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I n 1031 and 1932 _the sex was detemine i n a mmber 

of oysters (.Q.ill.fil:.. vir~inica) by dr1llin 7 s=a~l hQles in t _e 
·~ ~ ~ ... r 

shells and extra,ting some of the gond contents with a 9ipetti:; • 
. 

hese oyste-rs vrt1re marked so · tha·t changes of s x i n inuiv i d'.ial 

oyste!"s co·1ld bia followed y"Jë.r afte r yeur until 1936 . Tbere 

as every va:riation fro::n oysters ~;-hich cbanged sex almost e -1ecy 
. ~ 

t . 

year to t hot ~ <1~ ch never cï-ant.,ed . Se:c is evidently usually 
} ~· . 

determined ~fr13sh eac year . 'I'he higb proportion of males 
- .. 

t hat nevor changod suggests tha. t thera may be oysters w ... ïich 

are genetlcally malè ~as distinct from those which are gen8t5-,:;---lly 

herm~_phrodi te . 

A• 

: .. r ~ .. 11. .. , 

·~· "' 6" 
, - .... 



.§§LReversal in Yarked Oyst~~ 

" ... : . ~· .. . by .. . - , 

Alfrada _erkeley Needler ~ •-s •• 

. . 
of sex reyersal in strea virginica 

stu1.y 

Tbat these oysters were 

capable of S. C anee of sex either from "~le to fera.le or fron 

female to male was soon e "- t 2.blished {Needler 1932b) . But i t 
,,, -

as not !'>t first proved tha t any one 07ster could change rr:,.1e 
. tt-1.,.. ... ' ,.. ~ .. 

than once in the co~rse ·of its ltfe . That te sex i. .. d~terrr.ined 

;fresh every year . and tha t many ·of t he oysters -·are capa le of 
' '1 ,-,., • ~ - .. 

changing sex ev.ery ·year over . a considerâble periÔd is shov:n by 
:,,.- ,\ 1 ~.,._i-4. l 

the d t~ ·.given in · t his paper . 
. . . 

In 1931 ~na 1932 t he sex ~is dètürmineè in a OA~bqr 

o oysters by boring a sr.iall hole in ·t _e shell ,-,f ec c:1 an 1 cY­

t r cting a .little of the contents of t•.e gonei. ·.:·ith. a pir.,ètt•J • 
' 

Some of .. these oyster.::> wer~ i n clusters t he· ou ... line 5 of v/" ich 
... '1 

e e recorded ; and some were embedded in blacks 'of concre te in 
... -, \ ~ . 

c:u9 ... e. way that the ·valves coù1d open· ·fl"eély. Thus i t r -r;-~ s 
~ - ~ .... 1r .;._ : ...... ' - ~ ' • J. ·· .. ~ ,#t. ... ';- ~ ' • 

possible to record the ·sex' ôr the indirl.dua1· oysters for ~evcral 

yeers. 

mostly two or three years old, v1cre deter,id.ned. The drill uscd 
.. ,, • ~ ' .. , • 'Il!. .., """"' ·:.... Il.. 

\.vas too bit so that the holes· n;-,.,Jo \.'t>rf' c:J.uJ1sy and !l :Jt t~ :l.njuro 
\ . ... ' 

t he oysters ·, 11-~tl~. Thon tho oysters werR pl · ced i n l~r6e 

salt uatcr 

tmderstood 

Â 
' the sti tion. For somo reason not cla3rly 

' ' (" • • I' 

the con . t on3 thero v,orc very u.nfnvournhlc s > V 1vt. 

' 



, 
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:1 ü .ô t 1e e;~per1 nt ·3. s ,., te 

in u ut an b· cto er a gr 2t oys -~rr, a ùio~, o e 
! 

e ero , ar. ny ,.,re aili ,., • hey ere then put in i ir 

ts n s .· un er the ~at er near tha station~ erc t hey 

fe e r at· er badly from si t but ere obviou sly b althi er 

t han in t e t arucs . In 1932 every spring t h re~fter a 

l anr 1ng s ta e s built at the s tin. Thi s m:-d~ a conve ent 

pl nce to bang t he ba., ets of' oysters· 

silt but ble to get plenty off d . 

