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ONTOGENESIS OF EUGERRES BRASILIANUS (CUVIER, 1830)
(PISCES-GERREIDAE) OBTAINED BY FERTILIZATION “IN VITRO”

Daura Regina Eiras-Stofella* y Edith Fanta**

ABSTRACT. Ontogenesis of Eugerres brasilianus (Cuvier, 1830)
(Pisces-Berreidae) obtained by fertilization "in vitro™.

The ontogeny of embryos, vitelinic larvae and larvae of
Eugerres brasilianus (Cuvier, 1830) (Pisces-Gerreidae) is
studied. The eggs were artificially fertilized "im vitro" and the
fecundity as well as the hatching rates are calculated. The main
diagnostic features for the identification of the early stages of
this species are established using descriptions and measurements
of living and fixed eggs and larvae: mean egg diameter of 0,65mm;
total lenght of the larvae at hatching 1,7%mm; vacuolized and
segmented yolk; a single non pigmented oil globule at the
vegetative pole migrating to the anterior of the yolk before
hatching; ventral longitudinal pigmented stripe in the larvae;
pigmented eye just before it becomes functional; anus formed 24
hours after hatching and the ratio of preanal to pest amal lenght
changing with development.

Key words: Artificial fertilization - Ontogeny =~ Fish -
Gerreidae.

RESUMEN  Ontogénesis de Eugerres brasilianus Cuvier, 1830
(Pisces-Gerreidae) obtenida por fertilizacién "in  vitro".

La fecundacién artificial fue realizada con gametos obtenidos
de ejemplares de la especie Eugerres brasiliames Cuvier, 1830
(Pisces-Gerreidae). Se calcularon los valores porcentuales de
hueves fecundados y de eclosién de las larvas. £l principal
propdsito del presente trabajo fue registrar 1los caracteres
morfoldgicos y meristicos en los distintes estadios embrionarios
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y larvales (en muestras vivas y fijadas), con la finalidad de
crear bases para la identificacidn de los huevos y larvas de
esta especie, encontrados en el plancton. Las principales ca-
racteristicas que deben ser utilizadas para el diagndstico de
esta especie en las primeras etaspas de desarrollo ontogénico
son: el didmetro medio de los huevos (0,65mm); la longitud total
de las larvas recién eclosionadas (1,14mm); el vitelo dividido
en segmentos y com numerosas vacuolas; una gota oleosa Unica no
pigmentada en su polo vegetativo que migra a la region anterior
del vitelo poco antes de la eclosifn; wuna linea de pigmentos en
la regidn ventral de la larva; los ojos presentan pigmento poco
antes de ser funcionales; el ano se forma 2kh despues de la
eclosién y la relacidn de tasas de longitud preanal y postanal
se alteran durante el desarrollo de la larva.

Palabras Clave : Fecundacidn artificial - Ontogenia - Peces -

Gerreidae.
INTRODUCTION
Eugerres braslilanus (Cuvler,1830), an from eggs and larvae collected in +the
economicaily tmportant flIsh, 1Is the wild. Thls Is because adaptatlons to
blggest specles of the famlly Gerreldae thelr environment may generate
occurring from the Antllles to the confuslon between closely related
South of Brazll, mainly In lagoons and groups {(MItc 1961), Thus, Matsuura
estuarles (Menezes & Flguelredo 1980} (1977), Matsuure & Nakatanl (1979) and
and frequently In mangrove areas wlth Sinque et al (1982} reglistered the
muddy and sandy muddy bottoms. Other occurence of Gerreldae In The
species of the same famlly, occurring ichthyoplankton collected at the
In the same regfon are Euclnostomus Brazlilan coast between 22.52 and 25.52
melanopterus, E. gula, E.argenteus and South, but they were not able ‘o
Olapterus rhombeus (Menezes & tdentlfy the species of the larvae.
Flgueiredo 1980).
Therefore, we declded 1o collect
The alm of the present study 1s to eggs and sperm from identified mature
descrlbe morpholiglcal and morphometrlc speclmens and, atter artificial
characterlstics of Eugerres brasillanus forti|1zation, rear the eggs and
from mature oocytes up to the larval larvee. in this way, a definitlve
stage which follows the total yolk serles of eggs and larval deveiopment
absorption. For some specles [t |is stages, for thls specles, could be

difffcult to establish a series of type descrlbed.
speclmens, for ldentltflcation purposes,



