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Alfreda Berkeley Nee d ler . Report for 193 3 .

he work done on sex re versal in Ostrea virgi nica du r ing

was mainly designed to find out whether the change of sex is

affected by the p roximity of oys ters of the opposite sex .

In 1929 the Totten bed was planted with spat arid sinc e

1930 sample s of oysters have been examined eacn year . I n 1930 on ly

19% of the oys ters conta ined sexual products bu t since that t im e

pract ica l ly a l l t he oy sters h a v e sp awned each year although a fe w

(recorded as "? " ) were in such a condition when examined that t he se x

cou ld not be d et erm ined . The f indings are summarized in the fo l l owing

I a b l eI . Se x r a ti os i n 1929 spa t on l ' o t t e n bed .

Firc enta g et f each se~

2 0 81

Co ns i d e r a t i o n of t n i s t a bl e shows p lainly t h at th e se x r-a t t c i na s

been changing and t h e propo rtion of females to males bas be e n s t ead i l y

i n c r ea si ng . Th i s i s i n a cc o r d a nce with p revious s tudies of s e x

I n 19 30 a numbe r o f s pa t s et t led on t he 19 29 oy st er s on

i o t t e n bed . Som e o f t h e s e 19 3 0 oyst e r s were e xa mi n ed in 19 32 a nd i t

was f oun d t hat t here were very few femal e s i n p ropo r ti on to t he ma l e s .



In 1933 some 110re of these oysters were examined and it app ea r e d

that there was much higher proportion of females than in 1932 . r h e

Table I I. Sex ratios in 1930 spat on Totten bed .

Total number
examined

d'rf
S~

HerU~Phrodite

tel
Her J !hrodite

86
5
1
8

62
37

1

results for the t wo years are sun,..arized in Table II . 'i'hey seem

to show that , a lthough th e swi 'lllg towards the female sex as

extraordinarily' retarded up to 1932 , the factor producing th i s

effect was not s trong enough to do so permanently . In 1932 i t

was aug, ested that t h i s f a c t o r migh t be toe close pruximi ty of

older females , especial ly as growth seemed to be proceeding at a

normal r a t e . This i ndica ted that i t was no t poor nu trition d ue to

overcrowding which r e t ard ed the change . he satisfactory g rowth

continued in 1933 for the 1930 spat examined ha d attained an

a v e re.g e length of 8 .4 ern. as compn red with an average length of

8 .7 em. reached by the 1 92 9 spat in 1932 . Acc o r d i ng to these

records , then , it would- seem that the proximity a older females

might be the fa ct o r which r e t ard e d but d id not inhibi t the ge nera l

change in the 19 30 po pula t i on from male to f emal e . 'rhese supposi t ion s

are not a ltogether supported , however , by the ot ne r wo rk and wil l

be re ferred to again l a t er .

S i tlce 1 9 30 the sex has be en d ete rm i ned in some oy s t er s

each year by boring a smal l hole in the sh ell of each and ex t racting

some of the contents of the ;;onpd wi th a p ipet t e . Tho se s o treat e d

in 1930 and 1931 were not kept under v~ry good conditions and the



mortality wa s very heavy but du ring the surcuners of 19 32 a nd 1933

a l l such mar ked oy s t er s were k ep t su s p e nd ed fr om t h e wha r f in wi re

bask e t s and t he very low mor t a li t y and th e g oo d b r owth mad e by

the oy s t e r s s h owed t hat t h ey wer e -ju ite h ea l thy . Bu t t hey we r e

appe r e n t l y no t being k ep t un d er n o rma l c onditi ons ev e n so . rh i a

wi l l ce mo r e fully discussed after the results hav e b e e n p r e s en t ed ,

Of the oysters mar ked in 19 30 only on e was s ti ll alive in

This oyster had ne ver ch an ge d its sex but w's female every

The sex of the oy s te r s marked in 19 3 1 t hat remained in

1933 is r ecorded for each of t he t hre e years i n the f o l l owi n g tab le .

Change o f s e x i n oy st e r s mar k ed in 1931.

ex from ye ar t o year

5
15

5
3
2

It is worth noting t.ha t no oysters ch anged fr om mal e to fe male

fr om 1932 to 1933 whi le ei ght changed from female to male .

In 193 « the sex wa s d e t e r mi n ed in a bo u t 250 oysters .

of t hese we -e placed in wire baskets wit the selies aepe ra t e d ,

The se separated oysters came fr om three different beds, - c o op e r bed

being far ther down the r iver than the other two ., r reviouB records

of sex ratios have i nd i ca t ed t ha t change in the female dire ct ion

proceeds more slowly on this bed t han fa r ther up the r iver .



Changes in oy ster s ma l e in 1932 .
[uiab e r a of oyste rs in 19 :'3 .

~ --.9..-.£.[~!.!! 1 9 32 ~ bemal e ~~

Co oper
( 1930 s pa t ) ill
Shipyard point

±~~~~nspat)

( chiefly 192 9 s pa t )

I'able V. Changes in oyst e rs f emale in 1932 .
umbers o f oy s t e r s i n 1933.

Bed ~in1932 ~ --'i.k . ~.

Cooper
(1930 s pa t )
Shipyard p oint

,1 ~ ~;~n sp a t)

( lJlOs tly 19 29)

It can be s een that t he n.o r t a Li t y amongst t h e oy at.e r s

reco rd ed i n t he se last two tabl es wa s ve r y low. I t c.ay b e add ed

t h a t the oy s t e r s appeared to b e n ea Lt .ny and .,akin.. g o od g r owth .

