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ABSTRACT. Describe the embryonic development of Paralabrax humeralis (Peruvian rock seabass) and the
present morphology of its eggs and yolk-sac larvae using the eggs spawned by P. humeralis broodstock in
captivity. The spawning occurred naturally and spontaneously in early November 2018. The egg is pelagic and
round, with a diameter of 0.98 + 0.02 mm, an oil globule, and a diameter of 0.2 + 0.02 mm. Embryonic
development started with meroblastic cleavage, reaching the first cleavage stage at 0.4 h post-fertilization (HPF),
and reached 64 cells at 2.2 HPF. Blastula period, 128 cells to 30% epiboly, end at 11.3 HPF. Gastrula period,
50% epiboly to 90% epiboly, end at 19.6 HPF. In the organogenesis period, forming Kupffer’s vesicle appeared
at 22.5 HPF, the separation of the caudal fin from the yolk at 30.3 HPF, and the hatching of the first larvae at
47.9 HPF. Water temperature was kept at 17.2 + 0.2°C. The yolk-sac larvae measured 2.22 + 0.1 mm with a
pigmentation pattern of pinpoint melanophores, all along with the embryo and xanthophores in the cephalic
region, trunk, and caudal region, as well as in the oil globule. The larva takes feeds from three days post-hatch-
out.
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Paralabrax humeralis (Valenciennes, 1828), also
known as the Peruvian rock seabass, is a serranid
regularly found in the southeast Pacific Ocean (Ojeda
et al. 2000). It is a benthopelagic species that lives in
rocky-sandy coastal areas among kelp forests
(Cisternas & Sielfeld 2008). P. humeralis is carnivo-
rous with carcinophagus and ichthyophagous tendencies
and hermaphrodite with batch spawning strategy
(Borquez et al. 1988, Medina et al. 2004).

In Chile, this species is a target of artisanal and sport
fisheries because of the quality of its meat. As a
consequence of fishing pressure, its numbers have been
declining since the 1980s (SERNAPESCA 2014). P.
humeralis is considered to be under full exploitation in
northern Chile, placing it in a vulnerable but not
threatened status (Araya et al. 2015). On a global scale,
the International Union for Conservation of Nature
(IUCN) has classified it as “data deficient” (Smith-
Vaniz et al. 2015).

Oceans, along with coastal zones, are fragile
ecosystems, which are constantly threatened by human
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activity, particularly the overexploitation of resources.
Marine biodiversity can be lost because of resource
mismanagement. One strategy for conserving marine
biodiversity is to create new technologies for blue
economy development and increase food production
(Van Hoof et al. 2019). Aquaculture is one example of
this kind of technology, so long as it is developed in an
economically viable, environmentally sustainable, and
socially acceptable way.

P. humeralis is one of the native species in northern
Chile that shows potential for future aquaculture and
repopulation efforts. There is currently little knowledge
about the biology of this species, not even basic
information on its life cycle (Araya et al. 2015). The
main objective of this study was to provide information
about the early development of P. humeralis, descri-
bing the morphology of the embryonic and yolk-sac
larval stages. One of the initiatives of the FONDEF-
CONICYT ID-16110437 Project is the repopulation of
this species. With that aim, in 2018, wild specimens of
P. humeralis were collected by hook and line in diffe-
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rent locations along the coast of Iquique in northern
Chile (20°-20°50’S). Of those captured, 21 were female
breeders with bodyweight between 294-1794 g (825 +
408 g) (mean * standard deviation), 17 males with a
weight between 256-1396 g (710 + 250 g). These fish
were housed in 10,000 L tanks, supplied with unfiltered
coastal water, at a temperature of 18.9 + 1.0°C, and
natural photoperiod. Fish were fed with choro mussel
Choromytilus  chorus and Chilean silverside
Odontesthes regia meat five days a week, with a diet of
4% of their body mass. Under these conditions, fish
reached gonadal maturity, and spawning began
spontaneously on November 9, 2018, at 19:40 h, with
the females producing 5,600,100 eggs in 19 batches at
a water temperature of 19.2 + 1.0°C. The fertilized eggs
were moved to a 60 L cylindrical-conical tank for
incubation and hatching. Approximately 1000 fertilized
eggs were collected from one spawning batch and
incubated under laboratory conditions to monitor
embryonic development, using 1 L cup with aeration
and water circulation at a temperature of 17.2 + 0.2°C
and under natural photoperiod. At different periods,
expressed as hours post-fertilization (HPF), eggs
samples were collected to register the stage of
development in vivo under a light microscope (Carl
Zeiss Axilostar puls) coupled to a digital camera
(Nikon AW130) or an industrial digital microscope
(Hayear HY-2307), after which they were preserved in
5% formalin. Upon hatching, larvae were sampled and
photographed daily until day three post-hatching
(DPH). Stages of development were assessed according
to Kimmel et al. (1995) with some modifications.

