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INTRODUCTION

FINE STRUCTURAL STUDIEs of pelecypoda speym are sparse,
and the majority of these stuties have been done on sperm
of the marine forms, To the authors’ knowledge no re-
ports exist on the fine structire of sperm from a freshwater
bivalve, The clam, Ligumin subrosirata {3ay, 1RID), 5 &
common inhabitant of freshwater ponds and marshes of
the gulf coast area. The fine structure of the sperm of this
species was studied to contribute addidonal information
about the nature of primitive speymatoioan morphology.

MATERIALS anp METHODS

Clams used for this study were collected from a smatl fresh-
water pond in southern Louisiana, Mature sperm and
sperm packets were removed from the clam by transcetion
of the gonad. Tissue was qguickly immersed in cold 39
glutaxaldehydc, buffered with 0.1 M Millog's phosphate
buffer (pH 7.3), to which 1 mM CaCl. and 2%, sucrose
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were added. After 2 3 hr fix, tissue was washed overni
in buffer, post fixed for 1 hr in cold 17, osmivim tetrox
in buffer, rinsed with distilled warer, dehydrated in al
hol and embedded in Spurr's epoxy. Sections were cut
2 Sorvall MT-2 ultramicrotome using glass kaives, stai
with alcoholic uranyl acetate and lead hydroxide, ¢
viewed with either an Hitachi 11A or RCA-EMU-3Ge
{ron micrescope.

Carhon replicas were prepared using glutarakdeh
fixed sporm. A drop of sperm suspension was applied
patlodion coated grid and a few seconds were allowed
the sperm to settle out of solution onto the grid. Ex
iuid was removed by blotting on filter paper. Grids v
coated with abous 140 A thickness of carbon and the ti
digested with a solution of potassium permangarate
potassinm dichromate in sulfuric acid (Dawss, 149
Grids were washed 1n disulled water, dried and shado
using a carbor-platmam pellet.

OBSERVATIONS

Sperm from Ligumia sibrostrata measure 55 um long

ossess e classicnl head, midpiece and tail arrange:
P I &

Explanation of Figures I to 3

Carbon replica of mature sperm. Arrow indicates mid-
¥ 24000
tip of head of spemy showing acyosomal region

X 68000

Figure !:
piece containing mitochondria
Figure 2@ Anterior
{arrow)

Figure J: Lengitudinal section through sperm showing »
(N}, mitochondria (M) of midpiece, projecting into subn
fossa (white arrow), ting centriol (R} and axoneme (AX)
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pigures | and 23. The head region contains the conical
cieus which averages 2.5um long by um wide. Asso-
atrd with the anterier region of the nucleus is 2 vesicle
eiseved to be the acrosome (Figure 2.

y short midpiece measuring 0.5 pm long by Lum wide
ety O five mitochondria arranged symmetrically
ound the cemricie and axonemal complex (Figure 6).
e midpiece fits into a depression in the base of the
. ocdeus. the subnuclear fossa (Figure 3). This patern

_+ the midpicce 15 best illustrated by following the sequen-
il appearance of each of these structures as seen i rrans-
.erse section proceeding from the nucleus posteriorly
jrough the sperm to the tail. The dense nuckeus is sur-
wounded by loose huting nuclear envelope {Figure ).
Five svmmetrically arranged nitochondria appear at the
feved :J'{ the proximal centriole with blocks of nuclear ma-
wial interspersed (Figure 3). At a level just posterior 1o
the distal centriole {Figure 6), hive mitechondria of about
squal size are arranged around the tubuies of the anterior
portion of the axonemal complex. At this level, no centrat
pair of rubules within the axoneme is present. Posterior
to this level {Figure 7), the mitochondria lose their assocta-
von with each other and the axonemal complex now ex-
hibits a classical 9 + 2 tubular arrangement. The posterior
pertion of the midpiece consists of a cytoplasmic collar
or ring centriole surrounding the axoneme (Figure 8).
The axoneme changes shape postetior to this region be-
coming oblong In appearance. The matrix of the axoneme
is electron dense and contains no other structure besides
the axonemal tubules (Figure 18). The core of each tubule
i hollow and completely void of any accessory material.
Ihe 9 pairs of peripheral tubules and pair of central tu-
bules are equ»! in diameter. Near the end of the sperm
tau, the centr..} pawr of tubules is the first to disappear fol-
lowed by the peripheral tubules (Figure 10}

DISCUSSION

The primitive sperm of Ligumia subrostrata exhibits the
typical morpholegy of a broadcast fertilizer. In general
appearance, it has the same basic architectural format
a5 sperm from unrelated animals such as the Cnidaria
(Hinscn & Crark, 1973).

Al previously investigated spermatozoa of species
cosely related to Ligumia differ by possessing a more
highly developed acrosome. The oyster, Crassosirea viv-
gtnica {Gmelin, 1791}, possesses a prominent highly os-
miophilic zcrosome which caps a bilobed nucleus (Garrt-
soFy & PHILpoTT, 1960 244 ; figure 3). An acrosomal rod
and mner acrosomal membrane are present and the mid-
piece consists of four mitochondria. In the related mussel,
Mytilus edulis Linnacus, 1758, a complex spear shaped
acrosome is present with an axial rod running from the
base of the acrosome to the midpicce dividing the nucleus
into two equal lobes {Loxco & Dorxrrip, 1967: 477; fig.
ure 25). Five mitochondria are present in the midpiece.

Spisula solidissima (Dillwyn, 1817), the surf clam, has
a barrel shaped nucleus capped by an elaborate acrosomal
complex containing a prominent rod {LONGO & ANDERSON,
1969: 441, figure 7). The midpiece of the mature sperm
is composed of four ellipsoid mitochondria resulting from
the [usion of the numerous smaller ones during differen-
tiation of the sperm. This pattern of development is char-
acterisiic of most primitive sperm {PoTswaLp, 1966; Faw-
cETT, 1970). The acrosome is far less complex than seen
in other bivalves, and it contains no Golgi-proacrosomal
granutles as reported for certain primitive hydrozoan sperm
(Hiscn & Cearx, 1973), Ligumig is similar in possessing
five mitochondria arranged circumferentally avound the
centriole complex.
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Explanation of Figures 4 to 7

Figure 4: Transection through nucleus of sperm * 46 000
Figure- 5: Transection of sperm at level of the prowimal centriole
{arrow). Mitechondria (M) are amanged symmetrically with
blocks of nuclear material {N) interspersed o X 40200
Figure 6: Transection of sperm at level below distal centricle. At
this jevel the central pair of tubules (arrow) is not yet present

X 42000
Figure 7: Transection of sperm at level where the axoneme shows

2 9-+2 tubular pattern {armow) X 48000

Explanation of Figures 8 to 10

Figure &: Transection of sperm at level of ring centricle (R)

X 84500
Figure &: Longitudinal section of axoneme, showing the parallel
tubule pattern (arrow) x 65000

Figure 10: Transection of axoneme lustrating the tubular pattern
at vartous levels X 60000
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Figure 9 Figure 10
Figure 8: Transection of sperm at level of ring centriole {R} w84 500
Figure §: Longitudinal section of axoneme, showing the parallel tubule pattern
{arrow) > 65000
Figure 10: Transection of axoneme illustrating the tubular pattern at various
¥ 60000

lavels




