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INTRODUCTION

In 1945 the senior author's headquarters was shifted from the
Prince Edward Island Biological Station to the Atlantic Blological
Station at St. Andrews, N.B., and Mr. Claude Hayes was engaged as a
technician to essist in the work and the Department of Fisheries
continued the employment of two guardians to protect our experimental
plots and assist with field work. These were Mr. Charles Hayes on
the S1ssiboo River, N.S., and Mr. Lloyd Young at East Petpeswick,

N.S.

lmost no research was done on oysters but the scope
the clam studies was greatly increased by the transfer of responslbility
for the investigation of the paralysic shellfisn poison pmm m £r
Dr, Wilder and Dr. Teim to the olam investigator.  Two reporcs on
efforta 1n thig field lave already been filed soparately (Kedoof and
Gibbons 1945, Medcof 1949).

Easensiseport is wn inotmplsts asooimticf 1046 fi-
M

0 need for their inclusion here.

Besides the investigational work, a good deal of effort
was spent in obtaining special information as a basis for advice to
the Department of Fisheries on shellfish administrative problems and
the senior author was appointed station librarian. Miss Natalie
Rollins was engaged to assist with paralytic poison and library work.

Much of this report was composed by Mr. J. S. MacPhail who
was appointed to the staff in 1946. He has p.nencly built 1t up
from field and laboratory records that were filed when the work was

J. C. Medcof
St. Andrews, N.B.,
January 1951.



1. 1945 RESULSS GF T SISSIS00 RIVER EXPERIMENTS ON GROWTH AND SUR-
IVAL OF NORMAL AND STUNTED CLAMS.

e digging this summer consisted of each "d" quadrant in
the main 750t Biock and the Tour quadrants of sdjacent plots ¥o. 6,
and B, which vere planted 80 per 3q. ft. Since 0's were
planted in 1942 these results are for the third y

The length-frequency distribution is shown in tables 1 and
2 and the results summarized in table 3. Their study supports
several conclusions.

1. Normal clems planted 10, 20 end 40 per sq. ft. show a mean in-
crecse since planting of 24/22 inches or 56%, This brings thu mean
size to 66/32 inches - 1/8 inch under the 2 1/4 inch commercial size
limit.

2, Stunted m and 20's show & monn incrosse of 18/52 inches or
41%.  Thelir 1ze is now 62/32 - over 1/4 inch less than the
£'1/4 tnch legad size 1latt

3. This digging completed the plots with ¥ 60's which were planted
in 1962, Unilks provious years thetr growth rate dsclined.

51% increase in the e years since planting is equal to that of
F ot iR 304i abber thetr third year.

4. An average of 74% of the clams that lived uncn 1944 sux'vived
tids your. Tl figure correspands clossly with v 144 and
1943 - 76% and 77% - from which it may be judged th t the annu

nn,ux-h mnrtullcy 1s about 25% Only 25% of the original atack 1s
left now.

5. N 80's have shown the best survival rate for a three-year period
- 50% compared with 32% for the other stocks and densities in the
third year.

6. The 1946 digging will complete this experiment. Indlcatlons
are that few of the plots will reach the 2 1/4 inch size by that time.




Stze-frequency dtstribution and counts in 1945 of clams

Survivieg from 1941 Siastboo River plantings.
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Table 2. Size-!requanuy distritution and counts dn 1045 of surviving
d 80 per square foot in 1942 and dug July 19,
e

Lengths Plot Wo.
32nds" 7E_7B _7C_ 7D 6K 6B B0 Bl

»
&
e

aaa
8BS
e ow

TR
® OvGAOREROD
roop©L = e

2

8
ARDOGDERORD A
s OapEAGBDNDD

3
3
@
P EAGDENE CODG DRDR

GOHHG NPPDGH G RE
BE EPOHOGRGANGRD ©H
FED DOANIDOREARD HRE

Fo ODEG

FOEPEAROOREND ARED
LTS

S [brore orasraasaee

i~
&
[
&

o
53




v =
o a5 T R
% w i o= & S OB m o owe G peretas

E g S8 §oand e 5
@ wos w b §8 B o%Ea .
8 Be o8 G mous oot o R
s B: % B & B RS B oeetor
Daseph Sk = S ran S et A
B RE R FET TP E G b sl v
£al ke & gad aif =2 w B3 5af TG 48 g%8 E o
1533w e fpiiag g BRE Sg Feowg By BRe LR
o § e wE W HE R ™ R B gEE 79
B R BN L
s £ 5 H % S ]
o v ol g otav
R a0 Fi T Wt g
— e
L R
8 8 s goe M7
s B8 B o fa 1@ omo@m @ L
i i 8
2 AL v ¢ & T v 49 L petaEs OT Teudoy
3By BB RRE. IR BE Foab AaREEn e AT BET Y. Cel
TE3 A3 w3 (B4 Fgn g w B3 Bpdistias B BEE LR an
PR BB R it O AR RS
= g ot o) Eas Eg ok
TETET e e RTEeT ST (EeeTRT I v ot
tworruory weeq sav sspasetzo proo
g pus v syend uy cuel 3ests ohs Sof Spasons. it 0¥
el e chimason s miaen Ted %y5e g% Hoeq SAVY
.
gpeT-Tr6T ‘5301 Twauewyaedxe Jeaty
s otans

Baests e U3 sUNTo Jo TYATASRG DUV Tak0Id W0 WP Jo Asvemng
E

P




i

2, 1945 RESULTS OF THE PETPESWICK COVE EXPERIMENTS ON GROWTH AND
SURVIVAL

s year the first quadrant (NE) in each of the 25 plots
was sample d. A11 the clams were dug from an area five feet square
set in approximately 1} feet from the boundary of the 15 foot square
to avoid possible "border effects". All the clams recovered were
counted and a random sample of 100 removed for measurement. The
Tumber recovered and the length-frequency distribution of those
measured is shown in table k. data are further summarized in
table 5. . In this the number of clams recovered from each five-

No attempt was made to measure the efficiency of the diggers
in recovering clams. Had this been done it would have provided an
approxinate measure of the error created in regarding "survival as
equivalent to "recovery".

The winter of 19k-L5 wns peculiar in that at no time
zas the depth of dos grast. It formed several times, broke wp
and went out. n 5t lay on e ciate Ty oas not for long. This
infornation was supplied by Mr. Lioyd Young, Guaraian o e Depart-
ment of Fisheries who protects the experimental area.

After digging, counting and measuring, all the undamaged
clams recovered were re-planted in the areas from which they were
taken, so that the original conditions in the plot were restored
insofar as possible

The comparison drawn between the results from Sissiboo and
Petpeswick in Appendix No. 32 of the Anmual report of the Atlantic
Biological Station for 1945 shows that at Petpeswicks:

1. Survival was better.

2. Growth was poorer.

3. Crowding beyond 20 per square foot reduced growth.

4, The effect of crowding on growth was greater in the case
of stunted than in normal clams

5. There seems to have been no significant difference in survival
in any of th plantings either as a result of different degrees of
cralding or aifforent types of stock - stunted or normal.

6. In the course of the next few years more severe crowding
will probably develop as the size of the individual clams increases.
Effects not now aparent may then show themselves.
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Table 4. Length-trequency atderibution of Petpeswick clams from the
NE quadrants of the 25 plots in the 75-foot block together
with numbers recovered from areas of 25 square feet in 1945.

Plot Number and Date Dug
8

3 2 3 4 5 6 7 9 10" AU
Length  July July July Aug. Aug. Aug. Aug. Not Aug. Aug. Au
. 80 ST .®¢ ' 18" 11 ")0° VM4 '“dated 15 £ i

Frequencies

34 1 1

35

36 1

37 1 1 2

36 2 1 3 2 2 1 2

39 1 3 3 8 5 5 1 1 6 8
40 4 9 Z 8 16 3 9 1 5 LS
41 6 g1 21, I 5 9 2 8 2¢ 25
42 10, 388 17 24 20 9 19 9 g4, 26 UM
43 G -RE L R8  117 a8 8 14 6, 11" esu bl
44 q! ey 21 ie Siagfeeigy 14 32 et AR
45 1997 A8 o 87 RBESCRYC R 23 28 g8t g
46 g0 22 15 =20 86 85 23 g8 85" 114
47 897 945 8 20 8L Nee el 20 .27  4x N
48 Fra ) [ Q7 9
49 285 \I9% $r1g 2 8174415 90! 2% - 0T 6

50 9 2 3 18 6 26 6 1 6
51 1 2 3 i 1 14 1

52 6 4 3

53 6 2 2 3

54 5 <t 2

55 1

56 1

87

58

59

60

61

o

measured 196 189 193 191 190 106 108 194 198 200 19
Mean 47,0 44.8 45.0 43.9 44.3 46.7 45.0 47.2 45.1 43.2 44
recovered

from 25 sq.'366 453 908 966 1720 951 1827 446 475 845 407

78 193 —g) ~-Qyeni-geh: - 9B\ dign 89 95 85 81




o e

Table 5. Growth and survival of clams in various plots in the 75'
square at Petpeswick 1944 to 1945. ‘

Normal Stunted w
Planted 20 per sg.': Planted 20 per sg.':
Plot Growth Survival Plot Growth Survival
No. mm. % 1 _No. mm. % %
91
95
81
88
84
88
97
85
85
81
22
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A TEST FOR POSSIBLE "BORDER EFFECTS" ON GROWTH RATE OF CLAMS IN
THE PETPESWICK 75' PLOT

The design of the Petpeswick experiment was different from

he Sissiboo in that there were no barren spaces within the 75' plot
[ et R s e R B SR e
a ossible hcrdar effects which might mask the effects which crowd-
ing to different densities might produce. Ingalls (1942) found no
difference in the growth rate of clams subjected to the three densitles
=710, 20, and 40 per square foot - but as pointed out before (Medcof
1944} he used very small plots and left wide barren paths all around
their edges. His results may be misleading. This year and in the
following three there is an opportunity for testing whether or not
there are border effects in the Petpeswick plots and whether the
S1asiboo results of crowding tests are rellal

L. P. Chiasson took samples of about 200 clams from the
outer odgos of outside plots and compared their mean size with that

samples from inside the same plots. The latter were taken in the
Poutine work of sampling the 78' plot as propossd in the 1044 MS
report. In addition samples were taken from the very centre of thes:
25 sq. plots and from inside edges where each plot adjoins another
plot. The plots so studied and the results obtained are described
in table 6 and summarized in table 7. Reference to figure 1 Medcof
1944 will make this discussion clearer.

Discussion of Results

e data indioate no consistent within-plot differencs in rate
wd. Th!

rather surprising considering the clear plot-to-plot N A
sulting from crow different densities indicated by the results
of the regular sampling (Table 5). ~'This may bo due to the position

of the plots (#1-5 all on east side) on which the test was conducted.

It 1s proposed to replicate this test in 1946 using different
plots. As the size of the clams increases the effects if present
may be expected to reveal themselves more clearly because of the extra
crowding entailed.
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Table 6. Data on samples studied in test for border effects. For
data on regular samples see table 4.

seri)
'1of Plot Plot
o e ° o o
AR SRR IR B &
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JaEEh 3488883835858 884538
8ize-frequency Distribution
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36 1 2
37 pon 1 12
38 QT2 3 11 252 1 361
2 193% il c o3 1 B0 L b1
55676266925131710198
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L2 712 5 1218 62017 101812 18 192015
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50 1313 2 11011 % 2 1 1 210
51 20 47601 TGS T 2 1%
52 7 4G L2 El 6 0
5 <P 1 3
5 £ 2 1
P
5 1 1
57 d




g

Teble 7. Summary of data in test for border effects, Petpeswick
Harbour, N.5., 1945,

Outside Border Inner Border Adjoining
Eastern Western Pldt Centre
ock  Mean Number Mean Number Stock  Mean
Plot and  length _in  Length _ in and  Length
ibe; nsi - Sample mm, Sa; C] N Densi
N-20 461 . 174 ¥6.2 197 6 Nho W6
2 5-20 43,9 Wk W3.6 126 7  N-80 5.0
3 =40 45.5 200 45.6 197 8  N-20 45,9
4 sk ¥3.5 208 W2 133 9 820 )
N-80 Mede  39] 43,9 201 10 8-40 45,6
Iotals 2234 223.5 225.%

Means L% b,7 45,1




Regular Sample Differences
Number Mean Number
in Length in

Sample 1-2  1-3 1-b 43
196 0.1 1.5 3.7 =2.2
189 0.3 -1.1 -0.9 0.2
193 -0.1 -0.% 0.5 -0.9
191 -0.7 -0.8 -0.% -0.4
190 0,5 =1.2 0.1 -1.3

=0,1 =-2,0 2.0 -5.0

- .02 -0.% o.4 -1.0
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4. SEASONAL GROWTH AND EFFECTS OF DISTURBANCE ON GROWTH OF CLAMS,
SISSIBOO RIVER, N.5. 1945.

'his_experiment (liedcof, 1944) was contimued to determine
if the late fall diggings had any effect on survival and also to
determine what growth, if any, occurred during the winter months.
Six of the eignt plots set up’in this experiment wers each dug
three times in 1945, plots 7 and 8 were dug twice and once
respectively.

The results are compiled in table 8 and summarized in
table 9.

Conclusions.

Grovth during the winter months is insignificant, averaging
enly 0.34 32nds in 3} month:

2. There was practically no growth from March to May or from
to June. Growth seems to start later at Sissiboo than in Biderord
River, P.E.I. (cf. Medcof, 19kk).