The eggs of P. humeralis are spherical and trans-
parent and have a diameter of 0.98 £ 0.02 mm. They
have a smooth chorion and homogenous yolk,
surrounded by little perivitelline space. An oil globule
of 0.2 + 0.02 mm conferring buoyancy to fertilized eggs
is observed within the yolk.

Embryonic development after fertilization starts
with the cleavage period. Successive synchronous
divisions of the blastodisc located in the animal pole
(meroblastic cleavage) give rise to 2, 4, 8, 16, 32, and
64 cells over 2.2 HPF (Fig. 1).

The blastula period, from 128 cells to 30% epiboly,
extends from 2.8 to 11.3 HPF. The early blastula (128
cells stage) at 2.8 HPF is observed as a mulberry-like
mound of blastomeres located on top of the yolk. At 5.7
HPF (high stage), the blastoderm is formed by a higher
number of small-sized blastomeres. At 8.6 HPF (dome
stage), the yolk bulges towards the animal pole as
epiboly begins. At 11.3 HPF (30% epiboly), the
blastoderm is observed as an inverted cup of uniform
thickness over the yolk (Fig. 2).
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Figure 1. Embryonic development of Paralabrax hume-
ralis in the cleavage period. HPF: hours post-fertilization,
b: blastomeres, c: corion, ps: perivitelline space, og: oil
globule, y: yolk. Scale bar = 0.5 mm.

During gastrulation, the blastoderm spreads over the
yolk covering 50% of the yolk by 15.5 HPF, 75% by
18.7 HPF, and 90% by 19.6 HPF. At the end of
gastrulation, a rudimentary cephalic region has been
formed. The blastopore closes at 20.3 HPF as the germ
ring entirely covers the yolk mass at the vegetable pole.
At this point, the outlines of the optic cups are visible,
and the tailbud forms at the caudal end of the embryo
(Fig. 3).

During organogenesis, primordial organs such as
the brain, eyes, notochord, somites, heart, digestive
duct, and pharyngeal arches are formed as the cephalo-
caudal differentiation of the embryo progresses.
Kupffer’s vesicle forms at 22.5 HPF and pigments
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Figure 2. Embryonic development of Paralabrax hume-
ralis in the blastula period. HPF: hours post-fertilization,
bd: blastoderm. Bar scale = 0.5 mm.
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Figure 3. Embryonic development of Paralabrax hume-
ralis in the gastrula period. HPF: hours post-fertilization,
bd: blastoderm, gr: germ ring, rc: rudimentary cephalic
region. Bar scale = 0.5 mm.

(pinpoint melanophores) appear at 26.5 HPF. At 29.4
HPF, the head region is enlarged, and there are 14
somites throughout the body. The separation of the
embryo caudal end from the yolk occurs at 30.3 HPF,
along with the apparition of pinpoint melanophores in
some oil globules. At 32.3 HPF, further development
and separation of the caudal end from the yolk mass and
a yellow pigmentation (xanthophores) in the body of
the embryo and oil in globules are observed.
Heartbeats, the first body movements, and the onset of
tail end torsion become evident at 38.3 HPF. At 40.7
HPF, the lens is observed within the optic. Before
hatching, growth and curvature of the tail region occur.
Subsequently, muscular contractions of the embryo tear
the chorion, and the larva hatches in a yolk-sac stage at
47.9 HPF (Fig. 4). The chronology of embryonic
development is shown (Table 1).
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Figure 4. Embryonic development of Paralabrax hume-
ralis in the organogenesis period. HPF: hours post-
fertilization, ca: caudal region, ce: cephalic region, h: heart,
kv: Kupffer’s vesicle, 1: lens, oc: optic cups, s: somites.
Bar scale = 0.5 mm.

