: Inhabits level sandy-mud bottom, near
the shore to depths of about 25 m.

Fisheries: Bottom trawils.

Distinctive Characters: Median carina of carapace
interrupted at base of bifurcation; rostral plate
without median carina; dorsal ridge on carpus of
raptorial claw tuberculate; lobe between primary
spines of uropodal protopod convex; 4™ abdominal
somite with submedian carinae unarmed
posteriorly; raptorial claw dactylus with 6 teeth;
mandibular palp present.

Colour: Dorsal surface pale olive green; posterior
TAOGETO T& OETOAREA ATA AAAT TETAI OT TEORO AAOE
green; telson with red primary teeth and a single
AAGE TAOTTT OPT0 POTZETAINU TT TAAEAT AACETA)
uropodal exopod with yellowish distal segment on
proximal third.

FaN

lobes

carpus of right raptorial claw

g 9 )
x\/% SN AN

protopod of left uropod
(dorsal view) (ventral view)

FAO names: Maroon-spot mantis shrimp (En)

median
carina
interrupted

Size: To 16 cm (BL)

Oratosquillina nordica 'EUITG Q #EATH ¢y |

Local name(s): 4ExAQ , AU #EAQTC +ET 00U0TS
Habitat: Inhabits sandy-mud bottoms, near the
shore to depths of about 70 m.

Fisheries: Bottom trawls.

Distinctive Characters: Lateral process of 5"
thoracic somite bilobed, with posterior lobe of
lateral process with blunt apex; median carina
of carapace interrupted at base of bifurcation;
raptorial claw dactylus with 5 teeth; mandibular
palp present; abdominal somites 1-3 with lateral
carinae unarmed posteriorly.

Colour: $T00AI 000FAAA TECEO COAUZAOT>Th AAOEAQ
mid-dorsally; posterior margin of body somites
red; telson with red primary teeth; uropodal
AGIDTA Ar00Al OAC TATO UAITT> x<EE OTAIl AIAAE
patch on inner part.

FAO names: - TOOEAOT NEOAZOTTOEAA TATOEO OECE 1D §9%1(

Size: To 13.1 cm (BL)
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Stomatopods

Oratosquillina perpensa (Kemp, 1911) |

Local name(s): 4EA0 —AT +ET 00UOTH OA +ATTS
Habitat: Occurs in sublittoral, sand and mud
level-bottom habitats, in depths of 100 m or less.
Fisheries: Bottom trawls.

Distinctive Characters: 2AD0TOFAI AlAx AAAOUIOO
with 6 teeth; mandibular palp present; rostral
plate broader than long; anterolateral spines of
carapace extending to or overreaching base of
rostral plate; dorsal ridge on carpus of raptorial
claw smooth, undivided; lobe between primary
spines of uropodal protopod concave.

Colour: Body pale tan; telson with reddish primary
ORAGE ATA A AACE OAA DOTZETAI DAOAEﬂ O0TPTAAI
AGTETA ALO0AT 0AC TATO UATTT<EOE <E0E AIAAE DAGAE
on inner half.

rostral plate
broader
than long

/] |
i L | ‘\\\\ anterolateral
| t AN spine

L)

8
anterior part of body lateral processes of
(dorsal view) thoracic somites 5-8

triangular
posterior lobe

FAO names: #1 T T1T ONOHIEA TATOHO OECE T D %1Q

concave
lobe

protopod of left uropod
(ventral view)

carpus of right raptorial claw
(dorsal view)

Size: To 11.9 cm (BL)

Squilloides leptosquilla §**0TTEG pyyeq |

Local name(s): 4ExAQ ,AU #EAQTC +£1 00UOTH OA
Kann.

Habitat: Inhabits soft bottoms between depths of
170-754 m.

Fisheries: Bottom trawls.

Distinctive Characters: 2ABGTOFAI AlAx AAROUIOO
with 4 teeth; mandibular palp absent; carapace
with anterolateral spines and intermediate
carinae; abdominal somites 1-6 with submedian
AAGETAA OAIOTT OOA T AAEAT 0AAGE EOE ME@AA OPETAS
Colour: Dorsal surface pale orange with brown
orange or reddish orange carinae; ventral surface
white; merus of raptorial claw pale orange; carpus,
propodus and dactylus white; a pair of red maroon
patches on telson; uropods pale orange.

