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INTRODUCTION

The ltve-sexing technique developed by Hargis (1957)
for the oyster drill, Urosalpinx cinerea (Say, 1822), is
widely used in studies involving muricid gastropods (e. g.,
Manzi,  1970;  Manzi  et  ai,  1971;  Shick,  1972;  Zachary
& Haven, 1973). But since its description, problems have
developed regarding the use of the presence or absence
of a penis as a sexing criterion, especially with the large
variety, U. cinerea follyensis Baker, 1951 (Carriker &
Van  Zandt,  1972;  Griffith  &  Castagna,  1962).  These
workers have reported the presence of small "vestigial"
penises in many females sexed by gonadal smears or other
means. Similar observations by others have led to renewed
speculations concerning sex reversal in this species, an issue
originally raised by Cole (1941 ) and dismissed. The pres-
ent study concerns the validity of the live-sexing technique,
as applied to Connecticut U. cinerea, and presents an
alternate, efficient means of sex determination.

MATERIALS  and  METHODS

Collections of U rosalpinx cinerea were made from 3 inter-
tidal Connecticut locations: Noank, Ram Island (about
1.6km S of Noank) , and East Norwalk. For size-frequency
analyses systematic collections were made from the Noank
population during periods of spring low tides until the
desired number of drills was accumulated (Franz, 1971 ) .
Drills were maintained in the laboratory in trays of run-
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ning seawater at ambient temperatures and fed with live
blue mussels, Mytilus edulis Linnaeus, 1758, until used.

Shell heights of all snails were measured from the
apex to the tip of the siphonal canal to the nearest 0. 1 mm,
using a vernier caliper. Drills originally were sexed by the
presence or absence of a penis (F£argis, 1957). All ani-
mals sexed in this manner were designated males, but some
individuals with well developed C-shaped penises depos-
ited egg capsules. Thus, direct microscopical observation
of gonadal smears proved to be necessary for positive sex
determination. Gonads with both the presence of motile
spermatozoa and the absence of vitelline spheroids were
designated as males, and those in the obverse conditions
were considered to be females.

The present study proposes the use of gross morphology
of the gonad as a reliable indication of the sex of Urosal-
pinx cinerea. Although pigmentation of the gonads varied
in all populations of the present study, female gonads were
consistently granular in appearance, while male gonads
were smooth in texture and generally larger (Figure / ).
Nearly all animals positively sexed by gonadal smears were
reliably differentiated with this technique, which was used
for all subsequent sex determinations.

Variability in the relative penis size - the ratio of the
base width of the penis to that of the contracted right
tentacle - of males and females among populations was
ascertained from measurements obtained with a dissecting
microscope equipped with an ocular micrometer (Carri-
ker & Van Zandt, 1972).

RESULTS

Noank population samples collected at several seasons of
the year did not show any significant deviations from the
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Sexual  Differences of  Gonadal  Texture in Urosalpinx cinerea
A:  Female  gonad  B:  Male  gonad
Both micrographs are of the same magnification ; the bar = 1 mm
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expected 1 : 1 sex ratio (Table 1). A collection of 1175
drills made in May, 1974, from the Noank population
indicated balanced sex ratios over all size classes. But males
did appear to attain larger maximum size than females.
In addition, gonads of snails less than about 12 mm in
height were not developed and therefore could not be
sexed by this method (Figure 2).

Since initial observations suggested that the relative
penis size of females varied among the populations ex-
amined, samples of mature snails (male and female) from
each population were taken, and their penises as well as
shell heights measured. Low correlation coefficients
(|r| = 0.03 -0.29) of relative penis size to shell height
indicated that the relative penis size is independent of shell
height. For statistical analyses Student t tests were com-
puted not assuming equality of variance (Brownlee,
1965).

Intrapopulation comparisons between sexes revealed, as
expected, very highly significant differences (P < 0.001)
in relative penis size in all Connecticut populations (Fig-
ure 3). While relative penis sizes of males were not sig-
nificantly different at the 5% level among these popula-
tions, highly significant differences (P < 0.01, at least)
were found in all comparisons with females (Figure 3) .

To determine whether there were seasonal effects upon
relative penis size, Ram Island and Noank population
samples were isolated in trays of running seawater at
ambient temperatures from October, 1973, through Jan-

(<- adjacent column)

Figure 2

Sex and shell-height frequency distributions of Urosalpinx cinerea
collected from Noank, Connecticut, May 1974.

□ = females (X = 21.5 ± 3.3mm)
O = males (X = 21.5 ± 3.8mm)
 ̂= primarily immature individuals

Table 1

Chi-square (x 2 ) analyses of sex ratios for several seasonal samples of Urosalpinx cinerea from Noank, Connecticut.

Date
Collected

Total  995  1014  201  0.181  >0.60
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