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INTRODUCTION

The 1942 field work began on April 30 when the writer

left 3t. Andrews and went to the P. E. I. Biological btation where

several branches of investigation were carried on. There were two

main studies at Ellerslie, one on growth and growing conditions of

oysters, the other on the effect of relaying on the fatness of oysters.
At Summerside, from August 24 to beptember 11, and from September 24

to Octoter 2, a study of self-purification of seqage-contaminated oy-
sters was made in co-operation with Mr. A. G. Campbell of the Depart-
ment of Pensions and National Health. Visits were made 4>o Shippegan,
N. B., May 13-18, June 18-25, August 4-19 and October 21-28, to

study the oyster situation in that district and to assist prospective

lessees in finding suitable areas for cultivation of oysters. A

small amount of work was done with Irish moss - chiefly in northern

New Brunswick.
The return to the Atlantic Biological Station was made

on November 17 where the year’s collection of date was analyzed.
In this work the writer is indebted to Miss Molly McIntosh and Miss

Fae Hallet for much assistance. They also aided the writer in
«

completing an analysis begun several years ago by Dr. A. W. H. Needier

of data collected chiefly by Miss A. E. Clark in 1935 during an

experiment designed by Dr. Needier to study growth of oysters.
The facilities of the biological station were used during

the winter to study the influence of temperature on condition and
/

on shell growth and the effect of storage on the shell characters of

oysters.
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I.
EFFECT OF RELAYING AT DIFFERENT GEASONS ON THE CONDITION OF OYSTERS

The 1941 experiment in relaying oysters (Liedcof 1941} was

The up-river bedreDeated this year with certain modifications,

chosen was the "Sand bed" which was not quite so far up-stream and

better stocked with oysters than the Ellis cove bed which was used

last year. Both UU and DU stocks were laid on this area in close

In this new area there were no rankproximity to one another,

growths of algae such as were encountered in Ellis cove and at

the warehouse in 1941.
At each relay the index of condition was determined for

saraoles taken from each of the lots transferred up to that time.
This increased the amount of work enormously and laboratory and

field assistance was required most of the time the tests were

being run.
Besides the changes in the design of the experiment

the water temperatures in 1942 were very different from those in

The oysters in the fall of 1942 -were the fattest they have1941.
ever been during the four years the writer has studied fatness.

0

The results are presented in tables I and II in the same form as

those for 1941.
Conclusions from the data a-ulvine to UU and DP stocks

In undisturbed stocks down-river oysters are nearly

always fatter than the up-river but the difference this year was

1.

less than in 1941 and in this respect 1942 is less typical than 1941.
There was much less individual variation in down-river2.

than in up-river oysters.
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3. With few exceptions fishing and planting of oysters

back (bn their own native beds improved the fatness regardless of the

season at which they were handled.
4. The earlier in the season handling was done the

fatter the oysters tend to be at the close of the season.
5. Oysters that are transferred late in the season may

improve in fatness even after the temperature falls below 15*

but in other lots they became poorer belov/ 15°

6. In other respects the above data support conclusions

from earlier studies on the effect of water temperature on fatness

of oysters.
The Cooper bed oysters were fatter this year than

in any other of the four years in wThich fatness studies have

7.

been carried on.
There is no evidence that there is a particular

season or seasons during which relaying should be avoided because

8.

of any directly harmful affects on fatness.
9. It is an advantage however to make all UD relays

sometime before fall fattening begins. This makes for a fatter

oyster at the close of the season.
Conclusions: from data applying to UD and DU stocks

The DU stocks fattened about as well as the UU*s10.
and better than the undisturbed fî's and U’s but not so well as

the UD’s.
The fattest oysters met with v/ere UD’s relaid early11.

in the season before fall fattening commenced.
12. Regardless of season it always improves fatness to

make UD transfers.
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The oysters transferred late showed some improve-
ment even after the water temperature fell below 15°.

13.

L
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Table I* Showing the index of condition of samples from each

of the lots on various dates.

UU
Lot Number

Date 1 2 4 73 6 85

May 8 97

M$ry 20 103 112

June 9 109 113 103

June 26 66 93 88 82

July 20 95 87 87 7182

Sept. 1 110 113 133 118 113 95

Oct. 11 130 115 115 121 101 105 100

Nov. 7 120 118 118 117 113 110125 96

UD
Lot Number

Date 1 2 73 4 65 8

May 8 97

May 20 111 112

June 9 129 121 103

June 26 114 111 99 82

July 21 38

Seat. 4 131

97 92 87 71

158 128 136 v 117 95

Oct. 11 135 142 135 141 141 118 100

Nov. 10 115 136 121 131 130 119 117 96
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Table II. Showing the index of condition of samples from each

of the lots on various dates.
DD

Lot Number

6 7 81 4Date 2 3 5

114May 7

May 20 US 101

107 119 107June 8

June 26 110 108 107 86

July 21 97 107 9795 90

Sept, 2 126 126 121 108111 1S3

Oct. 16 125 127 127 113 117125 133

Nov. 10 118 105 117 124 1^3 122 133 126

DD
Lot Number

7Date 1 4 62 3 5 8

May 7 114

101May 20 119

June 8 111 106 107

Jflne *6 103 81 100 82

July 20 93

Dept.1 122 102 127 120 113 108

36 83 9096

Oct. 7 119 103 115 120 119 121 117

Nov.6 110 112 117 121 123 119 126113
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II

COMPARISON OF "CONDITION FACTOR" AND"INDEX OF CONDITION"
, , #

Quale (1940; has described a "Condition Factor" for

oysters and presented a limited number of data relating to it

without stating what species of oyster they apply to. He suggests

that with refinements this condition factor might be useful to

investigators. Essentially his condition factor was calculated by

dividing the volume of shucked drained (10 minutes) meats by the

volume of the space between the valves, (Shell capacity).
In order to compare this value with the "index of

condition" used by the present writer d’iring the past several years,
samples of 20 to 24 oysters of "choice grade" were taken on the same

dates and from the same areas as those used in the transfer experiment.
The condition factors worked out for these according to Quake’s method

apoear in table III. For sake of comparison the indices of condition

determined for the samples of oysters taken in connection with the

transfer experiment are presented with the condition factors.
The average value of the condition factor for Cooper bed

oysters taken throughout the season was 0.49. This is higher than

that given by Quayle for whatever species of west-coast oyster he

was working with.
The condition factor shows a decline during the spawning

season but this is less remarkable than that of the index of condition.
Besides this, the condition factor shows erratic fluctuations which

the writer is unable to explain.
# This is essentially the same os that introduced by Grave (1912)

and used by J. Nelson (1915) and T. C. Nelson (1929) in their
condition stxidies.
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Table III. Summary of observations on special samples of oysters

from the Cooper bed.
sm

May May June July Sept. Oct. Nov.
112511 1525 3 10

Condition Factor 0.52 0.54 0.51 0.46 0.58 0.56 0.63
Index of Condition 114 101 107 90 108 117 126
Specific Gravity of

Meats
1.08 1.05 1.07 1.05 1.06 1.08 1.09

Specific Gravity of
Liquor

1.04 1.021.02 1.02 1.03 1.02 1.03

Mean Length of Oyster
in mm. 81 73 86 80 81 92 92

Mean Thickness 65 mm.
from the hinge

10.6 11.6 12.0 9.3 10.6 16.0 15.5

i. Thicknes^ . 100 13 16 14 12 13 16 17LengthM.
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From a comparison of the values of the index and the

factor, on corresponding dates the average relationship may be

expressed as follows:

Condition Factor = Index of Condition x 0.0049

In reviewing this matter it is of interest to refer to

Herdraan’s discussion (l9fcS p.31S) of the reasons why wet weight

is a poor index to the condition of a marine animal.
hov.r sea water replaces losses of organic matter in tissues during

He showed

While the amount of sea water in a tissue has littlestarvation.
effegt on its dry weight it does influence its live "eight tremen-

Dry weights are therefore preferable to wet in any studydously.
In other words, the Index of Condition should be

a more reliable value than the Condition factor in studying fat-
This conclusion is borne out for .0. virginica

of condition.

ness of oysters,

by the observations reported in table III.
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III
THE NEEDLER-CLARK GROWTH P̂ERIMENT OF 1955

