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GENERAL BODY MORPHOLOGY (Adapted from Leis and Carson-Ewart, 

2000) 

Abbreviation 

These abbreviations are used throughout the text 

A 
BD 
BL 

BW 
C 
D 
DSL 
ED 
HL 
HW 
MW 

BD 

Anal fin 
Body depth 
Body length 
Body width 
Caudal fin 
Dorsal fin 
Dorsal spine length 
Eye diameter 
Head length 
Head width 
Mouth width 

Snl. ED 

HL 

POL 

PAL 

NL 
P1 
P1L 
P2 
P2L 
PAL 
PDL 
SL 
SnL 
TL 
VAFL 

\'AFL 

Notochord length 
Pectoral fin 
Pectoral-fin length 
Pelvic fin 
Pelvic-fin length 
Preanal length 
Predorsal-fin length 
Standard length 

Snout length 
Total length 
Vent to anal-fin length 

Figure 1: Postflexion mullid larva showing the routine measurements. Abbreviations are 

defined in the text. 

1 











LARVAL DESCRIPTION 

Ambassidae - Glass Perchlets 

General Morphology 

Larvae of Ambassidae are moderate in-depth and compressed. The eye is round with 

moderate to large in size. The small mouth is oblique and does not reach the anterior edge 

of the eye. 

Head Spination 

Head spination is weakly developed in larvae but highly developed in adults. The 

development of the spines in adults depends on the species. Very small preopercular spines 

are present at the flexion stage. Notochord flexion occurs at a relatively small size. 

Pigmentation 

All ambassids larvae are lightly pigmented with a series of small, closely spaced 

melanophores on the ventral midline of the tail that move onto fin-ray bases and coalesce. 

There are also a few melanophores on the caudal-fin base. Two to three prominent 

melanophores ventrally on the gut. On the angle of the lower jaw, on the gut, and on the gas 

bladder. 

Diagnostic Character 

The larvae have 24 myomeres. The gut is small, tightly coiled, and triangular in shape. 

Following a larva growth, the conspicuous gas bladder increases in size. Initially, the head 

is compressed and round. However, in postflexion larvae, the head becomes slightly 

elongated. The larva of Ambassidae has a short and steep snout with a slightly concave to 

irregular rounded in profile. It then becomes less steep in conjunction with the lengthening 

of the head. Incipient rays appear during flexion, and the soft rays become ossified in early 

postflexion larvae. 

Similar group 

The ambassids larvae are often confused with larvae of apogonids, gerreids, 

pomacentrids, sparids, terapontids, and nemipterids due to their limited head spination 

and tightly coiled guts. Preflexion of nemipterids and ambassids is extremely similar. 

However, nemipterids lack melanophores on the lower jaw, an inflated and conspicuous 

gas bladder, preopercular spination in postflexion, and the head is less compressed. 
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Apogonidae - Cardinalfishes 

General Morphology 

Apogonidae larvae general body shape varies from slightly laterally compressed and 

elongate to strongly laterally compressed and deep boiled. Depending on the species, the 

head shape varies from large, deep, laterally compressed head with a short, round to 

truncate snout to moderate size of the head with an elongate snout. 

Head Spination 

Head spination is present, and it varies among species. It is either completely lacking or 

present in the form of spines on the preopercle, interopercle, subopercle, opercle, 

supercleithrum, post-temporal, pterotic, or supraocular ridge and a small supraoccipital crest 

with a single spine. Generally, head spination appears during the preflexion stage and 

disappears or is reduced greatly and immediately due to settlement. 

Pigmentation 

The pigmentation of apogonids larvae varies from being light and restricted to being heavy 

and spread over most of the body. Pigmentation persistently occurs on the dorsal surface of 

the gas bladder. 

Diagnostic Character 

The larvae of apogonids have 23 to 24 myomeres, a coiled gut during the early preflexion 

stage, a large and conspicuous gas bladder. It also has a large mouth that reaches the mid

eye. The eye is rounded with moderate to large in size. Fin development is extremely 

variable. 

