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Histological Study on the Reproductive Cycle of
Jeju Island’s Turban Shell Turbo cornutus

Jung Jae Lee

The structure of gonad, gametogenesis and the reproductive cycle of the turban shell, Turbo
cornutus were investigated mainly employing photomicrography and electron microscopy.

Turbo cornutus is dioecious, and neither sex reversal nor hermaphroditic individual could be
found. The sex ratio is approximately 1:L

The gonad is located at the major curvature part of the spiral visceral mass. The outer
epithelial layer of gonad is 10-40#m thick, and consists of simple columnar epithelial cells with
mucous gland cells and osmophilic cells. Under the outer epithelial layer are fibromuscular capsules
compacted by collagenous fibers and muscle fibers. Both ovarian and testicular lobuli originate
from the fibromuscular capsules, and primordial germ cells are developed from the lobular epithelia

Undifferentiated mesenchymal tissue and eosinophilic granular cells function as nutritive cells in
the formation and development of early stage germ cells.

When the ococytes reach approximately 100gm in diameter, accumulation of yolk granules begins in
the cortical layer and diffusion occurs toward nuclear envelope. Lipid granules, then, appear near
nuclear envelope and. diffuse toward cortical layer.

The head of spermatozoa is approximately 6zm in length and its tail is about 504#m. The conical
acrosome at the distal part of the head is distinguished into two regions with different electron
density. There is a clear space between the acrosome and nucleus, and double fibrous microtubular
axial rods project to both forward and backward from the clear space. The axoneme of tail
flagellum consists of nine pairs of microtubules at the periphery and one pair at the center, and
five spherical mitochondria form paranucleus around the centrioles.

The reproductive cycle could be divided into five successive annual stages: multiplication,growth,
maturation, spent and recovery stages, but the gonad is active all the year round.

Jeju Island’s turban shell spawned from June to October, when the sea water temperature was
normally above 20T, and its peak spawning occurred from mid-July to mid-September.
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Fig. 1. Map of Jeju Island showing the four places,
at nearly sea coasts of which specimens of
turban shell, Turbo cornutus, for the study

were collected
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Fig. 2. Anatomy of turban shell with shell emoved
(A),conical appendage and the part cut for
fixing(B), cross section of conical appendage (C)
t . cephalic tentacle, re : rectum,
ri . ring muscle, p : pericardium k : kidney,

s . stomach, g . gonad, sc . stomachal caecum.
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EXPLANATION OF ABBREVIATIONS

a { acrosome

ar : axial rod

bl : basal lamina

cen : centriolc

cf : collagenous fiber
cfb : collagenous fiber bundle
con *: connective tissue
cp : clear space

d ¢ desmosome

d.cen: distal centriole

doc degenerated oocyte
ec epithelial cell

ef : elastic fiber

epc eosinophilic cell

f fiber

fme fibromuscular capsule
fmcl : fibromuscular capsule of liver
gm : gelatinous membrane
hg : hepatic gland

g lipid granule

m : mitochondria

mc : mucous gland cell
mt : mesenchymal tissue
mv ¢ microvilli

n ¢ nucleus

nc nutritive cell

nev : nuclear envelope
no ¢ nucleolus

oc : oocyte

og : oogonia

osc : osmophilic cell

ovl
p :
pa
p. cen:
pm
sc
sSg
sh
st :
sz

szn
szt
tsl
une
unsz

yg ‘

: gvarian lobule

pit

: preacrosomal granule

proximal centriole
plasma membrane

spermatocyte

: spermatogonia
: sheath

spermatid

! spermatozoa

: nucleus of spermatozoa

tail of spermatozoa

testicular lobule

¢ undischarged egg

undischarged spermatozoa

yolk granule

EXPLANATION OF PLATES

Plates [ and I are photomicrographs and the

others are electron micrographs.

Fig. 1.

Fig. 2.

Fig 3.

Fig. 4.

Fig. 5-6.

Fig. 7-8.

