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ABSTRACT

Morphometric data of six dominant farmlies of fish larvae were examined to cbserve the degree
of similarity among the six families. The experiment was conducted in the seagrass-mangrove
ecosystems of Gelang Patah, Johor Strait, Peninsular Malaysia. Samples of fish larvae were
collected by using bongo net through 30 min subsurface tow. The six dominant families
{Terapontidae, Gobiidae, Sillaginidae, Nemipteridae, Blenniidae and Leicgnathidae) were selected
for the morphometric analysis using one-way ANOVA by SPSS and PRIMER & software for cluster
analysis. All the morphometric characters, total length, standard length, body depth, snout length,
head length, eye diameter and pre anal length of the six dominant families of the order Perciformes
were found to be significantly different (p<0.05). The study is formed a basis for further extensive

research to be carried out on larval fishes in Malaysian waters.
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INTRODUCTION

In majority of species with pelagic eggs occurring around the British Isles, the newly hatched
larvae is less than 4.0 mm long (Russell, 1976). The larval stage after the yolk-sac absorption 1s
conveniently divided into preflexion, flexion and postflexion stages. Kcologically, larvae and adult
are often entirely different and can be considered as different ecospecies (Leis and Carson-Ewart,
2000). Various fish species especially their larval and juvenile stage inhabit the seagrass beds for
their reproduction and feeding. Merambong Shoal seagrass beds are among the most dense
seagrass ecosystem in Peninsular Malaysia (Ara ef al., 2011¢). Seagrass beds and mangrove are
the place, where species are known to use the habitats during their juvenile life stage
{Nagelkerken et al., 2000). They stay there for at least a few months, as these habitats provide high
abundance of foods and low predation pressure (Huijibers et al., 2008). The fish and its habitats
should be safe in national balances. For this perspective, P. anatelicus 1s common and rare fish on
the global scale (5as1, 2011).

Larvae are often amazing morphologically change from the adult (Leis and REennis, 1983). In

measuring the discreteness and relationship among various taxa, morphological characteristics are
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commonly used and have long been used to identify varicous stocks of fish. As a first step in
investigating the structure of species, the morphometric analyses can be used (Daud et al., 2005).
It 1s often the best method for obtaining the desired information by means of statistical analysis
{Gouch, 1984).

Measuring discreteness and relationships among stocks for morphometric characters are
powerful implements (Thssen et al., 1981; Melvin et al., 1992). Although, the feeding biclogy of
major adult fishes in the seagrass have been studied in the Peninsular Malaysia (Jimmy, 2007),
there is no report concerning morphometric analysis of fish larvae in Malaysia so far. Therefore,
the focus on morphometric variation among the families of fish larvae is a new attempt in this
direction.

MATERIALS AND METHODS

Study site and sampling: The study was conducted in seagrass, mangrove and estuarine
ecosystem of Gelang Patah, Johor Strait Peninsular Malaysia (Fig. 1). Five sampling stations were
selected along the axis of Pendas rver estuary and Johor Strait. Among them, two stations were
established within the river estuary (S1 and S2), two were outside the river mouth along the Strait
(53 and 54) and the other one was in open sea (55). The specific location of the sampling stations
were as S1 (IN 01°23.345"; E 103°26.741"), upper estuary; S (N 01°22.79"; E 103°38.140"), middle
estuary; S3 (N 01°21.597"; K 103°37.491"), lower estuary; 54 (N 01°19.414°; E 103°35.628"),

Upper estuary (S1)

Middle estuary (S2)

Lower estuary (S3)
N

Seagrass (S4)

*

Open sea (S5)

*

Fig. 1. Geographical location of the sampling sites in the seagrass-mangrove ecosystem of Gelang
Patah, Johor Strait, Peninsular Malaysia
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Fig. 2: Diagrammatic representation of measurements total length (TL), body length (BL), body
depth (BD), snout length (5nly), head length (HL), eye diameter (at vertical axis) (ED), eye
diameter (at horizontal axis) (KDH), pre anal length (PAL) and vent to anal-fin length
(VAFL) taken on specimens (Leis and Carson-Ewart, 2000)

Merambong seagrass beds and 55 (IN 01°18.799°; . 103°35.246"), outside seagrass areas (open sea).
Sampling stations were approximately 1 km apart from each other (Fig. 1).