Similar group 

The larvae of apogonids are often confused with larvae from family acropomatids, 

ambassids, berycids, carangids, gerreids, kyphosids, lactariids, lethrinids, leptobramids, 

opistognathids, pempheridids, plesiopids, and serranine serranids. 
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Bothidae - Lefteye Flounders 

General Morphology 

The larvae of Bothidae are extremely laterally compressed and vary in body shape both 

ontogenetically and among species. The larvae are initially elongated and bilaterally 

symmetrical but change shape with growth. They may become fairly slender, ovate, or deep 

and round. The trunk and tail of the larvae are often much deeper than the head. Initially, 

the head is moderate to small and squarish, but as it grows, it becomes more rounded and 

relatively smaller in size. 

Head Spination 

Depending on the genus, Bothidae larvae have a minute to small spines that can be found 

along the edges of the urohyal posterior pelvic process and cleithrum. 

Pigmentation 

The pigmentation of Bothidae larvae varies among the taxa. It is generally sparse to absent 

and develops only on the sinistral side, but some larvae have similar pigmentation on both 

sides. In some taxa, pigmentation also occurs along both the dorsal and ventral margins of 

the head and fins. It also can be found as spots or blotches laterally on the body. 

Diagnostic Character 

The larvae of Bothidae have 32 to 60 myomeres. The gut tube is small in diameter. 

However, it develops a single coil that elongates vertically with growth shortly after 

hatching. The gas bladder is small to moderate in size and is usually inflated during the 

night. Initially, it is located dorsal to the anterior portion of the gut coil or slightly anterior 

to this. 

Similar group 

They are likely to be confused only with other flatfish larvae like Cynoglossidae, 

Pleuronectidae, Psettodidae, Paralichtyidae, Citharidae, and Soleidae. 
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Cynoglossidae -Tonguefishes 

General Morphology 

The cynoglossids larvae are initially elongated to moderate in-depth, compressed, and 

laterally symmetrical. 

Head Spination 

Spination is present on the rostral hook of the head. 

Pigmentation 

In cynoglossids, clusters and longitudinal series of melanophores are initially found along 

the dorsal and ventral body margins. Pigment also appears on the dorsal surface of the gas 

bladder, elongate dorsal rays, pectoral fin, and, in postflexion larvae, mid-laterally on the 

tail. 

Diagnostic Character 

The cynoglossids larvae become extremely compressed and deeper after notochord flexion 

is complete. The head and trunk are initially much deeper than the tapering tail. The tail 

gradually becomes deeper, but it remains less deep than the rest of the body. There are 43-

59 myomeres. The gut is thick and coiled into a single, large loop and protrudes markedly 

from the ventral body margin. The gas bladder is located over the posterior portion of the 

gut. It is inflated at night but otherwise is small and apparently disappears during 

transformation. The small to only just moderate head is initially deep and round and has a 

short, rounded snout. The moderate mouth reaches the posterior margin of the pupil. The 

round eyes are initially moderate to large but are small to moderate in postflexion larvae. 

Similar groups 

The cynoglossids larvae are likely to be confused with carapids, exterilium larvae of some 

ophidioids, and other flatfishes. 
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Drepaneidae - Sicklefishes 

General Morphology 

The larvae of drepaneids are initially deep-bodied with a relatively rotund head and trunk 

and a relatively compressed tail. They become increasingly deep-bodied and laterally 

compressed with growth. 

Head Spination 

The head spination is well-developed and complex. The spination is comprised of a 

supraoccipital ridge, a narrow spine associated with the dorsal margin of the interopercle, 

small to large spines associated with the inner and outer borders of the preopercle, and a 

small supraocular ridge. 

Pigmentation 

The larvae are initially lightly pigmented. Preflexion larvae variously possess scattered 

melanophores associated with the snout, abdomen, pelvic- and pectoral-fin rays, gas 

bladder, and the gut. The rest of the body is unpigmented. 