3. Because the growth was so slight any effects disturbances
(digging and re-planting) may have had on it during the period
November 1944 to June 1945 are not apparent. However the general

ndency towards smaller sizes in the most-dug plots (low numbered)
apparent last year still obtaimsand suggests that at Sissiboo
disturbance discourages growth to some extent.

L, The survivals (recoveries) in plots 7 and 8 that were un-
disturbed for approximately a twelve-month period were almost
the same (56 and 53%) as that of corresponding stocks (normls)
lanted 10, 20 and per sq.' for a similar period, 1941-k2

}(’57, 57 and 58%) in the 75' plot (see table 3, this repox‘t). The

mortality in both instances is composite of the anmual natural

mortality and the planting mortality.

She gromth in plot 7 which was undisturbed for a year was
)3 5/32" 42§, “In the 75, plot-217' up the beach from plot 7,
the g owth of normal clams of the same size was only 34§ in 194172,
rho 181 difference is attributed largely to difference in beach

eve

1 1£ the drop in the mmbors of clams recevered at successive
diggings can be taken as sure of mortality, it may be judged
that losses from early spncf digging (March 1345) are mech higher
than for late fall (Nov. ) or for late spring (June 1945).
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Table 8. Stze-trequency distribution of clams in different plots
n different dates to show seasonal growth and effects
of Qisturbance on growth.
March 6-8
Plot No.
length/32" 1 3 4 6
i 2
i
b 3
I
L 2110743 1 2 1
L [ ] 1 1 1
1 D R Sl 1L 75 s R R N
L S a3 1p %2 1
b 1 Be0s 15 R T R D R
¢ E b & 10 3 2 H 2 3 2 3 3
5 1l 1 6 g E 8 6 7 8 [ 1
5 P 5 6 b 6 e 5 7 7 b 3
5 65 MEE5a . 107 (6.6 s 11wth
2 PR o g MRS oy R T P
5 2 3 1 ? 7 2 3 5 7 8 5
5 3 2 E 2 g 9 2 2 b 3
5 2 6 6 2 7 3 5
5 L. S BTGRD .3 2 2% 18
5 e i CRSC TR
L
6
2
I3
Totals 61 43 65 6 60 53" W2 28 53 96 41 42
Mean 49,5 50,2 51,8 51,3 52,3 53,3 %9.9 50,5 53.0 51,2 51:5 52.3
Lost
since (No. 8 11 5 2 2 a1 8 19 1n
las
Qigging( $212 20 7 3 3 Al g8t 38 133 o
Av, % 2uf
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i Table 9. Su:l:;:'y“né.dl;;kgn seasonal growth of clams in Sissiboo
s Time Interval Deve opace g
: - 25 Nov.,1944 - 7 Mar., 1945 103 0.1 7 Mar. - 5 May
2 25 Nov.,19%% - 7 Mar., 1945 103 0.0 7 Mar. - 5 May
3 27 Nov.,19%% - 8 Mar., 1945 102 0.7 8 Mar. - 5 May
¥ 27 Fov.,19%4 - 8 Mar., 1945 102 0.0 8 Mar. - 5 May
5 28 Nov.,19W4 - 6 Mar., 1945 99 0.9 6 Mar. - 7 May
6 6 Mar., - 7 May
Totals 509 1.
4 Mean 102 0,34
Growth per day 0.003




No. Growth Time Interval No. Growth

Days 32nds" 1945 D s"
60 0.4 5 May - 1% June L1 0.6
60 0.3 5 May - 14 June 41 0.3
59 1.2 5 May - 1% June 41 -1.3
59 -0.1 5 May - 14 June 41 -0.3
64 0.8 7 May - 15 June 40 0.5
64 -1.0 7 May - 15 June Lo 0.k

i 8 May - 1! ne 0.0
1366 1.6 28k 0.2
61 0,27 41 0.03

0,004 0.0005
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5. SEASONAL GROWTH AND 268 EFFRCRS, (8 DISTUNRAICE' ON RER CHONIH 0
» PETPESWICK HARBOUR, N.S. - 1945,

On 9 May, 1945, a series of six 2' x 2' plots yors steked
out on the Cove nat about 25' north of the 75-ft. plot by
LS e I e D s 0 S

and md. All the native clams were removed from this area and
each plot was stocked with approximately 50 clams. These clams
were dug across a small gully that lies west of the plot. They
were carefully chosen normal clams, 38-50 mm. in leng &th and_each
Tot was measured to the nearest mm, before pisnting. A small
amount of 1945 growth had already taken place.

At intervals throughout the summer these plots were dug up
successively and the clams measured and replanted. At the time each
new plot was dug all the plots handled up to that date were also
redug, remeasured and replanted.

Experinent "B',

is experiment was essentially like that described in
lxporilnnt i plots were set up in identical soil conditions,
except that this portion of the flat drained totally dry during the
low-tide periods.” The plots were situsted sbout 20 to 23 ft. west
the "A" plots, The clams were planted on 12 June, 1945, by Dr.
P Chiesssrant NG

Little information was Kravidsd about the stock used in
Experiment B and it is possible that some may have been stunted.

The results appear in tables 10 and 11 and are summarized
in table 12.

Conclusions.

The se Erovth was slignt (3-5% for the five-month period
© test) approxinately one third that of similar plots set up on
the S1ssiboo River, N.o. (Medoof 19%, table 15).

2, Neither table 10 nor 11 shows any consistent relationship between
the amount of growth and the digging frequency. From this it may b
concluded that whatever the effects of disturbance on growth rate may
have been, they were slight

3. The period of most active growth rate appear to be in late summer
and early autumn,

., The apparent shirinkage during the sumer that is prevalent in both
A" and "B" plots but expressed more clearly in "B" (Table 11) may be
caused by the erosion of the shells by the sand due to the repeated
handling and by the burrowing activity of the clams themselves.



5%

5. It was concluded earlier from general observations (Medcof 1944)
that the season's most vigorous growth at Petpeswick took place in

May and June and that the total growth for the year for clams of this
size was in the order of 3 mm. The evidence just presented is not
considered truly representative. The disparity may have resulted from
having set up the plots just at the time the clams would normally be
growing most actively and interrupting this growth to such an extent
that no recovery was possible. Crow'h in the 75' plot nearby (Table

5) was about 50% better.

6. The losses in numbers of experimental animals during the season
seem high but compare favourably with those in similar tests conducted
elsewhere. (Compare tables 10 and 11 with table 16 of this report and
with Medcof 'k, table 15.) Losses in Bideford River were low (See
Medcof !4k, table 14).

7. It is proposed to have these plots redug in the spring of 1946
in order to determine what growth, if any, takes place during the
winter months.



EXSTie bR R

Pt a1

it on grovth.

Petpairith exparinent ti

ol

o cone

6 am

Table 10, Stso-tressency Sistrivution of clams smasured in the %5

Lot

~

sonsonts.

]

.
%

Lost surine
it



5 -

Petpaswick experiment "B" on seasonal growth and the effect

of @isturbance on grovth.

Size-trequency distribution of class seasured in the 1945

Table 11,

Plot B

Plot B1

oune,
130

ounp
1330
Lradeg

oung.
r3%0
Leadeg

6 muy

2t oun|
14330
£r3deg
6 vany
nt 4ta
2t ounr|
300
Leadog
6 x|
t &rar]

2t oune]

£l
KE|

PR

A e

W6 U6

5,5 W6 b36 L1,9 Wh,o 13,583,8 B30 WLB 33 k3] 26

9
us,

w3
3,8 bb g,

IERY

oo of




il

Table 12. Length-growth of clams (mm.) at different periods at
Petpeswick, 1945,
Plot 9 May - 6]}.1\1.':5 15 July - 9 Aug. - 7 Sept.
AL -1.7 0.3 0.2 1.6
A2 - - 0.0 L.k
A - - 0.8 0.9
U - = = = 1.0
Total =17 0.3 0.2 1.0 4,9
Mean 1.7 0.3 0.1 0.3 1.2
No. of
Days_ 29 39 27 30 L1
Growth
per day 0.008 -0,004% 0,01 0.03
June - 14 July - 9 Aug, - 7 Sept. -
9 _Aug 2 Sept 17 Oct,
Bl -0.4 3.5
B2 -1.0 Lo
- s

B £ it
Zotal 0.6 =Lk 2,2 5.8

an =0.3 0.7 0.7 1.5
No. of

s 13 27 30 58
Growth
per day 0,009 0,03 -0.02 0,0k
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6. SEASONAL GROWTH AND EFFECTS OF nIsT\'mamlcE ON GROWTH OF CLAMS,
BIDEFORD RIVER, P.E

1s experiment was commenced in 1944 (Medcof 1944) and was
completed ith hE Aipeing of a1 7 piots on 23 Octover, 1943 Plots

r 3,3, and b woro ‘dug "y 2 and 1 times respectively 1
during the summer of 19k, Whild plots 5, 6 and 7 remained undisturbed
from plnnnng until digging in October of this year.

The data are compiled in tables13 and 1% and summarized
1n table 15.

Conclusions:

1. Growth is very satisfactory - the mesn rate being a 95¢ increase
in shell height in two growing seasons. Present data give no in-
dication of month-to-month differences in growth rate but these appear
in last year's recor

2, The mean increase of the four plots dug several times in 194k is
101%, while the mean increase for the renaining 3 plots is 88%.
This'is in concurrence with the findings of 1944 that digging and
replanting stimulates growth on these flats. We cannot say from
the records available, how long the advantages gained by the early
diggings would have been maintained or whether further digging in
1945 would have added to it.

3, The % increase for the first growing season after planting was
s e L R LU i Bt

4, The growth rate is about twice that of Sissiboo and more than
five times that of Petpeswick clams planted 4O per sq. ft. in the
experimental plots.

5. If we can judge from the numbers recovered in Oct. 1945 as
Compared with Oct. 194 "survival" was high for clams that are
being handled - over 75%
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Table 13} Hetght-trequency of clams planted in seasonal grovth plots,
deford River, P.E.I.
SEES RS S R
the shell.

Shell Plot #1 Plot #2 Plot #3 Plot #4 Plot #5 Plot #6 Plat #6 Plot 47 Plot #7
height haif or* nat st halr nd ha
o

1
2 L
2 0
1 3
1 1 3-8 1
1 H 1 2 ol T
i 6 1 3 2
1 g 2 L * | < 1
i 12 i 8 3 H b} a
F i i 3 2 3 2
3 ] 3 3 1 3
6 1 1 1 2 3 ! 3
2 2, 1 1 ¥ 3
1 1 s . 1 1 1
1 & 2
t 3
3
1
To.
vered 26 26 36 9 Cgae 19 17 18 bl AL
fean
hedght 30,5 30,3 28,6 20,9 29,9 9,9 31,1 33,5 39,2
- Av, 30,5 Av. 34,6
recovered
tle 33 38 58 ko
Tyival"

for year 79 69 88 23 = A 7%
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Table 14, Original height-frequency distribution of clams planted in
Bideford River, P.E.I., seasonal growth plots #5, 6 and 7
on April 29, 194k, ~ These heights were measured on the
left valve from the umbone to the 1944 file notch.

Shell Plot #6  Plot #6  Plot #7 Plot #7
Plot #5 1st half 2nd half 1st half 2nd half

noteh 22 Oct. 22 Oct. 22 Oct. 22 Oct. 22 Oct.
mn 1945 1945 1945 1945 1945

b oRFFeweRR

=
G

HRPW bW

PR WY

frowwwwn

Mean 15.3 Ll 15.9 19. 20,8
5.2
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Table 15. Summary of data on seasonal growth and effect of disturbance
on growth of Bideford River clams for period 29 April, 19k,
to 22 Oct., 1945
No. of
Increase Increase  diggings
since sinc a)
Plot April, 194k  Oct.,194% replantings
mm, $ mn % in 194k
1 4.9 2kl 30.5 15.6 10k 6.1 25 L3
2 1.9 23.6 30.3 15.% 103 6.7 28 k3
3 .5 23.8 28.6 W1 98 48 20 2
L 4.9 23.0 29.9 15.0 101 6.7 29 1
5 15.3 - 29.7 Wk ok - - o
6 15.2 - 30.5 5.3 10 - - 0
7 20.3 - 34.6 W3 20 - - o
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7. SEASONAL GROWIE AND EFFECTS OF DISTURBANCE ON GROWTH OF CLAMS IN
BRANDY COVE, ST. ANDREWS, N.B.

(00 May L, 1945, & series of six; 2 x 21 plots was st up

about 4 t: workshop cove, innediately south of the I
hnildingl. 1nos: and me water circulation
would be very poor. Stock used for this

extremely stunted. Site ieioe planting 19%5 growth had already
begun, so that the measurements in table 16 are the sizes of clams

Conclusions.

1. The growth rate here u quite slow, being about equal to that at
atpeswick the same season

2. The late spring and early autumn seem the most favourable periods
for growth.

3. The results are not consistent but digging and replanting do not
seem to have any remarkable adverse effects on the growth rate in this
area and may possibly stimulate growth.