Introduction

In 1955 an experiment designed by Dr. A-. W. H. Needier

for the study of growth of young oysters was carried out at the

P. E. I. Biological Station. The data were gathered chiefly by

Miss A. E. Clark and were partly analyzed by Dr. Needier but

have never been presented in report form. They constitute the

most comprehensive series of observât ons on linear growth that

has been compiled at the station previous to 1942 and are unique

in that they combine volume, weight and length measurements of

the animals studied.
During the winter of 1943 Dr. Needier turned over a summary

of the data to the writer for further analysis. The original data

which were not available included between 5,000 and 4,000 length

measurements and close to 100 each of weight and volume measure-
ments. Some assistance in the analytical work was given by Miss

Macintosh and Miss Hallet. The results of this important experi-
ment are presented in this report before those of the 1942 experi-
ment because they illustrate the phases of the growth cycle very

clearly. The 1942 results show how environmental factors modify

the processes. Had the 1935 results been available in this form

a yeqr ago the design of the 1942 experiment would have been

different.
Procedure

Dr. Needier has supplied the detailed information as to

the maimer in which the experiment was conducted. Four lots of

45 spat of the 1934 set were chosen from each of two size classes
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that ranged' about 1.7 and 3.7 cm.
small was pieced in each of four rearing cages,

were constructed of mesh galvanized wire cloth measuring

A lot of large and a lot of

These latter

aporoximately 24n x 12” x 6n. Each was provided with five

horizontal shelves spaced at» intervals of about 4n and running

crosswise the long axis of the cage. The samples of large and
small spat w re kept separate throughout the experiment.

The oysters were planted in the cages, 15 to the square

foot (approximately)of shelf space. This density is not
considered high enough to make crowding a growth-limiting factor.

On May 21 and 22 the cages were set out as follows:
#13758 Just off the bottom on the Wharf bed suspended

from a stake in 5 feet of water at a low tide.
#14136 Just below the surface at the boat mooring which

at that time was in the channel of Smelt creek

northeast of the back door of the biological station
suspended from a tripod*

Just off the bottom at the same place as #14136,
suspended from a tripod in 10’ of water.

Suspended from a tripod in middle of Claude Williams*

#14135

#14132

At lov tide the top ofcreek just off the bottom,

the cage was barely covered w
At fortnightly intervals the cages were brought co the

Eefore measurement the oysters were cleaned in

_
L Pii

yxr '̂•S- y s -v-
VV Oi UCl •

laboratory.
water with a soft brush and allowed to drain. Length measure-
ments were made with a vernier caliper to the nearest 0.1 cm.
The volume of each lot of 45 spat was estimated to the nearest
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Weights of the lots were measu-c.c. hy immersion in a graduate,

red to the nearest gm., using a balance accurate to the nearest gm.
'The number of oysters in the lots was counted at each observation.
Results.

The data gathered permit the calculation of the mean length,
weight and volume for the oysters of each lot on each of the eleven

The necessary data were not available to cal-
culate standard errors for any of the means listed in the tables.
The only indication of the degree of scattering is the length

range which is listed in the tables together with the number of

The data are summarized in tables

observation dates.

oysters measured in each lot.
IV to VII.
Discussion of Results

General Characteristics of GrowthA.
The experiment did not begin early enough or continue late

enough to illustrate the features of initiation and completion

of growth.
When lengths, weights and volumes are plotted against

time (fig. l) they show some interesting relationships but when

growth is expressed as a percentage increase per day and plotted

against time (fig * 2) the resu ts are more revealing. figure 2

shows:

In May when the observations began the growth rate was

already high and increasing.
1.

It continued to rise until it reached a spring maximum2.
late in June or early in July.
Following this there was a raid-summer depression In

This phase was more con-
solcuous among the "large”stocks than the ”small”.

3.
late July and early August.
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Summary of data on oysters in cage #15758 at wharf bed 1955fable IV.

A Small Stock

Mean % incr- Mean % incr- Mean % incr-
length ease weight ease vcl. ease per

cm. per day gms. per day c.c. day in vol.
in length in mean

weight

No.oy- Length
sters range
measu-
red.

Date
cm.

1.4-2.2 1.71flay 22 45 0.64
1.1 2.0

June 6 1.5-2.5 2.03 0.86
0.3 2.3

June 20 38 1.4-5.0 2.13 1.18 0.74
1.6 3.2 2.6

July 5

July 19

Aug. 2

Aug. 16

Aug. 30

Sept.13

2.1-3.338 o r*-i(Cm ( -L 1.91 1.15
0.56 2.8 2.7

2.2-3.758 2.94 2.86 1.66
0.79 2.5 3.6

2.-3-4.038 3.11 2.794.08
0.61 2.7 1.9

33 £.4-4.4 6.00 3.68
0.45 2.1 1.4

37 2.6-4.7 3.67 8.12 5.45
0.16 0.80 0

58 2.7-4.8 3.75 9.08 5.37
0 0.31 0.6

Sept.27 2.8-4.7 3.7537 9.49 5.87
0.16 0.35 0

Oct. 11 2.6-4.7 3.8337 9.97 5.78
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’able IV(Continued. \

Large StockB

Mean % incr- Mean % incr- Mean % incr-length ease weight ease vol. crease per
cm. per day gms. per day c.c. day in vol.

in length in mean
weight

Ho.oy- Length
sters range
measu- cm.
red

)ate

lay 22 2.9-4.3 4.1745 3.60
0.40 2.0

Line 6 36 2.9-4.5 3.83 5.64
0.20 0.80

fune 20 3.1-4.6 3.94 6.1135 3.69
0.70 1.6 1.8

July 5

July 19

big. 2

lug. 16

lug. 30

Sept. 13

Sept. 27

4.38 7.7534 3.6-5.5 4.44
0.32 1.4 1.5

34 3.9-5.6 4.58 9.37 5.44
0*28 2.2 2.4

4.7634 3.6-5.4 12.9 7.59
0.r.5 1.8 1.9

3.8-6.234 5.00 16.6 10.0
1.39.20 0.7

34 5.143.9=6.3 19.8 11.0
0.11 0.95 0.6

34 4.0-6.3 5.31 21.9 12.0
0.12 0 0.2

4.0-6.134 5.22 22.6 12.3
0 0.49 0.2

3ct. 11 34 5.264.6—6.2 23.4 12.6

1.66 cm.
= 46$

19.2 gm.
v & 460$Total Increase
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Summary of data on oysters In cage #14136 hëld near the surface
at the boat mooring.rable V.

A Small stock

% incr- Mean % incr- Mean % incr-
weight ease vol. ease per

per day c.c. day in
in weight volume

No.oy- Length Mean
sters range length ease

•ensured
Date

per day gms.
in length

cm. cm.

1.5-2.7 1.87 0.80May 21 30
1.50.3

3.931.2-3.0 1.9228May 31
1.3 3.8

1.62 1.041.7-3.0 2.30June 14 28
4.11.5 3.3

2.79 2.91 1.66June 28 2.1-3.329
3.5 3.81.3

2.974.982.4-4.1 3.41July 13 23
0.40 3.63.5

2.£-4.7 3.61 8.19 5.00July 27

Aug. 10

Aug. 26

Sept. 7

Sept. 21

Oct. 5

29
£.7£.80.50

12.2 7.282.3-5.0 3.8829
1.30.70 0.14-

7.502.3-5.6 4.55 15.123
1.00.40 1.6

2.3-6.0 4.57 18.2 8.4623
1.30.22 2.6

12.13.5-6.0 4.71 £1.827
0.70.60.15,

22.9 13.527 3.5-6.1 4.82

2«35 cm.
= 158%

23.1 gn.
= 2900%Total Increase
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Table V. Continued.
B Large Stock

&
% incr- Mean % increase

Vol. per day in
c.c. volume*

% incr-
ease
per day gms.

in length

Mean
weight ease

per day
in AEIGHT

Length Mean
range length

crn.
No.oy-
sters

measured
Date

c .

3.76 4.1145 2.3-4.4May £1

Mav 31
V

£.70.43
3.83 5.433.0-4.840

1.60.54
6.83 4.252.6-5.4 4.13June 14 40

0.43 2.5 2.6
9.75 6.154.43June 28 40 3.4-5.4

1.80.98 £.0
4.3-6.6 13.£ S.105.13July 13 39

2.4 £.90.26
11.718.4July 27 39 4.3-6.5 59 KJfJ

£.10.08 1.6
24.6 14.6Aug. 10 4.6-6.9 5.3839

1.0 0.690.38
4.6-7.1 5.7£ 16,329.0Aug. 26

Sept. 7

38
0.29 1.2 1.1

16.74.9-7.7 5.92 33.538
0.2' 0.870.12 0

Sent. 21 5.0-7.6 6.02 34.6 21.138
1.00.04 0.55

9Oct. 5 5.0-7.6 6.06 40.0 *38

35.9 gms.
=870%

2.39 cm.
Total Increase = 65%



- 16 <

Summary of data on oysters in cage #14135 ne?.r bottom at boat
mooring 1955.Fable 6.