Sample processing: Samples of fish larvae were collected by using Bongo net through 30 min
subsurface tow from each station. SBamples were immediately fixed in 5% formalin and transported
to the laboratory. In the laboratory, fish larvae were sorted from the rest of the zooplankton and
were preserved in 75% alcohol. Individuals of fish larvae were 1dentified to the family level using
the appropriate literatures (Leis and Carson-Ewart, 2000; Russell, 1976; Ckiyama, 1988,
Ghaffar et al., 2010).

Data measurement: In total of 252 specimens in various sizes ranging from 1.08-6.05 mm were
used for morphometric measurements. Eight selected morphometric characteristics, as shown
in Fig. 2 were measured using the KEYENCE Dhigital microscope (VHX-500) for each sample. The
morphometric characters measured include the Total Length (TL), Standard Length (SL), Body
Depth (BD), Snout Length (8nl.)), Head Length (HL), eye diameter (at vertical axis) (KDV), eye
diameter (at horizontal axis) (EDH) and pre anal length (P anal L).

Data analysis: The morphometric data were analyzed using one-way ANOVA by SPSS software
and PRIMER 5 software for cluster analysis.

RESULTS

Morphometric description

Gobiidae: The body was moderate to elongated with the total length that ranged from
1.08 to 5.58 mm with an average of 2.35 (20.63) mm. The gut was straight or gently curved but
not compact and some samples show ‘S'- shaped of gut (Fig. 3). These larvae were lightly
pigmented. Some samples show the pigmented at ventral of the gut or the ventral midline of the
tail or both.
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Fig. 3. Photograph of a Gobiidae larva collected from the seagrass-mangrove ecosystem of Gelang
Patah, Johor, Peninsular Malaysia

Fig. 4. Photograph of a Terapontidae larva collected from the seagrass-mangrove ecosystem of
(elang Patah, Johor, Peninsular Malaysia

[ 1,00 mm)|

Fig. 5: Photograph of a Sillaginidae larva collected from the seagrass-mangrove ecosystem of
Gelang Patah, Johor, Peninsular Malaysia

Terapontidae: The body of Terapontidae larva was elongated. The total length of the larvae was
1.47-4.78 mm with the average standard length of 2.76 mm (#0.50). The gut was triangularly
coiled and compact and the snout was rounded. The head length was moderate with the range from
0.12 to 1.52 mm and the average was 0.78 mm. Body was lightly pigmented or sometimes no
pigment was observed (Fig. 4). The pigment was cbhserved at ventral of gut.

Sillaginidae: The body was elongated which the range of TL between 2.00 to 6.05 mm with
an average of 3.61 mm. The gut was coiled. The snout was pointed and slightly concave in profile
(Fig. 5). The head length was 0.15-0.50 mm. These larvae were lightly pigmented and
characterized by a single row of melanophores along the wventral midline of the trunk and

tail (Fig. 5).

Blenniidae: The total length of the family was moderate, 1.80-3.43 mm with an average
of 244 mm. The gut was coiled, relatively short to body length and do not reach the mid body
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{100 |

Fig. 6: Photograph of a Blenniidae larva collected from the seagrass-mangrove ecosystem of Gelang
Patah, Johor, Peninsular Malaysia

Fig. 7. Photograph of a Nemipteridae larva collected from the seagrass-mangrove ecosystem of
Gelang Patah, Johor, Peninsular Malaysia

{(Fig. 8). The snout was rounded and relatively short to head length (0.47-0.97 mm). The mouth
was reaches of mid eve. No dorsal or anal fin was observed among the sample during the
observation but the pectoral fin can be observed. The larvae were heavily pigmented. The pigment,
was observed on dorsal surface of the gut or at the pectoral fin (Fig. 6).

Nemipteridae: Larvae were deep and compressed. Body depth of this family was 0.52-0.94 mm
with on average of 0.70 mm and the standard length measured range from 1.75 to 3.45 mm with
the average standard length of 2.38 mm. The gut was tightly coiled, triangular coiled and relatively
short to body length. Lightly pigmented or sometimes no pigment was observed. The pigment was
observed on nearly dorsal surface of the gut or ventrally on the gut (Fig. 7).

