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Table 1. Comparison of morphometric measurements and meristic counts with the present study and published

previous studies.

Parameter Present study, n=3 Hanif et al. (2021), n=3
. 1st 2nd 3rd 1st 2nd 3rd Han et al.
Morphometric characters . . . . . . (2014), n=1
specimen specimen specimen specimen specimen specimen
Total length (TL) 28.6 22.5 23.1 13.7 14.2 14.1 -
Standard length (SL) 23.1 18.2 18.7 11.5 11.7 11.7 37.1
Body depth (BD) 8.9 6.2 6.4 5.1 52 5.0 35.1
Body width (BW) 4.1 3.1 33 1.9 2 2.1 18.7
Head length (HL) 11.3 8.4 8.6 4.3 4.4 4.4 40.7
Inter-orbital length (IOL) 1.6 1.1 1.2 0.9 0.9 0.9 7.9
Eye diameter (ED) 2.1 1.8 1.9 0.7 0.8 0.8 -
Snout length (SL) 53 4.9 5.1 1.0 1.1 1.1 10.7
Pre-dorsal length 9.6 7.2 8.5 4.1 4.3 4.2 33.1
Pre-pectoral length 10.2 8.2 8.6 4.4 4.5 4.5 38.7
Pre-anal length 18.2 14.1 143 7.6 7.8 7.9 71.7
Upper jaw length 4.8 3.8 3.9 1.7 1.8 1.8 19.0
Caudal peduncle depth
(CPD) 2.7 2.0 2.1 1.0 1.1 1.0 -
Meristic counts
Dorsal fin spines 11 11 11 11 11 11 11
Dorsal fin soft rays 14 14 14 14 14 14 14
Pectoral fin soft rays 16 16 16 16 17 17 17
Pelvic fin spine 1 1 1 1 1 1 -
Pelvic fin soft rays 5 5 5 5 5 5 -
Anal fin spines 3 3 3 3 3 3 3
Anal fin soft rays 8 8 8 8 8 8 -

Table 2. Morphometric measurements and Otolith morphometrics for Epinephelus radiatus.

Parameters Max Min Mean+s.d
TL (mm) 230.44 202.09 219.35+0.01
SL (mm) 187.30 175.24 181.60+0.04

Wt (gr) 185.76 165.59 174.43£0.02
OL (mm) 6.76 6.58 6.66+0.01
OH (mm) 3.78 3.08 3.39+0.01

Note: Total length (TL), Standard length (SL), Total weight (Wt); Otolith length (OL), Otolith height (OH), Weight of the otolith

(OWY).
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Table 3. Genetic distance between the several genera of grouper species based on the COI gene.

vny.iow snjaydourdsg
smpousida snjaydourdsy
smpipp.a snjoydourdyg
smp1ospfip] snjaydourdy
snorwgvpu snjaydaurdsg
snypupovip snjoydourdyg
sap10100 snjoydourdy
smppoundoa(n.i20o snjaydouids
112y22]q snjaydourdy
smppnovu snjaydaurdsg
sudsi3uoy snjaydourdsy
vl snjoydourdy
smip.1o..41 snjaydourdsy
1puvymoy snjaydourdy
smipuo3vxay snjaydourds
snan.iano0av)f snjaydourdsy
smp1osof snjoydourdy
snanayidio snjoydourdy
snpodoundd snjaydauidsy
p]021]1.102 snjaydaurdsy
vapomn snjaydaurdsg
puid1so.01y> snjoydourdyg
snpjoan snjaydourdsg
sidajdjod snjoydourdy
1noj vjormy
pIDUIBADUIGID D]OLID
snpapdoa) snuodo.jda)q
DAGNL D2.42d0L2104N]
100U0q D2.42d0.1212AN
sajqoydiu snpoyr.iodAry
smpquirjoavyf snpoyriodAxy
SnLIDINISPB.42 SNPOYIL0dAE]
snundsty sn.3oa]doron)
stuLiouy sidajorpuiiaq
vppnovuwixas sijoydopyda)
vpo1sod1jo sijoydoppyda)
sopyystuay sijoydopyda)
vajnf sijoydoppyda)
yvua0q sijoydojpyda))
sn3.av s1joydojpyda))
smpyn3duynut sa1saydjy
smpnovuiu sa3saydjy

