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A representative species of the selected 16
carangid genera in the Southeast Asian region

1: Alectis ciliaris; 2: Atropus atropos; 3: Parastromateus niger; 4: Ulua mentalis; 5: Carangoides malabaricus;
6: Caranx sexfasciatus; 7: Gnathanodon speciosus; 8: Alepes melanoptera; 9: Scomberoides commersonni-
anus; 10: Atule mate; 11: Selar crumenophthalmus; 12: Selaroides leptolepis; 13: Seriolina nigrofasciata;

14: Megalaspis cordyla; 15: Elagatis bipinnulata; 16: Decapterus macrosoma Kimura (2011)



Carangid fishes

Smith-Vaniz (1999) 2 dorsal fins
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2 detached anal-spines

Pelvic fin

® Body ranging from elongate and fusiform to deep and strongly compressed.

® Two dorsal fins (D1: 4-8 spines; D 2: 1 spine and 18-44 soft rays).

® Two detached anal-fin spines (1 spine in Elagatis and Seriolina).

® Pelvic fin with 1 spine and 5 soft rays (absent in Parastromateus).

® Caudal fin forked.

® Scutes present on straight lateral line (prominent, reduced or absent).

® Single or multiple finlets present in 2nd dorsal and anal fins (only in
Decapterus and Megalaspis).



Habitat, biology, and fisheries
Smith-Vaniz (1999)

® Mostly schooling species (but Alectis generally solitary).

® Some species have largely continental distributions and occur
primarily in brackish environments (especially young).

® Others such as Elagatis and Naucrates are pelagic, usually found
at or near the surface, mostly in oceanic waters, often far offshore.

® This is one of the most important families of commercial fishes, and
all species are used for food.

® For 1995, FAO’s Yearbook of Fishery Statistics reports a total catch of
around 959 300 t of Carangidae from the Western Central Pacific.

® Caught commercially with trawls, also with purse seines, traps,
and on line gear.

® The larger species of Trachinotus, Seriola, and Caranx are highly
regarded as sportfish.




Tribes, genera and species of the Carangidae
in the Southeast Asian region (1/2)

__No | Tribe | _Genus | Species
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Subtotal

Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini

1 tribe

Alectis
Alepes
Atropus
Atule
Carangoides
Caranx
Decapterus
Gnathanodon
Megalaspis
Parastromateus
Selar
Selaroides
Ulua

Uraspis

14 genera
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Tribes, genera and species of the Carangidae
in the Southeast Asian region (2/2)

N Tibe L Gon _ Species

Naucratini Elagatis
16 Naucratini Naucrates 1
17 Naucratini Seriola 2
18 Naucratini Seriolina 1
19 Scomberoidini  Scomberoides 4
20 Trachinotini Trachinotus 5
Subtotal 3 tribes 6 genera 14 species

Total 4 tribes 20 genera 59 species



Meristic data of the Carangidae genera
in the South- east Asian region ( 1/2)

e | Genus | species | bortfin | aratfn | scuts | vertsbroe

Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini
Carangini

Carangini

Alectis

2
Alepes 4
Atropus 1
Atule 1
Carangoides 15
Caranx

Decapterus

8
6
Gnathanodon 1
Megalaspis 1

1

Parastromateus

IV~VII-I, 18~20
VII~VIII-I, 21~27

VIll-1, 19~22
VIII-1, 22~25
VIlI-I,17~34
VIlI-1, 18~24

VIll-I,27~38+1
VII~VIII-I, 18~21

(I1)-1, 15~17
II-I, 18~23
II-I, 17~18
II-I, 18~21
II-I, 14~27
II-I, 14~20
II-I, 20~30+1
II-I, 15~17

6~30
35~69
31~37
36~52
11~45
26~42
24~40
14~26

vill-1,9~11+7~10 II-l, 8~10+6~8 51~59

(V~VI)-1, 40~45

(11)-1, 35~39

8~19

Spines in parenthesis are not visible due to burying under the body.

Numerals with “+” are number of finlet(s).

10+14
10+14
10+14
10+14
10 +14~15
10 +14~15
10+14
10+14
10+14
10+14



Meristic data of the Carangidae genera
in the South- east Asian region ( 2/2)

e | enus | species | Dors i | vt Sctes | Vertsrae

Carangini
Carangini
Carangini
Carangini
Naucratini
Naucratini
Naucratini
Naucratini
Scomberoidini

Trachinotini

Selar
Selaroides
Ulua

Uraspis
Elagatis
Naucrates
Seriola
Seriolina
Scomberoides

Trachinotus

[ T S S S — T = SO SN )

VIlI-1, 23~28
VIlI-1, 24~26
VIlI-1, 20~22

VI~VIII-I, 24~30

V~VI-l, 23~28+2 (l)-],15~20+2

IV~V-I, 25~29
VI~VII-I, 26~35
V~VIII-I, 30~37
VI~VII-I, 19~21
V~VI-l, 18~25

II-I, 19~23
II-I, 20~23
II-I, 17~18
(I1)-1, 17~22

II-I, 15~17
II-I, 18~22
(1)-1, 15~18
II-1 (1), 16~20
II-I, 16~24

29~46
20~33
26~38
24~39

10+14
10+14
10+14
10+14
10+14
10+ 15
10+14
11+13
10+ 16
10+14



Meristic data of the Carangidae species in the South-

east Asian region (1/6) [Tribe Carangini]

" spedes | Dorsalfin | Analfin | Scutes | Vertebrae

Alectis ciliaris

A. indica

Alepes djedaba

A. kleinii

A. melanoptera

A. vari

Atropus atropos
Atule mate
Carangoides armatus
C. bajad

C. coeruleopinnatus

C. chrysophrys

IV~VII-I, 18~20

V~VI-I, 18~20
VIlI-1, 23~25
VIII-I, 21~26
VIl-I, 23~26
VIlI-I, 23~27
VIlI-1, 19~22
VIlI-I, 22~25
VIlI-1, 19~22
VIlI-I, 24~26
VIlI-1, 20~23
VIll-1, 18~20

(I1)-1, 15~17
(I1)-1, 15~17
II-I, 18~21
II-I, 19~22
II-I, 18~21
II-I, 20~23
II-I, 17~18
II-I, 18~21
II-I, 16~18
II-I, 21~24
II-I, 16~20
II-I, 14~17

8~30

6~13
39~51
35~45
49~69
48~69
31~37
36~52
11~24
20~30
16~38
20~37

10+ 14
10+ 14
10+14
10+ 14
10+ 14
10+ 14
10+14
10+ 14
10+ 14
10+ 14
10+14
10+ 14




Meristic data of the Carangidae species in the South-

east Asian region (2/6) [Tribe Carangini]

" Species | Dorsalfin | Analfin | Scutes | Vertebrae

Carangoides dinema VIII-I, 177~19

C. ferdau

C. fulvoguttatus
C. gymnostethus
C. hedlandensis
C. malabaricus

C. oblongus

C. orthogrammus
C. plagiotaenia
C. praeustus

C. talamparoides

VIII-I, 26~34
VIII-1, 25~30
VIII-I, 28~33
VIII-I, 19~22
VIII-1, 20~23
VIII-1, 20~22
VIII-I, 28~33
VIII-I, 22~24
VIII-I, 21~24
VIII-I, 20~23

l-1, 15~17
-1, 21~27
l-1, 21~26
l-1, 24~27
-1, 16~18
l-1, 17~19
lI-1, 18~19
l-1, 23~27
lI-1, 18~20
lI-1, 18~20
l-1, 17~19

23-30
21~37
14~21
15~31
17~29
19~36
37~45
19~31
11~19
23~34
20~32

10+ 14
10+ 14
10+ 14

10 +14~15

10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14




Meristic data of the Carangidae species in the South-

east Asian region (3/6) [Tribe Carangini]

" Spedes | Dorsalfin | Analfin | Scutes | Vertebrae

Caranx bucculentus
C. heberi

C. ignobilis

C. lugubris

C. melampygus

C. papuensis

C. sexfasciatus

C. tille

Decapterus akaadsi
D. kurroides

D. macarellus

VIlI-I, 18~19
VIII-I, 19~21
VIII-I, 18~21
VIII-1, 20~22
VIII-I, 21~24
VIII-I, 21~23
VIII-I, 19~22
VIII-1, 20~22

VIII-I, 27~30+1
VIII-I, 28~29+1
VIII-I, 30~36+1

-1, 15~17
-1, 15~17
-1, 15~17
-1, 16~19
-1, 17~20
-1, 16~19
-1, 14~17
-1, 16~18

II-1, 20~24+1
II-1,22~25+1
111, 26~30+1

33~39
30~40
26~38
26~33
27~42
31~39
27~36
33~42
32~35
31~36
24~40

10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 15
10+ 14
10+ 14
10+ 14
10+ 14




Meristic data of the Carangidae species in the South-

east Asian region (4/6) [Tribe Carangini]

s oonain | i | s | verbre

Decapterus macrosoma
D. russelli

D. tabl

Gnathanodon speciosus
Megalaspis cordyla
Parastromateus niger
Selar boops

S. crumenophthalmus
Selaroides leptolepis
Ulua mentalis

Uraspis uraspis

VIII-I, 32~38+1
VIII-I, 27~32+1
VIII-I, 29~33+1
VII~VIII-I, 18~21
VIll-I, 9~11+7~10

(V~VI)-1, 40~45
VIII-l, 23~25
VIlI-l, 23~28
VIII-l, 24~26
VIlI-l, 20~22

VI~VIIl-I, 24~30

II-I, 26~30+1
II-I, 24~28 +1
II-I, 23~26+1
II-I, 15~17
II-I, 8~10+6~8
(I1)-1, 35~39
II-I, 19~21
II-I, 21~23
II-I, 20~23
II-I, 17~18
(1)1, 17~22

