
Al-Mukhtar Journal of Sciences 38 (1): 50-60, 2023 
                                         ISSN:  online 2617-2186  print 2617-2178 
                                        Journal Homepage:  https://omu.edu.ly/journals/index.php/mjsc/index 
                                        Doi: https://doi.org/10.54172/mjsc.v38i1.1052 

 
 

*Corresponding author: Najla Mohamed Abushaala: na.abushaala@uot.edu.ly, Zoology Department, Faculty of Science, University of Tripoli, 
Tripoli, Libya 

50 

Monitoring the Reproduction and Development of Eggs in the  
Sea Hare Aplysia fasciata under Laboratory Conditions 

Abdulfattah Mohamed Elfituri1 and Najla Mohamed Abushaala2* 

1 Department of Marine Plankton, Marine Biology Research Centre (MBRC), Tajura, Libya  
2Zoology Department, Faculty of Science, University of Tripoli, Tripoli, Libya 

 

ARTICLE  
HISTORY 

Received:  
15 October 2022  

Accepted:  
04 February 2023 

Abstract: This study looks at spawning patterns, egg mass shape, and embryo devel-
opment to learn more about the reproductive biology of the A. fasciata species that 
lives in Libya's coastal waters. In June 2022, eight mature Aplysia fasciata collected 
from Tajura coast and kept into aquarium contain aerated seawater and marine algae 
(Ulva lactuca). After five days, a mating couple was seen in the aquarium, and, a mass 
of fertilized eggs were produced. The clusters eggs were transfer to new aquarium. 
After few hours, the eggs started development to embryo and at 10 day the egg masses 
colour changed to a brownish as the embryo developed to the trochophore stage and 
started to rotate inside capsules. After 16 day of spawning the trochophore broke the 
egg capsules to hatch as free swimming larvae (the veliger stage). Unfortunately, after 
25 day of fertilized eggs all larvae died as veliger. Probably, the result of inadequate 
conditions for rearing or lack an availability of appropriate food. Whereas A. fasciata 
has never been recorded before in the Libyan waters. 
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 في ظل ظروف المختبر Aplysia fasciataمراق�ة تكاثر وتطور ب�ض أرنب ال�حر 

:  الكلمــــــات المفتاح�ــــــة
 أرنب ال�حر

 Aplysia fasciata ،
 التكاثر،

یرقــة الترو�وفــور، یرقــة  
 الفیلجر، 

 .لیب�ا

 

ووضـعت  شـاطئ تـاجوراء،مـن  Aplysia fasciata مـن، جمعت ثمان�ـة أفـراد ناضـجة  2022في یونیو  المستخلص:
مـع التهو�ـة المسـتمرة. �عـد  (Ulva lactuca) �الطحالـب ال�حر�ـة الطازجـة في حوض �حتوي على ماء ال�حر، وغـذیت

�تلـة مـن البـ�ض المخصـب. وتـم نقـل عناقیـد البـ�ض إلـى  ونـتج عـن ذلـك شـوهد زوج منهـا فـي حالـة تـزاوجخمسـة أ�ـام، 
أ�ـام تغیـر  10البـ�ض المخصـب، بـدأ البـ�ض فـي التطـور ل�صـ�ح جنینًـا. �عـد  حوض آخر. �عد ساعات قلیلة من إنتاج

أ فـي الـدوران داخـل الك�سـولات. �سـرت لون �تل الب�ض إلى اللون البني مع تطور الجنین إلـى مرحلـة الترو�وفـور، و�ـد
یومًــا مـــن الإخصـــاب، لـــتفقس علــى شـــكل یرقـــات تســ�ح حـــرة ( تســـمى مرحلـــة  16�عـــد  الترو�وفــور ��ســـولات البـــ�ض

یومًــا ماتــت جم�ــع الیرقــات علــى شــكل یرقــات فیلجــر. ر�مــا �كــون ذلــك نت�جــة  25الفیلجــر). ولكــن لســوء الحــظ، �عــد 
 من قبل في الم�اه اللیب�ة. A. fasciataحیث لم یتم تسجیل  .توافر الغذاء لظروف غیر ملائمة للتر��ة، أو عدم

