Chapter 3

Results

8 4@3 and 16,016 larvae
collected from é‘!g-—'-' “u- 7ﬁ« ae of 38 Families of

15,6183 individual the other 403

individuals were of the Family

- Gobiidae.were tH L Midely distributed in

L I i \
= . he 47.90Q % of the
.\

that was three +times

all season and
total larvae belo

the density of ant group, the Family

Engraulidae (16, 2905 The fdundant group was

-

B¥ose 0f the next

the Family Br & REEE
|l

abundance were tﬁl Leiogna dae, Nemi@ eridae, Clupeidae,

U 1) 1 114 A
e R AT BTN &y

Identification
The larval fishes of 73 samples representing the

38 Families were selected for description, respectively.
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Table 3 Total number of fish larvae around the Chang Islands during

January - December 1987.

Family Tatal Average /1000 r.j %
Mo No/1000 m> | per month | per Statiod per Haul

1, Clupeidae 436,00 1076.10 739.82 79,58 2.72
2. Engraulidae 5439.33 4427.04 478.60 16.29
3. Esl Leptocephalus 1.70 0.18 0.0l
4. Syncdontidae 30,54 3.30 0.11
5. Belonidae 1.70 D.18 0.01
6, Exocostidae 5.09 0.55 0,02
7. Bregmacerotidae 2136.31 230.95 7.86
8. Bothidae 439.48 47.51 1.62
9. Soleidae 45,81 4.95 0.17
10. Cynoglossidas 61.09 .60 0.22
11. Syngnathidae 5.09 0.55 0.02
12. Pegasidese 50.91 5.50 0.19
13. Fistulariidas 6.79 0.73 0.02
14, Sphyraenidae 52,60 5.69 0.19
15. Scombridae 217,19 23.48 0.80
16. Trichiuridae 1.70 0.18 0,01
17. Carangidae 475.11 51.36 1,75
18. Menidae 1.70 0.18 0.01
19, Lelognsthidae 1523.76 164.73 5.61
20. Apogonidae 24.58 0.84
21. Epinephelidae 0.55 0.02
22. Priacanthidae 7.15 0.24
23. tutjanidse N 5.69 0.1%
24. Theraponidae , ll 35.00 5%.39 6.42 0.22
#5. Nemipteridae ‘,552.*::0 14986. 43 1362.40 936.65 101,26 3.45
_26. Mullidee . £.93 145 6.05 0.21
27, Sciaenidae u . y H% | ﬂzsa ]@g 72.28 2.46
28, a*.naginmﬂl ¢ 20. 138, 85,02 10.27 0.35
29. Siganidae 3.00 &81.45 Jado 5,09 0.55 0.02
30. K a3 440 . . .51 0.58
e AN A DIIR TN TR 8 | o
32, Labrifae 12.00 325,79 29.62 20.36 2,20 0.07
33. Gobiidae 7672.00 |208289.70 | 18935.43 | 13018.11 | 1407.36 47.90
34, Callicnymidas 419,00 | 11375,59 1034.14 710.97 76.86 2.62
35, Champsodontidae 5,00 135.75 12,34 B.48 0.92 0.03
36. Blenniidae 35,00 950,23 86,38 59.39 6.42 0,22
317. Monacanthidae 42.00 1140.27 103, 66 .29 7.70 0.26
38. Tetracdentidae 3.00 B1.45 7.40 5.08 0.55 0.02
39, Unknown 403,00 | 10941.18 §94.65 683,82 73.93 2.52
Total 6016.00 |[432823.75 | 39529.43 | 27176.48 | 2938.00 100. 60

| 10301 GA
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Table 4 Seasonal and spatial occurrence of fish larvae in percentage
around the Chang Islands in 1987
ek NE=5W SW- S¥W-NE Outer Ioner
yemcty NE~-Nonsoon Moondoon Zone Zone
1, Clupeidae 53.08 25,31 13.1 T.91 72.M 27.29
2. Engraulidae 35.00 2319 30.38 11,43 43.77 56.2%
3. Eel Leptocephalus s i - 100.00 100,00 =
4. Synodontidae 80.° - 6.03 94,44 5.56
5. Belonidae - 100,00 100.00 -
£. Exocoetidae - 75.92 33.33 66.67
7. Bregmacerotidae 1.19 53.93 46.07
8. Bothidae 395 40.15 59.85
9. Scleidae 3.09 18.52 B1.48
i0. Cynoglossidze - 30.56 69.44
11. Syngnathidse - 33.33 66,67
12, Pegasidae 3.35 13.33 86,67
1%. Fistuleriidae - 50.00 50.00
14, Sphyraenidae = 100.00 -
i5. Scombridsze G.67 93.7% 6.25
16. Trichiuridas - 100.00 -
17. Carangidae 2.12 33.22 66.78
i8. kKepidae - 100.00 =
16, leiecgnathidae 2.40 12,36 87.64
20. kpogonidze 22.57 38.06 | 61.94
21. Epinerhelidae - 75.00 25.00
22, Prizceninicee 2,42 T79.49 20.51
2%. lutjenidee - 9%.94 6,06
24, Thereponidae il i 2,12 B6.11 13.89
25, Nemipteridae 6.07 57.43 42.57
26. Mullidee - 37.84 62.16
27. Sciamenidee 3.19 2,79 97.21
28, Sillaginidse 31.52 37.50 62.50
23, Siganidae - 100,00 -
30. Scorpaenid 14. 44 B,.B89 ai, 11
51, Flatycepha ﬂ:u ’J Hﬁ 26,67 73.33
32, Lebridae . g1.67 B.33
33. Gobiidaze o 33.16 66,84
34, Cal i | F .60 # 24.11 75.89
i ﬂhaiﬂmgaﬂ g ] 100,00 -
36. BElennfjidse 42, . .97 3.29 45.71 54.29
37. Monacanthidee 80.46 | 14.05 3.16 2.32 45.24 | 54.76
38, Tetrzodontidee 28,89 T - - 100.00 -
39, Unknown 535.80 23.36 13.39 9.44 41,69 58.31
soral 40.96 | 28.42 | 20.83 | 9.80 | 37.68 | 62,32
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Family Clupeidae

Common Name : Herrings, Sardines, Pilchards
Diagnostic Features
The clupeid larvae are distinguished by their

long and slender body wi 44-45 myomeres. The gut is

Maxilla is shorter

than the center ofweye € évery close to tail-
tip and the pra-lf’-—- e 2 ;t 30-40 while the

engraulids are ',‘-Hmkﬁu\\

Description

longer than the durs;_\

One o 2.586 mm TL (Figure

5) obtained from \a postflexive with

elongated, slenderfa 'y* essed body. Head is
elongated and so deep+ Mouth is obligque not

the ventral ©body

reaching the mid eyel The zu g 0
is straight G;ﬂ lfifiatiﬂns on the
posterior half-mhnu t}u@‘&ﬂh’. SL. Dorsal
fin is situated jfigt about 75q% SL posteriorly but prior

to the maﬁl obd Gibrd Vidohbled Ki&he) fdsdor: b1z, ana

fin is not develﬁped yet. €
ARIANN I UNINYIAY
Family Engraulidae
Commom Name : Anchovies
Diagnostic Features
The engraulid larvae are separated from other
long and slender by 38-45 myomeres, the overlapping

position of dorsal and anal fins, oblique mouth and large
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Figure 5 Clupei
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maxilla extending to beyond the mid eve. Pigment pattern
is necessary for species diagnosis.
Description

An  engraulid larva of 13.08 mm TL (Figure 6)

anuary is a post-flexive one.

obtained from station 8 in
Its body is long, sle A\ ally compressed. Mouth
is large and obligque.with a extending to about
411 as the body similar

:{ the engraulid is
\ e L J-e ae. oreover,
\\k\\ id M
N\

mid eye. Head

to the Clpeida

e
oo
b I B e

relatively short€r / £ \\
; & i ?\l d%anal fins is very

. the overlapping

distinctive. The K' 03: D. 123 A. 13.

Common Name : Eels

Diagnostic Fea:gku_

e

The leiaocaf

compresed and trangparent bodygs Dorsal and anal fins vary

trom mnﬁmmmwmﬂmﬁt vith caudal

fin. Peniura] fins are réduced orsabsent.

wvoner®] 4 Wk Gldoafh | 3.1 & W en o

speciea

b aﬂungate. extremely

Description

The anguillid leptocephalus of 20.20 mm TL
(Figure 7) 1is the single specimen obtained from the
station 8 in September. It is very elongated, extremely

compressed and transparent body. Head is small with a
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large mouth and conspicuous teeth on both jaws; 8 pairs on
the upper and 9 on the lower. Gut is straight and long,
on which locate the 7 nephric units. Anus opens at about
60 % TL. Dorsal fin is very long about 80 % SL, twice

longer than the anal fin. They are confluent with the

caudal fin. There are & gmepted spots along the ventral

mid-line postanally. than 130, the

Common Name : Ligz : Hﬁ\ \\\

Diagnostic Featur \QF\:\

65 myomeres. The ‘_.u" ﬁl -i pn the gut are very

iry elongate with 46-

distinctive. very important for

identificationy ;__;;.;:;::.._.L‘-;;

_ 5

\7Z
j L

iur_liq.a nnﬂﬂguﬂm (Richardson)

The preﬂeﬂﬂ%ﬂﬁﬂ‘jﬂﬁﬂﬂﬁa A) obtained

from +the =8 atlnn 5 in Jenuary 15 greatly elunsate and

ensc) ARG FFTUAINA TR R B v e

rﬂunded snout and big evyes. Mouth is small not reaching

Description

the anterior edge of eye. Gut is straight and elongates
to about 7J0 X% BL. There are 4 pairs of melancphore
patches present on the ventral body; three are on the gut
and one on caudal peduncle closely to the caudal fin base.

Rays on caudal finfold are initially developing, whereas



B Trachln-::cephalus myops, 5.28 mm TL

42
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the others invisible. Myomeres are 40 (32+8).

Trachinocephalus myops (Bloch & Schneider)

The early flexive larva of 5.28 mm TL (Figure 8

BY obtained from the in February is very

elongate and slends Head is
slightly elongate ™% = %: -nnmmsgnd small mouth. Gut

Unlike the 5§
patches on the

peduncle and
attains the flexig % ﬁ  f S | e}y size. There are 42
fin elements are not

myomeres (34+8).

developed vet,

Common Name : ° } Alligator Gars

Diagnostic Featurs

HUGTNENINY UG e o

tapered bod@ks with 52- E? mrnmeres. The anus locates at
st QUAIATOI AN B oo
the uppér jaw, that characterizes the half-beaked stage.
Desecription

The belonid larvae of 25.51 mm TL (Figure 9)
in early juvenile phase was diagnosed from the station &
in ﬁepiember. It is elongated and slightly tapered body
which rather rounded in cross-section. Head is small and

elongate with relatively small eyes. Both upper and lower
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jaws are elongated, but the upper is just about 65 X of
the lower length. Small teeth are present on the upper
jaw. All fins are fairly developed. Pelvic fins are
located about 50 ¥ TL, Pigment spots scatter throughout

ventrum of belly. Myomeres

the body, but less abundan
are invisible. Dorss s situate at about 25 %

BL posteriorly:

Common Name : F
Diagnostic Feat

The anteriorly deep,
tapering bodies yith 35-52 myomeres.

A1l fins are well-ddvelfages 7 clvic fins develop far

back, slightly e entire bodies are

ante

heavily pigmen fede—= 7 R | i

Description )

{

¢ sExocoetid Larva I

ol b ] BTN AT om0 i

10 A) obtained from the sfation 12min Februamy is a post-
fl exiva mg alﬂ nrjm uwaﬂam:gﬁ Eﬁlﬂﬁndﬁd in
crnss-sgntinn. Head is quite rounded and short with the
large eyes occupying 50 % HL. Snout is short. Mouth is
oblique. Gut mass is large and elongates to about 60 %
BL. All fins are developed. Pectoral fins locate rather
high on body, whereas the pelvie fins developed far back

about 50 % SL. Dorsal fin is longer than the anal logcated
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on the posterior half of the body. Pigmentation is
heavily present on the dorsal margin, on the dorsal gut,
on Jlateral mid-line and ventral edge of the tail.
Melanophores also scatter on the head, mouth and

operculum. Myomeres are about 50 (34+16); D. 14; A. 16.

Ii of 25.16 mm TL

‘H‘Hmﬁ‘n 1 in April is a

rather rounded in

The exo
{(Figure 10 B)
juvenile one.
GFGEE-EECtiﬂH;F large eyes and
supraoccular are large and
elongated as Dorsal and anal
fins are rather 1 the posterior ©body.

