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Introduotion

On May 13, 1941 the writer left the Biological Station nt
. Ellerslie, P. E. I. and spent the greater part of the open-water
season at or near Shedlac Bridge, N.B. where the investigation
into the causes of the low oyster produoctivity of Shediac bay was
oarried on. Brief trips were made to P. E. I. on June 1l1l-16,
July 28 = 30, Aug. 20 =« 23, September 20 = 28 and November 4 = 7
and to Melagash, N.5., on September 8 = 9 and October 18 - 20 where
relaying experiments were in process. Although not reported here
explorations to judge potentialities for oyster farming were made
in the estuarial parts of the Richibucto, Shemogue mnd Little
Shemogue rivers - &ll in New Brunswick. On Kovember 12 - 15 a visit
wes made to the Miramichi river nnd the Caraquet and Shippegan
aréas in company with Drs, Needler and Kerswill,

On December 3 the writer went to the Atlantic Blological

station for the winter.
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DI BAY INVESTIGATION

~lntreduction

In general the investigation intoc the causes of the low oyster
productivity of Shediac bay took the same form am that in 1940,
There were added refinements, however, designed to check conclusions
drawn from last year's work. Observations on adult oysters were
limited mlmost entirely with Joirier bed stocks. The Wilbur bed
was s0 depleted during the 1940 fishing season that it was difficult

to get even enocugh oysters for condition tests.

Spawning.

The adult oysters wire fat and full when examined on May 21,
1941, Jjust as they were in the spring of 1940, By July 1 they had
developed large quantities of epawn and were of & rioh cream colour,
Judging from the appearancs of the gonads and the results of
exaninations of plankton tows, spawnings took place in several
small bursts - July 2, July § « 7, July 1ll= 15, July 20 - 25, and
July 31 = August 1. The first two spawnings must have been light,
This is indicated by an exnuination of gonads of 19 oysters on
July 10, Only one-third of these showed evidence of having spawnid

& nd even those that had spawned moat heavily were only one-guarter

spent., On July 23 many oysters still appeared to be only half spent.

Study of larvag

Beginning on July 11 meny tows ¥were rmade with a ;18 mesh

plankton net. These were countinued until August 25 when larvae



inside the bay had practioslly dimappsared. A atudy of the esiches
up %0 ths emd ef July served te show cnly ens thing -~ that more
oyater larvee were %o be caught in the eddy outside the day ijpan

- dpmide 1%, In erder to sheck this cenclusion frem the study of tows
made in the somventienal way (Ly towing the met behind a dery) a
pump with tem feet of 13" rubber hose was ebtained, With this 50
sallem samples ¢euld be pumped frem near the bottem and sirgimed
threugh the plamktiomn met, To prevent fouling the net with debriw
from the dettom an attashaeat was made for the free end of She
kose., This was an §° x 8" sheet of galvacized iron that was hsld
fiat aeress the end of the hose but abdout twe inshes frem it, When
a ssmple was deing pumped from shallew ‘lttr.th- irem oould be
rested ox the bettom and prevented ths currents from catshing up
dirt, The attachment was removable for sampling at ether levals,
but without its help me samplen taken from mear the bottsm wers
free smough from debdris te permit intelligemt examimstion.

The use of the pump sampler, hewaver, did not reveal the
preaence of oyster larvae in any part of the bay where $Shay sowld
net da obtained by tewing the net in the ordinmary way.

Several series of tows were made to discover the relative
shundance of larvee inside and ecutaida the my and to see 1if
eyster larvae were actually sarrisd eut of the bay as wvas ssmsluded
frem the 1940 study (Medcof 1940). Table 1 summarizds the mers
relevant of thame. The results of the August b tows agree with
those maie earlier in indiesating that there were mere larvaes
outside than imside the bay. Ko eorrelationm eou’d be found betwea:

larvel sbdbundanse inside the hey and tidal phasd or wasther. Ths
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twe day® Aupgust P -nd 11, di'fered greatly as regards weather but

the avundance of larvae over the ! irier bed was practically the

same
Tadle I

Resulte of Examinations of Tows
Date Time Tide Weather *yps of lNo. oyster Locality and Remarke

Bacnple  larvae found
in a 10 nin,

examination
Aug. S 11.18 iUF eloudy 10m sur- 10 Tow was made in the
A, mod N.4, fmce tow Chltll!.l 1 n. 0“ G‘u
Digue in mtrait.
11,5¢ HY . " 1 Tow was mmde in channel
AJ, leading to Q. Dl@.’
well inside the bay.
£,10
Fule IR reining - ;i Around barrel buey in
lignt E, southern Shedieg Bay.
4.30 IR " " 19 At first cone buoy off
Pode B« du Chene in strait,
5,00 4R . “ 12 At Zephir rock buoy
YalM, in strait.
Aug.? 9.30 K cleaar - 15 Uver Poirler bed
Aclie 113}1‘ G
12.00 ¢7 L - 17 In ehannel st @. Digue
lioon ' cutlet, Current speed
Qles37TPM. 1,04°" per
ssoond,
12.37 +F » Jtoke Tow 5 Save plage rm lust}p
tc some sand in eutch
1.1C nade erxaminstion dif-
FaX e fiault,
2,30 Ly by 10m, surface 21 Same place as laét.

}'-l-.

tow



Tacle I (Continued)

Date Time

Tide %eather Type of No., oyster

saxnyple larvae found
in & 10 min.

Locality & Hemarks

exanination.
Aug.? 2,55 LF Clear
F.M, light 5% Jtake Tow 5 5pme place} gurrent
speed 1.02' per sec.
3133
Pl
5.05 I8 e 10ia, Burface =8B Over leoimwier bed,
'eW¥a tow
Aug.9 9.45 ¥ cloudy - 18 Cver Foirier bed
el a ijht 3
11 7«45 LK clear " 21 " “ .
}.H. 11tnt ‘n'.;-.-'
Aug.14 11,00 15  oright . 22 In chaunel at G. Digue
Ak, mod, S outlet.
P ails Fresnpstrong . 15 Same plece) too windy
SH to measure current speed
1.2% 1R - Stnke tow 13 Same place
to
:f:-"'o
2,47 4R o 10m. surface 18 Ugme placej water still
; o by tow rougher, hard to row
rt all,
.12 3R " “Stake tow" 2 Same place; caught a
1o lot of sand that uande
4,12 exanination difficutl.

Auge.ld 10,10

e

1

aloudy
mod. w

10m. surface 18
Tow

Over Ioirier bed.
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On August 7, tows were made in the narrow Grand Digue outlet
of the bay on a falling tide st intervals from high te low weter.
The catohes prove definitely that the larva: are esrried out of
the bay with falling tides. The current spceds caloulated from
repeated measurements of the time required for a float (the snme es
that used in current studies last year, (Medecof 1940.) to travel a
measured distance, shows that cnrriage went on at current speeds
higher than 1.0 feet per second. uek a current is strong enough to
distend a plankton net, To make @ "tow"™ it wers necessary only to
attach the net to a atake in the channel and let the weter filter
through it. In Table I thexe are raferred to an "mtake tows", It
will be meen thrt numercus larvae were taken by this means. The
observation supports 3sey nnd ‘juayle's concluaions that significant
numbers of larvae are carried sbout by tides for considerable
dietances (!'lsey and (usyle 1939). irytnerch (19<8) hes nug, ested
that such carriage i®s prevented by an aveidance renction of the larvee -
that the larvane stop swir Ing nnd settle to the bottom hen the
current syeed reaches 0.5 feet per necond,

Studles of August l4th. ocollections showed that in like mauner
larvae are carried back into the bay in large numbers (Tnble 1)

In general,oyster larvie appeare. to be :uch ore nbund:nt,
both ineide and ocuteide the bey, than in 1940,
spat 1 in Shedisc ba

Individual co zercial collectors were hung I'rum stankes and
buoys at various ;laces 1nside nnd outnide the bry. firavy winds
were res, onsible for the 'ose ol =1l that —ere ;lacged in ex; omed
rositions, One bBun'le in Bl feet of water (at low tido) nt

Indian Island took <30 sp-t. onother in three feet of water on
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eari fa Bhedirg ba
Tray reuring was attempted in Bhediac bay using 1940
epat taken from Buctouehe collectors on July 4, 1941. The
tray measuring 4 fest by 6 feet was noored over the roirier
bed and contained approximately 2000 spat, These were removed
on Bertember 19th. Gamples were measured at the deginning and
at the end of the test, lengths only being taken. The resdlis

are preecsnted below.

Dnte of BEo. weasured Nedlan berl-interquartile
measurements mm . ranze

July 4, 1941 135 14 3.5

Sept. 19, 1641 155 31 3.0

The (rowth of theee young oysters in thies interval
can be conslidered satisfactory judging bty stenderds of Malpequs
bay. Tre results of the experiment indicate that imported
stocka should do well enough {f an oyster farming projyranme
were to be undertaken in these waters using foreign spst for

stocking the areas to he cultivated.
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8iz¢ Couposition of joirier Jed Stogks

8ize-frequency diamtribution in a ; opulestion is often indicative
of irregularities in reproduations This was exanined rgain in 1941,
On July 2 and August 29 random sanples of oysters were Tished from
the Foirier bed and on May 29 a random mample of clams (Mya) wam dug from
one small plot just nt low tide level on the Ioirier bed flats, The

resulis of measurements of these mipear below .

Size=-frequdnecy distribution of Joirier bed biv: lves

Sie in eou. 0=-1 1-2 2=3 3=4 4-0 5-8 6=7 7-8 B=9 9-10 Total
Clams A 12 7 50 57 43 9 0 0 0 182
My
rysters
July 0 1 ] 9 1. 1018 11 3 0 &85
Oyntere
August 0 0 e 5 14 17 19 13 ? 2 (A4

The com: osition 0f the aoyster rojyulation thie yeur rmch

res-mbles that of 1940 (M:doof 1940), The clams show .uch the saue

ploeture too. In the lstter epucies the main size cla .8 hre proygressed
since 1940 and = not very numercus smallar clesa is followlng.

The data offer additional proof that there has baen a lack of

regularity in re;roductinn of hoth specics during the lest few yezre.

Only one 1940 oyster apat was found aroug the 142 oyeters eox:- ined,

Currgnt Study
A study eimilar to thet reported earlier (Medecof 1940) wss

car:ied out to lenrn more nbout the nnture of waier -ov.rents off
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“lgure 1.

Jhowing courses taxzen by floatls du.ing the
current study at Jhedi:.o bay, June 16 .nd

19, 1941,
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the entranece %o the bay, VFigure 1 shows the oourses taken
by the floata on two detes,

On June 18 the floate, released at loint dﬁ Chene, took
a eourse similar to thet obaerved on August 6, 1940, After
this they made the turn to the sast a2s before but then suddenly
turned north. After this they headed for Grand Digue, but did not
enter the bay. Instead they 'oved north-east once asgain. They
were far to the north of the entrence nnd travelling east when
the .bﬂlr;ltionl were brought to a close,

On June 19 the floats were star.ed at the Grend Digue opening
to the bay. A fresh southwest breszc wes blowing and they took
the course indieated in Figure 1, After going aground on &
Aand bar they were taken out of the wanter, carried further
neaward and relessed egain in the chennel, Their subsequent
course was such thrt there seemed 1ittle likelihood of their
ever returning to the sterting roint., It would be interesting
to know rore about water movemaente off the Crend Dipue opening
but no more observations wars made.

In the afterncon of June 19 the floats wers Lrennferred to
the position indiemted in the chart. The courne followed then
was what hnd been expected from (ormer evidence of an eddy in
tnis reglonm. OUn August 30, 1940, in calm weather, the floats
made the com lete circult of the eddy nnd crme bmck almost
to their starting roint at loint du Chene (Medoof 1940)

The 1941 results indiorte that it is Bmetimes “hard®
for the floate relesssd at l'oint du VYhene, to turn southward

after having completed, first the northerly and then the



easter.y .eg of tnelr tri, arow.. tue eauy. It is nordeat
#.en tnay wure carried f. rtiest to lne nortu inm the ecriier
stegus of tne circuil., Tne difificully see.s t. be encuuulersa
not Lecause the ed.y currerl udiasa ,€8=13 LUL . erause L.e1T
s08ition in it varies., Tie ztroug winu:s wanlceh sureang u,. acout
noon (lg.ul = L.o2 ,.m; ) on June 18, lY:l, -8Ga WO aese
crecatod & north-easter.y suriace driit carryl. o uwue buoys o
the adge ol the eady. Wuen tue oo lOWErS LN "EL0U.d fn.Ve
bean made® «s it was On Adglsl &V, ipsd, tue Lidal curre.ts
wexe settlng dn tovarcs yred Li,ue .e,. Tue 1Loatls sere cerrled
o:. by these, After this sej&ralion tne eduy se€etd Lo Na. e lka
litrle efiact n wie 1loats fcr iwney were cariied 'al’ sewwula
with Lue et.-tide currents from G.é&na Digue.

