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OYSTER INVESTIGATIONS IN 1940.
vy
3. C. Medeof.

Introduction

After leaving the Biological Station at Ellersite,
Prince Baward Island, on May 7, 1940, the writer spent the
greater part of the open water season at or mear Shediac
Bridge, New Brunswick (May 13 to December 1l). 4 little work
was done in Cape Breton Island, Nova Scotia (May 8-13,
August 19, November 12-14).

The season!

work involved the supervision of several

small rearing tests in Cape Breton, carried out largely by Mr.
Robert Gillis. At Shediac Bridge two main investigations were

carried out. The first was a study of the fate of oyster larvae
in Shediac bay and the

cond, and more time consuming, was a
study of "condition" in oysters. From the middle of September
until the return to the Biological Station adout & bhird and a
alf of the writer's time was spent at Buctouche, N.B., carrying
on a joint investigation with Mr

. G. Campbell of the Department
of Pensions and National Eealth on sewage pollution of oysters.
The same study was resumed st Buctouche for two we
1941, Jan.9-23).

s in Jamary,
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PART I. CONDITION OF OYSTERS.

year ago,

dosoribe s different valuo used in the stuly of condition of
oysters. To avoid ambiguity it was considered best £o u:
separate term.

Xn 1940 the study of condition begun in 1939 was cnn—
6 extonded, A report summarizing the work is now
(Medoor 1941) ‘and may be roferzed to for'a disousgion of
ture and ulh\lly effects on condition. Series of samples
oral’y adiac bay and othor waters

¥elntyre lots, Tubles § snd 1 show the same irreglarity for
%6 wnen ‘the writer had an assistant collect the samples for

Technigue, A few modifications in the procedure for
1ndex dete: [on were introduced this year. The ten oysters

o ve tes " 4, s of five sach instead of
miyidenlly & iu 1935, This greaily reduoed the Touting wo

gnd roquired aew and lasger drying pens and budkets for welsnings.

Resiptaslan of WOtk Sypaewers mede Co weieh A0S Bs Mieh s
plified calculation:

Iu order to Nasten the drying of
ventilation port was made in the drying o

e meats and adfustatle
This coul

The results of the tests appear in tables 1 to 12,
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Table 1, Index of Condition of Oysters from Gillis Cove, N. S.

Index of 1 water
Sonadsim "sontent Shell sity x 1000 Bemrks on shell
% Now - of meays  ShelTvolume - dspoaits, snell
ne place 0ld  New growth, ste.

place place 014 place New place

Apra30 72 50
May 9 40 7% Not a good sample,
nade in shallow
wat,
24 63" 56
June 3 60 3 No shell grmnh,
mr; &loa
1 60 6 LRt
28 54 k23 54 Very small deposit
in 2 oyster:
slight marginal
growth,1f any.
July 4 47 92 63 X-ry small dep. in
Tow oyste
12 4 93 6 Ohislic dopuvory sl
evider ‘0 !hlll gronth‘
16 48 93 65 Fewn o
evident.
Aug.5 41 94 65  De) ustly small but present in
#oys. o spparons 1940 o.ex
M7 66 92 B 62 + more common & larger
sep.s 69 14 9 58 56 haLeny dare
ovide: rage; anal
rmx‘gin of 19‘0 11 ap pa
1y 6 12 %2 9 60 58 Dep.being covered "
Oet.l 69 90 53 Coverage nesrly complete
16 87 50 4 Goverage complote; snall
rgin 194 ;"washed
uDyunnooor sholls lack!
Nov.8 81 90 49 all deposits covered now
1 7 % ‘,, o o0l o
creous uy-r covering
chalk is tl

e cnesas o




Table 2. Index of Condition of Oysters from alagawateh, N. S.
Date  Index of 4 water  Shell cap.
Gondltion comtent  x 1000 Remarks
meats  vol.
Apr.27 84 50 sample obtained by McIntyre
{not relizble)
May 11 98 49
Jun.ll 95 57 spawn aprearing.
ul. 5 82 90 54 o chalky areas; littls
marginal growth of shell
=ppearing.
15 110 90 54 nearly all showed soms and
veral had lsr.chalky areas
Aug.] 86 89 49 chalk present in all; some
very large areas.
2 93 89 51 some very large areas, may
Saver 4 Aree of sheri]
ch
freizeds pan,arn e et
1n ma
Sept.5 95 89 50 hnvu cnen-in area:
1 mm,1940 sh.gro,at margin
20 110 87 49 ehulk! areas being covered;
small margin of 1940
lhle
oOct.l 116 86 47 chalky areas a1l covered
now.
17 8 8 8 chali Ll covored; tmashed”
101 appearance present.
Tov.a 105 88 49 chalk all covered now.
15 100 88 50 chalk all covered; nacre
rather thin over the chalk
Dec.15 m 88 50 Chalk all covered.
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Table 3. Index of Condition of Oysters from South Gut, N.S.
Date 1ndex of 1 water aoublnt
Condition of meat Romarks on shell growth.
Yay 7 104
June 25 7 2o, Shalky areas exposed; no appar
Aug. 6 9% 88 ¥ smail shaley dop. fn
de luyins now,
28 122 86 chall
Sept.l2 94 88
25 67 92
lh.ll & !ﬁ-h no t!'l e of germ
Oct .18 81 91 no exposed eh\:lkv areas; ne "wllh“
appeas rering the nae:
Yov.2 86 89 1o o mxk T1¢t1e 1940 sne11
showing at marg
15 % 21 no exposed uhulk' “the covering nacre
is very thin.
Dec.18 95 88 no exposed chalk.

Table 4. Index of Condition on Oysters from Stomey Point, N.S.

apra20
¥ay 10
24
June 3
12
28
July 2
16
Aug.’5
23
Table 5.

oct. 2

Index of Condition of Oys

130
16

MeIntyre shipment; fished from wrong
place.
fished by the writer.

g 20 1940 shielligrovth; no chalky deposits

88 102 mn; 1940 MRS showiig CRRLE dep,
common Lut small,

8y

% " .

chalky dep. extensive
1ittle or'no 1940 shell s
B 00 Mastrin ves wed ycament Tarkd

s from Malagash, K.3.
85 From bar

87 From deep bed outside basin.
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Condition of
Index of Oysters from Poirier bed, Shediac Bay, N. B.

‘Table 6.
Date Index of % water Shell cap,
Gondision convent  SRSIveT.x 1000 Remria
of meats
June 1 132 53 Transplant made June 1
17 125 54 very small chalky dep.app-
et A g
=
20 133 56 chalky dep. larger and more
Gomon; Syme oystsrs Dave
of 1?‘0 ‘h.llA
26 125 55
BDM. 'lﬁh possibly more
narg n
28 140 84 53 large chlxk deposits
simost all snells; i a7 e
in process of o«
July 3 142 8 5 Wsnts a1 nave dspamite
8 110 87 48 almost all have chalky areas
15 100 88 55 a general growth of 45 mm,
f uw shell; enalk dep.
5 a0 52 muq areas common ead
3 96 90 49 ;ll oyunu had chalky
me e 00 8 “ o Ly iy ey
e
25 109 87 5 e o .
Sept. 7 114 81 50 nu.xy areas in
eats By,
18 10 86 49 £ Ralf of oynt s chalky
- covereds
27 133 87 50 al oove h
nacre; nacre not 5103.’ WG
coversd with a chalky "wa:
Oct. 5 133 86 49
23 124 90 50
. ance miil evident exseps
atmarginal regions of Lo
Z Sheli:
Nov.22 128 86 49 iells mhow

od;
i Sy
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Table 7. Index of Condition of Oysters from Wilbur bed, Shediac Bay,N.B.

Date  Index of f water Shell cap. L
Gondition comtent SReIIvoL.x 1000 ey
of mea
uay 22 124 51
June ¢ 138 48 sbout 1 mm, of mew shell
present
19 148 49 mall ohulhl dep, prosent
2% 13 51 small chalky
3 nt,

30 19 52 ohalky areas mostly small;
averages of 3 mm. 1940 sh,
growth.

uly 7 13 84 51 halky areas in all oysters

0. = 85 4 most oyaters nave larger
sreas; 4-5 mu.new sell
Showis,

25z 4 sost o7sters have larger

; 5-8 mm. new shell
Mg, 9 102 89 41 ear even more
extensive now; not mioh
spa

el = Axy 88 49 o but appear
Smiler tas those n
Poirier bed; hard to
Tiataton 1940 shei sromn aey

Sept 132 86 43 halky areas smalle
128 87 4 305t of chalky areas coversd;
mwash® of chalky materisl pres.
over naore

21 147 85 “ halky areas all covered;

aisto o 16eh:
Oct. 9 134 86 45 Tuis semple contained seversl
haped oysters; no
157 84 B
30 14 85 o
155 8 51 zedrzhatkyrarany
oysters; aver.length 23"
Nov.2l 138 85 52
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Table 8. Index of Condition of Oysters in submerged tzgy,Shediac Bay N.B.

Date Index of % water Shell cap. 11 cap. 11 cap. Remarks
Gansition sontent Senvek: Rurvek:
frgp™s

vol.
s. x 1000 x 1000 x 1000
Tate of 58t ur}
June 1 132 53 66 35 Probably 1940 shell
groand no chalk
eposits.
Juy 8 82 90 53 66 35 Considerable 1940

aug, 28 97 89 “ 7 30
Sep. 28 104 89 49 6 33
oct. 29 102 88 50 66 33

Table 9. Index of Condition of Oysters in Scoudoue river, N. B.
June 11 94 !

Table 10. Index of Condition of Oysters from Kouchibouguac R.transplant.

May 31 114 - date set up.
June 29 124
July 13 121 ]
Sep. 27 114 8t
Table 11. Index of Condition of Oysters from Buctouche, N. B.
Oetol g4 92 in Bt of water river oysters
0 91 mar w W planted 1
72 92 "1t % % Buctouche bay in

uly.
oysters fished
opp. the sew
9

Oct.d5 120 87
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Table 12, Index of Condition of Oysters from Cooper bed, Malpeque Bay.

Das " Dntaz of 4 water
Condition content -
of meats x 1000

giell oap. Shell vol.gholy cap-
FotaT Vol Total Vot

Remarks

X100 " x 1000

May 1 110 4
30 108 54
June 28 125 52
July 5 127 86 50
10 106 87 53
2 105 88 51
30 9% 8 49
Aug.29 126 46
Sep.10 123 87 44
24 123 87 4%
0ct.16 137 85 46
23 128 87 41
Nov.2l 117 87 50

61

66

61

33 no apparent shell gr.
shells nacreous with-

in,
35 no apparent hard sh.
3

=,
33 a1 ay-{-r- how e

lxuu. 1-5 mm,wide; slmost all
‘chalky

o]
rhav- now shell
ehalky dep

marginal

large chalk dep. on
arly a1l shells

‘alno : &1L oalx dep,
vore

gompletely a0
surta

bae
bard ca o1l -nc war,geoaf
e11 new and )

Tals sampis not
fished from regular pl:
5o exo oa anuy

dog. ¢
s Sppearance Stiil present meer

34 no exposed chalk.
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Discussion of results of condition studies. A publication

=iy  to_tppear Tn The X41 Jouraal of the ¥Isherfos Research Goar
esred to for & disoussion of the effest of temperavare and

n from this that the results
d the conclusion of last year's

er remarks that higher temperature levels are necessary for
the final stages of maturation.
e orane, peewel gt U

Some cases the index of condition halted at an upper limit
this no tnore Place regard o the fact that hydrographic

It e sign!
19;9.1 ihe highost recorded index Tor the Cooper bed was 124.

It sowms logioal that thers should be an upper liat:
value of ¥ % bocause (1) when oyster meats oommxy fi1
m shell the: " more. Foon for fatteing and (2) the
B4R o the spesiPis seevity of oyster mects: Ths sigatstosnce
Of the lovelling off, howaver, 18 not clear. It might be. simpiy

on 4 cessation of Activity by he sniml after it sttains this
fat state. What s probable is that she wth regulates
it. By contimally enlarging the shell cavity to atoomodate a

growing body such e fixod level of condition oould be maintained
By the oyster., Orton (1928) has mmn that shell growth and fatten-
rogeth 2

r further

y tho
eassion ses- SThe e Stion of condition to srowthn

The Relstion of Condition to Growth.

of the relation of condition to shell growth wa

of the same tray and at each observation 10 were used to determine
the index of condition.
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gbservations were made st what might be considorsd
turaiag points 1n th Eikovuations i Tagax of sonditions:
PRI Soar the Pifinning of the speing Fetvening

riods
2) Fuly 3, tmatiataly atier vis mjor spavning burss.
3) Au at the o].n of the summer period of
?) our ecutltion:
4) September 28, at the close of the fall fattening period.
5) At the end of the fall decline as the oysters were

ing into hibernation.
It,1s hoped that & sixth observation will b mads in the spring o
941 to discover what changes it ety o whaves.
D105 8 and 13 summarige thebe coReriatis

{:
(
{
(:

From the tables it will be seen that the amount of growth
ng the season was
t

xt; o a
VoLl So Stuly both bobton and tray seatiticss 1a ahy Petuse works

The data show that there was just one period of rapid
th in length and this was during the period of spring fattening.
1 growth during the periods of fail

n
8
g
§
g
2
2
)
g
5
¥
g
A
u
e
3
3
5

e between 15 and 20°C, A similar condition
ulis for according to on.on (1988) sneal
Beles on only wien the water temperature
{spproximtely). Belaing (1510) n

t o shell growt b goes on only wen temper-

Gtures are above 47-48%F: Galtsoff (see Higeins 1933) states that

SASIL cremth somtiman thrcaghout the eals taasen.

Oonaitions smong illis cove oysters (Tanle 1 ana edoof
1941) suggest that e 11
yilL prevent snell oagihs Eoare sy a1 gL V10 :ns. re)at-

OTI Ly ceve 12 fha sectut park o By, Ghia spreirs
el avidause of- el groviny o Sie SUNaSRAA AT
That dnioh Bettied in 1939 seemed t0 have siresdy a
22FEin of shell. The water temperature at this time war GEly 9°C.




Table 13. Summry of observations on Poirier bed tray oyste:

Length
inmm, June 1 July 8 Aug.27 Sep.28 Oct.29

-12 -

/4 5 3 1 i
5 3 1 1
12 6 5 7 8
8 3 7 7 8 Size-frequency
u 1 14 17 18 distrivution
3 10 1 H ngths of
3 6 6 4 3 =
1 2 1 1
102-105 1 1 1 ]
106-109 1 1 1
little ool not much (on
or none able ites Thdiosved)
o3 Tew margina
shell gro.
1ittle on_chalky
or none Cieposit:
P of fattening
spawn- bttt
ing
fattening
132 Index of condition
50 49 49 ks 4 Mo.oysters meaguret
2089 2344 2501 2557 2576 total volume
©8 49 sz 533 536 average vol,
per_oyster.
53 53 “ 49 50 Tulse of ratto
ap.
Total vel. x 1000
35 35 30 33 33 Value of ratio
8holl Cap.
Total vol. x 1000
66 66 70 61 61 Value of ratio

Shell Vol,
Total vol. x 1000
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change in total volume did not follow the urse
gonth dn Length, 0 thpoomirery 1t wad sloy Guriag She. lprlng
r.monzng peatod Sad she S took place during
t-spawning period of low condition‘ In was observed or Iuly B
ume ulthmlyz aommubx- growth in length had taken place,
Y ipuce Detueen the velves seemed vo Mave shanged
Very 11ttles This was because the fresh "shootsr of shell of of upper
orer vilves were in contect only at thelr fmmer en
flared ajart further and farther tomnds their

peculiars S7ia hare dimyREN
P lengtn vook p1 sumer poriod % lav index the
oline ata tnsconse sonsidereviys To w ob that the

e shape

Tieaito marein of the upper. valte sooommotaved I
o"the s1g1a Tower vaive. This permisied o newelling
Siadl aad"a sousequens. taoreuse. in volums witaoit LRy Soosuparing
increase in lengtn, Untortunately no measurenents of thiskn

made on the oysters or this change in shell proportions might
Tave beon detected in them.