The caudal fin is fe flly; the lower part is

gment spots scatter

longer than the

throughout the-iﬁ rientrat:un on the

pectoral fins ;Ld the dorsal {fin.

of
i

Yertical pigmenteq‘ nds also pear on the posterior end

s i upgrﬂlugs; $ Hewﬁw RIARST - swsiires. e

invisible; y A. 10. TFhe two Arvae are ygery different

in mam ﬂﬂﬂ‘ﬁu UEIINHARE rer or

differentlated from each other by the dorsal and anal fin

complements.
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Figure 10 A Exocoetid larva I, 3.91 mm TL

B Exocecetid larva II, 25.16 mm TL
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Family Bregmacerotidae
Common Name : Unicorn-Cods, Codlets
Diagnostic Features
The bregmacerotid larvae are long and tapered
with 43-59 myomeres. There is one long filament on the

head. Pectoral fins are paddle-like and develop high on

the body. Dorsal and e are long and ray number
can differentiate th
Description

The 13 re 11 A) oabtained
from the station gffi a_ra_* S\ 4 posShflexive one. It is
elongate, laterall ‘ ed. Head is large
with a large obligge ¢\|u to about mid eye.
Gut is coiled. Anus pboWMt 36 %X TL. Occipital
and pelvic rays arel§ elongated. The second
dorsal and andidsfne are cleap) MO Bhéd) in the middle.
Myvomeres are Eﬁ’% I

i |
W

aumwmmﬁmm R

from station 16 in Januar lsoesa postflexfidre one.

is e]a wr] a\%ﬂlimmmeMHmﬂ Head is
large and quite ovoid with a large mouth extending to
posterior of eye. The mouth is not so oblique as the
Bregmaceros EY. Iy Occipital and pelvic rays are
distinctively elongate. Gut is coiled. Anus is located

at about 30 % TL. Unlike Bregmaceros 1, the larva
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develops internal pigmented patch on the gut. The second
dorsal and anal fin notches are also noticeable. Myomeres
are BO (13+37); D, 1,16; A. E4.

The Bregmaceros sp. I and Il are quite different
in myomere pattern, head shape, dorsal and anali elements,

and the pigmentation.

emely thin and from
moderately elong ‘ ;ui‘ Re nd & Kbndies with 34-48
myomeres. The all mouth reaching
about the anterioi ﬁ-;_ \',= 3 & anal fin bases are
long with numerous s The elongate ray or
rays are developed on ‘the head énd the second
one is extreme_*

Descriptiaon . f

Pseundorhombus sp.

ﬁri m of 5.02 mm TL

(Figure 12 u in ‘ﬁ ﬂ: in January is a
prefle Wﬂy‘ Erered and
strongﬂﬂ’tﬁq;‘c\jmﬂﬂneep and large with the

mouth extending to about the anterior eve and a short

snout. Gut is coiled and rather compact with the anal
epening about 40 % TL. There are 6 elongated rays

developed on the top of the head. The second ray is +the
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longest., Dorsal and anal fins are not developed vet,

while the caudal is growing., Myomeres are 32 C10+22%,

Psettina sp.
The Psettina larva of 4.06 mm TL (Figure 12 B)

obtained from the stat vember is a preflexive

one. It has a head and a strongly
compressed body w_- orly to the sharp
pointed tail-tip sloped with a short
snout and a smal anterior of evye.
A long dorsal @wpr of the head is

located about wsame as the chin

k\ h the

ing along the wvenlral

barbel ., Gut is anal opening

head and body from thess ’ artion, the ventral gut

to the caudal pEdURclte " "Metanoy "i‘i also present on

vaelaped except the

i

the head and the]';
W
pectoral buds. Ht?meres are 34 (12+22),

ﬂ YBH IR WG msetiina
of §5.79 mm (Figure IE‘C} ﬂhtained from t station 18
in uch '}ﬂn&ﬁ‘jﬂédﬂﬂ'}‘}ﬂﬂ']&aﬁg to the
puinted tail similar to the last one. The dorsal ray

slightly moved ahead. Tiny teeth are present on both
jaws, Gut is more compact. Consequently, the anal
position slightly moved forwards. The c¢hin barbel is
still wvisible. Dorsal and anal fins with distinctively

long fin bases as well as the caudal fin are fairly
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Figure 12 B Psettina sp, 4.06 mm TL *

|

QRIAINTUNR

C Psettina sp, 5.79 mm TL

53
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developed. Pigments, on the other hand, become invisible.
Myomeres are 36 (10+26). Dorsal and anal fin elements are
about 80 and 55, respectively.

Larvae of the Psettina sp. are distinctly
different from the Pseudorhombus larva in the deeper head

and body, single dorsal ras.

more steeply sloped head, and

myomere number, as we 1

The s¢f 2d, tapering, deep

and strongly co 52 myomeres. The

head is large with®a l arde’ o’ Molth and the prominent
Joidisd o 2
dorsal hump on the heads

g#V'AJ
Description

4

] "'
anlex ve : €1d larr

The 2.78 mm TL

s llﬁf"’fiﬁﬂimﬁ' Wﬁﬂ"iﬂi“ s
e,mammﬁm ﬂwm‘ﬁjﬁﬁﬂ::f“:

anterior . Gut is large and compact with he anal

opening about mid-body. FPigment spots distribute on the
head, trunk and gut, even on the finfold. Melanophores
appear more concentrated on the dorsal and ventral margins

of the caudal portion as wellas the ventral gut. Myomeres
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Figure 13 A Soleid larva I, 2.78 mm TL

B Scleid larva II, 3.97 mm TL

55
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are 40 (14+26). Dorsal and anal fins are invisible.

Soleid Larva 11
The other preflexive larva of the Soleidae of
3.97 mm TL (Figure 13 B) obtained from the station 3 in
Cctober has a large head and elongated body. The head

without any spines is slopd th slightly elongated snout

and a large mouth ext A NEF# / ut mid eve. Gut is
large and compact TPt & 65 at about 40 % TL.

pPUsteriorly and on the

Pigmentation is

ventral gut. went on lateral mid-

line preanallw, also present on the

head, mid body infold. Myomeres

are a6 (10+26 fin anlagen are

noticeable, o
r‘r’ "-"J ‘.
1 5

differentiated from the

The soleid

larva 1 by thih gntation, even the

general featuregd =r#- other but no

rt
same type.

enough evidence Eg confide

ﬂ‘IJEI’J'VIEWlﬁWEI'm‘i

Fam1lr‘ﬂynuglossidae
o QI 1O IRFUARFINEN R Y
Diagnns ‘ic Features
The larvae are extremely compressed and elongate
bodies with a broad anterior and a tapering posterior end.
The jaws are relatively smaller than the soleid larvae and

the body is more attenuate.
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Description
Cynoglossus sp.l
The preflexive larva of 3.44 mm TL (Figure 14
A) obtained from the station 6§ in September is elongated,

tapering and strongly compressed body. Head is relatively

i anyaliohgated dorsal ray, large eves
and a large mouth e | &”1ﬂﬂ§=fut mid eye. Gut is
loosely coiled and *=l "f . ts row on dorsal and
ventral edges of a-trum of gut. Some

Myomeres are 35

, F’\\\ eveloped.

pigment spots are
(6+30). Dorsal a

i .’ ﬂ.“_‘

1 87 -,; n e Cynoglossus sp. 11
of 6.29 mm TL (Figufe fdss) o

The prg

ned from the station 15

in May 1is elongat*-uéﬁgaiﬁq' d strnngly compressed
body. Head 15‘;?d«ﬂ-dwﬂ-mvflﬁ*ﬁ-mtt'f-‘uth a large mouth
extending to aiﬁu -"'ﬁ: dorsal rays are

distinctively lnngfu the top f the head at about the eye

ﬂeumﬂwmwmmm

and anal fin are fairly developed, while thegdorsal still
deve‘luﬂ wr}'aﬂﬂﬁm uw’-}nrg wgr}a &j‘esent on
the head on the body and the ventral gut. Myomeres are
51 (11+40); D. 97; A. 66.

The post-flexive larva of Cynoglossuys sp. Il of
8.39 mm TL (Figure 14 C) obtained from the station 16 in
January has a large head and elongated, tapering and

strongly compressed baody as the preflexive but more
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ynoglossus sp I, 3.44 mm TL

s
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Figure 14 A
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Figure 14 B Cynogleossus sp IT, 6.29 mm TL

C Cynoglossus sp II, 8.39 mm TL
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growing. Dorsal rays slightly moved forwards. Dorsal fin
is well-developed whereas the pigmentation is scarcely

seen. Myomeres are 53 (12+41); D. 130;: A. 84.

The two larvae of Cynoglossus sp. 1[I were

determined the same species because of the similarity of

ount, even the pigmentation

. nbably due to  the

ight be the younger

the ray formation and myomeys
could not be tra
preservation. The Oynos

form of the Cynog®&t e=y1 |ii the Present evidence of the

developing proceSs be more clearified.

Common Name

Diagnostic Featuresj i ‘4;

The syngnat_;%y;:gﬁ = elongate, slender and
rather squared-4body encased Wwithouy ,;‘ structure. The
| .’.7 A
mouth is tubular. )&e larger than the
i J.J
number of bnny rings can identify the

;:;;mﬂuﬂ'mﬂmwa'm
AANYNAY

The postlarva of a Hippocampus sp. of 14.81 mm

anal fin. The

TL (Figure 15) was: obtained from the station 7 in
February. It is elongate, slender and laterally compress-
bodied with a rather squardrangular tail. Supraoccular

ridges are developed, as well as the body ridges. Bony
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rings are developed; 12 on the trunk and 46 on the tail.
Gut is located about 1/2 BL. There is no gap between anus
and anal fin. Pectoral and anal fins are small but the
dorsal is distinctively larger, Pigment spots scatter

throughout the whole body, especially densed on bony rings

that become light and davk B8fdk alternating on the body.

Common Name : #hEd “wine L_g“x{nfishes
Diagnostic Feat

The p dermal sac, body
rings and ridge and trunk, early-
forming protractile moderate to heavy
rigmentation. v
Description j;E__T____________T?—_“ir‘

J Pegasid Larvae
Z@ﬂfﬁﬁ?ﬂﬁﬁiﬂﬂﬁﬁ’iﬂ: e
o AR e

enclosed in dermal sac. Gut is deep with anal opening

about midbody. Supraocular and posttemporal ridges are
develop on the head. Pectoral fins are large and slightly
elongate. Pigmentation is present along the ventral body

cf the postanal region, on dorsum of the gut, pectoral
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fins, operculum and pigment spots on the dorsal surface
and dorsal finfold. Myomeres are 18 wvisible (7+11).
Except the pectoral, the other fins are still undeveloped.

The larva of 2.82 mm TL (Figure 16 B) obtained

from the station 12 in Februvary is similar to the

preceding one. Howeven) on

\di J;”Eac is more extending

the body, and gurmed respectively.
‘ ——

- Eiselleasut, pectoral fins,

N

FPigment is moreow

dorsal and ven 1, and finfolds.
Visible myomere

Butﬂ v e j_r sl adk in size and stage
of development in 7 :_{'*arsty of the other

features, that cou eries,

Common Name : L&

|
Diagnostic Featudls

v RS I
WY DN i b e 1R

]

Deseri
Fistulariid Larvae
The preflexive larva of 12.53 mm TL (Figure 17
A) obtained from the station 5 in January is exliremely
elongate and slender. The body is slightly curved up.
Head 1is small but elongate with a long flute-mouth. Gul

is long and straight with anal opening at about 756 % BL.
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Many small spines develop on the anterior half of the
body. Dorsal and anal fin anlagen are visible on 25 % BL
posteriorly. The gap between anus and anal fin origin is

present. Pigment is developed along ventral surface of

the body from the clei Wrga to tail-tip. Myomeres

are 66 (44+22); D. LIS : é

The pos t

-35 mm TL (Figure 17

\\:?\\\‘ are developed oan

‘T a*\l x. mtions. Serrations
‘\\ » Gut extends tgo

l

B} obtained from January 1is more
developed than t
head, supraocular

on proximal tubul

anal fin origin: th 1h1& Two elongated

filaments protrudes elements., Dorsal

and anal fins are wel Myomeres are numerous
with about 48 1.3.

The "o iﬁ ferent in size;

i "J
however, they ar ‘still determined the™Same series because

g -
the dorsal I; ? | r"me likely not
distinectly Qﬁ ere nl as well as the myumeres, even those
e TN AN AR

affected by the growth mechanism.
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Family Sphyraenidae
Common Name : Barracudas, Sea Pikes
Diagnostic Feature
The sphyraenid larvae are distinguished by

elongate bodies with the pointed snout, tiny teeth, minute

prevpercular spines dn ; characteristics of
pigmentation. The J | ‘graight to about 70 %
BL. — |

Description

The TL (Figure 18 A)

obtained from the an elongated and
laterally compresse large rounded eyes
and pointed snout. | u,gﬁgﬂﬁyi Sxtending to about mid
Gut is long and

eye, Wwith small leethsisny jaw.

straight. "_’j;;.::'.:.:.r oo — "-" “deaching the anal
U7

fin origin. ' ﬁn‘Prutrudes out of

i

.!ip

i
W

caudal finfold. Caudal elements are wvisible, but the
wresoff YA RHR IR Frori v
Plgmentaiiun is hardly ‘remarkahle Myom re 24

wwama’aﬂmum'mmaa

The larva of 12.86 mm TL (Figure 18 B) obtained
from the station 5 in January is the late postflexive one
with relatively small and elongate head, pointed snout and
elongate ©body. Pelvic fins and the {irst dorsal fin are
present. Pigment is developed on the head, hind gut,

along the dorsal and anal surfaces of the tail, and raws
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on the lateral mid line from cleithral portion ta about
midbody. Melanophores are also present on caudal mid line
and the dorsal surface between the first and second dorsal
fins. Myomeres are 24 (14+10): D. 104 A 1G.

The two larvae anuld be the same type because

they have the same jiyOme: gnt and pattern and fin

formations, besides, features,.