42fv sa1s0ydy

Alphestes

afer
Alphestes

immacul

atus
Alphestes

multigutt

atus

Cephalop

holis

argus

holis

Cephalop
boenak

Cephalop
holis

Sfulva

Cephalop

holis
hemistikt

os
Cephalop

1

holis
oligostict

a
Cephalop

1

holis
sexmacul

ata

Dermatol

epis
inermis

Goniople

ctrus
hispanus

1

Hyportho

ergastula

rius
Hyportho

1

flavolimb

atus

a

Hyportho
dus
niphobles
Mycterop

ere
bonaci

—a
% o ——
w o =
—o o~
< =
—o it =
—© o~
[
—wn  —©
—o e —o
—o it



HASTI
Typewriter
Appendix Page 2


Appendix Page 3

Mycterop 756 7 8§ 6 6 5 6 4 8 2 o 1
erca

Pt . . . . . . . . . . . . . 3
5 6 9 4 4 9 2 6 5 8 9 5 7
Plectrop 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2
omus 2 1 3 1 0 9 1 4 3 2 0 1 0 2 1 2
leopardu . . . . . . . . . 3 .
s 4 9 2 5 6 6 1 3 6 7 7 5 9 1 5
Variola 21 1 1 1 2 1 2 1 2 1 T2 12
’ 0 8 9 9 9 2 1 9 0o 8§ 1 9 9 0 9 9 1
albimarg 5
inata 7 5 6 8 7 8 8 2 8 4 5 4 5 3 4 7
21 2 2 2 2 2 2 2 2 2 2 2 2
Variola 2 9 2 1 0o 1 4 1 2 1 3 o0 1 2 0 0 3
louti . .0 . . . . 1 . . . . 3 5
19 8 7 9 4 1 4 1 5 s 8 5 6
Epinephe | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12
e 8 7 6 6 9 6 6 8 8 9 9 5 ; 4 3 3 8 8 2
pollepis g g 7§ 2 4 9 9 3 2 5 3 8 4 2 7 8 4
Epinephe | 1 1 1 1 1 1 1 12 1 1 1 1 1 12 2 g
i 9 9 7 8 g 6 8 9 & 9 0o 5 3 6 5 6 9 0 4 °
arcolatus 553 5 6 8 5 5 2 6 5 6 2 1 9 g8 1 !
Epinephe 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 3
lus 9 1 6 6 9 6 7 9 8 9 9 5 3 1 3 3 8 1 2
chlorosti . 8 . . . . . . . . . . . 5 . . . 9 3
gma 1 7 8 2 6 1 15 4 7 3 2 6 4

ono

Epinephe g
lus

awoard 9 4 4 6 9 5 9 2 9 9 6 1 1 7 5 8 3 1 5 3 3 s
E”’Z{‘i"h‘? 1 1 1 1 1 2 1 1 1 1 1 1 1 2 1 1 1 1
corallico 87T 17T 8 1 1 1 1 6 0 4 3 4 5 4 8 9 1 3 5 3 3

6 8 8 8 8 .
¢ 6 2 6 9 8 4 2 1 7 4 7 9 5 6 71 71 9 8
Epinephe 1 2 1 1 1 1 o2 1 1 1 1 1 2,
lus 8 o 1 8 8§ 1 9 2 8§ 9 o 5 4 7 7 17 9 2 3 ;1
cyanopod . ST . 8 . 0o . . . . . . . . 2. 4
us 6 5 9 7 4 7 8 8 7 8 4 6 3 6 9
Epinephe 1 1 1 1 1 1 1 1 1 T2 1 1 1 1 12 1 1
lus 7 s s 7 7 7 1 6 6 6 0 3 2 3 3 1 9 8 2 1 4 4 1
erythruru . . . . . . . . . . . . . . . 4 . . . 4 . . 3
s 7 6 9 3 6 9 7 7 1 71 2 3 71 8 3 191 302
Bpinephe L 2 o2 1 1 1 1 1 1 1 12 2 2 1 1 1
9 0o & 7 0 8 9 9 8 8 9 1 16 1 5 0 1 4 4 5 13
lus
fasciatus . 7 s o 6 o s
5 5 7 5 5 6 2 5 6 4 4 9 3 4 9 3 8§ 3 4
Epinephe 1 21 1 1 1 1 1 1 o2 1 1 1 1 1 12 2 . e !
lus 8 0 6 8 8 7 9 9 8 9 0 5 4 7 T 7 9 1 4 3
flavocaer . . . . . . . . . . . . . . . . . . 5 8 .
uleus 4 3 8 7 7 8 2 8 5 5 6 5 6 2 4 1 4 8 1 8
Epinephe 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 12 1 1 1
lus 9 7 6 8 7 6 8 6 8 5 7 5 3 5 4 1 T8 14 4 3
hexagona . . . . . . . . . . . . . . . 3 9 . . 4 . . .
tus 1 2 2 4 6 9 5 9 1 3 5 3 9 4 ¢ 9 7 5 2 9
Fpinephe | 1 1 1 1 1 1 T2 1 1 1 1 1 21 1 1
8 1 7 9 8 1 8 8 6 9 0 7 6 6 5 6 9 2 2 6 6 6 1
lus
) 8 8 . 2 2
howlandi o [ $ 4 9 7 3 7 4 9 6 5 4 9 3 4 5
pinephe | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 1 1 1
9 9 8§ 8 8 7 8 9 7 7 1 5 1 5 5 3 9 2 2 1 3 3 2
lus

