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Gonadal organization and gametogenesis in Neotropical teleo-
sts have been extensively studied. In general, most published
work focuses on biometrical, morphological, physiological and/
or biochemical characters, and the distribution of the different
cytoplasmic and nuclear inclusions (TYLER & SUMPTER 1996, GRIER

2000).
LEGENDRE et al. (1996) reports that some Siluriformes spe-

cies present fringed testes while others do not. In most fish spe-
cies gonads are paired organs of similar size, which can be par-
tially or totally fused (LE GAC & LOIR 1999). Some Siluriformes
fishes from families Pimelodidae, Loricariidae and Callichthyidae

present secretory activity in the caudal portion of the testes,
sometimes forming a seminal vesicle (LOIR et al. 1989).

In terms of spermatogonia distribution, the structure of
teleosts testes has two types: in the most common, spermatogo-
nia occur all along the seminiferous tubules, while in
Atherinomorph fishes they are confined to the distal portion
of these structures (GRIER 1981).

According to various authors (SHRIVASTAVA 1967, SRIVASTAVA

& SINGH 1994, MAGALHÃES et al. 2004) fishes can present cystic or
semi-cystic spermatogenesis in relation to the phase of release
of germ cells in the cysts to the seminiferous tubules lumen.
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ABSTRACT. The gonadal structure and gametogenesis of Loricaria lentiginosa Isbrücker, 1979 were studied through
anatomical and histological techniques. Forty two males and ten females in maturation/mature stage were cap-
tured in the reservoir of Porto Colombia, Paraná river basin, Minas Gerais, using gill nets, from November 2001 to
October 2002 (tri-monthly captures). Examination of the testes revealed that they were paired, elongated and not
fringed organs. Histologically, the testes presented three distinct regions: cranial espermatogenic; transistion
espermatogenic and secretory; and caudal exclusively secretory. Standard histochemical techniques detected neu-
tral glycoproteins from the secretion of the tubules of the caudal region. Espermatogenesis occurred in cysts
throughout the whole extension of the wall of the seminiferous tubules, which anastomosis themselves and liber-
ated the spermatozoa into the lumen of the espermatic ducts. The ovaries were paired, saculiformes and, histologi-
cally, they presented ovigerous lamellae that contained the cells of ovogenic ancestry. The oocytes were classified
into four stages, based on their cytological characteristics and the cell layers that surrounded them. Post-ovulatory
follicles and vitelogenic oocytes in the follicular atresia process also were observed.
KEY WORDS. Espermatogenesis, Loricariidae, ovogenesis, testes secretion.

RESUMO. EstrEstrEstrEstrEstruturuturuturuturuturaaaaa gggggonadalonadalonadalonadalonadal eeeee gametogênesegametogênesegametogênesegametogênesegametogênese dedededede LoricariaLoricariaLoricariaLoricariaLoricaria lentiginosalentiginosalentiginosalentiginosalentiginosa IsbrückIsbrückIsbrückIsbrückIsbrücker (Pisces,er (Pisces,er (Pisces,er (Pisces,er (Pisces,     TTTTTeleosteieleosteieleosteieleosteieleostei, SilurSilurSilurSilurSilurifififififororororormes).mes).mes).mes).mes). A
estrutura gonadal e a gametogênese de Loricaria lentiginosa Isbrücker, 1979 foram estudadas através de técnicas
anatômicas e histológicas. Capturaram-se, trimestralmente, no reservatório de Porto Colômbia, bacia do rio Paraná,
Minas Gerais, quarenta e dois machos e dez fêmeas nos estádios em maturação/maduro, utilizando-se redes de
emalhar, no período de novembro de 2001 a outubro de 2002. Os testículos são órgãos pares, alongados e não
franjados. Histologicamente, os testículos apresentam três regiões distintas: cranial espermatogênica, transição
espermatogênica e secretora e caudal exclusivamente secretora. Na secreção dos túbulos da região caudal detecta-
ram-se glicoproteínas neutras. A espermatogênese ocorre em cistos em toda a extensão da parede dos túbulos
seminíferos, os quais anastomosam-se e liberam os espermatozóides no lume dos ductos espermáticos. Os ovários
são órgãos pares, saculiformes e, histologicamente, apresentam lamelas ovulígeras que contém as células da linha-
gem ovogênica. Os ovócitos foram classificados em quatro estádios, baseando-se em suas características citológicas
e nas camadas que os circundam. Folículos pós-ovulatórios e ovócitos vitelogênicos em processo de atresia folicular
foram também observados.
PALAVRAS CHAVES. Espermatogênese, Loricariidae, ovogênese, secreção testicular.
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Fishes ovaries can be classified as gymnovaries, a primi-
tive condition founded in lungfishes, sturgeons and bowfins
or cystovaries, the condition that characterizes most of the te-
leosts, where the ovary lumen has continuity with the oviduct
(HELFMAN et al. 2000).