AULINENINYINS
AR TN TN
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Figure 18 A Sphyraena sp, 5.74 mm TL

B Sphyraena sp, 12.86 mm TL
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Family Scombridae

Common Name : Indo-pacific mackerels
Diagnostic Features

The Rasirelliger larvae are fusiform bodied with

31 myemeres. Head spi

absent. The gut is short

with the anal opg Eth—?th myomere.

Mel anophores are id-ventral body and

Description

T
i

N

The \\\arva of 2.43 mm TL

(Figure 19) obfai gn 8 in January is

fusiform bodied. rather rounded with

the large rounded eye S — Bl 2 mouth extending to

about mid eye.

_\_?:nt on the upper

=Y

and lower ja"Q aeveloped. Gut is

I T
coiled and shor 1|with the anal opening®at about the Eth-

7th m}mmereﬂ ﬁﬁﬁqﬂ Eﬁqi{ﬂ gnnj‘develﬂp within

the finfo]d.ql ophores are invi yomeres are 28

(7+21 )q%ﬁ;ﬁgﬂ_gﬁumawﬂq ﬂ‘?ﬂh nguished

from thq nemi he myomere count.

Family Trichiuridae
Common Name : Hairtails, Cutlassfishes, Sabrefishes
Diagnostic Features
The trichiurid larvae are elongate and strongly

compressed with more than 100 myomeres, the pointed snout



IMAINTUNNING 1A

Figure 20 Trichiurid larva, 7.17 mm TL

71
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and elongated fin spines.

Deseription
The trichiurid larva of 7.17 mm TL (Figure 20)
obtained from the station 9 in February 1is and early

flexion one. It is tapered, and strongly

compressed. Head is &n ) Wi afpointed snnug. Mouth is
wide but not reachmee A Q) ﬂ eye, whiech located
about 50 % HL™and_ v‘“:¢ {?‘Tﬁt-rcular spines are
conspicuous. : are elongate, the
first one is pectively. Gut s
short with ana Dorsal and anal
finfolds are vis oot r¥=v“\ ;nlage. Caudal ravs

are initially déve p" o ergs 4are numerous, the

. Y
first 13-14 ones ar:ffgggg ’ Dorsal spines are 9
Sk AJ:
prominant and pih ¢ ' w‘g.

(7

'1
£ i¥ |

Family Carangldae

e ”““ﬂ%ﬁ ot H’ﬂﬁ%‘&l”}‘ﬂ‘ﬁ

Diagnostic Features:

QA GERTU BRI AR > o
charactar of the 3 anal spines and dorsal fin spines. The
large head, head spination including the preopercular
spines, median occular crest, supraocular ridge and post-

temporal spines are also distinctive, as well.
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Description
Caranx mate (Cuvier)
The early juvenile of Caranx mate of 13.30 mm TL
(Figure 21 A) obtained from the station 13 in August has a

fusiform bodied with the

arge head and large rounded
eyes, Mouth is extending to about

anterior eve. out 50 % BL. Head

spination r/ .
Mvomeres remai

recognizable.

i e well-developed.

dorsal head @atter on the fin

membranes. D. V¥

alenciennes)
The Prefl-

Caranx leptolepis of

4.30 mm TL (FY% “-‘--‘-“'“——_—‘ station 5 in

\7

February has a H:r;r , g Wit
W

i¥

a large obligue

mouth reaching ahout mid eye.g,The crest is developed on

il zake ﬂugf;mmmmmm

coiled W1th the anal opeding at abput mid begdy. Figment
spmammnwwmnﬂmﬂu- he
pigmentatinn is also prominant on the gut but scarcely
seen on the head and trunk. Dorsal fin is undeveloped
while the anal fin bases are noticeable. Myomeres are 24

(11+13); A. 13,



Figure 21 A Caranx mate, 13.3 mm TL

B Caranx leptolepis, 4.30 mm TL
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Selar sp.

The larva of Selar sp. of 4.52 mm TL (Figure 21 C)
obtained from the station 1 in May has a relatively
elongate body, the cranial crest and preopercular spines.
Mouth is large and obligue extending to about mid body.

Figmentation is on the head

dorsal margin of the body, on
the gut, on ]ateral,i‘“ﬂa - the caudal peduncle.
The larva is dif srent ‘ @ spp., in its

moderate body and

Myomeres are 24

The postf sp. of 9.66 mm

TL (Figure 21 D) ol 8 in January has a
relatively elungat; arge with the large
mouth, large ounded ev¥es i anial erest and
preopercul ar EJ;ﬂ ,Eﬁ'ahout mid body.
Dorsal and anal spines S -rnmi'antly developed.
Pigmentation is pofpdy traced.qPFhe larva is different from

ne coransBold BA IV BT Wil AN 3eer o

well as the absence of Mlelanophose nape. The

wvoner & W LV NLN D ELS S VBNAY
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Figure 21 C Selar sp., 4.52 mm TL

D Decapterus sp., 9.56 mm TL
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Family Menidae
Common Name : Moonfishes, Razor Trevally
Diagnostic Features:
The moonfish larvae are very deep bodied with
triangular shape of the ventral boady. Pelvic fins are

thin and long like thres

lose to the anus and anal
fin., The Family cont# ecies Mene macuylata.
Description '
Mene

The 1

chneider)

(Bloch & Schneider)
0f 4.94 mm TL (Fig w m the station 9 in
January is ver?‘ P _-?," .\ \ compressed bodied.
Head is large \\ eyes. Preopercular

spines are present. L‘.y extends downwards

and look like a trianglfe——=so- at the filamented pelvie

fins reach clofp as the anal fin.

The gap betwee“" f ‘

‘I
fin rays are v1* '30 and anal rays are” 4. Myomere count

;m::u::awiﬁmﬂmWﬂf“; Eok
ammmmumwmaa

ognathidae

Narrow. Doreal

Common Name: Ponyfishes, Slipmouths, Slimys
Diagnostic Features

The leiognathid larvae have a steeply large head
with preopercular spines, cranial crest, and laterally

flattened bodies with +the 6 - 7 preanal myaomeres and
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’ U
Figure 22 Mene mégulata, 4.94 m@/
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pigmented spots on the ventral gut and mid-ventral body.
Description
Leiognathid Larva 1
The preflexive larva of 1.87 mm TL (Figure 23 A)

obtained from the station February has a large and

=d body. The head 1is

éine on the nape and

‘ i, puth is large and

deep head and laterg
steeply sloped with
the spines on

obligque stretech or eye, Gut is
large and compa® b‘at about 50 % TL
between the 7thef 1 { : ‘J~-¢ $are on the dorsal
and ventral gut, rtion and on the

ventrum of the 21 {7-8 + 13-14).

y AT
Dorsal and anal fins a{géﬁf-‘;

The mm TL (Figure 23

B) obtained from‘ he station 15 in March is elongaled and

laterally ﬁnﬂﬂﬂﬂﬂﬂlﬂﬂr‘ﬂﬁmm serrated

crest and pr@bpercular splnes Hﬂuth is rather small no

B L RCA L1 E R L
There 4dre 2 anal spines remarkable., Pigment is evident
only on the head. Myomeres are 23 (7+16); D. 12: A. Il-

12.

Leiognathid Larva 111
The postflexive larva of 7.06 mm TL (Figure 23

C) also obtained from the station 15 in March has an
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E
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F:Lgure 23 A Leicgnathid larva I, 1. 87 mm TL

B Leiognathid larva II, 5.36 mm TL

BO
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elongated body. The head also develops the serrated crest
and preopercular spines. Two supracleithral spines are

also wvisible. Mouth is small not reaching the anterior
eye. Dorsal fin is separated. Three spines on the first

ell as the 2 apal spines.

dorsal fin are prominant
Pigmentation is iny es are 24 (7+173; D.

e ¥6id. 11<3i 3

 TL (Figure 23 D)
fusiform bodied.
The serrated cres fti LH0s i bhaNonhthe nape. Mouth is

protrusive. ody. All +fins are

well-developed. “;duced to a pair of

small spines. The fi.~ﬁﬂ"€w;g es are more developed.

Pigmentation 1 h,“_;ﬂ“.;“' ' "'-ff and gut and rows

Y

along the wven Myomeres are 24

5-.' =
I
(7+#17)5 D. 1V, 16; A. 11-16.

A 144] QEVI‘EW]"%‘W BV Fromnasbue s,

(Chantarasakih , _1988;: TeEmvidhchakurn, 198?* Yatanachai,

18 @’ﬁ?&ﬁﬁ?fﬁiﬂ%ﬁ?%ﬁ%ﬁﬂw e

same s cies. Although the larvae have many similar

characters such as the myomere and fin patterns, but
rather highly different in size and pigmentation that

causes the lost linkage between them.
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Figlte 23 C Leiognathid larva III, 7.05 mm TL

D Leicgnathid larva IV, 10.08 mm TL

=¥
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Family Apogonidae
Common Name : Cardinalfishes, Soldierfishes, Siphonfishes
Diagnostic Features
The apogonid larvae have a large head, rounded
snout, the prominent, anteriorly located gas bladder, 24

myomeres, and 2 dorsal fins

Description

The gure 24 A) obtained

from the station lexive one. It is

moderate, lateral ﬁ%ép+hnd1ed. Head is

large with a rof and large obdigue

mouth extending recpercular spines

are present. Gut > :5‘?”1 - Bfge "anus present about

midbody . The larva I'S—hesvil¥ pigmented on the trunk,

LA

similar to the in Hayong Bay

) onspicucus. The

!|'
! se C *orsal add ventral surfaces

B 1| 'ﬁ%ﬂﬁ'ﬁ’wmm

Apogonid ]arva 11
.n

Q99 RGR BN PRE D) vvne

from the station 9 in January is a postflexive one. It is

(Chantarasakul ,L 78

pigment is also pi

similar body shape to the last one, but attains slightly
mare development. Preopercular gEpines and z=mall
supraoccipital crest wilh a single spine are present. All
fins are developed. Pigment is not remarkable. Myomeres

are 24 (12+12); D. 7, 10: A.10. The larva might be Lhe
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Figure 24 A Apogonid larva I, 4.00 mm TL

B Apcgeonid larva II, 6.77 mm TL

84



same species as described by Vatanachai (1975, 1978&)

Family Epinephelidae
Common Name: Groupers, Rock-Cods, Coral-Trouts

Diagnostic Features

The epin;n,% , ve elongate, serrated

dorsal and pelvic spbpes e &h;;;~dﬂrsal spine is much

longer than the ad spines are also

well-developed.

Description

The 6.04 mm TL in

postflexion stage (Fi¥ ned from the station

frﬂ{ ;
5 in _ November is mﬂdeu--- "

gp-bodied and laterally
Fe by

compressed, wit} elongated and

i y /
serrated dnrsa‘ﬂs ; ’ Head iz large

Juunded snout. Supi Jncular ridee is

remarkable. w{ ﬂ .n—.j preopercular,

1 sugranperﬁ nd Mtempnw jhere a.re 5 serrated

dorsal , p]aﬁlﬂ?w lwrr]f; ﬂma Hzn and 1
m =e p

smooth cond one wo anal spines are smooth and

with a short

prominant. Melanophores on dorsal portion of the gut and
a pigment spot at the last anal fin base are distinctive.
The larva has a short and compact gut extending to about
midbody. Anus is very closed to the first anal spine:
thus, the gap is rarely visible. Myomeres are 23 (12+11):

Dy Y1 I+365 A&, TE, 10,
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Epinephelid larva 11

The postflexive larva of 5.64 mm TL (Figure 25

B) from the station 7 in January is moderately elongate,
with a short snout, and large deep head. The second

dorsal and pelvic spines are elongated and serrated.

Unlike the epinephelid .} ns on posterior surface

__Jd hook-1iKe. Small

Supraccular ridge

of the dorsal s
spines are present
and 4 preoperculg pSpicuous. Mouth is
large and oblig rior of eye, with
small teeth on thd scarcely develops
pigment. Pigmen g Gy any t dorsum of gut,
ventral surface on lateral mid
line. Small gap anal fin origin |is

D.

noticeable. Myomeres.: ITT*3, L33 A% YO

£
AX J

T

Common Name : Bullfﬁea. Blgayes

Diagnostic ﬂnu%"] ‘V] H‘wﬁw El’]ﬂ‘j

Th priacanthidflarvae are deep bn igpd with the
i RA VARG HU A REAR B sorae
supraucéipital crest and a retrorse spine on the crest.
Description
Priacanthus sp.
The preflexive Priacanthus larva of 4,26 mm TL
(Figure 26) from the station 10 in February is deep-bodied

and laterally compressed. Head is large and broad with a



Figure 26 Priacmgus sp, -4.26 gnp

ﬂummlmwmm
’Q‘W']Mﬂiﬁ“llﬁﬂﬂmaﬂ
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short sloped snout. Mouth is moderate extending - to about

mid eye, Gut is coiled and compact. Anus is located

about 37 % BL. The serrated spine on the top of the head
is retrorse. Preopercular spines are present, one of them
is serrated and speciallgldlongated. Spines are also

visible beneath the AN ‘/)zment spots are on the
mid-brain and ventral far o oﬁnstanal body. Dorsal

Dorsal and anal fin
‘Q\\\\H“

et caudal rays are

surface of the gt
anlagen are not

slightly visible.

