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Introduction 

On Kay 13, 1941 the writer left the Elo1og1c~1 Station n t 

. Ellerelie, P. E. I. and spent the greater part of the open-water 

eaSOD at or neAr Shed1ao Bridge, N.B. where the InTeatlgatlon 

into the caufte ot the low oyster produotiTlty of Shed1ao bay was 

oarried. on. Brief tripe '.rere made to F. E. I. on June 11-18, 

July 28 - 30, Aug. 20 - 23, September 20 - 28 and November 4 - 7 

and to Xalaga h, N.3. t on September 8 - 9 and October 15 - 20 where 

relaying experiment! were 1n processc Although not reported her e 

explorations to judge potentialities for oyster farming were made 

1n the estuarial parte of the Rlchlbucto. Shemogue and Little 

Sbemogue rivers - ~11 1n New Brunewlok. On November 12 - 15 a Tialt 

was made to the ~ramichl river ~nd the Caraquet nnd ahlppsgan 

areae in company with Drs. Needler and Kerswl11. 

On Deoember 3 the writar went to the Atlantic Biological 


.tatton for the wi nter • 
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Sf{ltlDIAP MY IBVRSTIGAl'IOH 

. IgSroduotloQ 

In general the investigation into the causea of the low oT8ter 

pr04uotlYlt7 at Shedlac bay took the same torm .. that in 1;40. 

There were added retinements, bowever, dea1sned to cheok oonolusions 

drawn tram last year'. work. ObeerTationa on adult oyaters ' wer. 

limited almoet ntlrel,y with loirier bt-d stooks. The Wilbur be4 

wae sO depleted during the 1940 fiBhing season that it .a. 41ttiaul' 

to set eveD enough o,.tera for oondltion t.ata. 

The adult a,yatera wire rat and full when examined on Kay 21, 

1141, Juat as tbeT were 1n th spring ot 1940. By July 1 they had 

developed 1 rge quantities ot spawn and were ot • rioh oream colour. 

Judging trom the appearanoe ot the gonads and the result. ot 

eaamination. ot plankton tow., spawnings took plaoe in ••veral 

s 11 bursts - July 2, July 5 - 7. July 11- 15, July 20 - 2~. aDd 

Ju~ 31 - Auguat 1. The firet two spawnings must bave been 11ght. 

thie 18 indicated b,y aD exam1nation of gonads of 19 oy.ter. on 

July 10. Only one-third ot theBe ahowed evidence ot having .pawned 

a 04 eTen thODe that bad spawned moat heavily .ere only one-quarter 

apent. On July 23 many oysters st111 appeared to be only halt .pent. 

Studl or LarTs, 

Beg1nni ng on July 11 many t OW3 we re made "Hth Ii til e mOilh 


:.>1anktol net. 1;h p,s e wer cont1:lUsd until Augu - t 25 ""hen -larva 
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t t •• a. .,. IIa4 pra.'le4111, '1. p»-.zo". A .'lIq of u... e,,'__ 

UJ' '0 - ....~ h17 ••rr" , ••hn 0.17 ea. 'hiDe .. u..t IIIIJ-• 

• ,.••1' 1&1'... "1'." • saup' 111 tIL. Mq 011\111'. \b. lay ... 

-	 l_'t. it_ 1..... ,. eh"k \hI. 0••01..1 • tha ~••'11'" .t .. 

.... la tu ••IIY .1. 1 ~ (lI7 'cnr1nc ~•••, behlad ••~) • 

,.. wl_ \u t ••, .t 1.· h'bMl' h ... _,"-lD_. fiUl tala 

call .. .. .ea14 be .d tJo_ B.u' 'h. 'Dot,. aDd .,~ 

u... u.. pI.......,. to '1'••0' toull • \h..., w1\b .bl'l. 

tr the lie,' _,,,baa, .. -.4. t.~ ~. tr...04 .t \!l. 

b.... fill... aD a 8- aA••' .t pln.al __ iroll VIa' ... h.U 

tla, • • th. .t 'h. Ilo.. _, a\tou' ,_ 1.. tn. 1'. __ 
1& • ...,1.... belac •• tr .hall....,. \h. 11'. Goul ... 

r ••,".. • "'to. aDt st.. 'ed G.e cn1'l'l'elib tna .'elll... p 

.1n. the _tta .. I' nbl.' 1" aaapllq at. .tllel" 1.•••18, 
, wi"'w' 1" hel, _ aUiple. ,ale.. tr ...... 'h. _'MIl .va 

ft.. trOll d.Wi. '0 p.rmi, lat..lll•••' ••Dd _'loa. 

~ • at 'h. ~pl.I'J u.-•• er. did 110' r.yea1 ~. 

pr...... or .,..'01' lu... in part. .t tho '-1' ...r. \beT. 14.~ 

••, .......la.. 'bT 'nrillC \h. De' 1n \h. or41D&1'7 wa7 • 


.....nl avl.. of u.. Wft. _ • \0 ell.oo._ til....la'IY. 

alNDlla... of lana. in 1d. ao4 • al•• the -7 an. to ... If 

ey.'. larft. ,.en ••'al17 earnH aut .~ \h. -7 ... 11''' ...184_ 

thII ,he 1140 .'u«7 (».4eol lHO). Taltl. 1. • ri ... ,he aft. 

relnaat .t b_. 'lb. renlt.. .t the Aqua' I ,... ap''' 111 t.h 

tJI... _ ,1 . -.rll•• III 1Dcll..'laa t.ha, 'here ••re Iller. larfte 

nUld. \baa luld. the bay. .. ••rr.la'1oft .ou ~, bw t o-md. It_tveaK., 

111.r., 1 abundan • 1p:)"~c1 . the 'bP..1' cd 14a1 pM• • or h he!' " tb 
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two lia,yw AUt:,."U t D f,nd. 11, d1 :'t'er c1 t;r tly al regaru....e9.~el' bu t 

the 1I.ol1nd ne. ot 1&1''''''' OTer the 1 ·11'1.1' bad WfU praot1cally' t.he 

Table 1 
aewlt.e ot &Jtam1nat1oM ot Towe 

Time 'fide \her ~YlJ" ot Ho. 01.t.ar Lo &11t.y an4 R.zarktiD ". 8a£ilple 	 larTae t'ound 
in a 10 fl11n. 
eXaF..ina tion 

-
11.11 

A. • 
HJ' cloudy 

od n.~. 
10m 
raoe 

ur­
tow 

10 

11.50 
A•• 

It .. 1 

• 10 
F.II" lJl Bining 

light R. 
• '7 

u 

• 	 12 

Tow ..... _de hi 'he 
Qhannel 1 m. ott G. 

Dlsue in ItI' 1". 

Tow wall 4e 18 channel 
1 dins '0 Q. J)lp.,
.ell lnalde ~h bay• 

Aroun ba~r.l DU81 lu 
sout.hern She41ao 3&7. 

At tlr t o.ne bu07 ott 
~. du Chene 1n Itrait. • 

At z »blr rock buoy 
ln \1'&1\. 

Au .7 el al' • 15 
li~ !;i. 

,.12.00 17 
Uoon 

..
12.3' 	 JtDkf' 1'0" 
o 

1.10 

• 	 }Orl. surface 21 
tow 

(.Iy ~ Polrl.r bed 

In channel at. • Dlau. 
outlet. Curreat Ipee4 
~1~.37P.~. 1.04' per 
seoond. 

0& ,e plao ~a 181', 
.o~ and 10 c tah 
ma~. GYAminat.lon 41f­
f1cult. • 

Same place ae last. 
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Ta ole I (Continued) 

Date Time T1rle ttl ther TY))Et o! 1\10. oyster Local i ty. R rkl: 
l!Iain~l. larT.. found 

in a 10 min. 
examiM.t1on. 

2 • ~5 U C 1 150r 
1'.M. l1ght ;:) '., S\ake To S~m. place) current 

sp.ed 1.02' ,er aeo. 

5.05 L3 10"". Burlaoe 28 
.i.lI. to 

11 

9.4~ ; . 
I .!. • 

7.46 I.H 
1- .11 • 

cloudy 
11 tit. t 3~ 

c1e9r 
11 t·.h t U,"; 

• 18 

21 

OTer ~olrl.r bed 

" 

Aug.14 11.00 L~ 
A.I.I. e 

1.10 LR 
.! .~. 

1.2~ 'ill 
to 

:C .f~O 

l . ~ . 

2.47 tR 
J • *i . 

to 

bright .. 
Io,od. ~w 

~r.1~t 
Frofir'",,,.trong 

S :" 

II 

" 

13 

lOr:'l.. Burface 1 
to 

"3take t;.;w" 2 

In ahaunel at G. Dip• 
outlet. 

Same plAoe, too winc17 
\0 meBsure current .peed 

~. place 

~,me place, wnt~r etlll 
rougher. harcl to row 
T't all. 

~ame place, caUlgb\ a 
lot of sand that wade 
e7..a!~l natlon dlttlcutl. 

AU g • 16 10. lOW o loudy 10m. DurfllO 18 OT r Io1r1er bed. 
A .,.,.. mod • .. . ,,, tow 
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On Auguat " to~ wero mMde in th nArrow Grand Dlgue ou~let 

of the ~ Oft a tal line tide at intervale from high to low wvter. 

Th aatob•• pro"e defin1 t.11 that the larya(~ are carried out ot 

the bay with fallin, tldeB. The ourrent .poed. caloulated from 

rep..ted me••ur.ment. of the tlqe required for a tloat ( the .~e e. 

that u.ed In current .tudl•• leet yenr. (~edcot 1940.) to travel a 

m..ured d1.tance, 8ho~'. that onrrlage " nt on At current apeed. 

higher than 1.0 feet per .eoond. uch. ourrent 1. Itron8 enough to 

di.tend • pl~r~ton net. To make a -tow· 1t wP. nece••ary onll to 

attach tue net to G at.ke 1n th~ channel ~nd let the wnter fl1ter 

through it. In Table I t.hti•• R.re referred to aD "etAk. to\Vllo. It 

w111 be .een thnt nUJl'Icr r ue lar"88 w('re taken by thi. meHll8 . The 

obaer'fftt1on sUPI~ort8 .':a.,ey nnd t",.uayle's conolusiona thAt. 8igulflcant 

numbera ot l~r.&. RT8 c~rTled aOQut by tides for coneiderable 

die trances (J~l.ey flnd (~u6yl e 1939). l rytherch (19(;S) h,.a flut;f":eated 

thAt l!:Joh oarr1.age 1e ;Pl'o'fented by An f\\I'oidftnce reElo1.1of. of tt~8 lar'fes • 

t.hat the 1ftr'Yne atop awl :-- 1nc; lind settle to t.he bottom hen t.he 

current -reed re&ot,ea O.!J tpet rer oeoond. 

~tU(U8. or Augu t. 14th. oollect1ons .howed that 1n like :n8.11Il r 

1"rT"8 &1'8 oarried back into tile bn,Y 1n lnrt;e numbers (tftble 1) 

In benera1.., oyatel' larvue ap}.!eal'e . to be ,1\1$ ["or. ;;tbundr nt, 

both lnelde Rnd outillde the bey, than in 1940. 

~lif1tr.ll in ~hedit'!c bay 

I nd191duel oo! ILaraia 1 collectors VYere h1H1P: frur.1 Rt~ keu and 

buoy- 1\1. YR.rll)UB .i .laoeu 1n,.;1(\~ rind out.Ride tb ~y. Uf'tnYy winds 

were ree .l- onalble !'or the'oBe 0 (, 11 thnt ':'8r8 1'1actld lu (x/oeed 

t,o.,1tionu. On. oun,l le in 81 '~ feet of w*t.cr (Ilt lo~ tit'e) Ilt 

Ind1IJn IlIlond took :":30 ap · t • .• nother iu thrt=. feet of ~Ftter ' >0 

http:lif1tr.ll
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Try I-rlM ,1' apa! 1" 8hecUa, ba.x 

Tray re»rina .a. attempted in 8he41ao baT using 1940 

.pa\ taken tra. Ductouah. col1.c~or8 OD Ju17 ., lQ41 . the 

'raT m•••uri... teet b7 6 feet waa if.oor.cl oy.r the l-'olr1.1' 

bed and oontained approximately 2000 epat. Th••••ere ramo... 

on Be~tember 19th. Samples .ere mea.ured .t the be.innlns an4 

at the .Dd ot ~h. teat, lengtn. only being taken. The r ••I1t. 

are pr~~.n'ed below. 

D~t~ of Nn . ~eA.ured .Me d1atl ~eo1-1ntc~Q~arti1 • 
".!'lea.ureaente rom. ra !:~. 

July., 1941 1~5 14 3.0 

Sept. 19, 1941 155 31 3.0 

Th. lr rowth of th eme young oystere i n th!!! inter"al 

oan be COQ lde:red satisfactory j udging by 8te.nd.~rd. or hlpeque 

bay. The reeults of the e~ ) eri ~cnt 1 ndlc~te t~~t 1 o~ortod 

stocks ehould do w 11 enough if An oyuter farmin g pro[raruma 

w re to b. undertaken 1n th~ec wn tcrn u'ln~ forel~l 8~ 9t tor 

stooking the areas to be cultivated. 

http:if.oor.cl
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51•• CQcpoaltlog or +olrler ~e4 ~t90k, 

Slae- freQuency dlltrl bu\lon 1n a 1 OpU1At1 01. II orten i no leftt,1 '9'8 

of trr'lUlarltl.~ 1n reproduction. thIn wa. exAmIned rga1n 1n 1941. 

On JulJ' 2 and AugUBt 2i random IRlfIJ:leo of oyster. were ~ll!Jhed fro. 

th Folrler bed and on Kay 29 a Tandom aRm~l. of clAm8 (~ya) WAa ~u. tro. 

one .mall plot Jut' at low tlde ley,1 on the rot.rlel' bt ' d. flAt. . The 

r ••ul'. ot __ur.menta at thtHl, flJ.-ped below • 

Sl;t-tregul.110Y; dlftt.r1uutloD or loJ~.l'r bed blv t' lte. 

Sl.~e in OLo. 'loal 

Cla_ 
16&, 

12 50 5'1 1\ 3 9 o o o 1~2 

I Tatera 
July o 1 9 1: 10 18 11 o 

o o o 5 14 17 19 13 7 77 


The com, oelt10n of the QYBter rOJ:ulatlon t.hin yaliT !'"Iuoh 

r ••r rtblf:8 th.t ot 1940 (JL-doof 1940). The cla'~)8 ahowuch the same 


pioture too. In the letter ept:lc1elJ the onin size cla ·8 ruB prot,reD ed 


.1nc. 1940 and R not wery nucarou. amal16r o19~s 10 following. 


The data ott.r ndditlonRl uroot th~t there has been. laok of 


raau lar1 ty 1n re;roducti 00 or both Bpee! O!'l during the l~ fA t few ye&re. 


Only on. 1940 oy.ter IIpat. w .... found R.lT1oug ttl. 14;a nyetera cx ~ ' · 1ned. 


Curr.p$ :.Jt.udx 

car: ied out to lenrn more ~bOHt the nHture of Y:A~.. (>r ; ,vv , nents of! 



;,'lgure 1. Showing courses t.a.~:en by floa La d .. itl€; the 
ourrent study '1. t .1hedi ' , 0 bay. June 18 .nd 
19. 19.1. 

\; a.c....\ C"\\.\ f.. 

J'~ .... e.le 

I 

I 

, 
III , 1'),- ' "200 

~M / tM 

.' 

• a .1 0 ."" . 
fa ~,;

• I 

• 

'" . 
/ 

e"'''-- • :.. ", .. , ... 1l:... 1:.. 
I . - - -.-, 

110 2. ~e ... , 
,,... 

•
.-' ;30 a ,:; o 

~ ,I 

I 

I .~ . "Q (j 

• 

• 

" "• __ - -"'~e . ~o 

-I cO. 
, ..­

/ 
1­

" • 

b~.)f 

'. -L '::r. , ' 
. ;> " ~ .... 

\ , 
• A-, ~.) 

I 

\ 
) 

- - ,~ 
-~. , 

~; 

{
,\

" 



·he entranee to the bey. ~1gur. 1 aho~ the oourses taken 

by tne l1oa's on two dntes. 

0. June 18 the floata. relea~e. at loint du Chene, took 

• lour.e a1milar to thnt obaeryed on AUIUBt 6. l~O. Arter 

tht. they dl 'he turD 'G tbe ... t a. ~.for. but then lucldlnlT 

turned north. After tht. they headed for Grand Dlgue. but did DOt 

enter tbe bay. 1"lte",4 they ' OT.8<1 north-eaS' once n~&ln. Thel 

.ere tar to the n rth of the entr8nce nod trn,.lllna laa' when 

the ebeery.tiona were brought to aciD••• 

On Junl 19 the noatB were Btar :. ed at the Grcnd LHgul openln& 

to thl ,-,.. It. tl"ftlh louthwest bl'.ezt' WAI blowing a nd they took 

the Gour.e indl ated in Figure 1. After going aground on a 

Rand bar th.y "ere taleen out o r the '"Inter, ceu'ried further 

.award and rlleeaed Rgaln 1n tbe ohr.nnel. Their Bubeequent 

Goure. Wft' IUoh thrt tblre eemed little likelihood of thelr 

eyer returning to the .tnrttng J'oint. It would be Intereattn" 

to know Ilore ftbout "",ter mOTem.nta off the Crflnd D1i'-lle opening 

but DO more obeerTstlone were mAde. 

In the afternoon of June 19 the flontB were ~r.npferTed to 

the po,ltion lndlaatod in the chart. The eouree fol1ow~Q then 

WIle WhAt had been expeot" frot1l f ormer evidenoe of aD add;, 1n 

tut. re,lon. Cln AUa-ua' 30, 1940. 1n os1111 .-"ather, the flo"t. 

maJe the oam lete 01 roul t of the eddy nnd Cfi. I1e b~ck lmoet 

to their starting point at }oint ctu Chene (~edoor 1940) 

The 1941 reeulta indio,, '. that. 1t 1s 80met,ime "h rd­

tor the noat. releslu4 a.t r o1nt du ~henut to turn Bouihw8rd 

at'ter haTing com r 1eted, .n r.t the northerly and th en the 



- cl ­

l.Q.t.er~y ~." ,,1' tneir tr1 t ..,.roLtt . ... t .. 8 eQ~y. It ill n..... l··~ · ... t 

I,''' dlll t.na}' hre carried f.l' t ! LttSC to l r • .: !lOlt~L iii ti,t3 ~~lier 

st&4&5 ,,1' tuo c1rcuil.. Tr.e d.lt~·lcu.U.)· S~~_ s t_ be ~r4~0uut.~r ~Q 

not :)8C&U e th 

1;031 tiOD 1n 1 t vuies. Thd ;:) tro~ lg ",inu..::",(acn ~tll· i.l.lg UC" :. o ut 

noon (.1~"'.IU - 1.':''; ,.a.. ) Of ; Jun~ J.t), ltl,....l, .... el ll.a '",0 !4l:. I e 

erO=a t '.;:d a aOJ·r.h-6d.at~r .. y ~ ~ ,r~d.C~ ttl' ':' ' t t..arryl. u t. lui uuoy-" t o 

t,!'4 8'C1ge or the eady. Wuen tue oJ ..)~ · tlv,' !U ' tu rn "~ j! ':>u.....ci h . ,'It.: 

betm m6.de ft cUi it t\.:.iS ~u J,..j& ..,r, ,)(,1, .. ~~OJ ~L.e t.iCl i.J.l c urI~"ts 

wers :..ettul 1n to .. a.rc.. .. vI .. III 1.1bu~ ~or' '.rn~ i. .LOut.s .H:!rtt ct.rrlt1u 

o t'. by thcae. .k.rt~r tnis 8E;i&r4",... 0l1 tn~ eu""j' :.;e(; ~ ~~ t, J tlc.. e lU.\l 

litt.le effect 11 :..n 

w1 th I.ue et ... -t!'d~ curl'ents from G. fiJ ~a D1gutl • 

•lef~renC9 1.0 i bSl year' ~ re(~ ·J rdi:lt 111.1._ J~lO'A' tl.L&lt. vIl 

A\l~U.t ti, 1.9:0, ':c,ere ~b:;; u L~.ti l l ~Q ll ....m...'.!~ 1. L..1'e6foe .1J.cst.:>1' c".e 

aft €,l·l.lO(\n. the f lo ~ ~ :411.i l. .. I'~l f 1..i. __JoU Lv ll;;Uo,. c :'Z!t! .~ll t ,, ·... &,J · :,. 1.;)1;) 

/..<;;. on ~T ·.ule Id, l::t-s.l., :' { ~tt/ "e r e • . JJ. tj~~I· il0rl.1l t, ;.&h :ll~ l '" ' • • ~J ,Q.", e 


tIle circuit. on ... Cb.l.u ~. Q.J (A t:. . ) ~;; ...,J, J..~~-.J) <.I....u lWE i \.: .cJl? ~H..tJ.ly 


c~!rleJ Lo tne ~~Je ~~ t 10 ~~UJ , &O t L~you~ l~s ~nl:y~l ~e ~~ 


'Ire! e t. t.ve11l.l,6 ~o (, ~ £,J \.orL.u ',.l i.en : il t:: i. l _e :; ~ t 1 !1 I,,':Hi .:.rl..1., 


Gr •. . d :J: ....... e bC G:JO ... .. . '1'J ey . ; L1~n. d . 1v..l.e l.Lk ..:d. , ... ") :l.... of 


ret ,rnin.; LoJ ':lie1r &t.:"1tl.ai) )o'.J..i.nL. 


