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Geophaphy: Trat Province

» Areas: Land = 2,819 km?
Seas = 7,257 km?
Shoreline = 165 km

» Boundaries:
North: Chanthaburi Province and Cambodia
South: the Gulf of Thailand
East: Cambodia (borderd by Banthat Mountains)
West: Chanthaburi Province (boardered by Welu River)

» Main fresh water sources: Trat River, Welu River,

Nam Chieo Canal

» Islands: 52 islands with Koh Chang is the third biggest island of
Thailand (after Phuket and Koh Samui)

» Climate: one of the wettest places in Thailand

(4,500 mm of rain per year)




History:

» The history of Trat can be traced back to the early
17" century at Ayutthaya Kingdom; it was considered

among the trade center cities of Southeast Asia.

» Trat has played an important role in the

development of the country’s stability and economy

due to its strategic location as a checkpoint and

buffer city. It was engaged in French-Thai War having Cppesiar ok
Battle of Koh Chang in 1741.

» The population of Trat has long been a mix of Thai, )

s

Lao, Chinese, Khmer, and Vietnamese ' N

» Trat is the most important border trade route
between Cambodia and Thailand at Ban Hat Lek
Border Market
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Population:

Socio-economy:

®* GDP in fisheries sector 13%
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101%45% 102°45°E 1031'0'5

Study Area for Fisheries Refugia Project

Geographic Location
(tentative site for study):

2. "
1291719 77"N 102°1530.73"E Study area 6,400 km"® including:

11°592.55"N 102°2'6.96"E ® Mangroves 162.5 km®

11°3'44.02"N 102°32°36.03"E
411°39'3.38"N 102°54'38.18"E

s

® Seagrass 10.2 km?

® Coral reefs 28.4 km?>

* Artificial reefs (44 units) 118 km?
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Fishing Vessels
Total =~ 798
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246
16
q
15

72

88

552
102
208
31
¢ I
55

135
798

low efficient boat
Short-necked clam dredges
Other dredges

Long line than 100 m
Fish trap

Crabs trap

Squids trap

Octopus Pot

Squids falling nets
Gill net

high efficient boat
Light luring boat
Anchovy falling nets
Purse seine

Anchovy purse sine
Beam trawls

Pair trawls
Otther board trawls
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YUALAIDINDUTZUS 97U (a1)

Numbers of Small-Scale 2IUAAA (82UN3) 667 Shrimp gill net
Fishi Vv 1 8auAnn (82uY) 390 Crab gill net
ISNINg V €SSCIS LipEEineee. )T aowy ) 263 Crab trap
> Total— . 2,197 | oz | 115 Otter board trawls
o= el 2auAna (Uaiau) 94 Gill net
e, e 9T \ 94 Push net
e VKMCWO _;:.:: = 8uAnn (Uay) 68 Indo pacific mackerel gill net
f‘yi s ) S s ' ” Wnile : 64 Hook and line
.,:W:: TG " ..“\ AaRUMIN - - 48 Squids trap
g 9auAsaUUaINTAN 47 Anchovy falling nets
" *:‘_‘_f‘ 2 g Wins1 38 Long line than 100 m
. X =~ | & =i 32 Light luring boat
N LR v EE N . 82uATBUNEN 32 Squids falling nets
L S € 22ufAnM (Uanszuen) 27 Crab gill net
ASINVDLANY 13 Short-necked clam dredges
aa‘.uﬂm. 12 Fish trap
\A3DILDDUY 193  Otter
NASINTIINAA 2,197
fma aveFU loychuenk@gmail.com A ave3 loychuenk@gmail com
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Fishing Communities

83 Villages 1n 21 Sub-districts of 6 Districts

1. Muang District

2. Khlong Yai District
3. Khao Saming District
4. Laem Gnop District
5. Koh Kut District

6. Koh Chang District

8 Sub-districts
3 Sub-districts
2 Sub-districts
4 Sub-districts
2 Sub-districts
2 Sub-districts

23 Villages
18 Villages
10 Villages
16 Villages
8 Villages
8 Villages
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Local Fishing Community Orgamzatwns.
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Existing Fisheries Management Measures in Trat Site

1) Determination of fishing gears, fishing methods, and fishing areas
prohibited from fishing in coastal seas | '

2) Determination of fishing gears, fishing methods, and fishing areas
prohibited from fishing in 15 fishing grounds covering the area of
5,800 rai (9.28 km?)