 
INTRODUCTION 

The sea hares, members of the Aplysidae 
family, are important grazers (Kajino et al., 
2022). The genus Aplysia, often known as sea 
hares, is made up of 50 species that are found 
all over the world and graze primarily in the 
tidal and subtidal zones. Grouping under the 
following categories: Class Gastropoda, Sub-

class Heterobranchia, Infraclass Euthyneura, 
Subterclass Tectipleura, Order Aplysiida, Su-
perfamily Aplysioidea, Family Aplysiidae, 
Genus Aplysia, and Species Aplysia fasciata. 
The benthic herbivorous Opisthobranchia, 
Aplysia, is found primarily in tropical and 
subtropical marine regions. (Beeman, 1968; 
Klussmann‐Kolb, 2004; Lee et al., 2014). The 
Aplysia sp. it is a member of the Opisthobran-
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chia subclass, and the he reproduction, meta-
morphosis, growth, fecundity, and seasonal 
abundance of several aplysiid species have all 
been studied in various parts of the world 
(Kempf, 1981; Lee et al., 2011; Nimbs et al., 
2017; Switzer-Dunlap & Hadfield, 1977; 
Yusa, 1996). Most gastropod  exhibit gono-
chorism, and some clades as Opisthobranchia 
and Pulmonata are typically simultaneous 
hermaphrodites (Lee et al. 2014).  The Ap-
lysia sp. uses a variety of mechanisms, includ-
ing inks, to avoid predators (Derby & Aggio, 
2011). These organisms create eggs and 
sperm concurrently, but they often do not 
self-fertilize. Instead, they cross fertilize by 
copulating with another individual (Berry et 
al., 1994; Hadfield et al., 1984; Klussmann‐
Kolb, 2004; Kress & Schmekel, 1992; Painter 
et al., 1985; Plaut et al., 1995). The female 
role includes producing gelatinous egg masses 
in series and storing all sperm for transfer to 
another animal and the male is responsible for 
inducing the creation and transfer of aut 
sperm (Carefoot, 1987) and (Yusa, 1994). 

In order to protect their fertilized eggs from 
severe environmental changes like salinity, 
temperature, desiccation, and water flow, 
many intertidal gastropod species encase their 
eggs in capsular egg masses (Lee et al., 2014; 
Przeslawski, 2004; Przeslawski & 
Benkendorff, 2005; Rawlings, 1999). Many 
marine invertebrate groups commonly encap-
sulate fertilized eggs, and the composition and 
shape of egg mass vary between species 
(Klussmann-Kolb & Wägele, 2001; Lee et al., 
2014; Przeslawski, 2004; Przeslawski & 
Benkendorff, 2005) Egg capsules come in a 
variety of sizes and designs that range from 
millimeters to centimeters in length, from flat, 
hemispherical disks to towering, upright vases 
(Switzer-Dunlap & Hadfield, 1977). 

Sea hare distribution in the Western Atlantic, 
which stretches from New Jersey to Brazil, 
and the Eastern Atlantic, which includes the 
Mediterranean Sea and the coast of West Af-
rica (Valdés et al., 2013). Some individuals 
assume that A. brasiliana, a species found 

along the Atlantic coast of the Americas, is 
simply A. fasciata with a different regional 
colour pattern. Spread along the French At-
lantic coast, in the Mediterranean, in West 
Africa, and on occasion, in the southern Brit-
ish Isles (Susswein et al., 1993). Aplysia 
punctata species found along the Catalan 
coast (NE Spain, Western Mediterranean Sea) 
exhibit unique color variants that differ in 
size, mating style, egg mass, and larval colour 
(Gonzalez et al., 2022). 

Genus Aplysia's body colour is black and the 
parapodia, feet, and cephalic tentacles have a 
red border. The body occasionally has a few 
pale patches. The parapodial lobes are consid-
erably apart from one another both anteriorly 
and laterally. Can grow to be 40 centimetres 
long (Bebbington & Hughes, 1973; Beeman, 
1968; Klussmann‐Kolb, 2004). The reproduc-
tion, metamorphosis, growth, fecundity, and 
seasonal abundance of several aplysiid spe-
cies have all been studied in various parts of 
the world (Kempf, 1981; Kriegstein et al., 
1974; Lee et al., 2011; Yusa, 1996). However, 
little is known about the reproductive traits 
and embryogenesis within egg masses of A. 
fasciata.  