Tn(: re:J'.lJ.1..::. .) • .i.~"'t ... L..\11.4 l:hl th.. ell tO wehih;I ~ ·.• l11cl.:. .. ~ 

I~l .... ! . j l,n t under ~J~ \; C:>uw.l [.i ;,ns lJo_ j. e ~ C'! ·ttia~t.:..l a. , rJ 111H 

of ! :' rClJl It...; eUbe~ W.O lih.: 1.,(;' J. .l .:;. t - r ·,." .. .11. ,.. 1: L· ... t..ueL;,..iy; ~ta.t 

t le .trU' ·::)'~i."1& ) . ;" .... l·OL c.. 'u.lY H:::.i..• .;?t.. to u, ~ _ll':·.= r.io: . o...U:: 

http:o'.J..i.nL
http:t.:"1tl.ai
http:cJl?~H..tJ
http:il0rl.1l
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.1 tho•• en.ountered on June 19, 1941. are not eutflo1eDt 

to de.troy ~e e4dy Yea though they may alter the p.ttern 

or tbe olroul.tlon of 1t. 8urtaae watere. Ko ou-arT.tioD. 

de 4u~lD& a yoriod ot northerly wind.. It 

UJlIE • 

Co.parl.OD ot oondltione d~rtD8 larTel 
porl04., 1940 and li41 

lpawnll1& t lda1 Mooll aettle­ l'ldal UOOB ' Ie .o! aa;a..ul' 
date oondl- ~Q8e ment Oondi­ Pha.e 8••104, tor 

... ~1n4 broodtiona date t10•• 
U L, 

,July Unequal Now AUt;£u.' Unequal .~. 11 Ll&tl' 
"7-1 a .e' 

Ju17 
2.-86 equal .ilra' equal full e at1 ae epa'

qUArter Augu.t oD8en" 
24 

1941 

Ju1, UneQ.ual )lew August 1!q,ual ~ 1ret 8 10 haTler 
22 16 qunr'.r .., 

August nearly third August UneQual !lew e no a.' 
1 equal quarter 24 ob.er.ect 

Cq_parlaog at 1940 and 1941 

From the abo.e aooount it w111 be een ~t there ..8 • 

great.r abundanoe ot oyater 1arT•• in Shedlae bay 1n 1941 than 

in 1940 and l1kewise • h6avier eettlement ot oy.ter epat. Ttda 

1. lD sptte of the taot that the apawning stook WAe muon .maller 

'\haa In 1940. 

http:Co.parl.OD
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& " ;>e "rs tnat 6re..ter ntlIlbera Ol liLl"Vil8 H~J:..a ....neQ. .in the b~l L. 

1941 or .ere r..r:..ug r.t baoll. into 11. to »et.tle the.1i t..Lan 1fSo:. t:.e 

0&1& in 194\.1. It . "Uig6Ita ao .4itaS0,Ll for the d.if erellCtli in 

the success of the f ~ ur br<.lodl on 'fLLi eh o"~~rv4t ... O!l3 woe 

.va11CtC i e eXc8y t tnat atl erJ.6 til Wlc;;. aireetton ~r w1ruLa may Ob.V. 

influenced 1 t. There wa.s llIora nOl'tJlerly w1..nO. aUl" ... .tl.. the lal'v&J. 

~8rlod. ot the brooda t~t aucceeQad 1n ~roduclu6 S9tS t~! 

during the larvo..&o 'pcrloda. of those tn.t ,,"~118Q. It ~ . • 

tluit northe%ly . 1n&!s ht..18 .. bel".l..!"i.c~ ...i. ef..eet in ,P.l.eve..ltlng 

• 
to the bar by the .t~o"lIl6 ol"fl tJroces:::.. If tJ.l1:1 Wel'e true 

Kany I.!.;.ore oba~rv8.tiOll.9 "':.jw.d be nece;:,sul' becol e !>i.JcU a 

relhtion5niy o r inc1Eh:;\.! any at ~l_ c)ul,1 ~ e .Ull~ta.:.ltL.. :t!u. 

cou.l.d occur. In other woras .. it is ,t-Iossi la t.o eX .. .1&1n ~1~C 

irea t t.t.uctu~t1orus ill tnt!! OJ s t c!l ' ... r ·:>liuct..i. vi t.~.,. 01 ~h~d.li:.C toii.~' ~cJ " ely 

on Yt.r1kt1011a in the 1ntell.::i.ty 01' srlatib-ll. 

T.r... eause of this v..ria.tiou does not StH:~Lt. to l. E: l·e.l.~t.ea t,;j 

Oyster !.li...I:y.e are clu"rl€"d in a rJd out. 0 , ~IU' bi1,Y in 

.l.ti.r"e n lQt..ers by tide curreHL.s as I.,...;> b.-eu c1elcrlbed. 

http:l�e.l.~t.ea
http:1ntell.::i.ty
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retura 01' lana . t.o t.h bay }loal!l 'b1e or lmpo.al ble. 

lind direotlon and. .tl'e~t.h alter t.he pattern of 

wa tar olroul tlon outside the bfty nd ~"" thue rei-·ulet.a th e 

nuabera ot lar... that return to -eet- 1n the bay. 

It 1. not def1nitely pro'f'cn that thlB la ,he raechan1811 

through who•• operation the ex tent ot epat.f'.l! 1. regl.llr ted 

but it ..... hirhly probable. 



lal!iaaA Ael&Y19& 5X»er1m4Dt, 

oyatera were 1'lahed dur ina the fIr s t t wo _eeLlio of 

Jul.}' from tile poJ.lutt:G p6.rts a~' i'lc tou lib.l'b..)U1· 8J:'lU rel.la.. lD 

yar10ua way3 for purification on t.h t :a~~aah rl6.ta in l' ront 

or the blQlogie51 IL.tlon. Toe eXr 8rluent .~d de~l~~d by 

• .
oieratlona and aent th~ writer 8ami1ea or the oyster. as 

they arr1Ted at aalllC..ah ~Ul.el'e were three si'l1~rr.ellt3J to 

.mecl.1ae for eon<1i tlon test.;... l:(,e re.!Ul.is 0 1' tne;.e ue listed 

Dat ot vate of lnde7..:J[ 

Al'riTa.4. at 'l,.,st t,;ond.1tions ll~a.r~. 


aalaguh 


July 7 July 11 85 ~iUplilont W~ Of ~4 busLel:.. 
bli verU oJaters te ... t.ed were 
dry. a&A1 lrl'filSularly 
~htl.,cI ad cl 8'ter~ in t.he lot 

1~ l~ 97 ']:nese o:/ ::,I.ers ~er e better 
~lu..ped; k6 DU!lbel .i in 
shi;;aent. 

16 19 10.:­ bO.1a~ :sPu"J .I. L'lj.; •..-y tu..ve 
t.tJ...keLl ~lace JUC46~ .:roIl 
'tn e b", .JeCir6.IlC e .J,1' t r.e gonad! 

"hile 'L t.her1ng t418 t.... C{.a.ty-l 1vi:t ::'usflel lots for ,!;)h! .... i4tm t 

th oyster s ~'ro.f.ll eaC.i1 dayt! l'l:illiIlt; .~re he~d ill lOb~ter cr t .i 

in the r1v81' so tilbt they were ;.:rob~L11 3Ul.JjbCl.. e d to cOhs1del'bble 

abulie. ",!len t.hey i.rl'i ved a t .Mal~Q~i l I:D.:.l~ w~re ~l.kced Gi. ecUy 

on the 'Dottom l flu- iJ1otsj; ,')om(; <Jr. wire clot..n tru.t t'l a ,;J 

spretM1 over : ola l y in& OIl t he 00 :.. t..0w. ~ It.. ;J.ot); hLJ.d St)::le 

on. wooden tr6.,Ys 4' .x. 6' A 41 '1 1 t .t~ ", ire clotn floor.:; (i-J" meall; l4h1ch 
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..re .... • tt tb. bo.toa ,aT- plota). 
Table 3 
.I'!'EI .t ~tI4Y 9ft flo'!» 0l!t.re n.laid at Melfi-ah, ~.s. 

bpoau. t. tr.r Ihtokue•• 
wi... u4 er pl.' at lay.r KortalitT Counte ~or\al1t7 Index ot R...rka 
l.Tel O!I bea_ 10. nt oT.'era Dead Alt.. CODoitioa 

s 921.... - ,",... 	 ,
1.. ~14. , 91fl"a7ll.1 • I 	 10 
-ecl!u.er 

3 r 4 S 	 68 fop_1-,,0" 
10 IUddl. • 
8& Botto. •I.... PStot..ted. .. 	 3 a 80 

Lew 'It•• t~ 
tanlleJ' .pal" • 	 • 1 1 104 (') 

e 	 1 1 	 a1 fop layer 
'1 4J.lddl. • 
01 ""'OID • 

~'.'.o'.dl ,Zztr .~.. 	 146 :5 115 
'Id. 

ir.,."t.lbalt· 
t14. 8 	 146 a, 

91 8....1. ,.It.
fiom au• • , 
'ray wh.re 
\hare ••• 1...1 
erew41q• 

14' a ." 

;Pr.'.c'ed,- • .11 12. 16 

Pnt••ted 
Rztr... low tide B2 7 143 se 
PI' , ••tedl 

1.. '1d. 111'. raok 2~ 9 141 ?lholl H,
It layer 
" ITo. bot'o.

lqer 

http:ecl!u.er
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't....l.3 (COB\iDU") 

1btp0A1'. t. Trq . 'rhlGn.. 

_la4. ..4 or p1o' of laTer ~ortallty oount. :Btorall ty Inctox of Raul(, 

1 • .,.1 OD }tea_ S. ot oyster. D..4 ~ll.,e oondition 


. 
ItJ'o" bS1J" 

.eye~ r.t but iToa 1DI14 
tel' .ha11.. dyke 

the 
- .. - 11 lle. 

Sxtr I 
low \1d. 1'1"0. end of bar - 184 

Condition t •• t. oarr! 4 out Ootober 19-2D. 1941 b.J J.C.~.doot 
iLOru-ll t7 oouat. c!ur1_ we.k of Oo\ober 2', 1941" 'by .....MneDoDalcl. 

Itagre a Ihow. the seneral layout. 1raya I, 2 and a .ere orowded 

010•• together 1n a proteoted ~l"o. at low t1de 1 e~e1. they 

oontained li. J and , buehell of oyst.re r.ep••tl~.11. rr.,w 4, ~ 

aDd e ••r. alml1ar17 loadti4 with oy.tere aet at low tid. leyel but 

.pa... turther apart nn4 1n a ~ore expo ed roe1tlon t}~n 1. ~ an4 

~. T~y 9 wal even more expoBsdl tray 8 waB at h ol! tide 1eY'~1 

tr 7 , a' low ~pr1n8 tide level. All the.e thr p. e contained three 

bushlle ot o,.terl eaoh. Th e wir laid on l ole. ses8urel la-xl' ­
and received 21 bllfthele Dr oyster., in a lay I' 2" d.ep. The two 

lIlt. on whloh p1 ntin~ W8a done direct l y on the bottom ~e. ure4 

10· x 10' and e6 h reoetyed 8 bu~ h61~. 

the thr•• ahlpmente or oYBtere reoelYed at ~lagalb 

were d.1atrl tuted eVlnly t hr ou,!hout 1\11 the r1ant. except 1n the oa • 

of the two 1'1ote d1reo\ly O JI the .ottom. Each of theoe received 

ODe bushel wore of oysters froo he I nBt shipment than trom the 

two pr ylou8 one~. 
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In the period, uc:totel' J.9-t:6, • ael'le:t or cood.lt1on 

teat••&8 liiace Iln re.,l'oaent.&tl va ».. 1•• frou. luetilf: trliw.8­

l~t.. .orality COUn~a on eAch ••re ~de b1 AX. ~.~le 

a£.clJonuc1. :Lne raliw. ts or t./~ e~erL4eut are .Ju.1";J.~-'U'i"ed 1n 

C"ncluf 1opS 

1.. cro"<l~ oJ: 0lat.~r! hue 4 ;'Iukect ttl'!~ot 011 t.l°.cll' aond.!t.1on 

~JlI tJ14& lll.1n. 'J:i.J.Q 1~ le~ l ·,;ct.e\l 1n t.ba low 1n.4U ·lu..lue~ 

~h Ul.LCloll.~Qd tl'a;l. a..YJ.<i tM cary ~o ·}. yuues oLtaiu~(,. tor 

01st 1'5 rrolll tlle be t to:fi J.dyel'.l 01" Lhe b6U1ly cr".dGu :.ruj' ~ til 

t. xhere waa no re &rK&ble d1ft renee in too r~tn.as of 

oj.ter:J in ~heJ.t"r.13. ana e.... 0.&0. ~.Jvidti"llOi but t.ro~e in 

~ba~t~re4 ~v~1t1onb t ~nd~ t~ ~e a l1t~!e rat ~ er ~co~.a.r. 

t.r ~q. 1, __ , ..na 0.1 !tll~, 5 t:.nd 6, <. !le. ultl.i. ~ra1 9. :rhea. 

IU' $ pJro,r!!l's.csi ""1,..1_ y .:nore ukloaEld we. i>r0i:i:re.~;. 'l'elr t ,'U.~"!~er.) 

:.. ':the lO'n'er vn th~ ~~u.ch ~ ile 'JJi" ter 810 e ~.l Icee tl~ bu· ~ 1:1 • 

~' .• re not so [ ut C1~ o~/ :.; ter.; CI'y"J.ec 0 . t.n..yb to t.4e SboW8 exte,ut 

<!..t. tt..v a:.. . . f:I lev('J. on ll~~ bOD.cb • 

• 
':'b.tn&&~ ':; 8 c.nos~ . J.b..:4~~ •• ilectJ.)i' on t.l..t bottom at 

tn. p .ne level but crowL!. a<l 0 n sll&htll leab e... ttlut. 

http:CI'y"J.ec
http:heJ.t"r.13
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l~. OC!t'parinl.- tt-.e different lUottlOOB o~ rel"yinc:. ~h8 

~ 1ort.11tle8 l'Vcrl! len !; I, in ":.l·ft/ff, 1nte~t1edln.te on tt:e w1re 

8'J1n~ O:rted Ly ; ;)180 ,' n d 

rl. irec ~ ~ J 0 r! t 11a :; 0 ~ t (j : ~. 

14. trnueunll:,r heAVY 8eta of harnaoleB \) .~ t.lle 1941 ljJ'IlYmir~ 

were found un oya1.e:re in the l!&eJ:,-v:a.ter tr~y (1'7). Ibio 

oondl tlon would 118 trou blesOllle to :tlCkel's who \'!ould b.o.V8 to 

c1-.n tl.eD Qff ~efofe 1.1Ilrketlni·. . 1 t 1~ 1. ,'Vof 'L&nt itl rulay· 

in" that 8\Jeh fou11n '~ gtlU\lll~ be "voided. 

alDeral Conclua1ons 

1!5. Concid.rln!; t ~ ' e three roe t; IOGB of r ula)'inb ieattlu in ttJ~ 

t:J1.r;~ril'lent. the !"' c VeelTlE to Ut 11:.tl e dOU(l t tnr.t rclay1nc J.B 

traYB 10 tilt' .-.ost B~" ti!) ~"l'I.ctor ::. :lea don' the fetllturea t:::ent.lt.llu1 

!lbo'YO there a r e at-hera wL 10h }·OCO! I! , !~tld. li.10 r:letl.:,d. 

16. It 1& D4Uch ens1.u fUIO 4.1Jio>er 1.0 recover oyn i e ' u :"!'om 

tr~ys than 1! tl-.ey .}er~ 1 laced 11:1 ti\~ r o·. tom. ~ ~.1::! J"e:il..ces 

Inl,\Jti r CO! tIS. 

11. llhen ptihered, OJ'eLaT8 fn... l t : :'\ : ~ L " ve cl t! ~ 11 S ;/~lL.I 

nnd h~ve no :olJd 1o~Jide i". r:e ::l } ' e 11 : ~ t·J 1'0\,1 tht! ~ , e~~.~. 7 !,l ~ is 

B. good feAture. 

ld. It ill pOBu1 c l~ to rl3C:o '/ (: c nec.rl ,/ nIt t:.fl oJ's ttl'H tl..£l t ,:,r€ 

ex ;:ofJAd. Th in 18 !lot tr'JE' 'd:en rlr ' llt !1 ~rt' rnRde directly ;:-tnt '.: 

tr.e botto!" . 

11. Trny rurlflca · lnn 1 ~ not n cOBtly Of sTatl on . 

http:1nte~t1edln.te
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7. mare W~8 MUch roor. 1ndividual variation in Catne•• amone 

relaid }lQ~oU o~ter. than aeong natlYe Malagaah atockm. (llon. 

of the natiTe .t.uok. had b.on r..oved uinoe l'il40) 

8. The -<ieact- IIiIhel18 found duriot) ,ortal1ty oount. "ere of 

aUaL an ar ",earanoe I'll to ouggsut. that the oyatero h.l!l4 died 

early 1n \1 '.•••a8011, perh"p. i}oon e.fter the tranlter . 

9. I D th••• uperlmellta morta 11 toy rateD do not ••elll to be 

dlreet17 rel.-&Itd to the degTee of crow-ding or to rata... of 

the .tookS. It ••amu 'ProbAble ih!lt omu of the mortality w•• 

..ue.d ~ d...ge 1n handling. This would produce (without 

other 00&l1)110&\1n;; fActOTII) a un1 torm percentage I!'.ortall1.1' t.laou­

ghout all the lltockll. DifferonooD in ttLe percenta~e mortality 

in tn. dift.rent plot& muet l~v. been brought about ~ 

oond! tlona partlc 1.l 1~, r to t.he vari ous ).: lanta. 