A Small stock

Mean % incr-
weight ease
gms.

Length Mean % inor-
range length ease

per day
in length

Mean * increase
vol. per day

per day c.c. in volume,
in weight

No.oy-
sters

measured
Date

cm. cm.

1.70 0.62Jay 21

»av 31

46 1.3-2.2 0.920.46
0.681.781.4-2.542

4.61.6
1.32 0.9237June 14 1.5-3.2 2.22

3.10.89 4.0
1.4337 1.6-3.2 2.51 2.35June 28

4.11 n!• I 5.3
2.584.41July 13

July 27

37 2.0-4.0 3.25
0.61 A °^ ^ 4.5

7.8437 4.562.5-4.3 3.54
2.7 r 70.60

6.62Aug. 10

Aug. 24

Sept. 7

Sept. 21

Oct. 5

3.85 11.537 2.8-4.r'
i n
X • f 1.70.68

•7 7LJ l g.0-50 A P5 14.6 8.35
1.50.44 1.6

18.13.0-5.3 4.50 10.537
0.17 0.46 1.1

37 4.613.2-5.4 19.3 12.2
n * ** 1.3 0.64

4.77 23.6 13.237 3.3-5.8
3.1 cm.
=182*

23.0 gms
=5800*Total Increase
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Fable VI, Continued

B Large btock

No.ey- Length Mean % incr-sters range length ease
measured cm.

Mean % incr-
vol, ease
c.c. per day

in volume

Mean
weight

per day gms.
in length

70 incr-
ease
per day
in weight

Date
cm.

lay £1

lay 31

3.7045 £.9-4.5 4.14
0.50 £.1

3.£-4.740 5.89 5.10
0.65 £.4

Junë 14 40 •< A
_
t', •s;t • -— «

_ > •o 7.104.£6 4.45
0.38 £.2 8.1

Tune £8 S3 3.0-5.5 4.49 9.64 r or
0.98 £.8 £.4

July 13

July 2?

fiug. 10

39 3.3-6.3 14.75.£0 8.54
0.18 1c. 2.8»4•

39 3.0-6.8 19.65.33 12.6
0.39 £.1 1.7

38 4.5-6.9 5.63 £6.5 15.9
0.36 1.5 l.cr

kug. £4

Sept. 7

Sent. 21
D-t. 5

38 4.4-7.5 5.92 SI.S 16.8
0.04 0.96 0.8

4.3-7,238 5.95 rrr> r\co.KJ £0.3
0.06
0.16

0.66
0.54

o v
•->’ *

37 4.7-6.8
4.6-7.0

6.0C
6.15*

39.5
41.6

0.4pc r
fv/~

37 £3.9

37.5 gm•
-910%

£.45 cm.
fotal Increase -66%
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Summary of data on oysters in cage #14132 in Claude Williams*
creek, 1935.Table VII.

A Small Stock

No.oy- Length
sters

measured

Mean % incr- Mean
length ease per wéight
cm.

$ incr- Mean % increase
ease per vol. per day
day in c.c. in volume
. eight

Date range
cm. day in

length
gm.

May 22 45 1.4-2.2 1.80 0.76
1.2 2.8

June 6 36 1.5-3.1 2.41 1.17
1.5 4.1

June 20 35 2.0-3.3 2.65 2.11 1.31
1.1 3.4 3.0

July 5 34 2.3-3.8 3.14 3.54 2.06
1.0 2.9 2.3

July 19 34 2.5-4.7 5.373.61 2.85
0.44 2.8 1.5

Aug. 2 34 2.7-5.0 3.84 7.97 5.53
0.89 2.4 1.4

Aug. 16 34 3.2-5.6 4.35 11.2 6.76
0.14 3.0 1.9

Aug. 30 34 3.5-5.7 4.43 17.1 8.76
0.18 0.2 0.26

Sept.13 34 3.5-5.6 4.45 17.6 9.12
0.08 0.4 0.95

Ser't,2r7 34 3.5-5.8 4.59 18.7 10.4
0.00 0.2 0.20

Oct. 11 34 3.6-5.8 4.59 19.2 10.7

Total Increase 2.79 gm.
= 155$

18.4 gm.
= 2430$
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Table VII. Continued

B Large Stock

/« incr- Mean % incr-
vol. créase
c.c. per day-

in volume

% incr-
length ease

per da?/
in length

Mean
eight ease

per day
in weight

No-oy- Length Mean
oysters range

measured cm.
Date

gns.cm.

4.173.773.0-4.545May 22
0.6 1.8

5.444.11June 6 x E, r.43
0.3 2 .2

7.44June £0 3.5-5.1 4.31 4.53r7

0.7 C r->fj m
C~ r-T

4.733.786.0 10.3 6.07July 5 * c

1.10.6 2.3
5.7-6.7July 19

V 5.21 15.3 7.10~2
2.70.1 0.9

17.3Aug. 2 41 3.6-6.4 10.55.30
1.60.3 1.5

21.7Aug. 16 41 13.03.6-6.9 5.52
0.2 1.2 1.1

Aug. 30

Sept. 13

Sept. 27

3.6-6.8 5.70 25.6 15.141
0.1 1.1 0.55

41 3.5-7.0 5.79 29.8 16.3
0.05 0.4 0.56

4.5-7.0 31.7 ”7 "J.I• I40 5.33
0.01 0.2 0.20

Qst. 11 4.5-7.040 5.34 32.3 18.2

2.07 en. Q 1 rr
a-U*.L ^» *•

=55£ =37b%Total Increase



Showing mean length, weight and volume of "large and "small"
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Showing the rates of growth in length, weight and volume
for large and small stocks in cage #14132 in Claude
Williams' creek.

Figure 2.

</
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SMALL

-t Length
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Dotted line - mean daily wa&er
temperatures at
station landing
stage.
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This was followed by a summer maximum in middle or
feature

4.
late August. This peak is a less pronounced
than the spring maximum.
The last phase represented is the fall decline,
was still in process when the experiment stopped.

It is assumed that, had observations begun early enough

and continued late enough, the curves showing rate of increase w uld

have begun and ended on the zero line and that a winter depression

at zero level would be the sixth and last phase in the seasonal cycle.
Figure 2 and other data included in tables IV to VII show

It5.

that the maxims for growth in length, weight and volume occur at nearly

The length

It has already

the ssme times but that they do not coincide exactly,

maximum comes first, then the weight, then the volume,

been shown that length-growth occurs suddenly (Medcof 1941) and necessar-
The latter is slow and depends on theily precedes volume increase,

calcification of the flexible margin of the unper valve. It is not

quite so easy to explain the lack of coincidence of the volume and weight

maxima especially when the data on volumes is not complete. A possible

exolanetion is that under the observed conditions the meats which are

heavier than water (see p. 40) were able to grow faster than the shells

could expand. This would produce a crowding of the meats. After the

rate of meat growth fell off the shells could continue to grow and

enlarge the shell cavity enough to allow for the accommodation of extra

shell liquor. If this were the case the amount of shell liquor could

be shown to vary and the specific gravity of the whole oyster could be

shown to vary.
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B. Temperature Effects

The experiment does not begin early enough or continue

late enough to indicate the critical temperature levels for com-
mencement and cessation of growth. Growth was already in process

when the experiment began at temperatures just above 10®; it was
»

still going on but probably nearly over when the experiment closed

at a temperature about 12®,

The spring maximum was attained when the temperature ranged

about 20®.
The summer depression occurred when the temperature ranged

It may be attributed to spawning activity.
Needier (1933) has shown that oysters even of this small size do

spawn and the results of the 1942 growth experiment show that in
adults the e Is a sudden stoppage in shell growth at spawning time.

Other Conclusions

The total amount of growth for the season varied greatly

On the TCharf bed the increase for "large"
anrt"small" stocks was 66$ ar 910$ respectively,

mooring near the bottom the corresponding increases were 18-$ and
By the end of the season the Vi'harf bed oysters had Just

reached the size attained by those at the boat mooring in July,

Tentatively the differences are attributed to differences in water

circulation.

between 20 and 25®.