3) Determination of 4 aquatic sanctuaries

4) Notification on coastal seas: 3 nm from shoreline (commercial fisheries
prohibited)
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Usage of refugia by threatened and endangered marine species in Trat Site

» Appearances of the following endangered species in the past 10 years

Irrawaddy dolphin (Orcealla brevirostris)

Finless porpoise (Neophocaena phocinoides)

Green turtle (Chelonia mydas)

Hawksbill (Eretmochelys imbricata)
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‘ o ;,,,,,.,Catches and Species Compositions of

,, __ the Prmcnpal Fishing Gears in Trat Site
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Light Luring Purse Seines

Fishing Areas

101°a5% 102°0°E 102°15€ 102°30°E 102°45E 103°0¢
A A ' ' e A A

usuiuanIunaUsEeudaiutuln TuuinaSamiansin U 2561

® A i
e ass¥i loychuenk@gmail.com
quzﬁﬁasm:ﬂi‘mmﬂs:méhﬂnaﬂm::inaan (32889)

Catch Rates
2016-2018

2,784.72
kg/day

2016
2017

2,382.48
kg/day

Other aquatic animal

2018

Species Compositions
2016-2018

31%

Short mackerel 1.5%
55%

Sardinella

2016

4%
Yellowtail Sca&

3,833.30 10 %
kg/day Indian mackerel
32%

Other aquatic anumal

Short mackerel 0.1%

19, O

Yellowtail Scad

52%

2017

Sardinella

12 %

Indian mackerel

39%
Other aquatic animal

36 %

Short mackerel 0.2% ‘
2018 Sardinella

S

O 12% 13 %
Little tuna Indian mackerel



Purse Seines

Fishing Areas
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Catch Rates
2016-2018

2,808.49
kg/day

2016 y

@
2017

2,540.40
kg/day

Species Compositions
2016-2018

21 %
\Sardinella

Other aquatic animal

42%
2016 16
1dian mackerel
3,776.11 "
: 5% 16 %
kg/day round scad Short mackerel
29 %
2018 Sardinella
54%
Other aquatic animal 2017
10 %

’\ Indian mackerel
1

% Short mackerel
%

round scad

34%

Other aquatic animal 2018 45 %

Sardinella

round scad 8 %"-

fie 0% Indian mackerel

Short mackerel



Purse Seines with Fish Aggregating Devices

Fishing Areas
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Catch Rates
2016-2018

3,750.52
kg/day

2016
2017

3,016.64
kg/day

Species Compositions

2016-2018
- 24%
Other aquatic animal \Indhn Ty T
38% 3 :
2016 m . .
Short mackerel 0.5% ' :
. round Scad
Fllowigite 2%
ellowtail Sca .
3,383.74 Sardinella
24% 20 %

k¢/day  Other aquatic animal

\ndian mackerel

Short mackerel 8.8%

2017
2018 i
_ 14% 21 %
Little tuna ~ round Scad
21 %
Sardinella
27%
Other aquatic animal 23%
Short mackerel 0.1% Indian mackerel
0%

Big eyed scad: 2018

16 %

Sardinella 35 %

round Scad



Light Luring Anchovy Falling Nets

Fishing Areas Catch Rates

IOI"GH lC?"Dl' 102“15(* l\')?l}m' XO?‘IGH 103.’0} 2016_2018

Mapping of the Fishing Ground of Light Luring Purse Seines in Trat Province in 2018

978.67
kg/day

2016

2017

970.87
kg/day
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Species Compositions
2016-2018

‘7")00

Other aquatic animal

Short mackerel 0.05%

78 %
Anchovy
670.58 2%
Lahliy Other aquatic anima
Short mackerel 1.18%
78 %
Anchovy

2018

%70/
-~/ /0

Other aquatic animal

Short mackerel 1.82%

2018

73 %

Anchovy




Anchovy Purse Seines Species Compositions

2016-2017
Fishing Areas
101°45¢ 1020 102°15%¢ 102“30°E 102°45¢ 1030 CatCh Rates E . 2200
i 3 . . . - " ! T 2016-2017 Other aquatlc animal
ununuansunasszasaudauiuuaingin Tuvinulwinnsn U 2561
Short mackerel 3.07% Anchovy
3,701.03 2016 A7
kg/day
2,288.78 " et .
kg/day Indian mackerel -S.arodin e
2016 38%
Other aquatic animal
2017
Short mackerel 1.84%
2017 45 %
Anchovy
iy
6% 11 %
Indian mackerel Sardinella
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Species Compositions

