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Introduction

Humpback grouper, Cromileptes altivelis, is
begining to be developed for commercial business,
and has been spawned under  controlled
environment. Though, it could be spawned under
controlled environment, the spawning must be done
collectively (several broodstock in one tank).
Usman (1999) reported that, in a tank in the ratio of
1: 1 or 2 : 1 male to female.

Humpback grouper fishes do their spawning
during the night, around 22.oo h till 04.oo h.  Spawning
activity usually occurred during the dark moon, that
is 3 days before the appearance of a new moon
and 5 days after appearance of the moon at the

beginning of the month (Sudaryanto et al.,1999;
Usman, 1999).  The eggs that have been fertilized
are transparent, floating on the surface, while the
unfertilized eggs are white in color and would sink
to the bottom. (Lies in Polovina and Ralnston, 1987;
Antoro et al., 1999 and Usman, 1999). The fertilized
eggs would developed into embryos and finally
would hatched out to become larvae.

During the development of embryos to
larvae, they would passed through some stages.
Woynarovich and Horvath (1980), reported that the
development of embryo occurred immediately after
fertilization of the egg cells by sperm. The fertilizing
process begins with the cleavage of blastula,
gastrula, organogenesis and finally to hatching. It
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Cromileptes altivelis, under controlled condition. The above study was carried out from spawning of broodstocks
to obtain the fertilized eggs till fully yolk sac and oil droplet absorption.  The results showed that the mean diameter
of humpback grouper egg was 828.69  45.91 m.  The fertilized eggs hatched in 20 hour 10 minutes at the temperature
of 27 to 28o C. The hatched larvae had a mean length of 1.86 mm, and a mean height of 0.460 mm.  The yolk sacs and
oil droplets were totally utilized after 63 and 65 hour after hatching (HAH), respectively.  One day larvae had an
average length and height of 2.253 mm, and 0.615 mm, respectively.
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Abstrak

Penelitian ini telah dilakukan untuk menentukan perkembangan embrio dan pre larva pada ikan kerapu bebek
Cromileptes altivelis, pada kondisi terkontrol. Penelitian diatas dicari dari pemijahan induk hingga menghasilkan
pembuahan telur sampai kuning telur penuh dan tetesan minyak terserap. Hasil menunjukkan bahwa diameter rata-
rata telur ikan kerapu bebek adalah 828,69  45.91 m. Pembuahan telur ditetaskan dalam 20 jam 10 menit pada
temperatur 27–28oC. Larva yang menetas mempunyai panjang rata-rata 1,86 mm dan tinggi 0,460 mm. Jumlah Kuning
telur dan tetes minyak yang digunakan setelah 63 dan 65 jam setelah menetas (HAH) secara berturut-turut. Larva
berumur satu hari mempunyai panjang dan tinggi  secara berturut-turut 2,253 mm, dan 0,615 mm.

Kata kunci: Ikan Kerapu Bebek (Cromileptes altivelis);  Larva; Penetasan; Telur
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was also explained that the series of stages in the
developing embryo were (1) swollen of fertilized
egg, (2) first cleavage or 2 cell stage, (3) 4 cell
stage, (4) morula (early stage), (5) morula (later
stage), (6) blastula, (7) gastrula, (8) closing of the
blastopore (9) development of tail and head buds,
and (10) egg ready for hatching. Meanwhile Balon
(1985) stated that during the embryonic
development it is divided into three stadia, they are
cleavage of the egg, embryonic and free embryonic
(eleutheroembryo) stages.

The duration of the embryo development to
larva varies, depending on the size of yolk sac
(Nontji, 1984), environment and species (Effendie,
1978). For example brown marbled grouper,
Epinephelus fuscoguttatus, hatching took place
within 19 hours after fertilization (Anindiastuti et
al. ,  1999), and spotted coral-trout fish,
Plectopomus maculatus, is about 16 to 18 hours
after fertilization (Diani et al., 1991).

Effendi (1997) reported that the development
of larvae is divided into two stages of pro-larvae
and post larvae. Pro-larvae stage is when the larvae
still has it yolk sac and transparent body. Post larvae
stage is when the larvae had fully used the yolk
sac and formation of organs until larva looked like
the adult fish. Therefore, the morphological
development of each species of the grouper fishes
is different to each other. The objective of this study
was to observe the egg till yolk sacs and oil droplet
finished.