4, By digging these plots in the spring of 1946 an estimate of winter
survival and growth should be possible.
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Table 26. Length-fraquency distribution of clams in Brandy Cove plote
measure seasonal growth and effects of disturbance on o
Hrowih in 194, g

Plot 1

)
4]
o
=3
I

5

&

-3

3

May b
June &
July
Aug. 3
Sept. 13
Oct. 10
May b
July &
Aug. 3

w1
-

o8 oo

E8%
B ooaBnow
W Fo Fooumaw
oo Frua
W oo oL
HHNEROND
aw=a B o ww
R N B
[P PIOP S
W FwWEEE ©
HH WwwwNwen

47 51 48 LY 21 55 LTS 40 L 7

8.8 40,0 . 8,
Season’s  mm. . 1,

e i e 3
s ances & 3

* only 55 of these were planted in plot #3. The others were preserved
as a supply of the planting stock.

Ho.
Mean
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Summary of data on seasonal growth in 32nds".

Table 17,
L

¥ - = hJuly - 3 Rug. - 13 Gept. -
1 =0.5 0.8 0.3 1.2 0.3
2 - - ok 1.7 0.5
3 - - - 0.0 0.4
5 . = 2 - 0.3
Total 0.5 0.8 0.1 9 0.5

No. days 32 A1 3l 42 29

Grouth per day=0.02 __ 0,03 0,003 0.07 0.0
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8. PETPESWICK EXPERIMENT TO SHOW HOW GROWTH RATE OF NATURAL CLAM
POPULATIONS IS AFFECTED BY THINNING.

In October 194k seed stock was removed by a system of con-
trolled digging from s beavlly-populsted area in Missel Gulley in
e upper part of Petpeswick Harbour. There was a sharp line of
G11000n, botween the Faner sud. the Tan-dust parte Adiasvezadinicts
vere worked out there for this experisent on May
o 'an Ares pelested becsuse 1t showed n very eveh aiscivution
R EiEtitne s e T om it atspecing of ipnon Holese

Lot 6 which was threo foot square, was left undisturbed
hut plots #1 - 4 each 1 foot e dug out and all the clams
ound in_ them counted plin‘ the Beed of 1913 and 194\ which ware
r-r-. ‘The mumbers found were:

Plot No. _lNo, of clams
1 18
2 93
3 ns

2 i Ry oy

e 420 clams were thoroughly mixed and a lot of 78 re-
. Their lengths were measured to the
oy 13

previo
© 420 clams were returned to plots #1 - 4 so as to
approximtely re-establisn the conditions surrounding plot & to
t they were before the establishment of the plots. It was noted
Tnat soms 1945 growen had_aiready been $aaas to 0 shells but this
was small - usually less than 1 mm. of len

an idea of the reduction in the population bmugm
lbout by the l)ctcbor 1944 digging four 1' square plots #7 -

Tked out randomly near plot #5 and dug out. The co\mts
Obtained were as foliowss
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Figure 1. Bet-up of Petpeswick Experiment on the effect of thinning
on g

@
o
@
E .
a
Undisturbed o Dug-over
Pl ™ Area (Oct. 1944)

The planting in plot 5 was therefore at about the same
density as the natural stock in the "dug-over" area and the 19ik
digging apparently removed about 80% of the stock.

n October 18 and 19 plots 5 and 6 were dug out.
the l;hml (52) recovered from #' g a random sample (67) of thon
L BB i S G

11 the measurements are presented in table 18. As a
check on conclusions to be drawn from these data samples of 35
nl ms uch from plots 5 and 6 were studied more carefully. Shell
he left valve from the umbone to the 1944-i5 winter

xpre
g-t. are .nnmruod Below by & listing of the means for the two
of

Hoight to 194h-b5 Hoight to edge of shell 1945 Incresse
Blot No. _annulus (mm.) Qot,, 1045 (am,) — _mm, 3

6 2k
5 24,2

0.9 3.7
2.2 9.1
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Conclusions

L, The gromth rate of the thinned clams was mich greater than that
of the unthinned. The length data suggest that 1t was 13 t
the height data that it was 2.5 times as great

2. Growth in the thinned area seems to he about normal for Petpeswick
Harbour (see table 5 this report) and it may be safely assumed that
B P R

3. Mr. Ross Carey of the General Seafoods shucking plant at Ostre
iake reports that thinning improves meat quality as well as improving
growth rate but no check was made to see if this was true at Mussel

4. It is proposed to carry out confirmatory tests in 1946. It may
be beneficial to commercial areas to systematically thin out the
populations by removing or destroying under-sized clams in areas where
crowding is excessive.

Table 18. Tength frequency in mm. of olams in experimental plots to
show effects of thinning natural populations on growth rate.

Length mn Plot Plot Plot
9 1 1
&z 1
2 1
6 b
2 2 2
5 1 2
g & 6
2 1 9
H H 7
s Z i 3
v 5 i ¢
L 5 e 6
B 3 a 2
[ 5 3
b 2 ; 1
I 2 1 1
5 2 1
: 1
h LY
S =
0.5
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9. THE EFFECT OF SIZE ON SURVIVAL AND GROWTH OF CLAKS ON A RIPPLED
SANDY FLAT

In an earlier report (Medcof 1944) the 194k commercial-scale
transfer of stunted clams to "The Big Flat" in Petpeswick Harbour was
described. This year repeated examinations showed that there was a
considerable mortality of the transplanted stock especially in the
higher parts of the flat and that the year h was surprisingly
slight compared with that of the few large native clams that still
persist in this area. From this it appeared that large
Betier ‘able to withstand the rigours of the habitat then the Smail
relaid seed.

rovide more information on this subject two lots of
I

w o
o e isnmii Eradimas: antmotad by att ing Hiehta
two-to-three inches of send through fly screening, under water. I
was not separated from certain debris that remained on the screen

after sifting. The numbers of seed clams in two separate pint jars
filled with this mixutre proved to be 712 and 628, The size-frequency
distribution of the seed is indicated in table 19. Previous to
planting the ground was scuffled and a pint of the mixture spread

on three-foot-square sections of the two plots which vere each three
feed wide and 12 feet long, This provided for a clam population
density of between 70 and 80 per square foot.

Eirst Planting August 3.

he seed was gathered August 2 and scattered during the
first stAgas of the flood tide on August 3. Apparently all :m clams
buried themselves during the flood tide because many had alread
stated to go down in the moist sand even befors they Were covered
by vater

3
2

n cxaminatlon nn August 4, 24 hours after planting, showed
that the clams were ablished. The siphon holes showed clearly
in the sand an e nm . of thosa per square foot indicated that
there had baen 10 npprocluble 1oss in planting. on August 7 po

d conld be found either on the surface or in the ground.
mnnorological records (Appendix I) show there were 1i!ht south lnd
southwest winds during the thres-day poriod -7, @ he
yeather that might have produced any Laseptlonal atatasbance of thy

at,

Second Planting August 21,

he seed were gathered on August 21 and planted as before on
the expased flat 1} hours before the flood tide. During the 24 hours
sure to

taken to keep the seed moist, well aerated and protected fror
mechanical damage by packing it in seaweed whereas in the August 3

planting they were merely placed in galvanized-iron buckets.
observations on the plant are summarized below.
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Aug. 23. azge mumber of aiphon holos were dbserved in the plot
AR e e A e per square foo

Aug. 24. There was no appreciable change from Aug. 23.

Aug. 27. Very few siphon holes were observed and clams were found
only where holes were showing.

The entire planting of seed had practically disappeared.
i Y clams left were the very largest plante:

The meteorological records (Appendix I) show no especially
strong vinds that might have created unusual disturbance of the
flats during this period.

bservations of the flat even on calm days at late ebb
and early flood tides showed that the ordinary tidal currents were
sufficient to keep the surface sand in constant motion and shift
the positions of the ripples which characterize chis flat.

EAer1S. - o1ea £ Squa i pidaR it of aampiod of tliatsesd clans
1943 set on Big Island flat, Musquodoboit Harbour,
ARl E S Blg Flat, Petpeswick
Harbour, N.S., 1945,

No. an
Length in  Length
6 17 18 19 Sample

Exauepcies
Aug. 3 AR L L R i o 2 100 12.8

sample

Aug. 22 2 96 R12 AW 2% 25 11 672 2 9% 13.1
sample

The combined observations on the Big Flat indicates:

1, Shifting send flats are not ukely %o be satisfactory for Te-
stocking even though they at one time may have supported vigorous
Populations of clams and may still harbour a Few large old clams.

2. Smaller clams are less able to withstand the rigours of shifting
sand than larger,older clams.

3. The failure of these flats to repopulate themselves since the
eelgrass disappeared is probably due to the shifting nature of the
surface soil in which the seed must settle.

4, Some change in these conditions may be expected when the eel-
grass recovers its former luxuriance. ~Until then the flat will
Temain barren.
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10. FIVE ISLANDS GROWTH EXPERIMENT

t year (Medcof 1944) it was concluded from the study of
shell -nnuu that the growth rate of clams at Five Islands, N.S.

as waive

district. On May 13, 1945, three 3'-square plots were staked out
in the niddle of The principal areas  being dug by comercisl
fishermen - one just west of the rrington River in sandy-
mud sotl, ons st Broodrick Beach 1n grlvel. ne at Sand Point in

clay - planted with notched clams of various sizes but principally
of those above 13". Growth had barely started at this time. At
most the annulus of new shell was 1 mm, W

On October 19 only the second and third of these plots could
be found. The clams in these were dug and their heights measured
from the umbone to the notch and to the free margin of the shell.
These are recorded in tables 20 and 21.

These data have not been analysed minutely because they
are so clearly in accord with the conclusions drawn in 1944 as to
justify the change in the fishery regulations in the Five Islands
distr

Table 20. 1945 growth of notched clams at Five Is s, N.S5.
Broodrick Beach Plot in gravel soil. Clams notched and
planted May 13, redug and measured October 19, 1945.

JShelt She

eight  heig] e ncrease
Ty murgin & helgnt
am,

Remarks

* The heights were measured
from the umbone to what seemed
certainly to be the 1944-1945
winter annulus and to the free
margin of the shell,

[ECIVICIVRRVY

&

lororooor oronpprwhnm
Y
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Table 21, 1945 growth of notched clams at Five Islands,
Point plot 1

s Sandy
n clay soil. Clams notched and plunted 13
May, 19%5, redug and measured 19 Oct., 1945.

Shell Shell
height height Increase
to notch  to margin  in height
mn, ) mm, Remarks
SRt 13.5 2.5
& 1 s * See footnote to table 20.
5.5 bt 2.5
5.5 18.5 3
WL 22.5 1.5
2 2 1
. 22 2k 2
26 2 o
27 27 o
27.5 27.5 o
27.5 27.5 o
28 28.5 5
9 29.5 5
9.5 29.5 o
9.5 3 5
0 3 0
0 3 1
1 3 0
. 31 3 0
2 3 o
2 32.5 .5
3 3 ]
¥ a 3.5 1.5
3.5 .5
7.5 37.5 0
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11, GROWTH OF SEED CLAMS OF THE 1943 SET AT STSSIBOO RIVER, N.S.,
BELLIVEAU COVE, N.S. AND ST. ANDREWS, N.B.

s year another sample (Table 22) was taken on July b of
tne 1943 set of sesd s first noticed at Sissiboo last yesr
(Medcof 1944). By ro11ew1ng this age group vhich is st
conspicuous on the Sissiboo flats until it reaches 13",
be possible with the Tesults now availble from the 75’ foot plot
e11 hom many years it takes clams to grow from the egg to

LR e

comparison, samples of what appear to be the same
y'30 from half-tide level on the Pottery

age class were taken
Bridge flat, St. Andrews, N.B., and from high and low levels at

u should

Belliveau Cove,
t is impossible to make a close comparison of these lots
hednedtoriiasorentss in sampling dates. In spite of this, it is
apparent that growth conditions are Toughly the same in all three

e 5t. Andrews seed showed what were interpreted as
1943k Sk lengths varied from 2 to 5 mm.
It would appear that 1943 was a better than average year
for clam spat in the Fundy area, otherwise this age class could not
be so prominent.
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Tablo 2. Iengih-trequency distribution of clams in samples, (1) July
13 1 low levels on the beach at Belliveau Cove,
N. s., oppour,e “the wharf (2) 1ntsrmeduts beach leve.
sissiboo River, N.S., July b, () intormedtate Beagkabyer
Pottery Bridge flat, N.B., May

Belliveau Cove
Length ~Iow level high level
s Sissiboo River

1 0
2 2
1 b
1 8
2 8 3
3 1 3
b 14 & 1
0 9 12 5
3 15 12 1
3 10 13 1
1 % 12 2
10 9 b 2
10 2 12 a
1 1 6
1 2 3
20 2
2 19 o
20 2
16
1
6
7
8
8
B
2
5 k&
6 o
% b
No. in
sample 100 100 9
Yean
length
mm, 24,6 16.0 18.6 18.3
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THE EFFECTS OF CDmmuL DIGGING QN THE SURVIVAL OF RESIDUAL
‘LAM POPULATIONS

s (1942) reported the results of tests showing the
aanrunive errects of digging large clams on the residual stock
of legal- and sub-legal-sized clams. 1In his tests the mean size
of the residual population varied considerably and the Tesults
showed the effects ordinary commercial digging generally have in
clayey soils

In 1945 heavy populations of seed clams of the 1943 set
were discovered on the government reserve on the Sissiboo River,
N.S.. These were clearly distinguished from all older clams by
their much smaller size and glossy white-and-gold shells with
clearly-defined annual rings, The size of these is indicated
in table 22. It was decided to test the effects of disging
particularly on this age class in two cxperiments designe
gasentially like Ingalls. The field work was carried out entirely

by Mr. Charles Hayes, the Dept. of Fisheries Guardian of the
Reserve.