Oogonia development in teleosts fishes varies according
to the group, and the determination of oogenesis dynamics
allows the understanding of maturation and fertilization pro-
cesses (WALLACE & SELMAN 1981). Changes in the nucleus, oop-
lasm and the surrounding layers characterize the oocyte matu-
ration process (BAZZOLI & RIZZO 1990).

Postovulatory follicles are structures formed after oocyte
release; they do not have endocrine function, present a wide
irregular lumen, and are rapidly reabsorbed in a process in-
volving the apoptosis of follicular cells (DRUMMOND et al. 2000).
A degenerative process called follicular atresia reabsorbs
vitellogenic oocytes not spawned. This process can also occur,
but less frequently, in oocytes in other developmental stages
(MIRANDA et al. 1999).

In Brazil, to meet energy demands, the construction of
artificial reservoirs by damming river courses is increasing being
employed (TUNDISI 1978). Today, in Alto Paraná river basin, there
are around 130 reservoirs, most of them located sequentially
along the Rio Grande, having a total of 3,511 Km2 of flooded
area (SANTOS & FORMAGIO 2000). The Porto Colômbia reservoir
(Fig. 1) is located in the middle of the Rio Grande, on the border
of Minas Gerais and São Paulo states, between the municipali-
ties of Planura (Minas Gerais) and Guaíra (São Paulo) (PAIVA 1982).

Siluriformes fishes are very diverse, occurring in the tropi-
cal region, especially in South America, Africa and Southeast
Asia (DE PINNA 1998). The Loricariidae family has over 650 de-
scribed species, representing one fourth of all Siluriformes spe-
cies (REIS & SCHAEFER 1998). Loricarids live preferentially in lotic
environments with rocky bottoms but they can survive in lentic
environments with muddy bottoms (ANTONIUTTI et al. 1985). The
species Loricaria lentiginosa Isbrücker, 1979 (Figs 2 to 4) is founded
in the Alto Paraná river basin (FERRARIS JR. 2003); it has a dorso-
ventrally compressed body, covered by small bony plates, and
can reach 40 cm in total length. The mouth is located ventrally,
with lips covered in filaments, and it feeds from detritus and
algae attached to substrates. It is also a species that expresses
parental care (CEMIG 2000).

Since there are no studies focusing on reproductive char-
acteristics in L. lentiginosa, the present study aimed to analyze
the gonadic structure and the gametogenesis in this species,
using anatomical techniques and light microscopy.

MATERIAL AND METHODS
Fishes

Fish captures were carried out once every three months in
the period between November 2001 and October 2002 in the
Porto Colômbia reservoir (20°07’52”S-20°01’69”S and 48°34’13”-
48°13’40”W). Forty-two males and ten females, with, respectively,

21,2-42,5 cm and 36,5-43,4 cm of minimum and maximum stan-
dard length, in maturation/mature stage were collected using
gillnets with mesh sizes between 8 to 20 cm (stretched measure-
ment). Specimens were fixed in 10% formaldehyde solution for
24 hours and stored in 70% ethanol solution, kept in containers
and transported to the fish laboratory at Programa de Pós-
graduação em Zoologia de Vertebrados da PUC Minas.

Anatomy and light microscopy
The specimens were dissected and fragments from the cra-

nial and caudal portions of the gonads of all specimens were
fixed in Bouin’s solution for 6-8 hours. Gonad fragments were
embedded in paraffin or in glycol methacrilate, sectioned in se-
rial sections at 3-5 µm, and stained with haematoxylin-eosin or
with 1% toluidin blue-sodium borate (JUNQUEIRA & JUNQUEIRA 1983).
The oocytes in L. lentiginosa were classified by histological char-
acteristics into four stages, based on the changes that occurred:
in the nucleus, in the ooplasm and in the follicular wall, as pro-
posed by BAZZOLI (2003). To detect carbohydrates and proteins
on the testes caudal region, the following histochemical tech-
niques were used: PAS (Periodic Acid-Shiff); PAS + amylase; Alcian
blue pH 2,5; Alcian blue pH 0,5 and ninhydrin-Shiff (PEARSE 1985).