Eiras-Stofella y Fanta

Ontogenesis of Eugerres.. 23

MATERIAL AND METHODS

Sexually mature males and females of
Eugerres brasillanus (Cuvier,i1830) were
collected by +trawl nets at Pontal do
Sul (252 35' South and 482 22' West)
(Parané, Brazll), near the shorellne,
during the late afterncon, in November.
After the ldentiflication of the gonad
maturity stage, according to Angell
(1976), the |Ilving speclmens were
measured (L,) and welghed (W,). The
oocytes were analysed, counted and
measured from a sample of 1Iml.
Thereafter, eggs and sperm  were
obtalned by manual extrusion and
fertilization was effected in a glass
contalner by the dry method.

The eggs were tranferred to a small
glass Incubator with 15 |Iters of well
aerated and filtered sea water. Through
the analysls of small samples, the
fertilizatlon and the hatching rates
were determined after one hour. The
hatching sucess was calculated taking
Into account the number of Individuals
that did not emerge from the eggs.

The larvae were sucesslvely washed
with flitered sea water freated with G-

contalining ffltered sea water with G-
Kallum Penlctliin (20 Ul/ml). The day
hours were malntalned constant
(12L/12D), and the aquarte protected
from direct sunlTnght. The sallnlty was
malntalned at 31°. (as In the
environment where the adults were
collected), and the temperature of 249C
was maintalned constant with
thermostatically contrelled heaters.

As soon as the mouth was open and
the Intestine formed, +the larvae were
fed Nannochlorls occulate, Tetraselmis
striata and Dunaliela tertlolects.

Some samples were taken perlodically
for  observation and flxed In 4%
formaldehyde for subsequent description
along thelr development.

The nomenclature was based on
Ahlstrom & Ball (1954) and the determl-
nation of embryonic stages was the same
as used by Clechomski & Welss (1973).

Measurements were made wlth a Wild-
Leltz Mlcroscope with eyeplece
micrometer, and drawings with a camera

Kallum Penlcilin (40 Ul/ml), and fuclda adapted to the mlcroscope.
tranferred to 180 |lters aquarla,
RESULTS

1+ OOCYTES AND FERTILIZATION:

Before fertlilizatlon, the eggs have
transparent and Internally smooth
envelopes, closely applled to the yolk.
Each egg contains a single dark grey
oll globule (0.19mm dlameter).

In 1 mbi of gonad products, 6%
mature cocytes were counted. One hour
after the contact wlth the male
gametes, 87.3% of the oocytes had been
fertllized (actlvated). This tlme was
consldered as the startling polnt (T, )
for the description of embrionic
development.
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0.200mm

Fig. 1 Embryonic development of Eugerres brasilianus. (A) minutes, (B) 1 hour, (C)
1 hour 30 minutes, (D) 2 hours 30 minutes, (F) 6 hours, (G) 10 hours, and (H)
11-12 hours after fertilization - (od) oil globule; (Y) yolk; (pv)
perivitelinic space; (e) embryo; (bl) blastomeres.
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1. EMBRYONIC DEVELOPMENT:

1st phase - From fertlllzatlon to the
beginning of gastrulation.

Immedlately after fertlilzatlion, the
egg dlameter Increases to 0,65mm by
hydratlon (Flg. 1A). The olf globule
Iles at the vegetative pole, having the
same dlameter and color as In the
oocyte, and sometlmes with small ofl
globutles adhering to 1+. A
perivitelline space of 0.0lmm Is formed
15 mlnutes after fertlllzation. The egg
envelope Is thln, smooth, +ransparent
and colorless. The yolk Is spherical
with mean dlameter of 0.64mm, totally
segment and wlth many small vacuoles.