Ç*

from place to place.
At the boat

3800$.

These data indicate the need for great care in the selection

The common practice of

selecting up-stream locations for rearing on account of wind pro-
tection may not be Justified if grovring conditions in trays resemble

A careful comparison of growth in trays and cages

of rearing areas to ensure maximum growth.

those in cages.
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should be made to reveal the facts.
A comparison of the two cages at the boat mooring shows

that growth was slightly greater near the bottom than at the

surface.
The data indicate that length measurements are a poor

index to growth. Length changes are smaller than those in

volume and weight and aie, therefore, subject to a greater per-
centage error in measurement. Furthermore, it is seen that

weights and volumes continue to increase rapidly (fig.l) for

a considerable time after length growth has stopped. Lengths

alone do not, therefore, truly indicate what is going on.
The relation of volume to weight is very regular regard-

less of size. By plotting out the data and drawing a curve
through the points the most representative value for specific

gravity seems to be 1.78.
The results of this experiment are most stimulating and

it should be repeated with certain added features in order to

show such tilings as the relation of growrth in trays to growth

in cages, the threshold temperatures for shell growth, the

features other than temperature (currents food supply etc.)
that influence grow'th that bring about the great differences
in growth, from place to place,

considerable inportance to the industry.
Such information would be of
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GROWTH AND GROWING CONDITIONS OF OYSTERS IN 1942
Introduction

There are available in the station records many series of
a

measurements of oysters grown under/great variety of conditions.
It is difficult to analyze some of these results partly because
there is no uniform standard for comparison and partly because the
sampling methods used in obtaining the data were not as systematic

In many cases crowding wasas is required for strict comparisons.
an imoortart grow-th-limiting factor in the early tests and this

There is,
a need for gathering more precise information relating

to the gro th characteristics of oysters as ? b

has intor^er^d with the usefulness of the results.
therefore,

'•ici* r* for answering
the questions that arise during the development of the oyster
industry.

The present experiment was designed as preliminary to
others to be carried out in 1943. When the results of the two
years are available and are considered along with those of earlier
workers they should show ho-- growth is influenced by such factors
as water temperature and spawning, water circulation, exposure at
low tide, de th of submersion at various distances from shore,
submersion in trays at various de ths in mid-channel and by
disturbance during handling.

In this report no attempt has been made at this stage of
the investigation to present a synthesis of the writer's results
and those of earlier investigators working at Ellerslie. It is
planned to prepare a comprehensive record of this sort when the
1943 exoeriments have been completed.
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Procedure

Adult Cooper "bed oysters in lots of 50 and 1940 spat

(tray-reared in 1941) in lots of 100 were selected as experi-
mental stock and set out early in May before any oysters in the

district, native or cultivated, showed any growth (see table X

in section entitled "Seasonal changes in shell characters"),
only exceptions to this were lots 1A - 4A which were put out

when earlier >lants had already grown 1 - 3 mm.
Most of the plots were set up just northwest of Mr. H.

B. Forbes’s house opposite the bend in the biological station lane.

The

At this point the bottom near shore is sandy and grades off into

sand-mud, into mud, and finally into hard shell bottom,

is moderate exposure to winds and a slight growth of eel grass

The water temperatures are almost indenti-

There

belo^ lov water mark.
cal with those at the station landing stage.

A* preliminary attempt was made to hold inshore lots

of oysters on the bare sand beach but these failed. Two devices

were resorted to to maintain these plots. The first was to

build a w-all of stones 6" high enclosing an area 2’ square. A

few? stones were placed inside the square and the 100 spat scat-
tered among these. Four such plots (lots 1 - 4) were set up.

4

Even with this protection the spat were frequently buried during

heavy wind storms. A second and more successful device was to

set lots of 64 spat lying on their left sides, in blocks of wet

concrete measuring 2’ x 2’ x l^n. These blocks with the firmly

attached oysters (lots 1A - 4A) were set out with lots 1 - 4.
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In order to recover lots of oysters olanted beyond low

wooden
water mark they were placed on/trays measuring £' x 4' x 4P

filled with a mixture of sand and mud. These were ridled with

rope and buoyed so that they could be raised to the surface

without tilting and shilling the oysters.
A vertical series of wooden-covered wire-tfcttomed

(Jn mesh) trays was arranged in the deep water at the edge of

The first measured £' x 4* x 6” and was fittedthe channel.
with legs which kept it 6” off the bottom,

the sa^e dimensions and suspended 3’ above the bottom from two

The third was floating and measured 4’ x 6’ x 4” and

was divided into three 2’ x 4’ sections - all with wire cloth

In one of the three (#13) lath slats were nailed out-
side the wire cloth with cracks 3/16’1 wide between them.

The second was of

tripods.

bottoms.

Besides the plots Set up n ar Mr. Forbes's house a

floating tray (#18) and a tray with legs (#19) to keep It 6"
off the bottom was >laced on the Cooper bed.
bay near Curtain island

Further down the

two submerged trays were set out - one

(#£0) in £0' of water and the other (#£1) In 2' of water meas-
ured at low' tide* Each of these was stocked with 100 spat.
Storms carried away all foure of these trays at one time or

another. Some vere never recovered.
Figure 3 shows the experimental set-up.
From these descriptions it will be seen that the small

oysters -.'ere planted, on the average, 15 to the square foot and

This density is approxi-
mately 10$ of that met with in commercial rearing trays and

#

accordingly crowding has not been considered as a growth-limit-
ing factor in the tests.

the large ones 6 to the square foot.
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Figure 3. Showing arranement of
experimental lots in the growth
experiment. Numbers inside the
équares are the lot numbers referred
to in Table IV and in the text. The
data on submersion or exposure are
calculated for normal low tide cor-
responding to a staff gauge reading
of approximately 2' in the tide
records.
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Showing for various dates the mean (arithmetic) values, "M", for the lengths of oysters
in each lot together with the number "N", of measurements used in calculating this mean

Table VIII.

Lot 2A Lot SALot Nimber Lot 1A Lot 4A Lot 1 Lot 2
h M ; H &
97 26.2 105 26.7

Lot S Lot 4
N MM N M ME N M N M E

May 8, 1942 26.8 97 26.? 87

M 22
28.2

M 22 M £6 M 26
28.1n 27.S 27.120 65 63 63 63 26.8 56 27.3 53 28.7 71 28.0 61

J 16 J 16
30.8

J 16
29.8

J 16
31.1June 16 30.6 63 64 63 28.764 61 31.9 56 31.6 43

" 28 6332.3 6434.6 28.5 48 33.2 38 31.8 41

39.5 * 72July 27 34.9 64 39.0 63 42.0 63 39.6 43 40.8 49 37.7 48
A 31 A 31

49.7
A 31
46.5

A 31
47.2Aug. 27 43.3 60 64 59 63 42.1 34 47.6 4.3 44.6 40

S 19
44.3

S 19
Sept.30 61 53.9 49.46? 59 49.2 63 46.2 51.9C7 38 45.0 13

Oct. 27 45.5 60 55.5 56 49.5 60 49.4 63 51.3 42 48.7 10

Nov. 13 41.9 60 54.8 64 49.0 49.4 6359

May 4, 194? 54.4 61 48.9 60 49.6 55
Total No. of

50243? FvdQ 501 1 2£LLt increase in
length un to
S<*pt.?0 67 97 7582 77 95 74
M stands for "mean size"; N stands for "number in sample".Lot 2A, July £7. Eight of the oysters were apparently remeasured because there were only 64 in the samnle.Lots 10 and 11, Oct.20/42 to May 4/43. These lots were app&rentlv interchanged through some error.