RESULTS

Testes structure
The testes of L. lentiginosa are paired elongated organs

(Fig. 5), dorsally attached to the coelomic cavity by the mesor-
chium; they were dorsally related to the kidneys and ventrally
to the digestive tube. Both testes had spermatic ducts, which
join together caudally forming a common spermatic duct that
extended to the urogenital papillae.

The testes were surrounded by a tunica albuginea of con-
nective tissue, and they had tubular and interstitial compart-
ments. Morphofunctional organization of the tubular compart-
ment in maturing/mature testes was variable depending on the
region: a cranial region (86% total length – tl) with seminiferous
tubules containing cysts of spermatogenic lineage cells, in the

Figure 1. Geographic localization of the Porto Colômbia hydro-
electric dam in Minas Gerais.
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same developmental stage in the walls, and spermatozoa in the
lumen (Fig. 6); a transition region (7% tl), with tubules present-
ing cysts and secretory prismatic cells in the wall, and spermato-
zoa and acidophilus secretion in the lumen (Fig. 7); and a cau-
dal region (7% tl), where the tubules only exhibited secretory
prismatic cells in the wall and acidophilus secretion in the lu-
men (Fig. 8). Cysts were oval-shaped, delimited by Sertoli cells
(insert in Fig. 6A), Leydig cells and conjunctive tissue (insert in
Fig. 6B), forming the interstitial tissue. In resting males, the wall
of the tubules in the caudal region of the testes has cubic secre-
tory cells with no secretion in the lumen. During spermatozoa
release, cysts broke apart releasing the spermatozoa in the tu-
bules lumen (Fig. 9), which anastomosized (Fig. 10) thereby di-
recting the spermatozoa towards the spermatic ducts and then
to the common spermatic duct for the spermiation process. In
the lumen of the spermatic ducts of maturing/mature testes,
acidophilus secretion and spermatozoa were also observed (Fig.

11). The secretion of the testes caudal region reacted positively
to the PAS and ninhydrin-Shiff techniques, thereby indicating
the presence of neutral glycoproteins.

Spermatogenic cells
Based on histological characteristics, the following sper-

matogenic lineage cells were identified:
Primary spermatogonia: the largest of the lineage, oc-

curring only one per cyst, it had abundant cytoplasm, spheri-
cal central nucleus with vesicles, and a prominent nucleolus.

Secondary spermatogonia: they formed cysts with two
to four cells, having little cytoplasmic material, and a spheri-
cal central nucleus with a prominent nucleolus.

Primary spermatocyte: originated from the last genera-
tion of secondary spermatogonias after successive mitotic di-
visions; they had little cytoplasmic content and slightly con-
densed granulated chromatin in a central nucleus.

Figures 2-4. (2) L. lentiginosa specimen collected in the Porto Colômbia reservoir, dorsal view; (3) detail of the mouth, showing lips
covered with filaments (arrow), ventral view; (4) detail of oocytes impression on body surface (*) and urogenital papillae (arrow), ventral
view. Scale bars = 1 cm.
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Secondary spermatocyte: originated from the first mei-
otic division of primary spermatocytes, it had little cytoplas-
mic content and nucleus with granulated chromatin.

Spermatid: originated from the second meiotic division
of secondary spermatocytes, it had little cytoplasmic content
and a dense spherical nucleus with a differentiated flagellum.

Spermatozoa: the smallest of the lineage, they had little
cytoplasmic content, with no acrosome and a nucleus with
heavily condensed chromatin.

Ovaries structure
Ovaries were saculiform-paired organs (Fig. 12), attached

dorsally to the coelomic cavity by the mesovary; they were dor-
sally related to the kidneys and ventrally to the digestive tube,
and joined together caudally to form the ovaric duct that extended
to the urogenital papillae. Histological examination of the ova-
ries showed that they were also coated with the tunica albuginea
of conjuntive tissue, which sent septum to the ovaric lumen form-
ing the ovigerous lamellae that contained the oogenic lineage cells.