Tllere is no appreciabl e d i f f e r e n c e in b eh a v iou r of oy s t e rs from

A fe w oy s t e r s were examined ,i n 193 2 t hat we r e in pairs .

o s t o f t he m we re 2 + (spawned in 1930) a Ltnougn a f e w we r e 3f .

I 'hese g r oi.pa wer e a l l kept t og e t .he r ov er wi n t e r in o ne wi re ba s k et .

Groupsmakedin1 932 .

Nature of groups

Bo t h females
One raaL e , o ne fe male

~~ Hemarks .

One oyster changed to~

No change i n c t.h e re st .
No change

~~,~~~s~~rm~~: ~ge~ 0 from

c h an ge in t he rest .

Lastly , so me of the single oysters ex a min ed in 1932 were

embedded i n blocks of ce ment i n s uc h a way that the valves could

open freely for feeding . The oysters were a r rang ed in pair s ith



t he mou t ns of t t ,e shells to"et!. e r , ~n, a male a n' a felaF Le in each

pair .

Oysters ebe ddedincementb lock s .

Sex an" ~lo . in 1932 .

00 ~. 00 2 ~

21 mal e s
21 f emal e s

7 d'
7 ~

7 Jl
7

1 3 lli~ 1 t=v , 7 f e..La1 eslY
14 " 4 n 2 de a d I ?

3 male s 4 fe ma les
4 males 2 females I dead .

The purp pse of t his experiment was to test t he idea that

th e c lo se proximi ty of femal es inhi b i t s t he males from ch anging towards

f emal e , but i t ca nnot be said t hat t he results suppo r t t he t heory .

rh e r e i s s ome tendency observable for fe mal e s t o turn ma l e rather

tn a n for mal ts to turn fema le but it is not as a t r ong a tendency

a s amon g st mos t of the other oyst ers r e c o r u ed a bo ve .

ltogether the re s It s of the s e experiments li re r ather

pu z z li ng . It h as been pointed out t hat on the oyst er b ed s t ie r e

i s a constant ch ange in sex r atio: . wi t h more and wore females in

propo rti un to t he males u s th~ oysters get ol d e r . Even in the ca ses

re co r d ed a bo v e , wne r e t he spat s e t t Li nj, on t .• e Totten bed in 1930

wen t t h r ou gh t his ch an ge mu ch mor e slo wly than usual , still t he

ch ange was only retarded and there wa s the sa me genera l tendency

as on the oth;'r beds . On the ot her h a nd there h as been a strong

tendency a mong the marked oysters f o r more t~ change from female t o

male than the other way . ]Oor the fi rst t wo yea rs , when there was

a very hea vy mo rta li t y among the marked oysters , it was thought

that th is female to male tendency mi ght be caus ed by p oo r living

c onditions . But a f ter the se l iving cond i t io ns we re i mp r oved and the



oys t ers were a pp a rently "uite r.e a Lt ny tne same t e nc e n cy was

still f nd , l; ow when t ne 1930 spat settling on t.l.e Totten bed

showed a n ex t r a o rd ina ri l y h igh p r op ortion of males in 1932 it wa s

sugge s t ed t h at t h e change from mal e to female nad been retarded

by th e proximity of o lder f'eiaa Le s , I t was in an a t t eiup t to test

trl1;.J i dea that s o e of th e oysters were e.nce o eu i n pa ir s in

cor.c r e t , but the oy sters on tete o l o c s a eha ve d more or les s

in the same way as did thos e in natural g roups a nd those kept i n

baskets with the s e x e s s e parated . An d yet a l l these oyste rs k e p t

incaptivityseemtobeha ve4uitedifferentlyfrol"U,ose ibnthe

be d s here a much l,ighe r p r c p o r t i ou of ma les "lust chang e t o

f ema Le a each yea r t ha n f e l e s to ma les • ••ow the fa ctor of crowd ing

as dismissed be c au se t he oyst e r s i n baskets seemed t o b e qu it e

h ea l t.hy , bu t i t may b e t he c o n t r o Ll Lng f a ct o r a fter a l l. c e r t a i njy

the oy s ters i n baskets a re much mo re crowde d together than tho s e

on the oyster be d s . It might be t.hu t the oysters in the baskets

are su ficient ly c r owd ed to up set th e no rma l sex cr.ange but not

sufficiently to i nt er fere wi t h g row th . o s e i bly the c l os e p r ox im ity

of o tr.e r oy ste rs , irr e sp ec ti v e of sex, wi l l t e n d to produce a s wing

in t h e ma l e d i r e c t io n . It wa y b e pointed o u t tha t t he 1 9 3 0 s pa t ,

which were obv ious ly r etarded i n t heir s ex ch a nge up to 19 32 ,

wOl..ld ha v.e been s t ea d i Ly bTowi.g. so t na t t ....e mouths of t h e oys te r s

would tend to s e pa ra t e a nd t he effect of very close proximity be

To t e s t this theory of crowd i ng b e ing a c ontrolling factor

s ou.e mar k e d oysters a r e b eing k e p t u nti l the breed ing seas on of

1 93 4 su s p end ed i nd ividual ly a t a d i s t a n c e f rom one another , and

wil l b e compared with controls k e p t in ba s k ejia ,

Elle r s li e, I . E . 1 •
.uec en.ue r, 19 33.
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