FAO names: Four-toothed mantis shrimp (En)

4 teethon < LD
raptorial claw =N
dactylus i

Size: To 11.8 cm (BL)
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)T —UAT TAG OE0E 10 AOA AAGCE( ATA FAQ TAA £10 ATOE TTAAI ATTOO THXEIT

SHRIMPS AND PRAWNS

ATA AgpT00s ¥ 00:0ATAT MEOEAQ TAT AAGAE OECE TDO

by gillnets, push nets (Acetes DB AAC TAO 00AEA TAOO ATA 00AD0R =< EFIA AT T T AOAEAT TREOE TOA EOEAGEAO OOA ATOOT T 00AX<iGs
OATAAEAAA AOA Tk CORAO AT T WAQAEAT OAIOA TT OEA TTAAI ATA ETOROTACETTAI WAQEAD FAAAD) OETOA 15 0 AT OEUAGS BECE TROFIO T
OEA FITA TF TATUNEOEAO ATA BIAU A TAETO OTAET AITA OATAGEITORFDO ATA ARTTICU ET ATOE TACTTTO ATA OEA OAAS 1 010AT TE uT
species belonging to 2 suborders and 9 families are herein included.

antennal

MACAIIO T

<>

i rostrum

S
antennule /

/

TECHNICAL TERMS AND MEASUREMENTS

< body length (BL)
«—— carapace ——>»<€<——————————— abdomen >—>

transverse

suture 1-6 abdominal segments

or somites,
orbital spine ( )

dorsal crest

MACATIA N
antennal /{
scale / \"" ' ) telson
antenna Vi / ' \ (& .......... T
3rd / : // petasma &
maxilliped \ \ tail fan
1 pleopods
longitudinal : \ \\\‘ uropod D
suture : N \
-<— pereiopods or legs % general body shape

rostrum

/N

non-grooved
carapace

epigastric (or 1% rostral)
tooth

orbital margin postorbital

rostral teeth 8
spine

suprahepatic
spine

gastrofrontal crest

gastrofrontal groove

\ antennal spine
<~ gastro—orhbital crest

hepatic
. antennal crest spine
median groove

rbi ntennal
postrostral crest orbito-antenna

carapace (dorsal view)

groove
adrostral groove pterygostomian
adrostral crest spine . hepatic crest submarginal
grooved branchiostegal crest
carapace spine
carapace (lateral view)
pleurobranchia arthrobranchia
’/J/
L)
telson with podobranchla\xaﬁ JJ_& 29 %
movable spines
P epipod — /gé—%\z‘ o
pereiopod with exopod
branchiae merus P ~— basis
ischium
telson without
movable spines propodus
A dactylus

carpus
palm
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anterior left pereiopod
process

of 4th pair distomedian

rojection
» . / proj
penultimate ‘ [ ooy

posterior
thoracic process

Y Ve —— ventral
segment . costa
(sternitexuny '> median lobe
left pereiopod f/ |
last thoracic of 5th pair i 1&
segment / o1 lateral lobe

(sternite XIV) . | ]

I

"""" &
Penaeus
distomedian
projections
anterior

plate

distolateral
posterior projections
plate
< 3 1m__'_._.,.....—---um'u-..-...._
Parapenaeopsis
distomedian
projections
anterior
plate
distolateral
projections
lateral
plates
posterior
transverse
ridge Metapenaeus
left
distomedian .
projections int lnned"_ ;
. intermediate
thelycal plate o ot ST o strip
 right outer distomedian
coxal plate distolateral intermediate lobule
4th leg projection strip
intermediate
plate

anterior
sternal plate

distal part

(dorsal view)
posterior Metapenaeopsis
sternal plate
basic types of petasma
basic types of thelycum of (joined endopods of 1st pair of pleopods)
female penaeid shrimps of male penaeid shrimps
(ventral view)

(ventral view - except otherwise stated)



* OEAA 01 30ATOAR0 ATA 8A TEIEAQ 25

GUIDE TO SUBORDERS AND FAMILIES

Suborder DENDROBRANCHIATA
Sergestoid and Penaeoid shrimps

OIAQOIT Tk OAATTA AAAT TETAI OAC TATO TOAOIAPBETC
OEAQ T OEE0A OAC TATO TTIU) DETAAQ £ 000 o DAEOO TE
pereiopods equal or sub-equal. Eggs not carried by
the female.