) . 9 4 0 3
frroratus 7 7 2 6 9 2 7 9 7 8 2 4 2 3 1 9 1 25
Epinephe | 1 1 1 T2 1 1 1 1 1 1 1 1 1 T2 1 2 1 1 1

e 8 6 5 8 8 0 9 7 9 8 9 5 4 5 4 4 0 8§ 3 i 7 4 3
itajara 1 4 4 4 3 8 3 8§ 5 1 2 6 2 4 1 302 1 2 2 2 8
Epinephe 1 1 1 1 1 1 1 1 1 1 1 1 T2 2 2 1 1 1 1
lus 1 8 7 7 2 8 4 1 7 & 9 5 4 5 5 5 2 1 3 2 5 2 4
longispin 8 . . . 1 . . 8 .
is 37 5 6 4 9 3 2 4 7 5 9 8 6 2 3 6 1 8 6
Epinephe 1 1 1 T2 1 1 1 1 1 1 1 1 1 2 2 1 1 1 1
lus 8 7 7 8 1 7 6 1 6 71 8 4 4 1 6 6 2 2 4 2 4 3 4
maculatu . . . . . . . 8 . . . . . 5 . . 1 . . .
s 37 9 7 5 8 4 77 9 6 6 8 8 17 9 6 1 3
Epinephe | 1 1 1 1 1 1 1 1 1 1 1 1 12 201 1 1 1
8 8 5 7 8 1 7 7 6 5 9 4 3 1 4 4 0 2 3 1 10 2
lus
) 7 5 1
bleckeri



HASTI
Typewriter
Appendix Page 3


Appendix Page 4

Epinephe 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 2 2 2 1 1 1 1
lus 8 6 6 7 8 8 6 6 7 5 8 5 3 5 6 5 0 0 3 5 7 5 4
coeruleo

puncaws 6 9 7 1 6 2 9 6 7 5 3 5 3 5 1 5 5 1

7
Dinephe ) [ B 1o 12 11 1111 2 1 111
7 5 4 9 1 7 9 1 8 5 0 1 1 3 3 4 9 1 2 5 6 5 3
lus
coioides 8 p 8 " p . 9 -
705 5 2 6 1 8 7 4 9 5 6 5 8 7 8 1 5 3 3
pinephe | 1 1 1 1 1 1 1 121 1 1 1 T2 2 2 1 1 [
; 1 5 8 8 4 5 6 5 7 0 4 1 4 3 3 0 0 3 3 3 3
lus_diaca 7 .
nthus 6 8 2 3 7 8§ 5 6 4 6 3 2 2 8 3 8 1 26 1 g 8
Epinephe 1 1 1 1 1 1 1 T2 1 1 T2 1 21 1 1
lus 6 s 1 2 9 9 8 7 8 5 1 2 2 1 1 4 1 9 3 5 7 5 1
malabari . .5 0 . . . . . . . . .44 . . . . . R
cus 4 8 5 3 9 6 5 2 4 6 2 8 2 7 3 7 71 9
pinephe | 1 1 1 1 121 T2 1 1 1 1 2 2 21 1 1 1
e 8 6 1 7 9 9 9 0 9 4 0 3 3 4 4 1 1 0 3 5 71 5 6
lus_latifa H 3
sciatus 6 9 52 4 8 1 9 7 4 9 4 8 9 33 6 4 5 6 6
Einephe ) 1 R T T T S B S 21 [
o 7 5 1 1 8 7 6 5 7 4 8 1 0 1 i 0 2 2 41 4 4
radions . .6 T . . . . . . 1 . . - 0 4
4 03 9 3 9 9 5 4 4 5008 1 50 4 6 2
Einephe ) [ ERS TS TS U SRS SRS S S S S R S S T - S S A R S S
o 7 5 6 7 9 7 8 6 8 5 8 1 0 3 0 0 0 9 2 5 5 5 5
eptiets 53 2 1 9 4 2 7 5 6 1 6 8§ 1 3 4 1 8 4 6 2 8 5
Einephe ) [ T T TS D S B 21 o 112 2 1 11
o 704 6 6 9 6 7 6 7 1 0 0 1 S0 9 0 2 3 4 3 4
. . . . . . . . .5 . 1
morrhua 6 3



HASTI
Typewriter
Appendix Page 4