Jefcrence 1o Last year'!s records wili. show that On
August 6, 15.0, "nere was « [.esh uou.nwesl LIBEZE uCSt Il Lie
afteruoon. fhe floatls slrdl.oriy [ 1i2u tu Dake Lie BUUdliosasrs Ldala
A on June la, 13=d; Luey were LU tiler OOTwu Lol (U€L oLy au@
Liie clreult on @ calu way (Av,Lsl oJ, iPau) asu Wele JI2bably
Cairied to tne ewge Ol Ui 6Uuy, 59U beyouu lis inllucice aud
sere t.avelliiug 10 the wLOrtu »hen ihe nice se2t 1a Lowarde
Gre.d DI_<@ at G3J0 _..u. Tuey wuwow.d .Artie iikal..nae of
ret.rnlny (o cuelr svurtins .oinl.

Tne resudts 9. dd=s. BAG 194l teden to_elner .l.alceie
Lasy tnere 1s & Lleoge and siterio ediy Just east o1 _uealac
Islen.; Lnat under goze eonultions bo.iszs o Aalel &oe Llung
of1 Iram 1ls eup¥s .G Ik, L€ Lozt Lrow il ,clisnenily; that
tie Wtorowing ».i% ls rotably rel. eu to tie wllection aud

3trength ¢J tne winus. HOownver, veu very 5t1ons siais 3ucg..
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as those eneountered on June 19, 1941, are not suffieient
to destroy the eddy even though they may elter the pattern
of the eirculation of its surfece waters., Yo observations
have been made during & periocd of northerly winde « It

is not impossible that they wight reduce the “throwing off".

TAZLE &

Comparison of conditions during larval
periods, 1940 and 1941

Spawning Tidal Moon Settle- Tidal Loon Ne.of ayaNesult
date oondi- pYnse ment Condi- Fhase 8¥ wind, for
tions date tioms No vind brood
— I TH N
1940
July Uneaqual New Auygus t Hnequal New [ 1 11 Light
7-8 6 set
July .
24-26 equal Virst equal Full 6 8L1 ne spat
quarter August observed
24
1941
July Unequal New August Lqual Yirst 8 10 heavier
g2 16 quaréer set
August nearly third August Unequal New 4 8 no sest
1 equal quarter 24 observed

Comparisog of 1940 mnd 1941

From the mbove account 1t will he seen that there wes a
greater sbundance of oyster larvee in Shediae bay inm 1941 than
in 1940 and likewise a héavier settlement of oyster spat. This

is in spite of the faect that the spawning stoek was much smaller

than 1n 1940. Table £ compares the histories of the principal
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broods of larvae in the t#0 ye.rs. Ilue dale ale e gro but it
&.pe rs tnat greater numbers ci laxvae rewasnea in the bay 1.
1341 or were Lroug.t bdack into 1. t¢c settle theie Luan was Lle
c&se In 194J. It suggests ao measun for tne dif erences In
the success ol the { .ur broods oa eniel suservatl.ons ere
avalleble exceyt tnat stiength snc direction of windas way nave
influenced it., There was more anortherly wind aur.u, the larval
reriods of the broouds that succeeded in yFOduciua sets thad.
during the larvu. periods of those tn.t Jailed. IL way .e
that northerly winds h&é/e & beneficiki ef.ect in pieveating
bay water {rom escaying from tne addy aﬁu ceing germancﬁtly lost
to the bay by the ®thoowing oI ¥ prO;Esb. If tnls were rrue
nbrth winds would help conserve Lae larval opulat.on,

Kany wore observations wouid be nece-sary befoie Sucu a

relationsndp or indeecu any at xl. could . e substantiuleds

Wnatever tlie ex lanution, 1t na. Leeu ¢loal'ly CeWOLSLTELEG
that tnere wes & Jcu hesavier set iu tuc bey in 1021 tuan iu
1240, It 1s quicte concelveabie tnet eveu grester differences
could occur. In other woras, itv is gyossi is to ex_lain Cue
great fiuctuations in tne oyster procuctivily of ghediee btay so0.ely
on veriations in the inteans.ty ol sgatialil.

T:.@ cause Oof thls veriation does notl seviw Lo L& reluied to
uny biological pecailarity ol acult or larved Oyalera.

Oyster lLaivae are carried in and out o. ine bay in
large nunters by tidal currenis as has been descrlbed.

Peculiarities 1. water circuletion outside t..e buy have

been dlacovered whic. under val,ing conuitlons coule asac LLe
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return of larvae to the bay poseible or impossibla.

Wind direotion and etrength alter the pattern of
water circulation outside the bay and :my thus rejyulate the
numbers of larvae that return to "seil™ in the bay.

It is not definitely preven that this is .he ucchanism
through whose operation the extent of mpatfmll is regul:,ted

hut it seems highly probable.
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ash ne eriment

gysters were fished durlng the Iirst twd weess of
July {rom the pollutud pé&rts of rlctou Harbour and relaid in
various ways for purification on the melsgash flsts in froat
of the biologlesl station. Tne ex.eriuent was desalgned by
Lr. needler, Lr. James aAdans wis lo chamge o Lhe relaying
oparniionl snd sent the writer ssn.Les 0f the oysters as
they arrived st malagash (there were three snlpzents) to

phedlaec for econd’tion testi. 7Tae resulis of the-e are listed

below.
pate of pate of lndex of
Arriva. at 188t conaitions helalks
malagash
Juiy 7 July 11 85 shipuent wes ol «4 buskhels,
beverdl oysters te.led ware
dry. sany lrregularly
ahwg2ad cysters in the lot
1 15 37 JYnese Oysiers were betier
shwmped; &5 bushels in
shigaent.
16 19 10c boue spumning -ay have

Lultan place Juaging .rom
tne wys@arance oi trne gonad,

anile g.thering tue tweaty-tive buspel lots for shl went
the oysters rom eacin day's flsuaing were neid in lobster crates
in the river so thiat they were probully sutjecied to cousiderable
abuse. wien Lhey arrived at Malaegusi. soze were pleced gl:ectly
on the bottom ("z» plots); some on wire clotn thit #as
spresd over .0las lying on thae bowLiloia YPWM _iot); sud soxe

on wooden treys 4' x 6f X 4" v1th wire clotn floors (i™ mesn) which
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ma . el
Aode by @

ware ¢~&" off the dottom ("T" plois).

Table 3
| n Q Oysters Relaid at ash, N.S,
Exposure te Iray Thickness
winds and or plet of laysr Mortality Counts RMortality Index of Remarks
level on bemeh NO. nf oyaters Dead Alive Condition
FProtecied o 1 1" ] 149 3 92
low tide
Trays slese 2 a* 10 140 7 -}
teg-ther
3 [ 4 146 - 68 Top layer
B0 Kiddle *®
65 Bottom *
Leas protested: 4 b B 3 147 2 80
Lew tidej} Trays
farther apart s 2" 1 149 1 104 (7)
é a" 1 199 1 81 Top layer
71 iiddle *
69 Bottom *
Protacted:
Extreme lew 7 2" )] 145 3 118
tide :
Fretectedihalf- '
tide 8 e 4 146 3 &6
91 Baumple taken
from end ef
$ray where
there was least
erowding.
Badly
Exposedslow tide 9 2+ 3 147 2 7%
Frotected:™ * Bl ar 22 128 15 73
Frotected
Extreme low tide BR S 7 143 b} 1]
FProteeted:
low tide Wire rack 2" 9 141 é 71From tep
laysr

6% From bottiom
layer
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Table 3 (Continued)

Exposures te Tray. - Thickmeas
winds and or plot of layer Mortality counts #lorslity Index of Remark
lavel on beach Se. of oysters Dead Alive condition
.
Never bare, but From inside the
water shalleow dyke - - - p 5 | 1158
Extreme '
low tide From end of bpar - - - 124

condlfian tests garried out October 19=28, 1941 by J.C.Hedoof

Nortality coumts during week of Ootober 28, 1941 by M.MoeDonald,
Pigure 2 shows the general layout. Trays 1, 2 and 3 were erowded
close together in a proteoeted plroe at low tide level. They
contained 14, 3 and 9 bushels of oysters respectively. Trays 4, 5
and 6 were similarly losded with oysters met at low tide level but
spanoed further apart and in a more exposed rosition tkan 1, 2 and
S« Tray 9 was gven more expossd] tray 8 was at h-1f tide leve)}
tray 7 at low apring tide level. All these three contained threas
bushels of oymters each. The wirB laid on yoles memsures 12*x17"
and received 21 btusheles of oystere in & layer 2" deep. The itwo
1l1ets on whioh planting wae done directly on the bottom messured
10* x 10* and each received 6 bushels,

The three shipmente of oysters received at Malagash
were disirituted evenly throughout all the plants except in the case
of the two plote directly on the ottom. ZXEach of these received
one Lushel more of oysicrs from he 1nst ehipment than from the

two previous one:o.
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in the perlod, uctober id-ib, a serles of coadltion
tests was umae on reyresentative sau ies [rou Lawse Lri.8-
.lantas. morality counts on exch were mede by ur. daple
Ricponald. 2he results of tne experiuent are suncurized 1o
Teble 5, :rom wihrch se¥eral conclusions can Le drawn,
Lonclusions
1. cCrowding of oysters hae & ;arked erfeet ou Liwlr condition
geiking thwa thin. 7Tids 1s reil.cted in the low indiex vuluas
ovtained {or oysters I'rom thie crowded trays ... comgarec with
the uncrowdod trays and the fery Low values olLtalueu l'or
oysters frow tue boliox layers ol Lne badly crowded Lrays us
cow, area with tho.e Iur oysiers not .o dee; dOwii.
&s There was no resarkable difference in the fatness of
oysters In _helterea &nd eis oOsed ositlons but those in
cheitered yusitions tunded to e a litile fat.er (com, are
trays 1, «, and o witii 4, O end 6, «n¢ witu Lray 9. 1Tuese
are .rograssive.y more exposed a€ progressively tal:iner.)
e IN@ 1LOwer un lhe Lesch the Hysters are jiaceod the be ter.
4. wuysters heid on wire sup o:led b, .oles Lylug on tla baltom
18re not 80 Lut as ovuler. er>wded 01 Lreys L0 Lue Saus oxteat
et thw si..e level on Ll beach.
L. Uysters hs.d on the wire su.;orted b, .oles were of about
ti.8 3ALS - utness <5 LNOSE ,laJtnd ~lie¢tiy on the bottom at
the sane lovel but crowdaed o a slightlly less eatent.
Ce e of the relaid O9ysters, regerdleoss o1 Lle acnner of
handling, were s. .ul as naalve‘:u;abasu Y5 8T s ;naaing'on
the boltom at the Buue leve. Lubl crowded to ¢ silgulbly

less extent.
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Figure 2

Slowing disposition of trays

. and plots at Malagash.
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135, Ocwmparin;, the differert matinods of relaying, 'he
+ortmlities were lens'. in trayss, intermediale on tre wire
guppaerted Ly ;oleo »nd . entent Lere the oysters were relsid
Airectl'y on the tolto.

14, Unusunlly heavy sets of barnasoles o Lhe 1%41 upawning
were found om oysterg in tue deeyp-water tray (T7). 7ihio
conditlion would be trouhlecome to  ackers who would have to
clean tlienn off »efore mrketing. It ia {.oportunt iu rulaye

ing thet such foulln; should be uvolaed,

General Conclusions

15, Considering tre three metiods of relaying lested in this
cxperinment therc vbeeme to ce 11:tle douvt tort relayling in
truys i the 08t Brtisractor,. ies dev the features centioncd
above there are others wiich recorv.end tilo nmeth.od.

16, 1t im nmuch enpier aud (uic-er to recover ovysie s from
traye then 1f they were 1laccd o tne rettome Iliz reduces
labeour co:tis,

17, when gathered, oyetare frem t:ayve haove glesn srella

and have no 'oud inuide trhe arelll to fond the rem.s. Thils in
a gecod fenture,

1d. It is zoselcle to recover nearly nll the oysters tliet =re
ex;oemd, Thins ie not true =hien plents are made dircetly onic
the bottom,

18. Tray purifica*ion 1F not n coetly operation.,
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7. There wuns mueh more individual variation in fatness smong
relaid kigtou oysters than among native Malagash stocks, (Ilone
of the mative stucka had been roved since 19404

8. The *"dead® shells found during ortelity counts were of
Suck an argearance @ to suggest thet the oysters had died
early in {:; e meascn, perhaps soon &fter the transfer,

9. In these experimentis mortality rates co net ssem to be
direetly related to the degree of crowding or to fatnese of
the stocks, It saems probable that some o1 the mortality waa
gaussd By damage in handling, This would produce (without
other complicating factore) a uniform percentage rortality throu=
ghout all the stocks, Differences in the percentsge mortslity
in the different plots must have been brougnt about by
conditions perticul~r to the variocus jlanta,

10. In the osse of plante direclly onto the Pottom, mortali-
ties were higher in shallew then in deeper watcr., Thie m-y
nave been related to tine dif erentiel effecte of planting in
tbe two depthe., In shallows there 18 less water to hreak the
fall of oysters and more are llkely to be Lurled or half-buried
in the botiom and die thanu in deeper water,

1l. Iin traye there a;pesare to have been little difference

in the mortalities at the voriovue depths,

12. Differences in exjcsure to wave anction, however, does
seem to ef eot survivel lb trays, The sirong cirpulation of
water in exresed placue reduces mortalitiee sesniing to provide
rore even chances of survival no matter row badly the oysters

are crowded.
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Effect of Lelaying et Different Seasons on the Condition of Oysters