Two blocks 5' square were laid off in areas where
1943 set appeared to be uniformly dlstributsd S sebents ted tnto
four quadrants A, B, C, and D, each 24' square. Quadrants A and
D'which were a1agonally opposite, wers dug over and all olams 24
or more in length removed. The plots were then left without
smoothing off the ground for two or three weeks then all the
quadrants were dug over and all the live clams in each screened
out and counted.

The first plot vas at half-tide level lpproxim-tely 200!
to the southwest of the southwest corner n{ the 75' a part

that was well stocked. It was dug on ke
ground here was compact and contained pieces of rock and
Bicken sheil.

he sscond plot was 1aid off in a saotion of the 75!
block tmc had been dug out on October 13, 1942 was therefore
barren of all clams older than those of the 1943 205 when tein
experiment mas confucted - July 2 and July 16, ~ Consequently n
clans at sl1 were removed on July 2 & _ground was merely turned
over as though it were being dug comarnially. The soil here had
a more even texture than in the first plot, It was less compact,
free of rock or broken shell and turned rather easily.

The results of the two tests are summarized in table 23.
A study of the data leads to the following conclusions:

Conclusions.
1, The table suggests that our assumption that the clams were

present in about equal numbers in the several quadrants of each plot
was not wholly justified but insofar as the 1943 set was concerned
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the actual conditions approached the assumed reasonably well. The
grigtnal population of 1943 seed in plots I and IT was spproxiately
5 and 140 per sq.' respectively.

2, The destruction of 1943 seed in the areas was 60% and 37% -
the heavier loss occurring in the more compact soil. Ingalls
1942) got similar variations.

3. Soil texture is apparently of great importance in determining
the extent of destruction occasioned by turnirg over the soil. This
conclusion accords vith that drawn from a comparison of Chiasson's
Petpeswick results (Medcof 1944, p. 50) with Ingalls 1942 8issiboo
results (Ingalls 1942, tables 13-17, and Neodler and Ingalls 194).

4, The destructive effects of digging on legal-sized and on sub-
legal-sized clams other than those of the 1943 set is not computable
from this experiment because the basic assumption of unifor
distribution was not met.

Table 23. Data showing effect of digging on the survival of clams.

Stock
fished
and Fishing _Catoh in Quadrant Difference
counted date Asshate b O +
Actual
Rlot I
Commercial-

sized clams June 1% 51 33

Jul; 2627 _87 106 6 2
Total e 137 19 . b

Sub-egal
glm 2'old July 5 01 59 69 92 1 1
 yesrs old July
$oi8%set  suys 2 38 60
u
Total i “w‘?l‘z oy oy
Rlot 11
Clams of
19%3 set July 14 2 _839 938 624 35

1777
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13. THE EFFECT OF WASHING ON THE ABILITY OF CLAMS TO BURY THEMSELVES

Bernard Collins of Orleans, Massachusetts, raised the
question 1n Apru, 1945, as to whether it is best to wash or lea:
seed clams unwashed before planting.

Two experiments were carried out at Petpeswick by Dr.
Chiasson using lots of 300 clams 2 to 24 inches long in an attempt
to get an answer to Mr, Collins' question. Actually this size
is too great for a critical test of some of the factors involved
in handling ordinary seed 1} - 13" long, For one thing, firmness
of shell {ncresses with size and again the burrowing actlvity ef
large and small clams is quite different (Medcof 19!

In planting the clams wers scattered on a sandy flat in
Petpeswick Cove after scuffling it with a hand cultivator.

more than 6 "floaters" were found in any of the lots when the 10
covered them. The effects of three treatments were teste

1. After fishing and culling for size, the clams were left unwashed
and undisturbed in the hod until planting time.

2. The hodful of clams was gently shaken in air in such a way as
to simulate the disturbance which is occasioned by ordinary washing
and let stand until planting.

3. The hodful was washed in the regular manner under water and
let stand until planting.

The two experiments differ only in the length of time
the clams were left out of water between tresting and planting

experiment #1 hix was 2l hours and in #2, ours. The results
s

Presunably the numbers of clams of each lot still on the

surface &t successive low tides following planting are proportional
to the difficulty of burial. On this basis it is impossible to
draw any definite conclusions from the two tests, Such differences
as were observed were too inconsistent to be indicative of trend:

y be concluded that any effects the treatment~ had
R e S AR A R e
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Table 24, xesuus of experiments to determine the effects of washing
d clams.

n the ease of burial of plante

No. of clams

No, of clams still on ;_“x;i_g at
1st low tide 2nd Iow tide
2 afte 1)

placed on
surfa
Experiment I
unwashed and
undisturbed 300 117 52
shaken in air 300 103 k1
washed in water 262 97 32
Experiment II
unwashed and 300 93 31
undisturbed
shaken in air 300 8 30
washed in water 300 109 6
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14, THE DEPTH OF CLAMS IN THE SOIL RELATIVE TO THEIR SIZE

t year (ledeor 1944) data nn this subject were compued
for Bideford River, P.E.I., Sissiboo River, N.S., and for Bra
Cove, N.B. FPurther el e e a4 Hoi e - 26 A Beptemher
19 at e R e  cpportunity to .n.uyze
them. ALl measurements on May 26 and June 19 were ma
Chas, Hayes in inches.  On September 19 the writer measured the
depths in millimetres and Mr.
conversions of inches to millime
The data assembled appear in tables 25-28. sumary of thes
a and those assembled last year (Medcof 19%) appeared in a 1950
Progress Report (Medcof 1950).

Table 25. Prelininary observations by Chas, Hayes at half-tide
level in tough clay soil at Sissiboo River, 26 May, 1945.

Shell length Depth in soil
-mm, ___32nds" mm. . 32nds"
1 18 13 16
20 25 25 2
3 2 51 ke
E 3 51 64
& 2 B

i 1

kﬁ 56 64 80
56 6k 80

5 27 7

W 59 51 6l

3 68 76 9%

57 72 (23 80

67 7 6 80

67 7 95 120




Table 26. mmorv-uons by Chas. Hayes on June
on May 26 (Table 25) on the nze and depth of

as

a40 -

1945, at same

clams.
Shell length  Depth Shell length Depth
. 32nds" mm.  32nds" mm, 32nds" mm. 32nds"
21 25 2 38 ua ko 50
i 20 32 i 9 49 &2
36 46 38 48 1 52 59 7is
27 35 3 bk Ul & 80
ko % 38 48 4o 5 56 70
ES &7 51 6l 51 73 92
5 7 i 64 39 k9 28 36
33 2 9 62 33 41 ko 50
e B
7 3 7:
Eg 67 71 96 36 Eé EZ 60
60 71 96 L5 57 7 72
33 b1 36 Lé 45 27 9 62
32 4o 32 %0 1 El 48 60
37 47 27 34 b 3 30 38
21 26 19 2l 9 62 70 88
31 39 22 28 61 77 78 98
15 19 19 2k 52 66 56 70
13 16 19 2k 57 72 78 98
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Table 27. sue»ﬂo;th relationships of clams from Sissiboo Hivar,
gh level flats in gravel soil on 19 Sept

Shell length Depth in soil
mn, 3onds" mn,
16 20
25 32 30
25 32 8
27 o 3
30 Eg 42
32 32
32 40 35
32 40 7
2 :
33 2
B &
40 50 9
b1 52
1 52 48
1 52 50
56 7
i % 2
9
48 60 Lyl
60 2
51 6l 2
51 64 e
5t 68 il
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Table 28, Size-depth relationships of clams from Sissiboo River,
N.5., on low level flats in tough clayey soil, 19
Sept., 1945.

Shell length Depth in soil
—mm.  3opdst — oo,

w0
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15. SCUFFLING - A MEANS OF PREPARING SOIL FOR CLAM RELAYS

During the latter part of June and the first week of July
sn attempt was made to relay a quantity of stunted clams from the
high flate of Nussel Gully to the i exposed Big Flat in Pot-
peswick Harbour, N.5. The area chosen for the transplant was
immediately south of the half-acre relay completed in October,
194k, (Medcof 19%4). The flat was prepared by scuffling this
portion with an ox and farm harrow. The purpose was to discover
It apring 1s a betier tim to make relays than the fall and to

are the results of broadcast seeding on scuffled soil with
those of ‘seeding With the aid of a hand plough (19Wr):

In the first trial 40 hods (8 bbls.) of clams were used.
very strong wind was blowing so that seeding was impossible on
tne day the stock was dug. It was necessary to hold the clams
overnight. During this period they were exposed to continuous
rain, The following morning they were broadcast in shallow water
but a strong wind was still blowing. Observations 24 hours later
showed that all the clams had disappeared. There were few in-
dications of sivhon holes and it was evident that the strong wind
and tide had washed most of them off the planting area.

'he second attempt was somewhat more successful. Twenty-
four hods (5 bbls.) of clams were sown in 20 - 2l inches of water
over the prepared flat. At the next low tide about 50% remained
on the surface and 48 hours later an estimated 25% had not dug in.
However, many were still 1iving and it seems probable that a high
percentage of the 24 hods was successful in burial.

Observations in September showed that many survived for
two months. From this it would appear that the great reduction
in the cost of planting by this method as compared with han
ploughing-in justifies its adoption for future relays of this
kind,

The scuffling achieved by the ox-drawn harrow was little
different from that produced by a hand cultivator and for small
plots the latter is less expensive.
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16. COMMERCIAL TYPE RELAYS OF SEED CLAMS IN DIFFERENT HARBOURS

This year plantings of about 1/% to 1/3 acre each were
made at Clam, Musquodoboit and Chezzetcook Harbours, at Gilberts
Cove in N.S., and at Maisonnette in N.B.. The circumstances
attending the last-named relay were more involved than the others
o that it is treated separately, ALl relays were made by broad-
casting the seed on the flats after scuffling the soil surface
with a hand cultivator.

The size-frequency distribution of a measured,random
sample from each planting stock is found in tables 29 and 30.

The plan is to follow the growth and survival of these
for several years to see if "clam farming" is commercially feasible
on cur coast. Records of the costs of the operations have been
compiled.

Clam Harbour (Figure 2, Medcof 1944).  On July 16 and 17,
19% ey eleht hiogs of stunted seed olams With a mean 1eng€n

.6 m. were obtained from the flat immediately west of
uybnlt Point. This seed was transferred to the middle ground
bar nnd covered an area about 1/3 acre where the soil is sand-m
nixture

2. Musquodoboit Harbour (Figure 1, Medcof 1944).

(a) Indian Point. On 17 Sept., 1945, four hods of stunted
e v rratnas fron high
levels of this same flat and planted on a_barren sand-mu
betwsen the low-mater mark and half-tide level just east %ot the
Widgeon Gut opposite Flat Isla

n 18 Dcteber, 1945, three
T e e length of 49.6"mn. were trans-
ferred from the high levels of the "Coke" e T
is just west of the Widgeon Gut. A RASe buket of small faste
growing seed clams (mean length 33.3 mn.) were also taken from the
Eoko f1at and planted with the above stock immediately West of the
fizst relay, where the soil 13 sandy with a very small amomnt of
md mixe

(e) e Flat. The seed stock for this relay was removed
e S P e B e (et

on 18 october, l%s at a point half way between the low-water
mark and ha. iml where the soil is sandy with a small amunc
of mud mixed 1n he mean length of a random sample was u49.

Besides these a ¥ hueket of 33,3 mm, size were also taken from th-
high levels of this flat and planted immediately north of the ma:
relay which was just across l(nrtlniqua Ghannel brom Flat Isiand and
near the entrance to the Do-gone Gully,

(a) On 18 October, 1945, four hods of severely-
RS e e S A i VR R
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planted in sandy-mud soil just below half-tide level, There was
no sample of this stock measured but the size range approximated
that of the larger group relaid on the Coke flat.

h 4 igure 3, Medcof 19%4). On 16 and 17

Jul P oAndy agea oa the fiat of the Murphy Froperty
and oppoaua Conrods Island was stocked with 12k hods of stunted
goed clans taken fron a badly crowded area from the same fla
but closer to shore. The seed was dug from three different
sections of this Tlat and was  celayed in three lots A, B an

n the barren flat. The mean lengths of a random sample of each
1uc were 39.5, 45.7 and 36.4 mm. respectively.

b, erts Cove (St, Mary's Ba: on July 17-18, 1945, 150
buckaWHJx_ﬂ. 0 bushels) of clams were dug from the uppérmost levels

of the government reserve on the Sissiboo River, n.s., and_taken

3.

to "the bar". They were sowed at a density of 20 per sq. ft. and
covered an area of B0' x 80'. The mean length of a random sample
was 49.3 mm.
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Table 29,  Length-frequency distribution of stooks of stunted clams
relayed to new areas i 5.
am st.Mary's
—BAL
Length Widdle TndianBird Ledges —~ ___Cheszetoook fbr. ___Gilbert’s
a T
3 s i 3 1
3 2 2 6
3 2 6 b 8
3 2 8 ;3 9
3 13 1 13 o
3 1 17 9 22 1
3 13 8 16
3 1 19 6 14 3
3 6 33 12 3
3 1 2 1 1 1
5 1 1 3 16 18
1 7 31 14 17 2
b 1 27 13 13
I 1 b 1 10 13 2 2
ul 20 2 3 10 15 2 2
L i 3 23 135 i 1
i 1 L3 2 8 21 1 5
b 14 2 5 I 2 3
L 16 H 5 3 1 0 it
¢ 10 E 13 I
5 13 i 1 2
5 1 L 1 1 2 5
5 1 6 7 1 19 2
5 17 2 ki 10 b
o 1 1 1 9 3
L 1 B 13 3
5 2 2 2 10
5 2 2 R 5
54 6
5 1 2 W 3
2 1 2 3
3 1 1
6 1 1
6 3 1
6l 4 br 1
65 1
66 1
67 2
Total 273 48 50 29% kLY 171 50
!nn. 47,6 49,8 49,6 39,5 45 36,4 49,3
quiy,
length 17/8 11516 11516 19/16 11316 17/16 115/16
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Table 30.  Length-frequency of fast-growing seed clams taken from
high levels on the Coke Flat, Musquodoboit Hor., and
planted on the Bird Ledges and Coko Flats in the same

harbour
Length
—mm. _ _Frequency
2 2
25
26 3
2 2
21 6
29 9
30 10
31 8
32 6
3 5
: ;
3% 1
3 2
39
i3 ¥
41 1
42 1
Iy 2
el T IR
i ot v U ARy T
£ 7 VSR o P
Equiy,
length 15/16

ins
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of relays to planting

All the relays just described were observed once or more
after planting and all seemed to be surviving reasonably well except
that at Gilbert's Cove.

n 20 Sopt., 1945, about 2 months after planting it was
visited and sanpios Sars dug C2om TepreAchtAtive peLts of

planted area. were found , many with daconposin‘
meat still in them. The length-frequencies of the live clams and
"dead" shells are recorded in table 31. Nome of the clams showed

nul:h 5mth since s)llnting. There Was an unusual number of "tape
orms (ln_qmﬂu

predators. — The catch of 145 seed, 2-3 mm.
Ehe upper beaches still sttaches by the byssus threads to sand’ grains.