This study looks at spawning patterns, egg 
mass shape, and embryo development to learn 
more about the reproductive biology of the A. 
fasciata species that lives in Libya's coastal 
waters. One of the least researched species of 
Libyan fauna as Aplysia sp. There are reports 
of the spotted sea hare A. dactylomela in four 
different places in the maritime borders of 
Libya (Rizgalla et al., 2019). Whereas A. fas-
ciata has never been recorded before in the 
Libyan waters. 

MATERIALS AND METHODS 
Adults of  A. fasciata specimens were collect-
ed alive on June, 2022 from Tajura shore at 
Marine Research Centre, east of Tripoli, Lib-
ya (32°.89'61.31"N 13°.34'95.66"E) and 
transferred in seawater tanksto laboratory. 
Eight adult of A. fasciata were incubated in 
aquarium under control conditions (salinity 
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37 ppt ±1, pH 7.8, water temperature 21°C 
±1, and aeration). Water of the aquaria was 
changed daily. A. fasciata were fed daily with 
fresh greenalgae (Ulva lactuca) based on 
(Gonzalez et al., 2022).  

After five days, a mating was seen between 
couple of A. fasciata in the aquarium and, a 
mass of fertilized eggs was produced. The 
Egg clusters were removed from old aquari-
ums to new one under the same condition as 
above (Ghory et al., 2020). After the eggs 
hatched, the larvae removed and placed in 1L 
flasks contain filtered seawater and microal-
gae (Dunaliella salina) as food. Leica binocu-
lar microscopes (Leica Microscope  MZ9.5 
With Tilting Binocular Head and  Dual  Illu-
minated Stand) and a digital camera (an 
Olympus TG4 compact camera and it is an 
automatic stacking feature). Were used to 
track the development and hatching eggs eve-
ry day.  

RESULTS 

The body of A. fasciata was black colour, and 
the foot are very soft and flabby.  Head and 
neck Wide and short. The well developed, 
flat, leaf-like cephalic tentacles. Tiny and dis-
tinct eyes; Foot is thin, thick, squishy, but 
hardens upon contraction, with well-defined 
edges, rounded front edges, and a short, blunt 
tail (Fig.1 A and B). A secretion from the ink 
gland that is dark purple, A. fasciata feeding 
on macroalgae of other surfaces.  Egg masses 
appear as a long (15 cm) and yellowish mass-
es, with jelly capsules (Fig.2 A and B). Mor-
phological feature of eggs after fertilized were 
longs as noodle (Fig.1 F). Each capsule car-
ried 18 to 25 egg, and there were 60 capsules 
per one centimetre (Fig.2 B and C). The 
masses were bright yellow after spawning 
(Fig.3 A). And this colour remained the same 
until embryos reached trochophore stage 
(Fig.3 B). 

A. fasciata produced fertilized eggs through 
internal fertilization through copulation (Fig.1 

C and D). After spawning, the egg masses 
were yellow in colour (Fig. 1), but as they 
developed, their colour changed (Fig.2 and 3). 
Embryogenesis at spawning, the fertilized 
eggs were spherical and had a diameter of 
around 80 µm (Fig.2 A). There was an une-
qual spiral cleavage during the cell division. 
About 12 hour after spawning, the first cleav-
age and development of a compact 2 cell em-
bryo occurred (Fig.2 E). The cleavage of the 
two blastomeres was not synchronized during 
the second cleavage (Fig.2 E). After spawn-
ing, it takes around 18 hour for a compact 3 
cell embryo to form (Fig.2 F). The four little 
blastomeres were split from the animal pole 
of each large blastomere during the third 
cleavage, which happened spirally. The first 
quartet was called by these tiny blastomeres. 
After spawning, it takes around 24 hour for a 
compact 8 cell embryo to form, and takes 
around 6 hour more to reach a 16 cell embryo 
(Fig.2 G). 

At 10th day after spawning, the colour of the 
egg masses changed to a brownish colour as 
the embryos progressed from the trochophore 
stage to the veliger stage. The embryo 
reached the trochophore stage and started ro-
tating inside the egg capsule (Fig.3 A and B), 
and the trochophore larva develops to the vel-
iger stage than broke the egg capsule and 
hatched as free swimming larva (Fig.3 C). 
They entered the veliger stage three more 
days later. The veliger between 12 and 15 day 
after hatch develop the prevelum in larva than 
becomes the velum at 16-17 day (Fig.3 D). 
Hatching larva has shell foot stick out and the 
velum covered with cilia; and there is inside 
digestive gland surrounded by jelly matrix 
(Fig.3 E and F). After 25th day sadly, all larva 
died as veliger perphases. 