Oogenisis
Based on histological characteristics, the following de-

velopmental stages of the oogenic lineage cells were identified
(Figs 13 to 16):

Figures 5-11. Maturing testis and histological transversal section: methacrilate inclusion, stained with 1% toluidin blue-sodium borate. (5)
testis regions: CR = cranial region (86% total length), TR = transition region (7% total length) and CD = caudal region (7% total length);
(6) cranial region showing the interstitium (I) and the seminiferous tubule with cysts formed by spermatogenic lineage cells in different
developmental stages. In detail: (A) spermatid cyst and Sertoli cell nucleus (arrow), (B) Leydig cells (arrow); (7) transition region showing
the interstitium (I), seminiferous tubules with cysts of spermatogenic lineage cells (arrows), secretory prismatic cell (arrow heads) and
lumen with spermatozoa and secretion (*); (8) caudal region showing the interstitium (I), tubules with prismatic secretory cells (arrow
heads) and secretion in the lumen (*); (9) cranial region showing the release of spermatozoa (arrows) into the seminiferous tubule lumen
(*); (10) cranial region showing anastomosis of the seminiferous tubules (arrows), full of spermatozoa (Z); (11) caudal portion of the
spermatic duct, with spermatozoa and secretion in the lumen (*). Scale bar: figure 5 = 1 cm; figures 6-11 = 100 µm.
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Oogonia: the smallest of the lineage, they were rounded
cells found in a nested arrangement; they had little cytoplas-
mic content, with vesiculous and central nucleus with a unique
prominent central nucleolus and the chromatin irregularly lo-
cated near the nuclear membrane. Oogonias proliferated and

produced the oocytes.
Early perinucleolar oocyte: it had a bigger and strongly

basophilic cytoplasm with vitreous appearance, a central
nucleus and spherical peripheral nucleoli.

Advanced perinucleolar oocyte: it had basophilic granu-

Figures 12-18. Maturing ovaries and histological transversal section: paraffin inclusion stained with haematoxilin/eosin. (12) maturing
ovaries; (13) oogonias (arrows) in a nested arrangement; (14) early perinucleolar oocytes (O1) and late perinucleolar oocytes (O2) with
vitellogenic nucleus (arrows) in the ooplasma; (15) pre-vitellogenic oocyte (O3) with cortical vesicles (arrow heads) in the ooplasm, zona
pellucida (*), cubic follicular cells (CF) and theca with blood vessel (arrow); (16) vitellogenic oocyte (O4) with yolk globules (GV) and cortical
vesicles (arrow heads) in the ooplasm, zona pellucida (*), follicular prismatic cells (CF) and theca (arrows); (17) post-ovulatory follicle with
wide lumen (*), follicular prismatic cells (CF) and theca (arrows), (18) vitellogenic oocytes in atresia, with liquefaction of yolk globules (*),
zona pellucida fragmentation, and integrity loss of follicular cells and theca. Scale bar: figure 12 = 1 cm; figures 13-18 = 100 µm.
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lar ooplasm, central nucleus and spherical nucleoli attached to
the nuclear membrane. In the ooplasm of some oocytes it was
possible to identify the yolk nucleus, which in the beginning
was next to the nucleus and later was displaced to the periph-
ery. The zona pellucida was a thin layer and a unique layer of
follicular cells that were pavimentous.

Previtellogenic oocyte: it had cortical vesicles scattered
in the ooplasm, which were slightly coloured by haematoxylin-
eosin. The nucleus was central and presented digitiform ex-
pansions and a perinuclear halo. The zona pellucida was acel-
lular, acidophilic, and had two layers. Follicular cells were cu-
bic and the theca was thin.

Vitellogenic oocyte: was the largest of the lineage, char-
acterized by the presence of acidophilus yolk globules in the
ooplasm. Cortical vesicles were organized in the ooplasm pe-
riphery, forming continuous cortical alveoli. The zona pellu-
cida remained with two layers, follicular cells were prismatic,
and the theca was similar in thickness to the previous stage
and presents capillary blood vessels.

Postovulatory and atretic follicles
After ovulation, postovulatory follicles were identified;

they presented wide irregular lumen and a wall consisting of a
unique layer of follicular prismatic cells and the conjunctive
theca (Fig. 17). Follicular atresia was observed in vitellogenic
oocytes, which presented, through the liquefaction of yolk glob-
ules, fragmentation of the zona pellucida and integrity loss of
the follicular cells (Fig. 18).