Common Name : Snapp ussars, Bass

Diagnostic Features HQEE;%*%ﬁ

The . ongate serrated
nirhelids. But the
dorsal spine is shurter tha the bo;y length and the

pelvic ray H u%}q %‘B‘w ?FWEEII] n ‘j

Descriptinn

Q‘lﬂ?ﬂﬂﬂ@ﬂdnﬂi‘ﬂ%%ﬂqﬁﬂ

he larva of 3.46 mm TL (Figure 27 A) obtained

dorsal and pel!ﬂ

from the station 10 in February is an early flexive one.
It is deep-bodied and laterally compressed. Head is large
with 6 preopercular and 2 supracleithral spines. Snout is
short. Mouth is moderate, extending te about anterior

edge of eye. Gut is coiled and rather compact. Anus is
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located near to midbody. The second dorsal spine is
elongated with the presence of serrations, while the other
3 spines remain smooth and shorter. The larva also
develops a pair of elongate serrated pelvic spines.
Pigment is on the dorsum of gut, on the ventral head prior

to the cleithrum and on the ventral part of the tail.

. ’%ﬂ developed yet, whereas
4&&9 are 24 (10+14);

Dorsal and anal fin a:

the ﬂaudai rays ar

D. 111,
The ‘two _ d Tarvae \we :\cnllected from the
~station 9 in Janua : -fiﬁ '\\ nd one flexive.
The preflgxkife. '711 4.82 mm TL (Figure 27 B)
is elongate, slight dpere ally compressed, and
deep-bodied. Head is :7,: 'th e moderate mouth reaching

. =
== i
L y
A *.el"*"‘"
= - o Sl
f

about the ante} piapcular ridge is

o

noticeable but ‘ﬂ e™dre § preopercular

spines, and 3 ci lithral spines, 2 of lﬂieh are prominant

e TV U AL HILR
e T T IR AT I MY o

Besides gthe serrated spine, a smooth spine is also present
on each pelvie fin. The second dorsal and anal fin bases
are growing within the finfolds, while the caudal rays are
forming. Pigment scatters only on the head. Myomeres are
24 (10+14); D. VIII, 12; A. 10.

The flexive larva of 5.06 mm TL (Figure 27 C) is



—

Figure 27 B Lutjanid larva II, 4.82 mm TL

C Lutjanid larva II, 5.06 mm TL
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generally similar to the last one ; however, the larva is
quite deeper-bodied. The first dorsal spines are more
elongate. Dorsal and anal fin elements are more
developing. The third cleithral spine is distinctively

recognized. Supraocular ridge becomes serrate. Small

spines are present on thev‘--rculum. Head pigment, on the

other hand, mostly wvan eres are 24 (10+14); D.
VIII,14; A. 10.

The 1 Il might be of the
same species i ould help confirm
it. However, t# n flexion stage at
smaller size t mlutjanid 1I1. The
presence of pig sn and the ventral
body in lutjanid %in lutjanid II. That

is also the reasan > ;: them from each other.

Common  Name !ﬂ -Pe es,| Crescent-Perches,

Grunter

Diagnostic ﬂ%ﬂ? 1’] EW]?W E]/]ﬂ‘j

The theraponidflarvae ame moderat@lVy short and

stense®] Whal B WEN FEW kbl ) Ul Bhd BLlice anone

40-43 % BL. The two series of the preopercular spines and
the rigid spine on the operculum are distinctive as well

as the pigment pattern.
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Description
Therapon theraps (Cuvier & Variennes)
The early juvenile of Therapon theraps aof 9.42

mm TL (Figure 28) obtained from the station 4 in March is

pigmentation on the head,

fusiform bodied with heavi
gut, lateral line, I ral margins of the tail,
dorsal and ventalwed th aters fne and on the first
dorsal fin membra.-!!--l,  -‘ “{ T ith the prominant
opercular spine _ L m fﬁﬁﬁh es. All fins are
welt-developeq. ' % BL. Myomeres

are 24 (11+13);

Common. Name Butterfly-Breams,

Diagnostic Feaf@ﬂau
|

The nenr

!{ngate bodies with

pter:d larvae have e

24 m}"nmereﬂ Eﬂqbﬂwwsﬂﬂ]ﬂ?rge eyes and

compact gut. qU e pigments on the ventral mldllne the
L Mﬁ’?m PETINEN ﬂ“El“““‘ =
gap befween the anus and anal fin is also narrower than
the mullid larvae.
Description
Nemipterus sp.

The preflexive larva of Nemipterus sp. of 2.78

mm TL (Figure 29 A) obtained from the station 9 in

December 1is elongated body. The head is large with the
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large eyes occupying about 50 % HL. No head spination 1is

evident. Gut is coiled and compact with the anal position
at the Eth myomere (about 35 % TL). Pigment spots row on

the wventral margin of the tail and on the dorsum and

ventrum of the gut. re 23 (6+17). Dorsal and

larva of 7.43 mm TL
(Figure 29 B) obtainedg ne statlen 12 in November is
elongated body. ‘ large rounded eyes
and free from sp and compact with
the anal opening ént spots are still
present on the ve tail as well as the
dorsal margin of The gut is also
pigmented. Some pigmefit spot so develop on the head.

®.origin. Myomeres

The twk‘nemipterid larvae are similar in myomere

and pigmentﬂmﬁfj‘wwﬁfweﬂa‘n? same type.
PIAATUAMINYAE
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B Nemipterus larva II, 7.43 mm TL

58



a9

Family Mullidae
Common- Name : Goatfishes, Surmullets, Red-Mullets
Diagnostic Features

The mullid larvae are moderately elongate and

more compressed bodies he nemipterids. The gas

;ﬂ“" The 3 melanophores on

ea--tle lateral surface of

‘H

bladder is inconspi
the brain and thewm

the tail are also

Description

The post & sSP. of 16.67 mm TL
(Figure 30) obtaingd Fyom: thelds#hatifn 12 in November has
an elongated body. __"f'“?‘ ad §s free from spination.

All fins are fairly de .The pelvic fins sepsrate

from each othe EReptliate it from the

f’
gobies. Pigmerm 3 lline and rows on

T
Jsecund dorsal fin

the

ks o mmmﬁ@ I,
’Q‘W’W Mﬂ‘im W’TJ‘V ma )

Family Sciaenidae

the wventral mar* n of ail and th

Common Name : Jewfishes, Croakers, Drums, River-Kingfishes
Diagnostic Features

The sciaenid larvae have a deep and broad head
with tapering bodies., The small preopercular spines and
posttemporal spines are present in all species. The

myomeres are 23-27.
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Description
Sciaenid Larva
The postflexive sciaenid larva of 4.66 mm TL
(Figure 31) obtained from the station 4 in March has a

deep and broad head and tapered body. The head develop

preopercular and ines as well as the

, distinetive in the
.-j

Q&m 32 % SL, that
'F\\H“MMH\ is compactly short
" QQ\~$ Figment spots

Kthe tail, on the

posttemporal spinesg

determines the de
with the anal
distribute on
dorsal body and or -7;1. fyome o are 27 (10+17); D.

253 A. 6,

Common Name : 34X
Diagnostic Fea"‘ﬁ"
b |

1 W
The si¥ aginid larvae are eldhgated and slender

bodies, wi uﬂﬁﬁgjwmﬁwﬂe}m The head

spination 1| abs is stralght with the anul
R AN N T INL TR e
ventral gbody from cleitral region along the gut to caudal
peduncle are very common for the Sillaginidae.
Description
Sillago sp
The larva of 4.49 mm TL (Figure 32 A) obtained

from the station 5 in January is elongate, slender and



Figqure 31 Sc "';7» ‘ "h‘d

0
Auganenineans
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laterally compressed. Head is rounded with large eves and
a small mouth reaching about anterior edge of eye. No
head spination is evident. Gut is straight and elongates

to about midbody. Pigment 1is present along wventral

surface of the body frol @leithral region to the tail

tip. Melanophores pped on anal fin bases

and on dorsal surfeae s are 32 (10+22); D.

103 A 13.

The lar 924 mm TL.\.(Figure 32 B) obtained
from the station ' ‘m shape to the last
one, but dorsal "w';“#fﬁ' -wif\\\ e more developed.
Dorsal and anal fijf \<>_ 80 X of the trunk.
Eves become compars: . Small melanophores are

visible on the midd Myomeres are 33

(10+23); D. 54 %

The “h? sidered the same

series because oluthe similaritr of myo ere pattern.

ﬂ‘IJEI’J‘VIEWlﬁWEI'm‘i

: Fami ¥y Siganida
comon ey AAUIRIIBYN Y
Dlagnnstic Features
The siganid larvae are deep body with 22-24
myomeres. The dorsal and pelvic spines are elongate and
spinous. The small spines on the head, snout and
preoperculum distinguish the larvae from the epinephelids

and the lutjanids.
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sp, 9.24 mm TL

B Sillago
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Description
Siganus sp.
The postflexive siganid larva of 6.14 mm TL
(Figure 33) collected from the station 9 in January is
deep-bodied and laterally compressed. Head is large with

rows of small spines on snout and precperculum.

Spinous ridge is alsq pr he top of the head. Gut

is coiled and compaes _is located about 45 %

BL. Dorsal fi the firat one 1is

longer than oth tiuns form not only

on the first an Lf:\w but also the pelvic
‘\\

spines which ated, A pair of

l.\ n
N

preanal spines afevisiple s AtNsSrrated, as well as

ementation is not

the first spine o

T
Myomeres—asre 2. 2%y B VYILy A8 N. T

recognizable.

11. SN T
Y

\Z |
ﬂ Famil: "pecnidac)

Common Name : Stépgfishes, @8orpionfishes, Waspfishes,

AUEY %ﬂﬂﬁﬂ&’lﬂﬁches.

Diagnostie Features

QWQﬂﬂﬂimuﬂﬁlﬂﬂ?ﬁﬂd by the

large pectural fins, head spination, pigmented bodies,
myomere and fin counts. The head is not flattened as the

platycephalids.
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Description

Scorpaenid Larva I
The preflexive larva of the Scorpaenidae of 3.16
mm TL (Figure 34 A) obtained from the station 11 in
January has developed a pair of the large fan-shaped

pectoral fins on the elongated, slender and laterally

compressed body. ded with a large mouth

extending to about mid _coiled with the anal
opening about 40 Jhawstill cover the entire

body. Myvomeres

The p m TL (Figure 34 B)

obtained from t has the similar

The head develaps

body as the last ohe,
supraocular, pterotic spines. Pectoral rays
are disiinctl‘h with the anal
opening at a55°”'“”"”‘ are developing

ql
while the Ieft!ﬂremazn v sihle.m Myomeres are 23

e v oW B NI, L
ammwwamwmaa

The other preflexive larva of 4.21 mm TL (Figure
34 C) obtained from the station 10 in February has a
curved down and laterally compressed body. The head is
large with a pair of serrated horns on the parietal

portions. Supraocular and precpercular spines are

107
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Figure 34 A& Scorpaenid larva I, 3.16 mm TL

B Scorpaenid larva II, 4.06 mm TL
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prominant. Mouth 1is large reaching to about mid eve.

Anus opens about mid body. Pigment spots row along the
ventral margin of the tail. Myomeres are 22 (7+15). The
larva 1III 1is quite different from the other two in the

myomere number, pigment as the head

spination.

Common Name :
Diagnostic Featur

The pla distinguished from
other scorpaenifor mouth, head spination
and  elongate, fYftismed | Unlike the other
scopaeniformes, the pjﬁgﬁf??ﬁ7 . head spines are persist

and become more-“proni

Description

Iy ]
J?latycepha]id Larva ‘

BUYTNET RGN oo ore =

(Figure 35 A nbta1ned frum the stat1ﬂn 12 in Decemher has
 RRIGINTHINVINYITY * =
obligquefmouth stretching to about mid eve. The upper jaw
develops many tiny teeth. Pectoral fins are broadened to
be fan-shaped. The tapered body is curved up with slender
tail. Gut is coiled with anal location about mid body.
Pigment spots row along the ventral margin of the tail,
dorsal edge of the anterior trunk, on the dorsal and

ventral pgut, and along the pectoral rays, as well.
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Figure 35 B Platycephalid larva II, 5.45 mm TL

(1} dorsal view

(2) wventral view
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Myomeres are 28 (11+17).

FPlatycephalid Larva 11
The early juvenile of the Platycephalidae of
9.45 mm TL (Figure 35 B) obtained from the station 16 in
January has a broaded and dorsoventrally flattened head

and has the large eyes, ldargally moved, consequently.

There are 2 serrat e jnes developed on the

head. Gut is compaEiEls wil ﬁ opening about 1/3
TLis Pelvic and( fins _'l well-developed as  well

as the other fin '@ gap Between the anus and

more developed than

\\\\\\

id 'x
Common Name : Hrassas, 3
Diagnostic Fea

'r’rally compressed

u

Most & y_ abrid |

body with a dee e and -28 myomeres. The

gk, ﬂﬁﬁnﬂmﬁ‘wmﬁi::: e
‘”“ﬁmmﬂ%WW*}W‘H’TM““‘

raudal pedu

and a
Description
Labrid Larvae
The preflexive larva of 4.71 mm TL (Figure 36 A)
obtained from the station 9 in January is moderate,

laterally compressed and rather deep-bodied. Head 1is
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Figure 36 A Labrid larva, 4.71 mm TL

B Labrid larva, 5.32 mm TL
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large and triangular with a pointed snout., Mouth is small
not reaching the anterior edge of eye. No spines develop
on the head. Gut is coiled with anal opening located just
about midbody. Pigment spnts scatter on the trunk.