Some minutes later, the blastodisc
beglns to form with the accumulation of
protoplasm at the pole together wlth
space. The dlameter of the eggs remalins
The same. Now, 1 hour after Ty , the
tirst cleavage takes place: the blasto-
disc divides Into two oval shaped blas-
tomeres (Flg.1B). The process can be
foltowed untll 16 blastomeres are
formed. Thereaffer, the cleavages are
frequent and the celis so small that
They can no longer be counted. As a
result of unequal cleavages, smaller
cells are observed at the animal pole
reglon (Fig. 1C) In tater stages.

2nd phase — From gastrulatlon to the
blastopore closure..

About two hous after T, , the animal
pole becomes  nacrow, and the
deveiopment of the blastodermal cap-
shaped shleld beglns (Flg. 1D). This
shleld 1Is wlde and the periblast Is
formed at Its margins, close to +the
yolk. As soon as fully developed, thls

structure Is
ring.

Identlfled as the germ

The invaginatfon of the blastoderm
shleld (Flg. 1E) starts 30 minutes
tater. The germ ring grows enclosling
the yeolk and, as soon as thls process
Is complete, the development of the
embryonlc shleld takes place.

As a product of the germ ring, a row
of cells wlll prollferate, Increasing
the [nvaglnation. By this +lime, +the
embryo Is ventrally close to the yolk
and dorsally fo the perivitelline
space. The blastopore closure s at the
embryo$ posterlor end. At this +iIme,
the head reglon Is slightiy wider than
‘+the remainder of the body (Flg.1F).

3nd. phase - From blastopore closure
to tall detachment.

SIx hours after T,, the embryo Is
longer than half the Internal clrcumfe—
rence of the egg. Now, nonplgmented
eyes can be seen, as well as the
Kuppfer veslcle that lles ventrally,
close to the end of the embryo. Along
the whole dorsal surface, malnly at the
anterlor +third of the embryo, very
small plgment spots can be seen for the
first time.

Around 10 hours after T, , the
embryo Is nearly formed (Flg. 16} and
the myomeres are detected. The eyes
without plgmentation are dorsally
flattened, the longer axls measuring
0.09mm. Two punctiform plgment spots
are present where the audltory capsules
wli! later be formed. ‘The ofl globule
Is now close to the embryo tall.
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4th phase - From tall detachment to
hatching.

Twelve hours after Ty ,
starts to move forcefully
st spherlcal egg,
external membrane rupture. Auditory
capsules begln to develop and are
without otollths. The oll globule,
which remalns with the same size
throughout +he development, Iles near
the embryo tall as In phase 3. At +the
end the tall a small continuous
embryonic flin can be seen. AT this
stage the Kuppter vesicle dlsappears.
The embryo is never as long as +the
Internal
TH) .

the embryo
Inside the
causlng the

contour of egg cepsule (Flg.

From +this moment on, the farva
starts to hatch. After the rupture of
the egg membrane, the embryc irlies to
oscape from the capsule and membrane
through vlolent bursts of movements.
Thereatter the larva swims around
carrylng the yolk sac that will provide
1+s endogenous food until the structure
for external feeding and digestlon are
comp leted.

111, LARVAL DEVELOPMENT:
1. Vitelinlc larva.

Just after hatchlng the larvae
remain close to the surface, floating
wlth the help of the oll globule and
yolk. The tall beats make them swim.

Within 3 hous of the stert of
hatchlng, all +the larvae had hatched.
This polnt at which 97.5% of the larvae
had hatched, accurred 14 hours ‘after
fert1l1zatlon, and was considered as
the stertlng tTime (Tg) for the

description of the vitellnlc larvae.