The swelling of the shells with the consequent inoresse
hell capacity would influence the values obtained for

{haex'or contisizn oy

poran norease in the
increase in the welght of the meats to ki
post-spauning period of low index noted in the condition stu

Duriag the period of fall fattening a moderate inorease
time when nacrecus luyers are

in volune was ob
Tab OMUYOE Yhe-slally deportse soted oh the 1as1d shell.
Fhia process may reduce the snell capacity
BISh the hope of shrowiag sere Light cu sheoompliokied
ral other caloulations were

e tavton” Shet c.E-unz hop. 4 s:o}.l c:g:::q s

g
and Sholl Yolumé . 100 are listed in tables 8 and 13. Changes in
the Valuos of these ratios seem to be systematic. To test this
spparent cyelo 15 the Gnanging values caloulations of the vlls

s fizst fatlo were aiso mde for Sher eries o Cocper b,

Fotrier | h.e ond wilur bad (fabios 1

uuua (oore gawa
2, 6 and'7). The valu sting that

thars o  oyeito change. The Fesl r bod are tne

mn sysf

matic. This might be
) regular

s we:
BheiL: shipe was sonerasd
The other two ratios mentioned above were, therefore, worked out

for the Cooper bed seri:

fa x 1000
he average value of the ratio
Taried with the stobts: It wes Bignest for young oysters (tabie 7).
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Among the adults the OLLLLs core oysters ha the highest value -58.3
and Malag and 5]

Gysters have smaller shell cavities than poos-shaped ones.

Tne valus starts uigh in the spring, dips fo a low
summer S 1ou poiat 1a Teathed
STan e the ﬂhllky d.pol;tl - zn. shells ( astion

plnu the m um. of
sits mae " cetice. the” shel
oo Ik Shevrved Bee She. Oonpee. ved
S0 \In Teisibtaray srouss in ibe vaitsar she ey T
apac

W X 100, #hy the value for the ratio TotalVolass > x 1000

at the same time reach its minimm value for the season
e

s may expla

e gradual rise in ne condition factor in the middle
58 Jote summer vater temperature 13 stil]
0 e Ao ing may be due not Ao asemal rave-
1y to m . the snell capasity by the appear-
of o depost itioned al be me
of galoulating the mu.x ot eondiuion aay Seductien is the sheld.
capacity would produce an increase in the index of condition with-
2 iny actual lnoresse in fatness.

e Tosults of o further stuly of shell proportions is
Smsasnted Ta vin BENLIS ST Feopertiens of oreber

Summary.

ino; L Dk e .
spring m‘u-lng zn. rnunng ariod sisa water Beaperetiiis cangad
v L

ot sing. saata 45, Ixsartats with AMATE Erimth: bves
though tenperatares o the tins may be Favesravie £0 Lo

The linits of temperature and salinity whioh control shell
growth may be diff or young and older oysters.

Tudshell growth is mrginsl at first (length and wisth
{norease), Later tne val 11 apart (thickness increase:

12 povetiie that cuiy thes does the maeril space etween tne vaives
increase to any great

Condition and shell grovtn seem to be very intimtely
assoclated and further study o ane general type would be
iroategens n Shearing up vus' probiens

B s Savuane ase s ol
eyelic chan; They are most conspicuous iz late
TUe their sigaificance is nov olea
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The Influence of Sex on Condition.

Quite often in sampling 4 stook of oysters it happens
the numbers of males and females do me=
o, If the sumples of oysters 7o smail, g4 i Sondsviod
5d it there chanced to be any consistent difference in the
L0 eaw o omdivion ron/aciesmad temeissin {3 Rouli b Uert:
sure this difference in order to allow for i, During
of

the investigation on condition several d u..uon.
were made separately and females from th
Oysters. The results appear in the following tabl
Table showing results of Sex-Condition study.
Date Index of Condition  Source of
Male Female oys Remarks

July 3 145 138 Poirier bed Jysters full of spawn.
July 7 142 131 Wilbur bed " nomoow

25 129 125 R

contain mich
Aug. 5 88 83 Malagawateh lot contained 2
. <

aug.28 88 99 South Gut  Oysters full of spawn.

n addition to the above tests another observation was

.y by inspe

fattest being placed first in order and the poorest last. After

this the sexes of the specimens were determined and the order
bo:

ATthougn the data assembled so far are ot extensive
gnough to permit general hey do Figeest that
foma. abgililiosiy Tetve: than Ta
igas Anwrﬂlu 6 Masuonoto et al (x»z)
Shown qust nu Sarbobydra
e b Senitie, Sidsy
© tabe any asocuat of peseiois irregulacieies in the fesuits whih
might have been introduced by unequal mumbers of males and females
in tre samples temt:
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Failure to Spawn Affecting Condition.

behavious of oysters in 1930 was apparently
aifterent from ehn in 1939 lldna 1939a). In spite of failure to
@pawn there was a drop in condition during which degemerating ova

beerghd. in the sonads rarle 3). This fall cane about 8t &
when temperature condition:
Baihcien saers was < sdow oo

A st
Decenber 1939 and in the warehouse
GatAl Deceavar 23 were placed in the. basemen
s Satar Taagisg 1x Sempereters pwivees b md 1. wus siioeod
%0 flow over the oysters. Most of them opened and seemed
Ipumping normally. After two hours of this trutmt(nne lots

¥
a wbte. piabedin covered
inire 1a'a ealvesioed trea bat. Thes m

K o
he Biological luuon
water tank:

In the sub=basement of the Blologioal |
1R ettt box piesed: sutaids the sketion Ths

box was lined with rock wool o' tenperature

thermostatically controlled at 1.1°C.

A sample of ten oysters, some from each of the
sires 34l s vevsst Thr sesaialon B the Deglomiags Fedm fimw
o tine water was sprinkled over the oysters, the dead counted,

204 ssaples removed for Bomaition tests. 'tcnplrnt\lr- rocord:

made from maximm-nini comef
bozes inside the nuuon. ‘I exper mentel results ave listed
ow in tabular form:
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Results of Condition Tests and Mortality Counts on Stored Oysters.
Date  Basement storage  Sub-basement Thermostat
Goncition i  Goniivion dsad  conaivton Geda

Dec.23/39 126 o 126 o 126 o
Fer. 7/40 112 27t
Feb, 8 1092 46

" 20 nyp? 1
Apr.23 0 )

"2 984 104 n2’ 7

(1) Have a vile and lingering taste; some very Gry
inside 2 Wubble of gas within
e mm-m. o1 the heat
o wors Tlico1d ana stale smeliing
1ittle dry inside but were

u:
stale odour and taste that
made them unpalatable

record for storage test (°F)

Dete Max.  Min. Pres.
Jan,5/40 48 51
o 13 54 49 ]
" 22 5 40 48  Basement temperatures
Fov.3 5 42 4%
Dec.30/39 53 [ 51
Tan.; 10/40 52 13 48
50 48 50  Sub-basement temperatures
pr.25 ] 50 52
Hotailimha besulnganie of he tharmarias. Thiow AP0

ng

6 3¢ 1a waLiEy o

© hat ariss ¥ erimental period
s Gold encugh te freess zn. eretors HAthia Bhs 2ov

Temperature storage chamve

t ond we
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The results of the experiment show that:

ing storage thers is o sradual falling off in th
1ntex on comaition: Tals. Lo show sad does not sonfliot with the
finding of Russell (1923) sccordlng to wnich there was 19

wa
Eisoten siaiast SUEing @ Seaciay Jariod of asorege 12

Part of the loss may have been from drging out of the
meats for in the later stages of the test many of the oysters had
very 1ittle shell liguor left.

This falling off was more pronounced at higher than at
ower temperatures.

mortality of oysters is similarly higher snd more
Tapid ot Alghes thuk o8 Dowes n *The
bundance of coliforn organisms

yotars siring Merager.

e flavour of oysters suffers uring storage and t,
Moihs storags’ Eh Tescasns Ceaperabares Ml Sure 1astisie,

During one and 4 half months' storage at 1 to 2% (whion
4 storage com-

s ervations
on oysters allowed to hibernate undisturbed on the beds discussed
elsounere (Msdoof 1939a and 1941)

I3 considering these results it should be borne in Mad
that the oysters u: te: held i

S R A R B g R R BTN
up. g

On_the Water Content of Oyster Meat:

Several series of observations were made this year on the

shvgs oonsent of yvkar meate. The results ary Hioted 1o the sabies

¥ith the index of ooadition. It will be seen

nyuh of nhnn& Ay deseribe
(1955

naocn

sumoto
higher sinee o autho t not with meats that were
Trosh bat with thoss tha were ﬂrninld and aried on filter

and cotton cloth for 1} hour

By plotting the index of condition against percentage,
water content it wil hat there is a roughly straight line

Teletiontbip betwesn the to. The e e s

8 soan o, U imiaal fex whout QLY dirorent Mas
This partly due to diffe: n
Tater shioh 1o & Jargs cxtent o

rences would effect dry welghts and, consequently, the volumes
of the index of condition.
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m the above it might be considered fi e in goneral
5 155 The pecesveuen maber oomtest 1n Shase o SUATinter of romm
dition in desoriving the condition of oysters. The advantage woula
k in arriving at a figure. As yet,
however, the relotionchip OF the. bwo. facters 1 ot coffieiontly
clear t6 warrant the nm,nuuon It is not possidle to say witnous
& study how the water content ected by rapld chane
Ry meit s i 1 ters abound
speaking t her somtent Svia i
m- Stk of the Se0 Lots of Five oysters wnich constitute
T the tests were in much clo; tatees forthe
ox of conditien. on th other hasd the range in percentage
values is mich more restricted than for the index values and the
SSsasy of she Fotmes may net iharefare be auf srester

woula be
many estuar:
T

H

Condition Studies by Other Autho
gondition of oysters bai

n_studded by surprisingly
I 3 be explained by the L

¥ ing ua eioeY: caanyitessve mehok bt smelyRARY sbangas in'
condition. As far as the writer has been able to discover in re=
viewing the literature, theifirst that
proposed by Captain C.C. Yates,

ved. e

e Savik ne abdulinol
Loped, ely xmepona-

Sty tai apglied By Gharis (uw) 'rhe onu rhr—gh

Syatad 1s thAL Quayls Sas mot Eeduged the value of she frastion

e parosntags wal has Standaréises e lesgsh of the peried Suse

ing which the meats are allowed to drain before volume determination.
o of this latter

well discussed by Malcolm (1912).

Grave studying 0. virginies mde monthly observations
on condition and plotted His He nover criticized
acouracy of his nm.ou e oonaition or of seaplisg the
Da 22) has noted the import asonot chee 3y
sampling in an snv.mg.uan of this sort and the stud;
has demonstrate of ‘every presuution in this matter.
DO s of LR TAGE IRLAEuATE tatees sucosssive sanles
a. to standardize technique, Crare's Tesults izdicate oaly
% agd most general trends in the seasomal cyols of
Esaces 1o donéition: Hiu remuits descastrais the niverna
pletean and the |

ha
125 10 tie Tatpess of 45 arstars reared on th
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o1 (1928) used an even sizpler method. He me
by taking the volame of weats SGrived from Suposediy
uniforn samples of oysters. From this study he concluded t
r.n-um in 0. edulis went on while water temperatures ranged,
between 10 and ASvimmany. s Chmpareiioe at bl vers-
Seraat o voat oot 4720° daserived by the writer for

0. virgint

far as the writer 1s aware these four investigators
are the only ones besides hinself who nave studisd condition as

These have provi
S5t ing und SuEseStive. leads vut o the whole thels obssrvations
are scarcely pertinent to an analysis of condition changes. This

ouvirsament. It would be golstless to review the ssvaral fzvesti-
gations individually. These are re: to_in the table to refer
ence: -ppurm 'at Lhe end of this report. I

o0 the other hand, to drew attention to cert
iadine. wyisn re sxpiisapis ou the SAtS IF Memebieions. ren
the prosent study.

Milroy (1909) b and left unexplained wide year
%o year differences iy the fatbening behavious of orsters leld in

into which fresh water penet: Thi.

£ 9 stulls Sehaes. 1

=5 te firived

Tron year to year that

Prove favourable or UAfaveursble (as che case may be) to fattenings

y (1934) has noted that 0. virginica transferred to
oold Britis Oulinbta wavers uessily neions EBLA gaiokiy, remais
The same behaviour in English waters fre-
uring the second season has been reported

for this species by Orton (1935). This condition may be mply
y temperaturs experiments unfavourable
explanation might posed for

o
(cole 1939).

Loosanctt end Engle (1940) have taken lssus with Frytherc's
'y (1928) according to which s ‘temperatures regulate
o Tadtity of spanm Goveloped. These workers suggest without mon

Prytherchts ldeas
Cikre Taneas bebmses 15 ent B0%D; MhefSrestor 15 the cantat oF apiing
fattening (gonad development).
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PART II. THE REPRODUCTION OF OYSTERS IN SHEDIAC BAY
Introduction

he sumer of 1940 wijexplanation was sousht for th
erratic productlun of oysters in Shediac bay cisoussed by Fisher
(1933) an Tg5ta e v, 1933, (1924). Thts ares had boen

G231 0" Ao 1 12 Foen'tne apting of 136 unts she 1ute

sumer of 1940 when it was re-opensd for the fall fish!

Study of Shedlao Bay Oyster Stocks

o irst step.in the dov
sias sn ags vompestiton §¢ the

ation was 4 study of uh
< oysters on representative
hotEovuiss of ‘ssaninations of HL3vus bed ang Tntian Toiasd

Shoal samales tekon May B2 are 1isted in he two sssdmpaaying
tables, Contrary to what was generally reported, the total oyster
Bt atishe tbrounds wa oy e R KRR i tn na
ing T o have beon the fact that the population consisted
alnost .nm-ny of Larger osters, there belug practioully no s
pre 50 sigs of w

matter, of any oyst
2 olrier bou *iad Tailas Talend Bbens
y SO <f FiAg e
&' Sonspiouous soaroity of starfish on the
Gysters seamed 0 be in a particularly vigorous stat

he ages listed in the table are subject to an error

Joar beosuss of ‘vhe reat dirFisulty in deverainine vne posttion
of the 4get aamial grovih ring.-allowing for ¢his the remilte

that_spat yrudunliun in the buy has been

very poor o copt for b ons - apparently
1537 and 1938, e plu urs s less olearly shown by the table ille
iny sise compoision af the prater stocks | it the obvious

T groups definite: ailure in raprod-

ustion during he Lane fon Toase; o svady of ‘the am  Samponivion of

auple Mytilus edulis) taken from I

of 41

on :uxy AT sat o i (uya arenarie) taken from "the Pofrier Flats
arly Bocumber, demcustrates the same peoulariss of sise fregieny
dlstrivueion o Two. speaies as meationed for the orster,

dsmeteans auy o' dpesh that the o

fastors interfering with o ‘ivalve Holluscs
Stedias bey and tnet ‘tnis is r«pnn.m- ror ‘e errasic produstion
of the oyster Tishery. sud e pesuliar: age composition of

the clams and mus:

oysters
Estimated age Total number in
n years % 203 w5679 BUeE10 A sanple,
Eragaetd

Tregue for.
Tibar bed samplel 1 6 12 9 2 10 00 39
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Size-frequency distribution of Shediac Bay bivalves

size in om. 1-2 2-3 3-4 4=5 56 -7 7-8 8-9 9-10 10-11
Total
Frequency for averags no.in
dianeters of Indian ‘samy
Island oysters. gt R R L B ST e 33
Frequencies for average
ameters of Wilbur
bed oysters. L3 BN S T T 85
Frequencies for lengths
of Poirier bed clams
(ya) CRE R R L 33
Frequencies for lengths
of Indian Islamd
missels (Mytilus) 9 o B A d e OFRSsD 83
the basis of the avove conclusion it seems safe
37(2) ‘that conditions wers quite fave
ourabls to spet setelement vt that flshing of Smil eySters by
ohers and overtishing (partigularly of the rivers, p
the olosure o e} nsd reduosd the spaming stick to
extent That Theve were not enough iarvas protused oo popilste’fhe area,
Reproductive Cycle in 194
e ofeters all sesmad pertactly sousd aai 1o the sourse of
o spetus GoveRonet Targs vantih e pawn. This was shed prin-
Spamiias mrete = Tuly 1ok 4-26, Small rose-
coloured oyster larvae were found in limited numbers in t
Poirier bed on daly ant_on ; ras
and_increasinely rare thereafter until July 31 hien
Larv the second spawning burs
-0 The Last date they wers mumerous in o
surprisingly comon oa Au n-

august 2;
SRR o vech e Wi abi niw Wasks presents Tors Mg D

d completely absent on August

Tors nade 1n the middle of the buy near the Wiltur bed
 oyster larvas; July 18, larves very rare; July 28

showed: July 17
and August 7 very r
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5 Shediso river conditions were similar. on July 13
fust | m..y. ihe highway bridg s they pr ke tows in
bcrl July 27, 1% mi. rron t.no nmmy bridge,
Tady 55 1 it tove Rlgheay bridgs, ‘ho 1aew

T

The l:onﬂuinnl in the Scoudouc river were somlvmlt airf-
erent. Although o) 'vae were found in fair numbers in the lower
reaches of the ivlr near Dr. Webster's wharf on July l) they were

July 16 and completely absent from the tows on July'l7. In
a5 parts or'Sho upser tesches of the iver sear Fismery Oiticor

saxy, ofster larve ware found to persist in fair mimbers -
Suly 20, gomot; Kumist 2, abun ould
Do Hoted that the age Exaip; spewndd on July 68, persisted
ghe catohes until July 2 Vo Snat s apreasifaialy
st 12 t was edpected no mature

£ the brood spawned July 26 nad replaced the
oldex group by this bime:

0 time during the investigation were there any empty

Jarval shells found of IaTvas that appeared in the least sigkly.