24~40
30~40
30~40
14~26
51~59
8~19
37~46
29~42
20~33
26~38
24~39

10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14



Meristic data of the Carangidae species in the South-

east Asian region (5/6 ) [Tribe Naucratini]

____ Species | Dorsalfin | Analfin | Scutes | Vertebrae_

Elagatis bipinnulata
Naucrates ductor
Seriola dumerili

S. rivoliana

Seriolina nigrofasciata

V~V-|, 23~28+2
IV~V-I, 25~29
VI~VII-I, 29~35
VIl-1, 26~33
V~VIII-I, 30~37

(1)-1, 15~20+2
II-I, 15~17
II-I, 18~22
II-I, 18~22
(1)-1, 15~18

0
0
0
0
0

10+ 14
10+ 15
10+ 14
10+ 14
11+13



Meristic data of the Carangidae species in the Southeast
Asian region (6/6) [Tribe Scomberoidini & Trachinotini]

" pecies | ommalin | Al in | saues | verore

Scomberoides lysan
S. commersonnianus
S. tala

S. tol

Trachinotus africanus
T. baillonii

T. blochii

T. botla

T. mookalee

VI~VII-l, 19~21
VI~VII-l, 19~21
VI~VII-l, 19~21
VI~VII-l, 19~21

VI-I,21~23
V~VI-l, 21~25
VI-1, 18~20
VI-I, 22~24
VI-1, 18~20

l-1, 17~19
l-1, 16~19
Il, 16~19

l-1, 17~20
lI-1, 19~21
lI-1, 20~24
l-, 16~18
lI-1, 19~21
l-, 16~18

O O O O O O o o o

10+ 16
10+ 16
10+ 16
10+ 16
10+ 14
10+ 14
10+ 14
10+ 14
10+ 14




Key to the genera and subgenera of Carangidae occurring in the area
Smith-Vaniz (1999)

la. Posterior straight part of lateral
line with hardened scutes; in o 3
adults, pectoral fins long and fal- 2 seutes
cate, in most genera longer than :
head (Fig. 1) (about equal to head
length in Selar and Trachurus,
and shorter than head length in
some Decapterus Spp.). . . . « « « . . .. — 2

Ib. No scutes in lateral line (only
pored scales, not enlarged); pec-
toral fins relatively short, shorter
than head (about 50 to 90% of )
headlength) . . .. ............ — 19 Fig. 1 Caranx

2a. Pored scales in curved lateral line scute-like, expanded dorsoventrally (Fig. 2) (caution:
in large fish may be obscured by overgrowth of smaller scales); dorsal accessory lateral
line nomally extends posteriory at least to below ongin of second dorsal fin, usually

farther postenorly (Figs 2and 3) . . . . . . . . o i i i it e e e e e e e e e e e e e e e Trachurus
2b. No enlarged scute-like scales in curved lateral line; dorsal accessory lateral line
terminating before onigin of spinous dorsalfin . . . . . . . . .. .. ... .. ... ... — 3

dorsal view  accessory lateral lme

Fig. 2 Trachurus Fig. 3 Traclhurus

The target area of this key is the warm waters of the Indian and western Pacific Oceans. Therefore, it includes
fishes outside of the Southeast Asian waters. The same applies to the following keys for each genus.



Jb.

4b.

Sb.

6b.

Pelvic fins, if present (absent in specimens larger than about 10 cm fork length),
positioned distinctly anterior to a vertical line through pectoral-fin base; soft anal-fin rays

- T (1 - Parastromafteus
Pelvic fins (always ﬁtesent} not positioned distinctly anterior to a vertical through
pectoral-fin base; so

anal-finravs 151031 . . . . . . . . . e e e — 4
Scales on body minute, inconspicu- =
ous and embedded giving the im-
pression of naked skin; in smaller
fish, antenior soft rays of dorsal and
anal fins filamentous (Fig. 4). . . . . . . .. Alectis
Scales on body small but conspicu-
ous, not embedded; in smaller fish,
anterior soft rays of dorsal and anal
finsnotfilamentous . . . .. ........ .— 5

filamentous

Second dorsal and anal fins with 1

or more distinctly separate finlets . . . . .. — 6

Second dorsal and anal fins without

finlets . . ... ... ... . ... ...... =7 Fig. 4 Alecris

Single detached terminal 2-rayed single finle
finlet in dorsal and anal fins (Fig. 5); V p Bady
shoulder girdle (cleithrum) margin Al s, l

with 2 papillae, the lower papilla T e it 1 4
larger (Fig. 6). maximum scute N, tﬁ"“ ———
height smaller than eye diameter. . . Decapterus =1 B T r S
Posterior soft dorsal- and anal-fin A A 4

rays consisting of 6 to 10 detached

finlets; shoulder girdle margin Fig. 5 Decapterus

smooth;, maximum scute height
larger than eye diameter (Fig. 7) . . . Megalaspis




7a.

7b.

8a.
8b.

- cleithral

@ill chamber after lifting operculum
Fig. 6 Decapterus

Shoulder girdle (cleithrum) margin with a furrow
ventrally, a large papilla immediately above it and

a smaller papilla near upper edge (Fig. 8). . . . ... .. Selar
Shoulder girdle marginsmooth . . . ... ......... — 8
Upper jaw withoutteeth . . . .. ... ... .. ...... — 9

Upper jaw with 1 or 2 rows or a band of minute
teeth (caution: teeth difficult to detect in some
Carangoides) . . . . . v v v v i i v it e L 10

e furrow
gill chamber after lifting operculum

Fig. § Selar



9a. Lower jJaw with a senes of minute teeth; a prominent black

opercular spot encroaching on shoulder, adipose eyelid

well developed posteriorly . . . . . ... ... ........ Selaroides
9b. Lower jaw with a few feeble teeth in young (smaller than

10 cm fork length), absent in adults; no black opercular

spot; adipose eyelid poorly developed . . . . . .. .. .. Gnathanodon

10a. Tongue, roof and floor of mouth white, the rest dark (Fig. 9),
anal-fin spines reabsorbed or reduced and immovable; no

teethonvomerorpalatines . . . . ... ... .......... Uraspis l .

10b. Lining of mouth not distinctly black and white; anal-fin
spines normal and movable; teeth present on vomer and
palatines . . . . . . . e e e e e e — 11

11a. Fleshy adipose eyelid com-
pletely covening eye except for
a vertical slit centred on pupil P
(Fig. 10a), terminal ray of dor- 7
sal and anal fins finlet-like, a e
little more separated from e bﬂ?‘
other rays but not detached, & ¥
and about twice length of pe- \\ 57
nultimateray . . . . ......... cAmle T

11b. Heshy adipose eyelid, if pre- —
sent, not well developed ante-
norly, most of anterior half of a) Amle
pupil exposed, terminal ray of
dorsal and anal fins not finlet-
like (except terminal ray length
1.5 times the length of penulti-
mate ray in large Alepes
diedeba) . ... ............ — 12




12a. Both jaws with a single row of numerous, comb-like teeth; adipose eyelid well developed
on postenor half of eyeonly (Fig. 10b). . . . . . . . . . . . . o i i i i i i e e 4lepes

12b. Dentition not as above; adipose eyelid, if present, variouslydeveloped . . . . ... ... ... — 13

13a. é.l‘pperjaw anteriorly with 2 irre%t_:lar rows of short conical teeth, posteriorly inner surface
jaw paved with blunt teeth (Fig. 11a); snout shorter thaneye diameter . . . . . . . . .. “Alepes”™

13b. Dentition not as above; snout usually equal or larger than eye diameter . . . . . . ... ... — 14

14a. Upper jaw with an outer series of moderate to strong canines and an inner band of fine
teeth (Fig. 11b); lower jaw with a singlerowofteeth . . . . . . . .. . . ... ... ... ... — 15

14b. Dentition not 8s abOVe . . . . . . . . .t o e e e e e e e e e e e e e e e e e e e e e e e e e —» 16
2 rows of short

% €% conical teeth p "
P e & ol

=Y . Y
.ﬂ i % N

& %% o canines -{',',': N

I o [ p R
% | "}.f 'i:'.ﬂ f.-':'. % comical
: : & i/ 3 teeth
il o _.'.: -..'.. F ... '||= 'l'
t{: Eﬁr ::I 1.I-l- ) "i.
A | i {8/ .
i inner ﬁﬁ'g fine rj l.."E I'lllc i

.".I.II'I'.‘:I:!: % hﬂh -i?i I | :

| of jaw 1_‘ [ | [ \ I|

y ! | L -

a) "dlepes” b) Caranx c) Psendocaranx

Fig. 11 ventral view of teeth in upper jaw (teeth on roof of mouth not shown)

15a. Body generally deep, with dorsal profile more convex than ventral; total gill rakers 20
to 31 on first gill arch; segmented dorsal- and anal-fin rays never produced as filaments;
2to4 canines antenorly ineach jaw. . . . . . . . . . . . ... e Caranx