10. In tho CAe8 of flante d1r.c ~ ly onto the bottom.. mortal!­

t14fe .are liigher in shalla... than .!.n deeper water. This at 3 

haTe been related to tae d1f 'orent1al e ffeots of planting la 

tile t wo deptli.. III sha l lows tLere ia lee" WQter to t lreal< the 

fall or 0Y8tere and ~ore ar e likely to be uur1ed or h~lt-burl" 

in the bottom J1nd die thau in deeper water. 

11. In trays there a rp aAra to have been l1ttle c11fferenG 

in the n.ortal1tltul at tl1 l! Yo riuue derth.e. 

12. Differencee in ax :·c;.aure to wo.ve ficti on, however, doe. 

seem to er ·.at Bur'/ 1vI<1 lt tl' ys. TIl !It.rong clrfulat10Il or 
ater 1n eXj:c,.,ed pi cue red\lC6a mortal1 ties B8eLdn~ to Iro'Y1de 

r::Ol' e e~.n ch",ncGs of 8urvi Till no mat tu' tow bnd1.l the oyo ter. 

ara erowded. 

• 




Bttect. ot helaylng e' Dirterent Sea.ODD on the Condition or gr.',!! 

S• .,..n tiwq8 during the IU!,., on a\ 01'1 tlcal p ,i ntIS 1n the 

annual ayol1 at condition chanp';e•• oyater. were fit!hod from 

11:111. co•• in Biel.ford river, )·.3.1. t and. h If the cat.oh 

tranaterre4 down-r1~er to eeparate marked plote on the 

barl'en part. of the lea'u! 01 ::itanley Willi8M. 'rbe other halt 

of the oaiob ... in eaoh Osee tAken back nd planted •• a ·control­

on a a.parate plet OD its nati.,.~ bed In Ellli oove. The oy tere 

~er. fiBhed fro. the Bam~ dlpth of water ch t1me (about 5' 

.t halt ttde) and planted. 1n the Bnt"le dttJ..th. . ~, 8 rtil.p.rd.. at.ave 

and hardneae of ahell aDd fatnela Rnd flavour of m ta, 

quality in Ell! oo.,.e 1_ very low. 

Conourrently l '.h the abo,\"e, oi 111l1' tr~narerD -were tnade 

hom 'be Cooper bed, .tlere quall ty 18 hlgtl, to f·clotB Juat 

w.. t. of the at.t10n areh uae ' ·haTe ofwditione f" 1J Il'ox;mate 

thon. 10 lUli. co"e. The holf of' aceh lot that "'eft to be 

ueed in the oontrol exp.r1~ent ~~s tkycn b~ok to a mnrked 

area 	on the Coo~er bed. 

After being rinh ed the 01 tors (. t ou t 200 in each lot) 

wer ...1,,8.111 kept Ashor tOT,. pro:x.l \.,ly ~4 hours before 

being returned to ttLe .. t.er. 1n thiu inte:rYAl t.he sheIla 

ware cleaned tn t.he U9UI'I,1 Yl8.7 OD the ulllnK table. Aft.er 

t r·ia 	a grooTe wu tl'ound iato the thick hl~e end of the 

shill of ab oyster. Th1a 1.1ark identified ,,11 the experi­

ment",} .tocks. The I'lois ...ere m.."r~ed wi th aiake" dr1,ven into 

the bottoa 15 to ~O· part nnd the oysters x; lant.8d ab.,ut 

eaoh .take 80 t.hRt theT were Bcattered about 6" apart on fhe 

bottom. In Oft ('. where there "f:r oyuter on thy r.1ot t.o et"rt 

http:x;lant.8d
http:rtil.p.rd
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00&41'loD lnd1c,c for relft14 .111. !ove .took. 

Bat. 8t8ge in 
Condl 'iOD C1'ol. 

-7 , 08 Middlo of apriM 
decline 

June 12 4& Esg1rwinS ot 
~pJ'1Jlg 1'1•• 

1 80 Q se Halt ft¥ up .pring 
rise 

Jul,. .. 91 89 '7 66 A \ Spr1 D& KaxiIWll 

2Q 48 l.Poat .pswn1 ~ 
)(1 n iUJum 

.A.ag. 21 18 Half 1Ita¥ up 
rise 

full 

Sept • . 9 
24 la, li2 119 101 ti3 102 

~9 
76 

;lcs:r t'u 11 t'laAimua 
At ~11 ux1mum 

HOT. e 14" 131 106 1~4 105 104 78 62 Oneet o~ hibernation 

-Date t~ UU2 UU3 tru, UUt> l'1l tj rU 7 T118 U ld(\l~ or a~rln" eq 19 

IIa7 9 58 

June 12 C~ Begl n tng of eprl ag 
't' 1ae 

18 5'7 '15 66 Hf'l f WAy up Bprin• .. rise 

July " 158 54 t5!:> 136 At IIpring max.1lI1ulI1 

29 4t.. ~Qllt. uprlng m1nl~um 

Aug. Zl 70 half VJQy up r,,11r18. 

IJO~, t. 9 5~ ~. t r ! \J 11 f ali.11r.nD 

,4 76 83 72 68 70 ce At. fu 11 reaxi i!!um 

liOT. es 71 79 6n L2 69 74 06 52 Gnnet of hlLernst10n 

Supp 1 ementa ry t : ltu .- Oct. 14. TIl T stock -- 67 
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901141 '10D lAdlee. tor relald Cooller bect etocke 

Date 

t 
DUl

• 
002 00

3 
004 005 bU6 lJU'7 lJUU 

. . Stage in 000d1 ,1011 eyo18 

11&)' 1~ 101 lUcidl. ot .pring decll.e 

.Tune 12 " neglnlllag or apr1Dir1ee 

July 

Aug_ 

24 101 

• 8~ 
29 

n 

Q3 

8' 
109 

96 110 

84 

)04 

Half ~r up .pring riBe 

At .prinl ~mu. 

'j,Joui-epawulne min1mua 

Halt way up rull ri •• 

Sep'_ , 

2! 

~ov. e 
" 
74 

'7' 
73 

88 

76 

62 

ee 

18 

'1' 
94 

91 

1.20 

109 

1 0 7 114 

lear full ~mum 

At. full JZUlxicua 

Onsst ot Hibernation 

DDIDD2 ro3 

• 
DD4 :>D 5 1).1) 6 

• 
.)! ' 7 

-
D:)O 

-
AiJI.y la 101 J.:'ld 18 of aprint:t decline 

June l~ --g ))e8i un ! n~ of e p rint; ria 

24 109 Ii&l! "'''.y uJi oprinb r1". 

July " 1 05 128 -- 110 J.t iiI' i tlt" rua.x1uum 

29 ~ 4 j.OlBt-£ ~ ~ ! wn1 n£ :-...1 .1 ft,\IIP 

"ug. 21 1 0 4 J:h lf WhJ' u)I flill ria 

S. ", t 9 l ~C .l{;: -. r f ull maxinlUlU 

23 	 14B 115 12~ 111 1 :.?!,) 124 109 /4 t full mr A 1L1Ut:l 

ll!) 1£;3 -- 1 ' -'/ VOTe e 	 10& 1 ~ ' :3 ". 9 7 111\ One et of hi uc rll~ tiOrl 
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wi~ th~ .ere r.-oT.t before the exper1 ental lantlng wall ~d•• 

•• dtrttwl~7 waG tIt.xperlenoec! in dlet1n6!,"Ulahlng ,the atook•• 

1a Identity1ng the atocr. the follow1~ ebLr.Tiatloa. 

'WeI'. u.ltd.. 

w- t. Kl11s cove IiItock planted baok in Xlii, oove 

'OJ) - 1. ~111. OOTe .took pl&n1oed cioWlS-r! Ter. 

DD- 1. Oooper bed • \oak plRnte• baok aD t}H' Cooper bed 

DU- 1. C••per bed stoole planted l.1p-ri .. fer 

The 81111"1'., 1, 2, ete. ind1cate the ~o.ltlon or the .ampl. in 

t.he erl•• ot tranatere. 

A cond.ition ,_,,\ wall DIIIde on .. e&aple ot eaah ot the 

eeTen 10\••• they were fi.had. In addliloD tha•• eer1el of apealal 

, •• ta .ere llad. (Ju.\ pre,,1oua io Ule 7-1"11' tire' apawni1l4h ju.t 

wben ~~e 07810.1'1 .ere at their fall maxlmua an4 just preYiou. 

te hibernat1on) on all etook. th t had been trsnarerred up 

to ~t p rtlculsr date. The re ulta of the tests &ppear 1n 

tabl•• 4 aa4 5. Jlr'o. th.le eeTer.l pGiata ra clelu. 

00991y.1olUl 

Gep,ral CODoluaioa. 

1. 	 Oooper bed .tocks were alw y fattsr t ;an Xllie cove e'ook • 

2. 	 Th. r ••ult•• partloularly ~OT the "u" .tocku, eupport the 

conolueica. ••~ forth in the reoent yubllcatlon on the r.tn••• 

at oy.tera (~oof and 51.dler 1940). 

3. 	 10 oareful obeer~atlona were made on mort litise in the T rloUD 

~ranef.ra but the ~1t.rt. impr•• ion 1. that .tooks 8utter•• 

10' 88 1n thl. ordur (hlgheet to lowest) trot un, DO and DD. 

4. 	 fhe r ••ult .ugg..t that lID atooke improved 1n the D areal 

eyeD atter the water tew.p ratul'. l!lO"u4 out of the 15-2000 

http:ranef.ra
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baD4 wh1ch 1a moat fayourable to teeding and fattening. The reaaon 

for th1a 18 not olear. 

G. 	 'fhe un! form11iy ot the 1941 r~ilul ~8 frJr -';)" s toaks at.ow he 

ad,ant.a&ee of oareful 8ampling be(;&UflB in other ye{~ rli the 

r.aul ta tor tbe Oooper bed "el'e never aD conDie teo t wi th whAt 
r 

we 	 we now know of the seneral aourae of fatnea8 chan~e8f (~.dQof 

19:59 and. 1940). 

S. 	 In the end or-tar. thai had been diet.rhed (f1shed and rela14 

on their own native beda) were trotter 1n moet caai3I1t!46.n undis­

t.urbed 071te1'1 112 t.he f1f1.m5 placee. The effect was m08t oonspio­

uou. in atocks relaid Just at the be.inning of the Dprin~ riB. 

In cow11 ttOD (UU2 and DDa). thes bl1iuec1 an advnntnLe over 

unc11et\lrbe4 .~OCk8 thHt o'bta1ned tr.r r;ur;n.out the "" lo ie season. 

,. 	.D1sturbanoe when the mter was cold (below the 15-20°0 band.) 

produced at least a tam~orary depression in fa~n~s8 - oosp r. UUi 

and D"Dl with 004 and llli4 ra pect1vely on July 4, and UU7 and 

DD7 ~ith UU8 and ~8 ou Bov6wuer 6. 

8. U~'r1T.r _took always fBttened w':'.en ta.k.ell down-rlver. In some 

oa8~e they be08ue even tatter thaD the native down-river a.ocD 

(tJDl 611 d trJ. 1 on }Joyubel' IS). The raason for thi " 1s not clear. 

Coml'nred wi t.h th und1E1turbed n., tl ve otocle in .l.nli~' t;'ove 

(l1sttld as "ljTIs in table 4) the W l atock h !lprOv Ed over 70 

~ointu in index of oondition as n reeult of the tr~nuier. 

I. .Do n-r1vf;'f atQok alwaye Qot thinner wheo tranat"erred up-rivel', 

The inaex of oonditlon of tha VU. stoek was 50 po1uto lower than 

that of the und,1atur::ed Cooptr bed Dtock (llBt.~d aD lJJlU 1n table ). 

Tht. talli~ off may bl\ve been ~ffect. ed. by heavy ~ro'"'tho of 
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'rbie crowth Cluat have seriousl.}, illterferrlild with vlnit:r 

o1rOHIRtioD and hence wi th fpttcnin-. 

10. 	The relult. ot the UD trons:fera 1nd1L:f':te that their iIT11 rove­

m~nt in the liD" "r6f'.. W::\B r ,;utih1.7 it direct pro}.·ortiun to the 

length of time they spent down-ri ver . :...i1I11.11arly in trle caee 

of the DU .tookll the fntneoB decline wac 1.!'oport1onnl t.o ihe 

length of time the oy ter~ spend u~-rlver. 

11. 	'.there were tyO e..x:ceptions to :'he r;-~o'e rule. () Up-rivor 

aye terl 1n Tesry poor oondl tion nft. ar e~nwn1nG (U~5) di d not 

attain the sane fatDesR 1n the fall nft HlJ o:rotere transferred 

Juet blBtor. Ot' juat ~fter tIlts Sth66 in the cycle of condi tlon 

chAne:~•• (b) Down-river oya t ern Gr.ifted to u,-river a.reas 

JUB1 lilt the 'ime they tYcre '- c~1.n! ln c to spawn (W4 ) suft'area 

& depreuion in f~tneoB frou. wh ich they did not. rfiCO'le:r. 

This .rlJU aonditlon "l:'..0 enoGuntered In the juctovche-r1ver­

to- Buctouche-bay ~ran8fer ::.:ad e in July of 1940 (.l.iedcof 1940) 

~i8CU.61on 

There are c rtAin fe .:\turea 0(' the experiment just rey ort8d 

that cake it!! repet1tiol, :It let''3t in part, adv1e8ble. Itl the 

f1rst place the 1941 seao on ~~o tjp1cal i8cause of abnormally law 

WR t6r temperatures. Al tl10Ut:,h tbi I:) aeeme to have had ' 1 t tIe otfeat 

on t! . c b,_'nera.l oycle ot fntueao cllant;ce, i"; is 1; 0 sible that 

eOl'l!e d1f((trent reeul t3 lt it91t hav 'lisen o utained for trf'.n!lferred 

stooke had the SeRI!IOn bee!1 ',ll;..rmcr. 

A de! ct 1n the rl(;61 ~n of the eXJ1 ~ rirnant 1n th ·~ t there 

were not enough of the c0 '11-::-1ete serieo of tel'3r.s done to ohow a 

olear .r:ioture ot Qhan~~ in fatJ)"es brought about by tranufera. 
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lde.uly t.e.;.ta Should. lIe tnAde OU e~cn !i..lli.1no ci , -e 00 all st.oc.&{a 

t.l'(",fLsl'erre4 ":lJ to t.ru...t c1~t.II. bUC! .. t.U el.jJC;.;..sloo or the 

E:xl,e1'1me.nt iloulG. ra'tuirt) ll.Iuch el..l.l'h WOJ:k. 

l'te 	U oitock.:. i..iW8j ~ho.. ed cor..sidel'~c J..y .!lore L.G,1 vluub.l 
t 

vari&.tlor, in rfatIl8S.s t.tw'l 1.) S"vctt6 G.ld were tllttreJfol'e l~~s 

811table U 8.lyerl;t4uotal . t.oC&. ' In aut ~art.1a.1 l'e~et1t1on, I.r.er~­

:"ore, (;oo~er : ad atoch~ woulci be !l'erel'l.ble to u, -river -raters. 

J.ll tt£.l! atove couc.i..L,810Ll. ... L~<l d18CUulQns 1 c. t.ab oeen 

or l ••s c.1rectly by t.l'a.IUI,.la..'l.t.at ... on 1 t.stilf. l:'id..s 1~ not. 

necessu-i..l.y true. ·IT.~uSr$r way ka.ve j ·rouuced a d!fferenoe 

in alltlll growth llnd :.a'i ALve t~~ 1.n6..1rect.l.y 1nflucoQGa !&t.noas 

!is .us su.~este<! eti.rl1er . (.II.cdcof 1 'C). aore attG~~tion should 

I,:,e pUd to thi s feature in thf:' future. 

if 1 t be ••su:-..ed t.la;,:, c:.>nd.1 cions in :.tJ.O .Alt'e~uc bl.... 
. 

&.l"e. o.re ty",1ctU., certf.l.ln p;)ln~~ j1.s ~uaseO. .... ~ ovt: UL',fC a p,~rct1c&1 

c:onCCI'ued.. ,U, _or .", LOc.lic he.... lth ::..r ;,;.;n;j OLW:.r I' e&aOn~, oy..-st.er, 

must t;~ l:umd... ed dur1.nt, t,.1.e sa,.e IlOason in whlch t.i.ey 4.re .;ual'ket~<.1, 

tuese forecautions sho..Jl.<.( be t.~en t.o &vl~ tl...1.n .t.:ltJQ s. 

1. 	 if ;.u3s1tle, ti.ey :...ho'J':'<:;' ue I ..OV\..~ aown-rlver not 
up-r1v\3r. 

£. 	 'J:ney ~hvul~ :l.)t b*" ,1&.1.:.1..i....I.~J. 'fWh(l11 t..u.ey ft-re s;Jl.'in.1~ or 
:. leIJ. tlle:r ~U'e 1.n the LltlYI· sse<1 )'.) st-;;J~awlli.ub oO!.lul t.1on. 
!rLi& uoroclu3iol1 i. . suo yorr..:.J bJ' tHir11<?1 E:x. . ! er1~!jce 
~u ~~l ~S by t~e reQUlLS ~~ ti£ ~rese~t ~A~eli~ent. 

~.. 	 The best t.l.uw to mO'Je oY.fitt:lra a~elll..;; to bo ill tHft 
Sjl'il~~ j'.lJt iJel.'::>re tl,t;f s~rLnG rl"'E;; 1 . Cvuditl'),a or 
in tl'Ul early 8t"'otU ;).1" c.ht7 ,j..,rl~60 )E .:.l...ll rl~h: ill 
con(.l:it.1.,n. 

" ,\ ": . .... , • • , ,, .... . . .. .. ... . ~ . ' ~ , • . ,/ ,. : , ••• ,- ~ ~ (;1' ",,- tI " , ' . .. ............ rr ... ~ ~,.,"!"' ':'__ .1­

http:st-;;J~awlli.ub
http:certf.l.ln
http:E:xl,e1'1me.nt
http:t.e.;.ta
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Jrt.ot of l&iht OD 'bl oond1tion of molluek, 

iurth.r testa war made thi. year on .&mplea or mollu.k. 

(preeel"Ted in foraa11n) from the e.xper1m.nt~ on 11cht 41e­

c.-.ed earlier (Jie~o:r HI39 and 19010). SaL~rleB of !!'Iu.Belu 

trom Cap. Breton were '~ken on November 11, lQ40. These were 

ot the 1039 ~rood that settled naturally in the tray and were 

seleot.4 at ran40m from l~rge numbers. Bldelord riTer lot. 

wire tak.n OD S.p'~ber 2~. 1940. The reBult of condition 

'.ete app.ar below and data on shell pro~ortloD. have been 
• 

kept on reoord b~ the WTiter ~nd by Dr. C. J. Kare.ill. 

He ul', ~ HUIH.le 1B ~ Breton ~per~"nt 

Locality Dark U.o ~ 1on Glae ed section ~C!reen seetion 

stoney point 44 EO 

Gll11. COTe 44 01 

R.sult. trom Md.eford 1'1T.r Exper111e,ol (l?l:!1.!:. f..,i. Keraw111)• ­
.. 

)(ollu.k Dark eeotiC'n Section cOTered Differences19., 1911 with "Ce]log1~e6" Dark .. Ii :;ht 
1940 1939 1940 1939 

Uuaee1e 63 ~o de 52 11 32 

Oysters 68 73 BO 96 12 23 

"uan_uga 52 46 52 59 0 14 

-. I.;~ • -,. • _ . .. 

http:e.xper1m.nt
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there ••re oertain dirterenoe8 in the way in _hion the 

-light- experiment. wer conducted 1n 1939 af~ 1940 wh10h 

..y ha~e influenoed the reBults. Dr. KerBwi11 kept the 

"GolloglA8a" oover el aner ip the Dccond year. In oontrast 

the Ca~e B~.ton experiment raoeiYed 10•• attent10n. The 

eCTers eecame very dirty and the axper1m ntal animal. were 

allowd to beoome matted over with growth. of yarioue 

tnes. 