A just hatched yolk sac larva
(1,10mm L) has a stralght body, only
the craneal and caudal fiexlons
persisting (Flg. 2A). The yolk sac
extends anterlorly beyond the head. It
Is segmented and vacuollzed, oval In
shape and greater than half the total
length of the larva (yolk fength
0,63mm). The oll globule sltuated at
the anterlor end of +the yolk sac
maintalns the orlginal diameter of
0.19mm. The head measured as the
distance between Its anterlor part and
the posterior margin of the audltory
capsule (head length 0.16mm); Its
height s 0.13mm and the snout length
0.03mm. The eyes (0.09mm dlameter) have
now the corofdeal flssure. No otollths
are visible at thls stage. The myomeres
tle along the body but are not yet well
formed and cannot be counted.

Six hours after T, , the larvae
(1.24mm  total length and 1.20mm
standard length) are active, swimming

mainty near the surface, but sometimes
tn mid water. The yolk begins to be
absorbed (yolk length 0.62mm). Inslde
each audltory capsule there Is an
otol1th. (Flg. 2B).

About 24 hours after T, , the larvae
swim throughout the aquarlium, malnly
propeled by the caudal fln. They return
slowly to the surface as soon as thelr
movements stop. The larvae have grown
to total length of 1.73mm {(1.63mm
standard length) and the yolk Is
reduced to 0.50mm (Flg. 20). The
preanal dlstance Is 0.69mm. The head
(0.27mm length, 0.22mm width) protubes
anterlorly fo the yolk, and the fength
of the smout Is 0.07mm. Ol factory
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veslcles ere present. From this polnt
on the larvae grow rapldly but without

signiflicant morphologlical changes.

48 hours after Ty (Flg. 2D), the
larvae swim through the whole aquartum.
The yolk sac larva measures 2.02mm
total length and 1.90mm  standard
length. The preanal distance (0.71mm)
Is stlll shorter +than the postanal
distance (1.31lmm) what means that the
digestive tube will open closer to +the
anterlor region of the body. The head
size lIncreases (0.33mm length and
0.28mnm hefght). The snout measures
0.10mm and the nostrils are evidente. A
row of melanophores follows the
anterfor margin of the eyes, whlle,
close to the audltory capsules, the
flrst signs of opercutar formation can
be seen.

72 hours after T, , the larvee swim
normal ly  throughout +he aquarium.
Besldes the tail movements, transparent
and non rayed pectoral fins become
actlve. Two melanophores are at the
dorsal anterlor reglon. There Is a
great yolk reductton (Fig. 2E)., The
preanal dlstance (0.72mm) §s more or
less 1/3 ot the +total body length
(2.16nm}s From thls stage on, the head
length ts measured as the dlstance
between +the anterior margin of +he
snout and the operculum (Q.36mm). The
urogenlital duct can be seen close +to
the Instestlinal posterlor margin. A
deep Invaglnation of the anterior
margln of +the snout leads to mouth
dlfferentliation.

90 hours after T, , the oll globule
shrinks to a dlameter of 0.18mm. 108
after hatching the yolk Is
globule

hours
totally absorbed and the oll

dlameter Is only 0.06mm (Flg. 3}

114 hours after T, , the yolk sac
larvae reaches the last stage of
development. Only a small part of the
olt globule remalns (Flg. 2E), 1Its
color and position belng the same as at
the beglinning of the larval
development. The larvae (2.35mm total
length end 2.23mm standard length)
migrate to the bottom and swim
normally. The preanal distance Is 1/3
ot the total length and Indlviduals wup
to 2.36mm total length can be found.
The head Is now as long as Its helght
(0.42mm). The snout length Is 0.18mm.
The mouth s totally differentiated,
with maxlllae and mandibles. The
operculum and preoperculum as well as
the dligestive tract are formed. The
eyes  (0.20mm) are mostly plgmented
presenting a coroldal flssure. For the
first time a row of stellate plgment
cells extends from the anterfor to the
posterior reglon, ventrally, along the
body.

From +this stage on, the yolk sac
larva absorbs the remalning ofl, the
last endogenous food reserve. At this
time the eyes become fully plgmented
and the mouth and dlgestlve system are
functlonal {(Flg. 2F). After +these
transformations, the animal s referred
to as a larva.