16b. Body shallow with dorsal and ventral profiles equally convex; total gill rakers 34 to 39
on first gill arch; segmented dorsal- and anal-fin rays produced as filaments in adult
males, no canines antenorly ineitherjaw. . . . . . . . . .. . ... ... .. ... Panrolabus



16a. Both jaws with single senes of short, conical teeth (upper jaw sometimes with an inner

row of conical teeth antenorly) (Fig. 11c); breast completely scaly. . . . . . . .. .. Pseudocaranx
16b. Both jaws with a band of teeth, at least antenorly, breast naked ventrally (most species)
tocompletely scaly . . . . . . . . . . . e e e e e e e e e e e e e e e e — 17

17a. Belly with a deep median groove, accommodating pelvic fins, anus, and anal-fin spines
(Fig. 12a); pelvic fins conspicuously long and black, tip of appressed fins extending
almost to origin of anal fin; curved lateral line short, chord of curved part of lateral line
contained 1.5to 2times in straight part (Fig. 12b) . . . . . . . . . . . . . . ... .. .. ... Afropius

17b. Belly without median groove; pelvic fins not conspicuously long and black; curved lateral

line moderate in most species, with chord of curved part of lateral line contained less
than 1.5 timesinstraightpart . . . . . . . . . . . . . ... i e e

curved pan of

Lateral line \ v

pelvic fins long,
black

a) underside of belly

b) lateral view

Fig. 12 Amopus

18a. Gill rakers long, feather-like, and project into mouth along side of tongue (Fig. 13); total
gill rakers 54 to 86 on first gill arch; lower jaw becoming prominent in large adults, with
the angle of “chin” projecting beyond upperjaw (Fig. 14) . . . . . . . . . ... oo v Ulua

18b. Gill rakers of normal length and shape; total gill rakers 21 to 37 on first gill arch; shape
oflower jawnotasabove . .. ... .. .. .. .. ... ... Carangoides
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Fig. 13 [Tua Fig. 14 [lna

19a. Bases of soft dorsal and anal fins unequal in length, anal-fin base shorter and only about
45 to 70% of dorsal-fin base length (Fig. 15); caudal-peduncle grooves present, dorsally

andventrally (Fig. 16). . . . . . . . . i it e e e e e e e e e e e e e e e e e e e e e e — 20
19b. Base of soft anal fin as long as, or only slightly shorter than, base of dorsal fin; no
caudal-peduncle groovesS . . . . . . . . i . e e e e e e e e e e e e e e e e e — 23
spines '“--___

H -~} dorsal view - e

lateral view

Fig. 15 Naucrates Fig. 16 Naucrates




20a. Terminal 2-rayed finlet present in 2-rayed finket

dorsal and anal fins (Fig. 17): up-

per jaw ending distinctly before Hf-ﬁff:_‘f?f{{h% 1 S
eye (to below anterior margin of 6;"' y 1.,:7 e SR S ———
eyeinyoung) . . .. ... ...... Elagatis _J_ e R

upper jJaw ending below antenor
margin of eye to posterior margin
ofeye . . . .. ... ... . ... ..., — 21 Fig. 17 Elagatis

20b. No finlets in dorsal and anal fins; ‘Q—'—”‘"“V R

21a. Upper jaw broadly rounded postenorly and usually terminating below postenor margin

of eye (Fig. 18a); qill rakers on first gill arch mostly consisting of udiments, 4 to 10 total

Blements . . . . . . . e e e e e e e e e e e e e e e e e e e e e e e e s Seriolina
21b. Upper jaw truncate or slightly rounded posteriorly and terminating below about anterior

margin of eye to middle of eye (Fig. 18b, c); gill rakers on first gill arch mostly well
developed, 11 to 29 total elements

a) Serioling b) Nancraies c) Seriola

Fig. 18



22a. First dorsal finwith IV or V spines; .
soft anal-fin rays 15 to 17; fleshy T e
keel laterally on caudal peduncle —
well developed (Fig. 19). . . . . .. Naucrates

22b. First dorsal fin with VII or VIII e
spines (caution. anterior spines f,_,-:::;_::_
may become completely embed- T \ .
— groove
M“a__,

ded in large individuals); soft .

anal-fin rays 18 to 22 (except 15 -~

to 17 in 8. hippos), fleshy keel on

caudal peduncle absent to mod- Fig. 19 Naucrates
erately developed (5. lalandi) . . . . . Seriola

23a. Posterior soft dorsal- and anal-fin rays consisting of semi-detached finlets (Fig. 20),

distal quarter to half of rays not connected by interradial membrane (unattached portion

of rays increasing with growth); lower jaw of adults with 2 rows of conical teeth separated

by a shallow groove; upper lip joined to snout at midline by a bridge of skin (frenum),

except crossed by a shallow groove inveryyoung . . . . . . . . . & o s v v e Scomberoides
23b. Posternior soft dorsal- and anal-fin rays not consisting of semi-detached finlets (Fig. 21);

lower jaw without teeth or with band of small villiform teeth; upper lip separated from

snout at midline by a continuous deepgroove. . . . . . . . . . . ot e e e e e . Trachinotus
semi-detached finlets ‘ﬁ
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Fig. 20 Scomberoides Fig. 21 Trachinoms




1a.

1b.

Key to the species of 4/ecris occurring in the area

Profile of nape and head
broadly rounded; suborbital
depth relatively narrow,
contained 1.7 to 3 times in
upper jaw length (Fig. 22);
gill rakers (excluding
rudiments) on lower limb of
firstarch 121017 ... . .. dlectis ciliaris

Profile of nape and head
somewhat angular; suborbi-
tal depth relatively broad,
contained 0.8 to 1 times in
upper jaw length (Fig. 23);
gill rakers (excluding rudi-

ments) on lower limb of first Fig. 22 Alectis ciliaris Fig. 23 _Alectis indica
arch21to26 ....... Alectis indica




Key to the species of .4/epes occurring in the area

1a. Interradial membranes of spinous dorsal fin black; total gill rakers 24 to 30 on first arch

............................................ Alepes melanoptera
1b. Intmradlal membranes of spinous dorsal fin transparent to dusky; total gill rakers 32 to

47 on first arch (except 27 to 30 INA. apercna). . . . . . . . . . . o L. — 2
2a. Total gill rakers 27 to 30 on first gill arch; upper jaw with supramaxilla relatively small

and without an anterior spine-like projection (Fig. 24a) . . . .. ... ... ... ... dlepes apercna
2b. Total gill rakers 32 to 47 on first gill arch; upper jaw with supramaxilla relatively large

and with an anterior spine-like projection (Fig.24b, c). . . . . . . . . . . ... ... ... — 3

a) Alepes apercna b) Alepes diedaba c) Alepes vari

Fig. 24 upper jaw (supramaxilla shaded)

Ja. Total gill rakers on first gill arch 38 to 47, of which 10 to 14 on upper limb, and 27 to 33
on lower limb; lateral line with 31 to 36 scales and 39 to 51 scutes (total 77 to 85); scutes
larger (Fig. 25a), ultimate ray of dorsal and anal fins about 1.3 to 1.5 times the length
ofpenuitimate ray . . . . . . . . . . o i e e e e e e e e e Alepes djedaba
3b. Total gill rakers on first gill arch 32 to 38, of which 9 to 12 on upper limb, and 23 to 26
on lower limb; lateral line with 42 to 50 scales, 48 to 69 scutes (total 86 to 119); scutes
smaller (Fig. 25b), ulimate and penultimate rays of dorsal and anal fins of equal length . diepes vari

y@.% . fjﬂﬂﬂ'}ﬂl.—'_ h_{h
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a) Alepes djedaba b) Alepes vari
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c) Alepes apercna d) Alepes melanopiera

Fig. 25 lateral line



Key to the species of Carangoides occurring in the area

Note: species of Carangoides that have variable pattems of breast squamation may key out under both
sections of couplets when this character is utilized.

1a. Breast completely scaly or with a small, median naked area ventrally, scarcely if at all
visiblein lateral view (Fig. 26) . . . . . . . . . . o i i e e e e e e e e — 2

1b. Breast partially to completelynaked . . . . ... ... ... ... ... L — 5

S ? small nlal'.::d area
........ - _ E
small '\& @_ﬂ

naked arca . . _—
lateral view Fie. 26 ventral view (showing examples of variation)
1g.
2a. Second dorsal fin with a conspicuous black blotch or submarginal band; vomerine tooth
patch anchor-shaped, with a long posteromedian extension (Fig. 27a,b) . . . . .. ... ... — 3

2b. Second dorsal fin without a conspicuous black blotch or submarginal band; vomerine
tooth patch without a distinct posteromedian extension(Fig. 27¢) . . .. ... ... ... ... — 4
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tooth patch tooth patch
a) Carangoides praensius b) Carangoides equula ) Carangoides plagiotaenia

Fig. 27 tooth patches on roof of mouth and upper jaw




3a.

3b.

Second dorsal fin with a conspicuous black blotch antenorly (Fig. 28), soft anal-fin rays

18 to 20; total gill rakers on firstgill arch32t0 37 . . . . . . . ... ... .. Carangoides praeustus
Second dorsal fin with a submarginal black band (Fig. 29), soft anal-fin rays 21 to 24,
total gill rakerson firstgillarch27t0 32 . ... ... ... ... .. ... ... Carangoides equula

4b.

5a.

Sb.

6b.