The result. for the KerBw11l teat show tb.: t there 1s a 

dirterene in the extent to which light .tteate the index 

of (tond.1tion 01' ~h. three .p 01es tested. The fln"•••le r'e 

th moat .ena1tive, the oyetere next and the quabaygs le.at 

of all. It is eeen that in 1940 th re was no differ Doe 

whatever b.tween index of condition for quahaugw in 11&ht 

find dark. 

The Cape H-reton eXl'eriment wh.i on W&.B d Boribed in part 

laet year••howed that there w~s l ttt1p. differenoe between 

the index ot condition for oysters in the thr • oompartments 

of the t ·-ay. The results listed a.bove ahow that there 11'•• 

a difference in th caBe of the mU8sela. This supports the 

conclusion trom the KerBl'!ill experiment thnt the ,ueBel. arc 

mor lSuaoept1 ~le to 11gh t than the oy ter 8. Juot '.ihy one 

s pecies should. be luore sensi t1 ve to lIght th n another 1. 

not QPparent but ditferenoea 1n shell thiekuns nnd 

tranllparel2cy to light may he 'Partly TeBnonal 'ble • 

. , " . ~, I.' .' ~,' r • ~l -,".~ - -'! - '" 
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:itreo\ of light 00 the .In"owth. ofuB.,l, 

On September 17 1940, lu conn.otton wl~ teetQ on the 

efreat of 11gb t on condi" i on of ',0 lluDko, lengtb mea uremeata 

wer mB.cle on llTu~e(:lp. t nt eet natur&lly in 1919 in the 

vario UI oOMpl:l.rtmen l! of the ltght trays ~d Gill!. CO"8 aBel 

nt stan y point, N.S . Tbe ro ults a.re pr B ate' ~.re lthough 

they oannot 1 •• r.garc:1~d very cr1 t1cally. A.a explaine4 abOT 

th gl. 8 in the 11~ht d compertm nta ,as 80 badly clouded 

) t P oetrate v ry welll 

Souree Dark section Light Section 

Ho. ot' epecl­
m nw in G mple 

~ d1 
1lml. 

n 5. I • r~. 
mD'!. 

lio. ot spec­
mene in ..ample 

J&.edtan 
mJft. • 

S.I.1 , 

Storl Y 
poi t 

85 25 2.0 78 2~ 2.0 

Gillis 
Cove 

81$ 25 1 ..., b& 22 ~.~ 

B.I.(t. · . : ar.I.l-interqu !It!' e rang 

1 their rOY~lD••• the re.ulta agree with thoa. 

obtained by ~er. ill in th Did.ford rlT.r experiments . They 

indicate ~at where anT 41rterenoe ooeura th mu86el in 

the lishie4 sections grew 1 8 than those 1n the darken~d eom­

part nta. 
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Relati on of ConcH tion of oYllterB to Shell-Growth and 

ahell-profo~tione 

Tn1. yeer observ~tion8 on the 50 oysters in the 

submerged tray on the lo1rier bed ":ar continued. The 

da. ta, lummari zed 1 n tnble 6 • suplJort l.a t "ear's Qon­

a luuiona and permi t. certa1n others. 

GroyctD 

During the winter there wa. no appreoi&ble growth elther 

in volume or in linear dlme ndiuDo which 1s op~o8ed to Gal1ieotr's 

claims (Galtsott 1934 and 1936). 

A ver~ ellght gr owth of shell. ns thin as tiuBue paper 

and 1 eJe 8 than one flixtet:utll of 8n inch 'f: ide, W,Ht observed in 

a emaIl peroentEq:!;e of ihe oysters eXlll:lined on lUly 24 . Howe"er. 

almost all the year'lI ma.rginal ahell growth took }.!lace during 

the spring fattonine period - that 1e to say, after 1he water 

tepperature reached l50C but before epnwnlng. A desoriptioD 

of shell growth ot t he D3.t1vlt otocks on the lolri l' t-ec1 1& 

to be found below in the 5uctioQ "Relation of ~orglnRl Shell 

Grow\h to Condition" 

Growth in volt:me followed n different cc,urEle. The 

g rea test 1noreas e took ;:lace durin.r the spring fa. U,enin£ 

~erlod but Bome w at on durinb the 8u~er period of low i ndex of 

cOl d1tlon. A el'eater increase oco'Iured dliring the fd.ll 

fattening pertod :1.n_ tr~ia continued into tbe period of fall 

declln@. 

- . 
.'. -" ", ~ .. 

......r ..... 'I . ..¥ _lA ~-.-"''''''''''''''''~'~ : f~ .. -~ '... . ~.. ..... ....y 

,, __:. J.~ .:. : . ... 
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Thlckne" Cb&Dg~1 

In addition to the obserTatlonB listed last year. 

mea8ur...nta were made of the thiakneaB of the oyatere a8 

well Roe l.n~th nnd width on each obaerTlttlon date. Thea 

data permitted the calculation of the ratio ThioKness I Length 

which ahow. an lnteresting oyclic chan~. with aeA80nl It 

W&8 high 1n the sprinc. The evidence indioates thQt there 

waa probably noohange in it. TR1~e during \he winter beoause 

there was nG appreclRll1e ohange in either volume or length 

from Ootober 29, 1940 to UAy 24 , 1941. 

Atter the temperature rOBe to l~oC and ahell growth 

beQ8D'l.e aotlT. the value dropped audclenly. It waa obeer:t'ed 

this year .a in 1940, that 1n spite of this ~hel1 frowth, 

there seemed to b. little inorease in the ·uDsfu1" ~}.Ja.C8 betweatl 

the sheIla. Thi. was beonuae the fresr. -shoot" on the upper 

valve remained. flexible I'lnd fltien the oyster was cloBE:d. 

l:{y in con'tact throughout 1ts whole exttlnt ..1th that of the 

lower valve. In Borne CRaes the aboote from the i'RO valves 

even flared apart at their free margins, being in o ,.' nt.aot with 

on another only at tneir anterior .arg~na. 

~urlng the Bur.~er tl c r~t10 remained almost unchan~ed 

durlne whioh time there was n very slight lnorea~e in 

volume but none in leneth. Not till the so-callad -fall 

fattening period" we. pract10nlly ov.r did the value of 

the ratio show an incren'3e. There WBB no obeerved increase 

in leneth accor.'lpanyln€;. t.hlll i ncreaBe in tnlcknesB, although 

an 1nor••• in Tolume did take plaoe. The lenf!;th Bnd 

Tolum. Tsluea ftJ"I' Octo~r 28 (Table 6 ) -old ' ... • - - .. u .naYe beer; 
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higher ir the oysters hAd had better handling the Inst ti~. 

the tray was ha Jlcd. The rour:h uBace was l"SB ons1 bie for 

b 'eak1nf- the mArgins of several. Tllia ~cou\lnto 1'01' the 

~lTpa!'ent 3hrinkar.e nf the Ilean ) en; th :rOl!l 94 to 92 :"D. in 
• 

tr4E'! interval Zeptel'lOer 19 :'0 Octoter ~8, (Tnbl~ 6). Tbe 

1<)40 dRta (;.fedcof 191~O)t "I!\lich :VE.re not so 1nfluanced. 1nd1cat. 

that ~t th11 otage in t~"le annufil cycle tr.81'e 12 no tmI,rgin r, l 

ehell gro1fth but that there i 9 ~ BliCh t 1 nor9~e e 1 n volume. 

It should be Hot~d th~t the finAl value for the th1ckneell 

ratio WRB almost the 8£l'!\e aa it was in the 3prinr. Had. it 

not been for the rough hnndline , the a: proximation l"JQuld 

probably hn'l besn even cloBer. This nutul!lIlal return to 

Bpring value8 10 addltionl'l.l evidence, if' arJ3 were needed, 

t.o indicate there ia no ch ~ nge in tL10kness durinr ~he \'dntor 

':i' (,i oknesB Cha.nF;~~ 1nCaa) er ]jed Cys;. eTa 

It. was corltl1dered tha.t g'IJo,:,;th at' oysters in tl~e 

pol)mer,;ed trsy might be a".poIr'lGl end tlJ.'!t ch~nr~8 in shell 

pr )ljortiona Buch f>.S t~le th1cknes~ : lenLtb r -,t10 rt1£ht be 

different. in the case of oYSlters r: rowin t,; nutnrnlly 0.1 tliC 

bottoru. 1'0 check tn1s, neatlurSflcnts were I!L<1~ on sn1vlea 

of "cupn oyster8 ta~cn from the Cooper b~d at various tlmee 

durinti 1941 end the ratio ca.lo1.l1~ted. In 1939 menlSurel; enta 

v/ere rnnde of All the oysters l6ed in the ccnclltiontj teats. 

It _ o s therefore ~o5R1tle to cBIBul r. te values of the ratio 

for tha t ye~r too. ?l tLou ~~h the numbers of oys t erB on VI; i eh 

tre measlJrenentB:,(jre liiadfJ Vit;r e B!u.:=.ller. 'i'tle renl;l ts of 

the two Yl!llara t obaervo.tl na ,Ir e l1ated in ta'Jle 7 • 

From tilll!1 it ~111 've :.. liien that th 1 e Ta us of the ratio 

http:obaervo.tl
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for e~pe7 ~ed oysters goe8 through the Isme cysle a. tn_' 
desoribed for the oyatere in the eubmerged tray on the 

Fairier bed in Shed1ac bay. 

Halation of Th1ekne•• ChQng~8 to Index 01 Condition 

The present data show tha.t there 18 a definite -6"'811111& 

upo of ~ne ~helle in the fall as was Bugge,ted laa, year. The 

1940 data proved that tha value of the ratio ~he11 Capacity. 

Shell Volul!e Taried with seaSon in much t~. Bame way aIJ doel 

that · of the thiekne8B ratio just dlaau6eed. The l.'ter change 

now appear. to be the be.a18 for the former. A.I n ar1y as can 

be Judged, the ahell ca99clty 10 not greatly influenoed 'uring 

the sIlring end early uLimmer, by Irllir~in&.l ~hell rr;)Vlthe. It 

may be f4.f!'ected to nor-Ie extent by the development of ohalky 

deroAl tn on the i D!'lideo of the silell 1;ut this 1 B d1 fficul t 

to estimat. At any rt1te tl l€ s)-Iell capaoity mGY st ill be 

considered &3 n Buitable inde~ to size during the spring ~nd 

Ollmmer. 'l'hie belief is FJUP i.'ol' ted by t he volueB o\ ltai ued for 

the ra.tio for Coopar ted oy :3 t~rs i n 1940 (Uedeof 1940). Theee 

re:r'F<.ined ahl!o::lt ccnstf\n t lwtil nft er spawning but. rose again 

itl the fnll ~!'~. er the fr.tt.eninlS W2.fJ wel l on Vne v,ray. 'i.'he 

rise eontinut:a. for some time c1 fter the fa.ll ma.ximun of the 

index 'PRS rSE;.(!hea.. BeCftP Be o~ thio l&st peculiarity it way 

'oe p . J~efj.sar.>· to e 1 tc.r the l ,re. cnt inter[.retat1on ~~~ed cof 

and Ueedl e r 19.10) of s.me phaSFJA of the indeA of co Jllltion 

c:'c le. 

. . • ,', ' " ''' ' " \- " . .. ' ~.... . . .... :. .A.".' , .. :~ ~ ... 
·•· .. 7 . • .J i'--... ·.. ·, .. . ,. 'O, . ~ . 



Table ., 
"lues of Hat10 t x 100 for Cooper Bed oy.t.rw 

a. 

Da". 	 lJ.cmn ",lu. 
of ratio txIOO ~(J.ot _yater. 

L 

1919 


J' r: ,bf' bly 

"bout ~a lion. 


luly 2t 	 ~1 10 


lJ,r1nl 

AUfiU.' ~2 ~2 10 


Ootltber .- ~3 10 


No.....b.~ la 34 10 


H.......be!' (l~t.) ~6 10 


1941 


lJa'y 16 	 :36 4 


June 2-4 33 10 


July 29 31 26 


AUi,1J6t 22 :)2 	 ::G 

September 23 r\ 

- ' ~ 	 3~ 

'UD.,em'ber 19 36 	 2!> 

.------ -- --- - ---------...--..r ,,­
• \ • • • ~; ~. r, ,.l" ;1",,: .... . ... : , . 1 '~ ., • ! -. ~- '.~ ' 
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The fall dac11ne ~y not involve a real 10•• 1n the 

weiF,bt of oyster meats because of a 8upposed unbalanoe 

between anabolism ~nd oat&b~ 118m. Given the fall in reaae 

1n shell oapaoity juet described, a de~lin. in the index 

would b. expeoted eveo if there were n~ chang. 1n the 

aotual weight of the meats. Data OD the ahella of the 

Oooper ed, Wilbur bed. and Fotrier bed oyster tyedoot 1940) 

Ind1cat that the decline in the index of oon41t1on would 

amount to 5-1~ or the maximum !Rll value it the meat. 

remained oon tant in weight while the lncre~Be in shell 

capaoity ooourred. Observations 1ndia teo that the aotual 

deal inea are of t h is order. l.~ore date eli.ou ld be ga there4 

befure a atatement is pOBsible. tu t the -fall decline" 1n 

condition may yet be ,~xpl8.1nttd 'Wi thout resort to the propo.ad 

theory of temperatur e regula tiun 01 fe~dini activity. 

Belat l on of ~rginal Shell Growth to Condition in Poirier Ba4 

Stooke. 

For Gompariso n wi th resu l t s from oYBtllra in the BUb­

merged. tray ~ 8a.tIl!· it.es o f una tur a. l" uys tars were £athered more 

or Ieee regular l y from e mark e d area on the foirier b e d an4 

Msas uremente ~aQ e of the 1941 ah~ll shoot. Ther was no 

di ~ficulty i n dls t i nBu i srl ing this f rom the lQ40 brawtIl beoau s e 

Clf i ta cleaner whi ter e.[,p ep ranc{: until the tJnd of AU t:,,'_d31... 

By t h is t im e t he 194 1 g roTl t h h nd b(; c~)me d1 s col {Jured End 

lw j." oB s ibl e t o d is ti n(,uish with c er tainty . After tlds date 

examine:U ons were made but t hera eee:med. to be no more 1941 
• 

•.. 
.. ' • • 1, - • • •. _ " ... , ...... ' . ' . 

http:8a.tIl!�it.es
http:propo.ad


or 1. 8 
ShmBI !!W!arM of .ZI!.~.r1i W}\9 yailou, A~un\. ot 12...1 ab.l l 

stUiiilaa 
da" 0 o-l/~a· l/1e.l/1" l/"~'" ~l"" lhll • • t 01'."1'f 

11 ael. 

7 21 1 	 40 ,api's.... • U ~ 10 

deolhw • a 4 3 • 
• 31 6 . . 4 	 11 

Jun. 3 	 & 5 4 1 15 , 	 ,Sprlaa • a a 	 10 

w 0 9 ; 	 2 2."'tu- l'in~. 

0 0-1/8 1/a-i .....-:/e .3/ .... i-lV'a..- 5/' 

--~- ,
• 21 1 a ~ 1 

0 23 0 a 10 3 11 

Ju17 	 a 0 12 32 19 IS 

0 10 u 16" 10 	 '" 
~p :rm1ras. •

ft 11 0 1 5 6 5 1 1S 

• 23 0 0 6 4 5 a l' 
.. . .,

}.~. 4 0 0 ~ 2 	 a 
hll 	 , > • 13 0 1 2 6 6 ... 17 

"ctl- .. 2~ C'Y..u 't de '"ULU1 l. 19.01 ab ll~ from 1940 Ql 1'y r.:ror.
1n~. 

~--
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I'The observatlon£; are &u~rlzed in .t.a ile ',J • 

I'i!,..l t!M)8!t.h. 

Betore any marsin~l ahel1 Gro~th was aypar nt pxternally 

1\ could b. d t ate'ld by op~1nb the oystere. Several ehowed 

a ~h1n 1...11. o~ new sbell e_ tending from 'he r08ter1or 

ri4se. (t1g. 3) \0 ne~r the tre~ edge ~t the ahell. Thl. 

luella •• wl'llte and brtttle on the lower vall'S and pc •• 

Tallow and nulLl. on tho UJ:per. On Hay 2~. 80% of the 

oy.tera lacking extern 1 ahell growth had ~ol~ed ouoh 

1..e11... Shell g,rowth d1d begin therefore beforct iIIl1r1ng 

ia'tenias .~rted. 

B:;tornal grn-th 

t t \Vi11 'be 1l8ell tha t II !.I!'lall tWlO mt of f hell ohoo t 

appeared during the Epri D(( d~cl ine in oond1 tion (Til.en th~ 

water teI'lperatu !" e w~ benrt)~r:. l) ana. 15°C. flo",ever. the 

1Ui: ol'tant .;rowth of th.e yee.r took plnoe dur1ng t!".G e:pR-:ming 

~ariod &ad ousibly a 11t~le cturinr. tho early otar6M or the 

fall fattening uut ..... ft:::r t i ie, appe.rently n.ine. 

Perhaps 1941 we.!:i not the best yenr in whicr.. to l'!'l1I.ke 

geneJ'~l 7!J.th thoBe obto.lred l'rotl t.he study rJf oye"el'ti in i.be 

Thera 18 ,ome I!:vidence fr')ln the ~r 'luency dictrlb'1.t1ort 

in table 8 to su&, Et that oj ell f;fowth ta~ea pla.ce 1n 

• _ . ... 't' -

http:l'!'l1I.ke


1. 	 1'b.sre "Has no a r rpreo1Rhle ob.nn~~ tn et",e or en':'iH'3 of the 

oyatere durinc th~ ,.... ' ntei ~ontho. 

time 	during the BtHlB'ln Rna that W!'liS during th spring 

fatt&n1ng rer1od~ 

~. 	 The value of the ratio Tt.1okneSD I LfltnstA tall. ot'f 

\turing the B!,ring Jjer1cd or Wlr81n~1 ohell growth and 

doe. not incre Ge until the rDll when th~ 7~lvee 8wel1 

apQ rt. 

• 	 In 8IJita of the new margin 1 shell Fr~ the :shell 

oapac1 ty d08a not ·inore&e.e until lat. in the sea80n when 

the thiokne,,, ra.t10 iner•••us. 

~. 	 The fall ria. in &hell oapaoity may explain the fall 

decljne1n the index ot cond1t1on Tllthou~ resort t.o the 

theory f t perature effects on ree41ng. 

~. 	 In spite of the d1 turoano.B on the obeerTBtion dAtes 

tho tr y <lyst$re shou ed the eome oyclic f turell.8 thoa8 

growing ~na'urally· on the beds. 

~halky depoet •• on OY8~er Shellg 

~lring 1~41 aam~lee oC oyster sheila wo~. axnmiued for 

eh'llky ner oalt like t.10E.O duBorlbod Inst yeer (~edcof 1940) 

In studying th d8}o~ltk they were cl~a~ltled fIr&t 08 

t o ,'ih ethe-r they occurred in the upper (ri bt.t) or lower (lett) 

1'81va. 
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The position ",pc furth~r described l'S rlb"gillb1 or modial. 

There Are r~1f'1ed !\r~"8 around the na.l"t;1ns of the ohl'll vnlvea 

that t1 t .nugly ~gfllnBt one! p,nQther when the ahell 115 010••4. 