Beam Trawls 20162018
Fishing A  14%
ISHINg Arcas Catch Rates Other aquatic animal
101°a5¢ 102°0°E 102°15¢€ 10230t 102*45€E 103°0E 20 1 6-20 l 8
: s . 1 == 2016 43 %
unuiiuansuvaU sz uaInuen Tuuinnimisniin U 2561 o P Small Shrimp
kg/day 12.88 Banana Shrimp
kg/day
S 25% . 28 %
o Other aquatic animal Small Shrimp
2017 2017
1320
kg/day 47 %

Banana Shrimp

Small Shrimp
33% 35 %
Other aquatic animal
1 2018

32 %

: 4 A Banana Shrimp
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Species Compositions

Otter Board Trawls 2016-2018
F ishing Areas Catch Rates Economically Fish
s . . 2016-2018 44 %
uruRuanIundsze M nuEunss TuuinaSaianse U 2561 2016 56 %
31.60 Trash Fish
kg/day
2016 24.28 Economically Fish
kg/day 47%
%
2017 § 3"
Trash Fish
2017
53.70 2018
kg/day
Economically Fish
49 % 7 51 %
2018 Trash Fish
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Species Compositions

Pair Trawls 2016-2018
Fishing Areas Catch Rates
2016-2018 60 %
101°45% 102°0°t 102*15% 102°30°E 102*45¢E 103°0E 0
: ; : : : : - oy 40 %
unuiiuansuvdeszsoIuang luvinadowiaeme U 2561 Economically Fish ANAR Tl"lsl(l) Fish
165.72 Short mackerel 8.07%
kg/day
2016
92.32 .. 61% 39 %
b Economically Fish 2017 Trash Fish
2017 Short mackerel 0.67%
170.42
kg/day 2018
66 % 34 %
Economically Fish Trash Fish
Short mackerel 1.59%
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Crab Gill Nets

Fishing Areas
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Species Compositions
2016-2018

Catch Rates

0
2016-2018 37 %

Other aquatic animal

Short mackerel 1.42

0.19
kg/100 m net

2016
2018 9%
Other aquatic anima
2017 1
0.20 0.12
kg/100 m net kg/100 m net

- 70%
Other aquatic animal

lue swimming crab

63 %

2016

Blue swimming crab

71 %

Blue swimming crab
30 %
2018



Species Compositions
Crab Traps 2016-2018

Other aquatic animal 7 oy

Fishing Areas

Catch Rates
2016-2018
lOl'IGST 102:'0} 102;15! !02:30'! 10?':'(5: lO!I'O‘Q 20 l 6
usuiuanuvaTzIeeay TuuiuaSawianin U 2561
it 93 %
L e Blue swimming crab
2016 Other aquatic animal
2018 25%
2017
2017

75 %
Blue swimming crab

0.33 0.18

kg/10 traps kg/10 traps

32 %
Other aquatic animal

2018

68 %
Blue swimming crab
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Species Compositions

Shrimp Gill Nets/Trammel Nets 2016-2018

Fishing Areas Cateh Rates 36% 1%
2016-2018 Other aquatic animal e
101°45E 102°0€ 10215E 102730 102:85€ - 103°0€ 2 0 1 6
unuLanIuMAsTIRIuARLfsEY TuuinnSawinnsn U 2561 Short mackerel 3.18%
0.20 50, @
s scallot 28 %
ECm act . Small Shrimp
2016
2018 37%
Other aquatic anima
2017
2017
Q 53 %
5% ey Banana Shrimp
scallop 594
0. 30 0.17 Small Shrimp
T kg/100 m net )
& 27 0 anana Shrimp
= 0
Other aquatic animal 36 %
2018
28% \
scallop '9 %

® A i
e a98¥ loychuenk@gmail.com
f‘mtﬁiauazzﬁmmﬂsaméin“hwa‘hm:iuaan (32889)



Species Compositions

Short Mackerel Gill Nets 2016-2018

Shortnose gizzard shad

B . % : l. 0
Flshmg Areas C?Z:)??QIO{ lagtes Other aquatic animal 439%
asy 151 45t 1030¢ e . 0
- z AL A == = = - Indo-Pacific king maai’e/?el; n 2016
unuiuansundsszseruassUm Tuvinudwisnsin U 2561 5.50
kg/100 m net g
32 %
2016 Other aquatic animal
19%
2017 2018 4% W
Nnao-raciic King mac €15 2017
10 %‘
Short macke 67 %
10rtnose gizzard shad
3.78 2.34

) o La /0

£ kg/100 m net ther aquatic animal
Indo-Pacific king mackerels

S0y 2018

70 %

g 2 Shortnose gizzard shad
e a98¥ loychuenk@gmail.com
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Landings of short mackerel (tons) at the fishing ports in Trat Site