Materials and Methods

The eggs were obtained form the result of
the natural spawning by manipulation of the
environment.  Water in spawning tank was lowered
up to a height of 60 cm in the morning at 8.oo h and
maintained till 15.oo h, when the water level was
again raised to 275 cm level. The broodstock
spawned collectively, with the ratio of 10 male and
19 female in a round tank of 80 tons volume.  The
eggs, after fertilization were taken and incubated
in an aquarium with the size of 60 x 40 x 40 cm or
96 litre volume at the temperature of 27 to 28 oC.
The eggs were observed under a “Nikon”
microscope for development of embryo until they
hatched.  For each changing stages pictures were
taken serially.

The observation of the volume of yolk sac
and oil droplets were done every three hours until

the yolk sac and oil droplets were used. For every
observation 10 larvae were used. The volume of
yolk sac and oil droplets were calculated based on
a formula from Kohno, et al. (1986). V =  / 6 x L
x H2  for yolk sac and V = 4/3 x  x r3 for oil droplet
absorption, which V is Volume,  = 3.14, L is length,
H is Height, and r is radius.

Results

Embryonic Development

The fertilized eggs of humpback grouper are
rounds, transparent, and pelagic. They do not stick
to each other and aggregate together when there is
no aeration. The eggs diameter were 707.84 to
864,64 m with an average of 828.71  45.91 m.
The fertilized eggs would develop to become embryo,
then hatch after reaching their perfection. The
duration for eggs to embryo development are as
shown in Table 1 and Figure 1.

Ten minutes after fertilization, the perivitelline
space was formed and the chorion filaments were
obvious. Blastomer will be visible in about 15 minutes
after fertilization (AF). In about 25 minutes AF, 2
blastomers undergoes cleavage and would
developed into 4 cell stage in 45 minutes. The
blastula stage would occur in 4 hours 40 minutes
and would developed into gastrula in 7 hours 25
minutes AF.  At this stage, the egg would have been

Table1. The embryo development of humpback grouper,
             Cromileptes altivelis, at 27–28 oC.

The embryo development                        Time

                                                    Hour                Minute

Fertilization                                 00                       00
2 cell satge                                  00                       25
4 cell stage                                  00                       45
8 cell stage                                  01                       05
16 cell stage                                01                       15
32 cell stage                                01                       30
64 cell stage                                02                       08
Morula                                         02                       45
Blastula                                       04                        40
Gastrula                                       07                       25
Formation of embryo                 10                       25
Development of head                12                       30
and tail buds
Complete embryonic                  18                       10
development
Tail coming out of shell             19                       30
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covered by blastoderm for 1/4 of its body.
Gastrula stage was formed when the blastoderm
has covered about ¾ of the egg.

After  the gastrula stage, the egg
development continues into the embryo stages or
organogenesis (organs formation). During the
embryo development, head and tail formation was
in tandem. When the embryo developed into its
perfect form, it was very active, especially at the
posterior side. About 19 hours 5 minutes AF, the
tail appeared from its casing and generally the larvae
would hatched in about 20 hours 10 minutes AF.

Larvae Development and Absorption of Yolk Sac
and Oil Droplet

The larvae morphology development started
from hatching until it reaches the yolk sacs and oil
droplet were finished as shown in Figure 2.  The

newly hatched larvae have a yolk sac and an oil
droplet. The average volume of the yolk sac is
0.15456 m3, and the oil droplet is 0.00352 m3.
The rate of yolk sac and oil droplet absorption can
be seen in Table 2, Figures 3 and 4 .