I f Po de"poai t 1IOal!l AI!soc1B ttsd wi tb one of theBe r8.ie~d "reas 1 t 

WAm regarded ~a "mftr~tnalR. All other devoeita ~eTe Ii.ted 

~~ ~m8dial·. On~ exception to this waR the d.~o.l' Which 

fCrBllI after mid-summer in the pooket under the hinge at the 

extrElI anterior end or the lower valve. TLli5 t ,'.1 though not 

"plloc18. ted w1 th the marginli.l rldce, lfiB 8 11 B ted nO :'1G.rglnal. 

In order to Goruplete the dcacrip tlon of pOBitlon , the 

Bhell was divided radially into sectors n6 illustrated in 

f1t:. ,,;re 3 The 1,c9ition of a p&rtlcmlor deposit eould• 

then be d<!l8cri t d. for e X&t.UIJle. all "lO"Ker Yf1,lve. fJ.E1rSina..l, 

p09terlor-ventral ~ . 

Of the medial deroi$i te l..~o WeJ' e GO rei~ulnr in ~' FJ1 t10n 

t\Yld ordsr or appea.l'aDo" t~t th(J,Y ('jere gi vcn nund)era to 

deQc:rl ' . th8lll. 

Number 1, th flret ohalky d~po8it of all to &p~~r in 

th() ~pril1g. 1~ the lo~ narro'v 006 i'il1in& the dSJ'll'CCt; ion 

rtt the anterior end of the fldvanciug ~, dci\.!ctol' "uscle &C!!I.r. 

Rumber 2, generally th~ eecond formed, 1a th~ gne jUBt 

poet6rior \0 the adduotor ~u8cl~ soar. Both of thacG have 

h8~n d1aoulis(tc1 in l~"t year's report (Medeo! 1940) . 

The meat detailed 19~1 ob1servat1 ons w.r. t.~de on 

~ ' o1r1 ar bad snelljJ" '1'he7 , 'are tluWl:.ariz~d in ta~le 9, 

an4 will bt, used a£) the ))asia for discuHo1on. COOller bed. 
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obEerTat1on~ R~ eummarle~ in table 10 nnd ~re in Rocord 

'With 1;he o 'mel\lfliontll from th F'olr1eT odd c1 ta. Lnet yef<r'. 

reoorda a~8 more aa-mprehenolTo In accpe Dinee they inyolve 

lJre d'OY lakd oY8t r5. ntH. d'Or oyster. shoW' certain 

peoultartttcB aa ~ " v01nted out la.t year but theae eerve 

only \0 .treng'then and extend eenerAl conoluai on". 

The rliest obe rV&t1uDa aL.o'V't:d the iut e riQr of t .•8 

st.ellB to '06 b3.re nld smooth 1~ t.hey ,ert:: tl:.w J;rt:vi"'UIll 

¢-.utumn. Chalky d.epo81 t~ were not found in any of:" the 

Pair! r bed I'Ih 1111 exa:nintld befo-re June 7. On this dH.te ·-,inute 

1'1ere pr6!l t in III fe~' oysters. 

el'LD1r~d a margin of no... shell Rt lesst one 19rth of _ ri ir.ch 

..,ide. Clearly.there was no Ch81lryfot ttc-n unt,il ~t'ter 
1 

mcre:1rUll .hell gro 1o:th "f1ns 'llfell d~» nee~ . !he il' ~ a~; pear~ 


Bi:"ultlilneoul!Ily in both "TalvfJB I'-ut wen~ CQm!Donr-r in l o "'~l" 


UlAn in upper . !;)Qon t.hey were t.o "1)0 fo md 1n sln.oa .. e .... ftry 


o~t~r 'but before the end of Jllne th~1r abunda"oe fell o'fi. 


Unl ike flhalky :lre~1:i n other l "lrta of the Rhell. the j11 '0 


a8 to b6 overed over by hard naorecu shell GOon ~ft~r 


th 1r format10. J:f this 18 tl"\18 then they m'U8t continue to· be 


formed till fairly lotff in tr.c l!Iul1I!ler. 


anterior and of the ~u801e ~ear.. A limilar one form. at tho 

.- ---... -­
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Table 9 

Showin~ the numbera and poe1tiona of 
chalky deposits on 8hell~ of Foirie~ 
bed oysters on various dates.
-R- and ·L- indicate right and left 
valves respectively. 
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Table 10 .' , 
, _- , 'f6 '-

S rlowlog the nUI!lberB and pQl81 t1 dna 0 r 
Chs li<y depoe1 tB on she-lIs. 01 Cooper 
bed oysters on yariOU8 dates . 
· U· and "L- ' ndicate upper an4 lower 
valyes respectiyely. 
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•l1Iir. I • D1agraa .~ lower (lett) Talve ot an oy.te».-.. " 
.hell 111uatratiQg teatures ot inter.st 1n tne 

.tu~ ot .~&lky 4epo.lt8 • 
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of.. 	 . ,. 
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I 
I 
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AV 

. ~;. 
• 0 • • .,. 

·.r 

L ea4: 

"1. PGe ition of depoli t Ill. v bfatft.l 

2. II " " " i!2. PV Poaterior-Yentral 
.8 )(uecle .oar. P Posterior 
Detted outline show position Fa " '-dorsal 
of grooves in ollter shell. ( ) Exourrent area 
a J&rg1nal ridge. D Dorsal 

Radial 	3e~tors of Shell AD Anterior-Boreal 
A Anterior 
AV " -ventral 
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yentral ~D4 theD the two patch.. extend ..diad until thaT 

•••\. !he prObable 81gnlt1caDce of this depoe1t baa been 

dl.eu.aoG alreadT (Me4oof lV40). 

The 12'. app red next - tirBt commoner in lower thaD 

1n ufper ~t 01 the end of July preeen~ 1n both velTe. of 

almo.t every oyster, Io nacreau. aholl QOYered theee uutil 

late in t ,be a aon when & sen.ral cOTera,_ of all obslk7 

ar.... (exo.p' the 11'. alre&4, caver.d) took place. 

the next ia orde7 01 appearanoe .ere the 4epoa1ta in tbe 

8xourrent area a'.hoagn theBe were t0110wo4 oloae17 by thoae 

in the lMlIl"rent repoDI. By tho mid41. Gt .luly th_re were 

80 D1 ohalky ar sa .. to obacure anT order, ay thla time 

too. m&DJ' depoe! \ had xtendcd 80 ae to produae a c()nnU~08 

of formerly ,1aola'e4 patahoe. 3y Auguet 4. th. devoe1tion 

wna praot1oallT OTer end • general cOTerage ot ~he ohalk b7 

shiny naareOUB shell besan. Tu1u a~peered first a8 a narrow 

ring ab~ut the margin ot taGh de~oB1t Rnd very thin. I t 

s~aduRl17 xte04ed and thick.ned. Dy septcaber 15, th 

end of the tall fa\t.n1ng perio4. t .. area. were lett 

UllCOyere4, by' Oetober 6 none 1t'er. eXl1oaed. Jled1al d ~..oolt. 

were l.tar ~.1Da oTered than marginal. 

lIeguengx and 'osition pC D(:'}Jge1te 

Table. 9 and 10 aho.. that dSilos1 ttl not onl1 ooour 

earlier but are alao rnuch oommoner 1 n the lower ~n in th 

upper Yalv... fhoy are distri but ed. however. in kP~~ the 
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same way as regt..rds frequency and 1"'051 tion. Some ef -BCts of 

this concentr~t1on of chalk in the lower valv~~ are 

discussed in last year l , report~ 

The medial de,tJoalts are commoner on tn~ whole taa.n the 

aarg1nal and their Irequencydi3tribution in the variou8 

radlal sectora 13 not always similar. Of the medial d8~031t. 

, the commonest are the U ~ts; the 11'5 are next, tnen those in 

the excurreut '~osterior dorsal) area. Those in the mid-le of 

the incurrent area (ven tral) are common as are a.l.~O those 

in the 6Dterior reglon. Very few deposits were found in the 

med1al coralLl voaition in the elroove descl'ibed laat yeliE. 

Wben considering margln~i d9~os1t~ it w1.l.1 be .een that 

the difference b tween the 1'requencies in the uyj.ler md 10.81' 

valve 1s even ireater th.a.o in the case 01" meci1a~ cle,.;os1ts. 

There are few marainal depo31 t.'3 in u)lper V,ell ves . Tlli~ may be 

because the soft mar~1n of the u~~er (1'16llt) v~ve can accommodate 

itself to the lower without aid of chalk. Tne commone~t mar~1nal 

deposits were in the excurrent (~oSterioI corsal) region. 

There are also l&.r~e but fewer numbers in the inC'll',rent re,,1ons ­

ventral, posterior-vantra: and yoster1or. Quite a few Qe~oBlt8 

form at the extrmewe anterior end in assocl~tion with the 

hinge. In the iowarvu ve the l:u'ticuld.tino surface of the 

idn~e extenJ;j pos ~t!ri :)I'ly dLlI 'i~ ~!"owth pro(..uclnc; Lelo{, :. t i:I. 

sm~ l anterior ;>ocket, roofed over ana. )I';.!' ely Lsolut.eo. 

f rom t he res r; of the sl.l.e..L.L Clivi ty • FooL ::;OUl(';! re/;l.;:;O~l t.he oy ~ \.~r 

abbJldonti t:n.1.s re ,_ass, f111inc it in witn snell, otio!lletimes 

with chalk 1n Idte summer. This practia(;;! 1~ I,.,mllliscent of 

the way certain ;:;n&115 abandon the smaller u~ger .nori. 

of theirshella as they irow larger (Medcoi' 19404) 
. . 

. 
, 

. .. . _ ,. OJ I , ~ 
~ , 

http:Lsolut.eo


.. ~·.8 ­

~vflJltU&l.l.1 tht. d_;.",.lt1on lIUlkas the oy5t~r a:.o.1l. thlCx4tr 

here thaD :.. t any ;) th8r ~~ac•• 

Chafiy d•.:.o"lt~ 81'0 rAre on tl'P' 1I1.~6~l rl~e in toilO 

c;1ora&l and &nterlo.r .orlu r,oa! tIona. In these rec1oo,j f.l~r. 

1. nO nl)W of watet into or out or the ah..u.. 

eo~p&rod with the ~oiller bed ato~&s, COOper OeQ 

o1e~vJ'. 11... .&.0 :, onJ.:,· abOut half tha Iluatlar of cu.aJ.~y 

C1e../oI1~1, ~(l ~n.b" & a _'Le.. 1n :s1J.e. Tbe coo..er bea 

01,t·tII". are of U Gauoh tQore re&ul..r »hu, tIf. 'f'L.1a all'ees ~1 til 

laxt year'. obser'l'at1ona " h1c:h .:.no..~ tw.t batter ' ~u&.l1t1 

o1at~r.5 b~vo re .. er L~d alWller obau,y ci yt).J1t.:t. 

Stt'9i+'J. Chwe~ ln \1\9 Sp•.;!. l~tter101 or OI.st~rA 
Last lft&r certAin cba~rv.t1on. wer. ~. on ;he coy.rul. 

of chalaJ de. 0.1 t:l by n&.creOU8 .;iball. In li4l rea:>l da "re 

ke?t of 1.be .j.I ......rUlce or th. 111; ..B..r sur': _cas of a.U the 

Gy.tera ullad 1B t.he eon~ltlon tll»t.. a·Ht1d•• tilJ..!I, a .tUdJ 

waa Q.II.de :J! , • .,oral aOl'1e, lJ!' ~r 1ot ,s"rYeQ ,:" .ll~ of .;)y.te.ru 

u:se4 in ti'..e litO c~nd1 tion tosta. Tl..o ext.e.nt ~r lb.. Y13110. 

blo'chaa CieA ·:: r1bftd by' I)rton aJ ~d .Ml1rtl.wl~a."J (la41) A~.d 

the 3haen of t : ... "uc.l'Cll .lurr · o. ·') f t.lli . 31w..U. l.at"rlor, .111 

~. d1~ t; \lS66d.. 

AhW 
1 tal l .5 tcU-loa or t: ..c ye.~ tlM3 ~r,J.>laj, rei.:..owJ of '-he 

l:u••r aurf,1.ce ~ r t.ile abell tier. 61.l!uy. Tu.II rnfJd i k.l. tl.ru. ",e•• SQJi.­

tt.:t•• ,10••1 II. !ld at otaer t! IU ~ had it '.i'.ul ".:.l ~ t. &p) euiiLIlC!e. In t..no 

latter cou.d1 tlon the surtl)oe .~s • ':IR:etl ,...ell cOYllr011 'by • t:U1n tJ..l.a ot 

e~~ material t~, ~~ ~ort enoush t~ bo aor*tafte4 oit ~ltb ~~. 

flnl.r n.a1l. 7n1J oowj1 UOQ .5~ 4f1~ ~r1bed U . UQ!' tl." !A 

http:aurf,1.ce
http:ext.e.nt
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record.tn t : .. A'tl other times, alt.hough the Bur1'aoe ga.,. this 

flat appearance, there was no such film. The surfaoe thin 

~a8 yery hard ~nd could Bcaroely ee 8oratohed even yi'h a 

knife blade. This condition was desor1~ed aB -hard flat-, 

The obeerTatlonB are 8ummar1z~d in ,tables 11.16. ~e moat 

d.etailed obller-rat1one were those " . _.~ . ,; Poirier bed oyster. 

in 1'41 (table Ie) and the.e are used A. a baai. for 

d1aou••1Qn. The other dat.a ah5W thl &aBe features with OB17 

alight Tariationl aDd help to oompl.te the plctur • 

The oentral part or the ehell, bo~ re4 by the glosBY 

marginal r1dge, had the -hard fla'- ppeara 01 in the early 

.pring, At t.he ~nd of May before marginal growth beoa e 

apparent. but ~ Jlt when -internal- gro~h .tarted (8ee aeotion 

of this repDrt hl~d8d -Relation of Condit1o~ ot oywt.lra to ahell­

grGw~ and ahell-proportions-.) the Whole shell interior 

took ~n a highly gloBsf appear nee. This ah.en oontinued 

until the time 'f, or shortly atter the fall peak in oondition 

in S.~tember. It changed fairly quickly then to -8ott flatM. 

This lasted for only a ehort while end during the tall decline 

in Qond1tion when the water temperature rell to about lODe the 

8hard ilat- Burface appeared. It was ~th th1a abell condi­

tion that th oyatera went loto hibernatiOQ nd apparently 

w1l1 so remain until the glo.ay appearanoe appeara naxt 

_-pring. 

Ielands of chalky shell described in the part of this 

I!~.port headed ·Chalky depo 1 ts on oyster shell • ..ere 

http:oompl.te
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formed over the t;lo8sy 8urfvoe 8tflrtillg 1n :.he T".l<ldlt'! of 

the IHsr10d of r'JflTt.i Al ahell . ~ro'Wth ~ I nd contl 1,U I' B throllL" 

l ~e poet"Bp£1.WT11nF: rerlod of f,oor condition. 

~e11 ow Ar er- e 

In stud)'lng B. B In ,- Ie of ~r j ellH ttlC (txtont 0 :' tl1e yelloH 

patohes on ench valve ' .as estiL·I<. ted . nil e.xlreBl~l. d ~HJ 8. 

peroentage of the totol nl"en o!' the j nteroH.l fooe. Tbe 

a verage Tnlue f o r 1'1.11 vHlveu " ,'1' 8 liBted in tBtJlcti lith 

th dat.es for t h e an :,' Ie conr.ern <, d (tnlJleB Il-Hn. 1'1 e 

tRbles allOW th, t there were yell ow !\ renS to oe fund n the 

lnner f!UrfR~; p.9 of sorle el lells r.t all timp,s of :.te year. Tbere 

was an incre&ae in thair extent dur1.nr lhe . oAt-epr: .. n1ng 

Fer10d of 10 cond1tion. he the yella neSB lnoreeu ~ ~ the 

chp.lky arena were covered. (."iee section of t/li!J re l o r t 

hl!ll.dl~d "Chr, l,y d ~J 0 ' ita on " yutE:T HCle l 1e".) .. lien tile I' loes)' 

&pr,er-rance gave way to l Le .teart flat" t Ile yel1a'rIflt:8tJ "'H B 

t;rcatly reduced. 1"1~re ;r· e further reduct un " tl ell 1.1Hl \'hk;'d. 

fl :: t·' ap!, srance cit- vel0 , e d •. fter t h if> there V;A~; lit Lle 

ch, nge until ~ i l t;! fol l u ' 1tl~. "' l- rin,. 

Orton -'nd },:.j rt l, til1Dfnm \ 19;.,7) re ;:-' - d I..l.e Llotdlt:B 

:Jir.l f ly llfJ re...· lonu of n·'CTe'='lU . fl r. ('11 ,· 1 t.h F' 1 i !l'l c contr.nt. 

lower t ;,3n r.or m,. l. They 1' 1':: " 0 t 'l '-le11nl it !o o free of lime 

thi'\t 1 t oo1l1-! ·. e e~led off j n nt ri! B 1 !. l<- e yel l u\ ,' !. it1 1\Je 

;. r.J)er. T). is ,,).~rr~I 'le cOIlH't1on U t be l'R"I~ ill I1lr oyste rs or 

very :'1' n 1;. i~nt r O ( it. v •. 'n '!i~ c overed ~n on l y t,\"O o f ' ; le (.l!Y 

ohell 'l ' . · ~lr.1 [,e d. '.:'},. "C' ',' ere \~ rt. , ! tr.A ~ " l r l"~r l'l~ rt tP,~ 1e 

f 1::l.ed Ju ly , ~. ' ' ,: 1 • 
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The writer hnB [lund ,·!.,11 ~hcetB or' .iU lll, 1 rl~ ; }(itla 

yellow matE:rl 'l l ur.u:" tn I-, off ~Chhl!l ';') cs ' edlt l';.; rl.;} 0- t i ,e ..,: . 011 

t!nv1ty or covcrin,..: a l'Je ~' (Jrci : n ooj,{ t ,:.. IUln the :,1.1'11. 

lunz (lY41) hne :,, (,o~n ~hat Lucb ,. film is pTt!~€nt in tl.c.:: 

partitions liu11t over t,i.~ b11st. ~ r f;'or ! .. , loJyrtcrfl. The ','IOr\<. 

of brook (1905) 11Jot . d by 1'ru1tt. (19 ' l) Mnd of ])nuville (l'd:"S) 

S\ nd 0 the r 8 inti i Cfi t e t h fI t \.1: 1 a 1~ .1 e r i u ul m0 fl t ' U T ee 0 C J 1J f) 11 n 

R.r.d thAt Bu(.h 'lbeets t'\re t.1Je o:l.i~er;1ent /(Jembrane f 'l t t h e 

dcvelorment of nomal nEtoreOun ~ :Ht11. 

The ~reaent chl t.e'. aLo'." thdt yellow Llo Lciv ' u occu r rAJ 'ely 

in the region o f t.h~ ruar f inlll r1d ... e hut thAt tl1ey r:.lly ap : B H.r 

· t random in T,r.e ' lp.rthl reg on.). In !"Rlly oflBee, ' ~ Q";i'ever, t .ey 

~eer:: l~d to L·e J.e11 1IerRt~J y !ormed all '.·hen found 11 L-0 Ut the 

ato}.-, ed-up I:! lda of ~;~E:ll J'erfo r ntlune C Ufi .:d l, y .... llon~. 



Table 11. 

Appearanoe 2! hell interiors !2! Cooper bed 0Xlt ra 

Date Tello.. " 8 Charaott'r of Inn r 
Surfaoe 

glo,.], 

glolS1 

glos8Y most.ly. a 
f ... 80ft flatl 

All Boft flat 

nIl loft f1 t 

2/3 hard f1 t 
reat oft· 

Sellt.. 