Seaven times during the gerson at oritical piinte in the
snnual cycle of eondition changes, oysters were fislied froa
Xllie cove in Bideford river, !.E.7., mand half the catch
transferred down-river to separmte marked plots on the
barren parts of the leame of sStanley Williams, 7YThe other half
of the cateh was in each ¢aee tnken baek end planted am a "comtrol®
on & separaste plet on ite native bed in Bllis ocove. The oyaters
ware fiched from the same derth of water emch time (about 5°¢
et half tide) and planted in the same depth., '8 reperds slape
and hardnees of ghell and fatnese nnd flavour of meats,
quality in Bllis cove is very low,

Coneurrently wi'h the alorve, ni {lgr transfers were made
from the Cooper bed, wvhere quality is high, to plots just
west of the station wareh use 'here conditions runrox.mate
those in Ellie cove. The half of ench lot that wns Lo be
used in the controul experiment wos taren back to a marked
area on the Cooper bed,

After being fished the oysters (mbout 200 in each lot)
were always kept ashore for = proximately 24 houre before
being returned to the water. in this interval the =2hells
vere cleanad in the usual way on the sulling table. After
tris a groove was ground into the thick hinke end of the
shell of each oyater, This mnark identified all the experi-

nental stockas, The rlots were marked with stakem driven into
the bottom 15 to Z0' eapart and the oysters planied ab.ut
each stake so that they were scattered about 6" apart on the

bottom. Ipn games where there were oysters on the plot to start
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Condition indicez for relaid Ellis ocove stoeks
bate  UD, UD, Wb, Wb, WD, b, UD, WD, Biags in

Condition Cyole

May 9 58 ¥iddle of epripgg
decline
Junas 13 48 Eeginuing of
uwpring rise
18 80 65 as Half way up spring
rise
July 4 91 89 67 €6 At Spring Xaximum
<9 48 1. Post spawning
Miniumum
Aug. El 78 Half smy up Tull
rise
Sept. 9 S dear Tull nmaximum
24 137 182 119 101 83 102 76 At full maximam
Eov, 6 144 131 106 1Z4 103 104 78 62 Onzet of hibernation
Date h UUs UUs UU, Ulg 1T, U U liddle of sprin
- Dy UWg UUy Wi, Ul g Uy Wi Seofink "8
May 9 58
June 12 45 Begin ing of spri ng
tine
18 57 7% 66 Half way up 8pring
rise
July 4 B8 54 &5 66 At spring maximum
<29 4c rost ppring minimum
Aug. 21 74 Half way upy fallriss
vepte 9 59 ise: r full rwxirum
=4 76 B3 72 &8 70 ¢ - At full raxi~um
Hove 6 T 7% 66 (5] 69 74 5b 82 Gnonet of hibernation

Suprlementary tosts == Oct. 14.

M stock -= 67
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Condition indices for relaid Cooper bed mtocks

Date DU} dUg DUS m‘ lﬂb g LUy U0y .- Stage in Conditliom Cycle
& :
| Nay 15 101 2iddle of spring declime
June 12 9% Beginuing of springrise
24 101 93 109 Half way up spring rise
July 4 83 8% 95 110 At 8pring maximum
29 a4 rYost=spawning mininum
Aug. 21 104 Balf way up full rise
Sept. © 120 Near full maximum
23 T8 78 68 62 78 %4 109 At full mexicus
Nove @ 74 73 76 66 77 91 107 114 Unsat of Hiternation
B T ——— ——— - e —— e m—
DDMDhp DDy ND4 IDx NDg Mm  Dig
say 1la 101 Kid le of spring decline
Juneg 1o ve heginning of spring rise
2 109 lislf wey up spring rirce
July 4 105 128 =-- 110 At Bp in, muaxiuum
29 L4 ropt=-c£rswning mintoum
Aug. 21 104 Tl way up full rise
Sept 9 1€ Adear full maximuw
23 145 115 128 111 125 124 109 At full mexinusm
Nov, 8 115 183 108 143 == 1;4 97 114 Cneet of hiberu~tion
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with thay were removed before the experimental lanting was made,
Ho diffieulty wacs axperienced in distingulishing the stocks,

In identifying the stocke the following eblreviations

weare useds
UU = 8 Ellis cove stook planted baek in Ellis gove
UD =~ is Ellis cove mtook rlanted down-river.
DD - i@ Cooper bed sioek planted back on the Cooper bad

DU - is Coeper bed stoek pianted up=river
The numbers, 1, 2, ete. indicate the ;onitiun of the sample in
the series of tranafers,

A oondition test waw made on l.lllpll ef each of ithe
seven lots as they were fished. In additiom thmese series of special
tésts were made (just previous to the yeers' first upn'niha. juss
when the oysters were at their fall maximum and just previous
te hibernation) om all stocks that hed been transferred up
to that particular date. The results of the tests appear in
tables 4 and 5, From these several peints are clear.

Conglupions
Gsngral Congl ons

1. OCooper baed stocks were always fatter tl:an Xllis cove stocks,

2. The resulta, partiocularly for the "1" stocks, support the
conclupions meét forth in the reoent publication on the fatnese
of oysters (Medoof and N@edler 1940).

3. No oareful observations were made on mortalities in the various
tranafers but the writer's iumpression is that stocks sufferes
losses in this order (highest to lowest) -- UU, UD, DU and DD,

4. The results msuggewt that \/D stocks improved in the L areas

even after the water teumperature moved out of the 15-2000
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band which is most favourable to feeding and fattening. The reason

for this 18 not clesar.

we

"

The unirformity of the 1941 resulie for "O" stocks show he
andvantages of careful sampling beceues in other yecrs the
results for the Cooper bed were unever sc consistest with what

we now know of the general courme of fatnesd changes, (godaof
1939 and 1940).

In the end oysters thet had been disturbed (fished and relamid
on their own native beds) were f-tter in most cases féun undise
turbed oysters in the eame places. The effeat was most conspio=
uous in stocks relaid Jjust at the begimming of the opring rime
in condition (UDy and ZDy). These gaiued an advantn e over
undisturbed stocks that obtalned througnout the wiole seaBon.
Disturbtanee when the waiter was cold (below the 15-20°C band)
produced at least & tem.orary depression in fuineses - compare UU:
and DD, with UU4I and Dﬁ‘ raepeotively on July 4, snd UUp and

1
DD7 with UUB and Dia on Noveamuer 6.

" Copglusions from lelayinge iu New Aream

Upériver stook always fattened when taken down-river, 1n some

oascs they becaue even fatter than the native down-river adocks
(UD ard Mig on November 6). The raseson for this iB not elears
Compared with the undisiurbed n-tive stock in LEllin cove

(1ieted as UUg in table 4) tue Uy etock improved over 70

joints in index of condition as » reeult of the trunsier,
vown-rivef stock alwaye ot thinner when transtferred up=river,
The index of condition of thae DUg stoek was 50 puinip lower than
that of the undisturied Cooper bed stovck (lisied as LLy in table

This falling off may have heen affected by heavy growtun of

)e

alzas that formed in mats over the vottom in ug=rivez BXOAR o _

LT LI g L LA O B e A ¥ e O LT SrL CR R Y
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This rowth must have seriously interferred with water
eirgulation and hence with fatteunini.

The results of the UD transfers indicate that their im,rove=
ment in the "D* ares wns rughly in direct proyortiun to the
length of time they spent down-river. Ulimilarly 1n tue case
of the DU mtooke the fntness decline was jproportional Lolthe
length of time the oystere spend up-river,

There were iwo exceptions to the alore rules (a) Up-river
oysters in very poor eendition nfier spawning (Ulg) did not
attain the same fatnesn in the full as UL oysters trensferred
Just before or juet after thie stayge in the cycle or condition
gchangcs, (b) Down-river oysiera saifted to up=river areas
Just at the ¢time they were reginving ic spown (DU‘) suftered
a depression in fatneas frow which they did nol recover,

This mame condition =wrno enccuntered in the suctoucheeriver-

to=Buctouche=bay tranafer made in July of 1940 (.uledcof 1940)

Qiuculsiog

[here are cé#rinin re.tures o the experiment just rerorted

that pake ite repetitiony; 2t lerst in part, advisable. In the

first place the 1941 seancn was {yplcal Lecause of abnormally low

watér temperatures. Althcugh this seems io have had 'itile efraeact

on the guvneral gycle of fantmeso changes, 1% i8 possible that

sore difrerent resulis wight have Leen outained for transferred

etooks had Lhue season heen wATMET,

A defect in the desi n of the experiment is th-t there

were not enocugh of the complete series of tests done to show a

clear plcture of changee in fatpees brought about by tranafers,



. - 24 -

Idexlly te-ta should be made ou ewcn ifishing 4. .e oo &il sloc<a
trenslerred up to thut dute. opuch Lo expalsion oo e
experiment would require wuch eaire work.

rvhe U stocks eiways showed considerscly wore Llicividual
vuriatloh in fetness thaa U siocks wid were thercyore less
sultable a8 exyeriaental -tock. . In any partial irepetitlon, Lnerec-
‘ore, Cooyer .ed stocks would be | refersble to u, -rivar eysters.

40 the above conciuslous Ruc dlscuasions 1L has Deen
vasuzed thet el the eflects on Iuilitess were ilnirocuced more
or less cirectiy by trans;lentat:con ftself, 7Tiis 1s not
necesscrily true. Jraunsler uay heve ,rocuced & difference
in shell growth and zay heve thus inclrectly infiuenced [&iness
us wus suggested esriier (medcof iv4l). more attestion should
ve pald to thls feature In the l'uture.

if 1¢ be assuied tietl conditions in the maipegue bay
ares ere ty.icul, certain points discussed <. ove neve & p.retical
signillcance insorar «s tie falness oi tne Lect. 0i uvysters 1s
concerued., 1I, .or .uclic he.lth C(r any oluer reasons, oysters
must be hendled during tue sa.e sceson in which luey ure uerketed,
these precautions should be Laken Lo avuid tidn meals.

1. f ,ossible, tley zhouii ve wovew down-river not
up=-river.

L. yney shoulu 20t bs ubbuled when Luey are spuwalnyg or
shen taey are ln the deyressed .ost-asgawnlu, conditlion.
Thids conclusion L. su jort+d by serlizr ex,eriace
u5f werl «35 by the results 20 the present experiment.

d. The best Llue U¢ move oystlurs seems to be ila tue
8pring Just velore tue spring rise 1. coudition oy
in the early siages of the sprliug 3r Zall rise iu
condition.

TN AT RTINS v e )
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t of 1 t o gondition of mollusks

Further tests were made this year on samples of mollusks
(preserved in formalin) from the experiments on light dis-
cussed earlier (Medcof 1939 and 1940), OSaurles of mussels
from Caps Breton were taken on November 17, 1940, These were
of the 1939 brood that pettled neturally in the tray and were
selected at random from l.rge numberes . 3Sideford river lote
ware taken on September 25, 1940, The results of conditien
teats nppear below and data on shell proportionl have been

kept on record by the wriiter and by Dr, C, J. Kerewill.
Leésultp for Mupwels ip Cape Dreton gxperimgnt

Locality Dark Sec.ion CGlaesed section Sereen section
Stoney point 57 44 &0
Gil1lis Cove 44 45 sl

Results from Bideford river Lxperiment (by Dr. C.ds. Kerawill)

Mol lusk Dark secticn Section covered Differences
1049 1088 with "Cellogless” Dark - li. ht
1940 1939 194C 1939
Luspels 63 =0 a0 52 17 32
Oysters 68 73 50 96 12 23

Quahaugs 52 45 52 59 0 14
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There were certain differences in the way in which ﬁho
"light* experiments were conducted in 1939 and 1940 which
may have influenced the resulta, Dr., Kerewill kept the
"oelloglaes® cover cleaner in the second year. In oontrast
the Cape Breton experiment received less attention. The
covers became very dirty and the experimental animals were
allowed to beeome matted over with growtls of various
types,

The results for the Kerswill test show th- t there ia a
difference in the extent to which light affects the index
of econdition of the three speocies tested., The mussels are
the most sensitive, the oysters next and the guahaugs least
of mll, It i3 seen that in 1940 there was no difference
whatever b&iween index of condition feor quahaugs in light
end dark.

The Cape Hretomn experiment whicn was demoribed in part
last year, showed that thers wmzs l1ittle difference between
the index of condition for oysters in the thres compartmentis
of the t-ay. The resultis listed above show that there wawm
a difference in the case of the mussels. This supports the
conclusion rrdm the Kerswill experiment thst the .ussels are
more susceptivle to light than the oysters. Just ~hy one
species should be more sensitive to light than another is
not apparent but differences in shell thickmess and

traneparency to light may be partly resronsitle,

-~ B
L omp oade T 3 el £\ - I,‘f‘f‘ Iﬁl
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Bffepd of light on the growth of us

1

On Septemvar 17, 1940, in connestion with testis on the

effect of light on condition of

wllueks, length measuremants

were made on musscle that set naturally in 1989 in the |

varioues eompartmente of the itght trays at Gillis eovae and |

at Steney point, H.S.

they ocsnnet Te regarded very critically.

is explained above

The resulties are prasented hers although

the glase in the lighted compartmsntes wmas so badly elouded

w#th growths of varicus kinds that the light probably did

not pecetrate very welll

Sourca Dark psection

Ho. of epeci- Ladien S.I.0H.