1stsegment overlaps

2 segment
9 abdomen

ARISTEIDAE
Page 29

Aristeid shrimps
To about 33.4 cm (BL). Marine, deep water; benthic.
&EOA ODAAEA Tk ETOAOAGO 0T MEOEACEAO AOA ETAIOAAA ET
OEA = OEAA 0T 3DAREAGS
outer antennular post-orbital spine
MACATIO T OET00 absent

inner

antennular ————> .=

TIACAIIO T o
long

with tubercle

pincers

eyestalk

PENAEIDAE Page 31

Penaeid shrimps
Toabout 27 cm (BL). Marine and estuarine, benthic,
AEFO0U OPAREAD T ETOAOAGO 0T NEOEACEAO AOA ETAIOAAA ET

OEA = OFAA 01 3DAAEAG Metapenaeopsis barbata (De
Haan, 1844) and Metapenaeopsis menoui #0T0TEAG
1991 although sampled during Nansen trawl
surveys in Myanmar’'s waters are not included
in the guide due to their minor commercial
importance. The recently erected genera in
Penaeus s.I. and Parapenaeopsis s.l. are indicated
as subgenera here as these taxa have not been
supported by phylogenetic studies.

without
tubercle

eyestalk

_outer and inner _
ATOATTOIAOMAGATIO T
of same length

cervical groove
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SYCYONIIDAE | Page 46

Rock shrimps

To about 8 cm (BL). Marine, benthic. One species

TE ETOAOACO 0T MOEACEAC EO ETAIOAAA ET OEA =OFAA (T Ny grooves
Species. e,

cervical groove indistinct

. or absent
body robust, rigid,
with shell very hard, of
“stony”appearance
pincers

3rd and 4th pleopods
single-branched

SOLENOCERIDAE | Page 47

Solenocerid shrimps

To about 14 cm (BL). Marine, benthic, nocturnal,
gg Eq 8&%%@}933& A%%?Aoo 0T EOEACEAC AOA ETAIOAAA £1 post-orbital spine

present

cervical groove reaching (or
almost reaching) to dorsal
margin of carapace

with tubercle

pincers

eyestalk

SERGESTIDAE Page 49

rostrum shorter
Sergestid shrimps OBAT AUAOAIE
47 AATO0 T AT §7,05 —AOFTA ATA AOAREIOE »A0RO0)
APEPAIACER 45T ODAAEAQ TE ETOAOAGD 0T NEOEACEAC AOA
ETAIOARA ET OEA = OFAA 0T 3DAREACS

last 2 pair of legs (pereiopods)
reduced or absent

3rd maxilliped
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Infraorder CARIDEA (Suborder PLEOCYEMATA)
Caridean shrimps

OIAQOTT T£ OAATTA AAAT TETAI OAC TATO TOAOIAPDETC OETOA TF
ME000 ATA OEFOA OAC TATOO &E000 0T DAEOO TE DAOAETDTAG 10
only the second, ending in a pincer; the last three pairs with a
simple claw. Eggs carried by the female. 2 segment overlaps both
1stand 3™ segments

abdomen

PASIPHAEIDAE | Page 50

Glass shrimps
To about 11 cm (BL). Marine, pelagic. One species
TF ET0A0AGO 0T MEOEAGERD £ ETAIOAAA £T OEA = OFAA (T
Species.