Oot. 


Iot. 


COY ere up to ~ of 
the hell 

2 

10 

Cos on. COT,­ rl up 
75% of hell 

CODJ1onl CD'fer upto 
of shell 

to 

o~ 

24 Common out decreRllng 

2~ uah reduoed. oover. up 
to 20 or 25_ or shell 

20 iUrther reduoed but 1n 80me 
there 1. still 1\8 I • • uoh P'!.I 

20% of ahell atil1 yello 

June 12 

J~ly 

24 

4 

29 

Aug. 22 

Sept. 8 

Oct. 14 

V ry little I 5~ or leHs 

• " .. 
n " .. 

RX~ enB1yel up to 90% in 
80ma shell. 

.Extenaive bu1J red.uced. 

l~tensl v 80me up to 80:~ 

COyer8 up to ~O% of Aone 

Jv.uch reduced I.ut still illore 
• ' P fI 1 .' . ' . I . ~ : \ 

glOILBY 

" 

" 
gioley. one or two 

t.ow the start ot 
30ft flat urrace 

glo.ay but 80 8 feW 
ate.rting 80ft ~·l.t. 

50~ ~lOB8Y 1eet 80ft 
flnt 

nIl 80ft [la t 

still 80ft ~ '15t 

--~--- .- - _._------­
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T&ble. 12. 

Appe.rance or shell interiore for Gillis GOTe oy.tars 

Date YellaWDese 	 Charact.er of J'edltl.l surface 

~y 24 Very little I 

Juns :3 It " 

.- •14 

28 " " 
July 12 " , but. some" 

increase 

AUR. 5 Snue aa 1n July 

24 Uorel up to 10-15~ 

Sept. 5 	 i1.u1 t. El bi t I up to 30-50,~ 
mOlltly in U}JPB-:'S t>lnoe (!lost 
of la"era arB now oovtlTed by 
chalk 

19 ,~ 11 te a bit 

Oat. 1 	 otil1 ~l . i te a bit 

16 Decreuling 

Hoy. 4 Still up to ~O-30% in 
Bome ahfo:11a 

16 J.iuch reduced 5-10.."': now 

Dec. 9 Only a I1ttl now 

up to 5% 

" .. .. 

.. " .. 
" 

,. II 

AlmO II t aJl hllrd flat 

eo .. • a few" 
f£tiotly Boft flatl 

Ali.10 t all o"rd flat 

.. 	 .." " 
~.t08t 11 all he.rd flata a few 
glossy 

1-.11 £:1006Y except "here 
coverel; by cfJ.l3.lk 

All b loBSY 

All glossy 

Ueorly All ~ loasYI a few 
80ft flato . 

~~ny glolSY Done 80ft 
,ud so~e hard flat 

.ostly eoft f1 tJ 80me few 
hard flRt and II few ~.lOBBY 

~oBtly flat soft, SOme 
~lo8~y Rod 80Me h,rd flat 

All Daft f19 t 

Mostly hl!l.rd flata !j ome 
DO.i: t f).fl t Bttll thcut;:h 

http:cfJ.l3.lk
http:Charact.er


'fable 13 


ApE ranee ~ ahell 1Dt r1or. !2! South Gut oYlter. 


Da'e Yellowne•• O~~aoter of medial surface 

June 27 00% of ahella ha.. blotche 
covering about 15~ of : r~. 

Hard flat (all) 

Le88 78880Y ~-10% Al ~Olt 11 gl08., 

~8 Lesa 
h ve 

than t Bhow 1t and theHe 
vp to G~ ot shell yellow 

All glossy 

5 p,.12 Tre.ent 1n 1 aa th~n half the 
oyeter aDd OOY ring up to 2~ 
of shell rea 1n theBe 

26 Ha. lnoreaee4 three qURrtere 
oy.tere haTe yeJlow blotches 
and in thee 1t ooyer_ up to 
20~ or ahell surface 

r Almol\ all glo••7 

Oot. 17 Le•• now. thoae 
ar yellow OTer 
their re 

that hRTe it 
IO-15~ of 

~3 are .olt flat, 
a.re hArd 1'1.. \ 

re.~ 

ltov. 2 Only hal! the oyster. haYe any 
yellow an~ these it COTer. 
only lO-l~~ of the shell area 

Almost all 80ft flat. 
on hard flat 1n the lo~ 

us Do. lO-20~ ~. are hnrd 
.-; oft fIat 

flatl r~.t 

Deo. 11 early all ""hite but som'" t.av. 
u~ to 10% of ahell area J ell~ 

Almo.t all hard flat 



Table 14 . 


ApFearance of shell iuterioro f or Malagawatoh oystere 


Date Yello~nesD Character of medial urfaoe 

1940 

July 

,\ug . 

5 

6 

Up t.o 30-50,% of 21he11 
~urrace coloured 
fJ1ightly lesel U}.: to ;:,~ 

il r rd flat 

Glossy 

24 --~-- Glosey 

Oat. 1 Bot v~r7 00 m~ n but A~ me 
oyn ero n01ll hRve u ~, to 50~; 
of ehell urea cOTered 

Nenrly all 80tt tlQtl 
1 01'2 hard. nat 

17 Further red cedi 
~re than 30~ of 
yello\"l now 

none have 
uhell area 

Near~y all hard fla~' 
1 or 2 Boft flata. 

Further reduoedl 
none 

praot.oa11l All hard flat but on. 

15 lrocen1; 111 ~ fe.... CVV C l'.l.tl6 

to 10% of ~hell ar a 
up A..II bu't ooe are hard flat 

D c. 9 v . ry 1 itt1 I U I ' t (,) 10; ;'.11 but one oyster lias 
he rd flat I 1 t was 130ft ~t 
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Tabl e 15 

Appc· rp.nce .2.f ahell ~[j L eriorl;i .; ·o r ~ 01 i.' 1ar ;~cd 0../8 tere 

.. _---- ----.-- ­
vets Yellowneas 	 C h~ r8cter of medial outface 

June 17 	 L1 t t Ie or o 'l n e 

July 9 	 COIT!lon: up t o :~O- 50 ;-; of 
shell area c overed 

Au g. 13 	 C· .ns1derable lncre~ s el 
yellow ones h~ve L 1 t o 
BO~ of ehcll Dr ea col ou r ed 

Sept . 7 

18 	 A reduc ti o DI no ·.J Ys t e r ~l ::i V. l 
no rc t h an ;~<Y,7; 0 f ti l' e! 1 [i rta. 
c o'.ou red no',. 

27 	 At most 20~ of ":':e11 ~ rca 
1n colvn re~ nOYI 

Oct. 5 	 ,U t:'i OSt h' -lfi~ 1s now ;{ cDo':" ; 
oye t erB with y ello~ blotch es 
a re r.ot COPl "'!'} n 

:!..:Oflt o ~·& t f; rB ~He ' l re ~ '/l 1 te 
naY:'; ,,~ , 10;: 'J f arUl of tu e 
othere iH ~r e llo¥l 

Nov. 22 	 ])0 . 19 - ~C~ 

All Elossy 

" to 

II 

1/ .. 

3/4 of oysterH e re 
!.l ui ~ . I a t now 

All sof t rIo t 

' ..A)YU1 ~ 11 r: n f't fIr! t 

khuut ~O~ of oyG ters 
Hre ; ~ow 'nnrd f 1st 

All hn r d fl pt 



Changes in Speoifio Gravity of ~/8ter ~helle on ilrylng 

The. "peoific grav1 ty of .r \ r.l~ lee of oyster sheIla frolll 

the 'tll1bur bed, 3hedine ijay, tr.E., And Gl111e COl'S, N.~,. VI re 

mea8urad Oll )laroh 11, 1942. These shelll;l hRd 'been .tored for 

Ii lone while in the blolof:.1cal . , ation pnd had Bad ; ,lenty 

of t 1m. to dry thorouGhly. The v ~-r&be valuee 0 bt 1ned tOto. ot h er 

"'1:1 t.b. values obtained fTom IDS· 8uremento on samples of fresh 

shells from the .:'lme areR- are li.sted 1n the table below. 

Source of Shell. DRte of De1.er - Dat. el1e lls v'ere 3peolf10 Gray-
Ininlltion reClO 'fed froID water 1 ty of !She lle 

~llbur bed lJF,y ~4, 19-10 l!.I1Y 2 ~~. 1940 2.34 

• ~l,rchlll, 194, ;;jer.t. 7. H~40 2.~2 

Gilli. cove Jur.& 28, 1018 4Jepe 27. 19 ,~9 1.82 

.. lfp rch 11, 194~ Jeyt. ~, 1940 1.59 

The 10 a in specifio i"~ r8vlty dur1n~ stornie WIlB very loVi n th 

aase Q'!' the .wilbur v e il a l'lella Ad. i,1 l) .1 for Gillis co'lte. It hA,& 

already been shown {~.doof 194G} that the Gillis cove shell 

are 11Iuoh r.lore ohalky than thoB e froUl the ~ 11 bu r bed. lreSlIrrta bly 

the cbanges are due to water '0 s due to dr)ln~ And if th1s 18 

the oase Gillis cove shells Illuat be mol' roroue thRn tho£la from 

the ~1lbur bod. An e~perlment W~B desl~ned to test this. 

'later Ablorlltion by Dry Oyeter Shella 

A haokaaw WhB ua~c1 to cut , iee , s o. ahcll from the valvell 

of J?oirier bed (3hediac bay. ! i • . .• ) and Gilils cove, N • ..>. shelle. 



Tabla l6 

At,p aranoe £.! Blle11 interiors .2.f J-oirler bed. oysterB, 

_________________~ ___ _ v 

Dat No.ot 1.0101' Av .~~ of llhal1 Charaoter of medial shell 
oysters oyst ra 8r~ coloured tSUrtso8 
ex.a· 1ned wiih in those with 

.yollo~ yelloVl "iJlotcl.e 

19 1 

:t.y 19 3 18 Hard fiat 

2~ 4 H " .. 
31 : 4 2 :t. In half tho oyster 

in re t hard nRt 
glo "7 

June 7 " 3 4 GI08SY in 11 oyster. 

2~ l? '1 Glo ""I 

July 2 14 0 u Glosey 

10 1..: 11 ;..:4 GlolJbY 

23 13 10 ::n. 010 Gy 

Au" • ., l~ 16 41 

1:5 15 1 0 
, 45 

1.;9 10 10 4".­ l;ostly ",loBaYI in a few a 
thin 80ft f'l. 1m 113 eta.rtlng 

Ser· 1fj 'li.l 10 IE All o:;eterJ!. eott flat now 

0(; ', .. e 10 . 1 9 A) 1 oyt!tcre no'll hard flat 

. . ­
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The pi ce. were wt1ghed while till dry &nd plaoed tn & Jar rl11ed 

~th sea water Bt the Biologioal St&t1on on Yarch 10, 1942. On 

Karch 16, the nieO(t>8 were tl"ken out, lIIlpp.d. dry. allowed to air 

dry on th laboratory table for two hours, then r~.lghed. The 

rewulta re 11 ted below. 

Description of sh 11 We1p,ht before We1r.ht ufter %Gain 1n 
h gil nte immersion immer8ion weight 

f(!llO. 	 grn 

0111111 OOY 

y 24, 1~40i air dried 

till roh 10, 1~42 


~. Flee trom c.n~rRl region 
ot a left vnlT8 (very 
Qb.a lky) 

D. 	 }ieoe from hinge ar of 7.7 I 
same TnlTe as laat (~uch 
More nacreous mater1al in 
it) 

,lJo1rter b'td eh,;118 fiBhed 
~.pt. 3, ·940, air dried 

till nroh 10, 1942 


A. 	 P16C from medinl pprt of 4.1 4.1 o 
a righ t Talve (aLr.out pure 
nacr ou:J shell) 

B. 	 Piece from margioRl Tegion 7.8 7.8 )
at G l eft Tal~e (a 8~11 
amcunt of chalk in it) 

~ 	 Thi pieoo had Buch ~ 10. speoific gr~v1\y that it float d OD 
th. aurfac of the ~8.t r throughout the w}.lolc 1!11x days of the 
experiment. 
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Shell l'roport10ne of .DA.ya Jl.renarla 

In the spring of 1941 it ~fI sugc-eeted by Dr. A.\i. h • 

.Needler tha.t. BOr.le cO I·dit ian t o;sta J:11t..ht be rBP<'Cj in ilie f- l 1 of 

the yenr on 80ft ehell claJlJ1'J e:sr own 1n experlment_l plata in 

10va 300tla. If the aame index w~re to be used ae 1n the s t udy 

of condition of oyetlre it "ould r~qlJire a. good deal of ext r a 

yo:H:. The reaeon for this is that flhell capncity of R 90ft ahell 

clam is difficult to meneure directly. The Bhell io never c l oeed 

A.S 1n the oaati of the oyster r"\nd -ou Ija lrould have to be made 

between the valve and the vulumes of these ~ould3 me~flured. It 

W9.8 considered tlv,t 1 i nenl' t'1E:a.eurcment8 of the ar,ells ..:.11bt, t be 

used in r-1ace of shell oapRc1 ty for an f:: xrresBion for size 1n 

calo~latlng an index to condition of Po clam. 

To study ahell proportion two Iota of clamB WCle dug 

from the flf\ta oppo.l t" th:' 1;oir1er bed in :":hcdiRc bay, on ~RY 27, 

1941. Thea e . ere tnken from t h e D8IDe 11081 tl on on the beach, one 

lot bl!1ng of B11Eh tly llir ~~c!' clm..D t hsn the othe:r. The len/ the 

{greateRt measurement from 'Interior to i osterior e.nds of the 

mlves). height! (v.ren.e~t meaBurement from ventrRl to dorsal (hin~e) 

tJO nLr of the TH life) t flnd ttl! ckneB oeEl (!:r ea tel: t me; surenent from 

rif'ht to left aide~ of the closed shell) were meaeured nfter 

l"emoving the meats. :rutty 1,1 0ulde were mode of the npace within the 

val YE' fJ and the w~1~htB of each of thelia taken. The "'l:e ifle 

,..raY! ty of the pu tty useci WIlS RI f1 0 me\!!Iured and the vol Uiefl of 

the sT-'8.ces between the va] vea COIll!Jti ted from t.hese Talues. Tite 

data 8,1_p eflr 1n ta t.. le 17 below. Vari'JUs rA.t 10B \?ere v/orked out nd 

th€ 'le are aloo inoluded in the tnble. 
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E'rom the table it ..,111 be Been tha.t there is cons i d erable 

var1et1on in I'Mny of the r,tioB. Thnt -Nfl! ch !flOB t nearly 

approaohes Fl constant is the r~t10 :Jhell C8kJB.c 1ty I l ength. 

heigbt.th1cknes8 

Table 17 
tihell J?r02or tlona of ~a areusl"ia. from lo1r1er bed 

flats , 0lied1n.c ball N.B. 

mL H ,j. 

len~th Height 't'h i 'lkn ~: B B ~ -'£ THH. r . S~!ell i.!i.T. ~ ti. ....<1 m. nm ~ L cnpacit; ci.e. S.C. S.C. 
!!lID 

44 2~ 15 .56 .34 19G 7.4 ;:. G ~ .O 3.9 

4? 32 Hi • ~je • ?I I::; 272 9.0 30 5.0 3.6 

47 :n 16 .tie .34 ~34 8.4 28 5.6 3.7 

49 ~~e 16 .5'/ ·:;~ G19 7.5 29 6.~ 3. 7 

44 29 19 • ti ~) .36 205 7.4 28 5.9 ~.9 

39 2" 15 • (39 • 3~' 15e ~.O 3~ 8.0 5.4 

." 26 14 • 55 • 35 146 5 ') 
. ~ 29 ?7 5.C 

~ 36 19 . 64. • :34 :')83 13.4. 29 4.2 2.7 

52 3:5 19 .G:3 .36 3~6 12.7 26 4.& 2.6 

57 36 .i2 .ti~ ·~~ 450 1:'>.6 29 ~ .. 7 2.Z 

57 36 ~O r. ,­·.) .35 109 1 ..... ' i­..... 27 3.8 2 •• 

G7 :;e 19 .6 • ~~3 390 L:'.• 7 ~8 ~.2 2.6 

55 36 :';0 . 64 .38 3J!) 1::;.9 30 4.3 2.7 

6:; 41 22 . 65 .35 570 1£1.7 29 3.2 2.1 

The f.Tel'Sr;. de . 1ntlon of t is rRtic from the meElfl i.s 8.V 1'0)(.­

imetely 3~ wr_ich 15 within the ~ i. :1 1ts of (x'reriruental error 

in its determiru-"lt;i.(1il. It t":ould not be unreasonable t.hert.:fore, 

to us. the TGlue lenl.:.th.lidLl!t.t[dckn~S8 in ~bce of shell 
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capacity in studying condition in · limited s.re!!. such as the 

one just deHcr1bcd. Ji'urther criticism of the vtllue shou l d be 

made on dat.a :Qr cl:\liIS .~rom d.1ffereut locbl1 ties uud from 

different levels on the flats Defore the value could be 

jUBt1!1ably employed in extensive tests. 



" ppendl 1 

th<: :letbt>ds Gf obflerv:l ~ ~('n fJr& t 'be 'lame ". d••arib d in 

t.he 19110 :-e;ort ( •.iedcu f )940).. Tlle timeG reoorded are 

Atl .} ~1a .it n r1&1";\ ~\j.' ~.n oIU'I~ 11, rfter 1\7Lioh thf!Y are 

.U" n'tl e ')(':11 t~~!t ::~"jin~. 



-
l..eteaTology ~.n~d1S\c 3rid,' e 

---- - -- .- -. --".
,i r t e ~J Cl"Htur(:s 

Date :iue : ax. e in. ~ rt!l j tl.lt Renmrk 

1:'o.y H5 

17 

1B 

19 

20 

21 

;.:~ 

~ : 3 

:....4 

25 

'25 

'1 '1 

~o 

9:00 

6,00 

7.30 

6.;.;,;1 

UL30 

bal!) 
2:30 

0 :00 

5:~S 

n;~3 

0130 
~ 1 : ~5 

7:45 
7;1 5 

(J:t., C· 
71J5 

tiS :20 

( j : 45 
LJ , '1 ~· 

9:5'-1 
d ,40 

J ; 4~ 

HIIO 

,. r...:. . 

p . ..1. 

6:t • (.1 • 

}.;. ~ l. 

a. LJ.. 

H . .. 
T ...
,. · 


ft • . :. 

.. 
• · 

r: • . • 

n ••~ s 

, • l ~: • 

r~ . !', .. 

~ .. !..J • 

r • · :\. r .. 

.(.l • LJ ., 

lJe.' · 

H.. . :!.. • 
! • · 
c\ • .. 
p. " · 
' ... , • 
j ' .!,!, • 

-'J 

48 

~(j 

.)0 

!J4 

::-J 5 

f'.: 
'; ~~ 

r.,2 

~J 7 

. ...
:, (,) 

"/4­
73 

,~d 

77 

j~ 

-.tJ 

-,1 
' .l. ) ~ 

~:;:; 

.:,1 

. r. 
to ... 

~, 1 
..-.. 
·~ .. I 

41 

~2 

t1~ 

!)i:! 

4~ 

;'l '7 

~ " 
, \ ... 

44 

'i .] 

:-;, 

~ , 0 

:Jd 


!) (.I 


J<.! 


.~ 6 

" cJ 


~·-6 

_ " i n·~.; r ;,j "~,€:tlt 

:.:',j 

YJ 

';;? 