 

 

 



Al-Mukhtar Journal of Sciences 38 (1): 50-60, 2023 
 

© 2023 The Author(s). This open access article is distributed under a CC BY-NC 4.0 license. 
53 

 
Fig (1). Morphological feature of A. fasciata (a, b), pair (male and female) (c), Penis of male (d), Egg masses after 
spawning (e) and  masses of threads containing fertilized eggs (f). 
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Fig. (2). Development of egg masses of A. fasciata in tank (A), formation of coupling chain and egg masses just after 
spawning (B), Change in colour of egg masses over developmental stage (C), Early developmental stage of A. fasciata 
fertilized egg (D), 2-cell stage embryo talks about 12hr after spawning (E), Beginning of 3 to 4 cell stage (F) and 8-cell 
and 16 cell ended with Trochophore stage (G). Scale bars indicate 300 μm. [Ec= Egg capsule, Jm= Jelly matrix and Fe 
= Fertilized egg / Scale bars indicate 10 cm]. 
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Fig. (3). Early developmental stage of A. fasciata (A), trochophore stage (B), veliger stage (C), and (D, E and F) hatch-
ing larva. [CI= cilia; FO= foot; JM= jelly matrix; LA= larva; PR= prevelum; SH= shell; VE= velum. Scale bars indicate 
20 μm (A) and 500 μm (B to F). 

DISCUSSION 

The body of A. fasciata was black colour, and 
the foot are very soft and flabby and the Head 
and neck Wide and short. The well developed, 
flat, leaf-like cephalic tentacles. Tiny and dis-
tinct eyes; Foot is thin, thick, squishy, but 
hardens upon contraction, with well-defined 
edges, rounded front edges, and a short, blunt 
tail (Fig.1 A and B). A secretion from the ink 
gland that is dark purple. The first study of A. 
fasciata was made on March 12, 2022, when 
discovered adult animal of this species in the 
intertidal zone of the Tajura shore. This ani-
mal was kept in a laboratory with filtered 
seawater that was changed daily and was fed 
by green algae U. lactuca on a daily with con-
tinuously aerated. After a few days, spawned 
egg masses seen in the aquarium, A. fasciata's 

egg mass structure and egg development were 
observed under a light microscope, but no 
eggs were developing.  Although the majority 
of opisthobranchia, including aplysiids, are 
simultaneous hermaphrodites, an adult animal 
has both a functioning female reproductive 
system and a functional male reproductive 
system. However, it produces egg masses 
through internal cross fertilization during 
copulation (Hadfield et al., 1984). According 
to the direction of facing, the varieties of cop-
ulation in opisthobranchia are either unilateral 
or reciprocal. In reciprocal copulation, two 
animals face one other in opposing directions; 
insert their penises into one another's common 
genital apertures, and exchange sperm 
(Eyster, 1986; Kandel, 1979; Lalli & 
Conover, 1973; Yusa, 1996), Aplysia spp. is 
the principal species that participate in unilat-
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eral copulation. If there are more than two 
individuals present, a coupling chain is fre-
quently created (Blankenship et al., 1983). 
This study A. fasciata participated in unilat-
eral copulation with chain creation as part of 
it is mating behaviour. In chain copulation, 
the first animal assumed the role of a female 
while the second animal served as a sperm 
donor male to a female. 

The characteristic of egg mass at spawning, 
the fertilized eggs were spherical and had a 
diameter of around 80 µm (Fig.1 F). The eggs 
embedded in jelly capsules that formed a cy-
lindrical string (Fig.2 A and B). Each capsule 
carried 18 to 25 eggs, and there were 60 cap-
sules per centimetre (Fig.2 B and C). The egg 
masses were a bright yellow colour after 
spawning (Fig.3 A). The colour of this egg 
mass remained the same until embryos devel-
opment to trochophore stage (Fig.3 B). Many 
marine invertebrates commonly encapsulate 
their eggs within benthic egg capsules. Dif-
ferent opisthobranch has different egg masses 
structures and compositions. The Aplysiid's 
fertilized eggs are contained in capsules that 
are placed between layers of Mucopolysac-
charide jelly to create a cylindrical string 
known as an egg masses (Przeslawski, 2004). 
The shape and structure of the egg mass of 
different Aplysiid species are very similar, but 
the proportion of capsules to egg mass and the 
quantity of eggs in each capsule differ be-
tween them. According to (Bridges, 1975); 
(Lee et al., 2014; Switzer-Dunlap & Hadfield, 
1977). There is an inverse link between size 
and egg count per capsule, however for many 
species with smaller eggs, the relationship is 
unclear. Additionally, the quantity of eggs per 
capsule increased with increasing animal 
body size as in A. californica, A. brasiliana 
(Capo et al., 2009). 