The data are, therefore, to he disregarded.
Dashes in the table indicate that no observation w s made on the date indicated.
inhere the date of any measurement do?? not cnrresoon' with that in the "dafe" eolunr it is included

lU*

• «• •



Lot fiLot 6 Lot 7 L^t 9 ho.t „1Q. Lot. 11Lai 5. Lot TP Lot. 17, Lot 14M N MN H M N MN N ÜM M M & N JL
£6* 7 97 £6.5 97 27.2 97 £6.7 111 27.826.4 92 £6.2 96 96 27.1 104 109 26.4 94

M 21
£9.4 102M 27

28.7
M £2
28.7

M £1 M 21
28.2

J 8
7070 27.5 61 11290 20.2 100 22.5 103

J 16
51 32.9

J 16
31.8

J 16
36.5

J 16
25.7

J 16
78 60 31.8 51 111 99 10533.2 105

J 26
36.933.1 51 102 99

J 28
60 43.5 74 42.6

J 28 J 28
51.0 105 48.659 41.4 53 95 45.8 98 100

S 2 S 2 S £
50.9 106 58.9

£ 1
47.1 50 50.9 72 46.4 54 46.1 28 92 57.0 95 84

0 850.7 57 48.0 50 45.8 31 48.2 £6 59.2 104 63.6 89 59.0 9G 88

0 20
62.7 88
62.3 89

0 £0
59.1
59.0

0 20
46.6

105 59.1
105 59.0

9951.7 38 10 99

N 13
105 59.061.8 S3 58.5 97 73

62.Q 77 89 49.5

469 410 290 128 226 986 886 1189 856

93 94+ 80 73 77 122 129 118 78



Lot 16 Lat..£QLofcJL1 Lgt.,iaLot 15 a MN M N Na M. NM M 11
50 82.£ 47 26.1 99 26.5

M 11
99 27.1 99- M 11

47 81.182.5

! M 21
85.0

U 22
84.7 44 lost78

J 16
90.0

J 16
87.5 4447

J 26
90.8 45

J 17
40.6

J 22
33.4 98J 28

89.5 4544 7494.0
S 8S 1 S 2
53.8 7091.5 45 lost99.5 46

0 8
47 91.5 39 91.9 45 lost98.8

0 20
100.0
38.5

o zo
91.1 30

46
44

N 14
91.2 28

N 13
97.3 Cooper ted tray floating48

95.8 46
197498 297 9992 2-3

13 1220
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1 »
A tide gauge was installed on the station landing stage at

the biological station so that exposure times could be measured for

plots on the tide flats.
Measurements were a de on the oysters in each lot (except

lots #8 and #17) at the beginning of the experiment when the water

temperature had barely reached 10° and at intervals throughout the

season at approximately the time the temperature -
1. Rose to 15°
2. Rose to 20
5. Fell to 20

It is hoped to make measurements again next spring before the grow-
ing season begins.

A millimetre scale was used in measuring lots 1A - 4A but

all the rest of the measurements were made on a recording caliper.
During the winter the data, consisting of over 10,000 measurements,

were translated and analyzed with the assistance of Miss Molly Mc-
Intosh and Miss Fae Hallet. The observations are summarized in

table VIII. The standard error of the means for lot calculated

for May 8 and September 30 were 26.7 - 0.21 and 48.0 i 0.94 res-
pectively. Lot #7 is typical and the values of the standard error

indicate the .scatter!ng in size of the oysters and the significance

of differences to be observed in table VIII.

4. Fell to 15°
5. Fell to 10
6. Fell to 5

Results

The results are discussed under various headings to illus-
trate the effects of environmental factors.
Deoth of Submersion

A. In the charme

The results for lots 10, 11 and 12 in the vertical series

of wire-bottomed trays show how growth varied at different depths
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below the surface. The comparison is not strictly justified

because the floating tray was subject to more disturbance by

wave action than the other two. If this feature is disregarded

the results indicate that growth was best at mid-depth, next

best at the bottom and poorest at the surface. These differences

are probably brought about by differences in the amount of water

Water currents are usually strongest at mid-depths.
At different distances fr~-T shore belov: lo wat - T .nark.

A comparison of lots 6, 7 and 9 growing in mud-filled
trays shows that growth was better in shallow water near shore

This also may be caused by vari-

circulation.
B.

than in. deep water further out.
ations in water circulation.

At different levels on the tid flat.
Data for lots 1 - 4 and 1A - 4A show that growth was best

Records from the tide gauge

show that lots 1 and 1A suffered air exposure during 30% of the

If a 30% allowance is made for gro th stoppage during inter-
tidal exposure, it appears that otherwise growing conditions for

lot 1A were just as suitable as for lot £A which was exposed only

1% of the time.

C.

at a level just above low water mark.

time.

Effect of T.rave Action in the Intertidal Zone on& band Beach

There is no indication that exposure in itself has any

harmful effect on the growth of oysters as pointed out in part C

the section on "Depth of Submersion" but, as mentioned before,
it was found impossible to keep lots 1 and 2 in place on the beach

»

without the protection of stone inclosures.

of

Even with the pro-
tection lot 1 fcas thrown about by the waves and lost early in the

season and many of the spat in lot 2 were intermittently buried

Oysters in lots 3 and 4 werein the sand and had to be dug u >.
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not disturbed by the seas.
Oysters of lots 1A and 2A in the concrete blocks were

covered by sand only on rare occasions and seldom remaired in this

A comparison of lots 2A and 3A suggests that

by analogy lot 2 should have grown better than lot 3 had it not

These results show that wave

condition for long.

been covered by sand so frequently,

action, not exposure, is the limiting factor for growth in the

Intertidal zone on a sand leach.
Lots 2, 3, 3A and 2A in the intertidal zone were never

Lotscovered by weedy growths and grew into good shaped oysters.
4 and 4A Just below the intertidal zone were overgrown by a dense

mat of algae in July and August and developed a poorer shape.
Kerswill (1941) has shown that weedy growths hamper the free

circulation of water over the bottom and impede growth in the

quahaug and the disadvantage of poor shape in oysters is patent

The good shape and freedom from weedy growths in the inter-
tidal zone seems to be brought about by the scouring action of

to all.

wave-borne sand•

After the growing season was over there was a falling

off in the mean si'-e of the oysters in làts 1A to 4A. This was
greatest in lot 1A and least in lot 4A. The decrease in length

is partly accounted for by damage during handling but it is con-
sldered to be largely the result of the scouring action of the

wave-borne sand. Apparently this scouring action and handling

have the same advantages and disadvantages in oyster growth. Taken
together the results show that there is e zone of the beach Just
above low neap tide where oysters grow rapidly to a good shape.
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Disturbanne br han fl1 ine.ti i

Lots 8 and 17 -were measured only on Hay 3 end September 30

being undisturbed throughout the experiment when other Jots were

being measured. Comparing their growth increases with those of

regularly handled lots at comparable depths (lots 7 and 16) it

appears that gentle handling with occasional removal from water

promoted the growth of small oysters by 10A and of large by 6%,
After the growing season was over the mean values for

length in several cases fell off, e.g. lots 15 and 18, It is

unlikely that this was due to shrinkage and the obvious explana-
tion is that the thin shell margins were broken in handling.
Thus it appears that any favourable effects handling had on

growth must have been indirect, such as, for example, the removal

of silt that retards growth by interfering with circulation. A

comparison of lots 8 and 17 with 7 and 16 showed that in addition

to promoting growth, handling had the effect of improving shell

shape.
Water Temper!tures.

The season* s growth did not begin until the water tempera-
Young oysters showed their most rapid growth

#

during the period of highest temperature with no sign of a spawn-
As compared with adults young oysters are in this res-

pect like young snails.(Medcof, 1940).
dropped below 20° the oysters grew very little.

ture rose to 10°,

ing lag.
After the temperature

The growth of adult oysters wras most rapid in spring when

It was arrested for about athe temperature was below 20°.
month and a half in the spawning season and continued again in

The post-spawning growth was only 40 to 10%late July and August.
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No increase took place after the temperatureof the pre-spawning.
fell bèlow 20°.

It will he impossible to tell until the next set of measure-
ments are made in the spring of 1943 if growth takes pl?jce during

the winter oeriod of low temperatures as Galtsoff (1934 and 1936)

Earlier observations by the writer (Mëdcof 1941)has claimed.
indicate that there is none.

Judged from the above information the effects of tempéra-
it is sometimes indirect throughture on growth are not clear,

its relationships with other functions such as spawning. At other

times It appears to be direct and there does seem to be a thresh-
old level for shell development at about 10°.
"rter Circulât!on

A comparison of data for lots 12 and 13 shows that the

slats on the bottom of the tray reduced growth by about 30^, In

other words, growth in trays with slatted bottoms is in no way

superior to that on the bottom itself.
One end of the slatted 21 x 4” compartment of this tray

was made of wire cloth stimulating the wire-covered ends of the

wooden-bottomed trays that have been used in rearing tests at

the Biological station in recent years. Presumably growth In a

longer tray with a slatted bottom would be even less than that

observed here.
Besides the above, more evidence of the effect of water

circulation in growth may be had from a comparison of data for lots

These show that growth

It was poorest inside the stone

enclosures, (4), better on the unobstructed bottom (5) and best on

the mud flat (6) which was raised 4 inches off the bot-

4, 3, and y all at the same level on the beach,

improved when circulation was increased.
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Presumably mater circulation is even better in wire-bottomed

trays than on mid flats,

growing conditions were better on the wire-bottomed fray than on

Comparing lots 10, 11 and

IS it is clear that growth In the channel was best at nld-depth,
fc-erswill (1941,)

tom.
A comparison of lots 9 and 10 shows that

the mud-filled tray at the same depth.

poorer near the bottom and noorest at the surface.
has shown that current speed, i.e. water circulation, is greatest

at mid-deDths.
From tvese results it appears that water circulation is

one of the most influential of ell factors affecting growth.