Diagnostic Character 

There are 24 myomeres. The large, triangular gut is tightly coiled. The inconspicuous gas 

bladder is centered over the gut and elongates posteriorly with growth. The head is large 

and initially round but, after notochord flexion, it develops a steep profile and becomes 

increasingly deep. The short snout is slightly concave in preflexion larvae and becomes 

rounded during the flexion and early postflexion stages. The mouth is initially large, slightly 

oblique, and the maxilla reaches the posterior margin of the pupil. The eye is large and 

round in the smallest specimen, but in large larvae, relative eye size ranges from small to 

moderate. All dorsal- and anal- fin elements are present, but the first soft ray of each 

fin transforms into a spine. 

Similar groups 

The drepaneids larvae are likely to be confused with the closely-related and very similar 

ephippid larvae. 
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Engraulidae - Anchovies 

General Morphology 

The engraulids larvae are very elongate and initially have a cylindrical body that becomes 

moderately compressed by the end of the flexion. There are 39-46 myomeres. The gut is 

long and straight. The head is initially slightly depressed, and by the end of the preflexion 

stage, it is moderately to strongly depressed, depending on the species. The mouth is 

initially small, and the maxilla reaches the anterior half of the eye. The gas bladder is 

apparent from the flexion stage and is inflated only at night. 

Head Spination 

No head spination. 

Pigmentation 

The engraulids larvae are lightly pigmented but have a remarkably consistent pattern of 

pigmentation on the gut. Initially, most of the pigment is located ventrally on the trunk and 

tail: a single row ofmelanophores on the melanophores on the midline of the isthmus; a row 

of melanophores dorsolaterally on the foregut, but which extends to the anus in some 

species; a row of melanophores on the ventral midline of the hindgut; a row of 

melanophores on the ventral midline of the tail; and a few melanophores at the notochord 

tip. Most species also develop pigment dorsolaterally on the gas bladder. The pigment on 

the ventral midline of the hindgut disappears during the flexion or early postflexion stage. 

Other species-dependent pigments may appear on the operculum, on the brain, along the 

cleithrum, internally above the hindgut, on the dorsal- and anal-fin bases, on the dorsal 

midline of the tail, and on the caudal fin. 

Diagnostic Character 

The eyes are large but otherwise are small to moderate, depending on species and stage of 

development. Posteriorly-located dorsal and anal fin appears in preflexion larvae. The 

dorsal fin differentiates slightly earlier than the anal fin. Incipient rays are present by the 

end of the preflexion stage. The dorsal fin has fewer fin rays than the anal fin. The gut may 

overlap the anal-fin origin by, at most, one ray base. 

Similar group 

Many engraulid's characteristics are shared with other larval such as clupeiforms and 

gonorynchiforms. 
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A 

B 

C 

Preflexion: NL:4.11, HL:0.83, ED:0.27, BD:0.47 

Preflexion: NL:5.85, HL: 1.09, ED:0.35, BD:0.65 

Flexion: NL:7.98, HL:1.65, ED:0.41, BD:0.82, 
Artifical reef of oil rigs. 

Figure 15: The larvae of engraulids from Pulau Kapas waters. A: 4.11 mm preflexion, B: 

5.85 mm preflexion and C: 7.98 mm flexion stage. 
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Gerreidae - Mojarras, Silver Biddies 

General Morphology 

The larvae are of moderate depth, ovoid in cross-section. 

Head Spination 

Small preopercular spines are present and weak. 

Pigmentation 

The gerreids larvae have distinctive pigmentation. For preflexion, the larvae have small 

melanophores along the ventral midline extending from just posterior to the vent to the tip 

of the notochord. Following flexion, pigment is found along the anal-fin base, and the 

melanophores originally at the tip of the notochord are found along the base of the caudal 

rays. The pigment is also found along the dorsal and anterior surfaces of the gut and, 

following flexion, on the ventrum of the gut. In larger postflexion stage larvae, pigment 

develops on the head, notochord, and dorsal midline of the caudal peduncle. 

