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ABTTRACT

: In 1931 and 1932 the sex was determined in a number
of oysters (Ostreﬂ,vi zinica) by drillins szall holes in the

"ﬁ“ o -;

shells end extracting somevof the gonad contents with a pipette,
Thp:e oystev were marked so that changes of sex in 1ndividual
ystp”s coxld be follownd y,ar after year until 1930. Thére

wes every var ation from oysvers which chanyed sex almost enery
year to thoca v“cn neaver c;anced Sex 1s en*dently usually
de*ormined qfrnsh each year. The high proportion of males

that never changnd suggests that there may be oy"ters which

" are ganetically male as distinct from those which are genptiuﬁllv

he rmupbrodi te.
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Since 1930 the writer has been engaged in e study
of sex reversal in stree virgiggca. Thet these oys»evs were
caoeble of & chanbe of sex either from male to female or fronm
female to maie was soon ewtebliehed (ueedler 193°b). But it
was not at first proved that any ‘one oyster could chunge more
than once iﬁ'the COJPSE of 1ts life. That the sex is determined
afresn every year and that many of the oysters are capable of .

changing sex every year over ‘a considerable period 13 shovn by

>‘=1 ,a* ok >

tbe daua given 1n this paper.

~ In 1931 end 1#32 the sex was determine? in a nunber
of oysters by boring a small hole in the shell »f each and o=
tracting & little of the contenta of the gonad with a pipatte,
Some of these oysters were in clusters the outlines of wrich

&

_were reeorded, and some were embedded in blocke ‘'of concrete in

Such e way that the valve could open freely. Thus it vas
possible to record the sex of the 1ndfv1dua1 o;sters for ::xer~1

i O . s -

b o

'yeers. '

In 1931 the sexes of t,\u hundred and sixty oysters,
mostly two or three years olJ, werae detLTJiﬁPd. The drill used
was too big <o thet tho holes nﬂdn were cl uwey end apt Lo injure
the oyeters e liotlai Then tho 0ys sters were pl: ccd in large
salt water tenks neerxtiojﬁé?tion. For some reason not clearly

underatood the conddtions there were very unfavourahle so thst

the mortslity waa k gh anong, ul] oystere placcd thero and v



high armong the drilled saeci*ens. The experiment was started

hed grovn, ard meny ware a;linb. They were then put in wire
baekets and s‘nx under the water near the.station. Here they
suffered rather badly from silt but were obviously healthier
than in the tanks, In 1932 and every snrinv there fter a
landing stage was built at the station. Th;s m:de a convenlent

ead

place to hang the baskets of oysters whers they wore free from
silt but:able to get.ﬁlenty of food, Here thgy were very mmch
healthieé, but there.is reason to: belicve that they never over-
cane; thefr bad start énough to do as well a= the.ojstars drilled
in 1932.3 Ls a result of all the poor éonditions megtioned abtove
only forth-one of the original twé hundred and sixty oyste;s
were still alive in 1932, The ch;nges in seﬁ of tﬁese oysters

from 1931 to 1936 are recorded in table I. In 1933 and in 1934

two or three oysters were discarded becaqée, for some reason, it
was impossible fo be s:re of their 1dentity. These are entered
as "dead", Where 1t was 1lmpossible to be sure of the sex of en
oyster the sign "?" is used.

In 1932 mére oysters were drilled and képf. These
ware nearly all t&o vears old but a few were three years 0ld,
The drill used w2s & dentist's drill which made auite a small
hole end the oysters were kept in wire baskets hung from o
landing stage., They grew normally snd most of them seemed to
be quite herlthy, One of the bﬂqhets containing these oysters
was lost during the winter of 1934-35, but eighty-cight can be
recorded, The chénne in X of these oysters from 1932 -
1936 are summarizerid\tablo 11,

l . : . e
Coxmide:l-xt.ﬂ'm of there two tables ghows thet tihai

i1z almost every ve {s'.:;_‘..;? on ‘from aysters which remaln of onc
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Table I. Chan'geA'o:f' sex of oysters marked in 1931

Fumber of oysters ~~—~ -“Sex from year to year

1931 1932 1933 193 1935 1936

4 % m m bt} AR 0 o
4 n m m. m  dead
2 - m R y o7 dead
2 m m m dead p
b o o dead f
7 n "2  dead .
1 m m m f £
1 m = R n m 4
m f B n n m
: ! m f de=d »
a m f m 4 dead
) & m ? m f f f
2 £ f f b 4 f 7
1 f i f dezad
4 4 ? dead #y o
; 1 L m m dead .
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(G3ngéd of séx of oysters marked in 1932,

Number of oysters
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- 3w .
throughout the period to oysters whicr chunge sex almost every
year;‘ In spite of ell this changing, the ratio of males to
females remains fairly constzant among the 1932 -oysters ani becomes
higher smong the 1931 oysters'ns,thﬁy get oldsr, This is a
different stete of affairs from that on the natural beds where
the ratio of males to fen:sdes beéomes lower ag the oysters get
older, ' But probably none of the oysters considered above were
living in quite as healthy an environment a= those on the bads
end the 1931 oysters started under ver& poor conditions, :Thus. .
the behaviour of these oysters cannotl be taken as typlcal of
natugal behavicur, But 1t 1s obvious that in many of the oysters
the sex is determined afresh each year and that even six anil
seven-year-old oyaters are capabls of chanéing sex,
s ... It 1s noteworthy that there was a high proportion of
males thet never changed their sex, Among those drilled in 1932
over 27% of ell the oysters remained male while under observation,
Among those drilled in 1931 this proportisn was mich higher, but
it 1s pointed out that the oysters were exposed to much poorer
conditions, The proportion remaining male throughoutwas sis-
nificantly highér than’axy of the other chance variations, none
6f which reached 107 Since only 7 of the 1932 male oysters vere
three and the remeinder two years old when first examined, they
might already have had & breeding season as females, There ic
no way of proving or disproving this but it 3s knowm thii 1lcss
than 207 of the oysters in the naeighbourhood from which these
- oysters were taken mature when one year 0ld and ojily about 28
produce eggs (Meodler 193?af 193 Yo Thus it is fmprobable that
significant numbé% or thesa conﬂi tently male oysters had ever
een female, : ¢

Possibly thece males have a different genetic o« '-‘x*{i':, -
tion
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from thoss that change sex et intervals, 1t is therefore
.guggésted that there may be some "true" male oysters while the
others are genetically hermaphrodite. Coe (1932a) has fo!nd in
Ostrez lnrida that, bedides specimens farcticning as males with
the growth of ovocytes arrested (hermaphroditic males), there
were some 1n which the growtb of ovocytes of the primﬂry gonad
was 1nhibited and histological examination showed practically

no ovocytps. He called thesé‘"true“ males. Then in D, ¥irginics
he found some males vith very few ovocytes (Coe 193¢b, 1934) and
he sucgested thet these mizht also be "true"m”lps.. A similar

idea was advanced by Orton (1928) for Eéﬁella vilgeta and, more

recently byadoe (1933)vfor Igrédo navalis, The above datae

suppdrt Coe's suggestion that there are two ¥ind: of males in

0. ¥irginiea,
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