2. lLarva:

132 hours after hetchlng, the larvae
swim actlvely searching for food. The
body tenght decreases (Flg. 4). The
preanal dlstance  (O.74mm) stltl

corresponds to 1/3 of the total Ien?Th
(2.32mm). Rays beglin to develop In the

caudal fin. Venirally, along the body,
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Fig. 2 Development of the vitelinic larva of E. brasilianus. Times after hatching:
(#) 15 or recently hatched, (B) 6 hours, (C) 24 hours, (D) 48 hours, (E) 72
hours, (F) 114 hours (m) myomeres; (od) oil globule; (v} yolk sac; (f) fin;
(e) eye.
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Fig. 3 Mean size of all stages from egg to larva, of the oil globule, and of the
yolk, along the development, obtained from Eugerres brasilianus fertilized
"in vitro". (L) total lenght; (@od} oil globule dismeter; (ys) yolk sac

lenght.
the row of stellate pigment cells from yolk sac stage to larval stage.
remalns.
The growth fn fotal length during
The larva feeds on algae, whlch can the entire development of the larva Is
be seen In the dlgestive tract of +he represented In Flg. 3.

animal, +thus conflrming the transitfon
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fig. 4 Larva of Eugerres brasilianus around 132 hours after hatching.
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DISCUSSION

The most dlfficult steps concerning
fertilization "in vitro" are the
obtentlon of mature adults as well as
the detectlon of the dally spawning
rhythm. The oocyte maturation In the
ovarles Is very fast and good material
for fertlllzatlion can only be obtalned
at the right time (Clechomskl 1965 and
1968; Clechomsk! & Weliss 1973; Delsman
1931). When eggs are collected from the
plankton these times can be detected
(Kuntz 1914; Delsman 1929; Nichols
1939; Stmpson 1959). Thls was not
possible for Eugerres brasl|ianus as
eggs and larvae ‘were not Identifled at
the specles .level (Slngue et al 1982).
Mature males eand females were only
obtained from the open sea In the
evenlng or early night, fleadlng to the
concluslon that spawnlng only occurs at
that time.

From observatlons In the aquarla
both +the eggs and yolk sac larvae are
obvliously planktonic.

According to Ahlstrom & Ball (1954),
specles In which the embryonlc
development 1Is quick and relatlively
undlfferentiated are mostly specles
which produce a large number of small
eggs. Usually the determination of
specles accordling fo the slze of thelr
eggs Is not a convinclng dlagnosis, as
smalier and blgger eggs may be related
to the parents slze (Rannack 1958; Toom
1958; Blaxter & Hempel 1961; Arbault &
Boutlin 1968). But yet In E. brasilianus
the egg dlemeter can be considered as a
diagnostic  character, as It Is
different from the egg dlameter of
other specles. The egg dlameter (9 =

0.65mm) and the total length of the
recently hetched larvae (Ly = 1.14mm)
are very small, even orlglinating from
females with slzes as dlfferent as
32.4cm (W = 4559) and 49.4cm (W =
14009} . The first measurement
represents the mean slze of +the
specles, and the second one Is The
blggest ever found (In nature and 1n
the |fiterature).

Segmented yolk 1is consldered a
primltive characteristic (Delsman 1926)
rarely descrlbed for Percoldel
{Ahlstrom & Ball 1954).  Eugerres
brasfifanus wlth the segmented and
vacuollzed yolk, belng a Percoldel,
seems to be one of the exceptions for
this group.