Diagnostic Character 

There are 23-25 myomeres. They become more laterally compressed following flexion. In 

the preflexion stage, the gut is fully coiled and is then triangular and compact. A small, 

inconspicuous gas bladder is present above the anterior portion of the gut. In the preflexion 

stage, the larva has a moderate to large head, is broad and round but becomes more laterally 

compressed with increasing body size. The snout is short and round initially but becomes 

larger and triangular following flexion. The mouth initially reaches about the anterior edge 

of the eye, but in postflexion larvae, it becomes larger, reaching as much as the mid-eye. 

The round eye is large in preflexion larvae and moderate to large thereafter. The dorsal and 

anal fin anlagen develop during flexion. 

Similar group 

The gerreids are most likely confused with ambassids, haemulids, microcanthids, mullids, 

pomacentrids, sciaenids, sparids, and terapontids. 
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Gobiidae - Gobies 

General Morphology 

The Gobiids have elongated to moderate in-depth, usually with a small change in depth 

from head to tail with a long caudal peduncle. The body is round to the ovoid. The rounded 

eye is large and decreases following the flexion. 

Head Spination 

No head spination. 

Pigmentation 

Generally, pigmentation occurs lightly on the dorsal surface of the gas bladder and over the 

hindgut just anterior to the anus. It is often found on the ventrum of the gut and at the 

isthmus and pelvic-fin base. 

Diagnostic Character 

The larva of gobiids has 24 to 27 myomeres. The gut is straight or gently curved below the 

gas bladder and extends to approximately mid-body. A large gas bladder is located midway 

along the gut. The head is small to moderate in size before flexion and moderate in 

postflexion. The post-eye portion of the head increases in relative size following flexion. 

The snout is small and pointed to rounded as the flexion increase. The oblique mouth 

reaches to beyond the anterior edge of the eye. The soft rays of the anal, dorsal and pectoral 

fins begin to form at the start of flexion. However, it is only fully developed at the 

postflexion stage. 

Similar group 

The Gobiids are most likely to be confused with apogonids, scarids, cirrhitids, 

sillaginids, sphyraenids, or myctophids. 
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A 

Flexion: NL:3.00, HL:0.79, ED:0.35, BD:0.63 

B 

Flexion: NL:4.00, HL:1.07, ED:0.35, BD:0.80 

Postflexion: SL:13.00, HL:3.05, ED:0.82, BD:1.96 

Figure 17: The larvae of gobiids from Pulau Kapas waters. A: 3.00 mm flexion, B: 

4.00 mm flexion, C: 13.00 mm postflexion stage. 
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Labridae - Wrasses 

General Morphology 

Generally, labrids larvae are elongate to moderate in-depth and laterally compressed. The 

caudal peduncle is usually deep. The head is laterally compressed and varies in shape, 

which is from triangular and moderate in size to large and deep. 

Head Spination 

No head spination. 

Pigmentation 

In most cases of postflexion pigmentation, labrids larvae are unpigmented. However, it may 

occur limited to a few melanophores that can be found above the vent, on the posterior 

dorsal and ventral midlines of the tail, along the myosepta of the tail, on the dorsum of the 

gut, on the brain, on the lower jaw or on the dorsal fin and anal fm elements. 

Diagnostic Character 

The larvae of labrids have 23 to 28 myomeres. The gut is initially straight and coil 

depending on the species and ranges from the mid preflexion to the late postflexion stage. 

The gas bladder is small in size and often inconspicuous. It is located above the anterior to 

the middle portion of the gut and generally inflated only at night. The mouth is small and 

does not reach the anterior edge of the eye. The eye is small and round in shape, with a 

mass of choroid tissue on the ventral margin. The long-based dorsal fins originate at about 

the level of the pectoral base. There is usually no gap between the vent and anal fins. 

