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Abstract

Experimental I. Study the mortality rate of short mackerel caught from nature
with a hook to as a brood stock. Experimental was conducted on Gulf of Thailand of
the Koh Teab, Pak Khlong sub-district, Pathio, Chumphon province to evaluate the
effect of anatomical hooking location on short mackerel (Rastrelliger brachysoma).
We examine the impact on anatomical hooking location about dorsal, ventral, upper
jaw, lower jaw, left maxillary, and right maxillary on mortality rates. The frequency of
these anatomical locations in 0.66%, 0.66%, 17.10%, 39.80% and 17.17% (2, 2, 52,
121, 73 and 54 heads), while the fish hooking to the dorsal and ventral will die
immediately. Mortality rates of short mackerel in 1™ day was estimated for each of
four anatomical hooking locations (upper jaw, 26.92% lower jaw, 12.40% left
maxillary, 50.68%; and right maxillary, 33.33%) are statistical differences except the
upper jaw and right maxillary location. The mortality rate of short mackerel on an
day and 3rd day in all locations was not statistically different. Accumulate mortality
for a period of 7 days, it was found that the mortality rate of short mackerel in each
anatomical hooking location with statistically significant differences. Except the
hooking location at right maxillary and lower jaw where the mortality rate is not
statistically different. Therefore, selecting a short mackerel by the hook to be used as
a brood stock should a fish with an anatomical hooking location on the upper and
lower jaw.

Experimental Il. Study of the opinions of 50 artisanal fishermen in Chum Kho
subdistrict, Pathio district, Chumphon province in placing durable fish aggregated
devices (FADs). Found that most respondents were male, more than 50 years old,

more than 20 years of fishery occupation, and more than caught fish and crab. The



fishing gear about nets and hooks and fishing income is the main income of
households. For the opinions of the fish aggregated devices were useful and
important for fishing because it is a habitat for larvae, source of food and make the
ecosystem better. The FAD should sink in the middle of the water and have mark
indicating the stalling location. The material of FAD, if it is natural materials, should
be comprise a bamboo pole attractor made of coconut leaf stalk. If the durable
materials, it should be polypropylene ropes and used tires. The life time of FAD
should be 1-2 years.

Experimental lll. The present study based on interrelationship between
morphometric characters of short mackerel (Rastrelliger brachysoma) in the Gulf of
Thailand during the period from June - November 2018, viz, weight, total length,
standard length, folk length, head length, post — orbital length, pre — dorsal length,
pre — pelvic length, 1% dorsal to 2™ dorsal length, pelvic to anal length, pre - anal
length, head depth, greatest depth and the meristic parameters: dorsal finlet, anal
finlet, left gill raker, right gill raker and number of 1" dorsal fin. Coefficient of
correlation (r) indicated highest between total length and folk length (0.95) and
lowest in total length and 1" dorsal - 2™ dorsal length (0.55). The various body part
ratios of the fish are as given. The meristic counts were gill raker of left-hand side, gill
raker of right-hand side, 1™ dorsal fin, anal fin, spine about 49.97+3.54 (30-57),
50.29+3.40 (23-58), 5.02+0.21 (4-6), 4.99+0.22 (3-6) and 9.36+0.61 (6-11), respectively.

Keywords: Short mackerel, Breeding, Product, Conversation, Commercial, Gulf of Thailand
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WINAU 109,325.00, 110,126.00, 131,128.3 way 121,544.10 a1UuMaalU ANNAIAU 91N

=] 1 v

ﬂc’]LLUﬂLQW’]%Uﬁ'WJWU’j’]EJNaﬂWL‘Vl’]ﬂ‘U 3,759.30, 4,274.2, 5,251.5, 4,907.60 waz 6,000.90

Y

a

Fruvmaed mudidu amdudesazidlefisulanizaniiamafu 13.59,14.27, 16.30,
13.75 waz 15.98 mua1su s1eazidoanandlunisnedl 1.1 dmsulSuanissuldiiandy
Susuaes sesaunanUainzin vasfisuivawldunvavsader Tnsansadulaviniu
115.40, 127.00, 147.80, 129.00 u@z 14530 mua1su Twavidunuandlumsnei 1.2



(%
o Y

A13197 1.1 garvanpllefisuduyaaidniunauiauadiwunilusiel 2552-2556

(28 a1UUN)

14
°

ylinvasdniun 2552 2553 2554 2555 2556
iwﬁgwm 109,325.00 110,126.00 131,053.30 138,128.30 121,544.10
Sudan 27,643.30 29,947.30 32,208.70 35,667.60 37,539.40
i’.JJJ"LJa’lﬁ’J“LE’l 14,786.30 15,953.40 17,442.60 18,783.40 19,525.20
Uany 3,759.30 4,274.20 5,251.50 4,907.60 6,000.90
%aaazéuadﬂamu 13.59 14.27 16.30 13.75 15.98

I Audmaluladansaumeuaznisdeans (2558)

1%
o

A15197 1.2 ‘U‘%mmﬂa’m”LﬁaLﬁauﬁw%mmé’mimﬁuﬁwm Sundusied 2552-2556

(ud3e: f)
vliavasdntin 2552 2553 2554 2555 2556
s 2,558.60 235670 242740 231790  2,176.00
UM 1,344.10  1,34500 129280  1,260.60  1,296.40
suaniin 581.30 605.80 610.30 578.90 575.40
Uany 115.40 127.00 147.80 129.00 145.30
SevavveaUany 8.58 9.44 11.43 10.23 11.03

: Audmalulagansaumeuaznisioans (2558)

dsutinamanstulamiomelud wa. 2506-2508 fuualdudfisduduiy g
il'%mmwaiﬁ'wamLﬁmﬁuﬁﬂuﬁquﬂmLLazqué’umﬁu I@aﬂ%mmmswamﬁwamﬁwm
qufianlud w.e. 2548 Ao 166,766 fu oehalsfnueud® wa. 2509-2553 navesnisdulan
yimeiiUinuanasniUiiamansiuederetfiegld dseradunaasiiouainnisid
N1FAVLINLAUAIT (Over fishing) (N30 UazAg, 2556) iamﬁqamwmé’auLLasﬁaq'mﬁ’sJ
PUGTINIAGNYINANE (Senarat et al., 2015a) FNAdsHARDANNILATNIDIMNITUALANTERY
ftusvastanyainiiufienlng (Seranat et al,, 2015b) Wuenfufvluiuiidug wu South
Sulawesi Usinaunisduleanan 22,117 diu u 17,596 fiu lud e.e. 2000 waz 2007

A1UAIMU (Semedi and Dimyati, 2009)



dmsuiiunegedevesvarylavdiulvgeduiiaalonsTusanidecld

(Southeastern Asia) WaUUSEMABDLUSAUL1L3 (American Samoa) ‘Ugl‘u (Brunei Darussalam)

[y

Uy (Cambodia) #3 (Fiji) dune(ndia) dulailide (Indonesia) Wuade (Malaysia) Ly
115 (Myanmar) U1tan (Palau) UntailafAdl (Papua New Guinea) WaUUud (Philippines)

41313 (Samoa) &4AlUs (Singapore) niinglaanueu (Solomon Islands) e (Thailand) 31y

@ A

979 (Vanuatu) wazUszinaienawny (Viet Nam) dauanstunind 1.1 Jsiiodndudaninpud
finudrfAgniuasygiaveswdasUseimaniulaniusssuyd dmsuunainegendei

wngauveslamuanduning 1.2 lnegadunsaziduiuinmunzauigad msuiluuneg

aganfuvasuauazdrunilieglununanilng

mwﬁ 1.1 ﬁuﬁagjmﬁmmﬂam (International Union for Conservation of Nature, 2011)



2NN 1.2 LLamﬁuﬁﬁmmgauﬁm%LﬂuLmﬂ'aﬁagmﬁmmﬂam (Kaschner et al., 2007)

dmsulSinamamsiulayiassuuasygnalaniaeausit a.a. 2006-2014 Usuna

nsaulaUszana 300,000 FU S18ASLDEAWEAILUAINT 1.3

Al 1.3 wansUSHuNansIUUaYYaLA (FAO, 2016)

Han1sUsEliuan un N siUseuaUatylugilve laalnlsad wagi@isy (2556)
wuimingnsuaryluviiueinesuiivymnsledsslevuiumdnisuannusssue i
nenlnlagdnaiunaiuvesdandsluaunsaduiuglafsuinanugiusnisudunug

(Juvenile-early mature or prerecruitment) Sdndaulunaduifindusdaundd 2511 § 2548



a o [ 1

Uasgezmaaasyiug (Maturity stage) idadrulunaduanas daudd 2513 fis 2538

v 9

LY Ao ]

Wudetuamiiidnenmlunsnsluuazduiusgann (Mega spawned) fiddadanlusa
Fuanasedraitulddn deudl 2513 81 2538 wazdmuiivuinvesuaiyiignintusnly
Usglepiifunlufiaesdvuadnasdsunnvesuaryiigninduunldusslovdlugasdn a,
2511 flwuraAnuenede 17.20 Wwuinsustisn.e. 2537-2547 Syuanugiadeet
Tut9 14.00-14.90 WwuAnsTeiluuaidnasis 0.2 wihuazidnninwuiausnisuduiugens

1

nanlaiminensuaylusssuniimdsegluangingiananudeslnsuiug

9

nanudenlnsuvewmsneinsuaniadueimslusiugeiivssyivunnseau
anunsamdennuslaale azvieubiiudsuunliuauldaunadvesemsdmiuuszrnsian

TudnUszunad 50 19mtn NUsELIUNSIAganU SEERLTaIuIuUsEEnslaniagiiu

IS 1 1 o w ] v

9,000 A1UAN N1THIRINSNYINTINTITUV AT 9T o8 a8 19910 AL NEIAULAE llaN1Ta a5y

Y
1

D

=

an172n15aiIngn nsnsidesdndunfaludnmadeniifuazsunzay dmiunis
wnzidesanyludagiudieglusedunisfnuidelnenilsanundnaonsuu sy wazdwn
v Ao @ o v 9 N o W & YA
Fayanindudnuargiu meiawimaluladdmiunisimneifeanasuins mseusnyg

Y
WuylieUdeeAudanilng niseusndluyunasnonde N33l wazunasemisvesany

Y

FIUNINTHAIUINTINZLAS UL IS

1.2 IUszaeAvalAIINIg
1.2.1 Wafmuinalulagnsimiziagalaiysesiuniseuing Wun uazUaeenauny

Tusnlnenasi@andive

1% [
=

1.2.2 iednwTrinevesUarydmiududeyaiiugruluniseusnviluyuaznns
WIBLAD

1.2.3 WiofnumgAnssumsmssdin 29asdinuasnsduiug wazmsiadeudnevany
Tugmilve sesfunisuimsinmaunaiiogendounsiiosinsou udiewns uazgrangsu
nmsviuseusuany

1.2.4 \loAN19mMNTLANgANTTNNNIALEIMIS T895UNTTANNIAUEIMNS dmsu
msoyuaarsAsiNisadvanmndeuluuvasensvesany

1.2.5 tileAnunanwaenadugIu AEmaINvYa1en1eiusNITIL T AN YILLAL NS
weninAlageAmaiianiedluana

1.2.6 tledAnwimusssumsiuvamvesaulnenugiing waganuduiusszning
'Muﬁssmmﬁﬁuﬁumiau%’mﬁwj