DISCUSSION

The testes of fresh water Neotropical siluriforms that have
external fertilization present variable anatomical characteristics;
they are elongated and fringed in the species Pimelodus maculatus
La Cepède, 1803 (BAZZOLI et al. 1997), Iheringichthys labrosus
(Lütken, 1874) (SANTOS et al. 2001), Pseudoplatystoma corruscans
(Spix & Agassiz, 1829) (BRITO & BAZZOLI 2003) and Conorhynchos
conirostris (Valenciennes, 1840) (LOPES et al. 2004); and elongated
without fringes in Hypostomus albopucntatus (Regan, 1908)
(ANTONIUTTI et al. 1985), Rhinelepis aspera Spix & Agassiz, 1829
(AGOSTINHO et al. 1987), Hoplosternum littorale (Hancock, 1828)
(LOIR et al. 1989), Liposarcus pardalis (Castelnau, 1855) (NEVES &
RUFINO 1998) and Loricaria lentiginosa (this study).

In terms of histological appearance, the cranial portion of
the testis of L. lentiginosa corresponds to the lobular type described
by BILLARD (1986) with anastomoses between seminiferous tubules,
a characteristic also founded in the testes of R. aspera (AGOSTINHO

et al. 1987). The presence of spermatogonia along the whole ex-
tension of the seminiferous tubules characterizes the testis of L.
lentiginosa as unrestricted spermatogonial, under the terminol-
ogy proposed by GRIER (1981). In this same portion of the testis,
the spermatogenic cells were organized in cysts in the walls of
the seminiferous tubules, in a manner that all cells in each cyst
were in the same developmental stage (PUDNEY 1993). In the cau-

dal portion of the maturing / mature testes of L. lentiginosa, secre-
tory tissue was observed, which produced an acidophilus secre-
tion but did not form an individualized glandule. However, LOIR

et al. (1989) observed a non-defined seminal vesicle in the cau-
dal region of the testes Hypostomus gymnorhynchus (Norman,
1926); Pseudoancistrus barbatus (Valenciennes, 1840) and Harttia
surinamensis (Beseman, 1971) from the family Loricariidae.

Neutral glycoproteins in the secretion of the caudal por-
tion tubules in the maturing / mature testes of L. lentiginosa
were also detected in the caudal fringes of I. labrosus; and neu-
tral glycoproteins, carboxylated acid glycoconjugates (includ-
ing sialomucines and acid and sulfates glycoconjugates) were
detected in the caudal fringes of P. maculatus (GUIMARÃES-CRUZ

& SANTOS 2004). These substances may have similar functions
as those exhibited by substances produced in the seminal
vesicles of other teleosts species: acting on female attraction,
in the augmentation of the seminal volume and in the fertili-
zation process (VAN DEN HURK et al. 1987, LAHNSTEINER et al. 1992).

Spermatogenesis in teleosts has two different stages: (1)
the renewal and proliferation of spermatogonias by mitosis, and
(2) meiosis followed by spermiogenesis (SCHULZ et al. 2000). The
disruption of the cystic walls with the release of the germ cells
to the lumen of the seminiferous tubules can occur at different
developmental stages: secondary spermatocytes (SHRIVASTAVA

1967), spermatids (SRIVASTAVA & SINGH 1994, ANDRADE et al. 2001)
and spermatozoa (SANTOS et al. 2001, MAGALHÃES et al. 2004, present
study).

Macroscopic and microscopic appearance of the ovaries
of L. lentiginosa were similar to those reported for other species
in the family Loricariidae, such as Plecostomus commersonii
(Valenciennes, 1840) = Hypostomus scabriceps (Eigenmann &
Eigenmann, 1888) (AGOSTINHO et al. 1982), R. aspera (AGOSTINHO et
al. 1987) and Hypostomus punctatus (MENEZES & CARAMASCHI 1994).
According to the classification proposed by HOAR (1969), the
ovaries of L. lentiginosa would be classified as cystovarian, where
the ovarian lumen has continuity with the oviduct, through
which the oocytes are released into the environment. In con-
trast, in some salmon and trout species, the oviduct was lost
secondarily, with the oocytes being released to the coelomic cav-
ity and then, to the external environment (HELFMAN et al. 2000).