Some flsh specles have varlous oll
globules at the beginning of the
embryontc  development  which, Just
before hatching, fuse Into one (David
1939; Joseph et al 1964); In others,
oll globules have not a unlform distrl-
bution (Arbault & Boutln 1968); +thus
thelr dilameters are not lmportant for
ldentlflcation (Joseph et al 1964). But
E. braslilanus has only one oll glebule
whose posltlon and dlameter are
Important for dlagnosis. During. the
embryonic developmend, the mean
dfameter 1s constantly 0.19mm. The
position of the oll globule during
embryonic development and Its change
when the larvae hatch Is described for
some specles (Delsman 1926; Ahlsirom &
Ball 1954; Ahlstrom & Counts 1955;
Matsuura 1971). The positlon of the oll
globule of E. brasillanus during the
early embryonlc stages Is the same as
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for other specles, but from egg to yolk
sac larva the change Is speclflc. Just
before hatchlng, oll globule 1s close
to the embryo tall. However, at the
same tlime It Is not fer from the head
reglon, as the embryo Iles curved
Inslde the egg. At the moment of
hatching, the oll globule Is at +the
anterlor extreme of the yolk sac and
This Is an Important feature for
tdentiflcatlon of this species.

The number of myomeres Is a useful
character for the Identiflication of
many species. However for other specles
(Delsman 1931; David 1939; Snyder et al
1977} iIncluding E. brasilianus, myo~
meres cannot be clearly distIngulshed.

The main cause of the external egg
capsule rupture at the moment - of
eccloslon Is dlscussed by meny authors,
and may be related to the strong
movements of the embryos (Orcutt 1950)
and to thelr excesslve slze Inside the
egg (Slmpson 1959) as well as to a
hatching enzyme. in E. brasillanus
never the embryo was sufficlently long
o have the tall overpassing the head,
and the larvae did not surround the
yolk completely, belng the egg dlameter
the same throughout the development.
Thus, slnce +the embryo Is never
excesslvely large as compared to the
egg slze, hatching may be the result of
an enzymattc action, helped by +the
strong movements of the embryo.

The relative poslitlon of the anus
changes during larval development In
many systematlc groups (Mito 1966). Up
to 6 hours after hatchling there Is no
sTgn of the anus, but during the next
24 hours It not only appears but alsc
migrates rapldly to the antertor reglon

of the body, wlth the preanal distance
In  relation to body size qulckly
reduced from 44.6%4 to 37.6%. Thls
reduction slows down and the end of the
yolk sac stage It Is 31.6%. Thls change
In the reiatlve position of the anus
becomes an  Important dlagnostic
character when the larvae shrink.

The shape and posltlon of the yolk
In the larva Just atter hatching are
Important features for certaln groups.
In E. braslllanus the yolk sac is oval
throughout the larval development. Just
after hatchlng the yolk extends
anterlorly beyond the limlts of the
larval head, as was also observed for
Trachurus  plcturatus  australls by
Clechomsk! & Welss (1973).

The absorptlon of yolk and oil
globule Is different for dlfferent
specles. Thls absorptlon can be
detected through the measurement of the
large horlzontal axls of the yolk sac
(Hussaln et al 1981). In  E.
brasTllianus, the absorption of the yolk
starts just after hatchlng, but the ofl
globule remalns for & further 90 hours.
After  that, s slze suddenly
diminlshes. The yolk Is totally
absorbed before the ofl drop
dlsappears. Thls was also described for
Caranx kurra, C. crumenphthalmus and C.
macrosoma (Deisman 1926),  Sardlnops
caerulea, Sardina pllichardus (Blaxter
1969) and Parcna slgnata (Phonlor
1978).

In  E. brasillanus, pigmentation
occurs only durlng the last stages of
embryonic development, as for most
flshes (Simpson 1959), and Is restrict
to the embryo and the yolk. For
Identlflcatlon purposes, only the row
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of plgment cells along the ventral
region, the black plgment of +the
anterlor margin of the eyes before they
become functlonal, and the absence of
plgmentation of the oll globules are
Important.