1.2.7 WieAnwasAusznauluiloUainuazmsimundadusiainiay



1.3 YAUWANISIY
Py A a a ! & A ) v
Anwdinervesuaryuiniueningluiuiaiansiuesn a1anas aialdtuniu

Y @

n1sAdeudny WeANIIN 19IWIakaznTAUTLS nsiuemslundavggniaiieldidu

[

Joyalunisimunnaluladniswizidesaigasuiasiuszuulaiiaiduniseys ndiluy

Y

PNSNYINTETIUVIALALNNTRSUTINTEY

1.4 5auilun133dy

1. faumaluladmuninnizidissamasuisas Ysnaudae 1) n1awamn
walulagdmiunieuaiug 2) mswmuinalulagnisingiugiazniseyuia 3) n1swmun
welulaBnisides 4) matammeluladduemsuaznisliomsdmiuUausasiasty
5) MALINTTANIsEwIMEINE oyuta uaznIsihes

2. Anwidnewesayuseneuludie ewsuarnisiue s msduiug v
Meam 3US1e MednievessEuUMaiiue s stuuAuiusuasdug

3. AsAnwiunasiazggniainslivay tieduundszeins (population
identification) n1senenungsdufwida (homing) nsUszfiundnensislunivunnvse
USHamn$nens wazdTunan1snaunuil (recruitment) n3euIunTIdeddny s Ae Anw
wnanslinazgainedd Tnvendedrdviianysaline (sonadosomatic index; G.S.I.) N3
WNINTE189830UNLY (egg size distribution) wazn1sd1sialunaz@loeu (egg and larval

v

survey)N13AN®ITRTIEIUNA (sex ratio) AINANLY (fecundity) WaILIN1TVRIRTEILHUNUS
(gonad maturation) N15UsEIluNananlY (egg production) ﬁamﬁm@maﬁuﬁuﬁ:

4. ﬁﬂmmimﬁaué’mmm%mLﬁamimmvmLLazmﬁw%mau‘lﬂuﬂmﬂfwénlm8
frensinmailusazdiveny dausggmanay uazunsveneius maadyiivluudiasng
91y unsysieiToyiug

5. AnwdnTdusEninerNealdren NI BANEMTUINANLE1IVD 9T
widen (gill raker) Fedlmnuduiusiunginssunisivemisvesdan uasfinwiesduszneu
YDIDINIT %ﬁmaqmmiﬁwﬂumqLﬁuawmwawamiuénlm sEninvngToutavggHu

o =Y 1 =
AMUUAIALNUFIDY N 10 #@n1u



unn 2

NUNIUIFIUNIIU

2.1 ¥2ng1vaelany)

Uany) fideanaydnguin Indo-Pacific mackerel 38 Short mackerel uaziide
AIne1m1an$in Rastrelliger brachysoma (Bleeker, 1851) gndnlilulsdgas Scombrinae
29 Scombridae S Perciformes wadu Actinopterygii Ua’lﬁgﬂ‘-ﬁ'ﬂiﬂuaqa Rastrelliger
il 3 wiln %380 2 vila fie R kanagurta (indian mackerel; Yands Ua1yds w3avanylai)
waz R faughni (Island mackerel; Ua1yuandsan) Uariegluanaisuduuailuana
Scomber (anavesUaneuz) 8n 4 wila gniFenludniedn Yayiiusiasa (True mackerel) Tu
d1¢ (tribe) Scombrini (Mackerels)

o a

€ 1 . v ! Ao o A
1AYDY Scombrinae UsgnaumenguuaInzlaniANa1AYnILATEEND 4 d@1e Ao

4 «a

Ca

Scombrini (Uan9) Ww¥1; Mackerels) Scomberomorini (Ua18unse:; Spanish mackerels)

Sardini (Uanle; Bonitos) Thunnini (‘Uamuﬁ; Tunas)

Uanyfisusretionuvy aln wihuvey shundudelediu binnie wasdssdy
dntles 91n3sbnsansennazUateunay indadniazngndie Asunaadl 2 AU A3uley 5
ASU ASUBNTigIUnIe ATUTBLazAsUAUTvunaneg1tay 1 A3U Asumaluuandn a16n
s fuden (Gill filament) wHeanad1eyvuLn wnuwden (Gill raker) s1auiulgdniile
Unila d91u9u 30-48 U vunsERNMTen (Gill arch) duusn dldeiuinuszun 3.2-3.6
whaesaueisduvindnueng fathRuunudes Syedddsaiuunimudunds fee
Hudvnfu uazvnali@mdes augmbsdiuvindnuemng (Fork length) smifigaiiwy 34.5
wudns tnemluagsening 15-20 wufilums yuiausnduiug 16 lwufiluns (Carpenter
and Niem, 2001)

2.1.1 3WM3KAEN1TAUDIMNS: B msvesUayiiosdusenavdlngi Junnasiney

Ny Lazunasnmoudaivuialén

2.1.2 nsduiug: Yoassas wazane (1.U.4) Anwddineimsduiugvesuanylu
& A Y | i v o1 = <, Y
HunglngneuvunuIgndsnitunagreinaiisveslaimdusigUviadu 1:1.21

YUIALSNSUAURUSVRUNALLYINAY 17.25 lwufluns wasinadlemiinu 17.55 wufiwns yan



(%

N siRLIwadauRugaaeans Adstdanuauysalnegs 2 939 Yausnluhoununius
)

mauney uavtmdsAeifieudananianaiay Tuvaeil viewa uazaaz (1.U.4.) Anw
FmemsAviusvesaluthuilnewud Sandumeddomaiovosalunziasy
msfuliniu 1: 0.85 dhusmlnewiiu 1: 1.19 vuausniBuduiuguesuaymaguazinaile
Hangladuaniiu indu 16.09 uag 15.33 lwufiuns He817lne Windy 16.45 wag 17.95
Uy Melulmfeunaent wavinisndduunn 2 439 Insvaiylungiaduniiiu agluyas
Foungaimeufawguaiay wagnsngiesdaiugieu luvaeivamilienine sgluriafen

NUAMTUSIaNgEAIAL kaENINHIANDIRAIAYN Usenl (2538) Tenuiayludwinuseaiu

(% =<

AsTustiaasugiontinseninalunasauiseauindnuinnn 20 wes laensluanniian 2 439

A IS

A Wauiluay Autiuseuliguiguinsngay

'
= LY

Foanslny (Ine): Uany)
Yoandiey (B3ngw): Short mackerel
YoIedans: Rastrelliger brachysoma

(Bleeker, 1851)

=8

aandlyy (ne): Uands Yanyds Yaylals

=8

19gy
pangiey (§angw): Indian mackerel
Yoenrnans: Rastrellicer kanagurta

(Cuvier, 1817)

Foanuley (ne): Uaryuniean

Foansiny (Ssnqu): Island mackerel

Fonenenans: Rastrellicer faughni
(Matsui, 1967)

A 2.1 é’wmzmauammﬂaﬂuaqa Rastrelliger (Carpenter and Niem, 2001)

Uamdudarindlinaeansl Yamuuiadnageenmeimsuinalnalaaududy

FuTe wazilefeienauiugeziiunenduguvaniaidunnasandly ienauiug wazinale
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augania lnesaflsazdlifurisanazdifaziivinuegdnnioudmsunisnauiug uilan

yavireatlunslivinariomeaiinnuinuszua 20 wes Wedudeinaldase fafasd

Y

Pdertnandulyriud vdsanduldazassluaiunszuwann wazinesnidudesuly

szeza 10 Ju nden151ele amudlousniinasiigeenmsdmsuduemnsdrsesdszuna

3-5 U Uazagisuiuemsiilenie I sisug i Feszerilgnuainasiianiueniusean 1

Y Y

wufluns Uarylussezusnagidnsnsasgiiulngnii weenglduszana 3 ey axd
YUIAEE1UTEINN 10-12 WuRluns waziileeigUszanm 4 e axlididenUseann
14-16 \wuRluns wazegUszanal 6-7 1o axlidieniuszanal 18-20 iwufluns Jsazidn
dfonauiusuazandlidnads lasasiAunisasldfifuundmidldludinfounareuis

woAdInew wagltluiuseunuaiusidivia nedany 1 61 agnaldlaussann 7 a3

ol wivany 1 aganslulaussuna 20,000 Wes wnaasluvuialngjegusianminu

Y

o

19 FamTAUTEIVATTUS BLNotllod wardNeNaIEIN TIMTAYUNT waginzaLe 1L

allo

o o

wiu Yinasug 511 Holden and Raitt (1974) wusszagiannvessiluuaydumzeonduy

il

ee
408

5 5%

el 1 Immature stage: SelufidnuazaaelauneRgRUUAANTEANTUNAS

Y

1%
= o % 2 =

f1AlUsslaaudsinasou wedluwiugialy Selaflvuindn dunsiidnwuzsonduiluwuu

lUssiaiidaunniaauv133199 aguuuiniunsegndunds nestluiasdunzivuin 1/3 veq
GRS

ﬁwzﬁ 2 Maturing virgin stage LLa¢ Recovering spent stage: Selunagdoung
fivun 1/2 vesvewmes Seludivualugiu Bumngaundendesiiudsssle ludsluueneen
Wudialidiudaa daludvuneuay Fumzdawaniiuazrunuindu snvasiiuuas anu
Hrdnmedililuadugs Snsdidaounin

s3uzd 3 Ripening stage: Seluuazdameiiounn 2/3 v03v0nas Seluveey

v
= IS Y

A A o o £ < 3 Ao A
AITHAUNLASYTIIVUY NLﬁULa@@NQHWNUQiﬁI%IVZUJUU Lll@ﬂfﬂﬂall NULLEN NﬁLV@@\TUU%ﬂJWﬂﬁ]W

aa

warddnuamudadng Usingegily aunsoueadudialy Sumefienumununndy I3
yeumeey fudeavausguidlume

s¥usdl 4 Ripe: elvuazsaumsivuindun 2/3 sufafuvemes Silvwua
oAy uariaudenuuiufindnau seadtudialudmulnymgaonudsils leddmdes
vsdunaeslvalngglusaasgnifud adefalounsla iWenadiumeauy agillylua
oonin Sumefidvnemifuremoarguiu Aedusnrmnateiiunuasgeeuy nosans

(% (%

weeneugaliiosyiiy anedIumenun sxliuindedunilvasenmagnig
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5389 5 Spent: SslulazdunzanvuInaliaelies 1/2 9039 Nl U89

[ LY a o [ a & A LY < [ =2 A [
iﬂlﬂLLazam%BNaﬂ‘ngLLWUaﬂ 3\11%@’]%%3&[&@1%‘1/@%0@LL@SI%LN@Laﬂﬂ VlULLﬁQWﬁ\‘iL‘VIﬁ@@QN

Y

1o fddae Sumeiiduaad dveraaniosyluneunieuid

311318914V Senarat et al. (2015a) Anwinieszernisadrcldvesday R
brachysoma ¥u1A 16.5-20 lWURALLAT 3193 10 67 9nTaninaynsasnsiu lugigg
Aunug sewing Weusulnau 2556-uns1an 2557 wiudu 2 szezde szeznounisadiale
(Previtellogenic) way svazadela (Vitello genic) Feszavnisadraldanunsantsoaniiu 5
sey vaifienuanysaia szeeimuidliuazqgnindovesany 91ns1891uTe9 Holden

and Raitt (1974) 819913 W3 wazunsmid (2548) wuady 5 szozsasaluil

nssldvestayldnatdesnit 2 U arsermsiunuimediaannaeimuinisves

v

waddunugiiauugalvesUszyinsuan (Lambert et al., 2000) WAIWINSVBUIARAUNUT

o w

G?Tuﬁ’ummiu‘flummy (Lambert and Dutil, 1998; Darriba et al., 2005)