er8 thcy more free from 

er hey ere ver mnch 

henlt or , but t her 1 reâ son to beli ve th · t 

came t he:tr bad sttl rt e on r- h t do as 

i n 1932. t...s a res-..11 of all th poor conditions _n ion, ë uovc 

only forth-on of t h_ original t o hundred and sixty oy~te s 

ere still alive in 1932 . The changes 1n seA of the ~e o wters 

fro 1931 t 1936 ro recor ed i n t bl è I . I n 1933 ~~ i n 1 

t ·o r three ys er-s cr di card d bec ,1 -:! , f'>r so e r as">n, it 

as i ;:;o ssibl e to be s ::. re of t .. e r 1der: ti t • l"!"he e are cr.ter~d 

as "dead" . •hero 1 t 'as l rcpossible to be s; ~· e of the sex of r-n 

oyster t h e sign 11 ? '' i s used. 

In 1932 more oyste~s ~er ~ dri l e nn kopt . hcse 

·,a o neP-rly all t 'O :,rears old b .1 t a fe· ; w-2r~ t ree ye r ~ olà . 

The drill sed w- a cent t ' drill 1,j c- , ., e ,!1 te rn:: l 

1. nd : ne; star,e . 'l'hoy rrv: nor11rilly illld mo~t of thcrJ s e :'iùJ V) 

b e qn te ealt. y. 0 C of' tLc bnskets conttLn ni, th0sc oyrt rr-

1tor of 1 173'.--3~, bu t e1 Lhty-cielit cr n bu 

recorde • 'The in .,éx of t .es(• 0 stC::rs fro ~i 193.1 

II. 

of ; ( - e t\,<) 1 '} 1 'S !J è i <' \, t ~ ' ' 
. . ,, .. 

i .. ].J f • ... 
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Table 1. Cha e ·or sèx of oy .,, ... ers mar ·ed in 1931 

, 
Pu:nbe-r of oyst-e:es - · ·- Sex !rom ;yea)."· to year 

!.9..3.! 19~ 12.33 ~ !fil ~ 

4 m m m m 
4 m m m m dead 
2 ' tl m m ? . dead 
2 m Ill m dead 
5 m m dead ; 

7 
$ 

1- dead m 
1 m m m f f r 
l Ill m ri m <" 

.1,. 

1 m f [l' m Cl m 
1 L1 f de~ 
2 m t m f dead 
1 m ? m ;f ;f f 
2 -r- f f r f r ... • 1 r r f dead 
4 f ? dead 
1 r· m m de,.,d 
l r r m r ni m· 
2 t f m. m :n m . #. ~ , 

/'. . 
' .., 

,. 

~---~ 



a 1 _ II . Ch ~ng o -4 sëx of oyz ,._,_ ;, rn=:! r ed i 1932. 

Nurnbie 

' 
, 

..... 
J,. 

. ' 

1 ~ ..... . 

f oyst ;-s 
1 , ' ' ~ , l2..lJ . 1934 12.ll · 191-6 

t.,,.,, "' .~ .... ' ~ ' 17 m m m m 
1 ~ m œ, ro dead 
3 m m m dead 
3 .!' . , -. m m. de d 
2 

. m ·· dead ' .. . 
l +· m . m m . . f f 
6 ~ . .!, m '• m , ... \ 4 m 

,. -r · • m 
l . ' ,,. m .,. f ? dead 
1 ll ru m f 
2 m f d e ;__ d 
1 ' f ? m m ... 

r 1 .'!l f ? f f 
2 m f f r m 
l m r m m m 
3 m f f m m 
l .... m f f ? f 
1 · m ? m ID f 
l . 

~ Jn r f , f deau .. •; "'· 
... 

-2 . .., - . f t r r r· f 
2 ... ~ 

~ -~~~~ 
f r . dead 

3 
•.: r de.ad ~. '.' . ~· 

1 f f f f n 
2 · r ·r ~ r- m 
1 f f m f 'f 
2 f m :n e~a 
2 f f f Ill f 
1 f . r f dea 
3 f m m r ~ -
l f m f f f 

.. 2 ... . ,._ f r m m f 
; f - m m m m 
3 f .,. m m m f 
1 f ... m t ~ m ~ 

l., l . f ., m ? f f 
.. l -- f 

,.._ . 
? ? dead 

1 
f \ :' • .., .. :: 1 r m dcad 

. ,. r f e:. m m I!l 

1 r m f en d 
2 r r-1 f deud 
l f m ? f m 

A , •'• J) .. 