Fig. 28 Carangoides praensms

Soft anal-fin rays 18 to 20; poste-
nor margin of preopercle outlined
in black, at least in adults
(Fig. 30); scutes 11to 18 . . . .
............ Carangoides plagiotaenia
Soft anal-fin rays 21 to 24, poste-
rior margin of preopercle not
black; scutes 20to 30 . . . Carangoides bajad

Fig. 30 Carangoides plagiotaenia

Naked area of breast separated from naked base of pectoral fins by a broad band of
scales (FIg. 31) . . . . . o o e e e e e e e e e e e e e e e e e e e e e — 6

Naked area of breast uninterrupted to naked base of pectoral fins (Fig. 37). . . . . ... ... — 13

Second dorsal fin with a conspicuous black blotch anteniorly (Fig. 28), vomerine tooth
patch anchor-shaped, with a long posteromedian extension (Fig. 27a) . . . Carangoides praeustus
Second dorsal fin without a conspicuous black blotch; vomerine tooth patch without a
distinct posterior extension . . . . . . . . . .. h i e e e e e e e e e e e e e e — 7



Ta.
7b.
8a.

8b.

Soft dorsal-fin rays 25 to 34, soft anal-fin rays 21 to 26
Soft dorsal-fin rays 17 to 23; soft anal-fin rays 15 to 19
Naked area of breast extends posteroventrally well beyond origin of pelvic fins (Fig. 31a)

Carangoides fulvogutiatus
Naked area of breast does not extend posteroventrally beyond origin of pelvic fins
(FIg. 31b) . . . . e e e e e e e e e e e e e e e e e e e e e e e e — 9
f. ) ﬁﬁl area naked
long area shor
a) Carangoides fulvogunaus b) Carangoides ferdan, C. orthogrammus
Fig. 31
. In life, typically 5 or 6 distinct dusky bands on sides of adults and yellow or orange spots
on sides, if present, small, numerous and mostly above lateral line (Fig. 32), lips not
papilloseinadults. . . . . . . . . .. ... Carangoides ferdau

In life, dark bands usually absent on sides of adults and several relatively large, oblong

yellow spots with dark centres present mostly below lateral line (Fig. 33); lips finely
papillose in adults

............................. Carangeides orthogrammus

oblong
yellow spots

Fig. 33 Carangoides orthogrammus

Fig. 32 Carangoides ferdan



10a. Straight part of lateral line slightly longer than curved part (Fig. 34); scutes 37 to 45
Carangoides oblongus

10b. Straight part of lateral line slightly shorter than curved part (Fig. 35), scutes 161038 . . . . . — 11
/:/ o straight pant longer ) ,(—g?‘é‘ 4’4(3‘\- _ straight pant shorter
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Fig. 35 Carangoides dinema
11a. No small dark blotches on dorsum between bases of dorsal-finrays. . . . . . . ..

......................................

11b. Small dark blotches (becoming larger posteriorly) on dorsum between bases of dorsal-
] e - R W R R TR T g Wl O L e S Rt L X S 2

12a. Soft dorsal-fin rays 20 to 22 (rarely 19); large black spot usually present on shoulder;
naked area of breast extends posteroventrally well beyond origin of pelvic fins (Fig. 36a)
12b. Soft dorsal-fin rays 17 to 19; no large black spot present on shoulder; naked area of
breast typically does not extend posteroventrally beyond origin of pelvic fins (Fig. 36b)

Carangoides humerosus

C ﬂ!‘ﬂﬂgﬂfﬂﬂ‘f dinema



a) C amrrgaﬁfﬁ humerosns . b) Carangoides dinema
Fig. 36

13a. Soft dorsal-finrays 25to 32 (rarely 25) . . . . . . . . . o i i i e .= 14
13b.Softdorsal finrays 171023 . . ... . .. ...ttt e e e e .= 15

14a. Profile of snoutangular and, in specimens larger than about 30 cm fork length, horizontal
line from tip of snout distinctly below level of eye (Fig. 37a); soft anal-fin rays 21 to 26

(rarely 25 or 26), total gill rakers (including rudiments) on first gill arch 22 to 27, of which
6 to 8 on upper limb, and 17 to 21 on lower limb; vertebrae 10+14 . . . . Carangoides fulvoguttatus

14b. Profile of snout moderately rounded and, in specimens larger than about 30 cm fork
length, horizontal line from tip of snout at or through level of eye (Fig. 37b), soft anal-fin
rays 24 to 26 (usually 25); total gill rakers (including rudiments) on first gill arch 27 to
31, of which 7 to 9 on upper limb, and 19 to 22 on lower limb; vertebrae 10+15.
Cnrnngmde's gymnositethus

|
a) Carangoides fulvegutiams Fie. 37 by Carangoides gvmmnostethns
Ig.




15a. Small area naked of scales antenorly just above pectoral-fin base (Fig. 38a). . . . . .. .. .—> 16
15b. Area antenorly just above pectoral-iin base completely scaly (Fig. 38b). . . . . .. ... .. = 17

a) Carangoides malabaricns

Fig. 38 b) Carangoides armmains

16a. Total gill rakers (including rudiments) on first gill arch 32 to 38, of which 8 to 12 on upper
limb, and 21 to 27 on lower limb; in life, tongue greyish brown to brown . . Carangoides malabaricus

16b. Total gill rakers (including rudiments) on first gill arch 27 to 31, of which 6 to 9 on upper
limb, and 19 to 22 on lower limb; in life, tongue white to pale grey . . . . Carangoides talamparoides

17a. Small dark blotches (becoming larger posteriorly) on back between bases of dorsal-fin
rays, naked area of breast typically does not extend posteroventrally beyond origin of

pelvic fins (Fig. 36b); soft dorsal-finrays 17t019. . . . . . . . ... ... ... Carangoides dinema
17b. Colour pattern not as above; naked area of breast extends posteroventrally well beyond

ongin of pelvic fins (Fig. 38b); soft dorsal-finrays 18023 . . . . . . . .. .. ... ... ... — 18
18a. Total gill rakers (including rudiments) on firstgill arch 31t0 37 . . . . . . . .. Carangoides armatus

18b. Total gill rakers (including rudiments) on firstgllarch 20to 27 . . . . . . . . . . . . ... ...—19




19a. Adults with a steep dorsal head profile, and with a distinct break ("bump”) in profile in the

interorbital region (Fig. 39a); 3 to 8 (usually 5 to 7) of central soft rays of dorsal and anal

fins elongated in mature males (about 17 cm fork length); eye diameter about equal to,

or larger thansnoutlength . . . . . . . . . . .. ... ... ..., Carangoides hedlandensis
19b. Dorsal head profile not as steep in adults, and no distinct break ("bump”) in profile in the

interorbital region (Fig. 39b, c); central soft rays of dorsal and anal fins not elongated in

mature males, eye diameter slightly to much smaller than snoutlength . . . .. .. ... ... — 20

20a. Dorsal profile of snout gently sloped, then abruptly vertical just above mouth cleft

(Fig. 39b), soft dorsal-fin rays 18 to 20, soft anal-fin rays 1510 17 . . . . . Carangoides chrysophrys
20b. Dorsal profile of snout not as above (Fig. 39c), soft dorsal-fin rays 20 to 23 (usually 22
or 23); soft anal-fin rays 16 to 20 (usually 18o0r19) . . . . . ... .. Carangoides caeruleopinnatus

a) Carangoides hedlandensis b) Carangoides chrysophrys c) Carangoides caernleopinnatus
Fig. 39




Key to the species of Caranx occurring in the area

MNote: species of Caranx that have vanable patterns of breast squamation will key out under both sections
of a couplet when this character is utilized.

1a.

1b.

2a.

2b.

3a.

3b.

Breast completely scaly . . . . . . . . . .. L e e e e e e e e e e e e e — 2
Breast naked ventrally, frequently with small patch of prepelvic scales (Fig. 40) . ........—=6
In life, body coloration essentially uniform grey to brown: lobe of dorsal fin relatively long,

contained 2.3 to 5.3 times in fork length; profile of head relatively steep and angular

L T 1 Caranx lugubris
Body coloration not as above: lobe of dorsal fin contained 4.2 to 8.8 times in fork length;
profile of head not noticeably steepandangular . . . . ... .. ... ... ... ... ... — 3

pelvic fins

Fig. 40 ventral view Fig. 41 Caranx lugubris

Small black spots scattered on head and body (forming at about 16 to 22 em fork length);
snout length contained 9.2 to 12.7 times in fork length; total gill rakers (including
rudiments) on first gill arch 25 to 29 (usually 26 or 27), and total soft dorsal- and anal-fin
rays 30t044 . . . ... e e e e e e Caranx melampygus

No small black spots scattered on head and body, snout length contained 13.1 to 18.4
times in fork length; total gill rakers (including rudiments) on first gill arch 22 to 25, except
24 to 27 in C. heberi which has 34 to 38 total soft dorsal- and anal-finrays . . . .. ... .. .. — 4




4a. No small black spot present on upper margin ot opercle, upper lobe of caudal fin
frequently with distal half noticeably dark or black, especially in juveniles; in adults,

adipose eyelid only slightly developed (Fig. 42a) . . ... .............. . Caranx heberi
4b. A small, black spot present on upper margin of opercle; upper lobe of caudal fin usually

uniformly pigmented; in adults, adipose eyelid well developed, especially postenorly

(FIQ. 42D, C) . . o e e e e e e e e e e e e e e e e e e e e e e — §
S5a. In adults, dorsal-fin lobe without white tip; dorsal profile of head strongly convex and a

black spot on upper margin of opercle, in adults, at least 1/2 the diameter of pupil