FI80UVeY BATY UazAuy (2557) Anwdnsidiunalany ushadminszyeais
n310 1A830IUaING AIUASUIIAL 2551 - unTIAN 2553 nudiluseumwgu-Tguey

warnaAx 2552 Tuaunaginnndnwadly vauglufeusuay 2553 nulannaiieaunnnii

'
C - =

agelpdAy  FelayadananidauduiusiuganiaduiudvesUaruiineningnauuy

(%
Y |

AaRsdLAuluIANRligUIEY kaENgATNBURIUINAN LagnUuIIANEILINTUYeIUATY

=

FedulngisoaruaIngilaniue 10.75-22.25 wuiuns wazianueilnaifgaiuseninane

b

AIGERI by

dmiudeyanisfinwmanugnyuveslarisgeuanayuazas USauengnaudis
PBUNUATUS LUWI8UY WeWAIAN NTNHIAN 2554 Wae Ju1AN 2555 nudtlaryuazaed
mugnyusnnluiieununsiud wazudnudfiynyuannldun vl 30-60 ludnsia
g1LneUINNT wagiilnsvesdaminuaTATsTINgIY wardLnoselun wazanianse Jamin

a97a1 (U591 wazAauy, 2557)

2.1.3 WAINeIN13a159830: Yanpiluvania dedues vilvlidnvazadedu
naueIUaINYWIAan S1nAuemisnasanaIiinatsiukaznatsiy eamsudnveslany

A9 WNAINADUNTLATLNAINADUFAT TUNIYDINITHALNITONENDANSINUIUTEUUNLIA
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yanzia varpduduslaadiduusngn aunsofuunasineudiy Sudufudnduiuluwmde
élaenss Fadunsdrenesndnufissduder vldmsgyidondsmmilussuuinasiian
lunisadaemslusiunmnIne e uaduomnsfidfyesdniiiasvganas
vila 1y Yandunits Uarnuiu saulufsduilnadugeuesssuuiing iy aanu uazlawn
mMsvayAuunasineudis uazunasineudniiduormsifduediad fdutelunns
uAuUTINA unasipoufidnifinuinatuinnluuisias pndaiideuinuseis Uan

yInduiSnuaunaluwanidulsslesisenisinvinanmdwindoumiaiilunmsiy

2.1.4 URA9DIAY NISUNSNTZANY UAZLEUNINITONEN
W ERLRLHE Uamtﬂuﬂmﬂaﬁn (Epipelagic fish) aﬁﬁaagju%l,amsuwﬁqua
anunsanunsiensasunUasanufuldluriwauluumasendei uuinwith wagly
U‘%Lamﬁﬁqmmﬁﬁaﬁw 20-30 peALYaLTY ﬂﬁiiamaaﬁuﬁumuﬂm nsneldazifinduain

I IS = o
AR UNUTIANDINUYIYU

NITUNINTLINY: ‘U’ﬁ’ﬁ(]flﬂ'ﬁLL'Wilﬂig‘\]WEJIUL?JGW]E)UH@WQ‘?J@Q Indo-West

Pacific fausinziagumsiuuinailngTunnvesUsemalng dutide UnThilaAd AauTud vy

s

inglelaneu wagid (Carpenter and Niem, 2001) 817tne wal@e dealus Aunan

Y
Geaun newaduld wes, 2557) anlvedunndsinulaiylauiniign dn1sunsnszanglu
sey 1-40 luansia nyelalagianizegiddluaaiuiannelwmeiunnasuadmin
UsaIuASTUS Yuns udegsnugsond esnnildnuazgiiusemanmngausenisegende
' < ! [y ¢ o t% a ' = a !
wazneldvesuan Wuundseimsdugananysal yilvivanluusnueninelisayseses

I~ Avo 5
Lﬂuwgf\mmaqmmmmmsiuLLazuaﬂUiszﬁ

Wunieansanen: 31511a (2557) nanain Tuenlnenudaymvatengs uag

Y A v a o &
HUEFUNWATIILAADULIYNIDNITIBWEN AU

v s

1) nqudaryluanilneflenziuan (WullundaminuseaiuAsdus

17 '
Il ]

YUNT wazas 19 351%) enuvaryynuuin lnsuisdiuiauasiiulniuiouegngluiug
Prufeulquisugnuayudaziunulumemsluuinaenlnegui “n” (@ays

) v & 1

aynsUsINIG duvVsaIAT aynsainsw wasinsy3) auduladulanyindeussduiug neu
a a & | = a - 9 ' y Y
wiAunBnasTlutsUated (areu-ngadnien) ienduinansldluenineilns fusn
2) nguuanytuenineilweiueen Wulamuisduibunstiuen
senisuineiuusematuneiwazilonuiy ¥1UseRanuslaInauniInd1ungieny

Inelangiuean NavdwennemsulurIuuIN1gestng 3aminnsia
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3) nguvaylusilveneuld Wunquiilinsfinwtesnin dndvinis
dullvguinlaynaviivivdiueawmdeudieunainvaylueniiveiany uan vseldumian

INUIUULIAUTENAL AT

aglsinurmUszususnguiadoinvamuisduasayivlauaznddegaelugalng
sUA n Insiedeunluduiuinzdtaiednald WeiulnTuasdnaundunaioyuia wausiau
AABIAY BLNBATINYMALIAGR UM lUTINUNTInInaynIUINIS aunsanns wazayvsan s Ty
s1feunuaius Jednldvarniiliuasnugnuaivuiaidn (ua 200-300 saseilansy) 1y
o d‘ dy 14 [ L4 a d' P L
Fuaun anuellaenadesiuteyaveas ¥dn (2549) Neaulidn Uamaneuwsnegluuay
[ [ a A ! [y P < 1
PWAINAYNTAIAT AYNTAIATIY WASNYIYT 138071 Uayanensiunn aatduwraidszusdan

o w

nddveslsena drudnatgzeguiiiumanziueaniauimianiin Junys vaus uay
ALTANT SN aeaviuesn lngdaiyasinisnsliunludinssunuaius-luiag e
Uagatenzfuanuiianuine1luearitsiiasluangliviinuueniawoudonta
UspaauAsdus qums uaraanundond werasnduiunuiudnasiuinaninginglue

fundenan dmdayaeasiueenaginetilunediusnasneiimseiniens

31nlAsenNsdansieniianisuideiiesuinduaslurainugauaunysalves
ninginsvaryluenilve lagarguie wagame (2556) WUINEUNINITAGEUEIEYDY
Usgnsveslaryluusiazunasaguladail

(%)

1. nguuaylusnlveilingfunn (Uszaiudsdus wams gaegssnd) dadungu
fudiinudamynaun Jafufuiifvamuisdde uasiiulmudouogluiiui s
Tugaadeuiiquisu gnuaiguisdiaziunisiulumeimslusilnesda n (vays
aunsUsINg aynsanas aynsasesi wasinesys) suiuladulamanindenavduiiug
newaniiunsBnasilutiadeunaeufangadneuitenduinmsldlusilneine fusn

2. nauvanylusmineilangiusen dnsduiivguiranyguisdiueaiumadi
LﬁumwdﬂmmﬁﬂmﬁwizLmﬁmﬁmmmﬁmum

3. nguvaylugnalveneuld nsAnwivamnguildefiegies deinIuanas

dulivguiuidenanioudnemnanuayluemineilny funnvselifidumeanussne

a
UALYY

dmsunisAnwivesdunienisiafeudievaslalues Somjaiwong and Chullasomn

(nd) TneFudayluiuiiening 4 wnaddun vSueninglaziuesn (Ms1a - szueq)
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1

USueMlned n (ways - masys) enlveilweiunn (Usearudsdus - 451ugssnll) uae

q

a1 enauld (WASASSISUIIV - US1BNE) AININA 2.2

AN 2.2 unisiiunivesennendnwinisiadeudeveslarylaenisudes (Release) vin

A (Tagging) WazN139U (Recapture) (Somjaiwong and Chullasorn, nd)

NMsAnwInUINITUaegUatyluiuil (Position of release) luiiunisnalneils

[ d‘ 14 dgl’ A a IS ! 4{' v v r-gll =~ U =i
ayiueanUaiyasiadeudigluiunifuuaziunsdiuniosdeludanunsilnedd n vuei
Uamivdegluiiungnilnes n Yannasiinisindeudreneluiuiiazinfioudeasnnauls

299UsemAeUS UM nelenzTuan  wansluning 2.3

dmsulamnuaegluiungnilvellameTunnazinisiadeudelununfuuazd

1 d' 14 Idlll A Y P ! a ad v 6 =
U'Nﬁ'JULﬂﬁE]UEJ']EJ%WUWE]']'JIV]EJC‘I'J l IQEJLQW']%iJﬁ'muVHJaE]EJIUUiL'JE]JU?%T\]’JUﬂi“UU'ﬁ Sk

Y [ s

uaduneisuggasneuldusiuTmingunsuasdmingsug il easBuanansly

A 2.4 vaelununeninessuldlulavinnisdne  Feaziulainnisiedoudevaaan

1 N Aaa 2 | [y a < 1Al .
mﬂmmazwummma warAIUsINLaNA1 U enly (LﬂﬁEJﬂ’J’]ZJL'ﬁ'J’e]QVl 1.13 Nautical
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a

miles/T1) lngduilugunisinioud et uiunveIlainaINNTLaINMILYA gAY

auysal uasunasdmiunsly

@ Position of release
e Position of recapture

<«— Route of migration

Gulf of Thoiland

8 Ko Tuo

9 100 101 102 103 99.
SamutSongkhram N prakan
ut Sakhgn e
3 « & chonburi
B
3 13
2 12

0 10} 3
: KoPhanga.: 2 Ko Phangan
;O i O
@ UKoSamui v vke Samui
o
9
Nakhonsithammaraf
. Fig. 2 The route of migration of tagged .
8r fish released in [ishing area I 8 Fig. 3 The route of migration of taj
‘.&A fish releascd in fishing area
| - ; : X ; A
99 700 o1 102 03 9 100 o1 102

i -Lum,q; .

@ Position of release G
e Position of recapture

“— Route of migration

Gulf of Thailand

Ko Tao

1% '

o = v a X A y ) & A
AINN 2.3 LLa@Nﬂ’]iLﬂa@u&nﬁmaﬂﬂa’]mﬂﬂa@Uiuwuwaqﬁlﬂﬂmﬂmgﬁua@ﬂ LLazwummﬂ‘wa

$1 n (Somjaiwong and Chullasorn, nd)
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AN 2.4 wananisindeudngvesUarnvdesluiiuiienlveilanz Tuean (Somjaiwong and
Chullasorn, nd)

2.2 AMAMISLATUINTS

Y ' [
€ o A ! a A |

Uaydudn i dfiaaamiadavuinisadilusfufigesie Taedovay 100 niu

q

= v A

Tvndeany 140 uaao3 TUsAu 20 nfu wagludy 6.7 nFu Aussmndrdgydnvateviia 1oy
wAaLdey 170 adnsu Weoanesa 60 fadnsu wazinan 11.9 fadnsu (@inlavuinns,
2550) wealleu waseanesaanUaytislunisadanszgnuasity samwdngaglunisasng
] a 9 % a a0 - a a
daladinunauardasiunisidulsalasinans siglelefudigluisesnsasyiivlnvesanes
[ 1 6" 1 sa 1 dl' [
waziludulsenavvesgailuuludeulnseeaniisnivaululsensIna 1 yna LY es

SamelAmunsay

& = a °o v A = | : < a a °o w

WevayiininesiiludAty Ao ladu uazvsletiu Yigluiaenissyiuln dmsu
win Wnevanylansuuuvensnesiily 92 Fadlinaign Indfeaiudiuile (zuuy 91) finsa
lofulaluadaiosay 1.67 veensaluiiuvianun Yrelunisaivauaudulaio seau

laamasoauazlnindwelsnlubon dnsalodulidnsi EPA (Eicosapentaenoicacid 12.24
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wWaesifudvesnsalafuianun) andayninisidulsaialavniden wavil DHA
(Docosahexaenoic acid 14.96 tUasiduavainsaluduianun) drelulsaanisimuinas

LSULAULAUD AN

2.3 gonunisalvasany

2.3.1 4AN1ENINEINT

MTeNEERRNsTUER e nsssuRTevdin musieeuwes FAO (2014, 2015)
nI19U 2548 i 2557 wudn dUSunmn1sdudany 268,842; 305,770; 308,952; 300,424;
300,988; 331,818; 347,163; 312,930; 282,396 Uag 308,945 fu nud1su Tuvnizfiadfves
Useinasendnal 2548 s 2556 dUSuan1sdulany 166,800; 159,000; 136,900; 112,600;
115,400; 127,000; 147,800; 129,000 wag 145,300 fu Mua10y (@0RN15UTENaMmalsEme
ne, 2550; 2556) awiiuldiuunansivuauessumealneanassanlumied 2551 e
fansalulugned 2556 nuirvinanssuluniwsuilananasusvesUsemaiviunanis
fuftgetu (il 2.5) WeRansanyadestayiduldlutssmalnesswined 2548 fs 2556
‘W‘U?f’lﬁj;lja A1 4,916.7; 4,954.0; 4,121.9; 3,313.4; 3,759.3; 4,274.2; 5,251.5; 4,907.6 uag

6,000.9 @MUV FIUAINU

400,000 - —@— Uszwdlny
350,000 -
300,000 -

>3 250,000 -

~

200,000

i

g 120000 - ‘\.\.\H/'/.\'/.