Conclusions
1. The mortality has been heavy - 37% since planting.

2. The mean lengths of the "dead" shells is slightly lower than
that of a_random sample measured at the time of planting, whereas
the mean length of those living was the reverse being siightly
longer. These differences are not great and may not be significant
but the indications are that there is a selective mortality in-
volving the smaller clams.

3. The future of this relay does not appear to be very bright. All
the clams were handled carefully and seemed to be vigorous on plant-
ing and we are at a loss to explain the mortality. The fact that

a heavy catch of seed was observed here and that the cove aaial whole
is almost barren of clams suggests that whatever brought o)

mortality of the relaid stock may be responsible for the Pariure of
the cove to restock itself naturally.




R0

Table 31.  Lengtn-frequency distribution of "dead shells and live
clams taken in random samples from the Gilbert Cove
relay, 20 Bept., 1945.

Length “hesdr - Tive
mn,

shells lams

38 1

b4 i % dead 37
i 2 % living 63

41 2 2

i3 1 d

i : 7

45 I

46 2 ]

b 7 9

ke 3 9

ko 3 1

50 3 2

51 2 8

zz 12. 6

5 2
1

56 e i

57 2

5 i

60

61 1 2

62 1

als 2
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COMMERCIAL SCALE RELAY AT MAISONNETTE, N.B.

t yoar the condition of the clam fishery at Maisomette
was reviewed apd rif) pianiing of relatd seed was recomnsnded as
ossible means of re-establishing the clam populations (Medcof

s year two such plantings were made - one involved
small seed clams from Tracadie lagoon and the other stunted clams
taken from St. Andrews,
on_October 3, two bushels of seed clams were gathered

Point 3 Bouloss Beided vhich eressos a sireen trihutary oo Tracadle
Lagoon at its southern end. These were part of a crowded popu-
lation whose density was estimated

17.

length-frequency distribution of this seed is indicated in table 32,
The total number of clams relaid from this source was estimated
from Beldings table (Belding 1930) as 70,000,

he age of the stock could not be certainly determined
because the. sheile were rough fron growing in the gravel and as a
result the growth annuli were obscure. ar as_could be judged
thore were Gnly two age groups represented, probably the 1943 and
191.3 sets. They were classed as "normal" rather than "stunted"

ms .

The seed was planted as the tide was rising on October 4
at Maisonnette by broadcasting onto the flatifiad been previously
ator. The estimited density of planting
was 30 to They were scattered in imo. pio
Dboth inside the area reserved for bait digging (See Special rmmm
Rogulations, N.B.). One was just east of Joe Cormier
oS 2001 was & mixiure of sand abd mud and ine ouber £00 Tost due
of it where the soil is more sandy and supports a sparce growth of
short (6" long) eel-grass.
The St. Andrews clams relaid at Maisonnette were stunted
stock taken fron high lovels on the Pottery beidge flats They
ranged in size from 1 to 2" with an average of about 1i".

careful measurements were made.
on October 1, trucked to Maisonnette, and planted on October k at
as and in same fashion as the Point & Bouleau

the same time e
stock and in plots adjacent to them, but to a density of only 20
per square £0of
One hour after the water covered the flats, observations

from a boat showed that over half the Point d Bouleau clams
completely buried themselves. The St. Andrews clams were slower.
Less than a quarter of these had started burrowing at that time.

he next day at lov tide when the plots were visited all the
uninjured Point & Bouleau clams had buried themselves and

g3 mmber of clearly-visible sivhon holes indteated that there
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had been very few losses at planting. About two thirds of the
St. Andrews clams had buried themselves. Those on the surface
weie mostly large or damaged and shomed 1ittlo prospect of ever
Boing domn although they were almost all aliv

i proposed to follow the grovth and survivel of these
clans ‘clossly. © Ehie 1o the Tivat bims we have tried vo PiaRt
Fundy stock in the Gulf of St. Tovrence.

ate autumn inspection was made of these rsllys but
Go

he
holes were still prominent in all plots zmd that a1l the clams
seemed to be thriving.

Table 32, Length-frequency distribution of seed clams tuken from
ravel under Point & Bouleau Bridge (near Tracadie,
3 Oct., 1945, and planted & Oct., 1945, on the
LDl Uaisonnette, N.B.

Length Frequency
P e

o
&
"

PN
o}
IoTe)
mrnowhBoamlnrar
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18, RELAY OF PETPESWICK, N.S., STUNTED CLAMS TN BIDEFORD RIVER, P.E.I.

On October 18, 1945, approximately 50 stunted clams were
ug from Mussel Gulley (Petpeswick Harbour, N.S.) and taken to
!llurllh, P.E.I., on October 22, These were notched With a file and
planted in two equal lotss  one in #2 plot used in the experiment
0

oW ( 1
2na"the othes on the sand bar at the mouth of Claude Williams: creck.
In spite of their lengthy exposure to air the animals seemed vigorous
and began "pumping" soon after planting.

s proposed to follow the growth of these and compare
1t with the' gro-ch of stunted clams that have been transferred to
lower levels on their native flats in other districts, and with the
growth of clams native to Bideford River itself as shown by the 194k
investigation.

This is the first attempt we have made to transfer outer-
coast, Nova Scotia seed to the Gulf of St. Lawrence. The good
Survival and rapid growth cbserved for the last two years in the
latter area (see section 6 this report) and the vast quantities of
stunted clams in the former make it desirable to test
Yhis sort of transfor becauss of the commercial possivilities that
might be involved.
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19. ESTIMATING DENSITY OF CLAM POPULATIONS FROM COUNTS OF SIPHON
HOLES

On 11
Clam Harbour tru:h!.eybolt Point_to the Middle Ground, a test was
o

the siphon holes and by the actusl removal of the clams by digging.
The soil at Laybolt Point has a surface of fine brown sand with a
mixture of sand and clay underneath, The surface is not rippled
and the mixture is firm throughout. Before the area was dug over

33. This test was repeated on the same ground two days after the
area had been dug over and the population reduced.

18 sxperinent wes duplicated (table 33) at Chezzstoook
Harbour on 16217 7 1945, when the relay was made on the
east of Murphy's ropssty. ! Hote!ihe: soli had o sendy surface with
a mixture of clay, sand, and gravel underneath, The soil is very
loose, in fact, many diggers prefer a shovel instead of the clam
fork for digging, because water often seeps into their excavations
when the surface soil is removed.

he weather in both areas during the tests would be
described us normal summer conditions.

Conclusions

1. InClan Harbour, before the area was dug, the number of clams
present in the soil by siphon-hole counts was 2/3 or 66% that
revealed by digging. ~ After the area was dug over 3/5 or 59% of the
glams present in the soil were located by siphon-hols counts. ' The
d1ffarence 1s slignt and may or may not be abtributable to the
AXsturbance of the Soil by Algging,

2, In Chezzetcook Harbour the reverse was true, Prior to digging
the area, only 1/2 or 50% of the clams found in the soil were located
by siphon-hole counts. After the ground Was dug over, this in-
creased to over 3/ or 76%.

3, From these tests, it may be judged that halt to thres-quarters
of the clans show sipion holes in sandy soils under normsl s
weather conditions

his conclusion hag proved ugeful in estinating olan
populations during surveys of clam flats.  Fishermen report

o Eohfant mastho. dordilicns' (aiye abtisn) WEfeotithis, reieticnnipy
l(or: Ogiarvltions of the sort just reported would therefore seem
desirable.
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Table 33. Comparison of densities of clam populations by siphon-
hole counts and digging of one-foot-square plots in
lam and Chezzetcook Harbours, N.S., July 1945.

Clan Harbour - Before digging
% of total
Plot No, No, of holes showing lo, of clams found showing
: B 2
0 2
a 23 EO
20 28
Means 23,5 35,8
- After digeing
ol 16 19 ]
2 1 17 6l
3 10 22 k5.5
10 23 43,5
Means 11.8 20,2 58,5

Harbour - Before digging

% of total
Plot No. No. of holes showing No. of clams found showing
2t 3 i 6
: % £ o3
H el
Means 13,8 68,3 49,5
- After digging
1 25 33 75.8
2 21 28 75.0
E 37 33 69.8
29 33 87.8
Means 28 36,8 6,2
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20 FACTORS INFLUENCING THE YIELD OF MEAT FROM CLAMS

Last year (Medcof 19%4) some data on the yleld of clams

was presented and thls year several sets of reccrds of yleld from
rcial plants were gathered for analysis. These include 194k
ur.c 19k5 data from General Seafoods' Ostrea Lake shucking plant,
for the International Shellfish Company's plants at

msquodaben Harbour and 1944 and 1945 data for the same company's
plant at Digby, N.S.. The General Seafoods' records have since
been analyzed by Thurber (1949) and included in his report. For
this reason, they ere not presented here oxcept in graphic form
(figure 2). The data obtained from the International Shellfish
Comymy appear as tables 34-36 and some of these have been plotted
in figure 3.

The stock processed at Dighy came largely from Anmpoua
Basin with some from the Sissiboo River. Ostrea Lake
Musquodoboit Harbour plants handled a EFturefcr stosks fron T
Halifax County but drew heavily on Musquodoboit Harbour.

rom the data one would judge that the stock from
Annapolis Basin and Halifax County harbours were about equal in
yi-ld (cf. tables 35 and 36) but that the International Shellfish

and General Seafoods were handling their product differently
(ot tanle 36 with table 37 Thurber, 1949).  General Seafoods 18
inclined to put up a drier drained pack.

The effect of season on yleld described by Thurber is
apparent in tables 34 and 35 and these data show the fall recovery
particularly well.

Besides this analysis of records compiled by commercial
processing plants, Dr. Chiasson and Mr. Casey carried out test:
designed to show how yield is affected by size of clams, crowding
to different densities, beach level and position in the harbour.
Other tests by these men show how yield varies from harbour to
rbour. The results of all this work have already been presented
by Thurber (1949) so they are only mentioned here.




's Digby, N.S., plant, 194k.

- 56 -
of round clams at the International

Meat-yield in American gallons (8 lbs, drained shucked

Shellfish Company

meat) per bbl.

Table 34.
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ompany' s

of round clams at the International Shellfish Ci

Meat-yield in American gallons (8 lbs. drained meat) per
Digby, N.8., plant, 1945.

bbl.

Table 35.

~o o Y
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4.70

bo 54

ho72 4,53 4,20 b2l 4,35

475

Av.

* This stock was held over the weekend in the shell in air storage
which probably accounts for the low yield.

This stock

from_the 81ss1boo.

s usually fatter than that from Annapolis Basin.

¢ The whole of this day's pack came




Table 36.

S

Meat-yield in American gallons (8 1bs. drained shucked
meat) per bbl. and pounds per half-bushel hod at the
Musquodoboit Farbour plant of the International Shell-

fish Co., 1945.

Gallons Equivalent
Date per bbl. in 1bs. per
$-bu. hod

April 9 ko6 7.3
10 4.8 7.7
1 4.8 2.7
12 k7 7.5
i1 w8 7.7
1 4.8 7.7
16 1.8 707
1 4.8 77
1 4.8 7,7
20 k4.7 705
21 A 7.5
2 b7 7.5
2l ) 2.7
25 ka7 745
26 4.8 7.7
27 4.8 77
May 1 b7 75
2 4.8 7.7
E 4.8 7.7
4.8 7.7
Means 4,76 7.62

* Conversion factor gal. per bbl. x 8/5 = 1bs. per hod
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21 DESTRUCTION OF CLAMS BY HERRING GULLS

letween 4 and 5 o'clock on September 21, a warm
during the course of an experiment to test the relative erric{emy
of random and_systematic digging in Sissiboo River, about 30 herring
gulls 11t on the quarter-acre dug-over ground we were Working at and
ate clams thet were left exposed on the surface. Many clams were

which were in most cases left in the shell: N¢ he birds
tried to break the clams open by flying up and dropping them on the
bench as they are often observed to riter studied th

ou:
Yheir activities were recorded by Mr. Claude Hayes who also held
the time-piece and made the time readings.