Eher 9plestpos 2arva. na. seateojod Lievis wee aminliy: oommon
ways in a vi state. Counts on minute flag-

orived -.ruu u.u.or T936) as the food o

st as_commo: ord river. From these

t ar that aandnlonl {a61de the bay are not un-
Taveurasie vo 1eToel dovelopaent

of Oyster Larvae by Water Currents.

Becauge @nediac bey is wmusually shallow for its size
8108 eurrents in i are strone. In trying to discover what davene
decided to examine bilit;

ash
o S 1ois sessenisntine 8¢ Shtsetah
B ere-overs: Fron the 1-.z. DR L TR
jlhaTna blonor Wi saveneRLs romested L. it Selimyingiiania

though the tetal number of larvae diseoverst were in
a11 cases Smaii the ndicate that there are sometimes gust
a:

y . The
s arvae out of the bay in
Soaniiaite Mmbere

If oyster larvae were
%o the botton one could sstimate the pnnounga or the

never settled

Dopulation in the bay whLoh would be Garried out into the strait
PLh eadnebb bids: Fhis eouls b dene by simply ospusin
water exohan e by and the sirait: Beoadse so little

age would be carried out but a kuowledge of water exchange might
be instructive.
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Report on tows for oyster larvae in Northumberland strait and Shediac

Date and place Tine  Tide Wi No.of larvas found dur
15 ‘minuts ation

July 17

Over Hamilton bed  10:30A EF Fresh SW none
Northumberland strait

# ml.off Pt.du Chene 3:45P I8 = * L !

In strait 2 nl.oft

Pt. du Chen ale 18 v v none

July 18

In nmiddle of bay 1:452  4F  Calm, brignt 3

In strait # ml.off .

Pt. du Chene N . 2

Same, 1% mile off 2400 1P ¢ . none

In strait § ml. off arc
randigue SHish - # 2 aifficult

because of mich sand in b

In strait § nile off

Grandigue 1 LR . 4

July 26

In middle of bay 1:30p 3 Fresh 2

In channel atxhax

Pt du Cheme ae 18 none

In strait § mile

off Pt. du Cheme 5:00p . none
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Mater Exchange bet: iac Bay and Northumberland Strait
e Shediac Bay Yacht Club issues a chart of the bay with
riss of scundings (aade at low tids) jlotted on it.
B Taving oft the tay
t

s ol
0 a_depth equal to half the difference between high and low tide

D this osse half of 4.3 fest which equals 2,3 fest), on
SR Sabis the wever exchange bevrean She heyand Noltbusveriand
strait was caloulated. This showed that 53% Of the bay water went
out to the strait when the tide changed from high to

Jeprisg” 3 the exchange would be somewhat
053

Study of Water Currents at the Entrance to Shediac Bay.

The next step was to try to discover what chances larvas
bad, after being carried out into the strait with the ebd tide, of
ide, An approach
nove-

& z'nn pro} u-m b et
v

this study two vertical floats were
ce wood, three feet lon

o

, exoept
tapered with four Zine glanges
ower end to "grab" the water, and with
lead weights to make it float upright with only the top six inches

a that th .
during fresh to strong winds. At the same

tine the floats were borne along easily by very slight water
currents.

0 two dates, Augst 6 and 30, the flsats were reles
in the channel at Point
outward. The course ux-n by whe

1
t a time earlier than that of the mext floo

b obiermations indisste that in the surfacs wiere et
Least there 18 an sddy t just east of Shedisc island.
Pyt By B o R e b s o e
approximately six mil




Figure 1.
Course of Bloats in Shediac Bay, N.E.
wn 767
& e Bm:
MR

Tidat Cyale bor agust Mo

- Gourse on August 6, 1940.
= Course on 30, 19400

N >3 Tidal Cycje for
5y e, & 15 XA Avgust 64y,
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If we dssume that the paths taken by the floats Lruly
indioate the matur +“Hovenents than, since oyster larvie
e, 1ate Kb mboait; 18 sesms' VhAS BASY F S on will
be removed from the bay. Although this happening i
Gonbidered as highly improbeble by Guon workers as Pryeheros (1928)
this sort of thing may go on mon more comonly than 1s suspected
and Quayle (1;)9) has shown that it
arain 1a

oyeiar yrodusvivier, Some yeurs lasger
teined in the bay and this
the productivity s1ready

pou)
o Bt the basis for yearsto-year
dirorences 1n tue anoust | epecreil 1s checees

Spatfall in Shediac bay.

Toere ws e Alight spatfell tn peculiar gom.un. 1n 1940,
This may ulme 1scussion,
some larvi 2

mained

y and g
= s 3, wus one< S0 brodayesid apat were dissover
the Veder sirfaces of the Upper valves of sgms holuckers

reason
for ‘Thess pesuliarities 1 oanise. The Taes Gp erparently sormally
at the end of the season averaged 3 to 5 mm. in d:

o 1940 missel or clam spat were found mggesting that the
Lacvas of Shase. ows Spesles COIFASSd She sams Fate oy she'Sreves Aesvas,

Di:

ton.

he comparatively large numbers of spat pr
areas that Feseiyed aay Seb b o1l ane  the gunaral absance cn other
Abpavently seisasle saiteces nearhys © 1" questions.

Sooms thal Targer mumbere of Lasvas oouid. mave seSELod in. he bay than
Would be suspected from o ons merely on natural cultoh and o
Gommerotal collectors exposed in the conventional way

nt on the small

modal value for hli@' measurenes

made on Aug on th! 4 oyster
high value. The A vae, to Mo have had 5

Ing prelof for thef were probably Rvied sty 728}

mts of 48 prodissoconch
T

These two facts suggest that the larvae developed under temperaf
conditions different from those record Shed. 7 (edoot 1939
b). The question arises e r the development

the bay in a the larvas which settled Jun pr-vioul
t0 August 8" bro ught

into the bay.
he"8Erale where the water ls ool
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Lives 1n the bay why was it that they wers so umsstehabler es to
Spear only sporadisally

time on the botto: Sor
Tour Simiiar ve vhet in Giifte (Medcof 1939a) may have given
the appearance of scaroity of larvas.

ese are some of the questions that miant
after mmm Stady mmion will be eontimed in 1941 17 opportunity
pe:

Conclusions

Tesults of the study to date indicate that reproduct-
fom,in so far as the muu oysters are concernsd, is perfactly
normial in Snediac bay

The Larvas,mhen found,gaened ut .11 lass b bo dovelop
ing normally, In other words,no’dise:se s rosent nor was
REra evidense of Targe minbirs of animals Bredacecus on

tise spat 1though slowly,without
mortality espects'quite normally, Thers are peculiar-
ities tn sottLomont belariour that Gre not sxpiaineds

larval period wa urly long - 31 days. This and
308 Lases stae. o6 she gurs Tasver 1HE0 sk NGRS SHEk jwodiessesnch)
Sugapsts that the eonditions under which the larvae developed were

not What misht be expeoted in the light of present knowledge of

501, of the water Leaves the bay curing the “epring’
Shase when'ihe ide fells Fro Tiowt. s largs jercentase
B Biiming oyster lervae have, Snerefors, & chance o Bo. cecried
out”into the st

seens y ourrent in the strait just
cutstie the a7 and Sass o Shetiey isiams

Considerable numbers of larvae are carrisd out into the
eddy just referred to as proved by the study of plankton catches.

From the bahaviour of the floats it s doubtful that meny
of thsse are ever returned to the bay after being omce carried cut,

This loss of o]
BOOF seta whioh Gre SATARSAEieLs
(about one yaar in five) heavier
this 1s obscure

r larvae from the bay would explain the
T Shediag bay. On rare cocssions
s take pI

Teason

gether;the last two features could ascount for pecullarities
of stze froquency distrivation cbserved in the B
bay and the irregular productivity of the oyster fis

The 1940 broods of clam and mussel larvae seem to have shared



by R

the same fate as the oyster larvae for no spat of these species
were found.

e peculiaritiss of size-treguency distribution in the
tay payLRTaA o tpesiss sen be o buted to the same
T prciuses 11 Teavatin ta 408 epeter s

Further study is necessary befors u selution of the pro-

blem can be ola:

PART III. OYSTER POLLUTION PROBLEMS AT BUCTOUCHE, N. B.

Introduction

The two sections to follow entitled "The abundance of
coliforn organisms in oysters during storage" aud "The effect of

EMER SOMESAE €h Aae work sameist ook UMY D Ao Filherios
Research Board of Canada and the Department of Pensions and Natiofal

R e e

Ivo experiments were sarried out at Buctoushe, N.3., to
discover what changes, if any, take place in the abundan
O1iforn organisms ia’ sevago_foliuted oysters neld in storage.

Experiment f1. In the firsy experinent native Buctouhe
river oysters were used, The e flmed ou Septeser 14 &84 1
from nine or ten fe Tust opicaiie e Wstes sy
stoush were not. faken
one were Yo r'and probevly
noz N o vigerons sondition Thelr “Tdex of Contleion® a measured
the standard described by Medcof (1941) ranged from 60 to

of wat
 Deer wrld

n September 18 the oysters wer rated at random into
S 1uu sfter being well mixed together. l-ch 1ot consisted of

-nu- the thin ok w8 storage box in an oyster wars
0 A htatana Brothard: To Vais 2ast the Seaperetuse

was variabies

Records of temperature readings from maximum-minimum
S e R I T AT
s being made on each sampling date.
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time "most probable numbers®

om time to of um.nd
per 100 ond of oyster meats and liquor wers determined  sovordin
to the American standards for water and oyster analys:

In sddision to the adove it sesmed desfranle to isd ou
Sbentance of 1ivisg bacveria

litre of sterile water and the "most probable number® of bacteria

per 100 cm,? of this "wash water" was determined.

Seie A elaniat am i et
‘mort £ the stored

Tog
stions there are some observations on the

Systers. These Bifires were worbed cut from coumts ot 11v:

dead oysters removed from the boxes at each samp

g and

The results of the experiment are presented in the tables

e A
of Storage Chambers.

35% 20°C.  Variable

below,

Length
Date GF Sto~ MIPUNL Mortal- U.P.N- Morte(varshouss)
rage in ity ality M.P.N. Mort- Wash water
days ality M.PN.
i 1
199 1 4,80 0 480 0 9,20 0 110,000
24/ 6 30,000 25 860 0 80 0 460,000
2/3 8 ---- 88 4,800 52 3,000 - 15,000
1730 13 e 70 30,000 73 1,100,000
310 15 - —--- == 4,800 75 46,000
Table summarizing the temperature observations for Experiment fl
3 Tenou: or
Date Max. Min. Pres. Max, Min, Pres. Max. Nin, Pres.
19/9  94°F. 78°F. B7°T. 68°F. 62°F. 62°F. 60°F. 56°F. 59°F.
24/9 82 15 14 7 62 65 3.8 &
/9 11 15 1% 69 66 68 6 52 54
110 - - - 61 65 66 58 48 50
310 - - - - - - L es T ]

£ Tor brevity the word sbacteris® is used in this report to refer to that

group of coliform opganisms
e retctions roibet of Bachasionis ouu

ne bactericlogical exaninatiom
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Expertzent f2. Tor ¥his test u stook of supposetly zore
employed. Thess were Poirier bed oysters fro
shed on Gstober he sh

in (T g AR L X
of oamnlnn  ranged from 120 to 130, Poirier bed oysts
1lutlon 5o they wer ced in the Buctouche
SL eiet s i e
s for the fir riment were fished. T

Ay .z mna 23, on ootabcr 10 at high tide
at_9:00 & high & sample was re-fished and tested. The
epi vaing For'the iot was $00s

The whole 1ot was fished on October 14 during the period

of low water before o soon Bour. The salinfey of ti

uter at o e n-nm s done was
dat

H.P.l. vuu. Pt 2660,

Length  20°C Chamber  Warehouse Chamber
Date of stor- am Norta-
in MEN. Lty MRS, Lty Wash water
days T b M.P.N.
1410 o 1860 o0 1860 0 -
22/10 8 22,000 0 860 o 230
2910 15 3000 12 4800 - 1400
- 860 -
/1 2 80 70 %0 20 164
Table showing observations for Experiment 2.
20, Chamber Warehouse Chamber
Dace  Max, Min. Pres. x. Min. Prei
14/10  66°F 66°F 66°F 56°F 56°F 56°F
6 49 50 5% 30 34
62 43 T 3
62 45 30 42
rad that sonsons hag meddled with the
rroy e Semperature

ure control 1ce co!
BEImtor was ack aldored dufing the segy of inb eaperimest
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Conclusions and Discussion of Results

results of the two experiments suggest that there was
reduskion 15 the membav of becteria Withia aysters svores
BnadT ke sonaitiens desorined

The results of the first test with Buctouche river oysters
were particularly erratic and inconclusi:

ults t F2 suggost a slight proressive
retibtton 1n the N3N, valnes during seetage

Altogether the results do mot ralse great hopes for the
possible development of a method of purification of sewage-polluted
oysters by simp. rage.

here was ne nunber of visble buoteria
15 Yt 4170 o Ve GaveTaes of he shslls OF eyuters(BeEiag s -

It 15 not possible to detect n these records any effect of
temperaturs on the Tite of shinge i bacterial convent of Stored
oysters

The length of 1ife of stored oysters is greatly reduced by
Bigh temperatures (see also section "The effect of storage on can-
dition

Oysters with « high "eondition factor® lived longer during
storage than those with a low

ocks of oysters used in tests were all fished
fron matez of Top BeLiaton o or he Aeesad ot she seiiuity résast
s 19.2 por mille. Tils s not o typleal of the eonditions in the

Buctouctie river where thie poliution is mogt severe. ouid

pointed out, however, that at this low s 5 cestain physiologioal
Feieiag rate (Hopkine 1956) tad Fettenins. (Mdsor

tapaired Tb 1s uite possible that, 1f thers
Lininate bacteria irom th

1s'to_say, thatpol:
Saitaity tnen xper
erent from those observed.

's fished from water of higher
oa Tore atght visid Tesits quite airr-

uld be worth while to repeat the starage test when
Kigher sa1latiies were eiperiesesd.

would be worth while to repeat the experiment holding

the oysters ata Bl e e ety
ure condition

Aibtaetion. Tais sesms: Jareis

this Teport 1t will on ppe

D eraetiss arter o oortein Inserval at Peally tow yemper-

e |
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The Efects of Hivernsticn on the Abundsgee of Oolitors organiens
o Oysters. By A-O. Campbell and J.C. Medeof

e following report deals with a study of the numbers of
Nastorial Teutt 26 158 ofsters axd weiaz of Bustouhe harbour during

wo

to the early part of December,

fo the third week of Jamiary, 1!

interested in the geriods whén the water temperatures drop
d the oyst nibe; o

ne eriologioal ox-
mn.uon of water and of Sapies trem sash of fwx' stations in
our were arried out tri-weskly sad £he mor

robable au-x-u
T 100 c.0. of samples were oa 18uiated:

were:
[P s, Siaat o6 apodiar RASEIAS ADE Y Se
water 1s five feet d t low tide;

(3} Gppcatte tivigts samiill in the chamnel - twemby feet

deep; :
(3) the flat opposite the sewer outlet just above the high=
way bridge - eight
4) in the channe
twenty feet deep.