(Fig. 42b); in specimens larger than 15 cm fork length, postorbital head length longer,

contained 5.7 to 7.3 times in fork length, and dorsal-fin lobe shorter, contained 5.7 to 8.8

times in fork length; vertebrae 10414 . . . . . . . . . . . . . i i i i i e e Caranx tille

8b. In adults, dorsal-fin lobe with white tip; dorsal profile of head moderately convex and
black spot on upper margin of opercle, its size in adults no larger than twice the diameter
of pupil (Fig. 42c); in specimens larger than 15 cm fork length, postorbital head length
shorter, contained 6.4 to 8.2 times in fork length, and dorsal-fin lobe longer, contained 5
to 6.6 times in fork length; vertebrae 10+15 Caranx sexfasciatus

T "rupcn:ul-d:
adipose eyelid spot
\
|
/;."
a) Caranx heberi b) Caranx fille ¢) Caranx sexfasciatus

Fig. 42

6a. Naked area of breast uninterrupted to naked base of pectoral fins (Fig. 43), curved part

of lateral line short, chord of curved part contained 2.5 to 3.3 times in straight part; scutes
larger (Fig. 44a). . . . . . . . . . e e e e e e e e e e e e e e e Caranx bucculentus

6b. Naked area of breast separated from naked base of pectoral fins by a broad band of
scales; curved part of lateral ine moderate, with chord of curved part contained less than
1.5 times in straight part; scutes smaller (Fig. 44b) . . . . . . . . . .. .. i ... — 7



Ta.

7b.

8b.
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; b) Caranx ignobilis
Fig. 43 Caranx bucculentus Fig. 44 lateral line

Total gill rakers (including rudiments) 20 to 24 on first gill arch, general body colour
silvery to black; in specimens larger than 15 cm fork lengtﬁ, body depth contained 2.5 to
J2tmesinforklength . . . . . . .. .. .. .. e Caranx ignobilis
Total gill rakers (including rudiments) 23 to 30 (rarely 23) on first gill arch; general body
colour bronze to yellow-green; in specimens larger than 15 cm fork length, body depth
contained 2.7to 38times infork length . . . . . . . . . . . .. ... — 8
Total soft dorsal- and anal-fin rays 34 to 38 (rarely
38); upper lobe of caudal fin frequently with distal
half noticeably dark or black (especially in juve-
niles), and posterior margin of lower lobe without
a narrow white border; no pale spot on shoulder
just behind posterodorsal margin of opercle;
adults without small black spots . . . . . ... Caranx heberi
Total soft dorsal- and anal-fin rays 37 to 41 (rarely
37); upper lobe of caudal fin usually uniformly
pigmented, and posterior margin of lower lobe
with a narrow white border,; in life a conspicuous
pale spot, approximately the diameter of pupil, on
shoulder just behind posterodorsal rnargin of op-
ercle (Fig. 45); adults with small black spots on
body above lateral line (forming at about 25 cm
forklength). . . ... .. .......... Caranx papuensis

brllhant white spol

Fig. 45 Caranx papuensis




Key to the species of Decaprerus occurring in the area

1a. Posterior end of upper jaw concave above, rounded and produced below (Fig. 46a);

straight part of lateral line with 14 to 20 scales (Fig. 47a) . . . . .. ... .. Decapterus macrosoma
1b. Postenor end of upper jaw straight above, straight to slightly concave below (Fig. 46b-e);
straight part of lateral line with 0 to 15 scales (except 18 to 39 scales in D. macarellus) . . . . . — 2

c) Decapierus iabl d) Decapierns russelli e) Decapierns kurroides

Fig. 46




4

2a. Posterior end of upper jaw noticeably slanted anteroventrally (Fig. 46b); straight part of
lateral line with 18 to 39 scales and 24 to 40 scutes = 52 to 67 total (Fig. 47b), pectoral
fins usually shorter in adults, 58 to 72% head length; oral valve (membrane) at symphysis

of upper jaw conspicuously white (Fig. 48) . . .

................ Decapterus macarellus

2b. Posterior end of upper jaw not as noticeably slanted anteroventrally (Fig. 46c-e); straight
part of lateral line with 0 to 10 scales and 30 to 40 scutes = 30 to 49 total (except 5to 15
scales and 32 to 42 scutes = 41 to 50 total in D. muroadsi; Fig. 47c); pectoral fins usually
longer in adults, 71 to 105% head length (except 62 to 83% in D. rabl), oral valve
(membrane) at symphysis of upper jaw dusky or transparent (except white in

D.muroadsi) . . . ... ... ... . .....
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3b.

4b.

5b.

oral valve

In life, caudal fin with upper lobe greemish yellow
and lower lobe grey; oral valve (membrane) at
symphysis of upper jaw conspicuously white in
aduh:s Fg 48); gill r&lmrs on lower limb of first gill
arch 36 to 42 . . . Decaprerus muroadsi
In life, caudal fll'l Wlﬂ'l I..IDIJEI" Ell"ld |0WEF h::bes both
hyallne brownish or red; oral valve (membrane)
at symphysis of upper jaw transparent or dusky;
gill rakers on lower limb of first gill arch 26 to 33 Fig. 48 ventral view of upper

(except 30to39IND. russelli). . . . . . ... ......—=4 jaw and roof of mouth

while

Scutes relatively small (Fig. 47d); curved part of

lateral line with 61 to 73 scales; straight part of \
lateral line with 4 to 12 anterior scales, total lat- \
eral-line scales and scutes (excluding scales on =
caudal fin) 103 to 118; in life, caudal fin red, T
posterodorsal margin of opercular membrane mi- _wT ﬁ co 7\-" 3
nutely serrated in large adults (Fig. 49) . . . . Decapterus tabl é\ KLY 7 }) X
Scutes relatively large (Fig. 47e, f); curved part of Hg::; /4 '
lateral line with 42 to 62 scales, straight part of M r/

lateral line with 0 to 4 antenor scales; total lateral- e

line scales and scutes (excluding scales on cau-

dal fin) 77 to 102; in life, caudal fin dusky or red; Fig. 49 Decapterus rabl
posterodorsal margin of opercular membrane

smoothinadults. . . . .. .... ... ... — 5

In life, caudal fin hyaline to dusky; gill rakers on lower limb of first gill arch usually 32 to
39; soft anal-fin rays (including finlet) 25 to 29 (rarely 25); eye usually smaller . . Decaprerus russeili

In life, caudal fin red, gill rakers on lower limb of first gill arch usually 26 to 32, soft anal-fin
rays (including finlet) 22 to 26 (rarely 26); eye usually larger . . . . . .. ... Decapterus kurroides




1a.

1b.

Key to the species of Scomberoides occurring in the area

Total gill rakers 8 to 15 on first gill
arch; scales on midbody below
lateral line broadly oblong or
blunty lanceolate (Fig. 51a, b);
lobe of dorsal fin uniformly pig-

mented (Figs 52and 53) . . .. ..

Total gill rakers 21 to 27 on first
gill arch; scales on midbody be-
low lateral line sharply lanceo-
late or needle-like (Fig. 51c, d),
distal half of dorsal-fin lobe
abruptly and heavily pigmented

(Figs55and56). . . .. ... ...

. Upper jaw extends well beyond

posterior margin of eye, espe-
cially in adults (Fig. 52); in adults,
teeth of inner and outer rows in
lower jaw subequal in size
(Fig. 54a); in life, large oval
blotches above or touching lat-

..-.ﬁ- 4-.‘-.;: f“#’ o

¢} Scomberoides lysan d) Scomberoides rol

Fig. 51 scales on midbody below lateral line

eral line . . Scomberoides commersonnianus

Upper jaw extends slightly beyond postenor margin of eye (Fig. 53); in adults, inner row
of teeth in lower jaw distinctly larger than those in outer row (Fig. 54b); in life, vertically

elongate blotches intersecting lateral line

...................... Scomberoides tala

Fig. 52 Scemberoides commersennianus

Fig. 53 Scomberoides tala

&
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a) Scomberoides commersonnianns

b) Scomberoides tala

Fig. 54 teeth in lower jaw (teeth in inner row black)

Ja. Scales on midbody below lateral line sharply lanceolate (Fig. 51c); in adults, upper jaw
extends to or slightly beyond postenor margin of eye (Fig. 55); in life, a double senes of
6 to 8 dusky, roundish blotches above and below lateral line, occasionally connected by
narrowisthmus . . . . . . .. . .. ... e Scomberoides lysan
3b. Scales on midbody below lateral line slender, needle-like (Fig. 51d); in adults, upper jaw
does not extend to postenor margin of eye (Fig. 56); in life, oval or vertically oblong dark
blotches, the first 4 or S intersecting lateral line . . . . . . . . .. . .. ... ... . Scomberoides rol

Fig. 55 Scomberoides lysan Fig. 56 Scomberoides 1ol




1a.

1b.

2a.

2b.