1stand 2™
pereiopods

\
similar S /

e

pincers with many long, /W »»»»»»»» :/}
narrow teeth Gt

ACANTHEPHYRIDAE |

Page 50

Deepsea shrimps

To about 13 cm (BL). Marine, pelagic and occurring
in deep waters. One species of potential interest
0T TEOEACEAQ £ ETAIOAAA ET OEA =OfAA 0T 3PAAEAGH
VAATOEAPEUOA YETACEAOA VIATAE Q TTAROOIT pywt
and Oplophorus gracilirostris A. Milne-Edwards,
1881 were found during Nansen trawl surveys off
Myanmar but are not included in the guide because

1R00 AAOTAATO ATATTO TE O T AlIAQ OEUAS

pincers s on 1% 2 pereiopods, of
TAAOIU ANOAI OFUAN ATA
without teeth on inside border

last 3 pereiopods
not elongated
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PALAEMONIDAE | Page 51

Palaemonid shrimps
To about 26 cm (BL). Marine, estuarine, and
freshwater; benthic, Six species of interest to
MEOEACEAO AOA ETAIOAAA ET OEA = OFAA 0T 3DAREAGS
pincers

2" pair of pereiopods with pincers
and more robust than 1*t pair, often
very long and strong in adult males

Macrobrachium
carpus of 2" pair of
pereiopods unsegmented

AN Nematopalaemon

PANDALIDAE Page 53

Pandalid shrimps

To about 15 cm (BL). Marine, mostly benthic and
occurring in deep waters. Four species of interest
00 MEOEACEAO AOA ETAIOAAA ET OEA =OFAA (T 3PAAEAGH
Plesionika semilaevis Bate, 1888, sampled during
Nansen trawl surveys in Myanmar offshore waters
is not included in the guide because less abundant.

rostrum with
dorsal and ventral teeth ——————> ==

—IITNRy o~
= ‘=\<~.pxﬁl'
= s . )

— // (!"

pincers of 1t pereiopod ———>
small or absent 1

carpus of 2 .
pereiopod segmented ~

T 5
3 N

N

~ 4
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ARISTEIDAE
Aristeid shrimps

Aristaeomorpha foliacea 280011 pycxq |

Local name(s): 9A _ A0 00UOT (OTEA =Ufs

Habitat: Found from depths of 61 to 1 300 m, but
more often between 300 and 750 m; prefers mud
bottoms. Moves to midwater at night.

Fisheries: $AAD ATOOTT 00AxI0¢ - T0 UAO MEOEAA
commercially in the area.

Distinctive Characters: 2100001 =HE ¢ 0T pc
upper teeth (including 2 teeth on carapace); very
long in females and extending far beyond antennal
scale, but short in males and not exceeding tip of
antennular peduncle; carapace with antennal,
hepatic, and branchiostegal spines; upper antennal
MACATIA GAOU OETO0) o™ to 6™ abdominal segments
each bearing a strong posteromedian spine; telson
with 4 pairs of small movable lateral spines.
Colour: "TAU xfTA ORA x<EE AAOEAO OETIAO
OAMAAGETTO 1T OPPAQ OFAA T AAOADAAAY AUAC ATAAES

FAO names: "fAT0 OAA OEOE TD j%1Q

rostrum with 6-12
dorsal teeth hepatic spine

/\ present

O s

// o ///

antennal
spine // / /
branchiostegal \\
spine ‘ \
| \

rostrum of male

Size: To 22.5 cm (females), 17 cm (males) (BL)

Aristeopsis edwardsiana (Johnson, 1868) |

Local name(s): 3AA0IA0 9A _ A0 0OUOTS

Habitat: Found on muddy bottom at depths of 200
to 1 850 m, usually between 400 and 900 m.
Fisheries: $AAD ATOOTT (0AxI0s _T0 UAO MOEAA
commercially in the area.

Distinctive Characters: 2100001 =HE o OPPAO
teeth only (including 1 tooth on carapace); very
long in females reaching far beyond antennal
scale, but short in males and not exceeding tip
of antennal scale; carapace with antennal and
AOATAEETO0ACAT OPETAO ACO TAREETC EAPAGEA ODETA]
crests on carapace very sharp and prominent;
exopod of 2" maxilliped about twice as long as
endopod, fringed by double row of long setae; 3™
to 6" abdominal segments each bearing a sharp
posteromedian spine; no movable distal spine on
merus of 1stand 2" pereiopods; telson with 4 pairs
of small movable lateral spines.

Colour: %T0E0A ATAU AOEGED 0AAN AUAC ATARES

FAO names: Scarlet shrimp (En)

rostrum with 3 o
dorsal teeth hepatic spine
absent

\ exopod of 2
N, Mmaxilliped

Size: To 33.4 cm (females), 19.3 cm (males) (BL)
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Aristeus alcocki 2A TAAAT pwoy |

Local name(s): 10 2AU **UA) 9A _ A0 00UOTs
Habitat: On muddy bottoms, at depths between
270and 1086 m.