Petition In the inlet.
Growth of lot 13 in the floating trav over the Coooer bed

7WS B'T* of that o^ lot 12 on th* Forces area. Growth O*'* lot 20

in deep water near Curtain island wag only 23% of that of lot 10.
These data indicate that growing conditions are le«*s favourable

down the bay than In the river.
13 and 20 with lots 10 and 12 cannot he strictly iust* ^ied because

Howp-nrer, the conparl son of lots

the former were not cleaned and handled as often as the latter.
The Cooper bed tray accumulated many mussels and the Curtain island

Both these conditions are known to betray became badlv silted.
In a renetition of this experiment pro-

vision should be made for nore attention to these dom-the-bay trays.
unfavourable to growth.

Growth on the bottom In deer waber

The results obtained here do not directly tell us what

Sincegrowing conditions on the bottom, in deep water are like.
most oysters, natural and cultivated, are growing in such places

%

It was shown for spat,*it is important to know something about this,

that in shallow water growth on the bottom (lot 5) up to the end of
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Augat was about the same but slightly less on the mud-filled trays

(lot 6) and about 85$ of that in the floating tray(lot 1£).
Kerswill(1941) found at about the same distance from shore that

quahaug growth on mud-filled trays was considerably greater than

on the bottom and that oyster growth was less influenced by changes

in rater circulation than quahaug growth. For the present ve will

assume that oyster growth on the bottom end on mud-filled trays is

identical both in deep and in shallow water. If this is true then

growth of spat on the bottom in deep water is approximately 65$ of

that in floating trays. If oyster growth resembles quahaug growth

then the percentage would be considerably less than this.
Assuming that adult oysters in deep water grow as well

on the bottom as on mud-filled trays(lot 16) then their annual

increase in length is only 64$ of that the"7 would attain in float-
ing trays(lot 15).

Very little precise information is available as to

growing conditions on different sorts of bottom either in deep or

shallow water.
All together there is a great need for more information

on the growth of oysters on the bottom.
Growth on Travs

The data for lots 10, 11, and 12 show the great advantage

of rearing oysters in the covered taays with the wire cloth bottoms.
These grow better than oysters given any other treatment. Lot 11

at mid-deDth grew best rf all* Besides growing faster these oysters

were cleaner. They were never covered either by mussel spat or by

heavy autumnal growths bf hydroids. Both these probably hinder
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growth and '- ere found in the surface tray (lot 12).
of developing methods of spat rearing that would take advantage of
the favourable features of the mid-depths should receive more at-

The possibility

tention.
The data discussed in part B of the section "Depth of

Submersion” show that in nud-filled trays growth improves towards
shore. The question immediately arises as to the most suitable
location for floating trays with relation to depth and to distance
from shore. This should be explored.
Methods of rearing soat other than on floe.ting travs

At the present time the supply of wire cloth needed for
the construction of rearing trays has been cut off. Temporarily at
least methods of rearing young oysters other than on wire-bottomed,
floating trays must be resorted to. The data indicate that trays
with slatted bottoms do not provide conditions that are in any way surper«|
ior to the bottom itself if gro th alone is to be considered.

A. Growth on Tide flats

The data show that next to ware-bottomed trays the lower
reaches of tide flats provide the most satisfactory conditions for
growth. Rearing on flats is already practised to some extent and
the oossibilities of improving growing conditions is highly impor-
tant. It is clear that there is a band from just above to just below
lo water mark where growth is most rapid. There are fewr weeds in
this zone.

The possible effect of light in retarding growth on flats
has been briefly discussed in earlier reports (Medcof 1939), (Xerswill
1941). If sunlight could be eliminated from this zone it is to be
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expected that growth would be favoured in two ways - (l) by

protection from the actinic rays that directly retard growth (

Medcof 1939) and (2) by preventing weedy growths that are known to

retard growth brr their affect on water circulation (Kerswill 1941).
Thê ejects of this treatment should be explored.

B. Growth on Platforms

Platforms have been suggested as a means for conditioning

and rearing adult oysters (Nelson 1923, Seno and Hari 1927). It is

possible that they might be suitable for rearing young oysters.
Submersion to mid-depths would seem to be the best treatment for

these but unless they were covered it is questionable whether they

would succeed because of plant growths that are likely to develop.
It Is likely that losses from storms and the action of

predators would be greater on platforms than on floating trays.
However, the possibilities of this treatment should be explored.

6. On Brush and Tarred Rooe

The possibility of rearing oysters from settlement to

maturity on tarred rope as practised in California (aacMillin and

Bonnot 1931) and as tested by Elsey (1934) in British Columbia should

be studied in our waters. The commercial application of this pract-
ise if it proved successful would not be possible immediately because

of shortages of rope .but after the war this obstacle will be removed.
Wh? t results have been obtained in Cape Breton island from rearing

Oysters to maturity on brush, suggest that trials with tarred rope

should he successful (See section of this report entitled "Shell
Characters of Gillis Cove Brush Oysters" for a further discussion

of this matter.) Trials should be made in 1943*
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Growth on Collectors

A phase of the grovwth problem that has not been treated

in the present study and one that has received too little attention

of late is the possibility of improving the growing conditions

provided for young spat by the type of collector nov, in use. Spat

that settle in the central parts of tnindles grow more slowly than

those on the wire wrappers around the collectors and slower than

those on the edges of the collectors themselves. This feature is most

conspicuous in the Bras d’Or lakes where water circulation is ooor.
The differences in growth have been attributed to differ-

ences in ater circulation. It Is possible that a collector with

wider openings and deeper
^
sides such as duck-egg-case-fillers, would

give better results than those used at present. They could be

bound in grouos of two instead of four making a bundle of approxi-
mately the same length and width but thinner. Water circulation

through this type of collector should he better;

catch of spat would be smaller because the surface area would be

reduced but the conditions should produce larger spat of a more

the potential

This type or collector should be tested.uniform size.
Significance of the Growth Studies

The results of experiments on oyster growth have an

A resultimuortant bearing on the work of'the biological station,

of importance to investigators to mention only one thing is the

criticism of length measurement as an index to gro.vth wrhich has

Onbeen made in re orting the Needler-Clark growth experiment.
the practical side the discovery that the limits of the growing

season are determined by water temperature is of importance to every

oyster farmer.
Looking forward, the results indicate the need for a more
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comprehensive study of growth. This is especially apparent in
regard to the obscure relationships of temperature and the more

difficult problems of availability of food and circulation of water.
It is planned that next year the investigation will have a wider

scope and that several of the problems that have arisen during this

preliminary study will be clarified.
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V(a)

SPECIFIC GRAVITY OF OYSTER MEATS AND SHELL LIQUOR

At the time the rcondtion '’actor" was being worked out

it was found convenient to measure the specific gravity of drained

oyster neats anc the liquor found in the shell cavity mixed with

that which drained from the meats themselves. The determinations

temperature(about 20°)by weighings to the

nearest tenth of a gramme and by taking volumes to the nearest

The values obtained a.jpear in

were made at room

cubic centimetre with a graduate.
table III.

The average value for specific gravity of meats turned

out to be 1.07 which compares favourably vdth 1.06 obtained b”

Havinga(1938)for 0. edulls.
The average value for the specific gravity of the liquor

The Cooper bed salinity averages 29% which at room

temperature would correspond to a specific gravity of 1.022.
that there is about 0.5% of organic matter in the

was 1.026.
Th se

data indicate

shell licuor.
These observations have a bearing on the index used in

The specific gravity of the meats is very littlemeasuring growth.
It has also beengreeter than that "'or eea water as shorn above,

pointed out that see ater replaces body tissues during starvation

If live-weights were used as an index to growthof marine animals.
cys+ ers whose shells were of about the same weight could rot le

distinguished even though they ight differ considerably in fatness

of meats. a •

Table III shows that there is/direct relationship between

specific gravities of meats and indices of condition at different

seasons but specific gravities were too crudely determined to show
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the exact relationship,

condition test . along with weighings and linear measurements in

The daia do illustrate the need for maxing

growth studies.