Oogenesis consists of the proliferation of oogonia from
the germinal epithelium that covers the ovigerous lamellae
(GRIER 2000), which divide by mitosis originating oocytes
(SELMAN & WALLACE 1989). In the present study, early perinuclear
oocytes showed a strongly basophilic cytoplasm, an important
characteristic that differentiates them from oogonias, and in-
dicates the beginning of the oogenesis (RAVAGLIA & MAGGESE

2002). Advanced perinuclear oocytes in L. lentiginosa exhib-
ited multiple nucleoli attached to the nuclear membrane, which
were constituted by RNA and proteins, that were transferred to
the ooplasm to form the vitellogenic nucleus (SELMAN & WALLACE

1989), which also has an important role in organelle biogen-
esis (GURAYA 1986). In L. lentiginosa, the yolk nucleus appeared
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as a conspicuous, strongly basophilic structure, that initially
was located next to the nucleus and then moved to the periph-
ery where it dispersed as fine granules, as observed by BAZZOLI

& GODINHO (1995). The two oocytary stages, early and advanced
perinucleolar, of L. lentiginosa relates to the primary oocyte
growth described for TYLER & SUMPTER (1996), characterized by a
period of intense RNA synthesis and not gonadotrophic-de-
pendent. In L. lentiginosa previtellogenic oocytes were charac-
terized by the presence of cortical vesicles in the ooplasm,
which, according to MICALE et al. (1999), release their glycopro-
tein content in the perivitelline space during fertilization, as a
polyspermic inhibiting mechanism. In L. lentiginosa, as in the
majority of the teleosts, were the largest cells of this lineage,
which presented individualized and spherical yolk granules in
the ooplasm. This two stages, previtellogenic and vitellogenic
oocytes, of L. lentigosa were related as secondary oocyte growth
for TYLER & SUMPTER (1996) that is gonadotrophic-dependent.

The formation of an acellular layer, the zona pellucida,
during the oogenesis, is described for several teleosts species
(GURAYA 1986), and it has multiple functions: it allows the pas-
sage of substances to the oocyte interior; protects it from me-
chanical wear and pathogens; maintains the integrity of the
membrane; and promotes the adhesion of the egg to the sub-
strate (AGOSTINHO et al. 1987). In L. lentiginosa, the zona pellu-
cida was observed with a unique acidophilic layer in the late
perinucleolar oocytes, and two layers in previtellogenic and
vitellogenic oocytes as described for Galeocharax knerii (Stein-
dachner, 1879) by MAGALHÃES et al. (2004).

Follicular cells in L. lentiginosa surround the oocyte form-
ing a unique layer, in a pattern common to all teleosts (SELMAN

& WALLACE 1989). These cells can present structural changes
during the developmental process of the oocytes (GURAYA 1986).
In fact, the late perinucleolar oocytes in L. lentiginosa showed
pavimentous follicular cells that became cubic in previtellogenic
oocytes and prismatic at the end of the vitellogenesis. In the
present study it was observed that the theca of previtellogenic
and vitellogenic oocytes was constituted of cells that are simi-
lar to fibroblasts, presenting capillary blood vessels in the pat-
tern typical of most bony fishes (TYLER & SUMPTER 1996).

Postovulatory follicles in L. lentiginosa had a wide irregu-
lar lumen, surrounded by hypertrophied follicular cells and a
theca, in a pattern similar to the descriptions made by DRUMMOND

et al. (2000) for Astyanax bimaculatus (Linnaeus, 1758).
In teleosts, oocytes not ovulated suffer a degenerative

process called follicular atresia (WALLACE & SELMAN 1981). This
process can occur during any phase of the oocyte development
(ÜNVER & ÜNVER SARAYDIN 2004); however, its occurrence is un-
usual during the pre-spawn period (GURAYA 1986). In the present
study, follicular atresia was observed only in vitellogenic oo-
cytes, in ovaries that presented histological characteristics typi-
cal of the post-spawned.

As already demonstrated in the present study, the struc-
tural organization of L. lentiginosa testes presents a cranial sper-

matogenic portion, spermatogenic and secretory transition
portion, and an exclusively secretive caudal portion with secre-
tory activity only during the maturation period. The spermato-
genesis can be classified as cystic, and it occurs along the whole
extension of the seminiferous tubules. The ovaries are of the
cystovarian type and the oogenesis was characterized histo-
logically by four developmental stages.
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