Light Section ' |

Yo. of speg~ EKedlan B.I.!J

mens in sample mm . £, mens in sample  mm. oum,

Stoney a5 28 2.0 78 25 2.0
poiat

Gillis 88 25 1.5 65 22 3.3
Cove

B.1.C.A. = gemi=interquanti'e range

In spita of their roughness the results agree with those

obtained by Terawill in the Bldeford river experinments.

They

indicate that where any difference occura the mussels in

the lighted sections grew less than these in the darkened come

partmants,

A il W e ok iy e
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Relation of Condition of Oysters to Bhell-growth and

ahell=-proyortions

Tnis yeer obsérvations on the 50 oysters in the
submerged tray on the loirier bed vere continued., The
data, summarised in tnble 6 , surport last year's cone=
clusions and permit certiain others.

Growth

buriog the winter there was no appreaiasble growth either
in volume or in linear dimensions which is opposed to Galtsoff's
claims (Galtsoff 1934 and 1936),

A very alight growth of shell, ns thin ae tiussue paper
and leegs than one sixteentlh ¢f an inech wide, wis observed in
a small percentsge of the oysters exnmined on May Z4. However,
almoet all tye yesr's marginal shell growth took ylace during
the spring fattening period - that is to sBay, after lhe water
tepperature reached 150C but before spawning. A desoription
of shell growth of the native ntocks on the Toirier ted is
to be found below in the seciion "Reletion of Merginel 3hell

Growtn to Condition"

Growth in volume followed o different c¢curse. 7The
greatest increase took place durinyg the epring fattening
reriod but some went on during ithe sumuer period of low index of
cendltion. A greater increase occurred durlng the fall
fatlening period nrd trie continued intv the period of fall

d&CIIf‘Gl
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Thicknesp Changes

In addition to the observations listed last year,
measurementis were nmade of the thieknemm of the oysters as
well A8 length and width on each observation date. These
data permitted the celculation of the ratio Thickness : Length
which shows an iuteresting oyclic change with seasonl It
wa8 high in the spring. The evidence indicates that there
was probably no change in its value during the winter because
there was noe apprecinule change in either volume or length
from Ootober 29, 1940 to May 24, 1941.

After the temperature rose to 15%C and shell growth
became aotive the value dropped auddenly, It was observed
this year mss in 1940, that in spite of this shell growth,
there seemed to be little increnege in the "useful"” space betweau
the shells. This was because the fresk "shoot" on the upper
valve remained flexible nnd when the oyster was closed,
lay in contact throughout its whole extent with that of the
lower valve., In mome cases the shootm from the Lwo valves

even flared apart at their free margine, being in o.ntaet with

ons another enly at their snterior marginms.

sJuring the surmer tlie rqtio remained almost unchanged
during whieh time there was a very slight increase in
volume out none Iin length. Not till the so-called “fall
fattening period® was prgcticnlly over did the value of
the ratio show an increase. There was no observed increase
in length sccompanying Lhis increamre in tnickness, although

an ineresse in volume did take plesce. The length snd

volume velues for Qntober 28 (Table 6

. wo beer;
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higher ir the oysters had had bLettcr handling the lzst tiue
the tray was ha!led. The rough usage was res onsible for
breakins the margine of seversl, Tnis aceoounte fer the
‘arparant shrinkaze of the 1.ean leny th from 94 to 92 -m. in
the interval September 19 Lo CctolLer 28, (Table € )o The
1940 data (Medco? 1940), w#hich were not 80 influenced, indicate
that at this ptage in the annunl cycle there ie no margin-l
shell growth but that there i3 a slight inorease 1n volume,

1t should be notaed that the finsl value for the thicknees
ratio was almost the Bcme as 1t was in the 3pring. HRad it
not been for the rough handlin,, the a:proximation would
proebably have been even closer, This sutumnal return to
epring values is additional evidénce, 1t any were needed,
to indicate there is no chlinnge in thickness during &Lhe winter

aontho.

Toickness Clinnges in Coojer jed Oysters

It was consldered that gpowth of oyaters in the
rubmerysed tray might be alrormsl end that chenges in shell

priuortions such sg the thicknesa : lemp th r-tio riight be

different in the case of oysters  rowing nnturally ca the
bottom. To check tnie, measurements were made on snnples
of "eup" oysters taren frouw the Cooper bed at various times
during 1941 and the ratio cllculated. In 1939 mecsurencenis
vere mnde of all the oyBters used in the cecnditions tests,
It wos therefore ;osmible to caleulnte values of the ratio
for that yeer too, =lthough tlie numbers of oystere on w ich
tre measurementis were wade were smzller. The results of
the two years' obaervati ne .ire listed in todle 7 .

From tule it will Le ugen that the valus of the ratio
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for Gbopey Bed oysters goes through the sane cyxle as that
desecribed for the oyaters in the submerged tray on the

Foirier bed in Shediac bay.

RéBation of Thiskness Chaqghi to Index of Condition

The present data show that there is a definite "Swelling
up® of iloe shells in the fall as was suggested last year. The
1940 data proved that the value of the ratio Shell Capacitys
Shell Volume varied with season in vweh the same way as does
that- of the thickness ratic just alscussed. The latter changée
now appears to be the basis for the former. AS nearly as can
be judged, the shell capscity is not greatly influenced furing
the spring end early summer, by mar,inel shell prowthe., It
Qay be affected Lo some extent Ly the development ol chalky
devosita on the insiden of the snell Lut this ie difficult
to estinmate. At eny rote the shell capascity may still be
considered a3 o suitable inde. to size during the spring end
swmmer. This bhellief is asuprorted by the values oltained for
the ratio for Cooper led oyastersin 1940 (Medcof 1940), These
rerained almost ccnatant until afier spawning hut rose again
in the fall nfter the frtteniang weo well on Lue way., The
rise eontinuecd for some time after the fall maximur of the
index was reeched. Becanee of thisc last peculilarity it wuay
be recessery (o eltcr ithe yreaent interpretation (Lecdeof
znd Meedler 1940) of s.me phases of the index of coudition

eyele,
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| Table 7
Balues of Katie E x 100 for Cooper Fed oysters

Date Lean value
of ratto %xloo No,of eyasters
1939
dpring ' rrobably
mbout 38 Kone
July 29 31 | 10
August 2 32 10
Ootober 4 33 10
November 13 34 10
Nevember (lzte) as 10
i941
sy 15 36 4
June 24 33 10
July 29 51 b
August 22 KW 28
September 23 2 35
Lovsmber 19 36 &5
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The fall decline may not involve & real loss in the
weight of oyster meats because of a suprosed unbazlance
between arabolism and catabrlism. Given tha fall inerease
in shell capacity just demcribved, a dekline in the index
would be expected even if there were na change in the
actual weight of the meats. Data on the shells ¢f the
Cooper bed, Wilbur bed, and Foirier bed oysters f{Medcef 1940)
indicate that the decline in the index of condition would
emount to 5-10% of the maximum frll value if the meats
renained constant in weight while the increase in shell
capacity oecurred. Observationa indiecate that the actual
declines are of this order. lore duts should be gathered
befure a statement is possible, tut the "fall decline" in
condition may yet be explained without resort to ithe proposed

theory of temperature regulativn of feeding activity.

Relation of Marginal Shell Growih to Condition in Poirier Bad

3tooke,

—— e

For comparison witn results from oyesters in Lhe sub-
merged tray, samries of "naiursl" uysliers were gathered more
or lesa regularly from 2 marked arca cocn the Foirier bed and
meaeuremente made of the 1941 shnell eliocot, There was no
difficulty in distinguishing this [rom the 1840 growth because
of ite cleaner whiter ezpperrance until the end of Augusti.

Yy tuies tiwme the 1541 growth had beeome discoloured end
{upossible to distinguish with certainty., after this date

exaninations were mede but there seemed to be no more 1941
L ]
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Tabls 8
Suhowing numbers of eymteru with various aceountis of 1941 shekl

Bampling
dute 0 0=1/16" 1/16-1/8" 1/8=3/18" ¥ 16=§" m..of ;ntort
sy 21 0 1 30
Spring * 23 7 3 10
decline = 26 4 3 R &
-} | ‘6 4 4 12
June 3 5 5 4 1 15
Spring * ¥ & @ 7 13
Fatten~ ® 19 0 8 ) [ e 26
ing.
0 0=1/8 18} t~3/C 3/8~-¢ §=0/8 /8
L § 1 3 7 5] is
" 23 0 2 10 3 4 17
July 2 0 1% 32 19 83
" 10 9 & 10 5 15
Epavming
A7 o 1 b é o 1 1s
" 25 0 0 é é 5 2 17
Auge 4 0 0 5 2 % 3 £ 19
Tl " 13 6 1 2 6 & 17

E‘Ezz“' " 20 Csu't destinguish 1941 shclle rom 1940 any wore

B T e B D BTl DM N B T D s A b T, LA S g S — et -y o_q.(w‘ i B L ‘.I-r
Py mlye ThHte T W=y e L -
" e ."u;'. — |

N



Lty e T

- 32 -

shell formed., 7TLe observatlons are summarized in . talle %f.

iptexes i growth.

Before any marginal shell ;rowth was apparent =xternally
it could be detscted by orpening the oysters. Several showed
a thin lamella of new ehell extending from the yosterior
ridges (fig. 3) to near the free edye of the shell, This
lamella was wiite and brittle on the lower vaive end prle
yellow and {lexicle on the upper. On May 23, 80% of the
oyasters laocking external shell growth had formed such
lamsllae, Shell growth did begin therefore vefore mnring
fattening started,

hxtornal growth,

It will Ye seen that a amall smount ef nhell shoot
appaérad during the epring decline in oconditicn {(vhen the
water tewperature wam betwaer 5 snd 15°C. [owever, the
iy ortant growth of the year took plave during the spawning
period and ogsibly a 1it%tle during the early sitzayes of the
fall fattenlag wut eftzr tiris, appersntly none.

FPerhaps 1941 wns rnot the bast yenr in which to meke
such a study with the expectetion of typleal resulis bucavee
water temperaiires were below nommal. The resulta do agres in
genernl with Llhwese obtmined from the study of oysters in Lhe
submerged truy.

There is some avidence from thie frejuency dietribvution
in table 8 to sug. et that shell growih takes place in
sudden spurts with oconslderabdle intervels between iun wliich

L r— L

there is moue.
v Wegrap—mT i~y Fy—ry L)
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Sumrary

l. There was no anpraoiahle change in el=e or shes;e of the
oysters during the v nter rontha.

2, 2#xtensive morginal) shell crowth took rlece nt only one
time during the seusson and that was during the spring
fattening reriod, ! |

5. The value of the ratio Triekness 3 Langth falls off

gduring the spring pericd of marpginal shell growth and
dose not increase until thé fall when the rdlves swell
arart,

4« In spite of the new marginal shell growth the shell
capaclty doea not increase until late in the season when
th.e thickness ratio ineresses.

5, The fall rice in shell ocapacity may explain the fall
Cecline '‘n the index of conditlion without resert to the
theory eof temperature effects on fesding.

6, In spite of the disturbances on the observation daten
the tray oysters showed the esnme cyclie features »s8 those

growing "naturally® on the beds.

Chalky dgposits on Oyster Shells

During 1941 samples of oyster shells were sxnmined for

ohalky derosits like tlioso dascribed last year (Eedcof 1940)

In atudying the deposita they were clussified {irst as

to wnether they occurred inm the upper (right) or lower (left)

valvea.
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The poeition wees further desecribed es maginel or wedial,

There nre raimed arers around the margine of the shell valves
that fit snugly agrinast ona enether when the shell is closed,
If o derosit was =nsocinted with one of these raised mreas it
wa2 regarded rs "marsinal®™, All other derositis were listed
a8 "madial®. One exception to this was the dencsit whioch
forms after midesummer in the pooket under the hinge at the
extrams anterior end of the lower valve. This, although not
argociated with the marginal rid; e, wes listed na wmargloal.

In order to complete the description of pomition, the
phell wes divided radially into sectors ag i1llustrated in
flpuvre 3 o+ The j;esition of a partienlar depcsit could
then be descrited, for exauple, as "Jower velve, marginal,
roeterior=ventral®,

Of the medial derosiis Lwo were co rejular in ,-saition
and ordar of appearance that tiey were given nunibers to
deacri @ then,

Number 1, the firmt chalky depoeit of all te eppeur in
the apring, iz the long narrow ocne filling ihe despreseuion
et the anterlior e¢nd of the advanciug sdductor muscle scar.
Number 2, generally the second formed, is the cna Just
poatsrior to the adductor muscle scar., Both of theca have
been discussed in lust year's renort (Medcof 1940).

The mest detsiled 1941 observations were mnde on
voilriar ped sBanells. Thney . are auwarized in table 9,

and will b used a8 the bausis for discussion. Cooper bLed

T "H%’*.*'."ﬁ"f?'“ﬂ_‘
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observatione rre sumnarieged in teble 10 and rre in accerd
with the o nelusions from the Foirier bed data. Lanst yenr's
records are more comprehensive in mcope oince they involve
8ras d'0Or lakes gysters. @pBraa 4'0Or oysters ahcw certain
peculiaritiers as wes pdinted out last year but these nerve

only to mtrengthen and extend general conclusiona.