’100 gards avove the highway bridge -

The results of the observations appear in the following table
adattion to the above investigatioh weekly survers wers eunuueua to
discover the extent of yollution in the Surbour. Tne results o

rveys are not reported hers.

e ohanges in M.P.N. valuss for bucteria in the water
parailel up to Octover 20 as shown in table
of every uu the
higner than m» n.. vater, To tn
oysters are
greater STRrioaisy In making ' Toir sample of an oyster populstion
e wate:

Relationships during the first three wesks of the inve
igation. Sepvember 1¢ to October 7, showed o general dsorease in the
ysters. The trend was doubtl
Do hature of '3 Tevurh temards more normal condiiions aiter the
umsal tursotl caused by the gale and heavy ains of September i3-11.
The river and bay water ramained brown with sediment throughout
Ereater part of inis peried

15 for station f1 (Barnest bed) wers umally
and_ changed Jess STESCASALLy than Lhose For the up-river n-uen.
Reurer the seurse of poiiutioms Tuat e, v.nu sewage seems
evenly dlstributed the further o e e patiwtian.

# Tor the sake of brevity the word "bacteria” is used in this

rt to refer to that group of coliform organisms whioh in

routine bacteriological examinations gave reactions typical
of Escherichia goli
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Teble 14. Showing the U.P.N. values for oyster and water sampl
s Rrgh e Ky

1 2 3 .
Date N.W.  Irving's HNear Channel floathor
corner old mill sewer (above above
Barnes! site outist(bridge bridge
ase (deep  (shallow
(shallow sample) sample)
sample
M.E.N, of E. coli per 100 c.e. bf:
Oys. Wat. Oys. Wat. Oys. Wat. Oys. Waty)
140 \20 24) xa 1t.

14/9 860 860
;D/? lﬂ‘(a ZJO 22,000 460 180 1500 1250 ' 5‘!.! 20 24
00

i
21/9
)%! 0! S
240 B0 93 180 i3 1beo 20 w0 T3 R
4/10 180 150 460 460 80 43 R
7 18 8 M B 1880 260 1660 260 1
3 3 140 25 80 80 93 LF
11/10 180 43 860 43 460 3000 23 BF
/10 o 2 80 9 4800 75 460 15 LR
16/10 60 7 180 93 860 300 93 BF
18/10 80 9 B0 23 1860 460 “‘ 43 ER
210 o 43 0 1 9 93 BS
e 0 20 0 23 0 240 180 43 IR
Bae o 4 0 43 80 0 150 EF
26/10 0 150 80 23 01100 180 23 EF
30/10 o 15 o 9 43 0 HR
3110 0 0 Q75 011 0 ER
i 0 40 o 75 0 25 80 23IR
e/l 0 23 0 75 80 4 0 431K
gm0 23 0 93 0 15 0 1lEF
u/m o 13 0 0 B0 15 460 15 ER
1311 0 180 20 0 460 LR
1511 180 240 180 240 01100 0 240 KR
1611 g0 43 3 B0 93 860 23 ER
20/11 180 93 4601100 180 93 460 93 L
2211 0 23 o 0 45 "0 i
2511 80 0 80 8 25 o S
2/12 o 22 80 25 0 I5ER
12 0 23 140 15 0 231
612 0 sl R0, SLIE Y 0. TSLER
VA o TS N 0 23- - - - very cold
161 0 4 0 23 0 10Ir- 22-l3 cold
9 n
wt 8 % § 8 0§ “imeses-s md
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fter the heavy snowfall of October 20 the water temper~

ature dropped suddenly to a level below 5/C. The effect of temper-

ture on oyster activity is well knom. Jaltsoff (19§8b) has shomn

thet foeding cessen at e 1nabili d s n
“ation of oiliary a

o; sllhty sctivity breaks &

font shut oir VHE Gatant ot oo savitbaints  That some kind of

ernal activity may contimue below 5°C is
Present reooris by the fact that the becterial uonun mmea >
fall away after the temperature droppel below this L

he week of October 20-26, after the temperature dropped
pelon 50, | ;n- M.P.N's for the oysters were than for the water
1a the of cases, Soversel 15 the sariier con-
ords for October 18 and 21

"ry n (n

ARseiing o Dotghon (1936) shelirian, ufter tneir shells

-foir hours to rid thelr

1 oy 1e ver, may apply
when Tenperatures are at o' pernit ajtive
Fiiloring of mater: Under these. condltions he conbiders that she

ria are entangled in the mcous and thrown out with toe faeces

- do-faeces consists of the 8 of
And it.l eontents that ln r'jlntlﬂ at the mouth of the lablal yllp-
after they hive coms fro foot-scliscting pparatus
1 refore. ntvnr he t '. u'

rase, thraugh but
3 witn vhe Fasses by o ey

,swept

hiber

104 of ton
"Ehe u.!.n. nlu-: for the water rose .n.rp).y ithout
o1 Oct .28, 4).
s

$8 seresponttne ¢ r the oysters
ontrast iv may b noted tha

the oyster M.P.N's simultaneous with

though ¢ n- oysters are sipposedly mhibernating".

Oot.28, stations 2 and 4; Nov.6, stat

tinding gorresponds to that of uunu

in analyzing ¢ ation for oyst

olein a3ty ter to pouu'.od £r

explanations for the Tl

stors nay have been damaged and rendered "leaky"

during the nuauu in the polluted water.

2) In response to the mechanical stimiation rosey
during h.nunng oyetons Bouetines will open theis sheile: 57 sisher
of these two means (1) or (2) bacteria could be artifiolally intro-
Guosd 1nto the shewl

or water &

sters are considered to relax thelr sdductor msoles
- during hibernation on r ns without special external stimili.
This would nave the same convaminating effect as (1) and ().

mebasly wibjact
oa

Durin;
%o Less handiing then those deedt with by Neisom Sebid ™
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was ocirefully examined and any "leaky" oysters discovered we:
Tleciried; Thus, alinoush the rires of tne three. peseibiiivies
a

affocted the present remilts siould be borne
Somjantiy in R, They offer 4 possinie explanation for the few
cusss in tnis study in whien hivernating oysters showed small
numbers of bacter!

)tov;nm- 13-14 brougnt heayy rains and November 12-15

i1
e onhn

ot in. T¢ r ma.
Sienitionst that the rise For the eysters bogan berore thal For
the mter. If tits ls Tesarded us slgnifiuns then the water
tenperature be £ potiser invesams, Roruprer 9 was o vere
day’ (ses Meteordologioas records for Shediac bE tor
enperatures rose to the hibernation thresho: u rn- 3 ttlplrll:r;l

2, that thelr MiPN. Values ross from below to above that of the
water bathing the;

T the water
ausaloados. o¢ b
erature gragually feil uway

the oysters were reslly "clesn again. This eyp
thr -Euu for bivernation is not

dec:
the rate of elimination Toutamiiating Seatarie:« s mas
TSAEa oS $S1T SE move uiden o Smpies \he shess of MilpEmatica;

Ihe Jamary sampling vas done through holes in the ice.
By this date conditions may be regarded as having "settled down"
for the winter. Temperatures were well below zaro and the orsters
were perfectly free from bacteris in spite of tho fact t
yater bathing them was polluted with sewags. Ths oy-un na .u
d ¢ 08t all the gontaminating bacteria
ey 3o S Do, o AoV o thar €14 MUY 0 B A
dal stages.

ems iapossible from the present data to show
clear relationsnips Dovwesn ths N.P.H, valtes for Waber asd eysters
‘the stage of the tide or the salinity of the water.

Just what mechanism is effective in eliminating bacteria
from the oyster when water temperatures are oo 1ow to favour their
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active expulsion with water currents, is a question on which there
is little definite information. According to Yonge (1926) the leuc~
ocytes are effective in ingesting food partiocles and other finely
divided foreign materials at almost any Dlﬂ Df the animal's body.
It is concstvable, therafors, that 1t ma o moliusels tlood
system liminates the hlct.riu d\u’lng 'hiberm don"

The "serum" of oyster blood and the shell liquor of
opsters 1s Soxposed sasentially of sea Water. It 1s not imposstnle

pa
Bhe sestion "Th unce
Soraget. Mhatever the s ,
Sresent Tosords indieate. thas elininatica doed oéeur Seies 50,

here are apparently many factors influsnolng the extent

af pollutioa of the weber aud oystars o 2 given tine or at any
ms only desirable that each

Tefore’ furtner conclusions can

be drawn Tron the scoumilated datas

Some of the problems that have suggested themselves are
tadtentet Tolows

How long does it require st o given vemperature level
for an oyster to ol 1 of uny given amouat of poliutiont
nt doss m. foeding rate i

of clesrance? G b, rmation h n ohbained by Anare
foan weites relative to saiinity ant temperature shangs 1s the
Teeding rate of oysters
he pleture of the changes have been greatly altered
et itk st cpavaes aza water) been done aluays st the same
Stage of the tide? There is evidence from our data that it would
have airte;

H

To'whay eitent wore the M.PWs reported
Singes 1a Ak a6 Steage Srieing bhs wATE gad. Umaere 35 Abe
"run-off ™

Conclusions

g Sebar Sespurstures seas shens 5°C. the changes in
the MBS For oyste: d water are roughly parallel.

During this tine the M.P.N. values for oysters are usually
higher than those for the water bathing them.

Changes in M.P.N. values are more erratic for oysters
than for water.



37
avy winds and rain vastly increase the extent of poll-
bl 58 ‘Nt SrSRAEE ot maser

PN, values for both water and oysters from near the
source of {nll.uzion show wider fluctuations that do those for mure
distant po

The remults indisste that within lass thas a week aft
low

water P 5°c
Bise tabor siavs in'Tne Maccorial eodtent of SYsiasy: Tasepenteas
on M.P.N. values for the

™ N. values may be influenced
by the suddenn Sovpmiist deiine © {ENpRNL K len e
decline the longer eriod following the drop below 5°C. that
8 Rsilon for somsisve ilintartics ot MRSAELS:

he rate of fall-off in M.
A

rly stages, own be sasily iuter

upted by rises in s slight as'1,5°C. above the thr
L ooy Sians the b o.Tor Symeers GULekiy. Five svove shoss' for
the water.

Bibﬂmf.inn Jla 1te

After an extended period of hibernation at really low
temperatures (below -1°C.) all the oysters were found ¥o be "clean”
and rematned olean withoit sporadio Tesurrences of contamination
characteristic of early stages in hibernation.

method by which the bacteria are eliminated from the
oysters is ey

hold,
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PART IV. MISCELLANEOUS STUDIES

The Effect of Temperatures on the Maturation of Oyster Larvae in
Gnadian

Enovister of the larval history of te Sasedden Atlastie
to

3
N8, by 7 " The body of new infornavioh 16 gumarized
MeZos 15 Tuotabies 15 ans 16 - and shres Tigures -2, 4,

Temperature and larval h_rate. The dat
together AL B 2 e
figure . has

7 pul
s Jo uake the 1936 dats otuparabie O i

of table 15
nted in

T tror

the meun difference in 1937
(which alone o
surface ot

temperature reading
8, i0 19}6) And o e ror both botton and

concerned. The position of Gibe
Pionre T 1o Sesver dstiast thes Torsiviy 108 HAOM:

in
difrorent,

in figure 3 were &

o curv ved by the method desoribed
(uuuer 1939b) . The xtend our knowledge o

o RListlnsbipe by instnding two new sarves = i
xor zz- und §3+. Besides this tho mew data are more preoise and have
a surer position of the curves. The o5 had le
oy than’the.abw asd Shus indiosted & luwer growth rate for late
larvae than now.geems justified.

f

se fiow curves should be more satisfactlry for prediction
e Anas ShagfToraerly availasiss

he forner data gave no suppert to Nelson's (1523) oon-
ooption of Vhe' SLEabAde] Erowih Gurve FOr LATveRs Ab LS $100 of
publication, Nowever, (Medoof 1939b) 5o one brood hud been studied
Slosely enogn to prove this so ael o the data for she 1939
brocd in Olllls cove represented in i

was no slackening in the growth rate Aurlng s 1ast Tow days ans

o ¥R Soatisus $o Eiow assil 4 tle out at an approx-

a
imately uniform sizc,

%n.\l nn n
nzun-nz
* lous fired and rharacteri ua
(17”) flr-t, drew uc-nuon to_the
ime given pneo. T-u- 16 summa
om this :u will be
t

n on this .un

There 1 is by no
ans 4 cleer one, that water unp-rmu-u. ospecially during the
last few days of the ng period, regulate the ultimate size

B > 505 Sishes e femporature the amiller the larvae.




Figure 3.

Growth curves for oyster larvae at different temperatures.

!'.: : T T
| POV

Age od [arva indays abber spawning

Figra d. Lot Yootk o Aunios oty TimpiraTirsers
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Table 15. Summary of Brood Histories.

Place Date of  Date of Length of  Av. temp.

and_ spawning settlement larval during larval

Year  pe period in  period °C.

aa;
Bideford
river

1938 June 14  July 7 23 20.2
July 8 =30 21-23 2.9

1939 July 1 " 23 22 21,7
July 24 Aug. 14 19-21 2302

1940 July 6 July 27-28  21-22 215

61111s o

1938  June 22 July 20 28 19.2

Crowdis ridge

1938 June 22 - July - 28+ 19.7

01111s cove

1939  July 6+7 July 28-29 22 22.2

1940 July 7 July 27 20 22,0
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Table 16. Nean valugs for prodissosench holghts of young oyster
pat togebher with other data

Date Souros Modal valuos Nowof  Av.water temp. Av. wa
ot 5 or prodisso- measure- for last 2 or  temp. Aurins
Ml Tl man $iare before larm
de.  aet . SHot «.
NI 26/37 Bids- 351 1300 2324 22,0
fora R.

24/38 * 350 10 229 21.9
E v 343 16 2219 2l
uly 31/39 " 320 28 2.5
Aug.omaf3s » 330 15 211 -
FESTE UG 310 25 2420 23.2
July 26-29/40" 350 m 22.3 21,5
July 26-29/40" 351 39 22.3 215
July 19-22/38 8illis 336 95 234 19.2

sove

July 19-22/38 " 354 100 2.4 19.2
July 28-29/39 * 330 o 25.6 22.2
July 26-28/39 " 343 7 25.6 22.2
aug. 1-3/39 " 351 93 2.1 22-
July 27/40 " 315 8 23.6 22.0

Measy
of ai;
(3a)

ai;

oconch she]

oconcn. she

#  Data obtalned in 1941 wrre

pat with more than 35,
11,

pondence from Miss Mille

Age of spat unknown; may have been several days old.

Moasurenents were made from spat which had less than
35 of dissoconch shell.

s tcm e st ot it a b s 3
11, j//

bt e

tban 70 fot
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he present records of mature size of
and dongth"of the Lasval porion approximte to the
Amerioan workers such 4s Prytherch (
Nelson (1923). Althoush they do not sompletely brid
port:

the
Ay seaitie fitrerace tn- the stotks of orevers Thcmseir

Part of the obseurity in the results of studies of the

substrate, as 18 the
R

ant of 41ssoconoh shell
SReioas in Drodissocsads. sises If TemuINe sze te be Somerable’ than
$0°Will be Recessary to deal alwys with Sput t the saas stags of
growth.

The data presented in table 15 for Bideford river, 1938
a2 1940, and for 0L111s cove, 1738 and 1939, show that measurements
same rvae v

plicable on the of tem
dates for the different group:
Sumary. New and improved urves relating temperature

been derived. These should be
o Sredloting spatfalio ToF the benstit of the oyster industrys

ultine size of larvae is not fized for esch district
but ey vary, From Teis 26 year

Water temperatur:
reducing the

em to influence this variation, high

Taluss obtained from prodissoconch measurements are influ-
£ the spat (amount of dissoo: 611 they hav

Rof {nenents in me fore such progre:
PR -y studfing ia TS imse S8 oF o7eter Inrvas,




ot

Spatfall on Collectors in Gillis cove.

The 1940 spatfall on the ten days covering the main
=

"'“i t ana
o

L
GosTelated with the mich bettes
1lect:

Beavy me
ERtrivued to over-cravding of the sput. (Nodeot 13D and'1939a)
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Table 17. Spatfall od Expertmental Colleetors, Gillis cove, 1940,

Depth of collsstor beloy surtace

Poriod of  } . ”
Ex up. low. up. low. up.low. up. low. up. low.. up. low,
. Tty
23 7:00pm.t0
Zitol:20am.0 0 0 1 0 9 0 o o 0o 0 0
T2 et
R O IR LSS R
GV W o s 1 .3 3 3 1 3 5 0w
70 e
A B P RD RE TEWAT € (LI oe W 0 e B
Heotaiio "2y 0 o gl g 4yl Snioils
20 an.
100pn. 6 3 25 18 42 14 2 25 2] 2 46 92
o0
2 720 &m. 51 1 ¢ 20 19 12 14 14 1 109
Hise
00 .16 1 0 2 8 1 26 130 43 240
26 7:50 " Oy DI O R U R
:

o
:DU Tk | 2 12 416 13 2 A7 56 11 18
29 7:20 o 2 9 6 1 1 2 1 8 > 2 8
;Ew gs K 6P PR RN M T o T
0 7:20 8, 1 O 9 2 o (1 : N | ¢ i 4 5
;w;; P VT T eI I . e TS
S Y S TSIV U RS L o )
Jige ,;E 0 3 3 5 6 6 1 e 220 a 138
Rk T SNSRI LS
st SRR I e
Paca | 1 0 8 9 5 9 2 ;W | o 1
T et Ve T0D s el et S S 1 A0 st
i T S O VO YN VN B | IR e X
B A8 % o518 2 B K5
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Day-to-Night Differences in Spat:

The data presented in table 17 have been re-arranged
1n table 18 for e in discussion.