Similar group 

The larvae of labrids are most likely to be confused with Pseudochrominae and 

Pseudoplesiopinae larvae. It can be differentiated by the size of the mouth, head spination, 

pigments, eye shape, and fins count. 
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Mullidae - Goatfishes 

General Morphology 

The mullid larvae are elongate to moderate in-depth and laterally compressed. The 

moderate-size head is rounded dorsally, and the snout is short and steeply sloped. 

Head Spination 

Almost no head spination. 

Pigmentation 

The preflexion larvae have pigment on the dorsal surface of the gut and small melanophores 

along the ventral midline of the tail that is generally lost before flexion. The head 

pigmentation is more extensive during the development. A stripe with internal 

melanophores along the mid-lateral of the tail in flexion. In distinctive postflexion, 

melanophores appear along the dorsal margin of the tail. 

Diagnostic Character 

The larvae have 23 to 25 myomeres. The gut is short and rounded. The gas bladder is 

covered by heavy pigment. The large eyes are round to slightly ovoid. The mouth is small to 

moderate in size, extends to about the anterior edge of the pupil, and is terminal and slightly 

oblique. 

Similar group 

Early mullid larvae are similar to pomacentrids, nemipterids, gerreids, terapontids, 

sparids, and haemulids. The distinctive pigment pattern on the lateral surface and ventral 

margin of the tail is distinguished from nemipterids, gerreids, sparids, and haemulids. Some 

teraponids have this form of pigmentation but can be distinguished from mullids by 

the distance between the anus and the origin of the anal base. From postflexion, the 

absence of head spines in mullids are an important character. 
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Nemipteridae - Thread-fin Breams, Monocle Breams 

General Morphology 

The nemipterid larvae are of moderate depth and laterally compressed. The head 1s 

moderate to large with a steeply sloped, short, rounded snout. 

Head Spination 

The head spination is very limited. Most species have none, and when spination is present, 
it forms late and weak. 

Pigmentation 

Prior to anal fin formation, nemipterid larvae have many tiny, evenly spaced melanophores 
extending along the entire ventral midline of the tail. Pigment generally occurs on the dorsal 
surface of the gas bladder, just anterior to the anus, and ventrally on the gut. 

Diagnostic Character 

The characteristic of nemipterid is the tightly coiled gut, small gas bladder, 23-24 

myomeres, large eye, and ventral midline pigment. 

Similar group 

The nemipterid larvae are likely to be confused with scombrid (Rastrelliger sp.), ambassid, 

pinguipedid, sparid, pomacentrid, or mullid larvae. 
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Pegasidae - Sea moths 

General Morphology 

The pegasid larvae have a broad, round to slightly dorsoventrally flattened head and trunk 

with a laterally compressed, tapering tail. The head becomes increasingly flattened 

dorsoventrally following the growth of the larvae. The mouth is small in size and extremely 

protractile. 

Head Spination 

The head spination is present. Larvae are enclosed in the dermal sac. When it recedes, 

supraoccipital, supraocular and posttemporal ridges form on the head. 

Pigmentation 

Generally, pegasid larva is moderate to heavily pigmented. It has blotches to a more 

uniform distribution of melanophores over most of the body and pectoral fins. However, 

only light pigmentation is observed on caudal, dorsal, and anal fins, and no pigmentation 

occurs at the dermal sac and pelvic fins. 

Diagnostic Character 

The larvae of pegasid have approximately 19-20 myomeres. In preflexion larvae, the gut is 

deep and extends to the mid-body, while in postflexion larvae, the gut extends as much as 

two-thirds body length. The gas bladder is not apparent. Depending on the species, the 

shape and length of the snout vary from short and tapered to elongate and flat. The larvae 

are enclosed in a dermal sac. Bony rings of the head and trunk begin to ossify at 

approximately 2 mm, but the tail is only fully encased in body rings at 7 mm. 