V (b)

SHELL PROPORTIONS OF OYSTERS

In 1940 and 1941 a study was made of the relation of

shell thickness to shell length of oysters at different seasons.
hThickness was measured at the hinge were changes in thickness were

slight and consequently changes in the ratio of thickness to length

This yeqr the study was continued but thicknesswere also slight.
measurements were made on the longitudinal axis G5 mm. from the

hinge end.
Two sets of observations were mace. The first applied

to the oysters used in the calculation of the "condition factor"
and the results appear in table III. From these it appears that

for oysters growing on the Cooper bed in 1942, the same cycle of

change took place as in former years (Medcof 1941). The only

irregularity is in the ratio for the iiay 11 sample which seems low.
This '-an be accounted for ih part, at least, by the fact that the •

sample included more than the usual number of very small oysters.
For a just comparison samples of oysters of approximately the same

size should be chosen.
The data also show that growth in length follows a dif-

In the spring and

summer thickness growth is relatively much less than length growth.
ferent seasonal cycle from growth in thickness.

In autumn the conditions are reversed.
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The second set of observations on shell proportion

were made on the 50 oysters in lot 16 of the growth experiment

described elsewhere in this report

The oysters were removed from shell bottom on the

Cooper bed in the soring and placed on a tray filled with sand-mud.
The change in environment may account for the results which differ

from those just described in some respects.
Growth in thickness went on at an almost constant rate

The data are summarized in
'•

table IX.

Growth in length, on thefrom May 11 until the end of October,

other hand, showed changes in rate being most rapid in late. June

In the main, theand dropping to nothing by the end of August,

picture is similar to that obtained from the first set of observations.
Both sets indicate that any single linear measurement

In thetaken by itself is not satisfactory as an index to growth,

growth exeeriment carried out this year and in almost all those

carried out in former years, length has been used almost exclusively

as a growth Index. These results show that this oractise should

It is suggested that either wèight or volume or some

combinat:'on of linear measurements including thickness should be

used as suggested earlier in this report.
In the section headed "bpecifie gravity of oyster meats

and shell liquor" It is snown that even .this combination of measure-
ments would be incomplete and that some account should felso be taken

be altered.

of the fatness of meats.
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Table IX. Summary of observations on lengths and thicknesses of

oysters of lot #16.

Thicitness (T)
65 mm. from
anterior end.

Length (L)
(mean)

TDate No.meas-
ured

i x 100
L

11.1 13.482.78 50May

11.6 13.844 83.8May £5

44 87.4 12.1 13.8June 16

July 28 13.446 89.7 15.0

91.7 14.245Sept. 2

Sept.30
15.5

14.339 91.6 16.2

30 90.9 16.8Oct. 20 15.3

91.3 15.4 16.9Nov. 14 28
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VI

SEASONAL CHANGES IN SHELL CHARACTERS

Supplementary to the study of oyster shells carried
»

on during the past few years, records were kept of the appearance

of most of the shells of oysters gathered this year,

are summarized in table X.
The results

These observations conform with those of earlier years

and accord with the conclusions drawn up in the paper recently

submitted for publication (Medcof 1943).
show that all changes begin earlier on the up-river Sand bed than

on the down-river Cooper bed and that the total amount of linear

growth and chalk formation is greater on the Sand bed than on the

Cooper bed.

In addition the data
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Summary of observations on oyster shells.Table X.
General

Character of
inner faces

General
observations

Chi.Iky
deposits

Source of
Date oysters Growth

Hard flatSand,Pulpit & None
wharf teds

HoneMay 5

some "inter-nal growth
Mostly hard
flat except
rnarginalley
hard Elat

ri Sand and
Wharf beds

none

7 Cooper bed none none

none external partly glossyCooper bed£0 none

Small amount
of external

M stly flossy
but small dull
central area

21 Sand bed none

Glossy all
over

Little or
no external

June 1 Cooper bed tfl de osit
present but
very small

#1 5c £ de osits
a 'pearing

Glossy all
over

Vigorous; up
to 12 mm.

banc bed

nit n9 Sand bed

t! nComer bed Maximum is
5 ni».

r Chalk in26 Coo er bed Considerable some
yei-lownesss ao- -small patches
pearing

More than on
Coo er bed

Glossy:some
yellowness

Glossy

Glossy: much
yellowness

Glossy: much
yelloTness

Sand bed Chalk .atches Spawned
s all June 50

July 20 ExtensiveSand bed Much

Cooper bed Considerable Common but
aieas small

Aug. 29 Cooper bed Covering
has startéd

Sept.1 Sand bed Some soft-flat: Covering far
rest in late
yellow ;Jhase
Mostly hard
flat: a few
valves in the
soft-flat phase

advanced

Ott, 7 Sand bed Jill covered

Sand &
Coooer bed

Nov.10
All hard flat all covered
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VII

SHELL CHARACTER 0̂ GILLIE COVE "BRUSH” OYSTERS

On October 30, 1943, the writer collected from Gillis cove

£ earn -le of oysters t.hft had settled in 1939 and. grown to maturity

The meats were removed from these within aon bundles of brush.
few davs a id the shells allowed to air-dry in the laborat-ry until

they were examined on January 14, 1943. They were of a very

chalky texture. The specific gravity of the dried shells averaged

1.45 - 9% lower than for bottom-grown oysters(Medcof 1943).
The value of the ratio Shell Ca iacitv

Shell volume

comoared with 50 for bottom-grown shells(Medcof 1340a). Th shells

of brush oysters are therefore roomier per unit of v/eight. Similarly
if . \

they were more fragile and sharper about the §ills and accordingly

harder to handle and even less suited for shipping than the regular

was 78 as* 100

cove oysters.
A large proportion of them were above legal size for

fishing(3|" in length), had full meats and were of good shape.
The observations indicate that:

Rearing oysters to maturity on brush in the Bras d’Or lakes

should orovide a type of oyster suitable for shucking purposes.
1.

They can be produced with less labour and in at least a year

less time than by the present methods of bottom rearing.
The advantage of this method of production is that it can be

carried on in areas where the bottom is too soft or too irregu-

2.

3.

lar for bottom rearing.
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VIII

ÏÜÜ üJtfJüCT üi toTOit̂ üE UN ChAi ĈTEKb

. Dugal (1939) has shown that the quahaug ( Venus) when

held in air at room temperature respires anaerobically and buffers

the bv-products of anaerobiosis by dissolution of calcium carbonate

This dissolution is from a limited central areafrom the shell.
of the shell and produces a conspicuous erosion of the shell face.
His observations on carbon-dioxide content of shell liquor of

oysters suggests that they too undergo anaerobiosis when held

No observations were made on oyster shellsin air at 13 and £9*.
during the arocess.

Home shells of oysters shipped in November 1942 from

and placed in cold waterBideford, P.E.I., to tit. Andrews, N.B

in the basement tanks of the bioiogical station showed a fine

etching of the shell face just anterior to the adductor muscle scar.
It appeared as though the surface lamella of pearly shell had been

etched away In patches and the lamella below seemed to be showing

through. Borae of these shells were submitted to Dugal for exami-
nation. His comment was that while the scarring resembled that

he had observed in the quahaug it was not nearly so extensive. Thus,
while in the quahaug it was not nearly so extensive. Thus, while

in the qhauahg shell eiosion may be regarded as evidence of anaero-
biosis having taken place, the conditions in the oyster aie not

clear.

•»

Any information comparing the behaviour of air-stored

oysters with hibernating oysters is of Interest because of its

possible bearing on the problems of self-purification of sewage-
(See secton of this report entitled, "Self-contaminated oysters.
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Purification of Sewage-Contaminated Oysters’’),

study the amount of shell erosion produced by oysters treated in

different ways irh the hope of finding out whether or not erosion

could be considered as indicative of anaerobiosis*

It was decided to

Exoerument I.
From December 1 until March 2 one series of oysters was

held in air at approximately 3® in a moist part of the basement of

Samples of these were examined from timethe St. Andrews station.
to time end records made of the number of oysters that showed shell

When only one valve was

The results appear below:
erosion and the number of valves affected.
eroded it ms almost invariably the left.