ITiwg of Appearange

The eariiest observaticns slowed the intericr of the
shells to be bare snd smootn as they were tke previocua
sutumn., Challky depoeitms were not found in any of the
Polrier bed nshelles examined before June 7, Cn thie date inute
nunher 1%e, all less than one sgusare millimetre in extent;
were present in & fe~ oysters, All the cyeters wi}h Aeroelts
showed & margin of new shell at lesst one eightk of = inch
wide. Clearly,there was no chal%fsrnation until after
marginal shell growth w-3 well aétnneed. The #l's a;peared
pirwltangously in hoth valves but weres comuonry in lower
than in upper ., Soon ithey were to he fonnd In alveozt every
oyster but before the end of June thelr abundanmee fell off7.
Unlike ehalky aresu in other raris of the mhell, the flip
seam %0 be govered over by hard nacrecus shell soon =fter
their formation. If this is true then they must continue t¢ be
formed till fairly lnte in the suimer.

In general, the /1 4o onit appears firet s & mmall

pateh st the dorsrl end ¢f thai Tong narrow derregsion nt the

anterier and of the wuscle nmcar, A Eimilar one forms =% the
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Table 9 2

Showing the numbers and positions of
chalky deposits on shelle of Foirier
bed oysters on various dates,

*"R® and "L" indicate right and left
valves respectively.
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Table 10 e T
Stiowing the numbers and pesitidns of

Chalky deposits on shells of Coopeér : .

bed oysters on various dates.
*U* and "L* indicate upper and lower
valves respectively.




_f!igiro J . Diagram of lower (lnri) valve of an oyster
shell illustrating features of interest in the

etudy of ehalky deposits,

Lagend: \
» Position of deposit #1. V ¥sherdl
2. ® . " #e, PY Pesterior-ventral

¥S MHuscle secar; P Posterior

Detted outline shows position TB " =dorsal
of grooves in oyster shell, (¥x) Excurrent area
D Dorasal

R Marginal ridge,.

Radial Se¢ctors of Zhell
A Anterior
AV "

AD Anterior-fiorsal

-ventral
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ventral end then the two patches extend mesdiad until they
mest., The probable significence of this depeait has been
discuseed ;lrondy (Medoof 1940),

The #2°'s appeared next - first commoner in lower thanm
in upper but by the end of July present in both velves of
slmost every oyster., No nasreaus shell covered these until
late in the season when a general coverage of all chalky
areas, (excapt the §l's already covered) teook place,

The next in order of appearance were the deposites in the
exourrent area allhough these were follewed closely Ly those
in the {nourrent regicna., By the middle of July there were
80 many ohalky areas «f to obagure any order. Ry this tice
too, many deposits had extended so as to produce a confluence
of formerly ispdated patohes. 3y Auguat 4, the depositien
was pragtiocally over and a general coverage of the chalk by
shiny naereous shell began. TLis arpeared firat as a narrow
ring about the margin of éach dejposlt and very thin. It
gradually sxtende¢d and thickened. 3By September 15, the
end of the fall fattening period, few areas ware left
uncovarsd; by Ostober B none were exposed. Medisl de caits

wers later deing sovarsd than marginal.

Frequengy and Fosition of Deposits

Tables 9 and 10 show that de;:08its not only oaeour

earlier but are also nuch gommoner in the lower than in the

upper velvea, They are distrivuted, however, in mucﬁ the

s RS
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same way as regirds frequency and .osition, Some ef._ects of
this concentretion of chalk in the lower valves are
discussed in last year's report.
- The medial deposits are commonser on tne whole than the
marginal and thelr frequency districution in the various

radial sectors i; not always similar. Of the medial deposits

‘the commonest are the # kls; the #l's are next, tren those in

the excurrent (posterior dorsal) area. Those in the midale of
the incurrent area (ventral) &re common 838 &re aiLso those

in the aaterlor region. Very few deposits were found in the
medial corsal position in the groove described last year.

When considering marginul deposits it will be seem that
the difference b tween the frequencies in the upper and lower
valves 1s even greater than in the case ol medlai deyosiis.

There are {ew marginal deposits in upper valves. This may be
because the soft margin of the upper (rigunt) velve can accommodite
itself to the lowsr without aid of chalk. Tae commonest marginal
deposits were in the excurrent (;osneriol corsal) region.

There &re &8lso large but fewsr numbers in the incurrent regions -
ventral, posterlor-vantira. and posterior. Quite & few aceposits
form at the extrmeue anterior end in associution witn lhe

Iinge. In the iower vaive lthe articulating surface of tne

idnge extends posierlorly during prowth prouuclng ieiow it &
sma.l anterlor pocket, rooled over and paurcly ilsolutea

from the rest qf the sheii cavity. Fos sowme reason the oyster
abundons tndls recass, filliing it in witn shell, sometimes

with chalk In late summer. This practize is remlnlscent of

the way certaln snalls abandon the smaller upper whorls

of their shells as they grow larger (Medcol 1840a)

ey n .. - - . —— > & o . i . 3 it
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vaniunlly this de,osition makes tne oyster sle.i. tihlexer
here than .t any >ther :lace.
Crhalzy de-0sits =re¢ rare on the murginel rigge in Lae
dorsal ani anterior .eorssl ositiona., In these regions tusre
is no flow of water into or out of the shell,
Compured with the rFoiriler bed stocks, Cooper oed
oyswera Aevelo  onl; adout halt ths nunber of cualay
de 0alts, anu trese & 3 smalier in size. The Coo.er bed
oysters ara of » auch wore reguler sSuu d, Tidd agrees wxith
laxt year's observations ahich showed thwt beltier uality
oysters hueve leier uad saaller ohalgy de ou4lts.
£9ssonal Changes in the Sheil J..terior of Oystersa
Lust year cortain observations were ade an the e¢overuge
of chaiky de oslts by nacreous shell. In l¥dl reco:ds were
kept of Lhe a).earance o! the in.er suriaces of all Lhe
oysters used in the eondition test., DBoeddes Luls, & study
was mude 27 saveral serlies ol ,Ivserved si#lls of oysiers
uaed 1n tie 1940 eondition tests. Tho extent of the y:allow
blotches des-ribed by drton aud Anirthalipges (1327) «d
the sheen of t:s zenural surfage S the slwll iaterior, will
bs discussed.
Shesn
At ail seasons of tio ye.r tuo asrglnei reg.ous of the
inmuer suri{ace 2! thne ahell were gidssy. Tue medial ureas were S50.u0-
tizes glosay und at otger times had & 4ull "I1ut® gpoearance., Ia the
latter coadition the surface wus sozetlies coversd by & tuln fila of

enalky material thot weka soft encugh to be seratched off nith Le

finger naile 7Tals condlition wes deacribed as "uoft flag¥ In
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recordin, s, At other times, although the surface gave this
flat appearance, there was no such film. The surface then
was very hard and could searoely te scratched even with a
knife blade. This condition was descrived as *hard flat®,
The observations ere summarized in tables 11=16, The most
detailed observations were those ..O8 .. Polriasr bed oysters
in 1941 (tadle 16) and these are used aw & basis for
diseussion. The other dasta show the same features with only
slight variations and help to complete the nicture.

The central part of the shell, bordered by the glossy
marginal ridge, had the *hard flat® appearance in the early
gpring, At the end of May before marginal growth became
apparent but ,_ it when “internal®™ growth started (see section
of thias report headed "Relation of Conditiom of oysters to shell~-
growth and shell-proportions®.) the whole shell interior
took on s highly glossy appearence. This sheen continued
until the time 6f, or shortly after the fall peak in condition
in September. It changed fairly quickly then to "soft flat".
This lasted for only a short while and during the fall ddcline
in eondition when the water temparature fell to about 10°C the
“hard flat" surface appeared. It was with this shell condi=
tion that the oysters went into hibernstion and mpparently
will mo remainm until the glossy appearance appears next
spring.

Iszlands of chalky shell described in the part of this

E.port headed "Chalky deposits on oyster shelle®™ were

" .5 1o i B4
VB W e LA Al



http:oompl.te

- 40 =

formed over the glosay surface starting in the nlddle of
the period of mar inal shell growtn snd continuce through

the post=spawning reriod of poer condition.

Yellow Arers

In studying & sam-le of shells the axtent uf the yellow
patohes on ench valve weus estimnted und exjrepscd uu &
percentage of the totel nren of the Internal free. The
average vialue for all valves wre 1isted in tables with
the dates for a.e Bay-le concerned (tables 11=16)., Tie
tablee si.ow that there were yellow arens to be { und on the
inner surfaces of sone sliells at all Limes of the yesar. There
wa8 an increszae in their cxtent during the .ost=sprnwning
reriod of low condition. As the yellowness increcu.d the
chalky aress were covered, (3ee mection of this reiort
heszded "Chalky dejorite on uyuter snelles®.) Gnen the ,lomay
apresrance gave way to Llhe "soft flat" the yellowness wue
grecatly reduced, Thnere yne further reduct on when the "hard
fl:t" appearance develo ed. after this there was litile
chv nge until the followihne aspring.

Orton “nd Acirtialingenm 119c7) regn-d the Llotohea
aimply ae reyionu of nacreous shell «1th s lime content
lower than norm=l., They recsort finding it so free of lime
that 1t eould e jealed off fn strire like yellow Limoue
prper. This #opreme condition wuset be rare Lu our oysters or
very ir nelent for 1t won discovered in anly two af 'he wruy
aliells - miined, There vere —~art af the ruirler bhed an- le

fished July =3, Y441,
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Ihe writer hre faund o001l gsheets o aludlvg Tlexitle
yellow materinl wshrutiting off “chawuered”" psris o° tue aliell
envity or covering s we forei.n otjrot within the shrell,
lunz (1941) hae whiown that wuch » film 48 present in the
partitions Luilt over the blister wor., lolydera, The work
of Grook (1905) guot . d by Truitt (19:1) and of Douville (1836)
and othere indicnte thet inis Iuyer is almoat ‘ure cocliyelin
and thet such sheets are Llie onmement membrene for Lhe
develoyment of normal nacereous shall,

The present date shov that yellow Llotchrs occur rarely
in the reglon of Lhe marginal ridye but thet they may mRp-aur
-t random in the -ediz1l reglons, In mruy cmsep, “uwever, t.ey
ceered to Le delilerntely !lormed af ~hen found slout the

atop ed=up ends of e.ell jerforations caused Ly vlione,



Table 11,

dppesrance of mhell interiors for Cooper Led oystiers

Date Yellown.sas Charaeter of Inner
Surfaoe
1940
July 10 Covers up to 30% of glossy
the shell
26 Com'ons eovers up to glomay
75% of shell
Sept. 10 Commoni @ver upto 50% glossy mostly: a
of vhell few eoft flats
24 Comnon ocut deorsasing All soft flat
Oct, 23 Mugh redugedt ocovers up
to 20 or 254 of shell all soft flat
¥of. 20 Further reduced but in aome 2/3 hard flet
there is still as .uch es rest soft
20% of shell still yellow
1941
June 12 Very 1ittle 1 5% or less glomay
2‘ L] " Ll L ] L
July 4 " " " " "
29 Ext8naive: up to 90% in ¥lossyr one or two
somae shells st.ow the start of
soft flat surface
Aug. 22 Extensive bud reducad glomsy but some few
starting soft flat
Sept. 8 Bxtensive some up to 80% 50% ¢loesy rest soft
flat
23 Covers up to 50% of sonme nll sort fla t
Oet. 14 kuch reduced (ut still uore 8till soft ‘lat

taurn .n June ")




Table 12,

Appearance of shell interiors for Gillis Cove cymters

g feow

Date Yellowness Character of ledial surface
1940
Mey 24 Very little : up to 52 Almost all hard flat
Juns 3 " - I = e " »
fointly aoft flatse
14 » " LU S Aluost all hard flat
23 'Il LJ " L n " L] 1 L
July 12 “ . t Dbut some dostly all hard tlat: o few
inerease glosay
Aug., B Snne as in July All plonsy except whare
covered by chalk
24 NMore: up to 10-15% All gloesy
Sept. 5 wite m bitr wup toc 30=50% All glossy
moetly in uppers since most
of lowers are now covered by
chrlk
19 Liilte a bit learly rll ,lossy: a few
goft flate.
Ogt., 1 5till g ite a bit Eany glossy somaz soflt
and some bhard flat
18 Decreasing Mostly eoft flat: some few
hard flst and B few glossy
Hov. 4  3till up to 20=30% in Moatly flat soft: some
some Bhelle glosuy and some nsrd flat
16 Much reduced 5=10) now All Boft flat
Dec. © Unly a 1ittle now Mostly hard flati zome

solt flat s8till though
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Table 13