2500 -
2,004
2,000 ¢
Q1,500
8
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— |
500 | 256
1

| \
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2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

Year
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Common Name: Short mackerel, Indo-Pacific mackerel
Scientific Name: Rastrelliger brachysoma (Bleeker, 1851)

Thai Local Name: Pla Thu (Pla = Fish)

Morphology: Body very deep; head equal to or less than body depth;
gill rakers very long, visible when mouth is opened; snout pointed;
silver body colour; colour of spinous dorsal fin yellowish with a black
edge, pectoral and pelvic fins dusky, other fins yellowish

Length at First Maturity (Lso/L,,): 16.98 cm

Size: L _=22.23 cm, common length =16-18 cm

MSY: 112,416 tons



East China Sea
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Distribution: Indo-Pacific Region; from Andaman Sea to Thailand,
Indonesia, Papua New Guinea, Philippines, Solomon Islands and Fiji,

at water temperature of 20-30°C and water depth of 15-200 m



Populations of Short Mackerel in the Gulf of Thailand

»  There are possibly 4 different populations in the Gulf of Thailand, namely,
Trat, Samut Songkram, Prachuap Kiri Khan, and Surat Thani

»  Stocks were found migrate among the 4 populations: » 4%+
* Trat — Samut Songkhram /
* Trat — Prachuap Khiri Khan
* Surat Thani — Samut Songkhram
* Surat Thani — Prachuap Khiri Khan

Cited from: SEAFDEC. 2017. Report of the Experts Group Meeting on Stock Status and
Geographical Distribution of Anchovy, Indo-Pacific Mackerel and Blue Swimming "

Crab (AIB) Species in the Gulf of Thailand, Bangkok, Thailand, 22-23 September
2016, Southeast Asian Fisheries Development Center.



Life Cycle of Short Mackerel in the Gulf of Thailand

wwilisnring
Arunzfusen

g ¥ 302-313)

1. Short mackerel mainly spawn in the peak spawning season
during February- April in the middle Gulf of Thailand, off

Prachuap Kiri Khan and Chumphon Provinces.

2. The larvae drift to the coastal seas and grow up while
ongoing move north toward the nutrient-rich area in the

upper Gulf of Thailand.

3. The fish of maturing stage reach the upper Gulf around
August-September, feeding until mature in October-
November, During the time of December — January, they

move back to the south and continually spawn in the same

spawning ground around February- April
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Percentage

N

12.75

14.75

16.75  18.75

Total length (cm)

20.75

P

-t male, n=782

- female, n=999



Total standard fishing efforts vs total catches and CPUEs
for short mackerel gill net fisheries in Thai Waters
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Figure 8 Relationship between total standard fishing effort (#day of mackerel encircling gill net) and total

MSY 125,339 tons
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catch and CPUE (kgs/day) of Indo-Pacific mackerel fisheries, 1982 - 2009 by Fox's model




Annual Maturation of Short Mackerel in Trat Site

100
S0
g 60
S S
s [C immature
5
= W mature
20
0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

mvin 5 Fosazvosszoziyiugvonlan) (Raswelliger brachysoma) MAdUS M TAnT A 1) 2552
Figure § Percentage of male mature of Indo-Pacific mackerel (Rastrelliger brachvsoma)

in Trat Province, 2009
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Figure 6 Percentage of female mature of Indo-Pacific mackerel (Rastrelliger brachyvsoma)

in Trat Province, 2009



Distributions of larval, juvenile, adult, mature, and fully mature short mackerel in Trat Site
during peak spawning period: January — February 2018
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Tentative actual fisheries refugia boundary, prepared for community forums in Trat Site
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Estimated population of short mackerel while implementing fisheries refugia

management

1
— 256,000 kg landing of short mackerel (in 2018)

25

20
2 -~
—— 25,600 kg landing of short mackerel in 10 % of fishing area g
and 2 month (Jan-Feb) é 10
average weight 73 g/fish (17 cm) C g
3
. equal to a number of 350,685 fish 0
which was 175,342 female fish
17,534,246,575.34 eggs by 100,000 spawners e
175,342,465 larvae hatch rate = 1% € oo
survive to marketable size 1,753,424 fish survival rate = 1% E ;‘22

M8 A98FU loychuenk@gmail.com

Audifouazianinlszane Inedenz fusen (szue9)

=127,100 kg weight of survival/year
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Site Name (2): Surat Thani

Mautcal Miss Bourcery Line

2.9°42'15.00"N 99°37'52.16"E
3. 9°17°25.47'N 99°37'52.16"E




» Climate: tropical climate with fairly stable temperatures
throughout the year at the average of 27°C, having
rainfall around 1,850 mm per year




Surat Thani means “city of the good people”.