At spawning, the spherical embryos and ferti-
lized eggs had a diameter of around 80 µm 
(Fig.2 A). There was an irregular spiral cleav-
age during the cell division. The most of mol-
luscs have been through spiral holoblastic 
cleavage, and egg size and temperature effect 

how an embryo develops. In opisthobranchia, 
the hatching size similarly rises with increas-
ing embryonic time, and the egg diameter 
positively correlates with the size of the 
hatched veliger larvae (Hadfield et al., 1984). 
In a study of the growth of four Aplysiid spe-
cies, it was shown that, at the same tempera-
ture, the embryonic periods vary between 
species with smaller and larger eggs, being 
shorter for the former and longer for the latter 
(Switzer-Dunlap & Hadfield, 1977). About 12 
hour after spawning, the first cleavage and 
development of a compact 2 cell embryo oc-
curred (Fig. 2E). The two blastomeres in the 
second cleavage did not split at the same 
time; the smaller blastomere split five hour 
after the development of the 2 cell embryo 
(Fig.2 E). After spawning, it takes around 18 
hour for a compact 3 cell embryo to form 
(Fig.2 F). The four little blastomeres were 
split from the animal pole of each large blas-
tomere during the third cleavage, which hap-
pened spirally. The first quartet was called by 
these little blastomeres. After spawning, it 
takes around 24 hour for a compact 8 cell em-
bryo to form, and takes around 6 hour more to 
reach a 16 cell embryo (Fig.2 G). 

A. fasciata larva produced fertilized eggs 
through internal fertilization through copula-
tion (Fig.1 C and D). The mass of fertilized 
eggs was laid out in the shape of a string and 
were yellow colour (Fig. 1), but as they de-
veloped their colour changed to a brownish 
colour as the embryos development from the 
trochophore stage to the veliger stage (Fig.2 
and 3). At 10th day after spawning, the colour 
of the egg masses changed to a brownish col-
our as the embryos progressed from the 
trochophore stage to the veliger stage. The 
embryo reached the trochophore stage and 
started rotating inside the egg capsule (Fig.3 
A and B), and the trochophore larva develops 
to the veliger stage than broke the egg capsule 
and hatched as free swimming larva (Fig.3 C). 
They entered the veliger stage three more 
days later. The veliger between 12 and 15 day 
after hatch develop the prevelum in larva than 
becomes the velum at 16-17 day (Fig.3 D). 
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Hatching larva has shell foot stick out and the 
velum covered with cilia; and there is inside 
digestive gland surrounded by jelly matrix 
(Fig.3 E and F). After 20th day sadly, all larva 
died as veliger per phase. 

Although the particular time from egg laying 
to hatching varies between Aplysiid species, 
the range does not, it is typically around 16 
days. The fertilized eggs of A. fasciata species 
underwent spiral cleavage, like those of other 
gastropod, but with unequal cell division. 
Within the range of other Aplysiids, the eggs 
hatched after 10 days spawning (Reverol et 
al., 2004). Unfortunately all larvae died as 
veliger stage, probably as a result of the unfa-
vourable conditions of their rearing, such as 
contaminated water or lack of suitable food 
produce, as well as their longer developmen-
tal time to adult stage, suggesting that these 
stages may be especially sensitive to envi-
ronmental changes.  

CONCLUSION 
Aplysia fasciata is one of the species, it has 
appeared recently in western coast of Libya 
and that has received less research. Therefore, 
this research focused on the spawning behav-
iour, number of eggs per capsule, egg masses 
structure, and egg growth and development. 
Moreover, the results of present study showed 
preliminary information about the reproduc-
tive of the A. fasciata, but unfortunately, all 
larvae died as veliger stage, possibly as a re-
sult of the unfavourable conditions in which 
they have been grown. 
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