The newly hatched larvae (DPH 0) are 2.22 + 0.1
mm in length. They exhibit non-pigmented eyes, non-
functional mouth, embryonic fin-folds, and the oil
globule within the yolk-sac. The pigmentation pattern
is characterized as pinpoint melanophores along the
body and dendriform xanthophores in dorsal and
ventral patches at the cephalic region, the trunk, and the
caudal region. Black and yellow pigments are also
observed anterior to the oil globule. At DPH 1, the body
length extends, and the anal opening is observed. The
size of the yolk sac is reduced as the yolk is consumed.
At DPH 2, the yolk sack is further reduced in size. Brain
lobes are well developed, and otoliths become visible
within the auditory vesicles. At DPH 3, eye pigmen-
tation is observed. The yolk sack and oil globule have
been consumed almost completely. The mouth is
opened, and larvae become ready to take exogenous
feeding (Fig. 5).

This study describes the early developmental stages
of P. humeralis, focusing on the morphology of the
embryonic and yolk-sac larval stages. It contributes to
the current understanding of this species’ biology,
necessary for aquaculture and possible repopulation
initiatives and improved management practices for this
coastal fish.

Araya et al. (2015) claimed that the current situation
is grave for the majority of coastal fish in northern to
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Figure 5. Yolk-sac larval stages of Paralabrax humeralis. Top images: light microscope; bottom images: digital
microscope. a) DPH 0: newly hatched larva, b) DPH 1: larva one day post-hatching, ¢) DPH 2: larva two days post-hatching,
d) DPH 3: larva three days post-hatching. HPF: hours post-fertilization, DPH: days post-hatching, ao: anal orifice, av:
auditory vesicle, cfr: caudal-fin rays, g: gut, h: heart, og: oil globule, ys: yolk sac. Bar scale = 0.5 mm.

Table 1. Chronology of embryonic development of Paralabrax humeralis.

Hours post-  gtages of embryonic development
fertilization
0.0 Fertilization
0.4 Cleavage period, 2-cell (first division)
0.9 4-cell (second division)
1.2 8-cell (third division)
15 16-cell (fourth division)
1.7 32-cell (fifth division)
2.2 64-cell (sixth division)
2.8 Blastula period, 128-cell (seventh division)
5.7 high
7.5 oblong
8.5 sphere
8.6 dome
11.3 30% epiboly
14.4 Gastrula period, germ-ring begins to cover the yolk, and the embryonic shield appears
15.5 50% epiboly
18.7 75% epiboly
19.6 90% epiboly, rudimentary cephalic region
20.5 Organogenesis period, optic cups appear
22.5 Five somites, forming Kupffer’s vesicle
26.5 Ten somites, pigmentation begins to appear (pinpoint melanophores) in the embryo
29.4 14-somite, the head region is enlarged, and the caudal region attached to the yolk
30.3 18 somite, the tail end begins to separate from the yolk, melanophores appear in the oil globule
32.3 22 somite, xanthophores appear in the embryo, and oil globules
38.3 26 somite, body movements, and heartbeat, torsion of the tail end
43.3 Movement of the tail of the embryo

47.9 Larval hatching
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central Chile.There is a lack of information about fish
biology so that it is so important to develop studies that
define the basic biological aspects of these fish species.
This knowledge is the basis for more effective and well-
founded regulation. The management and conservation
of any fish population require a well understanding of
the entire life cycle, including eggs and larvae (Saka et
al. 2006, Strydom 2008).

As for early development, one of the most important
variables in hatching success and larval survival is
water temperature (Camus & Koutsikopoulos 1984,
Tveiten et al. 2001, Green & Fisher 2004, Thépot &
Jerry 2015), since it plays an important role in
regulating the physiological processes of ontogenesis
(Blaxter 1992, Rodriguez-Mufioz et al. 2001). Fish
eggs and larvae are very sensitive to fluctuations in
water temperature and have only a narrow range of
thermic tolerance when compared to adults (Das et al.
2006). In this study, the water temperature was
maintained at 17.2 + 0.2°C, simulating the temperature
conditions found in the fish’s natural environment.

Finally, the knowledge gained from this study can
improve fishery management techniques during the
reproduction and incubation phases, leading to a more
successful culture and repopulation of the rock seabass
along the northern coast of Chile.
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