It 1s also known as “the city of a hundred islands”
as there are many big and small islands in the Gulf
of Thailand lay off the coast of the province.




Population:

Economy:

Vending

Hotel and tourism

Agriculture

Fisheries
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» Crab trap
» Crab gill net
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1 Prohibiti
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mackerel, 1€

Notification on coastal seas:
3 nm frgm shoreline of mainland;

and 2 nm from shoreline of islands
(commerecial fisheries prohibited)




and Ecosystem in Surat Thani Site




Blue Swimming Crab ‘ \H w

UNIVERSITY OF

Southampton

Scientific Name: Portunus pelagicus, Linnaeus (1758)
Thai Local Name: Pu Ma (Pu= Crab)

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)



Distribution of Blue Swimming Crab

Coastal areas of the tropical and temperate zones, as well as estuary along Africa, Indian
Ocean, Indo-Pacific, and Australia

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)



Production of Blue Swimming Crab yﬁ %

UNIVERSITY OF

Southampton

Thailand
Philippines
Indonesia

China

Others

Global Production of Blue Swimming Crab
(cited from FAO)

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)




Production of Blue Swimming Crab in Thailand
During 2001-2010)

Southampton

(1)

Volumn: Ton

= Value: MB

s ounadu

2548 2552 2554

Year

Mnnansan1zrasuLinlutlszmanasendnstl w.A. 2544-2553

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)
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Gill Net

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)
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Collapsible Crab Trap

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)



Collapsible Crab Trap

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)



Source: Middle Gulf Fisheries Research and Development Center (Chumphon)



Source: Middle Gulf Fisheries Research and Development Center (Chumphon,



Catching Sizes of Blue Swimming Crab in Thailand

UNIVERSIL Y OF

Southampton

Avg. Carapace length: 14 cm  Avg. Carapace length: 8 cm

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)



** After female molting
«* 8-10 hr coupling

** 1-2 hr mating

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)



Life Cycle of Blue Swimming Crab m

160 mature crabs

Southampton

i,
4
s .

o

1
. @il -

'
-
B

™,
gl b
Py~ l'
.
>
=
.I

~e

. . “ —
SR )4 648,890 larvae
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S . 3.2% survived
0.77 % surved 20,765 first crabs

Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)



Fecundity of Blue Swimming Crab s

UNIVERSITY OF

Southampton
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Source: Asst. Prof. Dr. Amonsak Sawusdee (Fishery Improvement Program)



Catch Composition by Weight

Echinoderm
7%

Target

_46% Crab
20% _

Echinoderm
5%

Hermit crab

Crab _ , 2%
9% mantis shrimp
1%

Hermit crab
1%

mantis shrimp 1%

2%

squid  |Mollus 1% 2%

1% 7%

horseshoe crab _

4%

Crab Gill Net

horseshoe crab__—~"

_Coelenterata squid _/

Mollus
2%

Crab Trap



March April
0.00 0.18

0.00 0.00
0.00 0.00

- Portunus pelagicus 53.81 92.15 97.94 98.14 98.67

- Charybdis feriatus 0.00 3.27 1.67 1.68 0.38
- other crab 6.19 0.00 0.40 0.00 0.00 0.95

n&amiin 0.00 0.00 0.00 0.00 0.00 0.00

0.00 0.00 0.00 0.00 0.00 0.00
0.00 0.00 0.00 0.00 0.00 0.00

100.00 100.00 100.00 100.00 100.00 100.00

Sn3n13dU (hn/e2u 100 was)  0.12 0.46 0.29 0.63 0.19 0.19 0.41 0.27

Source: Middle Gulf Fisheries Research and Development Center (Chumphon)



)

Portunus pelagicus

Charybdis feriatus
other crab
nemiin

W33

93.00
6.42
0.58

0.00

100.00

87.73
9.84
0.99

061

100.00

62.86
25.16
11.98

0.00

100.00

84.16
15.68
0.16
0.00

100.00

91.19
8.50
0.02
0.00

100.00

73.84
4.90
21.25
0.00

100.00

| 9N133U (An/50Y 10 gn)

0.130

0.104

0.144

0.127

0.172

0.263

Source: Middle Gulf Fisheries Research and Development Center (Chumphon)
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