Appearance of shell interiors for South Gut oysters

Date Yellowness Character of medial surface
June 27 050% cof shelle have blotohes Hard flat (all)
covering about 15% of ,rea
Aug. 8 Lees yesmsow 5=10% Almoat all gloasy
28 Less than ¢ ehow Lt aond thess All glosey
have up %o 8% of shell yellow
Sept.1l2 Tresent in less than half the All glosmy
oysters mnd oovering up to 204
ef shell arem in thase
256 Hes increased three guarters of Almost all glossy
oysters have ye)llow blotches
and in these it covers up to
20% of shell surface
Oot. 17 Less now: those that have it 2/3 are woft flat] rest
ere yellow over 10~15% of are hard [lat
their area
Nov., =& Only half the oysters nave any Almost all soft flmt:
yellow mnd theee it covers one hard flat in the 1ot
only 10-15% of the shell area
15 Do. 15-20% %4 are hard flat: rest
soft flat
Dec, 11 Nearly all white but soume have Almost all hard flat

upy to 10% of shell area sellow




Table 14,

Appearance of shell interiors for Mmlazawatoh oysters

Date Yellowneasno Characier of medlial surfaoce
1840
July & Up te 30«50% of shell Iirrd flat
surfaee coloured
aug, b “lightly less: uy to 0% Gloasy
2‘ - - GIO!BY
Cot.s 1 Hot very co mon but some Hearly all soft flats
oyslers now have us to 500 1 ar2 hard flat
of chell area covered
17 Further reduced: none have Heuxrly all hard flats
mare than 30% of shell area 1 6r 2 soft flats,
yellow now
Bov, 4 TFurther reduced: jpract.aally All hard flat but one
norne
15 Ireseut in ~ few covering uyp A1l but one are hard flat
to 10% of shell arca
Dec. 9 V.ry littles up to 104 ~11 but one oyster was

herd flat: it wae soft fikt




Table 15

Appe tence of shell .plericry ior iolvier vcd o svers

Dats Yellownees Cnorracter of medizl surface
1940
June 17 Little or nne All gloasy
July ¢ Cormrmon: up to 0=507 of " "
shell aren covered
AMg. 13 C.-nsiderable incrense: " "
yellow ones have wur Lo
604 of ehell orea coloured
Sept. 7 Ferhaps o a8light reduction " "

18 A reductiont no systers sila 3/4 of oystern are
pore than 30% of urell srea gort lat now
coloured now

on At mest Z20% of -vell area A1l zalt flat
is coloured now

Octs S At most 17=157% 18 now yellow: AR 1) et flat
oveters with yellos klolchaes
are ot comunn

e Yost orysters are ire witlite Arout %07 of ovrters
nows up 10, of arcee of ina are now hard lat
othere is yellow

Nov, 22 o, 18 ~ 207 A1 hard flat
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Changes in Spegific Grovity of Oyster shells on Drying

The. specifie gravity of s:m; lesa of oyasier shells frou
the Wilbur b=d, 3hedine Bay, H,B., and Gillis cove, N,0. weére
mensured on Marech 11, 1942, Theze shells had bheen stored for
a lon. while in the Liologicel m.ation and hed Rhd ;lenty
of time to dry thoroughly. The average values obtained to,«ther
with values obtaincd from me. suremente on samples of fresh

ehells from the same mreas are listed in the table below.

Source of Shellw Drte of Detler = Date sliells were dpecifie Grav=-
mination reroved Irum water ity of shella
“ilbur bed My 24, 1940 Eey 2, 1940 2+34
i Kurchlll, 1942 sert. 7, 1940 2,32
Gillias cove Jund 28, 1988 Jupe 27, 1939 1.82
° ¥rreh 11, 194c Jept. 8, 1940 1,59

-

The loss in specific .ravity during storafie was very low n thé
case of ihe ¥ilbur Led stiells tul wipgh for Gillie cove., It has
already been shown {(4edcof 1940} thet the Gillis cove shells

are wuch more chalky than thoame from Lthe wilbur bed. Itresumably
the changes are due to water oss due to dryine and 1f thils is
the case Gillis cove shells wust be more porous than thore from

the ¥ilbur bed, An experiment wna deslgned to test this,

¥ater Absorption by Dry Oyster Shells

A hacksaw wue us:d to cut ,iec. 8 0f shell from the valves

of Joirier bed (Shediac bay, N....) and Gillis cova, N... shellse.



Tabla 16

hppearance of ghell interiors of Joirier bed oysters,

———

Date No.of holof Av.f of uhsll Charagter of medial shell
aoyaters oysters ares coloured aurface
exa .ined with in thtiose with

yellow yellow blotcliem

1641
Hay 19 3 3 18 Hard flat
23 6 4 b » s
31 © 4 2 2 In half the ocysters glossy
in reat hard fiat
June 7 4 3 > Glossy 1lr mll cysters
23 17 9 7 Gloany
July 2 14 9 % Glossy
10 1d 11 24 Glomsy
23 13 10 Gl Gloesy
Aug. 4 15 16 4l
13 18 14 45 W
29 10 10 1z Mostly glossyr in m few a
thin soft f11lm is starting
Sep,. 10 w0 10 1€ A11 oynterz solt flat now

Oct, 8 10 9 ] All oystere novw hard flat
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<

The pleces were wikighed while Btill dry &nd pleced in & Jar filled
with sea water mnt the Biologleal Station on March 10, 1942. On
Maoroh 16, the rieoceas were trken out, wiped dry, allowed to eir
dry on the laberatory table for twe hours, then reweighed, .Thl

results are listed below,.

Descrirtion of shell Weisht before weight after % Gain in
Fragmenis immersion immersion weight
HIB grﬂ.

@illis cove ehells fiehed

May 24, 1940; air dried
t111 Maroh 10, 1942

%A . Fiece from central region 2ed 3.0 25
of a left valve (very
chalky)

B. Flece from hinge area of 77 8.3 ']

same valve a8 last (much
mo§e nacrenus material in
it

Folrier bed sn:lle fished
Sapt. 3; 19401 air dried
til1ll ¥arenh 10, 1942

A+ Plece from medinl part of 4.1 4,1 0
& right valve (almont pure
nacreous shell

B. Plece from marginsl regicn 7.8 7.8
of a left valve (a amell
amcunt of chalk inm it)

A

jﬁ This piece had such 2 Yow specific gravity that it floated on
the surface of the water throughout the whole six days of tue
exrerimant.,
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Shell Yroportions of iMya Areneria

In the spring of 1241 it was sug,eeted by Dr. A.V.h.
Needler that some coundition tests i nt be mrde in the fall of
the year on soft shell clamus grown in experimentgl jlots in
hovae 5o0o0tia. If the same index were to be used as in the study
of condition of oyeters it would require a good deal of extra
work, The reason for thie is that shell capacitiy of a soft shell
clam ie difficult to mensure directly. The shell i5 never closed
#8 in the oase of the oyster and woulds would have to be madec
betwesn the valves and tne volumes of these moulds meaBured, It
wage considered thst lineanr measuromentes of the shells alpht be
used in rlace of shell capacity for an cxpression for size in
caloulating an index to condition of & clam,

To study shell proportions two lots of cleme were dug
from the Tlats oppowite the Foirler bed in Chediac bay, on way 27,
1941, Thene were tnken [rom the sseme position on the beach, one
lot belng of slightly larser clars then the other. The len, ths
(greatest measurement from nnterior to ;osterior ends of the
velves), helghts (prensert measurement from ventral to dorsal (hinge)
tord:r of the vulwe), snd thickneeses (sreatect we:rsurement from
right to left sides of the cloaed shell) were measured nfter
removing the meats. iutty nroulds were mnde of the npace within the
valves and the wélghts of each of these tmken. The specifie
i,ravity of the putty used wnas alsno meansured and the vol wmes of
the eraces between the valves comuuted from these values. The
data appesr in taule 17 velow. Various ratios vere worked out nnd

thee ure aloo iuncluded in the table.
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from the table it will be seen that there is considerable
variation in many of the ratios., That wnich most nearly

approaches n constant is the ratio Shell capacity 1 length.

helight.thicknens

Table 17
thell FProportions of Mya aremnaris from loirier bed
flatﬁ, vheding ‘bay. N.B.

L H T i |
Lenyth leight Thickn:es T L.H.T. Shell padieTs L B
Sum mra mm - L enpacity BsCs €. 5.C,
mm
44 29 15 .66 .34 102 7.4 0 C.0 3.9
4" 32 18 OB LB £72 2.0 30 5.0 3.6
47 3 16 66,34 34 8.4 o8 5.6 3.7
49 28, 16 57 o33 219 7.5 29 6.5 3.7
44 29 14 JBE L 36 205 7.4 28 5.9 2.9
39 27 15 .69 .35 158 5.0 32 8.0 5.4
40 28 14 .85 .35 146 5.2 29 7.7 B.C
be 36 19 64 .34 163 13.4 29 4.8 2.7
52 33 19 63,36 226 12,7 26 4.2 2.6
57 36 22 63 .39 450 15.6 29 3.7 2.3
57 36 20 B3 .35 409 £l 27 3.8 2.4
57 38 19 .G3 .33 390 1347 28 4.2 2.6
55 36 Z0 B4 36 305 12,9 30 4.3 2.7
583 41 28 .65 L35 570 16,7 29 3.2 2.1

The avaerage de.iatlion of t is ratic from the meesn ie ap;rox-

imately 3% which 1s within the Ji.uits of cxperimental error

in ite determination., It would not be unresscnable therefo

to use the value lepsth.bielihit.tuickness in ploce of shell

re,
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capacitiy in studying condition in - limited erea such ss the
one just dederited, Further criticism of the value should be
made on data {or clsme Jrom different localities und Irom
different levels on the flats before the value could De

Justifiably employed in extensaive tesis,



Appendix 1
Letsoroloy

Thne methode of obmervalion were the veme na descrid 4 in
the 1940 rayort (tedcuf 1940). The times reeorded are
Atlantie Jtandavrd up 4o Juas 11, efier wi.ioh they are

Ltulentle Onyliighit Saving,



Leteproclogy dhedige 3ridi e

Wir Tew eratures

Date Tine laXe Line sreneat Remarks
XYay 16 9:00 B.n. 48 41 46 Fresh Wi,rainiag (raine:
ull yesterday and last
nisnt)

6100 paee G0 42 a4 Cloudy; mod. . da

17 7330 "o, 20 dg 20 Clearing s licght Sw
O3B povia g4 he L& leir; li:nt Lk

15 U136 Reii. ] 44 5% Iignt reing light E

19 bi3lh n, U ) LG Hriprty wode .
2330 n.. 2 e He venuok thercometer)

20 3100 feie B8 44 418 il. cleary riode K.
B435 1 57 43 49 Clear; iod, 4k

21 82D n.. £8 34 Ho clenr; Light .

g2 5130 n.z 74 £ ¢] ug 1 1. ¢loudy; fresh os
1328 1t 73 R a8 1 le ¢cloudys freeii -w

£3 7:43 n.m e ad 60 ite elous,p mode b
7:15 bl 77 od Ll viondyy vod=fresh (G

=4 $2BH0 ., i H 46 48 haining heevilyj wod.dk
TiDE per 4G 5 29 taining ecavilys HE gale

25 8320 wen 41 oG 41 holuing; modl Lk
~emew Lenvy widduy Lntemnitbhient ralu all day

6 (1545 nel 7z 33 £l wleary lipnt ivie
Hedb g, 31 3 54 wilenly Lods e

3% D255 a.-. 4 at ha Clerr; nodefreah E.
¢340 ma e ~5 .G 1t ¢loudyy fresh E.

8 G 4% war 51 iia 51 Clenry :0de Lise
!':10 el 24 Hl OuU \;]L}I'd_,'= 1.’;Qd,. Y

(riined during night)



Ket6omology ghedinc Bridge

Alr temperatures

Date Time Hax ¥in. Present Remarks
May 29 9130 a.m. 60 44 44 Cloudyy fresh Nw gale
by noon, rain and snow
8150 p.m. 46 36 40 Clearing; light NW
30 7135 a,.m. 40 36 40 Cloudyj fresh LW,
====Intermitient ahowers all afternocn
31 720 a,m. 55 38 50 Clearj mod. AW,
June 1 8138 e,.m, 64 37 64 Clear) light =.
==== glear 211 day
B. 8100 a,m. 73 40 58 Clearp light SE.
9110 p.m, 68 56 58 Clears light &X
3 8110 a.,m, 58 48 51 Cloudyj atrong M.by E
7103 peme. 62 50 50 Clear; light NE.
4 8:10 r.m, 50 32 50 Pt., clcudy} light &,
7125 p.m. 74 50 60 Ft. ocloudy) light SW.
5 Bs55 a.m. 60 41 52 ¥t. cloudy}j mod. H.
6120 p.m. 60 L2 b2 " " 3 fresh NE,
6 8110 ‘a.m. o7 44 b2 ¥ " 3} mod=fresh
N.E.
7125 p.m. 64 52 56 Clear) mod, E,.
” 8106 a.um. 80 37 60 Ulemrp light 5°.
7:00 p.m, 72 690 64 ¥t. eloudy; mod, SE
8 8140 m.m, &4 60 58 Cloudyj lignt SE
===~ pt. cloudy nll dey
9. 7120 Al 86 65 55 Cloudy; fresh W,
' 5125 p.m, €0 50 60 GCloudy; fresh W,
10 8:10 a.m. 50 42 26  Kailning) strong Hw.
~==~ rained off and on aAll day} whnd be¢ ie near gale from
the N.E,

Daylight Saving time used ffom here ons

11
12
18,
14
15

6t15 a.m. 46 42 42
pt. cloudy, wnrm

WA rm

WA I'm

couldy, wat

Raining: N3. mear gale



Keteerology Shgaied JBrigge Yage 3

Alr tomperatures

Date Time Mrx, kin, Frasant Remarks
ay 10 9150 p.a. 70 37 87 Tte cloudys still
17 8128 ey 82 &4 (L Cloudys light 3V rain
last night
7i05 pums 74 60 70 Cleary light 3w
18 5:30 a.m. 0 53 53 Clearistill .
8120 p.m. B2 53 67 Cl ars light S
19 5150 a.m, 63 84 58  Pt, cloudys fresh S¥
B:05 p.my 58 L8 87 Presh %} raining heavil)
20 7129 »,m. &8 6 L8 iight 5% cloudy & fog
$:40 p.nm. €4 54 54 Cloudys mod, H.