( . ô"\ \ 

/ 

, 

• 1 . -

! . 
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thro·1 : 011 t "e pcrio to oyste 'i},c ,:n 

y a . In spi of ell t ·s c anging, tho ratio of ~~1er t 

f emale., r ,'"! 1r s fairly constant mon t e 1932 oyste.rs beco e 

1 .er ë. on· the 1931 oysters thay i t old - r. Thi~ 1s a 

1 rercr t t of aifairs from that on the nat al beds h r 

t e ré. tio of ~ es to fe .. ,le beco e s lo ·er as t,1e o ... t er.; ,~ t 

ol .r. ut pr a ly none of t he oysters consider nb ve ;e 

livin in quite as he lthy n envjro 

nd the 1931 oyst rs stBrte tn er ve 

nt .. t os on t he beds 

poo conditions. Thus 

te beh&·iour of ese o~ sters ca o be ta en s typica of 

t Eal be ,cvic1r. Bu it i obvi u s t tin an··of tne yster~ 

t e sex is dete rmi ed afres each year and that ~ven six c:.n.: 

seven-y ar-'01 oyster'" aro capable o changing se::::. 

I 1 . n tc.orthy that there wa~ a high pr portion 

male_ th2.t never c. ~n~e tho1r sex. Among t ose dri l~d 1 1 1932 

over 27/, of ell t e oys ers remaine ie e v•hile un er observation . 

AtlOng t l.. se drillcd i n 1931 this :,r oJort ')n ::.:: rmch hi{r.cr , bu 

1 t 1 ;,o1nted out tha t thG oyst,, r s Vi:::.r2 e Y)ose t o ro·,:c·1 oo.!'er 

conditions. The proportion r 1?mninine ?:1 1::!.le th::.-oughout as si:- ­

n l ficantly hieh0r t h n a1.~ of the other cbance variations,. :110 , 

of ,hich reaclet 10 ~1nce onl ~ 7 of thé 1932 .le oyst 0 r. \~re 

t i.rce anr; he r e in :.r t o ye~r s old 1è1 gn fh'st c a. ne·, t hc:r 

'j':i:_( T •' i t• 

no r.:J.y of proving or di s,rovine this but i t i s no, 

han 201 of the oystors 1n th e nai~hbourhooà from hj ch tl,erc 

oyster·;, -.., rc t.akcn matur·o wlion ono yoar ol 

pro uco egG s ( "'Jeo lür 1932a J 9 35). 1 h1 l~ --4 t 1 s :i n.?ro Pbl.('..l th t ,,, 
~1 gn ficnnt n,1; 1b r of thos ~ consL~tently , lo oys 1,<. 

i•n fei -'Jlo. 

0,1 • ' . u 1 i ~ 
t • l 1 



fro t 0 t h en 0 e, (! i nt e:-vals . lt is t herefor 

d t t erc ca - b e so 0 tru " le t 

ot er r gen tically ber :;,hrod1te . Coe (1932) a"' f 1 1 

t, b d1do pecimen rur.ction:5.n a rua. le- :ith 

th rowth of ovocytes arreste (her~~ hro itic ma - ~ ) ' t herc 

•e~e some in hich the ~rot~ of ovocyt s of the pri .a y na 

a 1nh1bited and h1~tolot ical examination v• wed pr tic~.l. 
# 

n oiocytes . He called the e "true" les. Thon in -• 

he foun son_ :al e :ith very fe ovocytes (Coe 1932b , 193A ) 

he su .. ..; ested that the e mi t als b 'trueHmE l s . , A si l a r 

and 

id ~ r. ~ advanc d by Or on (192.., ) fo r an ) m re 
., 

·r ecently by Coe (1933) for is . The 

ppôrt Coè's suggestion that there are t wo t in 

.Q. ;virginica . 

ab ve d:i t2. 

, ale in 
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