Key to the species of Selar occurring in the area

1a. Curved part of lateral line with 48 to 56 scales, curved part of lateral line moderate, with
chord of curved part contained 0.7 to 1.2 times in straight part; scutes smaller (Fig. 57a)

......................................... Selar crumenophrhalmus
1b. Curved part of lateral line with 21 to 24 scales; curved part of lateral line short, chord of

curved part contained 2.1 to 3 times in straight part; scutes larger (Fig. 57b) . . . . . .. Selar boops
—— 48-56 scales ——=- _
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a) Selar crumenophthalmns b) Selar boops
Fig. 57 lateral line
Key to the species of Seriola occurring in the area 1/2

Soft dorsal- and anal-fin rays 22 to 25 and 15 to 17 (rarely 17), respectively, in specimens
larger than about 20 cm fork length, total gill rakers (excluding nx;l?rﬁcents} on first gill arch

10 to 12; in life, papillae surrounding broad band of teeth in both jaws engorged with
bloodgiving teetharedappearance . . . . . . . . . . . . . . . ittt it Seriola hippos
Soft dorsal- and anal-fin rays 27 to 35 and 18 to 22, respectively; in specimens larger
than about 20 cm fork length, total gill rakers (excluding rudiments) on first gill arch 11
to 29; in life, papillae surrounding broad band of teeth in both jaws not engorged with
blood, appearance of teethwhite . . . . . . . . . . . . . . . e -2
Upper jaw moderately slender postenorly, with slender supramaxilla (Fig. 58a); caudal
fin yellowish; in adults, a moderate cutaneous keel laterally on caudal peduncle; verte-
brae 11+14 . . . . . e e e e e e e e e e e e e e e Seriola lalandi
Upper jaw relatively broad postenorly, with broad supramaxilla (Fig. 58b-d); caudal fin
dark to dusky sometimes with a lighter postenor margin; in adulits, cutaneous keel on
caudal peduncle absent to shghtly developed, vertebrae 10+14 . . . . . . . . ... ... ... .= 3




" @ ' @
supramaxilla supramaxilla supramaxilla
MELITOW broad broad
a) Seriola lalandi b) Seriela rivoliana c) Seriola dumerili d) Seriola hippos

Fig. 58 lateral view of head (supramaxilla shaded)

Ja. In adults, length of dorsal-fin lobe about 1.3 to 1.6 times longer than pectoral fins
(Fig. 59a) and 18 to 22% of fork length; in specimens larger than about 20 cm fork length,

total gill rakers (excluding rudiments) 22 to 26 on first gill arch; first pterygiophore of anal
fin straight in specimens larger than about 10 cm fork length (Fig. 60a). . . . . . . Seriola rivoliana

3b. In adults, length of dorsal-fin lobe about equal to, or slightly longer than pectoral fins
(Fig. 59b) and 13 to 18% of fork length; in specimens larger than about 20 cm fork length,

total gill rakers (excluding rudiments) 11 to 19 on first gill arch; first pterygiophore of anal
finmoderately curved (Fig. 60b) . . . . . . . . . . . ... L. Seriola dumerili

anterior

first 2 spines detached from anal fin et Of

3 ; (embedded in skin in large individuals) ~ *™ 0
b) Seriola dumerili o . N
a) Seriola rivoliana b) Seriola dumerili

Fig. 59 Fig. 60



1a.

1b.

2b.

Key to the species of I'rachinerus occurring in the area

One to 7 spots in a longitudinal row on or
near lateral ine (spots absent on speci-
mens smaller than about 10 to 13 cm
fork length), soft dorsal-fin rays 21 to 25
No spots in a longitudinal row on or near
lateral line; soft dorsal-fin rays 18 to 20
(except 210 23 In T. africanus) . . . ... ...

In adults, all spots equal to, or smaller
than eye diameter, and with about half of
spot below lateral line (Fig. 61); gill rak-
ers (including rudiments) on lower imb Fig. 61 Trachinotus baillonii

of first gill arch 15 to 19; vomenne and

palatine tooth patches typically type "A”

(Fig.62a) . . .......... Trachinotus baillonii

In adults, antenor 2 spots larger than eye diameter and at least two-thirds of spot above

lateral line (Figs 63 and 64); gill rakers (including mdlments} on lower limb of first gill arch

11 to 15; vomerine and palatine tooth patches usually type "B" or "C" (Fig. 62b,c) . . . . . . ..

premaxilla
\ VOIMET
..lT.l nes
VOMTET
= plalines -

a) type “A” I3'! type “B" ) type “C"
(Trachinoins baillonii) (Trachinoms borla) (Trachinoins copperingi)
Fig. 62 tooth patches on roof of mouth and upper jaw



Ja.

3b.

4b.

Sb.

Soft anal-fin rays 19 to 21; in adults only 1 dark spot above pectoral fins, and in large
specimens spots oval-shaped (Fig. 63); dorsal-fin lobe usually longer than anal-fin lobe
in specimens larger than about 25 cm fork length; pelvic fins long, their length contained
1.5 to 1.7 imes in pectoral-fin length in specimens larger than about 25 cm fork length;
vomerine tooth patch usually type 'B"(Fig.62b). . . . . . ... ... . ... ... Trachinotus botla

Soft anal-in rays 22 to 24, in adults 2 dark spots above pectoral fins, and in large
specimens spots more vertically elongate (Fig. 64); dorsal-fin lobe consistently shorter
than anal-fin lobe in specimens larger than about 25 cm fork length; pelvic fins relatively
short, their length contained 1.7 to 2 2 times in pectoral-fin length in specimens larger

than about 25 cm fork length; vomenne tooth patch usually type "C" (Fig. 62c). . . . .
Trachinotus copperingi

Fig. 63 Traclinoms bolia Fig. 64 Trachinotus copperingi

Soft dorsal- and anal-fin rays 21 to 23 and 19 to 21, respectively; body often with a black
oval-shaped blotch in axillary base underpectoral fins . . . . . .. ... ... Trachinotus africanus
Soft dorsal- and anal-fin rays 18 to 20 and 16 to 18, respectively; body uniformly
pigmented in axillary base under pectoral fins. . . . . . . . . . . o i i it e e e e e — 5

First predorsal bone inverted teardrop- or oval-shaped (Fig. 65a, this character is easily
observed by simple dissection along midline of nape); height of dorsal-fin lobe longer,
35 to 60% of fork length in specaimens 10to 40 cm fork length . . . . . . .. .. Trachinotus blochii
First predorsal bone shaped like an inverted “L" with the amm projecting anteriorly
(Fig. 65b, c); anal-fin lobe yellow without a brownish antenor margin; height of dorsal-fin
lobe moderate, 24 to 37% of fork length in specimens 10 to 40 cm fork length . . . . . .. ... — 6




teardrop- or oval-shaped

e

i
e 2

a) Trachinotis blochii

invened L-shape

b) Trachinotus mookalee

inveried L-shape

¢) Trachinorns anak

Fig. 65 anterior part of skeleton in lateral view
(hyperossified bones shown in black)

6a. Teeth in a narrow band on
tongue, persisting to about 50 cm
fork length; supraoccipital bone of
skull becoming broad and sau-
sage-shaped (Fig. 66a) in speci-
mens larger than about 30 cm fork
length; profile of snout evenly
rounded in specimens larger than
about 20 cm fork length; preorbi-
tal and nasal bones never exhibit-
ing hyperostosis . . . . Trachinotus mookalee
No teeth on tongue; supraoccipi-
tal bone of skull thin and blade-
like in adults (Fig. 66b); profile of
snout essentially straight immedi-
ately above upper lip in speci-
mens larger than about 20 cm fork
length;, preorbital and nasal bones
hyperossified in specimens larger
than about 30 cm fork length
(Fig.65¢c) .......... Trachinotus anak

6b.

e ~ A
£ — _h"'{._ |
e e W L
{f < x“'\\ﬁ:',-"\\\:b - R %
F i, | I.r" i - H
TRy )% lateral ---".‘?4‘}; BT
e, - v“ S i

supraoccipiial bone

supraoccipilal bone

a) Trachinofus mookalee b) Trachinofus anak

Fig. 66 skull
MNoie: the skull of Trachinotus africanusy 18 wsed here for
T. amak; the supraoccipital bone shape is nearly identical in
hoth species



1a.

1b.

1a.

1b.

Key to the species of ['lua occurring in the area

Total gill rakers on first %II arch 54 to 61, of which 16 to 21 on upper limb, and 37 to 41

on lower limb; tongue with central band of villiform teeth; in specimens smaller than about

15 cm fork Iength, first anal-fin ray produced but not filamentous, not extending beyond

caudal peducle . . . . . . . . L e e e e e e e e e e e e e e e e e Ulua aurochs
Total gill rakers on first gill arch 74 to 86, of which 23 to 27 on upper imb, and 51 to 61

on lower limb; tongue without central band of villiform teeth; in specimens smaller than

about 15 cm fork length, first anal-fin ray filamentous, extending beyond caudal ;:nadur‘n::lvallr
............................................... ‘lua mentalis

Key to the species of Uraspis occurring in the area

Naked area of breast extends — o -
uninterrupted to naked base /

of pectoral fins (Fig. 69a), ,& .
/.f §® ”ff_/

scales in curved part of lateral @ _ .
ine61t082 . ....... Uraspis uraspis |

Naked area of breast sepa- g

rated from naked base of pec- - = continuous ‘“-1 broad band
toral fins by a broad band of <y Maked area ~—— of scalkes
scales (Fig. 69b); scales in T

curved part of lateral line 48 to a) Uraspis nraspis b) Uraspis helvola and U. secunda
66. . . . . Uraspis helvola and U. secunda

Fig. 69
(no venfied records from the area; adults of these "

2 species are virtually impossible to distinguish)
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Larval information of the carangid species
distributing in the Southeast Asian region (1/2)

I O e T T

Carangini Alectis 2

Carangini Alepes 4 (1) as Alepes sp.
Carangini Atropus 1 0

Carangini Atule 1 1

Carangini Carangoides 15 (2=) as Carangoides spp.
Carangini Caranx 8 1

Carangini Decapterus 6 2

Carangini Gnathanodon 1 1

Carangini Megalaspis 1 0

Carangini Parastromateus 1 1

*Species 1: consisting species of each genus.
**Species 2: number of species of which larvae are known. Numerals in paren-
theses are not included in a total.