Leiognathidae: Larvae were deep and compressed. Total length was 1.55 to 2.21 mm. The body
depth of this family was 0.54-0.74 mm with an average was 0.64 mm and the standard length
measured range from 1.16 to 2.01 mm with the average standard length was 1.63 mm. The gut was
compactly coiled. The head was large in size with spine. The larvae were lightly pigmented. The
pigment was observed on head region. The special features of this larva include the pre-opercula
spine and serrate supra-cceipital (Fig. 8).

Morphometric variation: The range and MeantStandard Dewiation (SD) wvalues of the
morphometric characters for the six dominant families from the same order Perciformes are
presented in Table 1. The ANOVA showed that the mean differences of all characteristics are highly
significant (p<0.05).
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Fig. 8 Photograph of a Leiognathidae larva collected from the seagrass-mangrove ecosystem of

Gelang Patah, Johor, Peninsular Malaysia

92 5

98

100 -
Sillaginidae =~ Gobiidae Nemipteridae Leiognathidee Terapontidae  Blenniida

Fig. 9: Dendrogram of six dominant families of fish larvae based on morphometrie characters

Table 1: Analysis of each morphometric characters {mm) of six dominant families

Gobiidae Terapontidae Sillaginidae Blenniidae MNemipteridae Leiognathidae

N =98 N =103 N=17 N=10 N=16 N=38
Characterishics Mean+3D Range Mean+sD Range Mean+2D Range Mean+ZD Range Mean+8D Rangs Mean+ZD Range p-value
TL 2.36+0.83 1.08-558 2.76x065 147-4.78 361+1.02 2.00-6.06 2.44+052 1.30-3.43 2854054 186-413 1.83+0.24 1.55-2.21 0.00%*
8L 2.16+0.58 0.92-5.05 2624050 147418 35244074 1.88-499 2.26+048 1.76-3.36 2.3840.43 1.75-345 1684027 116-2.01 0.00%
BD 0594069 0.25-1.26 0.69+0.24 033272 05340.17 031-1.04 0.47£0.08 0.36-0.59 0.7040.13 052-0.84 064007 0540.74 0.00%
SnL 0.22+0.01 0.03-0.668 0.23£0.11 0080.76 028+0.09 015050 0.16£0.07 0.06-0.29 0.27+0.11 0.10-046 0.22+0.20 0.10-0.71 0.14%*
HL 0.74+£0.21 0.08-1.77 0.78+0.19 0.12-162 028008 0.15-050 068019 0.47-097 0.78+0.15 051-1.06 048017 0.24-0.77 0.00%*
ED () 0.26£0.22 0.10-1.32 0.28+0.06 0.14-.0.84 0924027 053-1.68 026£004 0.19-0.31 0284005 019-086 0.20+0.08 0.16-0.24 0.00%*
ED H) 0.2840.18 0.12-1.71 032017 0.18-189 021005 0.18-0.35 0.28+0.05 0.20-0.35 029+0.06 022-0.39 0.27£0.18 0.18-0.71 0.00%*
PanalL 1274034 0.45-3.02 124026 0865-2.09 179048 0.96-2.80 1064034 0.74-1.48 1.1540.28 080-1.66 0.77+0.12 062095 0.00%*

TL: Totallength, 8L Standard length, BD: Body depth, 8nL: Snout length, HL: Head length, ED (V): Eye diameter (at vertical axis), ED (H): Eve diameter (at horizontal
axig), P anal L: Pre anal length, #**Highly significant at 5% level (p<0.08)

Dendrogram based on morphometric characters showed five clusters amongst the populations
{(Fig. 9). The similarity matrix indicated that there were about 92-94% similarity between
Sillaginidae  and  from other families. Second cluster, it contains families of Gobiidae,
Leiognathidae, Nemipteridae, Terapontidae and Blenniidae. Third clusters contains family of
Leiognathidae, Terapontidae and Blenniidae. Blenniidae and Sparidae fall under the
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same group, same as Gobiidae and Nemipteridae. The highest morphometric resemblance
was observed between Blenniidae and Terapontidae with 97.75% of similarity (Fig. 9). While, the
lowest morphometric resembles was observed between Sillaginidae and Gobiidae with 91.36% of
similarity.