Similar group 

The pegasid larvae are often confused with the larvae of tetraodontiform and lophiiform. 
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Similar group 

The platycephalid larvae are most likely similar to scorpaeniform fishes, anthiine serranids,

which are hoplichthyids and triglids. Some taxa of separate groups might be confused 

with early platycephalid larvae, including opistognathids, percophids, and sphyraenids. 

A 

Preflexion: NL:2.94, HL: 1.09, ED:O.32, BD:O.82, 
Artificial reefof a fishing vessel, sampling atl Orn water depth. 

B 

Preflexion: NL:3.OO, HL:1.O1, ED:O.31, BD:O.84, 
Artificial reef of a fishing vessel, sampling at 1 Orn water depth. 

C 

Postflexion: SL:8.59, HL:3.54, ED:O.86, BD:2.23, 
Artificial reef of a fishing vessel, sampling at 1 Orn water depth. 

Figure 26: The larvae of platycephalids from Pulau Kapas waters. A: 2.94 mm preflexion, 

B: 3.00 mm preflexion and C: 8.59 mm postflexion stage. 
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A 

B 

C 

Preflexion: NL:2.42, HL:0.50, ED:0.24, 

BO:0.48, Kuala Pahang waters. 

Flexion: NL:4.05, HL: 1.05, ED:0.39, BD:0.80, 
Artificial reef of oil rigs, Pulau Kapas waters, sampling at 1 Orn water depth. 

Flexion: NL:4.16, HL:1.20, ED:0.38, BD:0.78, 
Artificial reef of oil rigs at Pulau Kapas waters, sampling at 1 Orn water depth. 

Figure 31: A: 2.42 mm preflexion stage of sillaginid larva collected from Kuala Pahang 

waters. B: 4.05 mm flexion and C: 4.16 mm flexion stage larvae collected from Pulau 

Kapas waters. 
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Tetraodontidae - Puffers 

General Morphology 

Early preflexion larvae have an ovoid head and trunk and have a slender, tapered tail. By 

the late preflexion stage, the head and trunk are more robust, and the larvae are capable of 

inflation. The gut, which is broad and coiled, extends to about mid-body in early preflexion 

larvae and to beyond three-quarters of the body length in larger larvae. The head is large 

and ovoid rotund. The snout may be short and round or slightly elongated. The mouth is 

small and does not reach the anterior edge of the eye. 

Head Spination 

No head spination. 

Pigmentation 

The early preflexion of tetraodontids is heavily pigmented on the dorsal and dorsolateral 

surface of the gut and moderately pigmented on the top of the head. In larger larvae, 

pigment develops on the dorsal portion of the trunk. 

Diagnostic Character 

The larvae of tetraodontids have 19-21 myomeres. The broad, coiled gut extends to about 

mid-body in early preflexion larvae and to beyond three-quarters body length in larger 

larvae. A gas bladder is present but is often inconspicuous due to the dermal sac and heavy 

pigments. There are no pelvic fins. 

Similar group 

Families that are most likely similar are ceratioid and antennariid anglerfish and other 

rotund tetraodontiform fishes with dermal sac ( ostraciids, diodontids). Early 

tetraodontids larvae are slenderer than diodontids and ostraciid larvae and do not 

have a relatively uniform pigment pattern of the latter two. 

60 



A 

B 

C 

Preflexion: NL:3.54, HL:1.12, ED:0.48, BO:1.13, 

Artificial reef of a fishing vessel. 

Preflexion: NL:4.28, HL: 1.34, ED:0.63, 

BO:2.20, Artificial reef of a fishing vessel. 

Preflexion: NL:4.29, HL:1.53, ED:0.60, BO:1.52, 

Artificial reef of a fishing vessel. 

Figure 32: The larvae of tetraodontids collected from Pulau Kapas waters. A: 3.54 

mm preflexion, B: 4.28 mm preflexion and C: 4.29 mm preflexion stage. 
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