The ta show clearly that m rvae settled during
b oAb 4arfne Sk BAPRAS
them to activity. There is, howe
migration such us is found 'with some planktonic fe
e dinieimiion o she ey mitilanrts Aoy

night. This suggests that the reaction is not truly

Shasotroplo:

This might ind iuaptitude
under most wnuuonu. Prytnerch ($o2k
800 ir yine resting on the bonom Tt may be that they
£50% aors & Mest than during vhs dey.

The intensity of settlensnt varied directly with deptn.
3
5

There was always more settlement cn lower surfaces than

o uOpSE exouDs Bee¥ the mirface guriag the davo It 16, sappose

“hat Eh1s nafosance “or Lower sirfaces 1s due 1o Ui close anatomical

position of ‘the Took and velua and to the animis peoiliar sviming
uni

S aa i Sxbaind velun wigersost dusing eeiwing. Toids for
836 reascn mimal seems unable to swim a except in
2"In order tc move aunmu

vty aie Plesinle sl SRreel et oot
of water currents,

It seems more likely that s larva would orawl over (and
settle on) s surface whion it enccunters directly with
Ting. swimning than one onto wniob it mient fall,
4t contact with such a surface ma % Sutriciens
t nﬂ-in« assiviey querying the

suimal away again, From this point ot vion it expoct mo:
larvas to rawling over lover m 3
8 sort of reaction may or may not explain the he

Xt
a1y Found i Temer pabrace

Le real faotcrs may be their operation:
Boaified auuns ‘She day 1n the upper eveis of ie waser Where the
1ights o¥s are’ mirougr. Under Shsse oondfione mare et

Sefiios aa the Gpper surtece thin oa. he' Tower, Bach u bana
ne So ke ovimiaielity Tiine.
Amming when ¢!
entered the shadows oust by the hurﬂcu-l Golleotors and nma grota
contas the proportion of t

Titng oa uppar sufasen vould be' Thcrecsed.
Teble 18 whows that tho Lncresse n tho iutenstty

3 day dnd by aig,
Toe “slenitioance ot onts coafitlon
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Conelusi

in order to make
rature

chserved bacsuse larrae may be a ro active at higher than
& lower temperat ¥ Purtnas diviting wb Che dai

intervals instesd of iwo or posel nto mors which overlap, the

differences might show up more clearl;

Purther work 13 desirable on this provies
Tolations

e the results of the sxperiment show the same fea-

1939 investigation (Medcof 1939a), They suppo:
R 'Selier tnat Weture oyser lavas are stimisved vo BHRGer activity
by 1ight within the rangs of intensities encountered o test,

o 1s not m.ch evidence of a positive or
Shototropian eontroliing the movemsEts of matare Lepv

gative

Table 18. Settlement rete of oyster spat expreised as mumber of
spat per unit area of collector (50 sq.om.) per hour

f exposure

For owo upper For two  For uwo Average for
collectors  mid-depth deep ‘three depth
considered collestors collectors

together

Day  Fight Day Night Day Night
£ Ay,

Day  Night
Av,of

Av.of Lof. Av.of
D&N DéN Dénw DN
Average for 0.48 0.27 1.4 0,65 2.4 1.2 1.4 0.7
pper and
Lowey 0.37 1.0 1.8 1.1
surfaces
combine
0.49 0.19 1.1 0.31 1.1 0.3 0.90 0.29
0.34 0.70 0.73 0.60

For lower 0.46 0.34 1.7 1.0 3.6 1.9 1.9 1.1

0.40 1.4 2.8
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The Effect of Licht on Oysters im the Bres d'0r Lak

1939 en experinent wes begun in Gape Breton (Nedsof

1939a) to, nn e
November 194
Gereais salotiasiean o

E.'.

o: ovserv.

£ 1ight ou‘v,hn Exowsh of oysvars, In

hell proportic "
Sollected 1a 1939 bat only worked wp during the Past few months.

cove stocks

611118 cove, 1940.

Tne Tesults of tne 1940 measurements o the Gillls
o

Factor . Lishted section Dark
. (glass) section

Meddan Jaize ror av, dlam, %
ot shells 62 65
Semi-interquartile range 5 4
Number of oysters in sample measured 18 187
Increase in av. diam. since Sept.l939 ut ot
Mean value for ratio

% with standard 0.340¢ 0,003 0.3414 0.003

error,

ratio of
8een to be sienificants

Sonparing o

The restuls show that 1a 1940 the arstasgs the 1ght
n were oatohing upt in their growth with
s auon Of the tray. Besides this the dif

n the dark

et tae Talues
o average diameter for the two sto

o of this ratio for 1939 and 1940 tv
or si. h:

sot
ho'ate. oF shel

bt
RE% id fetoies Pur Shn E\SForenes ta Sh sntre weluees

e ratio was caloulsted from 193
Stoney potnt skocks. The Tecuits are proseates velow

7 deamresants of the
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Stoney Point 1939 Observations.

Pactor Lignted section Dark svotion
(glass)

Medlan value for av,

diameter in mm, 38 4

Semi-interquartile range 3.5 4

Nunber in sample measured 166 159

Median value for ghtio

IBLOXER92 Wit st. error 0.317¢ 0,005  0.309% 0.006

ese figures show tha was more shell gorwth in
the dmmass ot Siguitionst diffarence. in tha ta1tERsas zatio
s was found in the Gillis cove stocks in 1939, Fewer calculations
were made from the 1940 measurements of Stoney poimt stoCks. Such
observations as wers made are summarized in the table below:

Stoney point, 1940

Section of AV diam,mm, Increase in
tray (medium value) av.diam,.since
Sedt, 1939,
Olassed ) 50 4.5 196 321
Soreenea jLighted 51 4.5 99 nt
Dark 51 4 161 3%

hese Tesults are siailar to thoss for Gills cove in
1540 1n that they Show - eatohing ups in the rowth of oysters i
n t) e

tons of the trays

by the byssus threads of countisss small missels.



S

7D expested that_mioh grewihe would ews dows the
ey ""“I the lighted sections of the tray and reduce
gonaitions of illuaination throughout she u-.{ to near uniformity.
aus: re observed to be much er in the darkened
H in m- "ignved sessionss nave reduced
growth enough three to ' for the apparent "oateling up" of
$aaTSRouns in the T1EnvetPiiapertherts ab aivesds’

S E o . i axrn:;:c
n

$he Stoney point stocks and yet they showed the TFtects of Lismt

The resul%s of other observations are summarized below:

ollits cove
Glassed Screened Dark
llu'.ion B ].on ulo'.ion
39 3y 39 542

Shell cap.
Sl Vel o1 7 85 - 95 ™

Shell Vol.
Total vol. 53 56 54 = 52 58 51 54 50 54 53 55

Index of
condition 86 89 88 - 80 @8 79 80 80 80 8 73

Water content
of meats

Shell Bpectrie
2.20 = 217 - 2.07- 212- 2.9 - 1.96 =

W e T e - e T e

Although the 1940 results of the experizent ire not usel
they do leave mich to be desired. It may be said in conclusion that
Sxposure of oysters to 11ent has the following effects in the

Bras 4'0r lake

It etuces the erowth rate of the shells in avorago disaeter.
I¢ Woes not clesriy alter the thickness of the oys
rolative to 1% length and w
aduses the amout or shell produced relative to the
sotad voluse of ‘the oyster Y the values for the ratio
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Tue shells becoms roomie:
shell volume and
It

, that is to say, per unit of
18 oity.

t appreciuvly alter the water content of. the
neats 1o -ym ur the inorease in index of condition. This
T Cimitioant. des oot wa The water bontaet of
Cyster moutan
JThiv tntartsting Sorsuphre thsss Speilis it
8 Mosks frem X, Gad Bhcemilite
1535 expertnent in Biderord tirer. The next oril

The Effect of Light on Quahaugs, Mu

1s and Oysters in Bideford river.

%9 M. 0.3 Korowill reared smill uanangs, mussels

ther ws open fo Light
4 s . Conditton

Index of Gondition for

Auahaugs Mussels oysters
59 52 %
45 20 73

8uell projortions of oysters (12 in sample from light compartment and
10 tn ;-yl- from dark ecapartnent]

Av, dismeter in mm. 48 5’

‘Thickness

AV, Dlam, .45 0.33
211-02p- « 1000, 103 8

fheld oape x 1000 51 49

fhell vole x 100 51
8hell Specifie Gravity 2.28
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A urther trestment of the effects of lignt e11
Proportions may be found in Mr. Kerswillls doctorate thesis.

Discussion.
e to Light prodused olearer effect;

the index
a%or lakes
nr "aifrerences in the care

v -nmx sn. covers were
judged Trom the ralues for index of sondition, &
1a and qlansugs are affected by 1ignt in the same wy'as the

tered in the same

* the fact that the
g e K

T This t effect of light rather than indirect

Sed for the GLills cove Lote, This polat should be firther

Tavestiated
el oifio gravity s grester in Lign than in
garknase tut she Lo Taence M for 1ight and dark
e Rl Gt By o B

The shell grojortions of o
hose i the Bras d'0r lakes
e

n_the Spawning Datg. for Bideford:RL

Oysters in 1940

data (1940) wnile
of ¢

It was necessary to analyze Mil

gomposiung the section of this report ~Me effe ratu;
uration of o Canadi; 16 was found.

gpamine An- Taten postured Sotiiement peak of

~28 ha 10801y d.unlnod bocauss of the

ST (7017 137 on whion Shin broos of larvue mis fites cempies.

uraseite were made by the wri
found

on the hights of
11 on July 10

+ Kers
S258 ‘trenisncy dLeveiiavica o ARBSRSasabizemensy 14

Height of orste:
aloTeivietons,

0,50 055 0.60  0.65 Total number
of neasuremen

Froquency distribution 1 10 15 3 29
# 1.00 ocular nicrometer divisions equals 140/

ta sy

™ st that under the condition:
(the water temperaturs
approxima

fust velow 22%) the hrvu v
for and

iae

Tor 1t was on that Gay that o sulden rise in z-npor-z\u--

ismment of this dute bas caloul-
ation of the 1ength of the Lurv 1od b kept_rocords
of the spatfall. The A.n:onnin 1s besn ineorporstes. 1ken the
study already referr




o ts on

Sicevatying shs contisien’ of ofsters st g
naliy d inner surface
Pote, o zn- sgpearance of

Toport T
TEST M foTiowtne aiscaseion 16

e first chalky d
1ately arter wut mot before the period of riu in index of con=
shell . In G11

4 in the spring imed-

dition and of exvernal «
s rise of nanun it Xho SpS ot ¥
2 5wua dolaved until acter spawn:

cove there was no
alky

gress are mall in size and typieal in
Yooy nay. hetomis desgar and sriLgoLineny
1 lat

At first the
ions. Later

Just Lor post

uau g eyl e e . 011,
vel insarrens msclh of i eail:

In'miscellanecus positions.

The following table (19) sumarizes ti of distri-
bution of thie areas an aelr ey i the everal porttions
‘© they were found.

The Gillis cove sample was made the

the puase of cbalk depositic

ars is in tl seicn ot She asterior

m-u- scar. This d can be eas: u
Ay reth oty B e b Bt

Forgroming 10y

iest of all in
firsy plage the

xamination of a few oyster shell
purpte o oola\lnd misole soar is ordina

oy
g  end where the chalk a

at_the posterior end wh misols, in its pos
faping provtn; ng o
d tta’peculiarities may "be- oxplal

ssues. Under
longest covered by
aeias sact ot 4 1 be furthe

* b e 1 aeposision ane TR
iod_ below the gemeral surface. The

izt i1 Re prLcts, ﬂ‘,‘%fﬁ.mﬂz.m gt




Table 19, Shostas the susbers ase ostte appesring on the
ity uefuces or aystor ey Tl
Jushers ana Pesitions of pepostes
st ma possertor Nistoli-  umver
stmils TS Fr- Snsots  of mai
= Serisions o

vatre
Potrter bea Lomr 1 . 3 . 1 7 1
Shaitas vay ¢
e 198 pper 2 s 1 5 o ‘ 10

Lowr 4 . 1 3 ’ 2 30
Sadiietay o
Juze 19/48 upper 1 ‘ ° o ° 17 7%
Mlugwtan Upper 3 2 2 1 ° 3 s
I

Towr 3 2 3 2 ° 3 0
South out  Lowr 3 ° 1 3 3 . 10
i

Upger | ¥ 3 1 o o . s
Gilliecore ower 2 ° ° ° ° 3 2
NI G f H H H H 3 5



Dya

Mion the misole shifts bickwrts during spring erowth 1t
WiLL be sosn that there i3 a doep pit laft just anterior to its new
position. Tt 1s fn this it tha ninal lays down
depost shallc tn the spring ‘time producing an even sheil surface
Bt aintest WItA the Toly

o0ond depostt to sppear is the most conspicious and
t is usually

o e

SRRLes S the satneres mscies B

of a series of changes whioh also lnvolves deposits along the shell
s s be in the nature of a spri

ho sheil Laterior subssquent Go marginal sheli erowth

which alters the gemeral pattern of the cavity.

r shell is mot symmetrically curved,
al

interior of as

the edge of 1t a
T gesave posseriorlyy Trom
the presence of the groove fasilitstes the Il
the excurrent chamber 1938) . Similarly from its position
the second. chalky deposit seems vo be merely in adjustment of the
interior of the growing shell in order to maintain contours of this
groove that faveurs water discharge

cond groove in the shell may be observed betwsen the

58

put d are probably formed for
various reasons depending on their porition,

It 15 to be observed from the table that the deposits
generally osour more frequently in the lowor than in tho upper
Talves of the shell. Besides tnts they are genorally of a 1
size and greater thi s in the
aifference in the avity for upper
{50e apeettio gravity of oyster snerien:
greatest activity in the secretion of chalky deposits
involving the Cxpepsion ssd-8ven sontiuence of suoh 469osis a5
have already been begun takes place during the post-spawning period
when the index of condition is low and rising very slowly.




SR

4% OiLils gbve and South mut well over nalf the fmer mirface of

the lower valves may be covered at this time with a contimuou

Tayor of chalky shell more than a millinetrs dsep. Oysters from
e

o

Jais dowa pu

The' shell cocupled by s mish shrunken Dody. This filling ap my
t a greater economy in the animal's functioning.

Such o redustion of the shell spacity would iufluence the
values obtained for the index of condition as suggested in the section
e

t for the gradual rise
temperatures are still too high to favour extensive feeding activity.

s s the close of the fall fattening périod all the
deposits goversd by hard gacreous shell. The relationshiy of
4213 process to mareindl shell growth has mot been sxplord 7ot nor
is there any exploration as to why coverags should fake place

The conclusions from this study of chalky deposits are
in asroement with those of Orton and Auirthalingam (1921) exoept
that tne lstver workers dia
in the shell tha on

50 t]
Ultinately; then
the condition of ayn-u 2 G004 oysters have good Snells and poor
oysters have poor shells,
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Snell rtions of 0;

Jptuss seqbion of Vhis sensr ke relesis obimastsios
o grnnth" . study of shell proportions has been reported
vations are presented here. These include daf
off rock Botten from desp water i the Hillsborough
e teacior 1350 -

The two tables the data are sel 1 5

1. The results indloate that the valu the ratios
#4503 desionns iod 8 0 Tacvesse Witk £hs siss Ig) of ereter
That 1s to say, per unit of weight, large old shells are less Toomy.

and b deorease and G inoreases as shell shape la-
TniS shows that well-shaped shells are less roomy than

3+ Yalues of & sud B are higher and of O lower for tray-
riared spat than for those reared on the bottom. In othe;
RS dhnastion is sarvise sus mets shmamblmiy su trive Ped
unit of weight it provides a roomier shell,

4;,4 200 B are higher and O lowsr for orsters reared in
A4gH¢ shan Por those Teared i deTknesds Fhis would Jastify the
g i

3. Ihe effects of depth as an indbpendent factor
Influanotog shell properticns ire act 1idtosted Slearly by the cata,

6. Oysters raared on flats have values for A, B and C.
intermediate between tho

oysters to 1ight
the Coopsr be
two stocks. Other factors related to depth may also be important,

o e T L

in shell proportions they me. They reseatle

SymmetTichl gysters srown in darkness, Tue s 3

fectures s in question. They may have been drousht about by

fastors uot represented in this study such a8 current astion oa the
y bottom where they gre,




Table showins Shel) Proportions of Orsters
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~water

Table showing shell measurements of de
oysters from Hillsborough river.