'.6 

... 
:11 

4 6 

44 

;)0 

! ' 
\r/ ~ 

0% 

~)O 
L ~ 
. ) I-.. 

·18 

49 

! )O 

~9 
CtJ 

bO .­... 

~6 
:)g 

41 
r~d. l 

(1, 

54 

54 
-.. 6 

51 
60 

Fresh ~ ~~ , r a 1n1 (1& ( raine l 
0.11 yesterday ,·md la~t 


n1fj1t) 


Cloudy; mod. i{. ;J. 


C1Enrind 11 £;h t ~'a 


Le.ir; li t .h t h1l: 


Li0" t Ta1nj 11 [".h t E 


.i )ri I ~ t; :.10 d. .J • 


, ~: . \., ~) k tt~eTI ,orrlet~r ) 


. t. CleAn flod. i\'!':; • 

'~lo~ r; i.\od. ':'l~ 

':;1c'11'; 11 ;.;ht • I 

-

t. cloudy; fresh vIIl 

j. t • clouJy; freel! ,;,w 

J l.JtoO c 10u t..,,' ; (llod . <..' 
d 

v:OIHl y ; L-oLi-fr&sh ru.; 

initJe, iJeavily ; 11. 0 d • .tdl. 
Jmirl in~, ilC8Vi l .1 J ht; ~a lt 

h o.i : llllt~; modi k'-
Rll day 

~; l(~arJ l i (.tlt .... . 
,; 1 e"d ' j :.l od. J..o . 

C1 Cf4 r; I:lod - f rc Bh E. 
- t. c 101; ( J' ; fresh E. 

(; h :r:r J . :() r.! • LA • 
,;lG l-d./; •.-;od. ~, .1 

( rl'ined dt; 1'i n ,- f! i l-:Cl t ) 



Met60aology Shedlaq llr!dg. 

Air temperatur 8 
Date Time UaJt.. Min. Pre8ent He1l8rka 

by 29 9,30 a. m. 

8,50 Y.I1I. 

60 44 

36 

44 

40 

Cloudy, trelb l~ gale 
by nOOD, ra1A and 8now 
Clear1nbi 11Eht ~ 

30 7s 35 a.m. 40 36 
----lnter~lt~.nt .howerG all 

40 
&rterno o ~ 

Cloudy; treBb liW. 

31 7120 
1h25 

a.,m. 
p,m. 

55 
64 

38 
50 

50 
58 

t:lear, 
Clea.r. 

mod. }{W. 
moet D. 

June 1 813& e .• m, 64 
--- ­ clear all dBY 

37 Clear. light '" 

2. 8&00 a.m. 
OlIO p.m, 

73 
S8 

40 
55 

58 
51 

Clee.~J light SEa 
Clear, light ~Je 

3. 8110 a,m.
'Ioe p,m. 

58 
62 

48 
50 

51 
bO 

CloudYJ tro~ I.by E 
Clear, lIght lIK. 

8&10 e..m. 
712~ p.lD. 

50 
?4 

32 
50 

f)O 
60 

Pt. oloudy, l 1ght 
Pt. oloudy, light 

• 
~W. 

a,~5 &.rn. 
6120 p.m. 

60 
60 

41 
:)2 

52 
52 

Pt. cloudy. mod. • 
H "J tr~h Hi. 

7 

BIIO ra.m. 

7&25 :r;.m. 
8.06 a.tol. 
,.00 p.m. 

b2 

64 
60 
72 

44 

52 
37 
60 

52 

56 
60 
64 

.. • J moc1-rr••h 
li.~. 

Clear I mod.. E. 
I..ileer, lIght ~ •• 
rt. oloudy, mod. S~ 

8 8140 a.~. 64 50 
--- ­ pt. oloudy nll day 

08 CloudYJ light ~ 

9. '7,20 a.ru. 
~125 p.m" 

66 
60 

65 
00 

55 
50 

Cloudy; 
Cloud~1 

fresh 
treah 

~. 
• 

10 8110 Q, T'1 . 50 
rained orf and 

t he N.U, 

42 
on 

~6 
all dBY5 -w!md 

Jia1ningl strong l!f'M. 
be(; 1e ne;t.r gale [ro& 

DaYlight SRT1ng time used [ tom her e on. 


11 6115 a.m. 42 42 Raining. Nj. Dear ~al. 


12 pt. cloudy. w~ rm 


1~. warm 


14. rill 



lr temperatur 8 

Date )W.x • l;.1 n • ?reeent 
. 

~y 1 3'] ~ t. c 1 ou dy , e t 111 

17 d2 

74 60 70 

C 1 ol.<dy; 11 e;h t !J\\' 
loet ntsht 

C1eflr. l1ght S" 

rat D 

13 5: 30 ll"m. 
a.20 :p.m 

?O 
82 

53 
61 

Clear •• t111 .. 
C1 Brl 11£ht a­

19 5,5" •• 
8:05 p.m, 

6~ 
68 

54 
be 

56 
67 

Pt. clou~1 treah SW 
}'r••h ; raining b Tl1~ 

2(' .. D1 . 

t'. • 

Q8 
(-4 

b8 
54 

11gt.t uw, cloudy & 
Cloudy, mod. B. 

fog 

21 8a35 (;... . 
..._-_ .. Y l'Y not ~:\y, 

51 
cl 81" 611 d 

i4 Clearl light Sw 

8,35 
_ .. wOC. 

na~. 
C I'4vy 

93 
t1 l-tctt'_r 

c,~ 
!'!llfJ in lnte 

78 
y.w. 

ole~rl mDd. 
and thund r 

~,oo ':... r? 

7,';'0 ; ', '" 
68 Clesrl 

\.-1 en r I 

(reuh 1m 
11bht E. 

9.00 r ... r. .. 
?,50 ).' .. 1' ; . 

~ r t:h1i. moat 
Cloudy, mod. 

C''':. 
h. 

co ro,e· 

Clear, fr.ah·8tron~ IW. 
hldl in p.ll!. 
It. oloudy. mod. !lI. 

1>8 8; 30 
5r10 

!I .. £.' • 

52 
}t. cloudy; lIght 
ita. t n1 ng; biGht ~E 

• 

.7 8 55 
5: 40 

~.lU. 
~.t..'1. 

Cloudy, 
CluudY2 

fresh~. rnin p 
fresh E. 

.. 9~OO .I~·. 11 8'fY rain in n1~ht. 
C10UdYJ l1~ht Nf 

.. 
... . ';,1 ,­....... :)). ;J , - }.eqvy rain in n1*,ht 

:~ loud.:-n lit.:ht. NW 

t,;: 30 .1.'t. ~ 

C1 81' Gll day 



,e'tore1", Shedl., r14,. 


'1'1 pr...a' 


hlJ' 1 .0 .... 15 It. 01 ud7' 
lG.1O ,.m. 60 Pt. 010\147. 

1't. clcnady. aM-fIte. 11a. a••••m. 
8.10 p.m. e2 pt_ olovdJ. Crt IW. 

~2S ••"6 a.m. BrS. "treu JIll 
09 Brilbt, a04. n. 

4 8151 .Dh 

'.00 p"a. 

~o ol_Jr, l1ah' SW 
,.<&(\ POI•• ae Cl_~1 at111 

,.40 •••• OS Olar, U.cb' ••
,J& ,'lID. eo Olear, I1Plt SJI 

• 9115 ••m. 82 ~8 72 ~--------------
--- wan all day wi th Blod. to he. S., 

., 8. I' I.•• 
!S,~ p.m. '8 

eo 
e6 

6e 

" 
Ole AI', mod-fi••a 8S 
OloU4iy, tr ah SW 

a 8.40 a.lD. 
'7.10 p •• 

74 
10 

61 
66 

67 
~, 

Ligh' rain, ..e4-trMll 
010.<11. mod} 811 

11 

• ".0 a.m. 
s. aOI p.III" 

66 
70 

60 
10 

M 
&0 

Clou4YI lipt 0 
BalDini haNI 11_' n 

10 ,.30 a.a. 
8.55 Jl.m. 

60 
7~ 

OS 
'0 

••aY7 tOf' 0\111 
Cl_rl 1 aht. s. 

11 ,.40 •••• '0 M 51 Oleai" mod • •• 
810~ p.m. 88 .paw­

nina 
59 1. 01••1" mod. SI' 

12 10.10 a.m. 
,,&0 11.121. 

74 
'2 

61 
62 

70 
62 

Cloud,.• • tl11 ." 
CloUd7' mod. II. 
6~er. all 4aT ions 

1 1.41.. 63 08 ralnlD£1 11sht .. 
- ­ :raiDed all day 

14 9,00 a.m. 68 52 0' Pt. oloudy•• d.... 
61~ p.m. 78 '2 54 CI.ar, light av­

1f) sloe &.m '12 63 Clear 1 mod, SW 
,.If) p •• 90 78 Cleu. 11gb' SW 

l' ,.5 a.m. 78 
••- ­ o,ear .'1 day 

~, 58 01_z1 .t.111 



\ 
XI'egrolo., a,,141.. Ir14g 

Air temperature.
Date fl.. ~ax. Min. Present 

July 1'7 

18 

911& a.m. 
~,~O :p.m. 

a.4ft •• n. 
fSl!O p.m. 

?4 
81 

?4 
8~ 

58 
64 

08 
60 

'" 74 

.8 
'9 

108&:,. mod. S]1 
Cluuuya !reeh Sf 

Hrlgh\' moc1-tra.h SW 
Bright. JlIou. SW 

19 BIIO 
4. :50 

a.m. 
P .1Il. 79 

79 
56 
02 

02., aelniOC' I1ght ~ 
Light ralDI fr..b SB 

20 9146 R.m. 78 --­ elear all p.m. 
66 72 It. 010\1d)" 1 8104. S. 

21 d.415 a.m. 
rs,4!5 p.m. 

82 
82 

56 
55 

56 
77 

Pt. cloudya 
Clear. mod.. 

11sh\ .... 
5W 

22 8&(0 a.m. 
4.00 p.m. 

78 
84 

54 
88 

66 
81 

Clean 
Clearc 

rnoc1 • .:J\i 
tree Sit 

2S 8,40 a.m. 
6aOO J .m. 

81 
84 

61 
tiS 

'9 
76 

Clear, treah 8W 
ft. cloudy. freah SI 

24 

aa 

8.20 A.ID. 
'1.30 p.m. 

8a55 ".Il. 
5.20 p.m. 

77 
92 

84 
bO 

6:3 
71 

69 
tiS 

'71 
i4 

77 
69 

Br1ght, tre8h SW 
Bright. tr••h 8' 
Pt.oloud,yl tre.h Sill 
ReaT, thtndar ahowera 
in p.m. 
Raining' mod. S~ 

26 8,00 a.rr... 
a,oo x.;. :u. . 

?O 
70 

62 
61 

65 
61 

l't. cloudy. 
} t. oloud.y. 

mod. 
mod. 

0 
0 

27 9:00 a.m. 

----­
e".. 58 60 l't. cloudy. 

strong NB 
treah­

28 910t5 a.m • . 
~ ....­ 68 50 60 pt.. oloudy_ fresh 1m 

30 6.15 ,.rn. ao 70 Clear. light s\'" 

31 8140 
!h4!5 

a.m. 
p.m. 

70 
8'7 

~5 
63 

60 
83 

l't. cloudy. light :;)11 

C1 tIfI r I moc. Sw. 



• • 

l,t,o£olOIl Ib,dl., »rId,. 

Alr temp.rature. 
!1m. Kax. Min. 

Aug. 1 	 e.4& a.m. 83 62 66 Cloudy, l1ght 1m 
'71~ ~.m. 80 66 69 Ralnlql mod.. s:& 

2 911~ a.!!1. 69 61 62 Rain1ng' mod, ME 
----Intermittent raiD in p.~l ot In4, tlnd all d. 1 :51'4. 

aom. heavy S1I; wind. in 3rd. 

4 9.00 a.m. 6S 62 ~6 Cloud,.. mo•• IW. 
8.20 	p_m. GO 5~ 51 IholMr. 111 p. 

fOil l1rht li'. 
& 	 8140 !!l.!!! • 58 50 58 Clear. med. t1'l 

,.3& p.~. 70 56 54 BalDinga 11ib' IW 

8 	 8.&0 a ••• &6 48 5. B1"lghta mod. S1J 
8ra~ p.ll. 77 58 &6 C 1 0t,I cIT • 1110d. • 1'1 

7 	 8.40 a.Ift, 66 48 84 Bright. mod.. tlW 
'7.0S p.ml 90 M '18 Clear I mod. S. 

8 	 9.05 a,m. 78 62 68 010114.11 mod. j/,_--_4 ratn during eY.nlnl 

9 	 8.05 a,a. 88 62 83 Ra1nln8 lightl,., 
11&h. a _...... Cloudy ell day' rain 1n e.,.nlDi 

10 10.15 a ,III., 76 60 M Raining heavily. 
light liB 

?If;!) p.lll. 6~ ~7 58 Raining he..vl1YI 
fr.aa U 

11 '155 &.f'l. 58 50 16 .Br1ihtr. treah If•• 
H~ayY raia 1 at nl&ht 

,.01; p.m. 76 67 56 C1_1'1 11gb.' 8W 

12 	 8.50 a.f'l. 68 48 58 Cloudy. tr••b aJ 
51~ :p.m. 62 fie ~o Cloudy. .trona SW 

13 	 8.&5 A.n. 60 42 53 Bright & tr.ah n 

14 	 910& a.lI. 66 42 5~ Clear, tr••h ;3 ". 

6115 p.m. 70 56 eti Br16lJ" freah SlY 

1& 8.1! a.m. 68 66 58 Cloudy. 11gh\ 8 \, 

-- Fre"h wind from SW all p.a. Clear Rnd brlgb' 

http:010114.11


ke~earoloiZ Shed.ltHI :8r1dl.' 	 P ge 7 

Ai r tem! ·erature. 
Da\. Time )(ax. 111n. Fre.ent Remarka 

of 

-q. I' 910~ a .. Dl. 78 ~a e~ Light rain. freuh !:iW 
e,40 p ••• M CS1 e2 Shower. all r.m. 

RaIning' 11&ht c'; 

~.,1'7 £H36 a.m. 62 5., 	 &od. B.~' ralnlc. 
---- rained intermittently all u;y 

11 9&11 a.1I1. 60 4& ~8 Bl"lchtl fresh W 
---~ ·lIed. we.tarly winds and bright all 4ay 

19 	 '110 fl.m. 73 50 64 Bright, mocl • .;iW 
8110 p.m. 78 65 ea Cloudy. 11ibt S 

20 	 ,.60 a.m • 64 56 5. Cloucl71 moti. ~. ......­
23 	 ~IIO ,.14. 80 46 '5 lil'ightl tlocl. ~w 

ahawer in eveniDg 
24 9140 .IX. 72 Sf» 6f5 ltrigh\, mod. SW 

2& 10100 .m.. 80 46 &6 Oloudyl 11ft' S 
~.~5 p.m. 62 54 62 C1ear1n,1 lab' s­

28 9 1,(0 a.re. 68 56 	 HeaYl rain thtl •••• 
Pt. olouciyl fr ..h S;& '" 

"Il~ ,.m. 79 70 	 Clear T.WJlt t 4&7 
Cl~ing uP' 1'l'eeh sw 

27 	 glOO a.m. 71 50 6.( Br1~bh tr".h &:}\. 
5145 p.r.. 7~ 62 69 'BrlWita lIlod. SW 

28 	 8,r>O a.th '70 44 ~2 Brightl .tron, S., 
5130 p.u:.. 64 52 62 Er1ght. .'~on8 n 

29 	 Qa86 &.11\. 62 ole 67 Bright, fie.h n 
61H> p.r1. 70 D7 6~ Bright. trash n 

M 	 8al5 a.ml (5 48 57 Cloudy. mod. BW 
~....-- .h01rere intermittently all p.m. 

Zl • ., I ISO thUle 8~ 5:S 51 Clear. mod. Hi. 
---- lair all day 

Sept 1 8.0, a.m. 70 51 02 C loudYI mod. S.a 
---- heaT)' Bhowere 1n p.1Il. oloucly all 4 y 

2 81ee a.m. 61 02 54 Cloudy I frs.b-.troDS h~ ...-- nefl.r .t.J1a ple all day 



010'1••". 

.et.o~olo81 8hediao Bridge Pai- 8 

Air t.mperatur•• 
Tima Max. 0 Yin. Free.nt Remarks., 

sep. 3 ,.40 a.m. 59 ~O ~O Oloudy. wod. NT 
~--- brigh~ most of day with freah BY ~. 

9100 a.m. 72 Bright . !Dod. n 
7105 p.m, 73 Pt. oloudy••t1ll 

8.00 .,11. eloudYI light SE60 52 
7:00 p.m.. 58 54 Cloudy. mod. SX 

8.30 a.m. 54 50 ~2 Cloudya mod. 3~ 
---- heavy .how.rs in afternoon 

., fair all day lth mod. wind 

8 8120 .. ,m. 78 50 60 Pre olouql mod. NI' ...-... 

9 Day olear with bright wind. 

10 7s~e a.B. 70 40 44 Pt. cloudy. light MY 
olear day with light winds 

11 	 8.40 a.M. 67 4~ 59 Rainingl mD4. SW 
---- shower In p.m. re.t of day mostly olear 

12 8120 a.m. 80 39 46 Bright, m.od. NW 
d Y moetly ole r; showers 1n eTelng. 

13 	 S& 30 s.m. 66 38 45 Cl Rt, ~od-tre.h BW 

14 10:10 	a~m. 62 ~2 48 Cloudy. mod. SW 
clear all day' shower. during n1ght 

15 8140 a.ru. $6 41 Raining hardl mod. aw 
---- raining in e~ening 

16 8145 a.m. ee 52 57 Clear. ~l'e.h U 
---- fair moat of day with fresh winds 

111 	 8130 a.m. 65 49 50 raining' mod. SI 
--.- oleared in afternoon 

18 	 9100 a.m. 68 49 54 Br1~ft~1 ~od.-tre.h HW 
---- olear all day with freBh br.ezes 



Kat.orology Shed1ac ~1d6e 

Air temperatuns 
Tim. }(ax. lI1n. RemarkJI 

SOp. 	 19 8&415 a.m. 62 ~9 43 Clou4ya Llod. AI 

20 9.00 .m • 58 33 48 1Jrigb. t I wod. NY 
....... 


\ 
Oct. a 8130 a.m. 85 28 ~~ Br1 t;bt I mod. 8 ' 

---- Cloudy in p.m. nd r in in evening 

9 8140 a.m. 68 42 44. Cloudy. mod. D---,-.. cloudy moat of day-. ahowers in p.m. 

10 8.1u 	 .m. 65 ~a 42 Clwd,ya mod, ~ 
aloud, all day. heaTY rains 1: night 

11 8&45 ••m. 50 42 4.<5 Cloudy•••raDi BY 
-_... strong winds all c1ay rain and !Jl2! 1n p.m. 

12 ---- clenr all day with mod. winda: rain at u1ah' 

13 	 8:30 a.c. 3:2 40 54 Cl~ar: mod. 0 
- .. - ... tail" 11 day ~1th little wind 

14 9&30 B .,mJ 56 ~o 50 Claar I JUod. 8lI 
---- olear till evening then h : 8.Y7 wind FInd ahower. 