21 85t35 con. b4
mwm—w 7@TY H0ot day, clear all 4a;-

[8,]
ey

4 Clear: light SW

22 8'35 Aam, o3 G4 78 01"11‘. ﬂbﬂ- :J'I
~==e D@AVY #nower rain in late p,w. and thunder

p 9300 =,a) L) 32 &8 Clearp fresh IE
Tiad 3%, G 54 vé ~lears light E.

w4 9:00 a.m, -3 29 54 Srighty mod. €W
T80 pur. 2 48 64 Cloudy}) mod. NV,

Z8 G130 a.m,. 4 a4 Y] Cleary fresnestrong N¥.

heil in p.m.

5425 T 80 £.0 s ¥t. cloudys mod. i,

28 Bi38 nauive BB A6 ha Ft. cloudys liwlt v,
210 . . £8 Y 32 naining; dight CE

27 8585 m,.m. Be 8 5¢ Cloudy; fresh E, rain p
5:40 pem. 58 52 54 Cloudy: fresh =,

4 9100 &aein. o4 ag 54 ileavy vain in night

Claudy; 1light NW
em—= cloavdy with scowers &ll day

29 8120 a.m, 62 21 Ho heavy raln in night
Gloudyjp light NW
~=-= falr nnd warm all =rfisrnoon

30 2130 a.m, El 43 55 Clear; light Sw
Clear ell 4day



Meteorelogy Shedime Bridge Page 4
Alr temperstures
Date Time Max 5 Min. Fresent Hemayks
) 4
July 1 8100 acm, 74 85 60 Pt. eloudys Mght 8E
10080 p.u, ™ 80 84 Pte cloudy; med. SR
8 8130 a.m, a3 68 63 Pt. cloudy; med=fresh 8V
8130 p.m, 90 e2 78 PY, sloudy) fresh ¥V,
S B148 a.m, 78 52 89 Bright) fresh W
7106 Polle 81 59 73 Brighty mod, ¥W,.
4 8188 m.m, 73 50 (23] clear; light 8Y¥
7145 p.m. 76 66 70 Clear; atill
8 7140 a.m, 70 . }.} &0 Clemry light ¥.
5135 pom, 84 60 7% Clear; light 8B
6 %116 a,m, 82 58 72 mmmmemmeasn————
= warm all day with mod, to fresh 5W
7 8:35 a.m. 88 80 66 Clear} mod=fresh BW
5¢35 pom, 78 66 74 Cloudyj fresh 3V
8 8540 a.m, 74 €l 67 Light rainy med~fresh 8NV
7:10 p.m, 80 86 a7 Cloudy; mod} SR ,
P 8140 a.m, 68 &0 84 Cloudy; light BR
8180/ p.m, 70 B8O 60 Raining hard; light NV
10 7130 a.m, 60 54 56 Eeavy fof; still
8:58 p.m. 75 56 70 Clearj light S¥
11 7140 aum. 70 54 59 Clear: mod, BV
8108 pem. 86 spaw- 5% 74 Cleart mod. SW
ning
12 101350 aum. 74 6l 70 Cloudys still
7485 p.m. 7z 62 é2 Cloudys wed., NW.
Showers all day long
13 9145 a.m. 63 56 56 raining: light B
~e=e rained all day
14 9100 aem, 68 52 57 Pt. nloudyl mod. HW,
6125 p.m, 78 72 56 Clear: light 8V
16 8105 m.m 72 54 63 Clears wod, 5W
7:16 p.m. g0 63 78 Clear: 1light SW
14 68150 a.m. 78 56 58 Clears still

=== gjoar g}l day



8orolo Sieding Bridge tage 5
Alr temperatures
Date Time Max. Min. Present Remarks
July 17 91185 a.m. 74 58 64 Foggys mod. GB
B1%0 p.m. 81 64 74 Cloudyt: fresh S¥
18 8145 a.n. 74 58 66 Brightt mod-freah 57
5:30 p.m. 85 66 [ 1) Brights mod. 8w
19 PB210 a.m, 79 56 62 Raining: light GE
4830 p.m. 79 G2 L[] Light raint fresh SE
20 9345 n.m, 78 86 72 Et. .IWd}'I mod, 5.
=== Clear all p.m.
21 6145 a.m. 82 566 56 Ft. celoudys light W,
5145 p.m. 82 55 77 Clears mod. Sk
22 83140 Bsle 78 54 éa Glsary mod- 3w
23 8340 a,m, £l 61 &9 Clear: fresh SV
6100 pom, 84 68 76 Tts eloudy: fresh &W
24 8120 a.m. ™ 63 b § Lrights fresh 5w
7130 p.m. 92 71 64 Bright: fresh B¥
25 8185 a.m. 84 69 77 Pte.cloudys fresh SW
5320 pem. 80 68 69 Heavy thtnder showers
in Pells
Reinings wmod, Sw
26 8165 a.m. 70 62 65 ¥t, cloudy: mod., ME
8100 p.m,. 70 61 61 Ft. eloudyr med, EE
27 9:00 a.m. a.: 58 60 Fte cloudys fresh-
strong INE
28 9105 a.m. 68 50 60 pt. aloudy: fresh KE
30 61105 p.m. 80 44 70 Clears light 5w
31 68140 a.m. 70 55 60 It, eloudys light SW
5148 p.m. 87 63 83 Clears mod. SW.



Meteorology Shedias Hridge Pnge 6
Air temperatures
Date Time Max, Min, Present Remarks
Aug. 1 8148 s.n. 83 62 66  Cloudy: 1ight BB
7830 pame 80 66 69 Rainingt med, SE
2 9115 a.m. 69 61 €2 Rainings mod. AB
weeeIntermittent rain in p,m] of Bnd, end all day 3rd.
some heavy SE wind in 3rd,
4 9100 a.m. 68 52 56  Cloudy: mod. NW.
8120 pem, 60 58 56 SBhowers im p.m..
_ Togi light nW.
5 8140 a.m. 58 50 58 Clear: med, W
7130 perte 70 586 58 Raining) light HNW
é 8180 a.m. 56 48 6é Bl'lghtl mod, HW
8135 p.m. ™ 56 éé Cloudy: med, HW
7 8140 s.m. 54 48 64 Brights mod. BW
7105 peml 90 84 78  Clear: mod, 3S¥
3 9106 a.m, 78 62 88 Cloudy: mod, ¥,
e=-==' rajin during evening
9 8105 a.m. 38 é2 83 Raining lightlys
_ light £R
~=== Cloudy all day: rain in evening
10 10315 m.m. 78 60 84 Raining heavily:
light NIE
7165 p.a. 65 57 58 Raining heavilys
fresh MNE
11 T155 a.m. o8 50 56 Brights fresh N¥.
Heavy rain last night
71056 p.m. 76 67 56 Clears light SW
12 8150 a.n. 68 48 58 Cloudys fresh o5E
5130 p.m, 62 5@ &80 Cloudys strong 3V
13 Bi1B5 a.n. 60 42 53 Bright: fresh MW
14 9108 a.m. 66 42 568 Clear: fresh 3%
6115 p.m. 70 56 64 Erights fresh 8W
18 8115 a.nm. 68 66 58  Cloudys light SW

Fresh wind from SW all p.m. Clear and bright
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Ketsorology Shedipe Bridge Fage 7
Aly tem eratures
Date Time Hax.o ¥in. Fresent Remarks
¥
Bug, 16 2103 m.m. 78 58 2 Light raini fresh SW
6140 p.m. 64 61 &2 Showers all p.m.
‘ Rainings light cW
17 8135 a.m, 82 67 57 kKod, N.BEs raeinicg
ww== rained intermittently all day
18 9118 a.m, 60 45 58 Bright: fresh W
==== Med, westerly winds and bright all day .
19 9:10 a.n. 73 50 64 Bright: mod, 5VW
20 TiB0 asm. 84 56 59 Cloudys mod, 5.
23 3110 pana. 80 46 65 Brights mod. 5W
i shower in evening
24 9140 8.z, 72 55 68 Bright: mod., SW
25 10100 a.m. 80 46 55 Cloudys light &
5130 p.m. 62 54 62 Clearings light Sw
26 9140 a.mx, 68 66 84 Heavy rain this a.m,
Ft, cloudys fresh SE
7115 pom. 79 64 70 Clear most ef day
Gleuding ups fresh SW
27 9100 a.m, 7 50 64 Brights freah B
5145 p.m. e az 69 Brights mod. SW
28 84150 m.n. 70 44 52 Brights strong S%
5130 pexme é4 52 62 Brightt strong Nw
29 9:85 a.m. 62 48 57 Bright: fresh HW
6815 p.r. 70 57 65 Brights fresh BW
30 8i8) a,ml 86 48 57 Cloudy: mod, EW
==== showers intermittently all p.m,
31. 7:50 a.m. 86 53 57 Clears mod. NE
=== fair all day :
Sep. 1 8108 a.m, 70 51 52 Cloudy: mod. S&i
==== heavy showers in p.m. oloudy all day
2 8155 a,m. 61 52 54 Cloudy: fresh-strong NN

===~= mear iw gale all day
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Meteorology Shediac Bridge Pajge 8
Alr temperatures
Dats Time le.o Min, Present Remarks
) 4
dep. 3 4340 a.n. 569 50 B0 Cloudy! med, LW
r=== bright most of day with fresh NV whkhds.
4 9:00 a.m. 72 A7 58 Brights med, EW
7:05 pe.m, 73 b3 59 Pt, cloudys still
5 81560 a.m, 60 52 A5 cloudys light SE
7:00 p.m. 58 54 B4 Cloudys mod. 8E
6 8130 a.m. 54 50 B2 Cloudy! mod, SE
~-=-= heavy showers in afternoon
7 e==- fair all day with mod. wind
8 8120 a.m. 78 80 80 Pr, ocloudy: mod. NW
"] Day c¢lesgr with bright winds
10 T:3B m.u. 70 40 44 Ft. cloudys light MW
~=--= @lear day with light winds
11 8140 a.m. . 67 43 59 Raining: mod, SW
-=== ghower 1n p.m, rest of day mostly clear
12 8120 m.m. 80 39 46 Bright: wmod, KW
«-==- day mostly clear: showers in eveing.
13 8:30 a,.m. 66 28 45 Clerrs mod=-fresh HW
14 10:10 a.m, 62 32 48 Cloudyr mod. BW
~=== clear all day: showers during night
15 &40 a.nie 13 41 58 Raining hards mod. BW
-— raining in evening
18 8140 a.m. é6 52 87 Clears fresh NE
~=== fgair most of day with fresh winds
18 8130 n.m. 65 49 50 raining: rod, SE
—— cleared in afternoon
18 9100 a.m. 68 49 54 Bright: wod.-fresh IW

==w== nlear all day with fresh breezes



Meteorology Shedisc Bridge Page 9

Alr temperatures

Date Tine Max, Min. Present Remarks
Sep, 19 &8:40 a.m. 62 39 43 Cloudy: mod,., KW
20 9100 a.m, 58 33 48 Bright:s mod.‘ﬂw
, _
Oct. 8 8:30 a.m. 85 28 147 Bri ht: mod. 8V
~=== Cloudy in p.m. and rain in evening
9 8:t40 a.m. 68 42 &é Cloudy: mod., NW
==== gloudy most of days showers in p.m.
10 8110 a,m, 65 33 42 cldel HOd' 33
~=== gloudy =2ll deyt heavy raine at night
11 B8:45 a.m. 50 42 46 Cloudy: eirong NW
~~== girong winds all day rain and gnow imn p.m,
12 -=== glecr all day with mod, minds: rain at mnight
13 8:30 a.m. 32 40 54 Clear: mod. HW
w==w fair all day with 1ittle wind
14 9130 m.mg 56 30 50 Clesr: wod. 8W
«=== 0lear till evening then h'avy wind snd showers
15 86145 a.uw. 58 48 56 Clears mod, 5%
22 11100 m.m. 69 27 59 Cleart light NW
~-== glear sll day
23 8100 a.u. 83 40 45 Cleart: light SW
»=== glear most of days heavy rain in evening and night
24 8100 a.m. 80 34 33 Brights fresh NW
~=== glear all day with Bt ong winde
26 B140 a.m. 42 29 38 Brights light Nw
~-== plear most of day with fresh snd 24" snow at night
26 11130 m.m. 46 28 38 Clecr: nod, W
~e== clear most of day
27 8105 a.m. 40 . 40 Ft. cloudys light SW
==== clear moat of day with fresh W.: rain at night
28 8100 a.m 62 40 60 Light rain: fresh V¥.