<

€ 100,000

g

& 50,000 -
0

2548 2549 2550 2551 3 2552 2553 2554 2555 2556 2557
W.A.

A? 2.5 Ysunanisdudanyludiudilnguagiilansening U wea. 2548-2557 (@dfn1s
Uszaaunalsenelng, 2550, 2556); FAO (2014, 2015)

nadan1sdudndund w.a. 2556 Tnensudseus TUTuan1sIudaiysiunsay
145,300 Ay (Fadudiuragafiaadiefisuiunguuaiinunfiduainnzaianun) uoniduils

Y 9

817108 127,206 du waziaumaynsduie (Sunandu) 18,094 fu Anduyarisiuiadu
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6,000 a1uuy wentduileenilne 5,202 d1uum warileduansiy 798 d1uUn S1AeaY

WnAuUaTandaguns Alanduag 34.05 v Fageniantulwnnisuseasi 3 (Useaiuasdus

YUNT 3190 3511)

nsuUszRauUsamsihUszastuilssnlneoondu 5 wa andeyaaduszus U wa.
2554 wanUaysuldnndigeluiun 3 Ae s1ilveiling funnnouuy AseurguuIBimeialy
HuifeninyseauAiaus guns uasasugiond (54,068 du ieferay 39.75 vesmaduian
ytavn) (nsuvszan, 2555) USiinunisvhuszasnn Ae lwasunondsatu Soviaguns
wumsvhuszssuuivluthafoununfusiufeunguniny (13 wazuning, 2508) 39

avviouliiuinunasszusiana i dunmaanfvanyyngy (Beu wasane, 2559)

2.4 mMsvindszusuany

dll Aa o X v e o a o«

\esandayndinisihauunldusslevidlutdatulauianisduainsssunavienis
Uszuamzlaiiissegnafenadslifimsinizifes dslunisasseiussusiadunansenudfey
Aoan1EnINeNTUamlusIIUYIF 15000 (2557) a1t insedielunisviiuseusuany
Tuga3 10 U i wunisldeudendu oauanuiunziel uazeruaseUany) (uiesesdls
wan WeRnsanauiuiivhnisuszusluilsonlve Gsdwundu 5 wa loun wa 1 817l
HengTuoan (1310 szeee Junyd) 1ue 2 e1lnessuly (Ways ag@ians) aynsusinig

NTUNNUMIUAT AYNTAIAT AYNTAIATIN LNYTYT) LUA 3 813 lneilansTunnnouuy

U s y

(U322UASTUS Yuns wazds1ugsondl) we 4 enlneilsnsTunnnauane (UATAISITNIIY
asvan Unendl uazusnsaa) wazan 5 81lvenaunan (Ushianaasing) wuil we 3
snlnelenzTunnaeuuu ddadiunmsdudamunitgn Andu 47 Wesidud vesiinuns
Fuvaylusmlne fimsldiedestieerudeniuvdn sosaunfeiun 2 (38 Wedldud) duin

a | 1 o
due ldunnsneiu

msvinsuszasluefnandelledadundofiedudayuuulszann Ysznouanldl

wisliiiloudadug lnensUnianliiluguaenay durngudnansUszunas 50 wes wdadeu

fgRan ik Luu Ushauntdyasyinnistdnln suninsunsekaun Undviauus 5 Un Un

na1s wazlnlugdutnienfign visllzenadiaueniuinndl 500-1,000 wns N153UIY

Weagyilutumnnas wasituaun lngldomllesuamasuriuineny 30-300 wns &n 8-22
Ao ' a Y] & P ' Y P P % '

WA AR08 wazmnd wasantuazloselauanlulldy walrdaiuerununiaausaully

1 I3 A o
waglaoiunuiiioduian
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Id A <~

dmsuerudentugniiuldiuuaiyaseusnludeeiudunds \luiaiesianwuy

IS

WWABUNUTELANBIUADY SuTlaludnel 2470-2480 Taew11Useuadu wardiUun Ugundu

o3

A

Ualutszmalne waziFuldunsnaneglurndszasingluiaed 24802500 derliuirdesilof
Fuualdidusiunannluuiazads orudunddnuasiuiuesn Svend uazaive g
Avdouiiug e1UsEINa 220-250 WAT 8UAN 10-50 Wing TaelHiFe 2 61 Tunsaineu
Tnoldrsanduiuemisa uarasvgaidaiiodunafisnanishetivosamiuiuey
neul#iFers 2 & Jsneruden wagtufiemnamshevesUaudafninieinussauiudy
sUnay neuflazihuatserudesiirfusenuaztnaneUnuinesulvivaysiuiuiigseu
wazeneutude Snsuuutveseudeufoniuaneunioniud uilesdienuundeuding
wnluiiufitlsns funnvesenlng feudendt ouaasy vieiud Ly aunIusINTg 138N
o WueTesilonuiifidnvuradeeiudununn uiladnnindntes wagldiFeifios
Sufealunisainedu emsdintannsaldléfianudn 6-30 was nsduagslufuiteusia
Prausu 3 i Betu 12 én ilelidanauszmeestsaluthldine nsdusmussusasldun
nlynAndverudremiddlitud udlHiFeuduiterudouseugaan deudnifonTaealian
sffufigeen uareniuide uenaniiiinislioruinndafuedosionouiivuinlng
iiamila danuenuszanas 120-200 was n1eUszann 20 iR Mol 4.7-5.2 lsufins
Fruvuiiviuaseialioruassit 11aUsrasagldifonrimygean waransuwuivuoiu
Fowsougaailetuiiefiuaniteth vazdeneurniussuagldliinssjiinfielivariad

a 1 g; =l d‘
ANMIDIU NBUITENIDIUTULTDLNBUaRUAN

2.5 WHAIDIABLAZIIUTINNUGEA N

Uaidad (Pelagic fish) vanevila 1wy Yamun Yanseinans Yamnamies Yaiy
Uamdaden Yanaany wazlaun ssgnasgalidiluandeluuiiuniingaesn y1iuseudli
Toyaliinisvimsuszasseuusnaniingasseglunzia agviliduvailaludiuiunindu
(Anderson and Gates, 1996) u9Assa1N1TaFuUalanInndt 1,000 Alandu soU9 g
Aanan ¥UszIasiuLYi Ingassundmsulivandiunende wu viu uw vseldli Wudu
138031 UNIalsIUTINYA (Fish Aggregating Devices, FADs) v3eiliiendn 49 aunsalivianil
N Y a %9 v 1o o v =% a o a & % 4 o 9
fnailanannsansadiegiuinlaglinsgaiatuvaneuiuiulndvieiadmiunisuse us

a & 19 A o 1 1 H a ) [y

yuakagnsaUsrueiuly wazvllanvaeglvasglumunseuainlunsialladiniunis

Uz lng s uszusniivg

dmsunisviuseaaiiudu (Artisanal fishery) #3an1suseaavunadn (Small scale

fishery) Hun1sfigunsalsiusandamsedsdeidudaudidglunisandnduidemduas
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AagaUavannvatgangiugliidnenAenaninudAgnienisauagitensinieune oy
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13 wilaftawnsadulauniiga loun Yarypurvisawauniiasumaes nimile Yuiasuen
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a 6 0o =

dun3gunan nsrlnaunsduntunselnaniaty aa1uuili aaunsie aamnia1uines
= PN ¢ =2 a
syufevany Yarle wazlaun nisigunsalsiusiudatatunsafigaiaivatevilnens

= I3 I v a ! Y] ! & q' |
Luaﬂﬂqﬁ]qﬂﬂqiLUULLﬁﬁ\TWﬂWQLLaBLLW@Q{]@QﬂU I@ElW‘U']’]LLWLLagL%@ﬂmﬁiﬂf\]gsﬁ'ﬂﬁlﬂﬂﬂaﬁﬂaqﬂqﬂ
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o w w

1 wennddaduwrasemsdmsuguilaaluusasafudu

A
Y

anananlaingunsalsiusivamsedaluvzniuiiey (Artificial reef) Ukuunils

[ '
¥ = U a

lngUgn1sadiey (Artificial reef) vangdia wuIUenSaNuydas 1 UunIUsITUYIRNTING T

q
v

Nililaglameziveiinauamvseusulssiedodeveslamiadniungy uasiinaadinm

[ (%

v9aUan lassafedidaudniseaniuunauiviainiagiuresdiy audaguwuuiviuadeniy
wuveesgyuinviiannasunin tWiuasnata n3awman (Science and Technology for

International Development, 1989)

Mathews (1983) wusgUnuuiiugiuresUznisufisueandu 3 wuu laun Bottom
reef, Mid-water reef uaz Surface attractors 1ne Bottom reef {uuzmiuiieuniinisinds

1A8ATINUSIUNUNDIUN (Sea floor) M39913158n171 Yznidudleuniinfu wazdetduluu

[y

fiuguvesUzmindien awnsauenidu 2 nguges fe Yznisauiluniassaniagndiaiy

MWUUA (Low density material) wagUgnFaiigunasieainiagiilainaumuiuiugs (High

density material) Urniadisudiulvgifinisfinsseglulqiudlngidunuuvzmiaiien

(% 1%
Y 1 [

wiAu Mid-water reef iutgn¥aiisuifndseguiinmnatsit (Mid-water) dadusuuuy
Tmidwiuudiedeiiosninsesnuuulasadsiivuasionndu lugaausniimannaass
Pndalumaymsuenuauiin Unmiafeniiindasnaunasiiidmnendniftesiunuuas
Fagaradannde (Bait fish) waznguuaiidnwuzadnevamdaien (Sardine like) Fenga