Oyster f1  oyster f2

Lin dimensions of entire

oyster in centimetres.
8.6 92
7.2 5.3
4.9 6.0

Total volume tn m.> 7.1 64.8

Volume of shells. sbove in m1.? 52.0 51.0
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rtions of t

The effect of light o 1

The most unlform stor S etors ava out
test was used. These wers the natural® spat of 1937 which b
TS

n g
o moasurensnts of thess exporimental aninals were mad
November, 1939.

The rubis desaribing tha Giglaad steld pafarbians
of these oysters which mental trays
S high,Re3e5, Toie vetus is shavasteristis of an

atrests of LLght ss AL be seen later
River Denys basin were taken near
op: B0 WIS K peaision $hey
wou. to m-.v m-nu lignt. In consider-
1ag the sxperimental resulls it , therefore, be borne
Ahat Do have starved with e seotk'of o derisise "cuppeds

Results of shell proportion study on experimental
oysters 1n 1957 sev sowing the offests 7of Tiene

At baginning After 1 After 1 After 1 After 2 After 1
of test summer summer sumier sumere surmer
under under under under 1idlecs

soresn glass woden wooden tray
cover Gcover cover cover submerged

7t below

Aaverage value
Tatio

Thickne
Av. Diam. 0.345

0.352 0.353 0.325  0.295  0.32

No.of oysters
33 0 50 50 28 12

measured as basis
for calculation.



=156,

Fron the results of the test it would appear thst the
orsters bueum- even more "oupped” in the glass = -

e fron Ligit by the wooden cover.
nimals in Ttherged lldlnss  LTay seven foet be:

surface where Ligh intensity is ended to flatten
2" thn sane Beteny os HAenS pEmtaghen cron eil

Thus tn the voricacterenes TLASISE ear.

The difference in the value of the fastor desoriving
shell proportions of animals grown in the dark and 11 s
single sunmer are of the same order (12%) as those um.\neu "1
.7, Kerswill's experiment in Bideford river, P

Reliability of the test. In the various parts of the
"eant e _'_WEF{_!:_V. crements were different so that it bocomes
necessary to examine the stability of the ratio "thickmess,

average diametert, for oysters which have erow to 4ifferent
it or the sime conditions. Several comparisons were made.

The first was woked out for lazgs and small ovsters

BT in BIEils ouve: Temnty of the invasc Syat receise Cre
64=75 m, 1o average diamster wyrs measured and yielded a ratio
value,of 0,325, For twenty small, 43-53 mm., 3 e valie was
0,331 The averago for the wholo'lot of rifty from this compartment

that bot)
were "growing away" f~om the cup shape and that the faster growing
534t d merely progressed Curther in this same direction than their
mors slowly growing nelghbours.

A comparison was also made of large and small animals
Beld indse $i8 Shasg Whore \po ECAC yDwre G5 Meve DesH FeAst
sltered fron 1ts orfginal valus: The aversge value for twenty large

anina

aristion is, nevertheless) within the
Tiatts of the differences cbserved b varlous compartments.

3; In onnestion with sondition stutiss carried on by
ous sizes and ages were

" spat on the ground in
‘“hrougnout their 1ives
st eaoh low tide. They mst, therefore, have been subjeoted at

s to intensé light. Thése gave the following

Tesults:



Sape

10 small opat 8 medtuncsized 6 largs spat
ever, dlamster spat, o aver, dlen.
. Tan: 6272 mm.  "70-66 mm

Value of ratio
Thickness
Somee 0.363 0.340 0.365
The average value for the whole lot was 0.353 and there
Was an extreme variation from this average of 4.5%.
‘sbove three comparisons it appears that witnin
of oystars Fibjected € approxinitely the conditions
or 11sk > 15 some variation in the ratio and that
©liLs aifference may in some casos be relsted to age or to aiff-
e same

explai:
A o e o

of shel.
Brorerhian sbaesved ia this sipiiineat eas W aennueu i
uted to the effects of light on the enimals st

Discussion. That sunlight effects the shell proportion:
Wik 1L The o

est
effected by differences in exposur
The Teeults of the vLight test® g oysters are of interest
ah

t o mwtnnd of tray rearing. Here on exposed flats
nu )1@2 IXPG might be expected to partly cfru t any tendenoy
Sueh botton ALEN hiva fo produss moooked oyster:

s been co attengt to explain the exsot meang M
mien ugm Sroguces Shis aiéterages in shell sha o
Saly to. Sgren with Hustsmen’s earlier conslusione. shat dire
Sinltght Hinders groveh by affocting soms or all boty ‘tssues and
that the functioning of shell-secreting margin of the mantle, the
Veraly exosed part of the an s Frobably the yroess
fosted of all. The remit is the fexdenoy on ihe part of
tho aninal to protuce the
the Soame stealCproduction affores




The sggun Gravity of Oyster Shell

+ s noted last year (Medoof 1939) trat the more
ohalky the shell, 1s 1ts specific gravity,

Soettured obeervitions of this year aad 56 wEat bay siready been
found, Tt has been noted that 15 the Bras 410F Lakes smail
oysters develop amall Ly

their size than nos. Tids will acoount for the resords of
Last yuas shat o Bighor speeiris cravities for amall thas for

otion of this Tepert <chaly de)
4 out that ehelky depo

he
eyeter suelist i

one; Rore siteasive in lover than in b
14, 1
Lower
and s T 19,1940, e
vhloh wers quite dry, were soaked o wp s ROty tetore
testing. The s'were as follows
£10 Gravitdes of O Shel]
Source of Oysters s;.0r. for 8p0r. for
upper valv Lower valves
611115 cove 1.72 1.55
WiZbur bed 2.42 2.22

he results support the conclusion drawn earlier that
he more oheley the sheil the lowes is ise SpeciTie Eravity.

A speoirie gravity deteraination on May 24th for Wilmr
bed shells gave an uverage value of 2.34. On June 4tk the raudines
raged to d" the final value

nd 2.23 s observed that
Thish arethe ow r-nﬂln e v elts hodly
Fladlea by the boring peoific gravity deter-
Einution Tor the more serissily perforated sheil by bselt gave
the value 1,82

(The cbserrations fust reported and those eited indicste

the i04es of she!
detoralnisions of epestfiv !rnvlt{ They should be s ten' b 5
s d_condition (bored or uiibored

ults for aif:

eyt i

08 of observations on Socudouo river shells showed
1ty

hat the -pumu for stooks from the nelgibourhood of

atssiers oanp was 1.87. Lover dom the
s cove where o salt water it we . The value
e e Vaastrs o ke Sy (110ar "bed) s alrecdy Bash quoted, 2.34,
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Taase coeermatins are Like those meds lust yuur (Madoot L93oe)
e bay. Tomether with the Tesuits of sondition tats
(hhlu 1912) o 'y show that the quality of both s and
e aprores tomie the open WaT:

PART V. OYSTER CULTURAL OPERATIONS

The Buctouche Bay Transplant

Betwoen July 22 und 31 the Department of Fisneries had
B0 barrels of nynon fished from the seriously polluted part ol
the Buctouche river opposite the town. These wers slaced on
dopertental Teserve area in Buctoushe bey edeh day mediately
Afber fisbing. In as far 341 clu 3
and only npuuu oysts
that at low t ‘e_covered b;
rllpuﬂv-ly. o B g A B DL B Ry
B o

wer the middle plot and
0 on The uu. plnt. " measured 40 X 100°feet
Tada S50 olaas soe oanivet 4V

doovl

The transfer was nade at a time when the river oysters
ghowed grest individual varistion in fatness Dessuse they
(R0 ET0s ttaces sppivaching the *rpesstveunsl aoctitions I¢
was oonaidored poiatiess vo make a July condition test for this

1ona nads on Y

on ¢!

s of oysters fro:
shing, The firm mud seems to have
7pe. oF eVsOn for survival, the nshore

S Rext and the solLuh pocrest. o

Table showing mortality snd condition of oysters
o ondepartmental reserve. .

Shallow
plot Mid-depth Deep plot
Number in sampls 104 79 9%
# mortality 6 3 10

Index of condition 92 91 92




o

None of the trausferred oysters fattened to the same

as 7at. in their new position a ave had
Left 1n thelr old places. Table 11 Showe that he average
Rniior 3he rivee sreters vad st 13

There y 1ittle or no apparent marginal shell growth
by these cru:.trrod oyeters during ohe. shres months on the desarte
men owth

is desirable on the effects transfer has on condition

1he Kouchibouguae River Transplant

Rarly in 1940 it was considered that a transfer of
Shiediae bay oysters fo the Kouohibdougua

Vefore market. ve

Siadias eysiars wers Mrest Lrom ditest masketing

anoun
was made to See how they fared.

ne subsequent re-opening of the bsy to public fishing
NAs laseely Femoved the need Tor dsveLoping a cewilar.yeti
rolaying st such a great aist taace from the potis or Flsning: A
Teport on the 1940 transfer foll

7 518t two barrels of orsters freshly fished from
tho Poirier bed 1 Siediac bay were transeried to 4 point one mils
below the highway bridge on the sorth-western side of the chafinel,

tide, Tidal ourrents are very strong here the year sel-
LR R transfer, encrosched
over & considerabls part of the s of this
stool de_during f condition tests are

xtent in the spring and e ions during
icated that they spawned, Suall oyster larvae were found
in plenkton catehes thers on July 20 but none wers taken on July 24
on August 12. There was no settlement. t on tho
Gomereial colicotors sxposed over & pisce of old sneil bed ono-
Belf mile below the highway bridge.

In the fall the oysters fattened normally but their final
B NI et an b s BB S Dn S e
bed stocks on the same date (table
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Transfer of Bras d'0r lake Spat to Shedl

Bay.

A half-bushel of 1939 Gillis cove spat separates by the
threshing machine was shipped from Orangedale to Shiediac Bridge on
July 31st. These were planted largely on Indian island shoal

% on the Poirier bed.

e e
wore fisned up. Taeir vigorss growin 404 nigh percentage survival

Woula indicate that conditions in the bay were favourabls to spat
T T e e
Buctouche spat still on the collectors, indleates that

sto
F arns (o Beiinb bay Rient he sesrISL cun WEBME metk 1fFietsr.

Spat Collection Trials in New Brunswick

One hundred bundlls ot aylt Iolhetor.s wers
Shldhc Bridge from Malaga: were sxPc:td u‘l!obh
With Badies oc hrash: on dabos wilsn gould have sultable for
Satoning spat aseordiis vo the resuits ef pradictions Pased o
1arval measurenents, The results of the trials were as fo

cucke. 0n July 23r¢.,sixty bundles were hung from
w0 trtpods Iuet Shive tne. Hlghay Eelags whers vhey wore sheivered
from the wind. by July 30th these had all received a good set.

ysters. In the oou 2

Isarily soaved vith silt and encrusting erovins. fhis seriously
Linited the growth of the spat which attained an avergge diameter
S8 Sitnin Belir Niak 1 en.Thy Vhe ead of iis seceua:

e gale of Septeaber 16-1q was responsille for the
delurunien of one triped which a loome boat is sal
rame e bundles from the remaining tripod we
Tlaced on the depertaentrs reserve in Buctouche ey Tob the wister.

e bundles o brush raceived very Lignt
fron the elantnevion of July J0th; The spat msh bave i
{mnealately, perhaps from swcthering by Silt, for Roms wers cbeer-
ved after this date.

Buctouche bay. No collestars wero expossd hers to test
3 o from the river tripods

n_for comparison
o he Gaie of Beptember 10sL1 resuosd the

Vay bundles to & pulpe
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Shedlac river. On July 19th collectors were exposed,
fung fron & TFTpod, ons-quarter mils below the highway bridss.
o sed wis observed on either the brush or the colleetors.
Bictodelie spat transorred Bere grew very we

Siehd p” (41 mcter el RS et agponed
Ty T 2 Sim ust SheEioes o & redisied
ady 15, 3ot pawekous v she ot
otheaah 8 oyum— spat. No set either of
observe shof comercial coll-
et 't ( c3bed. In seotion “rhe represuseion of
oy-nn n sn.am ayt) for a very fow spat oh one collector that
happened to be lying close to the bottom on top of the special
VELy piaced on the Sed-
lan 1sland shoal. Collectors were exposed here
suspended fron stakes, Unfortunstoly they were not well anshored
and 'y wave action experisnced in August and September
Garsied then ey,

suwnnu- riv'r. (-) cuu oy On July 25th

collectors wory art

nesz Tishory otsicer
but Bustouche spat ur: ‘e gre.

ihe” slose of the seased the averase

2.5 was Temari

disted pnk (s
L orvare

rom o trij
wo8pat on the 15 Wadiss sxposed. Ko tesu with
Buctouche spat as made at this poiut.
Kouohibouguac river. On July 29th collectors were
exposed | rr'—”rﬁ‘eu € tripod one-Lalf nile below the Nigiway bridge over
11 b were obtained but the Buctouche spat
Sraditerred thers ghemweily

Disoussion. T t8 of the New Brunswioc trisle
yoro not encouraging iy .c Buctouhe. The Fesults nere might
vetter had the cria Sehor. down the river
e Shere. 16, 1oas tirvulsase abd promsbly less ditelibe
Totltag the soLlecsors, There 1s evidence. wmat eondisions are not
yafayouratle to erovth and survivel at w1 the places wher

the
a % siggost that
£ Toshl spet samaos be chiained searing. eoels L Susoen
PO Sassiel oot L Caveres OF the saste etistet

dror
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Spatfall on Commereisl Collectors in Gillis Cove

Turough the cooperation of Ur. Robert §illls of
Orangotale planiton samfles sid records of Water Cemperatur:
T the cover were obtained for the writer at Shediac bridge,

"b. Exanination of the sown showsd the followtn

June 14: No oyster larvae but a heavy catch of other forms

including dinoflagellates and crustacea,

Tuly 4 8:00 p.n. Some straignt-hinge lariae that might ve
ovsters. The tow was very s

uly 5i £100 pom. A few oystergiarvae of average haieht,
provatly spawned July l. Tow very scant.

July 8:  9:00 a.m. Mo oyster larvae apparent, Tow scant.
July 1

A scanty tow but about one-third of 21l the mollusean
larvas in 1t were oysters. Two broods were represented.
The olae: srobably sjamned July 1a¢ (height 16ocio ),

and more mumerous probably spawaed July 7éh
{Botme 120-130 7.

i U IR T
Rl e it Lo vty Sk vimoiet aaptien

714 on This point S1thetch It is of practical siEALrioance:
There was only a very light sst on the eel-grass this

tray rearing of spat in the
'Two alieraative nethods of rear-

3 & a
1938 spat tray-reared during 1939 were placed on flats in Gillis
Sove in places protected from heavy winds. The watdr varied in
degth fron one To two fost at low 1id

48 controls for the flats rearing test, stooks of 1939
t wore held on 81ty of $,000 spat per
pat,

o} ir
et X g



o

e same two lots served also a3 oom—ou for the
o last yearts Medgot 19392) .

et Srush syt whioh had 3o

eerinnan S0 tha dabe OF

wes
left undisturbed from the time
sampling,

Ihe resite of nenmaenants uf x-m*‘;‘ of the
Tarious stocks taken sear the beginin it $he end of the
owing season are presented in table 20 (Ses page G5)s

iscussion. As rerards growth the Tesults of the flats
e t better than th
Somay’point sreas 15 1739 wnd shout the sumb ae Lasbe Sbratnet
in Gilils cove at greator dejius in 1939. No caroful observations
were made on but they appearsd to "

compared with
rred to. In both ye

s

Brush seems to offer conditions for spat growth that
are mora favourable than trays or flate




Table 20, Sumarizins Rewlts of Reariss T

& 1n oi1ts Gove, 1540,

seoox. i Fon  Sam- om
e Sl g ooy
o, s

iriiie sampie
e

136 spat cray
rousel in 1339ty 10 33
S Hlaes'1a 1o
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METROROLOGY

Appendix I.