Fisheries: $AAD ATOTT 00Ax<I0s .T0 UAD MEOEAOA
commercially in the area.

Distinctive Characters: Integument of body
glabrous; rostrum in female long and slender,
0.6-1.1 in carapace length, upper margin curved
downwards till distal end of 2™ segment of
antennular peduncle (in male much shorter and
seldom surpassing tip of antennular peduncle);
cervical groove short; hepatic spine absent;
movable distal spine on merus of 1% and 2™
pereiopods; telson shorter than inner uropod
and provided with 3 movable spines on distal
DA PIAOOTAOATAEEA COAAGIU OAAOAAA TT NGO T
DPAOAETDTAO ATATI0 FAAEAQ IEEA] T pereiopod with
carpus slightly shorter than merus; 5" pereiopod
with carpus as long as merus.

Colour: Orangish red with reddish bands on the
posterior border of all abdominal segments.

cervical groove

hepatic spine
absent

carapace of female

FAO names: Arabian red shrimp (En)

rostrum with 3
dorsal teeth

distal movable
meral spine

basal part of maxillipeds
and pereiopods 1 to 3

Size: To 22.2 cm (females), 14.6 cm (males) (BL)

Aristeus mabahissae 2A TAAATH pwoy |

Local name(s): $AA 9A _ A0 00UOTS

Habitat: On muddy bottoms, at depths between
366 and 1 097 m.

Fisheries: $AAD ATOOTT 00Axi0¢ - T0 UAO NEOEAA
commercially in the area.

Distinctive Characters: Integument of body
glabrous; hepatic spine absent; movable distal
spine on merus of 1%t and 2™ pereiopods; 5"
pereiopods with 9 photophores on propodus,
11-12 on carpus and 4-6 on dactyl (photophores
became indistinguishable after preservation);
DIAGOTAOATAEEAA 1% 1000 T DAOAETDIA 0 TAIl A0
and 5" pereiopods; 4" pereiopod with carpus
slightly longer than merus; 5" pereiopod with
carpus 1.1-1.2 times longer than merus.

Colour: "TAU DETEFOE x<EOE OAAAFOE AATAO 1T
posterior borders of all abdominal segments; eyes
AACE AOT><T) DETGTDETOAO TT DACAETDTAQ AACE 0AAY

FAO names: Deemed red shrimp (En)

rostrum with 3
dorsal teeth

Size: To 20 cm (females), 15 cm (males) (BL)
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Aristeus virilis (Bate, 1881) |

Local name(s): 36100 94 _ A0 0OUOT &

Habitat: Found on sand and mud bottom, at depths
from 188 to 936 m.

Fisheries: $AAD ATOOTT 00AxI0s.T0 UAD MOEAA
commercially in the area.

Distinctive Characters: Body covered with
pubescence; rostrum armed with 3 upper teeth
only (including 1 tooth on carapace); very long in
females and extending far beyond antennal scale,
but shortin males and not exceeding tip of antennal
scale; carapace with antennal and branchiostegal
ODETAQ AQO IAAEETC EADAGEA OPETA] AOAG0O TT AAOADARA
xE0ETO0 0EAOD AACA() OPDAO ATOATTAI MAGATIA GAOU
short; pleurobranchia of anterior 4 pereiopods
OTAIl AQO FAAOEAQ TEEAY Tt and 5™ pereiopods with
carpus and propodus bearing 12-23 photophores,
and carpus 1-1.2 times longer than merus; 1%t and
2" pereiopods armed with a distal movable spine
on merus; 4" to 6" abdominal segments each
bearing a posteromedian spine; telson with 4 pairs
of small movable lateral spines.