Uawalazdudifagauaiian (Pelagic fish) S1uauuin lnguuuananazusenaumesns
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saeudiivnfeslieaendafivhinamnamuadluniaeasUsznaudeenssaeudogng
ffon 5 14U p1dbuismaunImiudadaslviaut uarldvjuaosdusfdiuiasogluuuids
puunfluiiuiififnfsazdseneudionasaednuuniuii lnssaduuugaaueglé
Uszanas 6 wns drnidadieunansindsvauanudnialuntssusuvamansvia i Uan
9 Uandnd Uandeunsia Uanann wazUanintvdiaduuarUzni¥afisanuugariefe Surface
reef (Surface attractors) Lﬁuﬂzm%’%ﬁamﬁaﬂéfﬂﬁL’Jma’sﬁ’lwud’lﬂxﬂﬁ'ﬂﬁwLLUU‘ﬁﬂ’lmiﬂ
fapavanuiouazdaifatfiviuvilaeuazinudimldfindivznadiennanad
(Matsumoto, 1981) Uzm%’qLﬁwﬂ’sﬁwﬁawﬁwﬁmmsiqmﬂiumﬁmmilﬁmmﬂmmlfﬁmaﬂ
LEaYDIILATUNANTENUIINIIE qﬂﬂiaiiammﬂa’m%ﬂzm%’aLﬁsjmawﬁmawzm%’q
Feuiatenaldsufulznfaiisuninfu (Science and Technology for International

Development, 1989)

1 I3 = v ¢ a | ' a o
'P]EJ'NvLimﬂqllZNLL@J’J’]?%‘U'UE}Uﬂimi'ﬂUﬁ’JNanﬁ]guaﬂLLWiﬁanIUﬂQN‘UiSLWﬁV}WWU’]

a A

LA7 WU wAIAT @Sy waznguussmanzTueeantna wu QYu NaUTud dulailide uaz

1 14
| ) o v IS)

WA widieguunannsiugudlfuAsnuaRziliatefideuseiujuniidimeiten

q

F93lin1990nkUUlALANANAURILSEAUAMUEN (Acarli, 1998)

Surface buoy Midwater buoy

{ B

I k- G i Dok st i

"

a Y Y] ¢ da O a a o ] 3
Al 2.6 lassasiananvesgunsalsiusinlaNfnfsusianiiaoul (@18) waznansii (377)

(http://www.hawaii.edu/HIMB/FADS/FADFAQ.html)
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Andi 2.7 q‘dmaﬁmummﬂm (@. wuuasAuwag b, wuvaselud (https:/ataplaut.

wordpress.com, 2009)

a il 2.8 lnssarsgunsalsrusiauvuasielysl (Chapman et al,, 2005)
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En (vuaos WWon wavaus) wazwndmudnian Tanniluvioaduaiuisadiunldvinusniss

a

Weslaegaiusednsam Janngnifenunlddilngianansaldaulaiesassinign Mleuld
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7l wu Wl e wagneuiiu

2.6 NM3NUBIMITVBIUANY)

s1lnedeglungiaduld wmnaymsuu@in uady 2 dw fe Fruseuoon léun
Uinailmzadusainatseristinuiivhusuuihindmsselunmeee fuseninly
JuaTAlALAUUTTIATINYT USadiumadn Jmiansie sauanueUsziia 544

Alawns wazsuAzTuAn 13UINANINA1ITENIIUINWINIINRUA VLU INSBE L UNNS

1%
I o

axiuan anaslumsldasaunuaulszimaniadeiuinuiiiglvs-Tnan fmiaussie
sr8zn9eIUTEIal 1,334 Alawns (http://guru.sanook.com/2964/) UamJL‘i‘;JuUa'mzLae?fq
fingAnssunisegsauiudugs figmnenisieiidedrieih eneulunuuase s ay
Juvannsestuunasinauwduemisdmiuriiavesemslumaiueimsveatany) wungy

I3 < a 1 '3 = 1 I3 v 6 v
wWaInR ULl UL TReNUBNIAABUATUINAILNAINADUART Lagnusasay 70 Tunig

1%
[ o

FuemnsvesUayduunasinouiiv uarsesaadunguunasinoudn’ uavdniiwdeduy
nguunasnfvydainuuniigafengulaegnen (Coscinodiscus sp., Rhizosolenia sp.,
Biddulphia sp.) sesasuAengulaluwnniaaian druunasinoudaivdaiinuiiude lad
WoALAYAIBRUNY (UM UazAuy 2556) dmsuTienures Nath et al. (2015) AAs1en
NMUAUBIMITVIUANAY Indian mackerel (R. kanagurta) 9ue 13 -25 wwuftuns (Total
length) Tutasggiou sewiufsunuaius-figuiey wulaiinealunszimigomisuinidu

LYY = A <
DUAUNTN S091NAB Ua1nisn (Bregmaros sp.) 1518 wagtnanuan

31N51891UV89 Senarat et al. (2015b) AnwIn1atAuNIINISVDIUANY R,
brachysoma W9 16-19 wuRins 311 25 Mndwinaynsasnsiy Tugeggduiug
5¥WINg IouUNAL 2556-Un51AN 2557 WUTIWMNAUAUEIMSTIATINEIIRAY 65.68+7.06
wuRLns Usenoude 4 diu léun waeneming (Oesophagus), N3z (Stomach), &R
(Pyloric caeca) whag ald (Intestine) LLasz’Jj@Lé@"?‘wmﬁuaﬂmﬂLaummmﬂmﬁu 4 “f?u Ao %’ju
Hewilon (Mucosa), Fulfdeulon (Submucosa), Fundrmile (Muscularis) uazdufituen
(Serosa) Sruauvesldany 220-225 Fu agszninnasnzuazaldiinnmen 3.69+0.47
wulasiwadidoyivesmaiusmsvaynuin Tudruvasnemsdiunt wuiadly
dnunigluu (Squamous) YauETinaeneMIdIUNEY NTEINzoITHaanld sULUUYeN

s A a o = A oA & ¢ o
aalgayYNInnuNgULuutounuas LUugUkuutgaass (Columnarn) JULUUYBINTELN
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3.1 n1sAnyIgULUULAZAIsTANISWMEIRIABUS AU Inatsdrd1uiuUany

(Rastrelliger brachysoma)
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(Y

- ftlauanysaline (Gonadosomatic index, GSI): lnginian
a v [ 4:1'

tinFaluviseguineniisseviasyiudsseed 1-5 wimwinmaviauauysaling a1y

35015084 Yuen and June (1957) A9auN1S
GSI = (GW/BW) x 10?

W GW = ymiinvesguievisesly (Gonad weight) (n3k)

BW = thwiinvesUandafivhaundne (Body weight) (n¥1)
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R (R Development Core team, 2007) Aa1N3

Fe = aTLP
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a, b = ANAN
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- dadna: ndeyauamuenmauiluudazinow Yndny

(%)

ansdme lngasauuagulanadiviiumade (10 1) nageunadanseiuaIudety

95% AA3zlagslAtawals (Snedecor and Cocharn, 1973) euaunis (A1 Y20s 1 =
3.8415)
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M11T5N13v84 Holden and Raitt (1974)
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W = al®
139 log W = log a+b log L
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e awan warleenll) Anwdnwasdugiuni@iinguasdnuasidfnyaandunin
4.39

=b.

AN 4.40 Morphometric measurements of the Rastrelliser brachysoma 1. Total length, 2.
Standard length, 3. Folk length, 4. Head length, 5. Post — orbital length, 6. Pre — dorsal length, 7.
Pre — pelvic length, 8. 1*" dorsal to 2™ dorsal length, 9. Pelvic to anal length, 10. Pre — anal length,
11. Head depth, 12. Greatest depth.

NNSANINRUSTNYUEENZIU LagdnuuedAyn1TIne1vealaly wuin
MeglamsIunulannyUssasseninuseuliguiey - wgeadneu 2561 Tuituiivays

AUVIANVIN USEAIUATTUS YuNs wazgiugionll IAanIfw1399 4.10



A151991 4.10 WAAIANYUEANIUNNTYVINEN

waranwdAyveIUay

66

SL. No Morphometric characters Mean + S.D. Minimum Maximum
1 Weight (g) 59.04+21.89 14.52 128.07
2 Total length (mm) 174.59+21.86 107.00 250.00
3 Standard length (mm) 139.52+17.13 97.00 203.00
4 Folk length (mm) 153.64+18.31 100.00 222.00
5 Head length (mm) 40.60 +5.19 20.20 58.45
6 Post — orbital length 21.67+3.21 11.26 53.46
7 Pre - dorsal length (mm) 52.85+7.05 35.25 79.40
8 Pre — pelvic length (mm) 50.93+6.89 32.10 74.25
9 1" Dorsal to 2™ Dorsal length 10.69+2.99 3.95 30.39

10 Pelvic to anal fin length 41.31+6.34 25.97 67.65
11 Pre — anal fin length 92.63+12.57 51.75 136.00
12 Head depth 36.17+5.16 23.10 52.00
13 Greatest depth 40.40+5.76 25.00 60.69
14 Dorsal finlet 5.02+0.21 4.00 6.00

15 Anal finlet 4.99+0.22 3.00 6.00

16 Gill raker of left-hand side 49.97+3.54 30.00 57.00
17 Gill raker of right-hand side 50.29+3.40 23.00 58.00
18 Number of dorsal fins 9.36+0.61 6.00 11.00

VUTNANAINVDIFUFIUNNTTINGNTENTNANEN Folk length Audindue wans

Tums1adi 4.11

q. U 1 L a a
1919 4.11 aﬂmu%aamgmmﬂm’mmawam“

Sr. No Body proportion Raito
1 Folk length / Head depth a.27
2 Folk length / Great depth 3.82
3 Head length / Great depth 1.01
4 Head length / Folk length 0.26
5 Folk length / Pre — pelvic length 3.02
6 Folk length / Pre — anal length 1.66
7 Folk length / Pre — dorsal length 291
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a1y uandlunisnan 4.12

A15199 4.12 @un1sannes (Linear regression and) WagAIENENWUS (Correlation

coefficients) ¥asAMEIVIIVHAR UGN YA NI Tulay

Characteristics Compared with Total length Regression parameters
Sr. No. a b r
1 Standard length 6.46 1.20 0.94
2 Folk length -0.14 1.13 0.95
3 Head length 19.23 3.82 0.90
4 Post — orbital length 47.11 5.88 0.86
5 Pre — dorsal length 19.67 293 0.93
6 Pre — pelvic length 25.01 293 0.92
7 1% dorsal — 2" dorsal length 131.01 4.07 0.55
8 Pelvic to anal fin length 50.33 3.00 0.87
9 Pre — anal fin length 24.27 1.62 0.93
10 Head depth 38.66 3.75 0.88
11 Greatest depth 38.15 3.37 0.89

44' a a YN o N a Y] ' ] & A
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Sr. Body proportion Province
No
Chonburi Samuth Prachaup Chumphon Surath
Songkram Khiri Khan Thani
1 | Folk length / Head depth 4.32° 4.08° 4.28° 4.30° 4.16°
2 | Folk length / Great depth 3.82% 3.77° 3.87° 3.86° 3.63¢
3 | Head length / Great depth 0.99°¢ 1.00%¢ 1.028 1.022 0.96°
4 | Head length / Folk length 0.252 0.26° 0.26° 0.26° 0.26°
5 | Folk length / Pre — pelvic 3.07° 3.00° 3.02° 3.020 2.99°
length
6 Folk length / Pre — anal 1.662 1.642 1.66° 1.66% 1.66°
length
7 Folk length / Pre — dorsal 2922 2.892 2912 2.91° 2.922
length

dnsudugIun@Vinenidula (Meristic) vesaty leundnuase Gill raker, Finlet

wag Spine luwsagiiuivessilve laun Famdinvays aynsaansiy UsearuAstus guns

v s = a
LLazf\]W’ijiTw{]iﬁ’lu LLﬂ@ﬂumiN‘w 4.14

a % a a Ao ¥ o ! dy d‘ 1
M1919N 4.14 ﬁmﬂ’]u‘ﬂ%‘i"m?‘wEJ’W]U‘UI@?J@Q‘U@WY]?]’]LLUﬂIULL@agv\IUWTJENE]TJbLVIEJ