Myomeres are 22 (11+11); D. 8: A, 12,

The flexive ) .32 mm TL (Figure 36 B)

also obtained from JanUarr develops more
myomeres and . - -]en b8, BUL finfolds are still
present. The ly elongate. The
mouth is, therefy Pigment is hardly
visible. HYoﬁera -, X2
Morpholg hvae are very similar
to each other in bg myomere pattern, that

could be confided the same se

Common Name -fi-
I

Diagnostic Featu es

‘FTW"J’WH?] ﬁWWj deep bodies

with 24-27 qmyu_meres }‘he gut s uncniled. The gas
i AR JIRAT PRI iy eveen
Pigment&tion is present on the gas bladder, hind gut and
the ventral midline of the tail.
Description
Gobiid Larva I
The postflexive larva of 10.31 mm TL (Figure 37

A) obtained from the station 7 in January is elongated and
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laterally compressed. The head without spines is rather
elongate and as deep as the body. Mouth is large and
oblique. Anus opens at about mid body. The prominant gas
bladder 1locates on midway of the gut. Myomeres are 24

C(10+142; D. 5,72 A. 9.

The postflexive 13.50 mm TL (Figure 37

B) obtained from tmw ch has the similar

characters as thefgs
development of ¢ // \}\\\\a.-
AR

\\\ \\\ 5,95 A. 9.
\

1% 25 mm TL (Figure 37

arger size and the
er slightly moves

anteriorly. Mydherds = 424

The post
C) obtained fruﬁ in September has an
elongated and ssed body. Head is
elongated wit?;.__n-__nuij—;f;——f:f- ------ @r with the anal

7 N
opening about mMis : &6 prominant on the

posterior half a' anmeres are 24 (10+14); D. 12: A,

AL Kb e N R

of the dorsaQl fin, and has tubular gut.

ammnzmumnwmaa

The postflexive larva of 5.52 mm TL (Figure 37

gut

D) obtained from the station 12 in September has a large
rounded and slightly flattened head. Its body is
elongated. Anus opens about the mid body. The gas
bladder locates on the anterior part of the gut., All fins

are well-developed. The pelvic fins are joined together
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Fig'ure 37 A Gobiid larva I. 10,31 mm TL

B Gobiid larva I, 13.50 mm TL
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Figure 37 C Gobiid larva II, 11.25 mm TL

D Gobiid larva III, 5.52 mm TL
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to form a disec. Myomeres are 24 (9+15); D. 6,10, A. 8.
The larva [I1I is distinetly different from the larva I and
Il in the - character of head and fin formation which

earlier developed, even in the smaller one.

Common Name @

Diagnostic Featur

The ¢ ofiyif —3 arvashaheés separated by the

short, deep ﬁudy _ ‘ "".'hfﬂ\\\ &heavy pigmentation
and small size at : ﬂj ;ﬁ-rfz;k Aecurres.
Description i 224 \\

The ¢ v ; of the Callionymidae of

2.65 mm TL (Fiaw | L;___n_“_“g;u.e station 6 ‘in

L

W
J‘e also large and

May has a large- body is deep and

rounded in o® —sectinn The eyes

rounded. ﬂﬂ mwﬁﬂﬁwgrl ﬂTehnrd tip is

long. The lgdrva is heav1ly plgmen d especially along the
o RORINT I INEIR g,
margin 9of the tail. Pigment spots are also scattered on
the head, on the ventrum of gut and on the dorsal part of
the trunk. Myomeres are 19 (6+13); D. 14; A. 10.

The postflexive larva of 4.98 mm TL (Figure 38
B) also obtained from the station 6 in May has the same
characteristics as the last one, but slightly flattened

head and more developed fins. Myomeres are 20 (6+14); D.
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B Callionymid larva, 4.98 mm TL
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14; A. 10. The similarity of myomere and pigment patterns

indicate the same type of the larvae.

Family Champsodontidae

Common Name :

The e easily identified

because of lhe“ appendages on the
operculum. They, inant even in the
newly hatched 13 e d i‘; ‘- e jawe with many teeth,
bony crest aboyé 'a-}‘T;  And,  myomeres are also
distinctive.

Desgecription

The p& p TL (Figure 39 A)

obtained from® is elongate and

b |
'
slender. Head i%®

protruding ﬂﬂlﬂf}j Wﬂm’ﬂﬂbﬁl ﬂﬁarge extending

about pustqyiur of eve. nosely cuiled. Anus is

et PSS OT IV IN G EY, o

element® begin to develop. Myomeres are 20 (8+12),

.
1arge with distinct J*l? long filaments

The other preflexive larva of 3.49 mm TL (Figure
39 B) collected from the station 5 in January develops
more myomeres and melanophores. Pigment is present on the
membrane of head filaments, dorsal surface of the gut and

on the ventral body of the postanal part. Myomeres are 29



122

) ﬂ‘lJEl’J'VIEWIﬁWEI'm‘ﬁ
’Qﬁﬂﬁﬁﬂ‘iﬁu NWTJWED@ hm

~

Figure 39 A Champsedon sp, 3.07 mm TL
B Shaupeoton sp, 543wk
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(10+15).
The larvae are very similar in morphology and
stage of development. 1t is no doubt, they are the same

species.

Common Name C.l=+¢u-{

Diagnostic Fentu/ﬂ A

The ble H\lungate body, short

to moderate gut 1 between 30 - 40,

and the elaborate tion, large teeth or

long pectoral fi ion also ocecurs on

the gut and along h v;.f:eﬁi rgin of the body.
)"'.I.""“'r ,4.:_.;"

~§%ﬁ;%ﬂ#w

Description

The j—. Wb TL (Figure 40 A)
'l

obtained from e statior n Augusitl has a large and

=~ R et o T
T AL O1s e e Y

along the posterior ventral half of the tail. The pigment

is also present on the head. Myomeres are 28 (5+23).

Blenniid Larva 11
The juvenile of 16.46 mm TL (Figure 40 B)

nbtained from the station 6 in August has the similar body
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shape as the last one, but more heavily pigmented
throughout the body even on the fin membranes. Pigmented
bands are vertically arranged along the body from the nape
unto the caudal peduncle.
The pelvie fins redug; b A&/ ‘If spines. Myomeres are
invisible; D. 40;"Asld. éll may be the same

genus as the larwv §s3 ‘? ?f-_‘ Teseult to consider the

dal and anal fins are long.

same species becH#Usg 4 el vidiffere in size and stage

tapered, Snout T 5 rotrusfve as the large

preoperculer dges are also

developed. Pigm* & ventral margin of
CE ﬂ"ﬂﬂ’mﬂ'ﬂ?‘ﬂmﬂ“ﬁ“ By
pigmented. 9Myomeres are {12 29). The larva is

e VNN e LTE VR e

The blenniid larva II] is distinetly different
from the larva [ and II in the head spination and

protruding snout.
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Family Monacanthidae

Common Name Leatherjackets, Fliefishes
Diagnostic Features
The manocanthid larvae are distinguished by

compressed body, the strongly coiled gut, pigment pattern,

the lack of pelvic fin fin spine, spiny tuft on

preoperculum, derma ere count, and pelvic
flap with protrudi

Description

The 1agfedd f >=0n o (Pigure 41 A) obtained
from the station : ‘ g@p-bodied, laterally
compressed and grge with the large
rounded eyes occupy ‘HL. Snout is shorty

and steeply sloped. #yﬁf? 3 : not reaching the

anterior edge/o) ) £pjines are present
on the head as well. An

elongated splne{-n the nape is distind ive. The pelvie

s ‘”“"""F‘ITJEVZI ‘folﬂ‘mfl"lﬂi" SR

% Qlow of Pisment spots is present ventral
”““‘ﬂ‘m“ﬁ‘ﬁﬂ ?mwwvmwﬂ” )
brain 8nd dorsal surface of the gut. Myomeres ar
(6+15). Dorsal and anal fin components are not developed
yet.

The larva of 2.10 mm TL (Figure 41 B) also
obtained from the station 11 in February is similar to the

last one, unless the larger size and elongation of head



Figure 41 A Monacanthid larva, 1.92 mm TL

B Monacanthid larva, 2.10 mm TL

128
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and pelvie spines, on which serrations are present.
Caudal rays are appearing. The larva is more pigmented on
the ventral surface of the body and dorsum of the gut.
Myomeres are 23 (9+16). Dorsal and anal fin elements

still remain invisible.

Sl L ' "
Common Name : Pgﬁip'!"tfd- ishes adfishes, Globefishes
Diagnostic Featu: TMR“\'
the ovoid to rotund

-u’ ae, ha ‘~-,
*\}x\\\\ 11 opening, dermal

sac, beak-like tgv‘ swal ‘MOt ody spines, and the

\

The te

head and trunk,

absence of pelvic fihs.—
oy T

Description )7

o

ﬁf 3.85 mm TL {Figurejgzi callected from

The arva of the

Tetraodontidae
e suatiogharg] Rage) gy grryppage e oty v
a slender tfpered tail, shurt snnut and smail mouth. The

e YRR IR ANy o

large %nd coiled. Anal opening is at about 2/3 BL.
Inflation of dermal sac is still evident in the preserved
larva. No gap is exist between the anus and anal fin
origin. Fin elements are nearly completely developed.
Pigmentation occurs on dorsal and lateral of gut and
ventrum of dermal sac. There are 27 myomeres (10+7); D.

113 A. 5.
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Abundance

The cccurrence of the fish larvae Was
statistically different among the seasons, months, and
stations. During the monitoring period, fish larvae of
ound to be the most abundant
;”ﬂ e Families Engraulidae,
!A]ipteridae s Clupeidae
—

——

and Callionymidag @ Srect| \i\ 3). Most of the

larvae were a 2one of the Chang

the Family Gobiidae were

species, followed by i

Bregmacerotidae,

Islands during+th ‘ RSO N Periu The high peaks
=T W

ocecurred in Ap AT ¥ q4an \(\\M\; espectively. The

larvae were mo iyl "'_ at, SLALY ns 1, 15 and 16

comparing to +the &. Whereas in the

outer =zone, the la ndant at stations ¢

and 10 (Figures 43

y@a Y
| : m
The number of total fish larvae were governed by

ORI 110 (131,01 301 L B

total fish gjarvae increased to the peak in February and

secreagrage) nq T EIA T IR TR 0

generalq the fish larvae were more abundant during the NE-

1. Td

monsoon to April or May and less abundant in the SW-
monsoon period. At stations 3 and 7 of the outer zone and
station 11 of the inner zone, the total number of eggs and
larval fishes succeeded the highest peaks but the station

& whiech located far off the Islands attained the lowest
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level (Figure 43). The egg component was found to be the

major component of all peaked stations and months, except
at stations 1 and 15 of the inner zone and in April which

larval fishes were the dominance.

2. Fish Eggs

Fish eggs ena  evident around the Chang
Islands in every onth -!f! | distinctive peaks in
February, July and "Sepién : These three peaks

coincided with ¥ al | Thé;m_s (Figure 44) at
stations 3, 4 ¢ and staiton 11 of

the inner zoné the abundance of

fish eggs were the seasons and

between the outepfagl Snn -

124

3. Larval Fisies
Abundancegn t

Families achiv;;-__"r_"--"rn__t"rm“_n“5;*g the NE-monsoon

YR h

in April and F 2 -

larval fishes of all
density, on the
ather hand, decfeased to the lowest ]i'el during the SW-

monsoon in ﬂﬂﬁﬁwwg‘wmm and the total

larvae (FigQ@re 44). The abundance of larval fishes were
¢ O e/

ot QW RAN T NI VIR FGRE) e veor

comparifif to the eggs and the total larvae (Table 6 and

Figure 43). However, the peaks at stations 1 and 15 of

the inner =zone as well as in April were remarkably

distinctive., In addition, the analysis of variance still

confirmed the difference of the means of larval fish
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Figure 43 Fluctuaty Yfifle Dodb aBufdEnceNin each station of the

fish lar r g Ane¥ETiang JeYapds in 1987.

x 1000/1000 m* i
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g = S Total fish larvae
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Figure 44 Fluctuation of the mean abundance in each month of the

fish larvae around the Chang Islands in 1987,



Table 5 Abundance of fish eggs arocund the Chang Islands during January - December 1987.