The newly hatched larvae would depend on
the yolk sac for growing and developing.  Three
hours after hatching 8.57% of the volume of yolk
sac and 7.39% of oil droplet had been absorbed.
The rate of yolk sac and oil droplet absorption were
very fast up to 33 hours after hatching (HAH) after
which the remaining volume of yolk sac was only
8.34% and the oil droplet was 21.02% respectively
(Appendix 1). The yolk sac was totally absorbed
when the larva was at 60 to 64 HAH. The
relationship of the yolk sac absorption versus the
age is linear with an equation of Y = -0.0001x +
0.0064 ; r 2 = 0.96, while the oil droplet had a

Figure 1.    Stage of embryonic development of humpback groupers, Cromileptes altivelis,  A) fertilization, B) 1 cell
stage, C) 2 cell, D) 4 cell, E) 8 cell, F) 32 cell, G) 64 cell, H) morula, I) blastula, J) gastrula, K) formation of
embryo, L) development of head and tail buds, M) complete embryonic development, N) tail coming out
of shell and O) hatching
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Figure 2. Larva development (A) Few minutes after hatching, (B) 1 days old and (C) 2 days old.
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Figure 3. The absorption rate of yolk sac (Ys) and oil droplet (Od) of humpback grouper, Cromileptes altivelis, larvae.

Table 2. The rate of yolk sac and oil droplet absorption of humpback grouper, Cromileptes altivelis, larvae

Age (hrs) Yolk sac Oil Droplet

Length
(mm)

Height
(mm)

Volume
µm3 % Length

(mm) Volume µm3 %

0 0.8852 0.5523 0.15456 100 0.8880 0.00352 100

6 0.8326 0.4777 0.09942 64.32 0.1732 0.00272 77.27

12 0.6821 0.4185 0.06253 40.46 0.1636 0.00229 65.06

18 0.5941 0.3539 0.03894 25.19 0.1439 0.00156 44.32

24 0.4510 0.2725 0.02766 17.90 0.1349 0.00129 36.65

30 0.3579 0.3037 0.01727 11.17 0.1142 0.00078 22.16

36 0.3253 0.2561 0.01117 7.23 0.0883 0.00036 10.23

42 0.2847 0.2155 0.00692 4.48 0.0702 0.00018 5.11

48 0.1686 0.1356 0.00163 1.05 0.0533 0.00007 1.90

54 0.1429 0.0983 0.00080 0.52 0.0488 0.00006 1.70

60 0.0889 0.0794 0.00029 0.19 0.0291 0.00001 0.28

63 0.0334 0.0259 0.00001 0.01 0.0120 0 0

3
3
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quadratic relation with age with an equation
of Y = - 1.59E-07x2 + 7E-06x – 2E-05 ; r 2 = 0.97
(Table 4; Figure 4).

The average total length of the humpback
grouper larva that was just hatched was 1.865 mm
and the average height was 0.460 mm (Figure 5).
At the moment the yolk sac was totally absorbed,
the larva’s length had increased to 2.54 mm, and its
height had increased to 0.790 mm respectively.  The
rate of growth for larva from hatching to total yolk
sac absorption was 0.11 mm per day or 0.049 mm
per hour. During this period the process of
development for digestive system, eyes, mouth
opening and pigment also occurred. The mouth

would opened before the yolk sac was totally used
up while eyes pigment was not yet visible.

Discussion

The humpback grouper eggs were round,
pelagic, transparent, non-sticking and would coalesce
when there was no aeration. The shape and
characteristic of the humpback grouper eggs were
the same as other marine coral fishes (Leis in
Polovina and Ralstons, 1987; Lim at al., 1990; Doi
and Singhagraiwan, 1993) cod, Gadus morhua,
(Huse in James, 1991), red sea bream fish (Fukusito
in James, 1991) and Sillaginodes punctata,
(Burce, 1995). The diameter of the humpback
grouper eggs vary from 707.84 to 864.64 m with
an average size of 828  45.95 m. Tang (1979) in
Polovina and Ralstons (1987), reported that the size
of the eggs ranged from 0.80–0.83 mm. There were
similar observations in other marine and freshwater
species such as, cod, red sea bream, red snappers,
river catfish, Mystus nemurus, and etc (Leis in
Polovina and Ralstons, 1987; Lim et al., 1990 Huse
in James 1991; Fukusito in James 1991; Doi and
Singhagraiwan, 1993; and Tang, 2000).

The humpback grouper eggs, which had
been fertilized would developed into embryos and
hatched at 20 hours 10 minute after fertilization at
the temperature of 27–28oC.  Minjoyo et al. (1999)
reported that eggs of humpback grouper would
hatched after incubation for 17–19 hours AF at the
temperature of 27–29oC, 17 hours 45 minutes at
temperature of 27–30.5oC (Tridjoko et al., 1996)
and 22 hours at 28.4oC (Tang et al., 1979 in
Polovina and Ralstons, 1987). The difference in the
incubation period was due to the temperature.