Sr. Characters Province
No (Number)
Chonbu Samuth Prachaup | Chumphon Surath
ri Songkram | Khiri Khan Thani
1 | Gill raker on left-hand 50.12°° 53.26° 50.30° 49.57° 48.20°
side
2 | Gill raker on right-hand 50.75° 52.77° 50.39° 49.69° 49.77°
side
3 | Finlet of 1* dorsal fin 5.01° 5.06° 5.01° 5.02° 5.03°
4 | Finlet of pelvic fin 5.00° 5.04° 5.00° 4.96° 5.03°
5 | Spine 9.32° 9.51° 9.34° 9.38° 9.34°
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d‘ [ [3 5 14 13 = (3
Y999 1MSNNULTUUNAINABUNINUA 62 aNa UTenaume Wnasinauiiy 48 ana wnasnnau
do 14 ana uazwnasnmaudninldainsaduunisssivana 4 ngu uazfgouwnaInnou
dn7 8 N
YAV NAINDUNNUUT I B T Inguns Usenauie uwnasinauiylu
o =i ] I3 o ¢ A4 Ao = Y ¢ 2 & 13
dodnfunnninunasineudnd Ao J9wIu 48 ana w3awidu 77.42 Wesidud vasunasn
moUNNUIIMLA diunnasinoudaifidiuiu 14 ana wis 22.58 1Wasidus veunasnnaud

PNUINALA

wnasineufindinu 1éud  Division Cyanophyta Class Cyanophyceae (Lol
wuAise) 5 @na  Division Chromophyta (aslulny) Class Bacillariophyceae (lnpgnomn)
34 ana uae Class Dinophyceae (InTuumlaziaaian) 9 ana Tasuwasdnouiivwuinniian fe
Class Bacillariophyceae wu 34ana ve 70.83 ieddusivessiinunasineuinusionun
5098911 Ao Class Dinophyceae WU 9 ana ( 18.750Ues1%us) Class Cyanophyceae WU 5
ana (1041 Wesidud) mudiu Tnsaenndesiunsinmvessiunazgild (2506) fnuin
Uayiulneznenduemmannulaezaen 48 ana wazlaluwvlazwaian 18 alln waz
nsfnudindmaenndestumsdnuluaded Ao wulresmeudunguaumieutuuasngla
Tuwlaziaandungusesasn  o1adlownananmilfuiogaayiu  Wuuinuiuily

nziaanialiiiu 10 Alawns wilouduluynaoil Fuilinu lnegseulunguinu

druunasinoudniiny leun Phylum Protozoa (1Uslada) 5 ana Phylum
Rotifera (Isfla$) 1 ana Phylum Arthropoda (915lnsnan) 8 ana wendniwuigeu
wnasnmaudni lawn Polychaete larvae, Copepod nauplius, Cirripede nauplius,
Gastropod larvae, Pelecypod larvae, Echinopluteus larvae ag Fish larvae d195u
uwasineudnifinudauviaanniig fe enslsswen (8 ana) sesasn de Wsladh (5 ana)
#9AARDINUIIBNUNANTITANY181MNTV89UaY (Rastrelliger kanagurta) 31NT1EANUVBA

Nath et al. nsideninemsvesUanguil wuin Copepods 74% Anulunseinizomig


https://en.wikipedia.org/wiki/Arthropod
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wazdonndesiu Sivadas and Bhaskaran (2009) inu Copepods (M1n#1gn) 76% AleLAu
freg1suaun@nwanyuseualagltiasaallaUseneiualn Wunltuneiaanils 50-70
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et duunasinoudniinulungusiu Ao erslsswen Tuslada uazves Wunguusiu

TR 19 2 W49

Oscillatoria Amphora

Cosconodiscus Bacteriastrum



Chaetoceros Thalassiosira
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Euterpina Macrosetella
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Abstract: Study of the opinions of 50 artisanal fishermen in Chum Kho subdistrict, Pathio
district, Chumphon province in placing durable fish aggregated devices (FADs). Found
that most respondents were male, more than 50 years old, more than 20 years of fishery
occupation, and more than caught fish and crab. The fishing gear about nets and hooks
and fishing income is the main income of households. For the opinions of the fish
aggregated devices were useful and important for fishing because it is a habitat for larvae,
source of food and make the ecosystem better. The FAD should sink in the middle of the
water and have mark indicating the stalling location. The material of FAD, if it is natural
materials, should be comprise a bamboo pole attractor made of coconut leaf stalk. If the
durable materials, it should be polypropylene ropes and used tires. The life time of FAD
should be 1-2 years.

Keywords: Fish Aggregated Devices, Durable, Opinion, Short mackerel, Chumphon
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Table 1 The level of stakeholder’s opinions on the FAD for conservation of marine resource and

habitats for aquatic animal and short mackerel

Opinion statements Mean Standard
deviation

The aquatic animal that are caught are smaller 3.70 0.77
Takes longer time to catch aquatic animal 3.48 0.95
The longer distant from shore for to catch aquatic animal 3.56 1.07
The type of aquatic animal caught does not meet the requirements 3.42 1.03
Less income from fisheries 4.08 0.89
The habitat of aquatic animals has deteriorated 3.26 1.22
The installation of FAD makes the sustainable of fisheries 4.30 0.86
FAD will be a line of protection for large vessel to make fishing along the 418 1.06
coast
FAD will restore the aquatic animal in the area 4.30 0.61
Should be FAD installed in artisanal fisheries area 4.42 0.60
The FAD should be made from durable materials and have a long service 3.66 1.15
life
The FAD is a shelter, breeding, spawn and nursery aquatic animal 4.56 0.70
The number of aquatic animals will increase after installing the FAD 4.54 0.81
The FAD will make the marine ecosystem better 4.44 0.92

The FAD is useful and important for the artisanal fisheries 4.62 0.60
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Table 2 The level of opinion’s artisanal fishermen on the FAD material, position and management

Opinion statements Mean Standard

deviation
Get to know or information about FAD installing 4.24 0.93
The community used to do the FAD to be a habitat for aquatic animals 3.50 1.55
The FAD should float around the water surface 2.30 0.70
The FAD should sink in the middle of the water 4.44 0.70
The FAD should be from the surface to the bottom water 3.16 0.81
The FAD should be made from synthetic materials for durability 3.52 1.14
Should be a mark indicating the location of the FAD installation 4.76 0.55
Should set the fishing area around the area to be FAD installed 3.40 0.83
Should be a set of fishing gear types around the FAD installation area 3.68 1.1
Should be set the FAD installation area to be a conservation area 3.26 0.94
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Table 3 The level of opinion’s artisanal fishermen on the FAD material and the depth of installation

Opinion statement Number Percent

The installation of the FAD in the area
Agree 46 92.00
Disagree 4 8.00

The suitable place for installation of the FAD that has depth from the surface

to the ground 4 8.00
5—10 meters 13 26.00
10 — 15 meters 33 66.00
> 15 meters

Depth suitable for the FAD installation

Middle water 43 86.00
Bottom water 1 2.00
Surface water — bottom water 6 12.00

Natural materials suitable for making FAD
Bamboo 3 6.00
Coconut leaf stalk 47 94.00

Durable material suitable for making FAD

Polypropylene ropes 29 58.00
Used seine 7 14.00
Plastic plate 0 0.00
Used tire 14 28.00

The time that the FAD installed in the sea

<1year 7 14.00
1-2years 28 56.00
2 -5years 4 8.00
> 5 years 11 22.00
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Table 4 The level of opinion’s artisanal fishermen on the installing of FAD for habitat of short mackerel

Opinion statements Mean Standard
deviation
Short mackerel resources in the area have decreased 4.72 0.83
Short mackerel caught is smaller 3.74 1.02
Short mackerel have decreased because there was no suitable habitat 2.90 1.19
Short mackerel have decreased due to less natural food 3.04 1.00
The habitat is related to the natural food of short mackerel 3.32 0.99
FAD is a habitat of short mackerel 4.42 0.75
FAD will be an area for laying and nursery of young short mackerel 4.32 0.79
FAD will make plankton to be a food for short mackerel 4.00 0.94
FAD will not affect other resources in the area 4.64 0.98
In the beginning, FAD will not affect the artisanal fisheries 4.58 0.85
Will catch more short mackerel in the surrounding FAD area 4.14 0.80
The installation of the FAD will increase the abundance of short mackerel in the area 4.02 1.16
The installation of the FAD will due the short mackerel to have habitat 3.46 1.01
The installation of the FAD is a conservation and restoration of short mackerel resources 3.72 0.88
The installation of the FAD will make the area able to catch short mackerel throughout 3.42 1.03
the year
GELY

91NN13d1579A N ANLTUTBINAUY U ST T wLarU s uluiuTisuagule
o a [ [ A = v v o & ~ < I 1 [y a
pRISRIATe WAIATYUNT WmmmmmuwaﬁumwmmmﬂmLW@LUuLmawaqmm bAIEY

Wugwazoyuadniinivdou wasiuiinisvhdeanfidudelunisiuyninens sssuyif

1% '
€ o a o

mangla Wnelanzdnddilidanugauauysal iesnnlulagdudnidndulaansssuviad
Jnuiandesuariivunfidnas F3rshafianudnunnnit 15 Wes uazguuuunshnds
F9Ua1A959u0gna1aun Mnduiansssuifnisinainniauenig suieazdedianaig

'
% a a

nunulszana 1-2 ¥ wndudagifenumuniuasdudenaaieinies s19saeud

ANYaUAN
vovouAn anitumaluladwszaemindndiaunnisainnszds fatduayuy
wﬂizmmlu‘[ﬂiﬂmigmwuLLazmi%’mmsLma'ﬂmﬁau‘%nmﬁaﬁ'}ﬁaﬂa’mﬁwﬁm%’wam
(Rastrelliger brachysoma) LLazmiﬁi’waaqﬂfmwénaLﬁamLﬁaLﬂuLLwdqawﬁaLLasimem

iJm‘VIU (Rastrelliger brachysoma)



88

LONE1T81984

Ali, A., M.M. Isa, S.A. Razak and J. Ibrahim. 2004. A guide to make and set durable
artificial reef fish aggregation devices (ARFADs) for coastal areas. Department of
Fisheries, Malaysia and Marine Fishery Resources Development and
Management Department Southeast Asian Fisheries Development Center
Chendering, Terengganu, Malaysia.

Bell, J.D., J. Albert, S. Andrefouet, N.L. Andrew, M. Blanc, P. Bright, D. Brogan, B.
Campbell, H. Govan, J. Hampton, Q. Hanich, S. Harley, A. Jorari, M.L. Smith, S.
pontifex, M.K. Sharp, W. Sokimi and A. Webb. 2015. Optimizing the use of
nearshore fish aggregating devices for food security in the Pacific Islands. Marine
Policy. 56: 98-105.

Beverly, S., D. Griffiths and R. Lee. 2012. Anchored fish aggregating devices for artisanal
fisheries in South and Southeast Asia: benefits and risks. FAO Regional office for
Asia and the Pacific, Bangkok, Thailand, RAP Publication 2012/20, 65p.

FAO. 2012. Anchored fish aggregating devices (FADs) for artisanal fisheries. Advisory
note.

Jaguemet, S., M. Potier and F. Menard. 2011. Do drifting and anchored fish aggregating
devices (FADs) similarly influence tuna feeding habits? A case study from the
western Indian Ocean. Fisheries Research. 107: 283-290.

Moreno, G., L. Dagorn, M. Capello, J. Lopez, J. Filmalter, F. Forget, |. Sancristobal and K.
Holland. 2016. Fish aggregating devices (FADs) as scientific platforms. Fisheries
Research. 178: 122-129.