The average time required for a gull to eat a single clam
was determined from several observations on five birds that seemed
to be typical of the flock in their behaviour. Some of the animals
were more voracious than those studied. Others ate almost no clams
and wandered about on the flat for no apparent reason. The results
are summarized below.

Time in seconds (from first to last peck) required for a gull to eat

- 60, 30, 30, 20 and 30.

- 60, 90, 10 and 20. The second-last clem was small and th
ladt a 'very lorge specinen whose shell was broken befors the
bird began feeding on

ac
GQuill
Guil 2
Gull 3 - 55 and 55.  Both these clams, one large and one small, had
Guil b
Sull 5 .

broken shells.

- 30, 20. In the interval of about two minutes between the
ealing of these two clams, the gull picked pieces from three
others which would doubtléss die as a result of the injury
suffered.

-~ 20, 20,

Another series of observations summarized below was mde
on four gulls, #6 - 9, to learn something of their capacity
consumption per unit of time as well as of the time required X'or unit
consumption,




o2

Interval between

Time taken finishing one and
Gull  to eat clam.  starting another clam.
No. seconds seconds Remarks
6 25 . 30
9% 32 This second clam was
large (3-4" long).
20 60
15 b
50 20
_15
i 50 20
30
8 20 30
35
9 20 15
65 The shell of this
second clam was broken
before the bird began
eating
Means 36 27

The meen time required for the first five gulls to eat a
clam was 37 seconds and this is almost identical with that for the
second four. Considering the interval between attacks on successive
clams it appears that the gulls were eating about one per minute per
bird, = At this rate their movements appeared to be lelsurely am
u: Charles Hayes, the Department of Fisheries guardian
arvad  plots who watches the flats the year rom\d,
fndicated emc in his opinton the gulls were not selam-tungry &t

this time of t! the because they feed on a refuse from

fish plants weirs up and down the St. Mary n-y shore, e clains
they feed more npldly and contimuously in spring and late autumn.

In conseque; e number of birds present that day on the flats
(about 200 wort vilihla within the le radius

with the b1noculurs) could not be considered large and they were
feeding at "half-speed" or less. This harmonizes Kerswill's
observations reportad by Ingalls (1942) with those just reported.
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Dr. Kerswill states his study was made in November 19%2 and applies
to one gull feeding on piles of clams he deliberately set out for
it. He reports this gull to have eaten 10 clams in 60 seconds.

Even a daily average of only 50 gulls exploited thsse
flats and fed at the observed one-a-minute rate for a half-hou:

o

would destroy close to 600,000 clams, which,

in len(t.hl would equal 600 bushels. "Prom nls cbservations; kr.
f the cla

Hayes belleves that this
by gulls that oes on within sight of his cottage.  He belisves it
would be worthenile vo repmiariy frighben obf the gull populations
Dby shooting because at times large mumbers (approaching 1000) of
birds swarm onto the flats behind the diggers and even get so bold
as to steal clams from their boats. To prevent this the diggers
are sometimes forced to cover their catch with sacks

It appears that gulls are among the clams more serious
natural enemies.
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22, ATTEMPTS TO ARTIFICIALLY INCREASE THE SET OF SEED CLANMS

The discovery of an
increasing the natural "set" of seed clama on our flats wculd be
one of the greatest contributions this investigation could make
towards the expansion of the clam industry. Previously there has
been no exploration of the possibilities, 5ot 1n 1945 a simple
empirical experiment was carried out with this end in view.

Eddy currents and light were considered as probably
important factors regulating sets of clam larvae since this has
been proved to be the case for oysters.  Obstructions were there-
fore set up on the experimental area in Petpeswick cove in June
by Dr. Chiasson. These were designed to produce eddies or
shading or both and occupied a uniform part of the beach,

Obstructions.

1. A small spruce tree (about 6' long) with the limbs trimmed off
one side was held flat against the sand by nailing its trunk to
stakes driven into the ground.

2. Spruce boughs about three feet long were nailed crosswise on

a board about 10' long with the buts pointing alternately in
opposite directions. ~The board was fixed to driven stakes so that
it lay in contact with the flat. The convex sides of the boughs
ere uppermost.

3. A five-foot square made of 6" boards standing on edge was fixed
to the flat by nailing to stakes driven at the corners.

z1g-zag arrangement of three 6" boards standing on edge and
fixad to the flat with stakes.

5. A layer of sacking was tacked to a frame made by a pair of
boards about five feet long held together by laths joining them.
This structure was held 4" - 6" above the flat by mAiling to stakes.

6. Beach gravel varying in size up to pebbles with a }" diameter
was scattered in 5' square plots marked off with stakes.

ct. 17 the larvae had settled and grown into seed
£hatibere) darge SHavEE) to be. etainatihy Bonen fhedha toh
screentng.  The population density on the natural flat avay from,
at and near the obstructions was measured. This was done by Mr.

C. R. Hayes by screening out and counting the seed from one-inch-
d;!p,lmnth-of-u square-foot surface soil nmplas taken with a small
shovel.

The results of the seed counts were as follows: The
numbers refer to the series of obstructions described above.
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1. 6 soil samples from edge, ends and beneath branches of spruce
tree yielded: 0, 0, 1, 0, 1, O

2. 2 samples from under board: 1, 3.
% samples near edge of board under branches: 0, 1, 0, O.

2 samples taken 6 feet from board and 2 feet beyond the tips
of the spruce boughs: 0, O.

3. 4 samples from the corners of the enclosure gave: 0, 0, 1,
seed.

1 sample from middle of enclosure: O.
5 samples taken outside the square and 2 feet from the sides
gaves 0, 3, 2, 0, 2
1 sample 20 feet away gaves 2.

b9 samples taken s fou inches from the boards both in the "sigs"
and Viagsn ylelded
seavard side: O, Oy 2,

i 15

landward side: 2,71, 3.
under edge of board in’ puol of water: 2.

5. 4 samples under sacking near corners of obstruction: 3, 5, 5, 2.
1 sample in middle: 9.
2 samples just outside at corners: 8, 8.
1 sample outside at middles 1.
3 samples outside 3' away: 10, 5, 7.
4 samples outside 10 - 20' away: 3, O, 4, 7.
6. 2 samples in gravel - very hard to handle: 0, O.
7. Control
3 samples were taken about 50! from any of these obstructions
glving: 0, 2, 0
Conelusdons from Study.

There was a great place-to-place variation in the donlity
of the seed population on the open flat at a distance from tI
obstructions. This is assumed to have roaultod from diﬂ'ercncea
in the intensity of spatfall.

om the above data it appears that none of the obstructions
had any remrklble effect on the set of seed such as Mead (1902 Report
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for 1901) records for his screened boxes. Nevertheless it does
appear as though the intensity of the catch was influenced,
possibly doubled in some cases, by the obstructions. ai
impossible to separate the effects of light and eddy currents in
this test.

i3 work should be contimued along with studies of
intensity pnm-ns of natural spatfall in various inlets. Su
work should give some indications as to what factors are 1mportant
in regulating sets and how they operate.
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23. PLANKTON STUDIES AT PETPESWICK - 1945 and 1944

Part 1. Abundance of Clam Larvae.

There was little study of the Petpeswick plunktan in 19'»5

frequency distribution of olam larvae observed in the catches is
indicated in table 37. In a rough way the numbers of larvae
measured are a measure of the abundance of clam larvae on the
various dates and in different places mentioned, Stafford's
(1912) figures were used for identification of larvae.

1. Clam larvae were scarce this year as compared with 19%4.

2, Observations on July 26 indicated that larvae were more abundant
in the middle reaches of the harbour than either above or below the
narrows but this may have been a tidal effect.

3, The most abundant larvae in the plankton catches were straight-
hinged stages corresponding to figures 8 und in Stafford's series.
Few advanced forms were observed at any t:

b, A large unidentified straight-hinged larya about, 100« long
appeared in the plankton this yoar ard was quite sbundant on August

TP bossinly st'1s the larva of Macons bajcica since aduits of this
species are common on muddy flats in this district.

5. What appeared to be larval Teredo were found on one or two
&Sccasions.

6. No explanation is proposed for the scarcity of late-stage clam
larvae. In this respect our observations differ from those
reported by Sullivan (1942) for Bideford River. She noted a
scarcity of the youngest stages.



=168 -

WE6 = UOTSTATD I038WOIOTW IBTNOO T &

z T T T T G R
$ 9 5§ 6 TTE 4 ©A00 UL :'H opF3 ‘u'd 2 W
T z T oa00 ur S :
wopuerd eT3ITT gl Axon Iojem T = o100 UT 2 u
0E® T s gad T o8t k] e _ te 2 2400 UL N
€ oA0d uy :°g 8pr3 ‘wed ..
: 9 H T an05 up
H °PT3 ‘m'B 00:8 6
T €209 9 1TT1T T escour 9 .
2 9 h 8 g2 H € en0cd ur ¢ -3uy
Tz € 4 o800 03

souesjus 3@ Teuusys up
$°d°T OPT3 wW'e 00t TE  u
T punoy eeater mero ou 8400
opTsquo Teuueyo urew up
f°d°H 9PT3 ‘W SHIOT 92w

oaex swAIRT weTo o100 U
I T $°d°H 9PT3 "W'® OEI0T 92 w
z T 2 T z T T
92
z 2 TeEzE€TTeZzeET
92 .
T T
“d°H 9PF3 ‘e O£:0T ST AT
TOTINATEFSTq woT 30
SN L e T2 0Z 6T QT LT JT ST AT ET ST TL OT 6§ STATP "OTH "30+ 17 9278

“ovAIET WSTO 30 -92T8 L€ eTA®L




- 69 -

Part 2, Seasonal of Phyto-plankton

is section was inadvertently omitted for last year's
report (Iedcot 194%4) and it is thought wise to include it here.

On May 1944, a ten-minute haul was made off the Govern-
ment wharf in Patpsswlck Harbour with a #18-mesh, silk bolting cloth
plankton net with a_circular mouth 1' in diameter.  The catch was
unusually heavy. Five minutes after adding formalin a brownish-
Ereen layer of aludge, 25 mm, deep, settiad to the bottom of the
pint collecting jar. Microscopic examination showed that it was
composed principally of diatoms.

Several similar tows were made during the summer and
another on November 16 but in no case did the catch approach that
of May 5 for quantity. The depth of the deposit seldom exceeded
Tor s m.

It 1s generally reported that May is the month of most
vigorous clam growth in this area.  Apparently it is related to
this diatom flowering., Mr. Ross Carey, Manager of General Seafoods
shucking plant at Ostrea Lake, reports that at this time of the year
the presence of " tobacco juice" in the digestive glands and the
gormous size of the digestive glands regulerly necessitatss
"popping" (removal of the gland by ) to produce a

ack, - Sometines this coniition arises as early as March - long
Betore growtn begins

It is interesting to speculate as to what eftect such
early "flowering" has on the growth rate of clams. It is con-
coivable that it comes hefore the water temperature 1s high enough
to permit shell secretion. If this were the case the generally
poor growth on the outer coast of Nova Scotia might be explained
on the basis of unavailability of food rather than food shortage.
This would be an interesting subject for investigation.
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24, CLAM DRILLS (POLINICES) IN BELLIVEAU COVE, N.S.

Tmo_visits were made to Belliveau Cove during the year -
one in July, the other in October - which showed it to be of
peculiar inferest. This great area of pure sand is reported
Fave been Formasty rodentive of Iacte Goantitios of Aivh uslity
clams but during the last several years it has yielded 1ittle or
nothing. Details of the history are desirable.

resent there is a heavy population of seed stock.

Judging from shell anmuli which are presumed to be al_rings
this stock is composed almost entirely of the 1943 year class. At
the upper levels on the beach the stock seems to much more

Slowly than lower down. = The size-frequency distribution of random
samples gathered by hand after turning up the soil with a clam hoe
is shown in table 22.

n July many ssand collars”, the egg cases presumbly of
the smooth et (Polinices heros) were found at all levels on the
h.

the soil and many whelks too. The latter were chiefly of small and
mediun size, mostly less than 3 om, high. = Gull pellets composed

entirely of broken shells of seed clams were found on the
flats,  The biras are thersfors enemies of olams even in areas that
are not being dug over by man to expose the mollusks for them to
pick u

The work of Kermill (1941) and Medcof (1938) has shovm
thn 1 in Canada is an important enemy of our commerc:

shellfish. American workers e.g. Mead (1903) and ledin‘
(1930) long ago found this to be true on the New England coast.

Belliveau Cove apparently offers a good opportunity for a
study of the life history and industrial importance of the whelk.
There is also a good chance to study the growth characteristics of
young clams and the various stages in the natural re-population of a
flat that has long been barren. There are few such areas in the

ritimes.