Larval information of the carangid species
distributing in the Southeast Asian region (2/2)

BN T

Carangini Selar
Carangini Selaroides 1 1
Carangini Ulua 1 (1) as Ulua sp.
Carangini Uraspis 1 (1) as Uraspis secunda
Naucratini Elagatis 1 1
Naucratini Naucrates 1 1
Naucratini Seriola 2 2
Naucratini Seriolina 1 1
Scomberoidini Scomberoides 4 2
Trachinotini Trachinotus 5 2
4 Tribes 20 Genera 50 species [18 Genera] [19 species]

Total numbers of genera and species with larval information are in “[ ].”




Three groups of the carangid larvae
in the Southeast Asian region

e

Group 1 supraoccipital crest (SOC) Caranx sexfasciatus .5 mm SL (Watson et. al., 1996)
present; body shape deep.

Group 2: supraoccipital crest (SOC) 5

present’- bOdy sha pe moderate. Selar crumenophthalmus 8.1 mm SL (Watson et. al., 1996)

No soc\; e

Group 3: supraoccipital crest (SOC) ey ¥
absent; body shape deep.

Group 4: supraoccipital crest (SOC)
absent; body shape moderate.

* SOC is reduced mostly at postflexion stage.
Seriola rivoliana 6.5 mm SL (Laroche et. al., 1996)



Genera and species with larval information
available among carangid fishes in the
Southeast Asian region — Group 1

Characters

Group 1:

Supraoccipital
crest (SOC)
present; body
shape deep

Tribe

Carangini

Genus Species

Alectis A. ciliaris
A. indica

Carangoides Carangoides spp.
Caranx C. sexfasciatus
Gnathanodon G. speciosus
Parastromateus | P. niger
Ulua Ulua sp.




Genera and species with larval information
available among carangid fishes in the
Southeast Asian region — Group 2

Characters

Group 2:

Supraoccipital
crest (SOC)
present; body
shape moderate

Genus Species
Alepes Alepes sp.
D. macarellus
Decapterus
Carangini D. macrosoma
Selar S. crumenophthalmus
Selaroides S. leptolepis
Naucratini Elagatis E. bipinnulata
S. lysan
Scomberoidini | Scomberoides

S. tol




Genera and species with larval information
available among carangid fishes in the
Southeast Asian region — Group 3

Characters Tribe Genus Species
Group 3: Carangini Uraspis U. secunda*™
Supraoccipital Naucratini Naucratus N. ductor
crest (SOC)

T. baillonii

absent; body Trachinotini | Trachinotus
shape deep T. blochii

® Presence of supraoccipital crest in carangini Uraspis larvae is obscure.
e Larvae of carangini Atrops atrops are unknown.
* Taiwan and Australia species (U. uraspis in the Southeast Asia region)



Genera and species with larval information
available among carangid fishes in the
Southeast Asian region — Group 4

Characters

Group 4:
Supraoccipital
crest (SOC)
absent; body
shape moderate

Species
Carangini Atule A. mate
. S. dumerili
o Seriola —
Naucratini S. rivoliana
Seriolina S. nigrofasciata

e Larvae of carangini Megalaspis cordyla are unknown.




Some characters used to identify carangid larvae

Laroche et al. (1996) Head supination — 1/2

(B)
ANGLE PREOPERCULAR SPINE

{A)

SUPRAOCCIPITAL CREST

(1) Simple

& (2.) Serrated

(3.) With spinule (s)

(C.)

SUPRAOCULAR
RIDGE

(D.)

POSTTEMPORAL AND
SUPRACLEITHRAL SPINES




Some characters used to identify carangid larvae

(C.)

SUPRAOCULAR
RIDGE

(1)

Weok
with or
without small
sping

(2.)
— Promingpt
with
serrations

with 2 or 3
large spines

Laroche et al. (1996)
'Head supination — 2/2

(D)

POSTTEMPORAL AND
SUPRACLEITHRAL SPINES

(1)

Spines weak

(E.)

PTEROTIC RIDGE

(2)
Spines prominent




Some characters used to identify carangid larvae

Laroche et al. (1996) .
Pigment-1/3
(F) (G)
Large external melonophores

scattered over dorsolateral
ond ventrolateral surfoces

of body

Internal melanophores on
or adjacent to vomesr

(H.) (1.)
Internal melonophores over Row f{or lins) of external
dorsal aorta melanophores along loteral
midling

Dorsal ond anal
finlet forming

(M.)

(J.) (L)
Melcnoéhores on External melanophores aligned
branchiostegal Internal melanophores along myosepia

membrone over notochord



Some characters used to identify carangid larvae
Laroche et al. (1996)

Pi -
-y gment-2/3
Bilateral dorsal
melanophore rows
(0)
Dorsal melanophore (rowls
e extends to nape
(P)

Median dorsal
melonophors row

.. .
.........

Median dorsal row splits
to form bilateral dorsal
row of melanophores as

dorsal fin develops



/schw
&' SAR)

Some characters used to identify carangid larvae
Laroche et al. (1996)

Pigment - 3/3
@ Fin elongation

— Body Pigmentation

(1) Y

Dense Dorsal fin spines elongate,
/_ present early in development
5 (T)

FPe!vic fin rays develop
() before caoudol fin roys
Light

(V)

Dorsal and anal fin
rays elongate ond
first to develop



Group 1 (1/7)

L a
/ SOON

carangin Alectis cillaris 5 V~Vil 18~20
Supraoccipital crest éi (Ll)-|.,815’;g7
(50C) present 1st dorsal-fin (D) soft chlgz_sl_ 14

1st D soft ray

/ « ray elongate

* First 4-7 spines
shorter and less jverv elongate
visibleat 40 mmSL v e
.:_.;:-;:'-‘""';"" Body deep, tail
. tapering and cau-

_Preopercular spines __dal peduncle low

2.9 mm (Alectis sp.) (s preop) smooth

SOC reduced

2557 1st Asoft ray
/ very elongate

tan s tal .

39mm * Detached 2 spines invisible

Pectoral fin (P, \‘: Ar?us p " ‘f‘giﬁ,’ﬁ‘ﬂ,‘;"ﬁﬂg under skin in
/ L half body 1st anal (A) soft *First 3 D soft rays, and first 2
Pelvic fin (P,) N ray elongate A- and P, soft rays elongate in
elongate : more 13 mm SL

*Distinguishing character underlined
2.9 mm (Leis and Trnski, 2000); 3.9 mm and 6.9 mm (Watson et al., 1996)



Group 1 (2/7fE=y

‘-\sgﬁ

D: V~VI-I, 18~20
A: (Il)-1, 15~17
Scutes: 6~13
V:10+14

First 2 A- and pelvic-fin
soft rays very elongate

Gut protrude more
downward

Hiraga et al. (2014)



Group 1 (3/

carangin Carangoides sp./spP.  [Genus Carangodee
D: VIll-I, 17~34
A:ll-l, 14~27

>OC present Scutes: 11~45

Carangoides malabaricus

Kimura (2011) — Anterior half body | V: 10+14~15

Pigment poor

pigmented

¥~ Anus beyond
o mm spreop  half body
SOC reduced ~ Present v d ' s preop *Single D
\ B Body deep, tai reduced

e tapering and cau-
B dal peduncle low e

e
—

% _': :
"
<, N\ e
<
<, N
e TRy
¥
= oy o —
AC Sy e
AN ' . \\\\_\\_\\. -
A : ;\\ /

AR

4.4 mm . W gitached
| spines
P, pigmented presepnt

Body except abdomen and
ventrolateral tail pigmented

Leis and Trnski (2000)



Group 1 (4/7-

V

carangin Caranx sexfasciatus SE
D: VIlI-I, 19~22
: A:ll-l, 14~17
| Symmetrically- located 2 ¢
Kimura (2011) igment spots present Body deep, tail Scutes: 27~36
o e — tapering and cau- | V:10+15

y SOC present dal peduncle low

Piement present

SOC pigmented oh myomere and
AN along myoseptum

x_Detached 2 A
spines present

*SingleD

Abdominal finfold

heavily pigmented g
4.0 mm | l eavily pigmente 15.4 mm s preop = : 6 pigment bars
s preop develo present
preop P reduced

Watson et al. (1996)



VA<

Group 1 (5/#

carangin Gnathanodon speciosus asae)
D: VII~VIII-I, 18~21
A:ll-1,15~17
Kimura (2011) SOC present : Scutes: 14~26
< Pigment well :
developed V:10+14

*Single D
o Body deep and cau-
dal peduncle low (later 2 Ds)

> Entire body
'\ pigmented

Anus beyond
half body

SOC reduced

Detached 2 A
S preop spines present
reduced

s preop at angle very

elongate Watson et al. (1996)



carangin Parastromateus niger =
D: (V~VI)-l, 40~45
A: (I1)-1, 35~39
Scutes: 8~19
" — SOC present V:10+14
/ Body rhomboid-
shaped
Body very deep,

laterally compressed

Detached 2 A
spines present

' Anus at
E? gggﬁr'or to mid body Anterior dorsal

fin large

Caudal fin

Pigment well
developed on

body

relatively large

5.5 mm: Laroche et al. (1984); 14.6mm
and 15.2 mm: Chayakul (1996)




Group 2 (7/7E7

‘Q\S@b
Carangin Ulua SP. Ulua mentalis
T X D: VIII-I, 20~ 22
Ulua mentalis A:ll-l,17~18
FishBase Body deep Scutes: 26~38
" and laterall V: 10+14
A low, serrate SOC compresse

disappears during flexion

(by 5.0 mm) T~ Body heavily

pigmented

5.0 mm

P, early-forming,
densely pigmented

s preop week

Leis and Trnski (2000)



carangin Alepes sp.