Noranarttragoon, P., P. Sinanan, N. Boonjohn, P. Khemakprn and A. Yakupitiyage. 2013.
The FAD fishery in the Gulf of Thailand: time for management measures. Aquat.
Living Resour. 26: 85-96.

Sharp, M. 2011. The benefits of fish aggregating devices in the Pacific. SPC Fisheries
Newsletter. 135: 28-36.

Venkatasami, A. and A.S. Mamode. 1996. Fish-aggregating devices (FADs) as tool to
enhance production of artisanal fishermen: Problems and perspectives. Mauritius.

1-4.



89

dy ~ N o (Y] v =~ = ' gj i v ) N o N
wnansiidwenarsianubidmnsunislanuiionsfnwimuu lueugnlnilulsdsslosununisan

lunsdllagvsau Snvinudilvdaulasilon waznesedaiuarvetenaisynasminisintuly



90

dy ~ N o (Y] v =~ = ' gj i v ) N o N
wnansiidwenarsianubidmnsunislanuiionsfnwimuu lueugnlnilulsdsslosununisan

lunsdllagvsau Snvinudilvdaulasilon waznesedaiuarvetenaisynasminisintuly



AMANUIN V.

(AA9AHUNITIANILNDATNUN)



92

awnslumainvamsuany (Rastrelliger brachysoma) USINBI8RITanInYUns

Foods in digestive tract of mackerel of coastal Chumphon province
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WU d@na Oscillatoria wazlnormnay d@na Coscinodiscus, Thalassionema #as Rhizosolenia
wnasinoudninguiau lawn Calanoid copepod fagaumnasaaIni (Pelecypod larva) wae

Protozoa @na Rhabdonella

Abstract

Gut content of mackerel (Rastrellicer brachysoma) of the coastal Chumphon
province was investigated. A total of 342 fish were collected by the mackerel gill net from
10 station sites during September 2017 to April 2018. Foods items were totally 62 plankton’s
genus, consist of 48 and 14 of phytoplankton and zooplankton respectively including
unknown genus for 4 groups and 8 groups of zooplankton larvae. During the Southwest
monsoon season, the dominant phytoplankton was diatom: Bacteriastrum, Coscinodiscus
and Thalassionema and the dominant zooplankton was cyclopoid copepod, cirripede
nauplius and fish larva were found in their stomach. While the dominant phytoplankton
were blue green algae (Oscillatoria) and diatom: Coscinodiscus, Thalassionema and
Rhizosolenia and the dominant zooplankton were calanoid copepod, pelecypod larva and
protozoa (Rhabdonella) were found as diet in the Northeast monsoon season.

AEATY: YAy, Maauems, 81msessuei

Keywords: mackerel, digestive, natural foods
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2530)

3.3 rhnsenzomnsaldindsomsiaunaduaiusitiiensivaeusia
fondosganssainisiinesifiogisemsiiundesganssadidess uazndes
ANTIAUMAEILFATUINTA WazAMe, 2552)

3.4 pTunnevsinulunseinng
a ¢ v
n153LATIvtaya

Anenvilalagldaiian1siuunyin wazdsuidiulSnaweaunasinoud
NUFENSUTEEUANLEYDINTNY (Frequency of occurrences) (8aA1 hagAME, 2546)
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a: abundant (71-100 Wasius) ¥1eAuI wnasnneuyiaiau i
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c: common (41-71 1Wasidus)
r rare (10-40 Wasidus)

mr: very rare (<10 Woasidus)
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el szaumudvesnsnulumidinlaedszanad wasinauusazyladusunauile Badl
FEAUANNAYBINTNUEY  kanedndivSunaenn  sanudvesn swutegnanadndusunuioes
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1. A2w812v89UanY (Rastrelliger brachysoma Bleeker,1851) UStnuneiedanda
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WUl Uanpinay 197 d7 wasUayinaidy 145 67 A31u819018551U (Standard
length) agfluyis 104.6-183.0 daduns Ame1mden (Total length) agludas 120.0 -
280.0 Tadns AUENIABANN (Folk length) agludie 107.6-213.5 fladlns Ammtinga

agluyae 20.7-105.6 Fadn3u wagAugaldeglurag 196.2-932.0 waguminniasiu

g1nsaglugie 0.9-5.5 Tadniu

2. viinamnsinulumaiauevnsvesuany
Rastrelliger brachysoma Bleeker,1851)
UTIUYeavedmInguns
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14 ana uazhwasineudninldaiuisaduunisseivana 4 nqu wazigoulnasinoudnd 8

Ay (M13719% 1)

A15199 1 vllaveseisinvlunafueinisveslaryusiugeiedimingunsnasn

N13ANEA
fduil seTounasinoy
Phytoplankton
Division Cyanophyta
(Cyanobacteria/gnsnedifeawnuinigu)
Class Cyanophyceae
1 Chroococcus
2 Oscillatoria
3 Lyngbya
4 Richelia
5 Merismopedia
Division Chromophyta
Class Bacillariophyceae (Diatoms/lnaznau)
6 Cyclotella
7 Thalassiosira
8 Minidiscus
9 Planktoniella
10 Melosira
11 Corethron
12 Leptocylindrus
13 Coscinodiscus
14 Hemidiscus
15 Actinoptychus
16 Pseudoguinardia
17 Asteromphalus
18 Proboscia

19 Rhizosolenia


http://www.algaebase.org/browse/taxonomy/?id=5777
http://www.algaebase.org/browse/taxonomy/?id=77699
http://www.algaebase.org/browse/taxonomy/?id=77968
http://www.algaebase.org/browse/taxonomy/?id=78028
http://www.algaebase.org/browse/taxonomy/?id=98734
http://www.algaebase.org/browse/taxonomy/?id=78003
http://www.algaebase.org/browse/taxonomy/?id=77973

20 Pseudosolenia

21 Trigonium

22 Eucampia

23 Bacteriastrum
24 Chaetocerros
25 Ditylum

26 Asterionella
27 Synedra

28 Thalassionema
29 Cocconeis

30 Achnanthes

31 Lyrella

32 Amphora

33 Diploneis

34 Gyrosigma

35 Pleurosigma

36 Navicula

37 Nitzschia

38 Pseudo-nitzschia
39 Entononeis

Class Dinophyceae

(Dinoflagellates/laluunaziaatan)

40 Prorocentrum
41 Amphisolenia
42 Dinophysis

43 Gymnodinium
a4 Ceratium

45 Pyrocystis

46 Pyrophacus
at Podolampas

a8 Protoperidinium


http://www.algaebase.org/browse/taxonomy/?id=78042
http://www.algaebase.org/browse/taxonomy/?id=77759
http://www.algaebase.org/browse/taxonomy/?id=78021
http://www.algaebase.org/browse/taxonomy/?id=77753
https://en.wikipedia.org/w/index.php?title=Pyrocystis&action=edit&redlink=1
http://www.algaebase.org/browse/taxonomy/?id=6317
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Zooplankton
Phylum Protozoa (Protozoan/ 1Uslagn)
Subphylum Plasmodroma
Class Sarcodina
Globorotalia
Subphylum Ciliophora
Class Ciliata
Tintinopsis
Epiplocylis
Cymatocylis
Rhabdonella
Phylum Rotifera
Class Monogononta
Brachionus
Phylum Annelida (Segmnted worms/#uauiass)
Class Polychaeta
Polychaete larvae **
Phylum Arthropoda (Aethropods/a13lnswan)
Class Crustacea
Pseudoevadna
Copepod nauplius **
Cyclopoid copepod *
Corycaeus
Oithona
Onceae
Calanoid copepod*
Euterpina
Microsetella
Macrosetella
Cirripede nauplius**
Amphipod *

Isopod *


https://en.wikipedia.org/wiki/Arthropod

14 Lucifer
Brachyuran larvae **
Phylum Mollusca
Class Gastropoda
Gastropod larvae**
Class Pelecypod
Pelecypod larvae**
Phylum Echinodermata
Class Echinoidea
Echinopluteus larvae**
Phylum Chordata
Subphylum Vertebrata

Class Pisces

Fish larvae **

KRUNLYAG)
* wagna LLW@\T;G]’QU?‘%]'SVVl,liﬁqll’]iﬂﬁ%LUf ﬂq@lﬁ

* yaneia mesuknasnneudninliamnsadwunlatssivana
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Amphora

Bacteriastrum
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Entononeis Bacillaria
Nitzschia Ceratiun
Dinophysis Protoperidinium

A 1 unasineuiginuluniufivemsveslayusaneadminyuns
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Pseudoevadna Oithona
Euterpina Macrosetella
Copepod nauplius Cirripede nauplius

A 2 unasineudninnulumaiuemisveslayusnuveidmiaguns
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Calanoid copepod Amphipod

Gastropod larvae Pelecypod larvae

AR 2 (f9) wnasimeudninnulumaiuewnsveslausnuweieimiaguns
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Zooplankton
22.58%
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77.42%
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Class Bacillariophyceae Wu 3dana e 70.83 ieddudvasifaunasinoufinuismun
5098941 A9 Class Dinophyceae WU 9 ana ( 18.751Ua51¥us) Class Cyanophyceae WU 5
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druunasineudniiiny ledun Phylum Protozoa (1Uslada) 5 @na Phylum
Rotifera (I5@La3) 1 dna Phylum Arthropoda (@15lnsnen) 8 ana yonNiEwUFsau
unainnaudnd laun Polychaete larvae, Copepod nauplius, Cirripede nauplius,
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I3 v s ° a = = A @
wiasnmudn INnuIuviauniiagn Ao 01slanen (8 dna) sesawn A 1Uslada (5 ana)


https://en.wikipedia.org/wiki/Arthropod

104

aaﬂﬂé’aﬁmwsmuwamsﬁﬂmmmi“uaaﬂam (Rastrelliger kanagurta) 31NT1YITUVDY
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ownsimulumaiuemsluggusauns unnidedld nuuwasinoufivvdasiu 1o
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Morphometric and meristic parameters of short mackerel
(Rastrelliger brachysoma) in the Gulf of Thailand

Kaewalee Viboonkit, Thiamphop Kanloung, Piyada Tavitchasri, Chayanin Thotsagotphairee,
Rachaporn Preakmoung, Orasa Choola-aied and Thanatsamonwan Phonmun

King Mongkut’s Institute of Technology Ladkrabang, Prince of Chumphon Campus,
Chumphon province, Thailand

Abstracts

The present study based on interrelationship between morphometric characters of short
mackerel (Rastrelliger brachysoma) in the Gulf of Thailand during the period from June — November
2018, viz, weight, total length, standard length, folk length, head length, post — orbital length, pre — dorsal
length, pre — pelvic length, 1% dorsal to 2" dorsal length, pelvic to anal length, pre — anal length, head
depth, greatest depth and the meristic parameters: dorsal finlet, anal finlet, left gill raker, right gill raker
and number of 1% dorsal fin. Coefficient of correlation (r) indicated highest between total length and folk
length (0.95) and lowest in total length and 1% dorsal — 2™ dorsal length (0.55). The various body part
ratios of the fish are as given. The meristic counts were gill raker of left-hand side, gill raker of right-
hand side, 1% dorsal fin, anal fin, spine about 49.97+3.54 (30-57), 50.2943.40 (23-58), 5.02+0.21 (4-6),
4.994+0.22 (3-6) and 9.36+0.61 (6-11), respectively.

Keywo rds: morphometric, meristic, short mackerel, the Gulf of Thailand

Introduction

Mackerel species are significant commercially fish in the Gulf of Thailand and contribute to
fishing production of most countries sharing the Gulf (Thailand, Malaysia, Vietnam and Cambodia). In
the 1960’s, the total production of mackerel in Gulf of Thailand increased around 140,000 tons was
reached in 1968 and declined to 6,000 tons in 1978 (Sea Around Us, 2005) while, currently the mackerel
production was increasing proportion of undersized fish and decreasing volume of commercially.