ALL the readings listed here except where otherwise
noted were made by the writer at Shedlac bridge, N. B. The
paximu-ninimn thernoneter used was tlie same lnstrument as

| used st Orangedale, N. S., in 1938 sud 1939, It was housed in
the samo fashion s at Orangedale (Medeof 1938).




Meteorology, Shediac Bridge, N. B., 1940.
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TnE MAX. MIN. PRES. WEATHER
oW ALE, 3R 4T LiG N fos, dlaerizg
3
6:00P 43 el u i
91004 s ILbf" 3% salu; 637 o
oo e B B l',lnwin‘,ul.ﬂy.lll day
:45n e 2 X Mod .NW, cloudy
8:004 30 34 Mod. N, mm
Ti45A A 20 25 Lght SW;
o 3z 4 liod Tresh 43, * dearall day
1308 36 Nod MW, brignt
Cloar a1 day, Lignt winds nnnm
91004 52 83 s Lignt s-. yt.
Sar aidety with 11680 Puin 12 PSR bo Shedag &Y
91004 Eron 1, brisat
partly slouty with strong W ail day
fow a0y ot 1, Jelgs oLl day
7304 Light SE 14y
clay. .u dargtent atn ot nient mod .
0A 517 a0 L1,
38
oA 48 B 31
with'mod
11:00a 48 40 Light NE, bright
Clouty w11 day; 1ignt snow in evenizg
A e s 5 Lient ¥, oloudy
100A 55 34 4 Frosn NK, cloudy
Lignt in 1o pua. ciguty ail day
ooa 38 2 ] Mod.NW, clear all day
% u W Nod 3, slaar 213 day
OoA 26 as 'S, pt.
Tresh Strong winds all day, rained ort nnﬂ os a11 pen.
9115a 48 " 32 3 dog. W, brignt
clear all dayy lignt showsr during i
8 48 38 Licht 83 clouty
Tiaks winde sien sheg: w1l dagt ratn it atgn
12:00 noon 47 29 b strong NE;oldy.all day
83 31 25 28 Lignt SE, clea
cloudy a1l day, 1ight snow in pim.
6:20a 34 29 32 .'mH, olay.
©1dy. a1l day, lignt muow in o
Tiasa 31 i 8 Frean NA, clear
cloudy all day with fresh NW
81304 25 9 2 Light NW,cldy.ice on bay
paprd WW,4LL dayynow Srom NE 1n evening this a.m.

snowed most of day,light NE, cl.urlng‘in
Sodstroch W, beige all dey

4 to 6 tnohes of moy yesterday
81454 o lod .SE, snowing heavily,
c1d7. all day.



MAX.  MIN.  PRES. WEATEER
30°F 10°F  20°F  Mod. E., snowing
4 -0 4 Mod. NE., raining
-0 -18 -8 Light W., olear
20 20 Mod. B., clear
35 .30 32

(the above five readings were made at Buctouche, N.B.)



Appendix II. Hyarography

Introduction

With the exception discussed below the writer himself
made all the observations listed here. The same procedure and
equipment was used as described earlier (Medcof 1939a) in making
the determinations.

Mr. Robert Gillis of Orangedale, N.

, made the temp-
rature records for Glllis cove and collected the water samples.
The salinity determinations on these were made by the writer.
They wers carried out on three dates; the first two lots in
Cape Breton in August and November; the third lot at Ellerslie

where the sampl

were shipped by Mr. Gillis.

¥r. Gillis used only a laboratory thermomster for his
determinations. The five-foot-depth readings were made by taking
the temperature of the water in an Upen bottle that was kept sus-

pended at the five-foot depth from a stake. This bottle was raised

to the surface at the time of each reading and lowered again imme
ediately.

The writer made the

rlier observations on the Buctouche
river himself. After September 17th temperature observations were
made by Mr. A. . Campbell of the Department of Pensions and
National Health. He likewise collected the water samples after
this date. The writer carried out all the salinity determinations.
Mr. Campbell had only a fisherman's reversing thermometer for all
his temperature readings including surface readin




HYDROGRAPHY Paee
Gillis Cove, N. 5.
Date Time Depth Temp. Reading (T) Sal. Remarks
May 10 2,00 p.m. Sur. B8.2°C. Te2 16.0 9.0 Water very
alrty.
e 6.1 16.0 20,7
Y 16 159 a3
" 15 5250 s, 9.
5 z.
LD S~ &;{- o
" 17 535t sur. L 10 157 12.8
5! 14, 10.9 15.9 13.8
ot DB " S S;f. o
ta sass e R
v s2sn s 15 12,8 15,8 16.3
51° 12, 130 1 16k
Tes sast sl
tooosase e 4
T B sast el o
" 525 . 15 1.2 18.2
51" 131 56 2216
June 1 5.25 " &; !
"2 sy i
"3 52 2
4 sy t
T X
o .8 %
Lo s 8 15.5 158 19.9
X 60 1508 205
L e ° R o
B AT .
" 10 s.25 o
" ses e 2
" 12 60 2
" 13 .25 u




EYDROGRAPHY Page 2
otll1s Cove, N. B.
Date Time  Depth Temp. reading (T) Sal.  Remarks
June 14 5.20 pom. Sur. 1. 3.0 235 187
' - B2 230 2.5
toa e v s 1
* 16 s5.25 * sur. 1.
51 X
* 17 5.25 & sur. 1o
51 g
* 18 635 " sur. 17.
G
" 19 540 * sur.
5
" 20 540 " sur. 15
5t g
* 2 530 " e o3 s -t
s 1558 PhEIn0
"2 530 % sur. léa
5! o
“ 23 530 % mr. lou
51 5
Toa o0 tomn R
® 25 530 * sar. 18.
51 o
* o st
S
" 28 65 v sur. 8.0
5t ua
* 29 530 = sr.
5t K
T %0 w0t s A
myiosse s -
" 2 9.0 H
= 3 530 5
"3 530 X
"4 530
"5 5.0 5.9 232 8.2
1300 3% 1838
e has
= 7 530 i3

1.

Spamning peak



HYDROGRAPHY Page 3
Gillis Cove, N. S.
Date Time  Depth  Temp. reading (T) Sal.  Remarks
NE 5.0 pa. D;s ;.
" 9 530 " sur. 24,
51 ®
Wy Sur. 4.,
51 0.
LA T AL Sur. 3.
51 5.
v 12 525 " sur. . s 232 166
5 B 15.1 23.3 2.5
=3 uM l;‘ro g
" 16 530 * sar. .
5t d
L I~ Sur. of
51 -
" 16 5.25 " Sur., o
51 o
Lo S T SR B;t. 8
't 0 v s X
" 19 530 " s, g M2 2.7 172
5t 5 Bier 2 ah
" 20 5.0 v sn;r. o
"2 525 " sur. 4
51 .
L See o sur. .
51 >
"2 505 v s, -
5t g
208 508 Sur. o
51 2
R Py n Bur. !
5¢ &
%N KN Sur. ! 15.2 19.1
5t 5 1.2 178
LR B © R Sur. N
51 4
"M 5.0 * Sur. .
5t o
oAy R Sur., o e ter
5! of and converted.
T w0 v s 2
" 31 600 " sar. -
5t .
Aug. 1 6.00 * h;s'. .
" 2 535 * gar J 5.0 2.8 2.5
5 . 14.8 24,0 21,3




HYDROGRAPHY Page 4
Gi1l1s Cove, N. 8.
Date  Time Depth  Temp. reading  (T) Sal. Remarks
Aug. 3 5.25 pom. Sur.
5
Y5 osas v oem
* 1 6o s e
" .9 6.00 = gr. 3 150 200 2.6
5t 3 147 e me
"1 65 v s, g
5t X
» 13 5.3~ v s, s
5t f
" 15 7.00 " sr 0 15.5 23,7 211
i 13 240 20,9
MU 3
" 19 6.00 * s,
5
Ta s v s
" 23 6.00 " s, S Ma o e ma
5t R ]
" 25 6.00 " sur, .
5 E
tm 6o n s é
" 29 6.00 " mur. 25 18.2 1.2 22.5
5t 3 182 114 225
TR sa0 v s
Sep. 2 620 *  mur.
G
" 4 0o » S
= sar
" 6 6a5 v s, 8.2 118 225
5t 15 1L 2Li6
" 8 6.00 " sur.
1
T ss0 v s
" 13 6.00 ° s, 9.5 118 1.3
5 62 1108 2000
" 15 6.00 " s,
51
" 17 6.00 " s,
5
* 19 6.00 " s,
5
"2 600 " s, 750 - 12307 838
5t 150 1201 1814




HYDROGRAPEY Page 5
Gil11s Cove, . S.
Date  Time Tomp. reading (1) Sal.  Remarks
Sep.23 530 pom. E
S5 50w :
" 27 .00 ® 4 8.5 116 9.9
0 156 18 1902
" 29 su5 v .
oct.1 6,00 " %
" 4 530 " TR
W5 1800
" 6 530 " g, o
51 .
" 8 535 % s, 8
51 8
S E 3
" 12 530 " sur. 9 163 1244 201
5t 2 167 130 2008
T ss0 n s .
R X
" 19 500 " sur ¥ 1.0 2.2
5t X 130 2208
a0 Vem, M
tBsas v s v
v 25 550 * s, i 12.5 15.9
5 A 1235 2206
T osas v osm .
pos) RS e ¥
*R et e ;
Nov.2 515 * sar. W 160 129 20,0
5t sb 1o a8 a2
e e i
P RSO ey ¥
" 9 440 " sar, 8 160 12,8 19.8
5t PR T
"1 500 % sur. ¥
5t 2
" 15 45 v sun b
5t :




'HYDROGRAPHY Page 6
01l11s Cove, N. S.

Time Depth  Temp. reading  (T) Sal.  Remarks
415 sur. 8.5 140 8.7 16.7
3¢ 81 168 7.4 2001
405 " sur. 5.2
50 5.9
5.0 *  Bur, 5.2 11,0 8.7 128
5 59 158 86 19.0
5.00 " sar. 3.9
5 a2
405 " sur. 2.8
51 28
20 5 e g
5 ol




HYDROGRAPHY
South Gut, St. Aune's Bay, N.S.

Dats Tine Depth  Temp. reading  (T) Sal. Remarks
May 10 4.00 pom. Sur. 7.5 5.0 16.¢ 6,2 Temp.reading
an
June 25 11.15 a.m. Sur, 130 12.9 25.4 19.2 sample made
51 1ol 1804 2515 2616 by 4. a.
Kelntyfe.
aug. 6 12.00 sur.  18.8  20.8 24,9 29.6
noon ' 1 208 25.2 2917
* 28 1,30 pm. Sur. 17.] 232 1208 2102
St 138 ass 1303 2905
Sept.lz 430 " 1745 20.0 12.8 251
175 2200 1o 2
" 25 20w 8 2205 w2 w
136 23 1el8 250
oot 17 0.5 23.0 12.8 28.9
105 230 1305 2901
Nov. 1l 1215 p.am. Sur. 8.4 23.0 7 3
5 80 22.3 1el3 28l
" 15 12.00 sar. 7.3 183 & 2304
noon 5t 12w 72 25
Dec. 9 R - uaka 28.1
5t w232 v@ﬁ 284
Miscellansous K. S.
'HYDROGRAPHY
Sanples by R. P. Morrison
June 2 sur. 15.7 22.3 21.8 "Bog Pona”
ot 180 2214 2202
Aug. 27 sur. 18.2 16,0 23.0 Oyster Pond
5t 1811 14l0 2219 Jamesville,
sept. 23 sur. 3.6 18.0 4.0 Baddeck Bay
5 175 141 221



'HYDROGRAPHY

Stoney Point, N. 5.

Date Time Depth  Temp. reading  (T) Sal. Remarks
May 10 4,00 p.m. Sur. 16.0
» 6.5
3 16.9 1549
*n sur,
51
June 3 12.30 *  sur.
5
1“4 130" s, 6.5 218 22,8
TR s s
July 2 10,00 a.m, Sur,
51
" 12 3.20 p.m. Sur,
51
"1 830 " gr,
5
Aug. 5 10.15 a.m, SA¥. 14,5 25.2 2.3
5t 1402 25.2 20,9
" 23 12,50 p.m. Sur. 18.3 103 232
5 1870 143 228
0ct. 5 3.30 pum. Sur. 18.6 133 23.3
5 1804 10 233




HYDROGRAPHY

Malagawateh, N. S,

Temp. reading

Date Time Deptn (1)  Sal. Remarks
May 11 16.5
6.9

June 12 5.10 pums

1 1745
1.7
July 5 12.00 14,5
noon 15.2
17 7,40 a.m, 15.5
159
Auge 5 7.00 p.m, 15.3
151
23 11.15 a.m. 18.3
19:0
Septs 5 5,00 p.m. 19.0
5 18,5 18,5
U DUSLERE A FERE o GO e |
5 160 185
Oct. 3 5,00 " sur, 14,0  18.8
5t 137 190
8 500 " gur, 1.9 168
vx 5 7 19.0
Nov. 4 4,50 " gur. 7.8 1.0
50 1 B
15 530 " sur, 0 190
3 5 8.2 15,0
Dec.l0 2,15 " sur. 3.9 18.8
5t 39 19.2



"HYDROGRAPEY

Buctouche, K. Bo

Date Time Depth Tide Weather Temp, Hyﬂ;. (?) Sal. Remarks
read.
May 15 10530 a.n. Sur, 120t 20.1 10.0 24.7 Buctouche bay
(v1ow v o
terday
4
June 21 2:30 pm. Sur. EF Frewn s
@z v s w
bridge
27 12300 noon Sur, HF Fresh S 16.2 18.5 21.0 25.3 Buctouche
1o 1814 20,4 25.1 whare
281 19.1 20.7 25.
20 10:00 A'm. Sur. HR Presn s 1os 415 1501 211 20.6 Buctouche &
F 15.5 21.0 21.3 lhﬂﬂ'l erm
o 15.7 20.8 21l.6 St. Marye
15" 16.7 16.1 21,1 22.1 bridge
July 11 4:00 p.m, Sur. HR Bright 2344 20.3 20.6 27.5 Buctouche
fresh S relaying area
11 2:30 * sur. HR Bright 23.3 19.5 20.8 26.5 Buctouche R.
fresh sS4 bridge
100 == 19,5 21.0 26.6
20 22,3 20.0 21.0 27.2
22 6300 " Sur, §F Clear 21,7 18.5 21.2 25.3 Buctouche
frosh s4 whart, tide
100 == 18.0 20.8 24.5 was too str-
24 == 18.5 21.0 25.3
30 3:00 ' sur. Lyslack Cloudy 2.9 18.0 20.8 24,5 Bustouche
fresh oW -- 183 20.7 24.3
20 22.0 1813 20.9 2419
Aug.l5 2:10 " Sur, LF 19.6 22.0 27.0 Buctouche at
kbt 20,1 22,0 27.6 tripo
29 10:30 a.m, Sur. §F Bright 16.3 20.1 22.0 27.6 Buctouche
still wharf
100 20.1 22,0 27.6
20.1 22.0 27.6




(BUCTOUGEE, N. B. RECORDS, GONTINVED) Faee
it Time  Depth Tido eather Temp. Eyir. (1) Sal.  Remrks
resd.
Sept.l4  5:30 pem. Sur, iR calm,ejear 16.4 20.2 20.2 At aummn-
8t 15.9 20,3 20.1 transplant
20 6:00 " Sur. HF.calm,clear 18.3 6.1 18:0 8.1 hunf.w:h-
1ot 160 15.2 1107 19,9 mhazt wa
28 172 19.0 237 loval 350
22 10:15 a.m. Sur. L. clear 144 9.4 1100 11,1
101" 8" light W 14.7 1618 1200 20.
281 215% 15.0 17.7 1110 2117 .
27 9100 * Sur, ¥. Clesr 918 4.2 11,2 4.4 .
100" " 1ign e &g 45 i)
201 2 breeze 10
30 9:00 " sur. F Brignt
L
&
181 302n
Octe 1 4330 pom. Sur. § Lkt
11
2 Slr.® Brig 12,0 1610 1139 19,6  Buckonohe
416" Lignt N rf
81 1L.8 17.5 10,5 21.5
25 11.8 19.0 1145 23.6
4 9100 a.m, Sur. R Dull 10,3 16.2 1123 19,9 » *
81" 319" Nod.N 10,3 16,2 10.219.6 " "
25 1005 158 11,2 19.4 » =
79800t St iigt s 1014 46170 ¢ »
817 1R 10,5 1800 40213 v w
221 10,5193 39230 v
9 9100t sur. 27t Lignt N 142155 49182 2 n
8 LF raining 14.0 15.7 4.6 184 v
200 rd 14,0160 5.0188 = v
4:30 pom. 3' R Ralned in  -- 17.0 16.3 22,0 rea
& 7 am. -- 17.3 15.5 22,1 ohosen from
Buctouche R.
transplant
Shediac oyst
1 g3l Glear 9 15.7 4.4 18.6 Buotouche
Bt light W, 11,9 13.5 4.3 18.2 xt
200 calm 191506 4.9 1803
14 11.2 6.2 5.3 1932