B Genus Alepes
e NI D: VII~VIII-l, 21~27
Igment extenas A:ll-l, 18~23
A e o entirely on dorsal Scutes: 35~ 69
margin of body Body moderate | v: 10+14

Melanophores
scattered on
myoseptum

s preop(s) relatively

small Leis and Trnski (2000)
S R
5\_., . ""’m\ Sve
NNl \7 VAN e X

Selar crumeno;hthalmus 4.1 mm (Laroche et al., 2006)

Characters of body shape and pigment patterns on myoseptum in the tail are shared by Alepes, Selar and
Atule larvae in 4 mm. Selar in 4 mm have a slender body, longer preopercular spines, poor pigment and
melanophores of dorsal body in tail are limited at the anterior tail. Atule larvae have no supraoccipital crest.



carangin Decapterus macarellus |p:vi-i,30~36+1

A:ll-I,26~30+1
Scutes: 24~40
V:10+14

e SOC reduced  Body moderate *Single D

/ (later 2 Ds)

Anus at
s preop developed half body

"\ Detached 2 A
spines present

SOC present
s

Pigment sparse  SOC disappears A dorsal and anal
finlets formed™*

s preop reduced

Laroche et al. (2006)

** In this size, finlets are continuous to 2nd dorsal and anal fins by fin membranes. Spaces between pterygiophores of
last dorsal and anal soft rays and finlets are wider than those of each 2 soft rays. This feature indicates finlet formation.



D: VIII-I, 32~38+1

amrao1)  Carangin Decapterus macrosoma | 5. J6~30+1

V:10+14

Body moderate

Scutes: 24~40

Piement sparse

Pigment appears
on caudal-fin base

—

g

Anus beyond half body
_ . *Single D
Pigment still poor  (later 2 Ds)

SOC reduced —_| Anlagen of dorsal and
; anal finlets appear

s preop developed

Melanophores increase

Detached 2 A
s preop reduced spines present

Hiraga et al. (2014)




carangin Selar crumenophthalmus

fimure (2010 o oreal A:ll-l, 21~23
, , Igment on dorsa 50
Both jaw tips body present only at \S‘/C‘Jltg_flézlg 42

pigmented midbody

SOC reduced Body moderate
W

Pigment present on
SOC present [ateral midline and

/_dorsolateral body 5.6 mm Melanophores align
along myosepta

Ty =

by

*Single D
(later 2 Ds)
AV

Piement on myo-
septum appears

\ Detached 2 A
spines present

a1mm” phores on
lateral body increase

k . .
Laroche et al. (2006) Similar to Atule mate (no SOC).



Group 2 (5/7

. ° ® M y
carangin Selaroides leptolepis D: VIIl-I, 245365
. A:ll-l, 20~23
Kimura (2011) SOC present Pigment patterns on Scutes: 20~ 33
. Pigment present dorsal and ventral body | V: 10+14

on lateral midline

2.85 mm
Dorsal view

Anus beyond R‘ 5 85
: . mm
ml-d bOdy w Ventral view
\ Anbdominal fin-

hold pigmented

=

3.8 mm
Dorsal view

5.8 mm
—— Dorsal view

ST N ‘a\.._ = 5.8 mm
N T Ventral view
5.8 mm Detached 2 A N
Melanophores align spines present * Similar to Selar crumenophtalmus.

along myosepta Chayakul (1996) Note: pigment on dorsal body.




Group 2 (6/7k

Wi 4 ﬂ
*&{ Q\SAR/
) D: V~V-I, 23~28+

~ naucratin Elagatis bipinnulata | 5. 155012

Kimura (2011)

Scutes: O
. : 10+
Pigment present den- v: 10+14
sely on dorsal, lateral ,
Small SOC present midline and ventral body Trunk and tail
gradually tapering,

and tail slim

Anus beyond
mid body

Pigment scattered

on whole body

Dgtache(zld 2 Adspines
absent (later deta-
s preop long ched 1 A spine

d serrate
a0 Hiraga et al. (2014) present)




S. commersonnianus
Kimura (2011)

Body elongate

3.6 mm

\ Am]sfb\éﬁy;ond
mid body

s preop developed ,
Pigment scattered

on whole body

"\ Detached 2 A
spines present

Scomberoides sp./spp.
Leis and Trnski (2000)

scomberoidin Scomberoides sp./spp. Grour2 (7/
S. lysan and S. tol

Genus Scomberoidés
D: VI~VII-I, 19~21
A: 1l-1 (1), 16~20
Scutes: 0

Pigment spots small |y 10+16

Body moderate

-

D spines erect
vertically

Dorsal view

19.5 mm
. IPY D spines tilt to
Dorsal view left or right
A alternatively

S. lysan (upper) and S. tol (lower)
Hiraga et al. (2014)




naucratin Naucrates ductor

Pigment present den- D: IV~V-l, 25~29
, sely on dorsal and ven- A:ll-l, 15~17
FishBace tral body, and abdomen Scutes: 0

V:10+ 15

Body dark

) Anus beyond
Supraorbital, post- mid body

temporal & supra-
cleithrum spines large

s preop developed

Head round, and
body deep

Laroche et al. (2006)




trachinotin Trachinotus baillonii
. .o T. blochii
Trachinotus blochii | ., "o,

T. baillonii
D: V~VI-l, 21~25

A:ll-l, 20~24 A:ll-l, 16~18
Scutes: 0 Scutes: O
V:10+14 V:10+ 14

T. baillonii T blochii- FishBace T. blockii

Anterior dorsal-fin
membrane pigmented

Anterior dorsal-fin mem- Dorsal-fin spines stout

brane unpigmented
o / Body dark
2 Body deeper _,

Y «_ Detache
' spines present

T. africanus (from Bali), T. botla (Mynmar) and T. \X
mookatee (Gulf of Thailand) are reported in the region. Hiraga et al. (2014)




Group 3 (3/&

‘Q\SA%D
carangin Ulaspis secunda U. uraspis
D: VI~VIII-I, 24~30
U. uraspis FishBace Dorsal fin large with é (!cl) ZZN§92
: cutes: 24~
pigment blotches on V- 10+ 14

membrane /

7 pigment bars
present on

lateral body \

25.6 mm - \ Anal fin large with

o SR pigment blotches
Pelvic fin Iarge/' on membrane
and heavily
pigmented

* i i k
Larvae of this species are not known. Laroche et al. (1984)




Kimura (2011)

3.1 mm

(rearing) \ Anus beyond

mid body

Pisment scattered

carangini Atule mate

Snout steep and
head round

on whole body

(rearing)

s preop small
and nearlv in
same size

Group 4 (1/4fE=y

& SAR

D: VIlI-I, 22~25
A:ll-l, 18~21
Scutes: 36~52
V:10+14

S
BN |

TS T e

Pigment present
along myoseptum

12.6 mm

(rearing) \ Detached 2 A

spines present

Laroche et al. (2006)



naucratin Seriola dumerili | 5.\ 18~2>

Scutes: O
FishBace V: 10+14
Blotches present on
Melanophores on dorsal- and anal-fin
dorsal and ventral membranes
Body elongate body dark \
/]

"\ Anus beyond
mid body

S preo ic-fi Body color
re%lucepd SSL‘QC fin at fresh gold

Body dark

S preop at 6 pigment bars present
angle long on lateral body

*Larave of S. dumerili and S. rivolian are quite similar. Pigment
patterns on the D and A fin membranes may different. Laroche et al. (2006)




Group 4 (3%

. . SNT D: VII-I, 26~33
naucratin Seriola rivoliana | "~

Scutes: 0
V:10+14

FishBace

Melanophores on
dorsal and ventral
body dark

3.9 mm TS Anus beyond
mid body Blotches present on Body color at
dorsal- and anal-fin fresh gold
Body dark membranes (> 10 mm SL)

s preop at Sgh’('c'f'n 6 pigment bars present
angle long on lateral body later
*Larave of S. rivolian and S. dumerili ar ite similar. Pi
arave of S. rivolian and S. dumerili are quite similar. Pigment Laroche et al. (2006)

patterns on the D and A fin membranes may different.




Kimura (2011)
Melanophores on
Eve large dorsal and ventral

qe-—-—*v’” N naucratin Seriolina nigrofasciata

body dark

4.5 mm

Anus beyond
S preop at mid body

angle long

Body dark

D: V~VIII-I, 3
A: (1)-1, 15~18
Scutes: 0
V:11+ 13

Blotches present on

dorsal- and anal-fin

membranes .

Dorsal fin large
and membrane
pigmented

15.8 mm

Pelvic fin Iarge/ Anal-fin membrane

and dark pigmented

Lies and Trnski (2000), Hiraga et al. (2014)