It is hoped that next year some work of this kind may be
undertaken,
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25. THE RELATIVE EFFICIENCY OF SYSTEMATIC AND RANDOK DIGGING

Much interest has been exhidited lately in the possible
conservation value of controlled digging of clam flats. as
decided to clear some ground on the Sissiboo this year of cnmmercinl-

ng o that an experiment could be
Started thore in 196, his provided an opportunity for compariscn
of efficiencies of two digging methods "randomand "systematic"
because it was planned to have another digging in 1946 just before
the experiment began.
'wo square, experimental areas each measuring 200 feet
on & 310 page iared offy

art T

The first of these areas was sub-divided into eight
50' x 100' plots, as shown in figure 4 on July 17. Four of these
were dug "systematically".  In this method the diggers 1ined up
abreast and worked across the plot turning every foot of ground and
gmoothing out their diggings to some extent as they went along. The
boundaTies of the othes four plots wers marked out mith codiine and
the commercial clam diggers of the district advised that they might
dig_these plots however and whenever they pleased for the next week,
89 long ss they observed the 2 1/4" minimn legal-size limlt an
allowed the quardian, Mr. Hayes, to measure their catch from each
plot separstely. o 7ioids of the several plots are indicated in

he figures and summarized in table 3

s 8 ssion.

we assume that irregularities of the stocks are offset by
the subdivision of the srousd and the "ramdonization’ of the trest-

conclusion will be checked by the yields from these same plots
546 When ‘they aze all dug Systemavically preparatory to the sxperi-
ment that is to begin then.

feature of the performance of the diggers who worked
the "random" plots should be mentioned here because it may have
influenced the result. = This ground inside the reserve had not been
dug commercially since early in 191 when the Sissiboo program
begun by Dr. Ingalls, = FPor tbis resson it was particulsrly attractive

diggers were interested in going back to the plots once they were
dug so they were turned over only the once.
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Figure k. Layout of eight 50' x 100' plots in the Sissiboo experiment
c the relative efficiency of systematic and random

SBesing
Channel
1 2 3 ¥ Plot No.
Random Random | Type of Digging
165 176 156 W2 Yield (Buckets)
5 6 7 8
Random Systematic Random Systematic
57 70 76 93

Beach
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2, The catch from the lower plot: ro than double that from
the upper. This accords with general experience that uprer levels
are less productive then lower.

The cetch per acre was high (929 buckets per 140,00 1s
ulvulent to 380 Imperial bushels per acre). If no o ovance

as a
Tesult of digeing that m o taken place if the area had not
eahis!gavasinan Tesesyay. thi
acre per year for the five years during which the area was closed.

Part 2.

The second 200' x 200' square was sub-divided into 16
50! x 50! plots and the digging treatments randomized s shown in
figure's. ~The digging in this case took place in an elehtoday pertod
starting Septenber 20. The digeing methods were the same as thos
descri'ed in the report on Part 1 of this text. The catches from
each plot are shown in the figure and summarized in table 39.

The following conclusions may be drawn from these records.

L. There is mo consistent difference in the efficiencies of th
two digging methods. This result may
treatment the diggers gave the "random' 1o This was the same
@s that described in the report in part 1 of this experir
check on this conclusion will be made in 1946 when all th
ere dug over systematically.

2. The catch wag greatest in the two midale rows of plots o

less at the ghu st levels that at the last being lz,uﬁt
otaris “Enie esture bean observed in the Fundy area befoe
and might be thought s discordant with concluston 2 drawn in part
1 above, Actually there is no true discord. The falling off in
Gatoh at the lomest levels probably would have appeared in part 1
if the ronstion of beach level had beon more refined as it was in
part

3. catch per acre of flat wa
I this caten liad been taken in tr

he yleld would h 114 bu. per
eetne nortality.

‘ﬂ tha order of 570 bus]
seas 1961-b5 1nr.'lunv-,

i£ thére had
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Figure 5. Layout of sixteen 50' x 50! plots in Sissiboo experi-
ment to test the relative efficiencies of systematic and
randon digging.

Channel
z 2 2 L3 Plot No.
Random  |Systematic |Systematic | Rendom Sy:tam of
57 76 97 964 nela ?buckezs)
5 6 7 8
Bandom  |Systematic | Systematic | Random
108 118 94 17
9 10 1 12
Random Systematic Random | Systematic
8k 78 82 86%
13 n 15 16
Random Random | Systematic | Systematic
72% 65% 76 75%
Beach
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Table 38. Catch of clams in buckets (1 bucket = 1% pecks) from
plots used in Part 1 of experiment to compar
efficiencies of "systematic" and "random" digging.

tematic Randon
Catoh
Beach Level  Plot No. (Buckets) Plot No (Buckets)
Lower 1, 165 2 176
Plots
. 3 156 I 142
Totals 321 318 639
Upper 5 57 6 70
Plots
v 0 8 93
Totals 127 163 2%
Grand
Totals 448 481 929

Teble 39. Cateh of clams in buckste (1 bucket = 1 pecks) from
plots used in of experiment Lo compare efficiencies
PE e Evatanation e "ranasa Atatne

Beu-:h lavel _SNM —_Random
of Catch _ Plot  Catoh
o ckets) No. (Bucke: stematl

Lowest row 2 76 1 57

3 3 it 96% 173 153% 3263
Lower middle 6 18 5 108
row

ok 8 117 222% 225 W74

Upper middle 10 78 9 8l
row

12 863 1 82 164} 166 330%
Uppermost 15 76 13 72%
row

16 5% 14 65% 151% 138 289%

Grand Totals 7114 6824 1394
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26 GROWING CONDITIONS ON THE POTTERY BRIDGE FLAT, ST. ANDREWS, N.B.

According to the commercial clam fishermen, the Pottery
Bridge flat at St. Andrews is one of the best in Charlotte Co., N.B.
for growth and steady production. It was decided to chec!
growth there for comparison with other areas such as the Sissiboo
River, N.5.

On May 30, 1945, 25 clams were dug at half-tide level
on the flat at a point haif way botween the outfall of the brook
from "The Gut" and the central ridge of Niger Reef. The soil here
is a gravel-mud mixture.

The clams were notched and immediately planted in a staked
2} square plot. Almost all showed a narrow, golden-coloured margin
of newly-secreted shell representing the 1945 growth which wa! quite
distinct from the 1944 secretion. Measurements on 8 of the
Gelocted randomly showed the average Width (height) of this ammulus
to be 2.0 mm.

The plot was dug on November 9 and 24 of the clams recovered.

The heights of these on the left valve from the umbone %o the

Rotoh aRd fo the free sdge of the shell wers measured (Table 10):
of 23% in a little over
t

5
5) and better than that obtained by Dr. Leim (See M'Gonigle 1
on the workshop flat or by Newoombs (1935) in this district.

It should be pointed out that these clams were growin
under most favourable conditions so far as crowding is concerned.
Besides this the small size of the plot probably leaves the whol
stock subject to border effects. 1In spite of this it appears that
the opinion held by local clam fishermen is well founded.

The survival over the five months was 96§ judging from
this small trial the Pottery Bridge flat should be an excellent
spot for clam farming trials,
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Table 40, Beight frequency distribution of measurements of 24
Pottery Bridge flat clams to notch cut May 30 and to
free edge of shell on Nov. 9, 1945.

Shell Height-frequency distribution
height To May 30 To edge of shell
Jum. Notch Nov. 9 Increase

20
21

N
K
T T ]

w
8
w oo n oW N

34

Wean
height 24.6 30.3 5.7 mm.
238

e N—
Corresponding W1 50 9 mm.
lengths mm,
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27. ABILITY OF CLAMS TO BURY THEMSELVES IN WINTER

There is much difference of opinion as to whether clams are
able to bury themselves during the colder months of the year andthere are
reported expenmentnl observations bearing on this problem.

Charles Hayes, guardian of the Sissiboo River govermment reserved
clam flats conducted to tests to obtain precise informations

He built a 2}' x 2}' x 1' bottomless, roofed, cage made
of 4" ARt ot supported by a wooden frame. This was so
Gonstructed that the oWer parts of the sides couid be buried in
the beach and thus prevent clams that were placed under it from
being washed out.

On_October 29 and December 3, 1945, it was set out on the
beach at half-tide level where there were no native clams and 100
freshly-dug "normal" clams, measuring 1} to 14" long, were placed
under 1t at low tide. Theywere examined at low tide for four
successive days. The results are summarized in the table below.

MNumbers of clams still on surface
Planting Date Days sfter Planting
October 29 5% 3 0 o
December 3 ** 0 0 o0

* 3 of these clams were partly buried.
*#* all three were partly buried

The conditions of the test were similar except that o
Decenber the surface of the soil under the cage was loosened With
a olam hos before the test began.  The siphon holes of tho buried
animals vere clearly visible.

t is clear from this trial that clnml have the ability
to bury themselves quickly in cold weather. r tests of
this type should be conducted if we wish to ;{a: a goud comparison
of the relative ease of burial at different seasons.
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28. HEIGHT-LENGTH RELATIONSHIPS OF CLAMS FROM ST. ANDREWS, N.B.,
AND LOWER ECONOMY, N.S.

s often necessary to comvert lengths of clam shells

to corresponﬂing lengths or vice versa in dealing with experimental
results. It is well known that the proportions of clams vary a
good deal from place to place and with beach level at the same
place. Newcombe (1935) has presented a graph for shells from

re
of the animals on which the measurements were made. Later (Newcombe
and Kessler 1936) he used the same data as representative of the
whole Fundy region without suggesting that there was variation from
lace to llce within this region or variation at any one place

?e.g. at Bt. Andrews 1tself) With such Tactors as boach levels

The writers' impressions are that many of the within-
district variations they have encountered are as great as many of
the betweon-district veristions Newcoibe has exhibited with mich
care. r this reason it was thought wise to examine the shell
height-length Tatio in two stocks that Alffered considerably. These
were the fast-growing clams from Pottery Bridge flat taken this year
at half-tide level from gravel-mud soil and Lower Economy clams
taken in 1944, The latter are quite slow-growing (stunted) and
taken from gravel-clay soil.

e data assembled are plotted in figure 6. The curve
shown was drawn through the points purely by inspection and for
comparison, Newcombe's curve (1935) has been included. The two
differ considerably but that based on 1944 and 19k5 data is preferred
for our use because we know the characteristics of the clams to
which they apply.

There is apparently little difference between the shell
height-length proportions in the two stocks we examined. In this
particular Newcombe's claim is justified but it is hard to explain
why his curve does not conform more closely with our observations
and why he has drawn it to pass through the origin as a straight
Tine. * Tt 1s well known that the sheil proportions of the spat
Change radically during the sarly momths of its 1ife and that the
graph cannot be rectilinesr and at the same time pass tnrough the
or
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FPigure 6. The shell height-length relationship for
Andrews, N.B., and Lower Economy, N.S.
clams.

Newcombe 's
curve (1935)

xSt. Andrews
+Lower Economy
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Shell length - mm.
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29. OBSERVATIONS ON MUSSELS ON CLAM FLATS

Under our directions, Mr. Charles Hayes, guardian of the
government-reserved clam flat on the Sissiboo River, conducted
several observations on mussels that seemed to be encroaching on
the clam areas more than usual this year. These are reported
below.

Effect of Reking Mussels.

Mussels were raked fron their attachments and piled in
mounds 24! high and 5' across on three occasions Oct
Hovenber 5 snd 6 snd Novenber 19-22 and the fate of these piles
was followed for several succeeding days

After the first tide the pile was usually flattened to
cover an area 10-12 feet across and about 4' deep. This spreading
on the

d
insides of the piles had been killed by smothering. If the piles

depression clusters attached themselves firmly. ~Some of the areas
that had been covered previous to raking remained clear even

mmassis a1 wash back over them. ~In other words, the treatnent 41a
some goo

Effects of Ice on Mussel Beds,

In March 1946 the observations started in the ran or 1945
were extended. It was found that the moving ice sheets w
settled on the beach at low tide on several frosty nights anﬂ floated
off again in the morning carried away many of the Taussels from b
reserved plots.  An estinsted 3/h of the total population dissppeared
in this way 1n the course of a few tides

Presunably mussels could be carried to an area by ice just
as easily as away from it but this was not observed to happen any-
where this spring.

ects s annel.

The Sissiboo River has steep channel banks and several
square yards of flat near the channel were cleared of mussels that
were thrown into the channel. As far as Mr. Hayes could observe
none of these were washed up again onto ‘the cleared ground

From the above observations it is clear that there are
natural factors limiting the abundance of mussels on our flats and
that there are simple means of control or partial control that can
be resorted to if need arises

't seems desirable that we should know more about the mutual
relationships of clams and mussels since they are often associated.
What effect, for instance, have mussels on the growth and ouality of

clams? How do they affect the spatfall of seed clams?  How do they
affect soil cheracteristics that might influence clam behaviour?
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30. SURVEY OF CLAM FLATS - FIVE ISLANDS REGION, N.S.

May 1945 a survey was made of the Five Islands c].um
flats. TM e’ grounds were visited last year (ledl:of 19%)
in'19% Ingalis made a sketchy survey of ihem. —The gross fe o
of ithe ares are described in figure 7 which 15 a chart of this
district.