Febre-Dormegue & Bl&trix (1897) were
the tirst authors that described a
teritical  polnt* during the lerval
development, Jjust after the absorption
of +the yolk, when a change In growth
occurs. Budd (1940) suggests that this
phenomenon Is caused by a natural
consolidatlon of +the +lssues In the
lerva or even to the use of these

Interruption of larval growth must be
related to the quallty or amount of
food, so that larvae possibly start
using thelr own energetic reserves,
causling a shrinkage. In E. braslilanus,
a shrinkage was observed Just after
yolk @absorption, even In lervae that
had Ingested food from the environment
possibly due to the fact +hat only
algae were offered. So It seems that
for the larvae It Is not easy to adept
to exogenous feeding. Even with a re-
duction fn the total larval size, no
anatomic alterations sre observed, nor
Is formation of new structures
Interrupted, as also observed In Caranx

tlssues tor the lerval nutrition. hippos (Subrahmnyam 1964).
According to Phonlor (1978) +the
CONCLUSIONS

1. Eugerres brasillanus has a repro-
ductive perlod from the end of spring
to summer, In open sea, durlng the
evening and the flrst hours of +the
night, along the coast of the state of
Parané, Brazll,

2. Eggs oare spherical, wlth an
extremely small mean diameter (0,65mm)
which remalns unchanged during +he
embryonic perlod. The eggs are pelagic
due to thelr slze and spherlical shape,
the short perlod observed for the
deve lopment, and the smooth,
transparent, thin external capsule, as
well as the Immaturify of the recently
hatched larva.

3. Even pertalning to the sub-order
Percoldel, +hls specles has a segmented
and vacuollzed yolk. The yolk Is oval
shaped, eanterlorly located, extending

anterlorly beyond the head of +the
anlmal. It begins fo be absorbed slowly
about 12 hours after hatching, belng
consumed quickly after that. The yolk
Is absorbed before the oll globule
absorptlon.

4. A single oll globule (0.19mm mean
dlameter) 1Is observed during all the
developmental perlod and only 90 hours
sfter hatching It starts to be
consumed. From the early embrionlc
stages on I+ Is located at the
vegetative pole. Just before hatching,
I+ migrates to the anterlor reglon of
the yolk, remaing there untll 1+s total
absorption.

5. The plgmentation appears only at the
last embryonic stages, belng restricted
to the embryo and the yolk. There Is a
characteristic row of plgnent cells
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along the veniral reglon of the yolk
sac larva and the followlng stage after
the absorptlon of +the yolk. Black
plgment Is found at the anterlor margln

of the weyes before they become
functlonal In the 48 hours vitelllnic
larva. The oll gilobule Is unplgmented
durlng the whole embryonlc and larval
development.

6. The myomeres are poorly

distingulshed In the embryonic and
{arval stages, and therefore are not
usefull for dlagnosis.

7. Hatchlng occurs after more or less
12 hours, at a temperature of 242C,
sallnlty 31, and a 12/12 hours
photoperlod. The rupture of the egg
capsule may be due to enzymatlc actlon
and the hatching Ts malnly a result of
strong active movements of the embryo.

8. The vitellinlc larva hatches with a
mean total length of 1.14mm, poorly
developed, wlthout pectoral and caudal
tins and with a blg yolk mass maklng
swimmling movements quite difflicul+t.

9. After the yolk absorption the larva

shrinks even after eating. Probably
+hls shrinkage Is related to the +tlue
needed for the adeptation to an
axogenous food.

10. Up to 6 hours after hatching +he
anus cannot be detected In  the
vitellinlc larvae. From this polnt on,
f+s positlon changes along
development. 30 hours after hatching
the preanal dlstance 1s suddeniy
reduced from 44,56mm to 37.60mm, and ‘o
31.60mm as soon as the yolk was totally
absorbed. Thus, the shrinkage of the
larva, durlng the "crltical perlod"
seems to be more marked at the preanatl
reglon.

larval

11. The maln festures for dlagnosls and
Tdentlficatlon of +this specles are:
dlameter of the eggs, morphology of the
yolk, oll globule (amount, diameter and
positlon during the stages of embryonic
and vitellinlc larval develiopment),
plgmentation of some structures at
different developmental stages, total
length of recently hatched vitelllinlc
larvae, timing after hatching when the
anus Is formed and Its migration during
larval stage.
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