Figure 4. Relationship  of  age (hour) with   yolk   sac (a) and  oil   droplet  (b)  for humpback grouper,
              Cromileptes altivelis, larvae.
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Table 3. The length and height (mm) of humpback
grouper, Cromileptes altivelis, larvae during
the yolk sac and oil droplet absorption

Age (day) Length (mm) Height (mm)

   0   1.865   0.460

   6   1.968   0.516

  12   2.150   0.547

  18   2.218   0.574

  24   2.281   0.604

  30   2.305   0.632

  36   2.323   0.649

  42   2.340   0.667

  48   2.365   0.699

  54   2.416   0.730

  60   2.481   0.753

  63   2.540   0.790
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Lower temperature will slow down the embryo
development process, because the energy needed
in metabolism process is relative less. Fukusito in
James, (1991), reported that the red sea bream eggs
did not develop at the temperature of 10oC. While
Doi and Singhagraiwan, (1993) stated that high
temperature would accelerate the egg development
for Lutjanus argentimaculatus fish. Besides
temperature, incubation times, also was affected
by salinity and species. The red snapper, Lutjanus
argentimaculatus, hatched at 17 hours 30 minutes
after fertilization at the temperature of 27.8–29.7
oC (Doi and Singhagraiwan, 1993), Lutjanus sp.
fishes at 24–45 hours and 20–45 hours after
fertilization for humpback groupers (Leis in Polovina
and Ralstons, 1987), Epinephelus fuscoguttatus,
in 19 hours at 28–30oC (Anindiastuti et al., 1999).

The absorption of yolk sac and oil droplet of
the humpback grouper larvae was faster at the
beginning until up to 33 hours after hatching (HAH),
by which time then the rate of absorption would
slow down till all the yolk sac was utilized. The rate
of yolk sac absorption, depend on the rate of larval
growth. The rate of length increment was fast for
the larvae that were just hatched till 33 hours at
0.014 mm per hour, and after which time the rate
of length increment would slow down and similarly
the absorption rate followed closely with only 0.0018
mm per hour. The fast rate of length increment till
33 HAH was due to the availability of nutrient
source from the yolk sac, which was heavily used
for maintenance and growth.  During this time, the
larvae were still inactive and the other organs have

not yet developed. After 33 HAH the nutrient
source, mainly the yolk sac, were mostly used up
for maintenance and organs formation, the larvae
began to start swimming actively. This observation
was similar to the one observed by Kohno et al.
(1986) who reported that the rate of larvae’s length
increment at the first phase depends on the rate of
the yolk sac absorption.  It was also observed that
the yolk sac absorption phase for sea bass, Lates
calcarifer, was divided into: 1) fast phase, which
was from 0 until 16 HAH, 2) the slow phase, which
was from 16 to 60 or 70 HAH (until the yolk sac
was totally utilized). Swanson, (1996) also reported
that the rate of yolk sac absorption increases with
the increased of larvae’s age, even at day-1, the
yolk sac volume of the milkfish, Chanos chanos,
larvae remained only 12–25%.

In this trial it was shown that the humpback
grouper fish larvae started to utilize the yolk sac at
day-3 (60 till 64 HAH), while Tridjoko et al. (1996)
reported that the yolk sac was completely used up
on the third day. The difference on the duration of
the yolk sac utilization was due to the environmental
factors, especially the temperature and the salinity
differences, yolk sac size and dissolved oxygen.
Complete utilization of yolk sac by day-3, was also
found in other fishes such as E. fuscoguttatus
(Anindiastuti et al., 1999), Lates calcarifer (Kohno
et al., 1986), Mystus nemurus (Tang, 2000).
Higher temperature would increased the rate of
absorption process (Kohno and Slamet 1990;
Kamler, 1992 in Swanson, 1996 and Swanson,
1996).
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The humpback grouper eggs hatched at 20
hours 10 minutes AF at the temperature of 27–28
oC.  The yolk sac is completely absorbed at 63 HAH
and oil droplet at 65 HAH.  The larvae’s length that
was just hatched out is 1.86 mm with an average
height of 0.46 mm.
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