PLATE 1
The outer epithelial layer of gonad consists

of 10- 40 #mthick, simple columnar epithelial
cells with mucous gland cells and osm-
ophilic cells. Under the outer epithelial
layer is fibromuscular capsule and ovarian
lobule originated from the fibromuscular
capsule.

Early growing ovary. Undifferentiated
mesenchymal tissues and eosinophilic
cells are found between ovarian lobuli.
Growing ovary showing ovarian lobuli
connected to fibromuscular capsule of
liver and many oocytes are projecting to
the ovarian lumen.

Growing ovary showing a large number of
eosinophilic cells in the ovarian lobuli amd
a degenerated oocyte.

Ovary of late growing stage. Note that
vacuolated empty granules are found in
the cytoplasm of the oocytes.

An ovary of premature stage. QOocytes are

liberated from the ovarian lobuli.



Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

Fig.

13. Testis of multiplication stage.

18. Testis of spent stage.

2

9. Ovary of mature stage. Gelatinous memb-

ranes are formed around cocytes.
PLATE [T

10. Yolk and lipid granules are found in a

ripe oocyte and a thick gelatinous
membrane surrounds the oocyte.

11. A spent ovary. Note presence of residues

of degenerated oocytes and gelatinous

membranes between ovarian lobuli,

12. Ovary of recovery stage showing undisc-

harged egg. Note ovarian Iobuli develop
newly in the outer wall of gonad.
Numerous
small spermatogonia and spermatocytes
appear along the epithelium of testicular
lobuli.

14, Testicular lobuli of growing testis.

Eosinophilic granular cells, spermatogonia
and spermatocytes are found in developing
lobuli.

15, Testis of premature stage. Spermatozoa

appear in the testis.

16. Mature testis showing a great number of

spermatozoa.

17. Transverse section of testicular lobuli of

mature stage. Note the layer composed of
spermatozoa, spermatids and spermatocytes.
Undischarged

spermatozoa remain in the testis.

PLATE [

19. Electron micrography of transverse secticn

through outer epithelium of gonad. Note
that irregular microvilli develop on the
free surface of epithelium. Demomes are
found at the lumenal end of adjacent

cells.

20. Electron micrography of a osmophilic cell,

epithelial cells and pits of gonad epithelium.

21, High power electron photograph of gonad

epithelium. Note that osmophilic cell
contains many electron-dense granules

and mucous gland cell contains electron-

E

¥

low polygonal mucous granules.
PLATE N

Fig. 22, Electron micrography of a part of outer
fibromuscular capsule showing collagenous
fiber bundles and a thick elastic fiber
surrounding collagenous fiber bundle.

Fig. 23. Electron micrography showing the oognia,
oocytes in the germinal epithelium of
ovary.

Fig. 24. Electron micrography of early growing
oocytes and connective tissue in an

interlobular septun.

PLATE V

Fig. 25. Electron micrography of a part of the
growing oocyte. Note that a large number
of small fat droplets are found in the
cytoplasm,

Fig. 26. Electron micrography of a part of cytoplasm
showing electron dense yolk granules and
large fat droplets.

Fig. 27. More advanced phase of oocyte than Fig.
26. Note a gelatin membrane, and numerous
yolk and fat granules in the cytoplasm.

PLATE V1

Fig. 28. Electron micrography of testis. Note the
spermatocytes, connective fiber bundles
and undifferentiated mesenchymal tissue.

Fig. 29-30. Electron micrography of a early process
of acrosomal formation of spermatid. Note
a preacrosomal granule, mitochondria and
residuces of cytoplasm of spermatids.

PLATE W

Fig. 31. Electron micrography of cross sectioned
nucleus of spermatozoa and a large
number of flagella. Note that centriols
are surrounded by mitochondria.

Fig. 32. Electron micrography of a mature testis.
Numercus sperm flagella are seen in the

lumen of testis.

PLATE W

Fig. 33. Electron micrography of spermatozoan
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and nucleus, and double fibrous microtubular

head which is covered by a sheath and
axial rods projecting both to forward and

centriols surrounded by mitochondria.
Fig. 34. Electron micrograph of mature spermatozoa. backward.
Note clear space between the acrosome
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