15 S,4~ 	B.lli. 58 48 56 elGara mod. a. 

22 11aOO 	 8.M. ~9 27 59 Clear, liaht 1fT{ 
ole!\r all day 

23 	 8.00 a.Ill. 63 40 4:5 Clear. ligbt sw 
--~- clear moat of day. hE::llT)" rain in evening BJl4 night 

24 8100 a.m. 150 34 38 Bright' f're.h NV 
---- clear all dAY ,,1th at ong winds 

2!5 81.s0 &.. m. 4:2 29 38 Br1ghil light RW 
---- clear mOll!lt of day with fre8h !lind 2t- .now at n1g)tt 

26 11.30 a.ro. 45 28 38 Clet>.rl mod . H'I 
---- clear most of day 

27 	 8105 a.m. 40 ~6 40 Pt. cloudy. light S'I 
---- clear mOlt of day wi th fresh 1/ •• rain at. nigh' 

28 	 8.00 aim 62 40 60 Light rain. treah W • 
... - ... - ·,:rained mOB t of atter~oon and evenlns 

http:Clet>.rl


"'••lD1061 ege411g Brldi. 


Air' perature,
Dai. Time Max. Uln. Remark. 

: Oct. 29 	 8110 a.m. 64 29 30 Cloudyl mod.-tr••h HI 
----- clear oet of dAr 

~ 	,,~O a.. 42 22 21 Clenr I light ... 
----- l.ar all 1&1 with 11~tw1nd. 

31 	 9116 a.m. 42 27 naiDiag and Incnr1Djl' 
--- oloudy mOllt Gt day 11&h' win. 

1I0Y. 1 10.10 ...... 40 31 Cloudy. I1gh' IW 

----" A.aTY rain durin, n1~t 


2. 	 alou...,. a.ll clay b1.l t w"rm 

3.11.00 a.m, ~I S2 4e Cl.ar, mod. SW 
W.ak ... olear aDd t .. ir .xo.pt I ••• 7 wb•• T.rr heaYT 

raiD t.ll 

8 	 9.00 .1m.~' ~2 

---- olear 0 i 
 of 4., 

g lOllD •••• ti' !8 Cl ud1' 11Cht. 
---- pt. cloud7 .Olt of 4&7 

10 	 9,30 .~m. 51 ~6 40 L1aht raiD' 11ibt SW 
---- o1oudy mo.t ot d.y 

11 	 g,oo R.m. 49 32 36 

---- al.ar mo t ot day 


46 32 	 Cloudy' light aw 
13 	 ----- clear moat of day with anow an .ven1Di 

14 	 ----- cloud)" most of cia'y cold with Dnow nDd. later raiD 

1~ aI50 ••• 41 14 :51 Cl 1'1 liih' W 

1S 8150 .~. 32 15 23 Cloud1' mod. S 
cloudy all day 

19 9,00 a.~. ~2 20 22 Cloudy. ztl11 
--- ­ olo"Uc1y moat of 4.a.y 

20 8146 a.r.l . 55 30 55 Clear. mod. ali 

14 16 Bright. tr••h NW 

29 8a20 a.m. 44 10 18 Sncnril1&' light w 



Append1>. 11 

H1d'9Irlp~ 


The obtidryaf1unJi tl 10 y.~r -II r~ : md 1n the 3BLle manner as 


d.aJIcri bed. in 1940 (l~udoof 1940/) The t1nals reeorded nr" 


At.lantic stli~uard uI) to J~m8 ll~ arter "h1oh t.hey :ll'" 


!~lun'lc Dn¥11 ;ht L~vi~~. 



B7uosJ'''Phy Shedlac Bay (where no' otherwt•• eta'ed the 
oba~ryatlou. were made at the 
}oolr 1.1' beeS) 

\ Date 1'1 'ride Wea'her Depth rel!1Jl. Hyd. T. 8a1% 

- Read. 

lIa)' 19 10l~ 

•••• 
K.1;'. Cloudy 

""od. w • 
Sur. 

5' 
9.3 
9.2 

U5.5 
19.6 

16.3 
16.0 

21.3 
26.~ 

20 2.20 
p.m. 

L. Br1&ht 
:!'lod .. tresh h"3 uur. 

6' 
lO.~ 
10.2 

16.~ 
16.g 

16.0 
16.2 

20.9 
21.7 

'Il1bul 
bed 

22 11:00 
a.m. 

-­ l't. e 10lJdy 
Iod. :3W 

tlu 1'. 
&' 

13.1 
13.1 

23 9116 
R.lQ. 

li.E. Erisht 
Light ~~ 

1;iur. 
5' 

11.8 
11.7 

2-0 ;,,& 
a.m. 

llS BrIght 
:'lod. :N. 

t:.ur. 
It 

10.2 
9.1 

1:5.3 
18.1 

16.0 
15.1 

1'1.1 
23.3 

!1 31~O 
p.l!l. 

H.~. Clear 
11ght E. 

DUI'. 
5' 

11.t 
lO.! 

18.3 
l!).~ 

le.O 
16Ja 

23.' 
2&.1 

June a 8%oe 
p.m.. 

LB Clear 
light SB 

Sur. 
3' 

15.2 
1~.2 

3 21215 
pam. 

H.R.­ Bright 
fresh lilt; 

Sur. 
6' 

l~.l 
14.1 

4 5.00 
p.m. 

t~.5 • Bright 
mod. S'fi 

Sur. 
e' 

12.7 
12.2 

~Ulbur 
ed 

7 11.30 
a.rn. 

iN Bright 
1I10d. E. 

Bur. 
6' 

15.3 
l~ •• 

20.2 
20.7 

16.0 
16.8 

26.0 
26.' 

11 8 ••0 H 
Ve'r7 

St rons k'".i 
ralnl nc 

Sur. 9.' 
17 lO,3G 

a.m. 
R .... ft. cloud7 

11ght )J. \,j • 
Sur. 
5' 

14..4 
14.2 

19.8 
20.4 

19.~ 
19.0 

2e.6 
~7.1 

18 '.30 
p.m. 

H • .J. Br1ght 
11&ht sw 

Sur. 
6' 

1'1.8 
17." 

20.1 
20.1 

19.6 
19.0 

2'7.0 
26.'7 

19 !hOO ,.m. H.R. Ra1ning 
m d. ,iB 

SUI' • 
S' 

17. 
17.4 

20.3 -; 19.0 
20.8 18.8 

27.0 
27.4 

21 914~ 
p.m. 

H.. i. Brl£ht 
mod.-fresh 

i.iW 

Sur. 

5 t 

1&.4 

lCS.q 



D t. fiu '114. " ••ther Depth 'rflflp. Hyd. T. Sal~ 
Reads 

Jua. 2! 	 9,30 if Clear 8 r. 14.8 19.~ 23.8 2'.1 
p ••• 1 igat. t>YI &' 1~.5 19.1 24.0 27.0 

2V 	 9.l! t-R iogy Sur. 14.2 17.2 ;::3.4 24.2 / 
~,.a• . 1 i.Sht .ltW 	 14.0 1'3.2 2~.2 26.1 

• 51H l-t. cloU'7 Aur. 17.2i· 
p.m. mod. 0J:a 5' 17.2 

Jbly a 	 1150 l.S. l€ocl. S W Sur 18.e 1~.:5 23.Z 27.0 

p••• 5' . 18.e 19.3 23.1 2'7.0 


,.41 R.S. Lli91' RW Sur 19.7 
~ ,
p.m. Clea r 	 18.fI 

• 	1,. L.S. Light B Sur. 19.4 

p.ll. CleRI' 4' 19.5 


;t,.31~ 1ft L1eh' Sur. 21.'

».11• bright ~, 21.~ 


., ,.35 L.~i • lfod. S Sur 20.2 
p.m. Clouc17 ott 20.~ 

8 912& 	 H.R. Light Sli: Sur 1V.~ 
p.m. Cloud.J 5' 19.2 

10 	 9120 H.R. L1~ht a. tiur 17.4 19.~ 2:5.2 21.4 
e..m. bright. 6' 1'1.4 20.2 2:'S.3 28.~ 

.m.11 911' Mod. S* b.ur. 1?4
H". l)right fl' 17." 


14 	 1.1& H,I'. Light NE Sur. 20.4 ~.4 G3.4 9.9 SUQ~e.d 
p.M. 	 ~t 16.8 18.1 23.6 ~t>.O e4 a 

heaYy
rB1D 

1e 	 7aJO L.Y. 6tl11 5u.r. H~.O 

a.lIl. bright 5' 18.8 


l' 	0100 tR Mod. GW Sur. 22.1 
p.m. 	 f;t 22.0 

18 	lOI~a t:r Kocl. SW Sur. 19.1 
a. 	• cloudy 5' 19.2 

21 	 12100 tJ' .od.. S'II Sur 20.5 20.0 23.e ~8.0 
noon <br11ht. 5' 19.7 23.7 , 26.~ 



D••• l' 1't • w..\b.l' Dltpth :elape H.,yd. (t) ~.1 J 
J"p., 

Ju17 21 12,00 ...... 8'.. 
ortent 	 -­U"D 

1.0 p..£. 1.1",' ~ Sur. 21.1 
p.~ .leAr 6' 20.8 

2.00 L.7 .-rr•• 
p. u•• 01.. 

II 11.10 Ii •.,. It'J"••b ~9J UJ'. 10.'a. _ 
~rlgh' 

sv24 J'iO t.r II.',. . !)' .~ 

28 11.00 
litoon. 

31 11,00 
, 1.1 , 

iN ;'04. l)\J
olear 

Sur. 
B' 

-- ­
20.8 

19.' 
19.8 

14.0 
=;'.9 

2'.1 D ~ r. 
barJ'1Il 1Na7 
1 6. e04 .t 
lJ"7 

1'.:5 
1 , 

15.8 
In.1 

21.1 
2 .0 , 

• • 
- CleAr 

11@"llt .' oM 

9 9. 5 
.!!h 

n•• CIC'Ud.y 
11,.,..h ~ w 

~ur. 
~, 

19.1 
19.0 

11 1 .• )\. art eht 
11 Cb t ~. ; i' 

~ur. 
6' 

18.' 
16,4 

18.3 
20.1 

16.4 
16.' 

23.' 
25,9 

Au • 

13 11140 

1& 	 L • Cloudy .'lur. 1&.0 
n. • ode :t"; 

18 ~.OO 1..};. 	 ~l't l :h' i,)ur. 18.3 
tree .• 3' 1'.81'- •

20 10a15 H.r.:Ja .--- Jur. le., 
••11. 9' 16.4 

.. ,..;;;ur. 1 .4 ;.;1.0 16.H
• 1G.' 21.1: 1&.2 2'.• 

29 11100 L.k. Br1 ~Lt 
.we !re.h ~~ 

~e.pt. J 3. 56 J. u. ..dr1t-'h t 
;;.:., . :i OC,. fo.h 



Page " 

Da'. Tim. f1d.. W_\her Dep\h Teop. ap.ak. l: aal. 

.,.Sep\.lt ·9.00 ClolJdy Sur • 11.~ 19.'7 16.7 2~.'1 
a.a. 	 freab i.W. temperature m.~.~r.4 

near shore 

0",_ 8 9s3O tY Br1ght ::iur . 10.9 aOie 18.0 ~?1 
a.m. 

iIIIII ___ 

10 2,30 L.R. 	 Sur. 10 •• 22.1 9.e 2?2 Wl1bu 
p.m. 	 be. 

Sur• eOi. •••• -­ ,0aa 11.00 L.It. -- fJur. 23.1 12.3 28.9 
a.m. 

JO a.m.-	 -- Sur 4.ao 

WOT. 11 4111 H••• 	 Sur. &.8 22.3 11.3 2,.,¥!~~~sw 
19 Bay rro~.n OYer today 



•• 

Date 'HIM ft4. ...ttl »epu. 1'-,. 874. (r) 	 Loeal1'7&al.'Red. 

JIII7 II .... BZ'lah' 8u. 1'.1 11.8 1'.3 15.1 .otoyob.. 
.....n 	 16.3 12.8 18.1 16.2 \l'Sdflani,.-. ­ .'

.1 tOO HJ' -"'cht auI'. ll.a 	 ~l4dl. of,.a. tJo..h n 	 Duo'enact•• ) '7 

I ... 	11 I.» D Ib'lp' 8ul'. 12.3 20.& 11.' 2'.5 1 a. ett l'. 4\1 
Chaae ....hu.­

18' 11.0 21.1 iO.O 28.1 berlall4 81;"" 
.... IIp' U 8' I'" 

11 11.80 L8 .&rllll' ilUl'. 16.6 20.3 aOla 2'.4 lJoI'\h\l t..bel'1aDt,.a. light S~ at 20.0 20.0 27.6 .,ra1' Il_Jt-
18 t 	 11.0 20.7 20.6 2·i.0 zephlr Rock 

I. 	 ••• 0 Brig,\ Su. 18.0 1'7.9 20.7 24.1 f.' Grand .Qtb~e..... tr..b ~w a' 1~." 18.~ 21.1 15.4 	 aD\nDce '8 -7 

3111 Ul ~loug Su, 12.8 2 ' .6 a2QO 28.3 	 1 .. li t Bhe4­l' p••• gb'sw 8 • l1~.a 20.& 21.& a8.4 lao 1 •• 1.. 
18' 10" 21.1 21.6 28.8 50I'lhuabarl. ­

~'ral" 

1\117 	14 San n Cl.u Sur 16.' 0.4 19.3 1-- 500\140uO R. 
p.a. 	 .'111 8' It.8 0.2-3 19.3 1-- &.rid O..l •• t •• 

Camp 

21 11.30 tl' ••4••1. Our. 18.2 .20.b 19.3 2'• .( Foin\ 4ueL:beJle 
a • • _rip' 9' 1'.8 :.1.0 19.~ 20.0 1.' red • D ~UD 

10· 11.' 20.6 19.3 2'.~ 

21 	 ,... SS 11gb' S·iI ~\lr. li.1 ~1.1 19. 2a.l .dame ft. 11.30.. 
p.lII, ct••1" 9' le•• .::1.~ 19.3 28.3 • 

18.3 20.8 19.3 2'1.7 

U 11.00 LJI .Brl&h' our. 19.0 20.8 19.3 2".4 38m... ~uly 21 
a,ll, med. ~;W ,- 18.7 ~1.2 10.& 28.3 

11' lB.a 21.~ 19.e ~~.~ 

,.
Au,•• .a30 LR Clou4y yurt 18.0 18.6 18.~ ~.:' 3.t 1. t. reel call 

I" em. 1!'lOcl. Sl: a' 20•• 15.'1 ~ G .2 bU01 oli Ii t. du-

12 ' 17•• 20.8 1~.1 211.6 Chene 

t 1110~ HJ' Clou4J tlur • 1'••. 1.6 llS.3 Deep llcll .ppo­
aIm. 	

1.' 
• '111 l' - l~.O 14.'7 GO.3 oi'. 0.1••1•• 

UJ.4 le.4 lfi.1 CAr-.p ticouf1cuo }( ~r 	 2~.' 
a 	 l~. '7 lB.4 16.1 ~3." 

1" l1aoe laS lab' ClUJ'. 1~.6 19.4 u~.a 2~.O Granel lJlg\1. 
lDo4. sw 15,2 ~!).o•••• S' 19.3 1a.7 	 chAnD e1 Ii' gap 



--
--

--

--

,- tiM- It4. .~ T p. H7c1. 
8114. 

• 4 a.oo LS :tript S 1'.• 	 ,
p.a. . 'I a' 
liu-r.

• 
21)' 

~ur. 
9 t 

O.t. ., 	•• ao ta Jlail'.... 	
31' 

Oe'\_ 11.00 .. 01"__ aura.... O.~ S· 

0... 	 1,00 Ul 01 7 S ~. 
p ••• .-1. 0' 

11. la.,
- lG.a 
1 .4 1••6 

-- 13.1 
13.Z-- 13.3 


18.1 
...- 18.3._. 
 19.-' 

21.2 

.a 	 9. 
19.' 
20.t-

11.' -
 20.' 

(f' Sal •• 1.0 11'7 

1&.& 
14.9 
ID.e 

18.~ 
10.0 

11;.' 

1•• ' 
1 0.'1 
16.' 

10.6 

11.' 
9.1 
9.2 

10.0 
9.'1 

ao.o 
2('.0 
:;U.2 

1'.4 
11.0 

1'.0 

M.J 
2".1 
2&.1 

26.0 

11.' 
2-'.1
86.' 


13.8 
2&.~ 

H1Clhlbuc\. IHv~ 

lilohibuot. ft. 
.tel Indlu 
r ..... 

Rlohlbucrt. a. 
oppoBl\. Rex\oa 

1.1tt.l. Sh..pe 
_t. 9 p.o.'. 
cr••k 

.Bi& ijh_oluet.:. up I ... 
no".11'. 

(t 11. reo.-n' 
ra1ae) 

lSi 	 8 
when '\he"".__ 
abarmel...., 
belG" C01'!Ha" 
point 



• 

• 

arMa, • K. 	 1101. !be oJater,. A pop laz aummftF,T ~t 
"oleu'1t1. tudy. Jehu HopklA~ xreu•• 

lOS La \. \ 4.. 1 ell1brancbc. to~tloD 
na l'o.tr•• e4ul1a. 

Comp. r. Aoa4. nel. 2033. 945-968. 

El• .,., O. ft. aDA "-71•• D. b. 193~ 11lBtrl1;ut,1oll or 07.\0' 
1&"•• tram tbe 19H apawnlnt; lD La47WlUl \b harbour. 
1'l'og. Rep. kne. lSi ' ~l. ~tA. aD4 l' .'.E• . 01
nab. n .... M. Can. 40. 

Galt..tt', l'.n. 	10M The b1ooh.m1.t.~y of the In••rtebrat.eo of the 
... ~ool. ~no. 4a4dl-490. 

1'~ ~lo1ogy 0% the oy ter ln r latlon \0 
~M 1 t.at. i on i r.. J,. J. .t un. liar. 1 th. 2&,24:)-,4.,. 

LullS, G. R. 	 1941 l-ol,ydoJ'. a peet ill ~outb Ct .. r lJ l l na O.1'.'en. 
J. 411aba ~'eboll ~ol. boc. ~'(~)1213-£a3. ' 

doof, J.O. 1 ~~ cr.ya':r lnY·;at1eat1ona lD the .dna 4'01' lak 
nd atudleu nn wh8 cond1tion tact,or ot oy.ter•• 

E3 Rep. t.o i'18h. Hea. M. Cm.n. 19~V. 

1940 Oyat r iny at.igationa 10 1940. lol~. 

19.0. 	 (iD th lite aycle ott other aSptiota of the 
.Wt.11 C,.' r·'~ftl0fM 1n t.he i.)pcec1 1'1Tar. 
Can. J. es. lUI16G-112. 

Medeot, l.C. and ee41 1', A. 'to. H. l ...·'n 'nle f !'eot ot tempera'lIre 
ad lI"llnlty on the OOlld1t1on of o)l'.tora (oa\rn

YirKin1ca) J. fish. He•• ~4. Can. o.~B3-2fi? 

OrtoD. I. H. aDd Amlr~halln£am, C. 192' Hotee on shell 
d. 0.1 tlon. 1n oy. era .11 th a no t.. on ohem1 cal 
oon o.ition of ohallq d.er-oatta in 0. edl411 • 
J. Mar • .Bl01••\~"OO. 11 . K. 1"(4)_ ~~954. 

Prytneroht .K.. 1928 Iny••tlptlon of ~11. TlhYBl 1 oood1t.100a 
controlllDg gpaWTJillg ot o)"sten HoM t.he oocurrenCe 
.1.trl ~~~loD and .ettini ot oyeter laryae 1n 
~11fortt Harbour, Conn. 

Tru1". R. Y. Ul39 Our wat er l'nourcefl ~1 nd. thoir oouMery,,\1on • 
. 1"..'1nfj4 CouaenatlQn ~crt . (Contr1b. 21 from 

"'r, eaa",eak_ "'101. LA b. ) • 

http:rtebrat.eo