(no/1000 m>)
Month
Station Jamn., Feb. Ear, Apr. Sep. Oct. Ko, Dec. Total |aversge
1 722172 | 1330.31 | 4561.08 | 1873, = W5 81,45 | 1276.01 | 1846.15 jpoe3T 10 | 271246
2 1221.72 | 1T0.40] 542,90 | 3393, | 03] 5854.25 | T411.76 | 1900.45 l3375.50 | 2597.29
3 542.99 | 76289621608, 00 . g 10 287,78 | 2986.42 *  Ie5791.80 | 9532.43
4 6461.54 | 5266.97| 1384,61 * 5 ¢m.mme_m 2144.79 47674, 20 | 5297.13
5 1601.81 | 27.15{ 1737.55 | 3610, : a9l 2705 * | 7omat | toenm
6 2063.34 | 157466 54.30 | 1 2% 108,60 108,60 | 6570.13 [16696.80 | 151789
7 3963.80 (18651.50| 532126 | ﬁ’: * 108.60 | 119657 | 9230.77 {40300 | S767.20
8 542,99 | 190.05| 461.54 | 2036,20 ; J-v‘ 00| 950.23 (141176 | *  buost.40 | 208,14
4 2796.38 | 3715,45| 2280.54 | 3963.80 g2 2 49 [0 54300 - | 814.48 | 3176.47 [22696.00 | 206334
10 380.09 | 2443.44| 24838 | 4316.78 1576, : 6.0 2105 Zmas| * | esyren | tioa.72
1 1547.51 | 34235.30| 1927.60 | 162.00| 7 * * * *  lawes.60 | To49.77
12 167,42 | 1713755 1819.00 | [ | 27,15 - | V191,85 p24eT.20 | 112793
13 244,34 | 108.80| 542,99 | 1 = | =864 | s42.99) sz26.24 | T.B4
1 2199.09 | 787.33] 1600.81 | 162 -l 62| omzs| + fieteo | 1sseee
15 TET.33 | E5T0.130 130516 | 244, 92%.08 245 * 135,75 = 1575 | T05.68 (1083250 | 984,78
16 20834 | 3s2.94| 300, —3 4 FPFY e | 217-19 | san.96] stonon | 567,12
Total Jesa6.44 | BEI5E, 59 | 45990, . " 1a 15.!3 i%mu.m 1067689 | 3HI57.48 (399366, T
average 2061.65 | 5395.93] 2674.43 | 2067.52| 18035.16 | 51 52 | 3135.74
*

ms.auplinghecauseafthemnsmn

PET



Table 6 Abundance of fish larvae arcund

the Chang Islands during January - December 1987.

(no/1000 m°)

Stat:l.m“““ Jan., Fab Mar, hzT. - Pe Oct. B, Dee, Total l“:rlgq!
1 9529.41 | 9800.90] 9502.26 /16099 : : e 244.34) 1656.10 | 217.09]s34m.40 | 5305.31

2 352.94 | 1004.52] 624.43 | 3665.1 a6i.54) 116742 | 352.98|12007.00 | 1336.35

3 244.34 | 1456.06| 2633.48 MT5.11 : 1954.75| 3563.71 | * |[18814.40| 2090.49

4 290497 1au¢.5:'ﬁ .3e57.92 i _‘{' 923.08} 2497.73 | 2904.97|14877,80 | 1653.09]

5 T3N03| 2497.73 1628.96] 271. Y= 570,14 5076.92 *  [11647.00| 1663.86)

6 TTo.41 | 6108,60] 3665,16| 1819.00 # "_‘ ] 9T7.38] T33.03 | 4208.14|42081.40| 3825.58

T 434,391 3502.26| 597.28 * = S}I 1409,76) 2063.34 | 2334.84|11185,50| 1597.9%

8 923.08| 135.75| 162.90] 1981.90 (M5 . .52 4| 2090.49) &434.39| * [13%80.90 ii&ﬁ.ﬂ‘

E 7819.00| 6162.89( 1085.9713500.40 | 3 o=y 54 51,9! 2090.43 | 1330.31] 39936.60 | 3630,60

10 135.75| 3040.72 651.58/22479.60 |  B1.4SLITE D 2145  enas| sy.es|  * [zr005.00| 338667
¥ 2334.84| 6271.49( s018.10| 3 - * * *  |1s624.40| Ftoa.
12 3040.72| 13493.20{ 3095.02| 485 493.21| ¥T57.55 | 3600.90{ 40153.80 | 3850,
13 4615,38| 4099.54] I149.32| 2606, 3 ©OST0.04] 678,73 | 1547.51 2310400 | 2100,
14 4832.58| 407.24| 2361.99] 4@, * | ugnat | 27as| 7o5.08 2900.97) toods2|  * | tates.to| ssTo.
15 8090.50| 4968.32 6787.33] 3040.72 (¥ 39,75 3800.00| Qd.15| 3067.57| 10452.40| r004.52] Sete.91]s0633.50] secs.
16 912217 4298 L2T5. ] | H ?‘ 14)es 105067 | 2742.08 311300 4823,
Total 62823.50] 70506.80 4T457..00 =30 | 34615.40{ 33999.90 | 6000.00|13954.70 | 25004.5031357. 60 | 25056.80834823.00 '

Average 3926.47 uﬁ_ﬁw : | S I 49| 2505.88

no sampling because of the monsoon

SET
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abundance among the larval populations themselves, among

months and stations, as well as the seasons and Zones

(Tables 7 and 8).

3.1 Family Gobiidae

The gobiid larvae were dominant in all

stations and all cruis density was statistically

j;‘..ﬂ%as, They peaked wvery

highly during the "P¥etohal -yearin April at stations 1,

different among bo thy

11, 13 and 16 of : | 20NE aidustations 6 and 10 of

were abundant
throughout the vye dae, the Engraulidae

could not eXpress thei means in all seascons and

studied areas sigpnidicamtiy. aryae, nevertheless,

slightly fluctuas FYdith a relatively
low density in !&gus v as ! a.'thaﬂ:thers. In July,
February, April @épd Novemberasrespectively arvae

obtained ﬂummmwmmﬁf o e

zone and statinna and 0 of theseuter z éitliguras

ana 165) RN T UNTIVYA

3.3 Family Bregmacerotidae
Larvae of the Bregmacerotidae were highly
abundant in January to April, during the MNE-monsoon, at
the station 1 and 11 of the inner zone and station 10 of

the outer. The means were statistically different beiween
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Figure 46 Fluctuation of the mean abundance in each month of the

fish larvae around the Chang Islands in 1987
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the stations, seasons and months, but not between the

inner and outer areas (Figures 45 and 46) .

3.4 Family Leiognathidae

Leiognathid larvae were remarkably

concentrated in NE-mon December until May. The

most distinctively at the station 16 of
the inner zone, of the leiognathid
larvae. However, ‘ :-“ zould not show the

significant diff YQ‘Q;"ﬂ'ﬁ'..ﬁ;“m«.H::-IN‘,h::.'. and seasons

(Figures 47 and 4

.1 = -
\\'. well as the larvae

of Leiognathidae, abundant during the

The slations 10

= ‘ .
NE-monscon to the easn uwﬂ“?gw‘ period.

of the "‘ﬁ}"“—‘—"“" T |zones were more

concentrated tham o _ significance among the

IS

stations and areasg (Figures 47g43nd 48).

%UﬂﬁﬂﬂMjWBﬂﬂﬁ
the ”Ei'“ ﬂjn@ﬁmmmm?ﬂﬂﬁﬂﬂm during

and 10 of the puter zone, but

not significantly different (Figures 47 and 48).

3.7 Family Callionymidae
Larvae of the Callionvmidae were similarly

abundant to the Leiognathidae and the Nemipteridae during
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Figure 48 Fluctuation of the mean abundance in each month of the

fish larvae arocund the Chang Islands in 1987



Table 7 Average total number of fish larvae around the Chll

Station

slands in each station. (no/1000 m°)

1
Fazily ] 3 4 5 12 i} 4 15 16
i, Clupeidas 61,70 39,22 TE.AF 337.86 69,51 222 51,83 8,27 32,09 3047
2. Engraxclifae 863, T8 AT S9L.ES 90.53 | B08.52 27071 LT3 24, | 1700 % 582.20
3. Bel leptoceptalss
L, Symcdootidse 3.0 6,03 T.T6 F.02 4.5
5. Belomidas
6. Ewcctetidse Z.47 24T
7. Brepescepetidae L7635 8.7 T2.40: 255,39 1,64 .68 13| 265,46 32.09 205,59
B. Bethidee .58 - A4 6,05 .20 .ol .55 b s bR L 19.7¢ 66, 31
9. Solelidee 600 J.02 14.81 2.47 1. 05
0. Cysoglozasdes 12,34 T 15.08 3.68 U 2.47 oy
E1. Syzgzatihidas .02
L2, Fegesidae 17.28 0% 2,47 LH-) .08 Fu 05
V3. Fisteleriidse .88 247 3.02
14, Spayrmezides 1810 18,10 3,85 T40
15. Seomtrides 2.4T 45,25 9.96 | 224,95 Z.47 2,87 V2o 2.47
1E. Trickdurides
17. Cerengides Ie0.58 2.05 Q05 e TILST 5.57 68,11 oz 2715 9050
1B, Fezidze
19, Leicgnethidee K656 2.2 .2z NBLZT LL-8 TEOE | Red, W 99.55 12,54 a5, 1y
200 hpepenites T.40 B3 6.0% 17 7.40 9.87 Te.40 12,34 51.28
a1, Epdveptelidae 2.47 bR ]
22. Friscerihides 4.54 6,03 32 L LT .08 2.47 362
23, Letjenidae 4.9 9.05 3.02 T T8
. Trerspoaidee 3.0 24T 605
23, Fecipterides 128,58 (5] T2.40 96,53 N2, 66 4,43 64,17 10Q.56] 106,13 54,50
26, Baliidan 4.9 33.18 J.Be .87 9.05
27, Sciarnides 167,853 302 03 6.03 388 54,30 29,62 5T.32 129.M
28, Sillaciniéee AT 36,20 B3 T.T6 2,47 3.02 54,30
29, Heenides
3. Seorpaenidee 1T.28 19,74 BT 24,03 12, st.28
3. Fletyeeptslidas 222 .03 18.10 2,47 15,08
¥, laboridae J 905 o2
33, Goblidae 2956.59 |  E24.43 | 109961 F06.7%| S00.32 | 1819.60 ‘rtau 1iu Oy 230,27 | 04400 224B.45 | VMS.23F T50u | e m
. Celliccyzidae Té 51 05 9.05 .05 23.27 L 143, l5 : I1 e L 90,50 9.8 ‘ﬂl.iﬂl
35. Champeodantidae 3. L+ W N0 i
5. Elezniidae LR 5.03 603 T 3 5. T4 .47 5,05
37. Feracanthides 12.34 Tu o 5 J5 N 0,87 14,88 - %02
3E. Tetraasdoztides 24T
39, Tnkmows 1308 e 75.41 96.53 T.76 86,25 73589 51.? 370 !E 4-5 i'j b L 66,38 5.8 ol 43 TB.43
Total SM5.3 | E3REIS| 2090.50 22 | 2567.12) 1290.83 | 5625.95

l

RN AR

ZT%'WE

ovT



Table 8 Average total number of fish larvae around the Chang Islands during January - December 1987.

(no/1000 m°)

Month Total

Family Jan. Fel. Sep Oct. Norw. Dec. e

1. Clupsidae 20,36 176.4T 58,10 14,48 58| 257.92 E3. AT

2. Engraulidse I56. M| 668,55 9.2 2730 GIITT| 17949 ] 4TI.ET

T Eel Leptocephalus - - 1.00 e - - 017

4, Sysodontidas 13,57 .68 1,50 - - - 2.87

5. Balonides - - .90 - - - .17

6. Exceoetidse - 3039 1.90 - = - 0.48

7. Bregmacerctides 549,77 437.78 2,18 T.24 | 155,66] 162,90 2T.41

8, Botkidas 5’9.3-5'3 42,42 15.48 a3 59.73 14,03 48,02

ﬂ. Soleidse 3-19 - 11-‘51 = 24 {5 5-33

10, Cymoglossidee 30,54 - - - a.14 6,00
11, Syngmethidee - - - - 5.43 0.65
2. Pegssidae 5,79 - 1.8 - 2, 4.9
13, Pistulariidas S.09 - - - - 0.62
4. Sphyreenddae I - - - L .74
15, Scosbridas 509 - 16,29 119,46 2.M 22,19
16, Trichiuridas - -+ - - - 2.5
7. Carangidas 2502 9.77 1.8 15,25 10,86 49,72
18, Menidae 170 - = - - [
19, Leiognathides 240,95 5,25 18,0 gi.45| 269,78 ) 154,29
20, Apogonidse 20,35 2715 25.25 36,20 905 b By 24,75
21, Epinephelidas - - - - 0,50
22, Priscanthidase 15,27 - .61 543 543 6.8
23, Lutjanides 10,18 - - - 1.8 - 5.54
24 . Thersporidae - 1.9 - 1.61 - 8.4
25. Kemipterdidas 17308 6.0 SAST50.50)  14.48 | 135.94(  6T.87 97.27
26, Mullidme 3.39 il 1 A = - = 6,735
27, Scisenidae 1o.18 : TES, 54318 23, .8 - 3a.m ™ .80
mﬂ sillglﬁim 3-3‘9 = jziﬁ 1'.31 - 9.-1»3
29, Siganidae 5.09 - - - = = 0.46
. Scerpeenidan T2.24 - 1.81 - 21,72 15.84
31, Platycephalidse 1,70 = - 3.62 2.m 5.83
32, Lekridas 11.88 - - - - 1.96
3%. Gobiides 2000, 75 45 b 13| 1210.86 T9.41| SO6.T9 | 136194
34, Callionymidae 100,11 28,7 3502 1991 45.25| 168,33 78,79
5. Chaspsodontidee 5.09 = - - - - .77
36, Blemmiides - U T.24 - £.2%
e o) INBTASE| 7 on| 53
38, Tetracdontides 1. - - = = - 0,53
39, Unionown 93,733 B.04 42,62 36,20 £5.25| HT.N9 T5.68
Total 3026, 4T 600,00 | 142574 | V666,97 | 2090.50| 2505.88 1 2869.TH