Sur.219" caln
By



(EUCTOUCHE, K. E. RECGEDS, CONTTNUED)

Page
3

Date  Time  Depth Tide Weather Temp. Sp.Gr. (Ti Sal.  Remarks
ost1e 6t 166 4.9 19.2 Buctouche
200 1312 300 2l e
4330 pom, Bur. 4R Rain 160 5.3
this a.m. 1
o 162 4.4
%
Plant,
15 10130 aum, Sur. HR. Bright 11,3 19,5 4.9 23.3 At Bustouche
o fresh SE Eay transplant
0.3 41 2.3
16 9100 " Sur,416" Calm,ligt 944 1 .0 23.2 Ductouche W.
8 EP N, Taing,b 1 0 2213
200 nignt. 9.9 194 6.5 23,4
16 9:00 » sur.r6" Light 54, 8.3 188 7.2 22.6 .
HR calm brifht
8 9.1 2004 6.0 246 "
200 96 1.
200 96 21 6.8 25.7 .
2 100 1813 101 2246 -
19.2 1010 2318
20 1913 10,2 2317
23 9:00 152 9.4 1813 "
5 9 187
1835 9.3 2205
25 9100 142 900 1710 "
1813 8.2 221
2 9.5 259
28 9:00 " 1A 83 1503
210 7.8 24,5
217 8.8 26,6
30 9:00 * sur.BR Clowdy, 3.7 125 8.0 14.6
frrrd %
o 9 2 63 255
200 42 221 6 2.8




(BUCTOUCEE, N. B. RECORDS, CONTINUED) Page
4
Date  Time  Depth Tide Weather Temp. Hydr. (T) Sel,  Remarks.
R,
0ct.3L 9100 aum. Sur. HR Clear, 3.0 15,5 7.2 18,4 Buctouche wh
B frean's bt
Bt 3.4 20 6.2 255
200 3% a4 e Bl
Nowid  9:00 * sur. IR Cloudy, 5.3 Ln 137188 "
8 breese 4.2 14.012.7 19.9
200 4.2 1811118 22.2
6 9100 * sur. IR Cloudy, 1678 1150 20.7 "
Tight 38
B 1B 9.4 22,0
200 - Al 93 259
8 9:00 % sur. HP Cloudy 4,9 15.4 1L.9 19.0 .
Tignt 0
8 alned 4.9 17.7 12,1 22,0
= Tast ntent
200 194 13,4 2001
11 9:00 " sur. HR Cloudy, 3.8 13.5 B.3 18.6 .
gt &
o 20.2 1.8 24,5
200 42 2Ad 1.8 254
13 9100 * sur. IR 7.0 1706 8.6 2143 »
o 61 150 7.8 23.0
20 6.0 2 8.0 24.2
15 9:00 * Sur. HR Stromg NE 5.0 9.6 9.6 1l .
raining -
8 1004 8.8 13,3
200 5.2 15.2 8.5 18.2
18 9:00 + Sur, HR Clear, 3.5 13.9 10.0 16.7 "
nod. i ¥
o 45 1708 9.6 2102
20 4.9 1915 9.6 238




(BUCTOUCHE, N. B. RECORDS, CONTINUED) Pl?
Date  Time  Dejth Tide fosther Tomp. ydr. (1) Sal.  Remarks
Nov,11 9:00 sur, L Cloudy, 3.5 +2 943 9.3 Buctouche wharf
Very froah .
8 3.0 1 943 12,9
20 3.2 U 943 16,7
22 9:00 " sSur, LF Cloudy 4.0 9.7 11,2 »
1ignt s
a 3.2 1611 9.5 19,5
200 4.0 1 943 18,0
25 9:00 " Sur, HS -eee- 2.0 12,5 11.9 Ice formed
B -2 1815 12.0 22,9 Nov. 26,
201 - M 12,0 22.5
Dee., 2 9100 " Sur, Spowing, belew 1 12.2 19.7
B Mod NE © zero 18.5 11.9 22.9
200 1 12,0 22.9
4 93100 " Sur. Clear - 1 13.0 14.7
1 nod o 1215 12.3 15,3
200 1 124 16,2
6 9:00 " Sur, Clear, > 1 13,0 1643
81 mod B 1 12,9 19.9
200 1 12.9 23.3
9 9:00 " Sur, P 1 13.0 18,2 Buetouchs wharf
(4 15.2 12,7 18.8
200 1 12.8 21.6
Jan.l6 10:30 " Sur, L¥ 9.0% 5.2
100
1o 9.0 2.5
3
20 945 v sur. IR 3.7 2.5
100 105 2745 .




HYDROGRAPHY
Shediac Bay

Tisd Bkl fits Meethar T, Bir. (1) S, Réarks

9.2 23.0 Shediac whf.
5 inside Quad-

6 31 3.0
4130 pm. Sur. Low Pr.olay, 10.0 2L
L 9. n

3

11400 a.n. sur. Fien Sriehe 1 off Poirier
Ligitw 143 2L % property

1:45 p.m. Sur. Bigh Light # 18, point S.of
entrance

5:30 p.m. Sur. Bigh Bright 16,3 19.3 20,5 26,5 Foirier bed.
ey Frest 5 16.f - = =

1:30 pum, Sur. Low Brignt 163 19,2 24,5 27,4
o, Lewse u A B3
3:30 p.m, Sur. Low 272 wather vea
Py RS 5

6100 pon, Sur. Low Eright 19.0 = = =  Poirier bed
¥ fresh B

0 pom. Sur, 4R Cloudy 16.1 "
6100 pom, Sur. L Prosh NE 15.5 )
3100 pme Hot brign .
day, frosh S°
2015 pum, Sur. Bigh Frosh SW 17.2 19,2 25.7 21.7 I
day cloudy and cold
teavy rain
oole -
strong S0 wind, warn
5100 pom. # Light NE 18,9
brignt
12:00  sur. 3T Light SW 169 22.1 (15.2) 26.3 Pétrter vet
12:00  sur. §F  Ligkt SN 17.8 22.2 15,3 28.5 Close t

o
shors where
water



(SHEDIAC BAY CONTINUED) Paes

Date  Time  Depth Tide Westher Temp. Hydr. (T) Sal.  Remarks
E.
June 18 5100 pum. Sur. Low Fresh SW 20.5 waded out as far as could go
eatrime at Poirier
a.3 u.s out as far as coul
Pom-r 1
19 10:00 .. sh S
‘20 5:30 sur, Low Light NE
slack foggy
23 2:00 ign Light waded out as far as possible
Lack W,cloudy at Polrier
24 10100 Brignt 14,9 21.9 18.9 26.9 Poirier bed.
1ignt NE
6 iy Bas 293
25 6130 pom. Sur. s poss:
nx- fron lhon -c Polr ved.
2 5100 " Sur.ER Still 4
Pt.oldy.
8 65 e our.m b
6130 pn. Sur. B frosh 54 17,5
5
sur. obtained by wading ou a
2 possioia ut Polrier beds
July 1 12115 pem. fromn oK 1 PoLrier bad.
3 11145 aum, Frosn s " .
4100 puns Frosh i " "
5 11100 a.m, Ptoldy. 21,2 21,0 2.8 Poirter bed.
21.2 2009 268 *
6 10:45 a.m, Brignt
ight NE 18.6 Wiltur bed.
o 18.0
7330 paw. Sur. I¥ - 21.0
3 21l Poirier bed.
7 5:30 %  sur, IF DBright 21,9 b

1ight sW

21,8 " "



(SHEDIAC BAY CONTINUED)

Page 3

Date  Tims  Depth Tido Weather Temp. Bytr. (7) Sal. Remrks
3uly B 400 pam. Sur. BF Mot day 2.7 2L.2 208 28,9 Fotrier bed.
g ¥
10 9545 a.m  Sur. IR Pt.clay. 21,0 21.2 20,1 28,5  *
Lignt NN
20,5 21,5 20,2 28,5 "
12 4:00 pom. Sur. EF Brignt 218 .
fresh NE
6 219 5
13 2000 * sar, IF - 2205
51 oy "
16 5:45 " sur. LF Fresh SW 2.6 21.8 19.7 29.2 "
ot 2116 219 20.1 29,5 "
B35 " s, ER o Lignt o 20.0
o
17° 450 * T, 1907 2103 20,1 26,7 wieare or
slack Shedlas bay
B R 19.8 21,7 20,0 29.2 off Point
u_chens.
25 10:30 a.m, Sur. #F  bright 20,7 21.7 20.0 29.2 Poirier bed.
ent sW
” 20,7 21.719,8 29,1  *
25 3:10 pm. Sur. IR Brigmt  2L.2 Wilbur bed.
fresh W
i 2.2
® 15 " sur. P Brignt 2.7 ZL5 188 26.5 Poirter bed.
1igut BE
o BE . o g
#F  bright 213 21.5 19.5 28.8 "
ient s
2.2 21,6193 8.8 *
aug. 8 Fron X 23,3 -
13 2008 21.5 2.9 29,5 "
2 20,4 21,5 22,0 29,5  *
2002 2115 22,0 29,5 *
26 5:00 p.m, Sur. E. 6.5 .

Frosh s
cloudy



(SHEDIAC BAY, CONTINUED) Pags 4

Dite  Tim  Depth Tide Meather Temp. Eydy. (T) Sal. Remarks

Aug.2] Sre H. Prigw. 16U MUSUARD. 235 Potniar bat
5 % e T e "
29 sur, L. Brignt 185 .
4 gt n 8. g
3 sur, Brignt 22,0 .
oy Wliok 1tait su
Oct: 4  6:45 pom.sur. L. Brigmt 20,5 .
a ant S8 20,8 "
6 Sur. L.  Still  15.0 217 18.0 .
5
17. o
il "
. ]
23 18.0 .
1822 .
o
22 10100 is. .
2 o H 1.0 Wilbur ved.
Nov. 5 12:00  sur. §R. brighy 44 2.7 0
‘noon gnt SW
9 5.0 2.5 "
5 5:30 pam.sur. H. olear, 5.0 25.0 Poirter bed,
1gnt 38
5 4b 26
17 9130 a.m.gur. H. brigns, "
mod.SE.
23 11:00 " sur. IR, eloudy, SR e
snowing
Light
a 187 = aiie "
28 11300 * sur. LR. ocloudy, 4
204 3.3 243 *
5t 2005 20 2415 ¢

Nov. ¢ sur, - 223 9.0 27.4 ~




'HYDROGRAPHY
Shediac River, N. B.

Date  Time  Depth Tide Weather Temp, Eyer. (T) Sal. Remarks
R
May 27 2:00 p,m, Sr. Eigh R, Bright 18,6 17.6 16.0 22.6 At bridge
3 fresh  16.3 19.1 16.0 2.6 over Shed-
4 o 16,0 19.9 16.2 25.7 iac river.
ight NE
June 3 3100 * i 19,2 14.2 18,0 16.7 At highway
== 14.5 18.0 19.1 bridgs

19.2 14.7 18.0 19.4 over
Shediac R.

1042 1844 13.6 At wooden

10.3 18.0 13.6 bridge

11.5 18.0 15.1 over,
Shedtac k.

3 300 " sur. i¥




EYDROGRAPEY.

Seoudouc River, N.B.

Pate  Tine  Dopth Tlde Westher Temp. Eydr. (1) Sal. Remarks
July 22 10:45 pun. Sur. 956 20-1 101 247 Seadou Rav
3 < 21035 10.4 2.3 Shedlac hien-
5 944 2111 1001 2520 way bridge.
June 4 10:15 a.m, Sur. Figh Bright  17.1 15.0 18.4 19.9 At Suith's mi]
slack fresh N on Seadouo R.
3 == 17.7 17.7 23.2
8 16,7 1707 1706 2333
4 11:00 " sur.mR, 17.3 18.0 17.7 23.2 In cove off
4 =, 1323 1108 €300 the Webster's
10 1611916 176 2518 proporty,

9 6100 pom, 18" Low P. bright 19.6 0.2 23,0 1.6 Scoudous A

ieht #. A.Caissie's
camp w
oyste:

July 13 11:00 a.m, Sure LF. 66411 22.2 15.1 25,0 22.0
cle

3t == 18.5 25.1 26.6
100 21,5 19.4 25.3 27.9
16 10:00 "  Sur. BF. 20,2 19.5 20.3 7.6 Dr.debsterts
cove
101, 18.7 21,5 20.2 28.9
AMg. 2 9:00 *  Sur, HF. Fresh SW16.0 3.0 21.2 4.5 Caissf
bright camp.
2 - 17.6 21,1 24.1
7 25,0 10,3 21.2 25.0
6 10100 " sur. H.  Light SW 22.0 4.3 21,3 6.5 "
siack bright
1 23.8 18,3 21,7 25.1
5 19.3 22,0 26.6
Sept.l2 3:30 p.m. sSur. 6.0 1.6 20,8 2.8
.8 20.7 24.2
o 1. 185 80 854
12 4:25 ° sur.IR. * 20.2 13.6 Tripod
2 20,2 2517
& 259




HYDROGRAPHY
Northumberland Stralt, N.B.

Date  Time  Westher Tdo Dejth Tom. Hydr. (1) Sal. Remarks.
May 22 11300 a.i, ¥og EE Swr. 8.5 223 5.3 27.4 Potnt au
g . 2312 911 2815 ohens at
236 9.3 291 wnart,
June 19 2:30 p.m. Raining, 22,2 Wi328.3 Fotnt &y
tresn S z2.9 18229, of:
22,9 1423 29

July 17 4:10

17 3145

17 4215

17 5100

Aug.30 1200

Sept.10 10:00

" Gloudy,
fresh §¥

" Brient
frosh SH

.. Bright
mod.SW.

sur,
10
200

17.8

16.0
16.0

2.9
2105
21.3 208

ehannel
22,0 20.8 297 41 Black
22.1 20,4 29.7 Buoy off
2211 2013 23,7 Fuodu ohene

£ mile off
Fomnt gw
hene in
21,5 22,0 28.10hammel;
ERE A RN
red_buoy
21.5 22,0 26.1off Point
au Cnene
20.6 20.8 27.9 5 miles off
2007 20.3 27.9 Caissie
2006 20,4 27.7 Cay

15
water very
‘brown.



HYDROGRAPEY
Kouchibouguao River, N. 5.

Date  Time  Weather Tide Depth Temp, Hydr. (T) Sal. Remarks
R.

May 30 1300 p.m, Bright LF Sur. 14.7 19.6 17.0 25.5 at highway
gt ¥ 61" 1403 20,2 16.8 26,5  brdage.

June 3 11100 a.m, Light SWE Sur. 16.0 20.5 1.2 2.1 At transplar
brfght 1 uile belov
5" 13.5 211 18.3 2].9 bridge
@ 6120 pom, cloar, . Sur. 163 20,5 2.0 2.0 At transplant
1ignt Sw 6 18.2 21,0 2.7 28.8

July 19 ® == IR, Sur. 21.3 21,3 21,0 28.9 At transplent

A .lmmy 3R, Sur. 2. 216 21.0 29Jimuc ‘below
resh SN 817 211213 2.0 26.9

29 2115 " Light NELS Sur. 24,0 21,3 20.1 28,9  *
bright 7" 23072105 20,2 2809

Mg, 9 T30 M e-e = Sur, 23.9 21.4 22.0
7 232 205 22,0

2 - —e- e- Gur. -- 20,5 116

Aboujogan River, Eydrography

Hay 30 3:30 p.m, Bright LR, Sur. 16.3 16,0 17.6 20.8 1 mile below
lignt ¥ 60" 1612 1614 16,4 nighway bre.

-
Barachois at Bemet Beach (Paturel's)
Nov. 6 0 g PU.cliy. LN, PRl == 19.6 127 267 ) Stations §
-- 213 1200 26.6 B) We
== 218 1003 265 0) b
1 . 1S 11 == 19.0 14.2 24.1 At centrs of
1t -- 1904 1500 2407 pont

At oastern e
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