====7rained most of afterroon and evening
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Mejeorclogy Shedlag Hridge

Alr Semperatures

Date Time Max. Min, Fresent Remarks
“0st, 29 8118 a.m. 64 29 30 Cloudyy mod.-fresh EW
cw=e- glear most of day
30 7150 a.m. 42 22 27 Clears light MW
~=we= glear all day with lightwinds
31 9115 a.m. 42 27 34 Raining and snowings
we=-= @loudy most of day light wind
¥Yove 1 19:10 a.m. 40 31 36 Cloudys light NW
~=-w= heavy rain during night
e Cloudy all day but warm
3.11100 a.m. 53 32 : 46 Clear: mod, B¥
Week was olear and falr except Nev, 7 whem very heavy
rains fell
8 9100 alm, 87 32 4 Oloudy? fresh NV
ewee glear most of day
® 10¢l0 a,m. b7 58 4 Cloudys light BB
~e== pt, Gloudy most of day
10 9130 a.m. 51 38 40 Light rainmi light SV¥
waw= gloudy most of day
11 9100 m.m, 49 32 38 Clears light W
-=w« glear most of day
12 7185 aua. 46 32 32 Cloudy: light 8w
13 -==== g¢lear most of day with snow &n evening
14 =e=== gloudy most of day cold with snow ond later rain
15 68150 a.m. 41 14 3l Clears light W
18 8150 a.m, 32 15 23 Cloudy: mod, &W
=== gloudy all day
19 ©9:00 a.m. 32 20 22 Cloudyr etill
~==== gloudy moat of day
20 Bi145 a.n. 55 30 55 Clears; nod. 8W
25 8100 n.'. b6 14 16 Brights fresh NW
29 8120 a.m, 44 10 18 Snowings light w



Appendix 11

fydregraphy

The obaurvatfiona th.ia yesr were iinde in the s3ame manner as
desoribed in 1940 (Medoof 1%40/) The timee recorded are
Atliﬂtic‘Stuﬁdlrd ujp to June 11, aTter whloh they nre

Atlantic Daylisht Lrvinge



Eydrography Shedinc Bay (where not othervise stated the
observations were made at the

Yoirier bed)

Date Time Tide Veather Depth Temp. Hyd. T. Sal®
o Hend
May 19 10130 H.¥. Cloudy Sur. 9.3 16,5 16,3 2l.3
Rele L‘..Dd. 'l 5' 9.2 19'6 16.0 2503
20 2.20 L. Bright
pen. Rod~-fresh NE Lur. 10,9 16,3 16.0 20,9 W¥ilbuz
a8’ 10,2 16.9 16.2 21.7 bad
2L 11:00 ==~ Ft.cloudy Sur, 13.1
Rl lod, 3w B! 13,1
AR Light Sw 5! 3Xa7
28 Vi48 LIS Bright LurT. 10.2 13.3 16.0 17.1
Rallie I.lOd. l. 5' 901 18-1 16-1 23!3
51 3'30 H-un 01ﬂ.r SUY. 11.' 18.3 1‘00 23.6
! Pells 1lmt BE. 5. 10.3 10.5 16;2 25.1
June 2 8:08 LF Clemy Sur. 15.2
DeMe light GE S 15.2
3 2'35 HUR.’ Bright Sur. 15.1
pem, fresh UE B! 14.1
4 5100 1.6, 3Bright Sur. 12.7 vilbur
Pema m.dc BY¥ 6’ 12.2 ‘.d
g 11130 4% Bright dur, 15.3 20,2 16.0 26.0
B.M, ﬂOd. B, 6! 15.‘ 20-? 1E.6 26.1
11 8140 H Strong ¥B  Sur, D.4
Very raining
17 10:38 H.P. Ft. cloudy 3ur. l14.4 19.8 19.3 26.5
Ay, licht Nl 5! 14.2 20.4 16.0 <7.1
18 7:30 H.F¥. Bright Bur. 17.8 20,1 19.6 27.0
Poltis 1light 5W 6! 17.7 20.1 19.0 £6.7
19 5380 HK.R., Raining Surs. 17.3 20.319.0 27.0
ptm. m.d. i';E ﬂ' 170‘ 2016 18.8 2?“
21 9145 H.F. DBright Sur. 18.4
Pelle mod.-fresh
oW 5¢ 15.8



Eydrograrhy Shedine bey Page 2
Date Time Tide Veather Depth Tenp. Hyd., T. Salf
R“gg_
June 25 29330 {F Clear SBur, 14.8 19.2 =23.8 2%.1
peR. light BW B'  15.56 19,1 24,0 27.0 /
29 9:115 iR FogRy Sur. 14.2 17.2 3.4 24,2
B.M. . light NW R 14,0 19.2 £3.2 26,8
30 5180 }F kt. cloudy 3dur. 17.2
P-Mm mod. SR 5¢ 17.8
July 2 1150 1.5, Nod. 3W Sur 18,8 19.3 23.3 27.0
PR, gt 18,8 19.3 23'1 27.0
3 7Ti4d H.S, Ll@t R 8ur 19.7
Pels Clear 5 18.%
4 1130 1.5, Light NB Sur. 19.4
Pello Clear 4" 19.5
5 7135 ¢R Light 8W Sur. 21.4
Prlls bright 5! 21.3
Y 7135 L.S. Hod, SB Sur 20,2
Pals Cloudy 4 20.3
8 91286 H.R. Light 8E Sur 19.3
p-m. ClDud, 5* 19.2
10 9120 H.H, Light 38, sur 17.4 190.8 23.2 2%.4
fem, bright 8! 17.4 20,2 23.3 28,3
11 %115 H.¥. Bod. SW bur. 17 .4
a.m, vright 5 17.4
14 1316 E.F. Light NE Sur, 20.4 8.4 Zz3.4 9¢+9 Bugceed
PaMe 5¢ i6,8 18,7 23.8 25,0 ed a
heavy
rein
16§ 7130 L.¥. 6t111 Sur. 18,0
8 .M, bright 51 18.8
17 5100 #R ¥od, BW Sur., 22.1
Pafa Bt 22.0
18 10336 4F Kod,. SY Sur, 19.1
Bell, cloudy 5! 19.2
21 12100 4&¥ Mod,. BY Bur 20,6 20,0 23,86 8,0
noon bripht &t 19.7 23.7, 26.5



Hydrography Ohediszd Bridge Fuge 3
Datae Time Tide Teather Depth Tenp. Hyd, (T) Bl £
Xond
3“1’ 21 12:400 i.l' dod, 8%, Sur, 20,6 30.0 23.6 38.0
neen brignht 8t - 1917 13.7 R&.5
£l 840 E.5, Light 8W Sur. 21.1
Pels elenr 5 20.8
2100 L.¥ MNod.~fresh dur, 22,1
Poills i) eleawr
23 11:80 lieFo Fremh UW Sur. 16,6
1.0 htighi
24 3380 ¢F Fresh SW Sur E2.6
Pois bright 3! 2,3
28 12100 H.¥, Fresh N2  Sur 17.9 19,0 24.3 4.l
Keson, brighs
31 1000 §F ued. LYW Sure === 19,7 £24.0 2Y.)1 near rel
Rl ¢lear 5 20.8 19.8 7.9 barrel duay
in 8, end eof
Uny
Auge. 4 454D L.Re Hodefreeh Sure. 17.3 16.4 15,8 R1,1
p.n. :‘. " 1‘.7 1712 15.3 EI-O
y 4 9100 == Clanr Gur, 17.7
ReMe light %
o 2145 Me¥. Cloudy bure 19,1
R, 1light 0w 6 19.0
E . 7148 1sRe Bright Sur. 18.7 18,3 6.4 3,7
Psma Iipht UF 6' 18:.4 20,1 15.7 25.9
13 11"5 l.lhl Br‘.{;,ht ;Sur. 1&.3
BasMa
18 9148 L., G].UUdy Gura. 16,0
Nef, od, %
18 3:00 LeKs ﬁril'ht GUFge 18.3
Pele fresh .. 3 17.8
20 10’15 Hee w=ne :-3“]." 16.?
Relly 9' 15.‘
28 Belig HeFs Ulﬂutjy HR auUrs 18.4 2l.0 18,6 Talk
ae 167 Zl.& 18,2 27.4
29 11100 LaHa ﬂritht Jur, 13.4
Bollie fresh aX
S.pt. 3 3166 T.u, sricht ‘ fure 15.8 20,1 16,0 <0,9
Feita ;ivtle MR 4' 15,5



Eydrography _Shedias Bridge Page 4

Date Time Tide Wasather Depth Terp. 8p.GK, T 3al.
Bept,d9 9300 == Cloudy Sur. 11.2 19.7 16,7 25,7
Relle freah H.W. Temperature messured
, _ near shore
Oot, 8 %:gb ir Bright Sur 10.9 2036 18.0 27.1
10 2330 L.R. ——— Sur, 10.86 28.1 9,86 27.2 Wilbur
PO, . bed
26 AsMH, - - Bur. 60
26 11000 L.Re == Bur. 9° 23,1 12,3 28,9
8.,
3 a.nm.- - - Sur 4.20

!bv. 11 ‘tl' H.Y. ?I%ﬁqtsw Sur, 6.8 Z22.3 11.3 2!-’

29 Bay frozen over today



C Hsesilanaous tio
Date Time Tide Weather Depth Tewp. Hyd, (T) Bal.® Loocality
Read.
Eay R=2 858 - Bright Sur. 16,8 11,8 16,3 15.1 ZEwotouche
Polis mod ,8W 6! 16,3 12,6 16,3 18.2 transplant
28 3100 EF  Bright sure 1143 Niddle of
Pella fresh IR Buctoucle bay
June 18 8:136 HF Bright Bur, 1lZ.3 20,8 10.7 27.5 1 m. off lt, du
QoMo light 5w a' lie8 Chene Nerthum-
18° 11,0 21,1 20,0 28,5 berland Btmt
18 12:280 18 Eright dur, 18.4 20,3 2012 27.4 Horthucberland
PeMe light Bw B' == 20,5 20,0 Z7.6 B8trait near
18' 11.0 20.7 20,6 2,0 Zephir Reck
19 6188 HP Bright Sufs 18,0 17.9 20,7 2443 4% Grand M, ue
8., fresh uv 8" 15,7 18,5 21.8 29,4 entrance to Bay
19 318 IR g}ou%y 33‘. 12,8 2 .6 2800 28,3 1 m. B of Shed-
Pels ght 8 12,83 20.8 21,5 28,4 iac Id. in
18" 10g9 21,1 2l.4 28,8 Forthuamberland
Strait,
July 14 3138 I Clear Sur 16,7 0.4 19.3 1l=- Seoudouwe I,
Pely still a8’ 14.8 De2=3 19,3 l== and Calissies
Camp
£1 11130 i]‘ Mod, ile Jurs 18.2 20,56 19.3 27,4 TFoint duslhens
Bele bright 9! 17.8 ‘1.0 19.3 28.0 1lat red ean Huo
20" 17.7 20.6 19.3 27.5
21 7148 K3 1ight &% Jure 19.1 21.1 19.3 28,1 Same as 11ls30am
Pemm, clonr O' 18,6 1.2 19.3 28,3 °
20 18.3 20,8 123 27.7
& 11:00 1F Bright sur, 19,0 20,8 19.3 27.4 3ame as July 21
Rely mocd, UW A 18,7 21.2 19.5 28,3
18" 18.B 21.3 19.6 28,5
Aug. & 4130 1R Cloudy Surs, 18,0 18,5 16.8 3.9 1st red oan
Pelts mod, 3I at — 20,4 15,7 L&e2 buoy off jpte du
12¢ 17.4 20.8 13.1 26,6 Crens
? 12108 HF Cloudy Jure 17.6. 1.8 15,3 1.7 Deep hcle eppo-
&.m, 24111 1! - 18,0 14,7 20,3 site Caissiea
2*' l8ed4 18,4 15,1 23.6 Cerp Scoudcuo K
8 18.7 16,4 16,1 23,7
14 11100 1S Bright Sur, 15.6 19.4 13,8 25,0 Grand Digue
Relly mod, SW ! 16,2 19.3 16.7 ohannel at £ap



lnge 8
(J aal obae t1one
Bate Time- Tide WVeather De th Temps Hyd, (T| Sal.,$ Loeality
Bept. 4 3100 L5  Bright Sur. 15,8 18,7 16.0 80,0 liiehibuete Kives
Pty mod, 87 P - 18.8 14,9 2040
as! 18,4 16,86 18,8 31.%2
4 ¥ Bur, === 13,1 15.3 18.6 Righibuote R,
L A s 13.3 18,0 16,9 afd Indianm
25! wew 133 15,7 17.0 reserve
& R dure o= 18,8 14,7 24,3 Righibucte R,
! === 16:8 1 o7 24,3 oepposite Raxton
3B - 19.4 16,7 28,1
Oet, 2% 2130 IR Fair ==s £l,2 10,8 24.0 Little Shemegue
Pery at Simpson's
orsek
Octe 30 11400 §F Cloudy Bur, 6.2 9.8 11,8 11,8 Big Shemogus
© ReMe Oalm 3 e 19.% D.2 24,1 m, up frem
6! - Eﬂ.' 9.2 26.7 DOVIII'I
{foll.reqent
raine)
Ost, 30 MO0 IR Cloudy Buie === 11.7 10,0 13,8 Big Shenogue
Peli, ealm a’ wee 20,86 9,7 25,3 wvhere the tww

shannaln mest
below Cormeau
point
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