TeT



Table 9 Abundance of fish larvae around the Chang Is

5. Semipteridae

28. Sillacinides

30
458,63
45
S4.30
515.84

2745
5430

30

$1B5.52
135.7%

2715
TR

27,49

2785

21,45

T.05

162,90

.30
b1

Ll

2045

2745

19005

171041
E1.45

952942

T

108,50
54.20

2T 05
2145

2015

b
2715

190,
FTI4.97

.15

29864
135. 75

27.1%

27,15

)w 1987. (no/1000 m™)

9

190

8Y .45
135.TS

¥,

3

1M 12 ] 14 15 16 Tetal
325.7%
A9 szsa | mr.a5 | eomze | mse.se | wovime | spolize
F s
“s) 25| sy | 1eouos | 1ie0.27 | 1oseLE2
5] se30| sz | 5430 eas | W
54,30
108, 60 190,05 | 54.30
2715 | 54,30
2715
8145 s4.30] 9006 | TIR.03
A5 w3 | sew | tose.e2 | 7oL
35,75
27,15 115
toa. g0 | 20864 [ :v.09] 1g0us | ms.T
54,30 54,30
- 21,15
75| S| #mas 2715 | 18250
.15
60 ) 2850.68 | 500,26 44rs.ee | mEmm
a5 13575 | mas| S| s15.e4
se.30 | t1e20| zmas| znas
a5 1%5.8 150,05 | se.30] romse|  znas
§.35 | eo2.58| soeo,s0 | w2218

Zpt
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Table 10 Abundance of fish larvae around the Chang Isla

Station
Fa=ily

Clupeidae
Ezpreclidee

Eel Legptocephalns
Syrodentidas
Eelonides
Exocoetidee
Brecmaceroiides
Batkidse
Seleidee
Croopioseides
Srugratiidee
Fegeeidue
Fistolariidae
Spthyraenidee
Scochritas
Trichiuvrifies
Cargngidne
Fepitae
ledcgnatiidee
Apogonidan
Epiverhelides
Friscesthddee
Letjecdiem
Therapooidae
Fexizteridee
Fallidae
Scleenides
Eillerinidae
Slcenidee
Scorpeenidas
Flakyoepbalidee
Lakridae
Gekiidse
Calliomymidas
Cratproboantidee
Blermiidas
Foracezthidee
Tetrecdoatides
Trlpervn

190,05
HE10,88

27.1%
&4, L8
54.30

H08, 60
27.1%

54.30
20,45

3.0

207,19
105

15

TET. 5N

1357
2715

08, 50

27.15

2AT.N9
2115

Totek

200,91

FO0L.53

T LB, 06

35204
m3.ae

2715

2715
4.30
.45

¢

1987. (no/1000 n3]

12 13

Ll

15

16

=l

2745

7.9

4. 30

468,69 | 62.90

21,45
1ok, 67
108, 60

aie.48

A%
Im .45

175.T5
.45

By .45
o
Fas |

228,25
162,

A

2T, 45

2T.05

Th.ee

27,05

L0
AT

1058, 82
2015

190,05
TET.53

21,55

17,75
27,15
222635
Bi.45

1.5

L

13%5.75

271 .49
VA5

361055

2715

B1.45

ﬁ" ¥3.55 40T.24 § 4568,73| £542.99

AR T-T =% g- =
v /if uﬂ'ﬁ:ﬁ‘_il ANd

L
al N i

EFT
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Table 11 Abundance of -fish larvae around the Chang Isl ‘ 1987. (ro/1000 m™)

Station

Faxiky | 2 3 4 5 ] 1 12 13 1 15 16 Total
I, Clupeidae 4.0 256, 54 £34.,753 3 108, 50 2715 .8
2. 135747 THEG.2T | 190,05 | 1R132 | TER.3D 1 488,65 | 325.79 No5E.B2 | B51.58 | TESE.11
5. Eel Lepbocepialus w
4, Syoedeatidee
5. Beleaides "
&, Exocoetidae
T. Eregmacerotifdas 250,23 380.09 950,23 - T 2UT. 9 B4 4 BI 45 5430 162,90
B, Botkidse 190,05 135.75 B1.45 27.15% o145 2145 | 10A.B0| .45 1
3. Soieidse : I ]
0. Cymoglossidas 27T.7% 54.30 - 1.5
1%, Syograthides v
N2, Ferusicae 108, 6O 7 \ 2715
i3 Fistolariidee B
Ve, Sphyraenidse 27.45 T08.50 L] ) b <
15. Scostridse 27.15 sl 3 271,15
§E, Trichiuridse re -
17, Carmengidee 380,09 1.5 5430 135.75 54 - B1.45 108.60) E08.60 | 162,90
18, Kezidse ‘ i
19, Leiogmeshides ETE.TY 21,15 217,99 TR ER)  t0E, " A5 35T 27.1% 247059 TI5.03
20, Apopeniise Z7.15 2705 5430
1. Epioeghelides A7,
2. Friscenthidese A5
23, Letjsasdee
24, Therapozidse 27.15%
#5. Feafpterides a00e | 175|279 aTas ? 208,648 2ed. BL.E5f  S4.30 | 162090
26, Eallidae IT.E5
27. Sciaenidee ST x 105 - e, 249 | vm.TS
@8, Sillecinfiéee ) 27,15 > 535,79 52, 04
29, Sipenides _
3, Scorpasnidae BY.85 54, b 4. . 135,79 108, 60| 108, &0 54,50
3. Fletyeeptalidse 135, T3 7715 27.15
32, Labridae BE1.&5 '
3. Gobdides 4305,19 21'1'.!“ 542,99 Sd42.990 WM - i I ‘ ) 14027 [ ETIOLAT ] VTITLS6 oL
M. Calliccysidee 135,75 . w ; .45 108, S15, B 651,58
35. Chappsndontidas 5
3. Bleaniidae 77,15 81,65
37. Mecacanthidee Bi.85 “ 2745
38, Tetrecdoztiden
39. Urdmenm 7% B1.4% 162, e ﬁs a . 15 ¥ S| 1%TS

Total 50227 | ad.43| 263man | e, isﬂr- 3| d ; 261.59] 607,33 | 42p.30| 4res.

et



- Table 12 Abundance of fish larvae around the Chapghls

3.
38
.

Goblidee
Celliesrnidae
Chespodantidee
Elemniideus
Mezacamthides
Telrasdostides
Unlmosm

162,90
FM0LT3

1068597
2i7.19

108, B0
BEN3. 4%
162,90
2,45
244,

238, &4
L6154

2105

715

2579.409
1.5

T.55

L]
4.7

8145

108, 60

2715
27.15

.50
2T 1%

200%.05

580.109

_aL" "5,

Tetal

16099, 56

665,66

M7

VEEL O |0 3000, 45

1987, (no/1000 m°)

12

13

L]

16 ¥

Total

B1.45
135.7%

2¥79)
27.15

108,60

7.85
B4.45

A5
B85
175.7%
105

.30
108, 60

.45

1T¥1.56
130,05

2715
.05

10860
o1.45

.15

A58

5

2715

108, 5
A%

L
1.5

138, B2
2T 1%

Bl EY
FO5. 60

108,60

2226
220,

e,

e,
1575 TH
54,30

Fe L

23T, 65 | TI93.6T

859,73

BEDE,

4154

IO T

&

no sampling because of the monscon

]



Table 13 Abundance of fish larvae around the Chang Islapd& S8

Elezniidse
Fozacanikidee
Tetreodontides
Dnimena:

1031 &7

13575
15005

162, 50

Z7.085
54,350
T 05
.0

Blas, B0
352,94

162,90

1T, LE

LB ]
207,89

175.73

el Nra ]
2145

1,45

A5

.45

Total

10842, 5

5

4TI 64

S

*

q

no sampling because of the monscon

&

AT

A

BE.A45

AR

ANl

y 1987. (no/1000 53}

12 i3 1 5 16 Tokal
; ar.45 2145 162,
299 2M.49 950.2% L
2T 05 TasLET
162,90 STt
21,15 5 30
4.3
.30 54, 30
- LS 12,90 B2,
TORLBO| 135.TS 1 05E, & 4588,
TS| 48154 54.30 2.
LA 5430
51,45
N0, 05 162,90
162,90
108, 62 2715
13575 2745
TET.33 | 461.54 THR 1B
135.75 5430
108, 60
I3 TS

9rT



Table 14

LF 13

L

16

Cellicoymidae
Checyrodcatides
Flezziidym
Monscezikldas
Tetrecdontides
DUelczores:

21.65
54.30

106, 60
T E5

106,60

al.45

5T

0
248,34

27.15

515.64

2T.0%

Tatlel

N

27,1 A0
354,620 ML

1;—; 15

ETa1%
f145 54,30

162,90

M. 5.0

27.15
?]I.Sﬂ 173 .66
-Ei.".!‘.'lll 2715

.y
8 |

B1.45

-

Ha.eg

50, 05

4.30
TO5.88

.0
B1.45

B14. 48
24719

54.30

298,
BESE,

TG
2115

B .45

32579
5.1
488, 5

27,15

T2 I.?fml 1493, 21

0091

9ne9. 33

*

no sampling because of the monsoon

ERT



P

}*

1%

Scizecidee
S1llecinices
Sipantidse
Seorparcices
Flstycephalidae
Labrifase
Gobiidae
Callissyeides
Chezpesdontidan
Blecnifidns
Foracsnthidee
Tetracdontides
Trimovs

.30

380,09

2115

2715

CLPLEY I Ca N

1.5
B85
TIN5

R

B IH 2TNELGT
20719

NE2.460

'ﬂ.‘lif B.a%

Total

SN

2715

115

-l]d-.}’| 6000, 00

*

no sampling because of the monsoon

8FT



ﬁiﬁ“ 1 2 3 12 13 el 15 16 [ Totsl
1. Clupeidne 16290 325,79 135.75 7.5 108, 5O By, L8
«» Ezgraulidee 230484 a5 062, 90 162.90) 108,60 | 248,74 204,34 | gTe.Be
T, Bel Lepiccephalus 2715
4, Synedoaiidae 15 1.5
« Beloaidse 2105
E. Exocoetides .5
T Bregmacerciidas 27.1% 2715 BY 45 7065 296,54
B, Fothidee 7.5 2145 27.15 21719
9. Soleidee -
0. Cryoorlessddes
11, Sregzathidee
12, Fegasidae b
b3, Fistsleriidae
14, Sphyreenidas
15. Scoechridae
16. Trickissidee
17. Carazngidan 27,05 B ar.15 54,30 13575
18, Fegides
18, leicgraibidse 27.15 .15 54. 50 35294
20, fpogonidse 3 ¥ ¥az.
21, Tpize;helidas
2. Frimcanthidae
2. luotjeridse
28, Therspomidae 2705 22,15
5. Fezipteridae 1%.75| 08,60 BY 45 54, 27,45 L0 5. 0e
6. Fallides
£7. Scipexides 135.75 13575 12519
28, Sillscizides 325.79 54.30 BT .54
29, Sigeeidee
3. Scorpseaides 54,30 799 27.1% 225,79
3, Flaftyeepkslides -
32, lebridse
33, Gobiidse FI.E9 | 1438098 | BL.4S TR 18| LES. 434,30 | 226,25 | 2009.05 | 1OQD5.
M. Callicoymidae 54,30 30 27.15 21.15| 108,60 o8.50| 488,
35. Chespsodontiides
1E, Elecsmiidae 7.1
3. MozacantShidee .
36, Tetriedeatides
38, Unimewe 162.90 a5 135,75 n By,45 .30 597,
Tozel 0.8 | 370,08 43430 Qﬁﬁi*mzz 05.88| 3067.87 | 040,73 19950,
* 9

no sampling because of the monsoon

-6FT



Stalticn
Fanily 1 2 3 + i3 g 15 156 Total
1. Clepeidse 2145 ) l .15 2raS| ATg
2. Snpreslises 54,30 16250 | toeEg| 21719 moes) 16250 [ 120,92 54,301 409955
3. Erl laptocepialums
€. Syzodontides
5. Belonddse
7 h@nﬂh.lda 5430 .0 08, 60
7. ret . .
B. Bothidse - 2785 7.5 B1.45
9. Ssleidise 715 27.1%
10, Croeglessidae ;
. Syncmethides
12, Fepasidee 2745 7. 0%
13, Fistula-iidese
14, Szhrreenides
5. Seoskridse 27,05 5430 2715 FLo N
16, Trickiuridae
1T, Cerancidms 27.15 15
18, Meniise
V2. lefograthides 2715 .65 2715 8 1 275 2T
20, kpegeailer BLA45] 155,75 | 8L T 54299
e, Epfmeshelidas
22, Friscanthidpe T NS
3. fotiexidas
8. Therspecidee
25 Bemipterides 54.30 AT § 5430 05 A9
25, Fulliden
7. Sclapeoides 715 A5
8. Sillecizices
23, Shgesidse
. Scorpeeaides 27,15 ZT.A5
3. Fletyessralicse
32, Labridae
53, Gebliidae TOELE0| 244, | 1357.47] 4H.W HTAS] 122,72 10055, 55 F52.94] 181 52,51
M. Cellieorzidae 08,60 | 5% . 295,64
3. Chespsodeatidee
6, Blezniides 27.15 715
37. Moescanthides V.55 2715
JE. Tekreodeatidess
32, DUrnizevs 27,15 27.15 2745 o450 ‘gl S.30 | 108,60 10860 54299
Tolal 20474 | AELLSe | 1956075 SeR.08 w14 m.mrnsz.ta ms.qzsmi.ﬂ
=

no sampling because of the monsoon

0sT



Stalticn

Fazily LB ] 12 15 16 Tetal

27,145 458,69

= 54 05
1. Clupeifse 200,60 | 5630 | 380U09 | 108,60 91TE.EE

2. Ezgraclidee b
3. Dol Legiwocepbalua
4. Syoedealidee

. Belealifas

b, Erocoetidae L
7. Bregmacerctides 150,05
B, Betkidae 5430
o, Sxlsidas |
1. Crymeglossides
11. Syeesathidas
12, Fepesides