Colour: ""TAU PAIA <E£0A (T DETEFOE 0AAR <E0E OAA
bands on posterior margin of abdominal segments;
AUAO ATAREN DETOTDETOAC TT DACAETDTAO DOODIAZOAAS

FAO names: Stout red shrimp (En)

rostrum with 3
dorsal teeth

rostrum of female

Size: To 22.2 cm (females), 14.6 cm (males) (BL)

PENAEIDAE
OATAAEA OEOE T DO

Megokris sedili (Hall, 1961) |

Local name(s): 3tTCADTOA 4EAR 00UOT . U}
Habitat: Found on mud or sand bottom, from
nearshore waters to depths of about 45m.
Fisheries: #A0CE0 TAETIU <£0E ATOOT T 00Ax10¢
Distinctive Characters: Entire body densely
pubescent; rostrum armed with 8-10 (rarely
8) upper teeth, reaching to distal half of 2
antennular article, generally strongly upcurved in
females, straight in males; postorbital, antennal
and hepatic spines present; longitudinal suture
short; last 4 abdominal segments with a low dorsal
crest; 6" abdominal segment bearing a sharp
DTO0AOT TAARAT OPETA) APEDTA POAOATO 1T MO0 o
pereiopods; 5" pereiopod not quite reaching tip
TF ATOATTAI 0AAIA) TAIA PAOAC TA ETOTZIEEA] FATAIA
thelycum deeply excavate, embracing extremely
long caudal extension of median protuberance,
with sharply pointed apex.

Colour: "TAU UAIIT=<EOE7<EE0A 0T DPAIA DETE]
TEOAT <£E0E AAOE UATTT> DAOAEAGH 010000 T AAOEAN
pereiopods and pleopods of same colour; uropods
yellowish with endopods somewhat reddish
brown.

FAO names: Singapore rough shrimp (En)

distomedian
projection

distolateral
projection

posterior plate B

petasma (ventral view) thelycum (female)

Size: To 5.1 cm (males), 8.8 cm (females)(BL)
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Metapenaeopsis palmensis (Haswell, 1879) | FAO na%‘,fg&%ﬂg.q%eﬁé ;2:13&(;2?1

Local name(s): +AAFDAO 4EAR 00UOTH

Habitat: Found on sandy-mud or mud bottoms,
from depths of 5 to 100 m, usually less than 90 m.
Fisheries: #A0CE0 TAETIU <E0E ATOOT T 00Ax10¢
Distinctive Characters: Body densely covered
with short hairs; grooves and crests on carapace
indistinct; rostrum extending just to distal
antennular segment and armed with 7-8
dorsal regularly spaced dorsal teeth (excluding
epigastric tooth); no ventral teeth on rostrum;
pterygostomian spine reduced; stridulating organ
consisting of 8-13 (mostly 9-10) ridges in a wide,
straight band; petasma (in males) asymmetrical,
left distolateral projection with distal papilla wide
and obtuse; thelycum (females) with intermediate plate
DIAGA AG 0> T OAPACAOAA NIADOS

Colour: Body whitish, mottled with irregular red
000EDAGN AUAG AAQE AQT<TN ATOATTAI TIACATIA PAIA
red; legs whitish, with some red spots on the sides
of pleopods; distal half of uropods reddish.

stridulating organ

left distolateral
projection

epigastric tooth

right distolateral petasma thelycum
projection (ventral view) (female)

pterygostomian spine
carapace (lateral view)

Size: To 8.5 cm (males), 12 cm (females)(BL)

Metapenaeopsis sinica Liu & Zhong, 1988 FAO names: #EETAOA OAIOAO OEOE TD §%1(

Local name(s): 4AUTEA +AAFDAO 4EAA 00UOTH
Habitat: Found on sandy-mud or mud bottoms, stridulating organ
from depths of 13to 219 m.

Fisheries: #A0CE0 TAETIU <£0E ATOOT T 00A><10¢
Distinctive Characters: Body densely covered
with short hairs; grooves and crests on carapace
indistinct; rostrum slightly curved upwards
reaching to 2/3 of the 3 antennular segment and
armed with 7 (rarely 8) dorsal teeth (excluding
epigastric tooth); no ventral teeth on rostrum;
stridulating organ consisting of 8-16 well
separated ridges in a wide, straight band; dorsal
crest of 3" abdominal segment with median groove
diverging a little posteriorly; petasma (in males)
asymmetrical, pipila at left distolateral projection
sharp and narrow; thelycum (in females) with
inter