Harrington River Flat.
This flat is approximately 25 acres in area and lies west
of the mouth of the Harrington River. The flat has an even surface

unbroken by channels although near shore there are occasiona
boulders. ~The borders of the river channel are fairly steep, The
soll is e mixture of sand and wnd except ot extreme high and 1o-
levels where there is a mixture of gravel and c

the soi) affords easy dlgging, A fairly good ang evenly aistrsbut-d
population of clams covers this area, The size range was

except that no 1943 or 194k seed could be found. The clanu found
on this flat are typical of the Five Islands area as a whole. They
show stunting, have firm thick shells and were full-meated. e
average size of the clams fished here was below 2}". This flat was
dug heavily in 1944 and was being exploited again this year. is
an easily accessible area and a favourite place for digging in bad
weather., It has always been a good area for clams

Broadrick Beach = 13 May 1945,

This is the largest flat visited in this area (estimated
size 200 acres). It extends from the mouth of Harrington River on
the mest to North River on the east snd part wey up the estuary of
the latter. This is an elevated beach 3 mile in width much cut up
by chamnels in the westward portions and the soil character varies
from place to place. To the westward the gravel is so hard that it
cannot be dug with a clam fork and in some places the clay is so

Soft that 1t slips throngh the tines. — These areas while weil
populated would hot be productive, — The remainder is tough clay or
a mixture of sand and clay being fairly easy to dig. The heaviest
population appeared to be at half-tide level. The distribution is
patchy with many barren areas over the flat. There was a go
variety in size with meny small clams, but no 1943 set in any
RGintity was found. WhItecsEelle sldng mesesfouns dnithelgravel]
areas while those in clay vere blue. The greatest exploitation
has been in the southern and eastern parts which are dug regularly.
There has always been a good population in this area.

Bass River - 13 May 1043,

This is about a 100-acre flat lying between Bass and North
Rivers with its western end extending into the estuary of North
iver.  On the average it is rather high, cut up by channels and
has a width of over } mile, The surface of this flat is
extremely sticky red clay with either sand-mid or gray clay under-
neath that makes good digging. Only a fair population of clams
with many barren areas was found on this flat. There was a con
siderable variety in sizes and the clams resembled the other areas




Pigure 7.

Five Islands Ares (Ex British Adetrality Chart #353)
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in their degree of stunting.

This flat was exploited extensively in 1944 and is being
dug steadily sgain this year. In the past there always appeared
to be a good population,

it ast River Flat 45,

This flat is situated between Bass River and East River
extending into the mouth of East River. The acreage appeared to
be less than 100 and is somewhat smaller in size than the Bass
River flat. It is a wide flat sloping gradually towards the main
channel. The evenness of the surface is broken occasionally by
lesser channels. The whole flat affords good digging, the soil
being a mixture of blue clay, sand and gravel, There is a heavy
population over most areas, but smaller-sized clams were less
abundant than on the other flats. The growth appeared to be
slightly better than that of the other areas, otherwise there was
1ittle difference in the stock. This flat was worked hard in
1944 and 1s being dug steadily this year.

01d Wife Flat - 15 May 1945,

This area was not visited and the following information
was obtained from Mr. Fred Cogswell, a resident clam digger. This
is a small flat, 3 to b acres, lying on the east side of East River
immediately west and north of Red Head. The ground has a gentle
slope to the channel, but is very exposed. The soil is easily dug.
It 1s a mixture of mud and gravel. A fair population of clams is
present on this flat, although there does not appear to be a great
range in size. They resemble clams from other parts of this area.
They are white-shelled in sand and gravel and blue in clay. This
area is being dug regularly and in the past has always been able
to yield a quantity of marketable clams each year.
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31. METEOROLOGY PETPESWICK, 1945

Dr. Chiasson and ks Casey jointly made westher obser
tlons eng Tecorded air te s daily with the same instruments

ata ate compiled in table Ml.  An examination
i1l show the following characteristics:

1. Generally, the conditions were similar to those of 194k,

2, The amount of sunlight is reduced in the months of June and
August by fog and cloudy weather.

3. Again this year, there were no violent fluctuations in tempera-
ture. such as are found further inland.

Table 41. Summary of Petpe 1 5 1945,
Max. Min. Present
ime °F. °F, W
June 5 a.m.
.o,
g we P
» 7 " 9130 50 41 W3 Leaden sky,cold,windy,rough
se
" 8 " 8:45 5% 39 47 Very rau—,sught breeze,
calm
. s 5 39 61 Clear; light north wind.
* g = s 9 33 S Clear, warm.
. s 0 52 52 Clear, 1ight south wind.
" 10 » 2. 1 El‘; 46 Clear, light north wind.
L . s 3 0  Rain, moderate S.W.wind.
a2 s 1 0 Tosey, rain
"3 " 11s 2 5 Clear, very lt.S.breeze.
LT 9 52 2 Clear, 1t. S. breeze.
) 1'5» L : 2 0 Foggy, 1t. S. breeze.
L
" 16 " 6130 68 48 54% Cloudy, no apparent breeze.
LI
= 28 =® 9:00 80 47 8
€ 19 = 9:30 70 49 8  Foggy, lt. S. wind.
. 20 = 8:30 722 50 2 Clear, 1t. S. breeze.
8 783 8 5 5 Heavy rain, mod.S.E.wind.
« 21 2 7 49 7 Fosgr, 1t. 8, breeze.
".-22 ® 3 0 k7 Light rain, 1t. S.E. wind.
. 1 k52 3 Cloudy, lt. S.E. d.
L) s b 50 5 Fogey, 1t. 5.E.
E s 3 6 Foggy with thunder,N.wind.
"2k " : 0 7 Cloudy, moderate N. wind.
Lo L 91 8 3 % Clear, very 1t. S. breez
LA 6 53 6 Clear, 1t. S.
"2 " 9: 7 50 %  Cloudy, mod. §
LI+ 1 53 5 Cloudy, mod. S.W. bre
. 27 = 9 & 51 & Cloudy, mod. S.W. breeze.

Continued
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Max. Min. Present
Time °F. °F OF. Remarks (wind, sun, etc.)

®
8
o
[
W
by
b4

Cloudy,heavy rain, strong
§.E.wind.

200 59 52 9 Cloudy, rain, mod. N. wind.
1:30 70 b8 7 1t. 5. bre
400 75 k49 2
9300 7! 53 6
7130 7 52 ol
7:00 74 58 1
s g
130 70
8130 6k 60
72 60 64 W
8:30 64 k9 62 Clenring, 1t. S. wind.
7:50 72 59 9 Fogey, 1t. S.W.wind.
8130 61 56 1 Foggy, lt. S.W.wind.
7:15 70 56 1 Clear, 1t. S. wind,
9:00 68 50 5 Clear, 1t. S. wind.
8:00 72 51 2 Clear, 1t. S. wind.
9100 7. 50 54 Clear, lt. S. wind.
1:00 7 Eﬁ 6  Foggy, 1t. S. wind.
9125 70 2 Clasr, E¥.changing to
¥, st
10:50 72 45 64 y, 1t.S. wind, clearing.
115 68 46 8 Clondy, 1. B, witd
115 68 5k '0ggYy 1t. S.E.wi)
100 71 E‘g 2 ogey, mod.
130 66 2 Fair,
N L Fair,
130 66 2  Fair,
100 73 61 7  Fair,
330 70 56 9 Fair,
sho 73 56 6 ir,
0o 72 G2 L Cloudy, lt.
45 68 5 Clear, mod. §
100 70 2 Clear, 1t. S
10:30 72 50 0 Cloudy, 1t fog,nu breeze.
130 77 57 1 Cloudy, 1t.S 5
100 72 58 8 Clear, 1t,
120 79 68 73 Clear, mod
hs 7k L7 6g lear, 1t. S.breeze.
115 72 55 6 Tk rain, mod. 5.W.breese.
x%o 72 g 6 N.w
150 7 2
3100 74 5k "
330 76 52 9
200 7 96 8
300 78 62 3
115 78 51
6:00 75 55 70
9:00 71 56 69
7125 79 62 62 Lt. rain, mod. S.wind.

Continued
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Max. Min, Present
Time °F. °F. °F. Remarks (wind etc.)

©
¥
=)
3
3
<
i
“w
)
N
&

Clear, partly cloudy, it. N.
n
Light clouds.

= 7:30 78 58 a
" 6130 79 52 1 Clear, 1t.S. wind.
" 7130 78 57 8  Foggy, 1t.5.W. wind.
" 7130 80 &2 9 Partly foggy, 1t.S.W.wind.
a.m. 9:30 69 60 9 Cloudy 1t.S. wind.
n 75 78 65)6 7 Cloudy, fresh 5. Wowind.
" 2
" sk 2 7 L Fadr, fresh 5., breess.
nogi22 76 2 7  Falr, 1t. S. breeze.
" 9130 76 5 2 Cloudy 1t. 5.W.breeze. .
. 6:k5 77 56 8  Clear, 1lt. S.W.breeze.
¥ 7:30 73 57 7 P . Weow
L 9:30 71 b 6 Partly cloudy, 1t, S.W.wind.
" 630 75 83 4 Cloudy, 1t. S.W.wind,
v 6ibs 70 57 1 Foggy after heavy rain, mod.
5. wind
" 10:00 E 56 1 numng, mod. S.W.wind,
B 9130 23 50 Clow
. 3, 59 > Partly cloudy, 1t.S.breess.
. 5 52 L Fair, 1t. S. breeze.
. 1 5 2  Partly cloudy, 5.W.wind.
" 6100 70 48 3 Cloudy, 1t. N. wind.
9:00 70 58 1 Clear, N, wind.
1:00 72 G2 k Cle
" 8:15 74 52 3 Clear, 1t. S.W.wind.
. 0:5 72 58 2 Clear, 1t. S.W.wind.
. 9:30 75 &0 70 Clear, 1t. S.W.wind.
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32. HYDROGRAPHY, PETPESWICK, 1945.

‘ ydrogupmc oh:ervltiuns and beach soll temperatures like

‘ those of last year (Me ) were carried out in 1945 by Dr.
Chiasson and Mr. u-y. Theu are summarized in tables 42 and 43.
Although the data are much less comprehensive than those of 194k,
comparison is possible.

Salinities.

Aceording to these records the salinity in the harbour was
on the average a little lower than in 1944, It nevertheless shows
the seme steady nature.

Water apd So a: .

y in the season, 1945, water temperatures may have been
s1ightly hienes tha in 39w’ Othir theh this ne compariyons are
Poscibis. ¥hhe toil tamparature data cre oo sketchy For comparison.

Table 42, Summary of water and soil temperatures at East Petpeswick

1945,
Soil temperatures at low tide

Water °C, °g.
Date 1 o surfac b surfa
19 June'85 1130 W 1130 17 b3
20 i 1230 27 24 (Clam Hbr.)
2% 1600 " 1600 b 13
3 July 'h5 1130 1130 22 18
1 1600
18" 630 "
19 » (0
20 " "
2758 = 22 20
é Aug. 45 :
¢ .
7 n b
1o "
2 M
jUe] "

5 Sept.'s5 1145 "
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Table 43. Summary of hydrographic observations at Petpeswick - 1945.
Salinity Determinations.

Temp. of
Date Depth sample  Hydrometer Salinity  Locality and
°c, reading L General Remarks
June 23 surface 17.0 1.0201 26.2 Cole Harbour
bottom 17.0 1,021k 27.9
June 25 8 12, 1.0225 28.5 Petpeswick Cove
B 12. 22 283
July 14 8 15, 23 30.6
B 16, 233 30.5
" 19 8 21, 231 30.3
o 23 8 15. 235 30.3
B 12, b5 30.9
" 25 8 19, 201 27.0
B 7. 225 29.3
"% 8 21.0 215 29,
Aug. 3 s 21.5 220 30.0
B 21.0 225 30.%
"8 8 204 220 29.6
B 21, 218 29.6
"ol s 23, 22 30.9
" 16 s 21, 21¢ 29.5
B 21, 220 29.9
"ok 8 16. 228 29.7
" 27 s 18. 222 29.5
B 18. 220 29.1
" 30 s 19. 227 29.7
B 19.0 22! 30.0
Sept. 5§ 18.6 221 30.1
B 18.0 230 30.3
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33. GROWTH RATE OF OYSTERS ON DEEP-WATER BEDS IN MALPEQUE BAY
1943 (Medcof and Morrison 1943) a ;arie! of growth curves

In
for oystexs was To
At that tine no samples of oysters fron the decp-vater o liadpeque
Bay were exanined. was taken on May s, re
e D s o ok Thinmans Deass.in ihe midaly aftie Dy wisichias bees
of native oysters but had been stocked with collector spat, apparently
of the 1937 set, that had been tray-reared for one year.

The results of the measurements appear in table 4k, From
these results it will be seen that cultivated oysters required six
goars to resch the minimun marketable size of 33" on Beaton and

ns bed,  This mist be considered a slow-growing area because
ally-produced oysters grow fast in some areas without
the ndvuntqe B e ‘fass cbwths 1n tha second year spent: on ireyat

Table 44, Diameters (lengths) in mm. of s sive annual rings
on'lover shells of 26 oysters taken Nay 12, 19, from
Beaton and Simmons deep-vater bed in Malpeque Ba;

Annual Ring No.

1 2 3 I 5 I3 02
s 39 58 9 82 7 109
1 6 8
1 w8 ;B 2 ’
1 51 6l 7 8l 5 101

30 3 8 5 9%

1 37 0 7 2 95

B 2 £ ¥ 3
2 ks ‘ 8 2
33 6 9 5 g

1 33 9 2 3 89

R R A T
1 4o 3 g iy 6
1 Ly 3 5 o

40 3 H 3 1 8

s 37 9 3 92

2 El 8 9 7 2 9%
u 0 g 1 7

4o 5 6 s

0 9 0 iy 2

i 40 7 7 £ 2 36

1 w2 9 0 9 8

g % 8 & 5 8 g

3 45 8 2 9% 105

Totals 372 1021 gk 1837 2092 2300 1685

Means 14,3 39.3 57.5 70.7 80.5 88.5 93.6
L aghe Sl B 4
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