13, Fistoleriidas
4. Spyreenifse
15, Seectridse 244
EE, Trickisridse
17, Carangidee 20.15
bB. Feoifse
19, leiocmathides EE2.90 F: 1] 15.T%
20, kpepraidee 2745 27.15
¢t Epipegtelidss
¥, Friscanthidee
2%, lutSesidue 27.%
2L, Therapozidas
5. Fezipteridas MA5 | BLAS
25, Pullifse

V. Selsexides

2B, Silleginiéas
23, Sipenidse -
0. Secrpeenddee
. Fletweephalilae
32, latrides

). Gotiidae V4B.BT | 40T.24 | 280,54
3, Callieayzidse 5400
35. Champsodeaiidae
6. Blemniidee .15 2915
37. Fezacamikides
g, Teirzadoniides
5. Gankmoem (L IT.05 S

By

2
om.ee | 70588

54.30) 233484
705 | 5430 .S B35.95

IT.A5
.30

13T TS
215

2115
MT.99 nOS.s0) 2719

L

244741 43433 135.75 190, 05{ tOMN 18
108, 50 AT 6B

e300 108, 60

| 75] 543 BAE BT

Total BESE, N1 | NNET.42 | F5EG.T

= E-TU.'H1 T 55 | 100E.5F] 103, 6T 656,12

&

15t

no sampling because of the monsoon
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Table 19 Abundance of fish larvae around the Chang n December 1987. (no/1000 m™)

i *

?Eh“' % 2 sE ] 5 " 12 3 e 15 6 | Totaz
1. Clopedidas 2000, 50 * A5 PG
2. Eagraclides 54.30 | TG L T B
3. Exl Lepiocesbalus
4, Symodeniidse
5. Belonidee
&, Exocretidee
7. Brepmaceroiidae Z7.0% AL 4. 590,05 ITI.A9 | TE2B QL
B. Bothidue 108, 60 B 215 162.90| SA.30 | ENe0, 2T
9. Selsfides 590,05 244,14
10, Craogleseidas 54,30 81,45
11, Sysgzetkidae I 27,15 L300
12, Fegesidae- 2715 V. HG
13, Fistmleritdas
14, Sphyreszidze 3450 ]
15. Scectridas 1,15
16, Trickicridse
17. Carengides 27145 185 2715 108, &0
1B, Fecidae
19, Leicgnathides 54,30 12T 0@ 1248,8T| SL.30 | PEBILTE
20, Apopesiize B 45] 175.75 | w719
& Epiregtelides
2. Friecenthidee L 30|
&3 Ewtlenides
2L Therapozides
25. Fecizteridse .45 10, S BTE. TS
6. Mellidee e N R
27. Scipenides o8, 50 249 380, 0%
26. SEllagiaides
29, Sige=ides
3. Scorpaezides 21719 27,19
3, Fletyosshelidee 2145 21,45
52, Labridae
53, Gebiidze 108,50 [ =] Ed,.48 651, ke g T4E6,.06 | 906758
M. Calliccyzidse 858,78 L2 20,4 S4.30 ) 168126
35. Checpsedoatides
. Flezniidae ﬂ
37, Meracestaides | ‘ 108500 135. 75
36, Tetraedontidee =
3%. Unimeen 190,05 108. 60 q 570,14 745 .30 ToS.BE) 29,05
Tosal 0719 | 352,04 p q ﬁ ‘&2 547,50 561991 27uz.08 | 25058, 84
1
*

no sampling because c:f"_l}emmon

Z5T
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the NE-monsoon but no significance among the months.
Whereas the stations 6, 13 and 16 of the inner and 10 of
the outer zones contained distinectively more abundant

(Figures 47 and 48),

3.8 Other Families

Occurrence fish larvae of +the each

other Families were laBs tHid A4 % of the total larval
fishes. Their ab #iown in the tables 7-

19.

Distribution

widely distributed
in both inner Miroughout the vear,
except the less did r-afif .¥ he" inner zone in August
{Figure 49).

2. Finfd

The™f ish eggs were h1gh1y *:strlbuted during

the NE- munﬂﬂﬂqﬂ Hﬂwﬂqnﬁnes However,

the less digftribution W&s found in the inner zone during

IR T NN Sy

3. Larval Fishes
The larvae of all Families were widely
distributed in both inner and ocuter zones throughout the
year, but the less distribution in the inner =zone in

August was remarkable (Figure 513).
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Figure 49 Distribution of the total larval fishes around the Chang

Islands in 1987
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Figure 50 Distribution of fish eggs around the Cﬁéng Island in

1587.
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Figure 51 Distribution of fish larvae around the Chang Islands in 1987.
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3.1 Family Gobiidae
The gobiid larvae were widely distributed
almest all year round the inner and outer regions except

in the inner zone in August (Figure 52).

larvae were widely

distributed during™eehe NgrmogsOlleperiod. The  less
: -."n.VHL_

distribution oece na d outer stations in

August (Figure 5%). \C:?“MH
. | s \Q;\\M
'\
\

of the outer and
inner zones were di stributed in the NE-
monsoon period and luring the SW-monsoaon

to the second intermonsiom A Figure 54).

3. i /FaniTy Teiognathiaas |

. - g lad¥ae were widely
distributed in tHesNE-monsoofio ﬁ% inner =zone
rather than ﬂuﬂg mnimbr n was present

Y /
BV AR

3.5 Family Nemipteridae

Larvae of the Nemipteridae werse also

widely distributed in both regions all the vear, but less

distribution was found in the inner zone during November

to December (Figure 56).
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Figure 52 Distribution of the Gobiidae around the Chang Tslands

in 1987.
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Figure 53 Distributien of the Engraulidae arcund the Chang Islands

in 1587.
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Figure 54 Distribution of the Bregmacerotidae around the Chang

Islands in 1987.
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Figure 55 Distribution of the Leiognathidae around the Chang Islands
in 1987.
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Figure 57 Distribution of the Clupeidae around the Chang Islands

in 1987.
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Figure 58 Distribution of the Callionymidae around the Chang Islands

in 1987.
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3.6 Family Clupeidae
The clupeid larvae were highly distributed
in the outer zone than the inner. The distribution was
higher in both areas in February and April than other

months (Figure 57).

ae were more widely
distributed in the Thne: , ;*Tﬂﬁh;ut the year, but the

less distribution 1st (Figure 58).

Environmental F

Temperature
The surf: fﬂ; ,;' I'C fanged from 28.5-32.3°C,

with the total me increased in April

(31.33 =C), May (30. 12=; 2TYg tember (31.64° C.), but

o
SJyere 30.11 °c. and

vely (Table EG Figures 59 and 60).

ﬂummmwmn‘a‘
.y ST

HErmansuun period unto July (30.72-32.28 ppt) , but

temperature nf"

30.19°C. respec

decreased during August - October (28.59-29.01 PRt) . The
means surface salinity of inner and outer zones were 30,79

and 30.98 ppt, respectively (Table 21, Figures 59 and 60).
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Figure 59 Fluctuation

PN

oxygen in eac u\* Ghang Islands in 1987.
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Figure 60 Fluctuation of the mean temperature, salinity and dissolved

oxygen in each month asround the Chang Islands in 1987.



Table 20 Recordof the temperature (°C) from

Tkl 1 2 3 . 5 6

Faats
Jascary 0.8 | .0 2.3 | ».2 2.0 | 287
Febuary 2.2 | 0. 305 | 29.¢ .5 | 300
Rarch 3.6 | 1.0 0.8 | o ze | 0.2 o
april st | 3s 30.5 “* 1 s | na .
Ray 3| IS s | »na % w8
July . w3 - 22,1 29.2 % | aep =
dngust 29.5 - ) S
Septeaber na | 32.0 - 2.3 | 3 —a
October s | n2 2.0 | o0 o8 | »n
Sorester | =7 | =a 2.5 | 2.9 3.0 | 2.8 28.8
Deseber 90 | 2.5 - *f 202 -k

]
Z
o —

1 LF] 13 1% 15 111 B

-
: 5 | oaus 0.0 | 29.1 me | 2.0 235,09
'r_i' 2.2 %0 | 30.0 2.3 | 2.6 2964
] 3 S| o0 0.5 | 3o 0.2 | o | o
2 . 2o | s | 33 | me | mo| -* | sy
- T 3 | me 0.8 ~F L oms =% | wm
* - ®) mea 22 | ma 2.8 29,5 29,0
) =7 2.7 | .0 1.0 | 0.0 2.9
.S .5 | s M | ns .6
0.3 30.7 | 0.0 .2 | 305 30,96
o 4 9.6 ;|7 | ;6 2.5 | 200 | 2015
* " -*| 20 | 227 =% ¢z | mr | s

*

no sampling because of the wxsoonFJl

=9
DR

ikt

RIAATUAMINYAE

=
[
-~
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Table 21 Record of the salinity (ppt.) from
FhrEUn ' 2 3 ‘. 5
Momth 4
Jemeary Bo | B2 320 | 324 3.0
Februsry o | 322 330 | 325 0
Hasch 3.5 | 3.8 .o | e 30,5
dpril ns | e .5 -% 1 0.9
May w3 | 2 s | s -
July .9 - M3 | IS -
dagest 2.7 - - % % -
Septemhter M5 | =53 30.0 -% | e
Ccteber ms | ;.2 5.0 | 207 30,49
Fowester 3.7 | 300 .5 | oz 3.0
Deesgter 1.8 2.2 - % 308 3.7

’ IJ
no sampling because of the

N E
qmmﬂmumfmmaa

L
"z 1% "W 5 16 an
R.2 %0 [ 30 A | xR0 | 2
n.a »n.2 B 320 .0 J2.t2
3.0 e | 300 Mo | Wz | we
.5 3.5 | 2o s =% .48
1.y .2 - .2 - *| 31.50
n.a 5| WS s | Me | 3.6
2.2 2z | A ®=3 | o | B
2.0 30.0 | 0.0 23 | 289 | 2859
2.7 ;5 | 2| ;e | 285 | z8.98
30.8 .0 | Mo 05 | 37 | w7
3.0 312.0 ~¥] a2 | ne [ 3w

BOT



Table 22 Record of the dissolved oxygen (mg/1.).§

no sampling because of the monsoon

qmmnmummmaﬂ

Fiation ' 2 ;] & 5 &

Fezta
Jummary 1.6 7.4 7| T 7.5 1.5
Februsry T4 1.2 7.5 | 7.4 7.5 T.4
Kareh 7.0 1.3 T4 | T 7.4 7.3
Rpril 7.2 1.2 7.3 - * 7.3 1.2
L 1.3 1.2 .2 | 1. -F | 13
July 7.3 - 7.2 | T4 - %1 52
hegust T.2 = = ~ & - 1.2
Septemter T.4 7.2 1.3 -k 7.5 s
Dctober 7.2 7.2 .5 | 1.3 7.5 1.7
Famester . T2 T2 | T.2 (] 7.7
Decesber .3 | 7.3 - *| 1o =%
. ﬂ\ H t J

13

14

15

AR
7.8 7.7 7.5 1.6 | 158
T5 1.3 .6 7.5 1.48
1.2 7.0 1.2 1.2 7.2
7.2 7.0 T.0 % 7.19
7.5 - 7.0 - 7.2
7.4 1.5 7.3 1.3 .30
T.3 7.2 7.3 1 T.25
T.2 1.5 1.3 T.3 1.3
.5 T.5 .2 1.7 T.42
7.2 T.T T.2 7.5 T. 40
7.3 - 7.5 7.7 T.45

69T
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Dissnlved Oxygen
The surface dissolved oxygen ranged from 7.0-7.9
mg/1 with the +total mean of 7.36 mg/l. 1t inecreased

during the NE-monsoon peri from October +to February

(7.40-7.59 mg/l1) and_& creased during March to

September (7.19-7.36mmgl]) hemeans dissolved oxygen of
inner and outer . : A7 mEMequally (Table 22,

Figures §9,60).

Correlation of th vironment

The tes “level of the linear

A\

correlation coeff 3 A frd gtedi that the salinity was

Lt i)
the main factor aff Gfﬁ&:ﬁﬂﬁi dance of fish larvae in

%A S
the inner zone of Chang /s the total larvae

i¥'), the larvae of

% -Slﬂﬁ

(r=0.385), Leiognadhidae (r=0.276), Nemipteridae (r=0.326)

na - cansfublib AT NEAN G e raminy

Bregmacerotidae "of the finner zome also expressed the
I'Elﬂtiﬂqéwﬂ aqrﬂ imrumf](gmﬂn aﬂ dissolved

oxXygen (r=0.255). ©On the other hand, the fish larvae of

(r=0.328), 5_ .,

the Family Eigrau Bregmacerotidae

the outer zone as well as the fish eggs, gobiid larvae and
clupeid larvae of the inner zone showed no significant
relationship to the temperature, salinity and dissolved

oxygen {(Appendix II1).
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