The mackerel fish is a species of mackerel in the family Scombridae, the mackerel fishery is
mainly composed of 3 species, Rastrelliger kanagurta (Indian mackerel), Rastrelliger brachysoma (short
bodies mackerel) and Rastrelliger faughuni (Island mackerel). The mackerel is a pelagic fish widely
distributed in the Indo — west Pacific region. The short mackerel (Rastrelliger brachysoma) is mainly
found in the shallow waters of Southeast Asia and Thailand. Distribution of short mackerel about Pacific
Ocean and Andaman sea to Thailand, Indonesia, Papua New Guinea, Philippines, Solomon Island and
Fiji. (Kimura, 2018)

Morphometric characters have been successfully used for population structure and stock
identification which is vital for the management of the species (Turan et al., 2004) and morphometric
relationships: are of “great. importance in fishery biology:investigations, “genetic~diversity-and stock
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assessment. (Williams et al., 2013) So, morphometric characters of fishes and statistical relationship
among them are important for taxonomy of a species. (Hussain et al., 2012)

The aim of this researched was to present some morphometric and meristic characters of short
mackerel of the Gulf of Thailand.

Material and methods

Fish samples were collected from fish collecting landing center at Chonburi Samuth
Songkhram, Prachuap Khiri Khan, (Central region of Thailand) Chumphon and Surathani province
(Southern region of Thailand) during June — November 2018. Samples was transported to KMITL prince
of Chumphon campus in ice boxes. The morphometric measurements for weight, total length, standard
length, folk length, head length, post — orbital length, pre — dorsal length, pre — pelvic length, 1% dorsal
to 2" dorsal length, pelvic to anal length, pre — anal length, head depth, greatest depth. The meristic
parameters: dorsal finlet, anal finlet, left gill raker, right gill raker and number of 1% dorsal fin was
analyzed.

Correlation and regression coefficient compared of several body part measurements with total
length of the Rastrelliger brachysoma and comparative account of several morphometric measurements
are depicted against total length and folk length.

Fig 1: Morphometric measurements of the Rastrelliger brachysoma

1. Total length, 2. Standard length, 3. Folk length, 4. Head length, 5. Post — orbital length, 6. Pre — dorsal
length, 7. Pre — pelvic length, 8. 1% dorsal to 2" dorsal length, 9. Pelvic to anal length, 10. Pre — anal
length, 11. Head depth, 12. Greatest depth.
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Results and Discussion

From the morphological observations (Fig. 1) are based on a total of comprising 613 sample
species with size range 107 to 250 mm total length, folk length about 153.64+18.31 (100 — 222 mm)
while Froese and Pauly (2018) reported maximum folk length 34.5 cm, life span 2 years, generation time
0.6 year and age at first maturity 0.5 year of Rastrelliger brachysoma.

The morphometric equations for the samples collected along Thailand gulf were total length =
6.46 + 1.20 standard length, -0.14 + 1.13 folk length, 19.23 + 3.82 head length, 47.11 + 5.88 post —
orbital length, 19.67 + 2.93 pre — dorsal length, 25.01 + 2.93 pre — pelvic length, 131.01 +4.07 1%
dorsal — 2" dorsal length, 50.33 + 3.00 pelvic to anal fin length, 24.27 + 1.62 pre — anal fin length,
38.66 + 3.75 head depth and 38.15 + 3.37 greatest depth.

Naranarttragoon (2014) report about mean length of short mackerel was 15.39 0.03 cm while
its size at first maturity is 17.95 cm, more than 90% of the fish caught at Trat province were smaller than
this size.

Table 1: Morphometric characters and meristic counts of Rastrelliger brachysoma

SI. No Morphometric characters Mean £ S.D. Minimum Maximum
1 Weight (g) 59.04+21.89 14.52 128.07
2 Total length (mm) 174.59+21.86 107.00 250.00
3 Standard length (mm) 139.52+17.13 97.00 203.00
4 Folk length (mm) 153.64+18.31 100.00 222.00
5 Head length (mm) 40.60 £5.19 20.20 58.45
6 Post — orbital length 21.67+£3.21 11.26 53.46
7 Pre - dorsal length (mm) 52.85+7.05 35.25 79.40
8 Pre — pelvic length (mm) 50.93+6.89 32.10 74.25
9 1t Dorsal to 2" Dorsal length 10.69+2.99 3.95 30.39
10 Pelvic to anal fin length 41.31+6.34 25.97 67.65
11 Pre — anal fin length 92.63+12.57 51.75 136.00
12 Head depth 36.17+5.16 23.10 52.00
13 Greatest depth 40.40+5.76 25.00 60.69
14 Dorsal finlet 5.02+0.21 4.00 6.00
15 Anal finlet 4.99+0.22 3.00 6.00
16 Gill raker of left-hand side 49.97+3.54 30.00 57.00
17 Gill raker of right-hand side 50.294+3.40 23.00 58.00
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18 Number of dorsal fins 9.36+0.61 6.00 11.00
Table 2. Morphometric ratio of Rastrelliger brachysoma
Sr. No Body proportion Raito
1 Folk length / Head depth 4.27
2 Folk length / Great depth 3.82
3 Head length / Great depth 1.01
4 Head length / Folk length 0.26
5 Folk length / Pre — pelvic length 3.02
6 Folk length / Pre — anal length 1.66
7 Folk length / Pre — dorsal length 291

Table 5. Linear regression and correlation coefficients for the relationship of total length and various
body parts for Rastrelliger brachysoma

Characteristics Compared with Total length Regression parameters
Sr. No.
a b r
1 Standard length 6.46 1.20 0.94
2 Folk length -0.14 1.13 0.95
3 Head length 19.23 3.82 0.90
4 Post — orbital length 47.11 5.88 0.86
5 Pre — dorsal length 19.67 2.93 0.93
6 Pre — pelvic length 25.01 2.93 0.92
7 1%t dorsal — 2" dorsal length 131.01 4.07 0.55
8 Pelvic to anal fin length 50.33 3.00 0.87
9 Pre — anal fin length 24.27 1.62 0.93
10 Head depth 38.66 3.75 0.88
11 Greatest depth 38.15 3.37 0.89

Conclusions
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Abstracts

The variation of morphometric and meristic parameters among five locations of short
mackerel (Rastrelliger brachysoma) from the Gulf of Thailand, during the period from June —
November 2018.

Keywo rds: morphometric, meristic, short mackerel, the Gulf of Thailand
Introduction

Overexploitation of natural marine resource has led to declining catches in many countries
worldwide. In Thailand marine fish catches increase from about 400,000 tons per year in 1950 to peak
of 2.6 million tons per year in 1987 and declining to approximately 1.7 tons per year in 2014. (Derrick
et al., 2017) as the same of FAO (2016) reported capture production in marine fishing of Thailand in
2007 — 2016 about 2.30, 1.87, 1.87, 1.81, 1.83, 1.71, 1.82, 1.67, 1.50 and 1.53 million tons per year,
respectively. The top five major marine fishes catch of Thailand are Nemipteridae (threadfin breams),
Rastrelliger brachysoma, Leiognathidae (ponyfishes), Carangidae (jacks and scads) and Engraulidae
(anchovies) (Derrick et al., 2017) Thailand has become one of the world’s largest fishery exporters,
majors exported seafood in 2017 include canned tuna, processed shrimp/prawns, processed
squid/cuttlefish, and canned sardines. The top five markets for Thai fishery products about Japan, United
States, Australia, Canada and, China. (USDA, 2018)

In Thailand the short mackerel is a marine fish is economically importance. The natural
resources of short mackerel have been increasingly harvested and resources is declined. The price of
short mackerel at landing place in 2006 — 2011 about 30.21, 30.51, 32.87, 32.44, 36.29, 38.65 THB per
kg, respectively. (Jumnongsong, 2016) While currently the price of short mackerel at landing place about
110 — 130 THB per kg. Sea Around Us (2016) reported about catch Rastrelliger brachysoma in the
waters of Gulf of Thailand approximately 54.34, 122.85, 101.58, 151.01, 261.10 and 209.34 tons per
years in 1960, 1970, 1980, 1990, 2000 and 2010, respectively.

Mackerels are coastal pelagic fish in species Scombridae, which include short mackerel, Indian
mackerel, island mackerel and king mackerel, situations of biomass growth, stock size, and
environmental carrying capacity for mackerel species are not sustainable. (Puthy and Kristofersson,
2007)
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The environmental is one factor that factors that affects the variation of fish morphology.
Therefore, the morphological can be used as a stock identification and fish migration pattern. (Glducos
et al., 2015)

The aim of this researched was to present some morphometric and meristic characters of short
mackerel from Samuth Songkhram, Prachueap Khiri Khan, Chumphon and Surathani province. The
results of this studies give the fundamental for comparison short mackerel biometric parameters from
different locations of the Gulf of Thailand.

Material and methods

Fish samples were collected from fish collecting landing center at Chonburi Samuth
Songkhram, Prachuap Khiri Khan, (Central region of Thailand) Chumphon and Surathani province
(Southern region of Thailand) during June — November 2018. Samples was transported to KMITL prince
of Chumphon campus in ice boxes. The morphometric measurements for weight, total length, standard
length, folk length, head length, post — orbital length, pre — dorsal length, pre — pelvic length, 1% dorsal
to 2™ dorsal length, pelvic to anal length, pre — anal length, head depth, greatest depth. The meristic
parameters: dorsal finlet, anal finlet, left gill raker, right gill raker and number of 1% dorsal fin was
analyzed.

Fig 1: Morphometric measurements of the Rastrelliger brachysoma

1. Total length, 2. Standard length, 3. Folk length, 4. Head length, 5. Post — orbital length, 6. Pre — dorsal
length, 7. Pre — pelvic length, 8. 1% dorsal to 2" dorsal length, 9. Pelvic to anal length, 10. Pre — anal
length, 11. Head depth, 12. Greatest depth.

Results

The results of morphometric and meristic characters measurement of Rastrelliger brachysoma



Table 2. Morphometric ratio of Rastrelliger brachysoma along Thailand gulf
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Sr. Body proportion Province
No
Chonburi | Samuth Prachaup | Chumphon | Surath
Songkram Khiri Thani
Khan
1 | Folk length / Head depth 4322 4.08° 4.28° 4.30? 4.16°
2 | Folk length / Great depth 3.820b 3.77° 3.87° 3.86° 3.63¢
3 | Head length / Great depth 0.99%¢ 1.00% 1.022 1.022 0.96°
4 | Head length / Folk length 0.25° 0.26° 0.26° 0.26° 0.26°
5 | Folk length / Pre — pelvic 3.072 3.00° 3.02° 3.02° 2.99b
length
6 | Folk length / Pre — anal length 1.66* 1.64* 1.66* 1.66* 1.66*
7 | Folk length / Pre — dorsal 2.922 2.892 2912 2912 2.922
length
Table 4. Meristic counts of Rastrelliger brachysoma
Sr. Characters Province
No
(Number)
Chonburi Samuth Prachaup | Chumpho Surath
Songkram Khiri n Thani
Khan
1 | Gill raker on left-hand side 50.1220 53.26° 50.30° 49.57° 48.20¢
2 | Gill raker on right-hand side 50.75% 52.77¢ 50.392 49.69° 49.77°
3 | Finlet of 1* dorsal fin 5.01° 5.06° 5.01° 5.02? 5.032
4 | Finlet of pelvic fin 5.00° 5.04° 5.00° 4.96° 5.03%
5 | Spine 9.322 9.51° 9.34* 9.38 9.34*
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