DISCUSSION

To describe the morphological features of fish larvae are often difficult. Firstly, some
characteristics that are wital in describing the morphology of the larvae, whether they are not, fully
developed or broken such as fin ray and head spines. For further description, the shape and length
of the gut are considered. Other characteristics that can be seen and described during the research
works are size of mouth, shape of snout and head. Moreover, the characteristic such as fin ray and
teeth cannot be fully ascertained because of the limitation such us broken appendages,
unconfirmed taxonomic characteristic or not fully developed. These were encountered in most
families except Blenniidae. As Blenniidae, the pectoral fins are well formed and this is the
distinguished characteristic of this family.

Family Blenniidae are characterized by their short coiled gut and heavily pigmented, rounded
head, moderate to large preopercular spine, moderately sized teeth and early development of the
pectoral fin (Watson, 1983; Leis and Carson-Ewart, 2000). This is the most abundant family in the
seagrass-mangrove ecosystem of Gelang Patah, Johor Strait. It is found in all the stations during
the study period. It is previously reported from Sarawak and Sabah (Blaber et al., 1997),
Indonesia {(Scewito and Schalk, 1990), Thailand (Janekarn and Boonruang, 1986) and Taiwan
(Tzeng and Wang, 1992).

Fish larvae of family Gobiidae are characterized by elongated and depth body, triangular gut,
rounded and large eye, melanophores are present on the gut, ventral and dorsal of the tail. All
characteristics are well agreed with the (Leis and Carson-Ewart, 2000). It is one of the dominant,
farmmlies in the study area. Gobiidae larvae are available in almost all estuaries in the
Sarawak and Sabah (Blaber ef al., 1997). It 1is also reported in studies from Thailand
{Janekarn and Boonruang, 1986), Indonesia (Scewito and Schalk, 1990) and Taiwan
{Tzeng and Wang, 1992).

Fish larvae family Leiognathidae are previously reported from Taiwan (Tzeng and Wang,
1992), Indonesia (Soewito and Schalk, 1990), Thailand (Janekarn and Boonruang, 1986) and
Australia (Leis and Carson-Ewart, 2000). Larvae were easily distinguished by their deep and
compressed body. The head 1s large, with spine and the pre operculum spines are present
(Janekarn and Boonruang, 1986). It is found 383 to Sb from the study area. However, this family
adult is previously reported (Jimmy, 2007) from the same region and (Yaakup et al., 2006) from
Terengganu, Peninsular Malaysia.

Fish larvae of Nemipteridae are identified by their compressed body, triangular gut, large head
with a round snout and melancphores are on dorsal surface of the gut. All these characteristics are
similar with Leis and Carson-Ewart (2000). It 1s found in all the investigated areas during the
study periced.

Larvae Sillaginidae is recognized by an elongated body, straight gut, head is moderate to
elongate and snout pointed which are similar with the description of Leis and Carson-Ewart (2000),
This family is observed in all the stations (51 to 55) of seagrass-mangrove ecosystem of Gelang
Patah, Johor Strait, Peninsular Malaysia.
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Family Terapontidae is one of the dominant fishes in the seagrass-mangrove ecosystem of
(relang Patah, Johor Strait. It is observed in the upper estuary (51), lower estuary (83), seagrass
beds (54) and outside of seagrass beds (SB) during the study period.

There is no report regarding morphometric variation among the families of fish larvae.
There are some report on feeding (Ara et al., 2009, 2010 and 2011a) and some on composition
(Ara et al., 2011b) from the study areas. However, most previous works on the morphometric and
meristic variation were among species level of fish (Daud et al., 2005; Quilang et al., 2007) and
shrimp (Amin et al., 2010). The one way ANOVA test 1s used by the most researchers to investigate
the morphometric characteristic among the species whether it differs significantly or not. According
to the ANOVA test, among of the six families, all the characteristics of the fish larvae are
significantly different (p<0.05). This revealed that morphometric characteristic of fish larvae,
amongst the six families is not similar and they are differing. Therefore, it could be concluded that
all the families belongs o order Perciformes are different from each other.

CONCLUSIONS

All the morphometric characters, total length, standard length, body depth, snout length, head
length, eye diameter, eye diameter and pre anal length of the six dominant families of the order
Perciformes were found to be significantly different (p<0.05). Further details study on systematic
ecology and biology of the fish larvae are needed from other geographical locations in Malaysia to

gather more information for sustainable management of fishery resources.
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