No. of
oysters
affected

No. of valves
affected

Date No.of days
of air
storage

* 5/9 5/J.8
6/14

1G/20

Jan. 14 44

5/7Jan. 30 60

10/1098March 9

# The figure above the line indicates the number showing erosion;
the figure below, the total number in the sample examined*

The last, ssm le(March 9)shored much more extensive

erosion than either of the earlier ones.
On January 26, 1943, Mr. H. R. Found of Ellerslie, P.E.I.,

co-operated in this study by fishing a sample of oysters from the

Cooper bed through the ice. He opened these within four hours

after fishing and shirped the shells to the writer *or examination.
The oysters showed 13/23 and the valves 16/46 positive" for shell

erosion. In most cases the amount was slight*
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Eroded areas were not observed in the late fall of 1942

although many shells were examined at that time during condition

This is not to say definitely that they were not present

in the fall sndls for they might have been there and escaped notice.
studies.

The suggestion is that they were developed during the period of

hibernation*

The results of the experiment and the observations on

the Cooper bed oysters show:

During air-storage the amount of shell erosion increases

but according to Dugal, not nearly to the same extent as in

1.

the quahaug.
It is probably safe to ribute erosion to anaerobiosise~ - 4- 4-C U b^•

end conversely to regard shell erosion as indicative of

anaerobiosis having taken place.
By January 26 50% of the hibernating Cooper bed oysters•3.
were found to have shells more or less eroded.
It may be concluded but not without reservation that

anaerobiosis goes on to some extent in hibernating oysters.
4.

Experiment TI.
Starting January 18, 1945, a more elabo

This involved four lots of oysters.
An air control held at approximately 15° and kept moist.
A cold water control held in circulating sea water at 0°

approximately.
A lot kept in air at 15° for periods .of 5 days alternating

2 days in flowing sea water at 15°.
A lot held in flowing sea water at 0° for periods of 5 days

te experiment wasv.r
X CÂ

carried out.
1.
2.

< --•

with periods of

4.
alternating with periods of 2 days in flowing sea water at 15*.
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The idea of transferring back and forth was conceived from

Dugal * s data (1S39, p. 228).
storage oysters h'.ve seen uleted close to their maximum amount of

that after this the production rate falls off
%

A short period (& days,for example) in water following

air-storage should parmi 4: the oysters to rid themselves of th-'
products that suppress carbon-dioxide production and of all the

lime they they might have dissolved from the shell face during

By successive tr'usfers of the sort described the

oysters while they are in air, should be in the phase of high carbon-
dioxide production and should, therefore, erode their shells faster

than if they were left in air constantly.
The results of the examinations of samples from each lot

at the end of each 5-day period the shell erosion increased slightly

in the air controls bur remained practically unchanged in the other

This result is not very illuminating and a partial

explanation for the obscurity is that the experimental stock was not

free of shell erosion when the t^st began and that the

ta-ren at each examination were too small to offset the variation in

These show that after 5 days of air-

carbon-dioxide end

rapdldly.

air-storage.

three lots.

samples

the stock.
The experiment should be repeated using different stocks

%

and varying the lengths of the , >eriods in and out of water.
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Table XI Results or Experiment II. Showing the numbers of oysters

and shell valves examined, and the numbers exhibiting' shell

erosion.
Air-V.atex-

series
Cold-V.'ater-
Warm-WaterSeries

Cold 'fetci
Control

Air ControlDate

Oyst, ValvesOyst. Valves Oyst. ValvesOyst. Valves

7/10 10/£0

2/5 4/iO

Z/b 3/10

5/5 8/10

4/5 7/10

2/5 3/10

5/5 7/10

6/11 7/22

7/10 10/20

3/5 4/10

2/5 3/10

5 4/10

2/5 3/10

2/5 3/10

2/5 3/10

6/10 11/20

2/9 4/18

7/10 10/20

2/5 2/10

3/5 5/10

4/5 7/10

3/5 5/10

4/5 5/10

4/5 7/10

4/8 5/16

Jan. 18 r?7/10 #10/20

2/3 3/6£3

1/5 2/10

4/5 6/10

30

n!Feb. 6 w

12

19

27

7/8 12/16Mar. 12

Air. 12

# The figure above the line indicates the number showing erosion; the

figure below Indicates the total number in the sample studied.
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IX

EFFECT OF TEMPERATURE ON CONDITION AND ON 6HELL GROWTH OF

WINTER OYSTERS IN TANKS

Random samples of Cooper bed oysters taken from the storage

tank (see section entitled, ,TThe effect of storage on shell characters”)
on January 18 were placed as rollows*

1. In water at approximately 15®C

£. In water at approximately 10°C

In water at approximately 0®C

4. In air at approximately

Between February 14 and March 14 the temperature of the 15°
tank fell belo^ the level considered suitable for fattening. The

te'perrture of the 10° tank often rose for short periods above the 10®

level. The cold tank had the evenest of all the temperatures and

ranged rrom -1 to +1°.

«
<-•

15°C

During the course of the test a considerable brownish growth

of diatoms developed on the shells of the oysters in all the tanks but

the water itself remained almost barren of plankton.
Condition

The index of condition for the different lots on various

dat»s appear below.

Date 15® tank 10° tank 0° tank 15° Air

January 18
(beginning)

February 11

111 111 111 111

121 114 Several
dead

112

March 8 11? 108 113 130

Anri1 12 91 111 114
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The results of the tests were intended for a check on the

conclusions from studies using field samples (Medcof 1941a) and show:

1. There is no change in the index of condition at temperatures

near f eezing.
£. There was no improvement at about 15° as might have been

expected. This may have been because of food shortage.
3. At 10° there was little or no change observed although a

falling off was expected from the results of the field tests.
4, There was an apparent improvement in the condition of the

air-stored oysters. This could easily have been caused by

selective mortality of poor conditioned oysters because several

oysters in this lot died during the experiment. Only one

death occurred in all the rest of the test stocks and this was

in the 0° tank.
A repetition of the experiment under more favourable and

better controlled temperature conditions might be instructive, but the

winter shortage of plankton in the water on which the oysters might

nourish themselves is probably too great to make the tests worth

repetition.
Shell Growth

A marginal growth of very fragile shell was observed in both

In the 15° tank the

margin on some oysters was 3 mn. wide and the average was about 1 mm.
In the 10° tank growth did not occur in all oysters and the amount

added was seldom more than 1 ram.
The internal '’aces of the shells in the 15® tank showed the

the 10° and 15° tanks but none in the 0° taîJc.

develooment o** the glossy phase over the median parts, but it was not
9

nearly so striking as the development that would have been expected from
oysters living on their natural beds in spring. The interiors of the
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of the 10° oysters was scarcely different from the 0° ones except

perhaps marginally where they were slightly glossier.
These observations check very well with the results of field

observations reported elsewhere (Medcof 1942),

X(a)

THE EFFECT OF J5TOKAGE ON THE FLA70ÜH OF OXSTEHS

To study changes in flavour a tasting panel was chosen

Before the various samples
/

were tested they were all allowed to cown to the same temperature

This precaution was con-

from the members of the station staff.

by exposing them or the laboratory table.
^are was also taken toaider^d necessary in a test of this kind.

prevent prejudice on the onrt of the tasters by identifying the

To information ‘iven them aslots of oy tors b̂ numbers only.
to the history of M^e timbered lots to be tasted.

Th* oysters tasted were those used in the experiments

described in sections VIII and IX this resort,

Fooeated tests sho- ed that differences in r'lavour were

detectable vv most members of the panel between oy;ters taken

directly from the cold water storage tank (0°CJ and those which

had been held in moist air at 15° for four days after removal from

The difference between thesethe same storage tank before testing.
two classes of oysters was detectable by all members of the panel

when the oeriod of moist-air storage was increased from four to ten

days. At the 3ame time it was often difficult to detect any dif-
ference between oysters stored for five days and those stored for

ten days in air at 15*,
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In all esses where the testers detected any difference

they ureferred the oysters taken directly from the cold tank. They
/

claimed these oysters vere "sweeter" and that they lacked a "storage
taste".

In the writer’s opinion, too, the taste of the air-stored
ovsters was definitely inferior to that of oysters removed directly

from the cold tank hut not sufficiently inferior to bs considered

As far as could be recalled the flavour was about theunoleasant.
sane as thoat of half-shell oysters bought In former years in Toronto

during the winter.
A comparison was made o? (lj oysters taken from the 0°

storage tank and "laced for two days in running sea water at 15* and

{2) oysters taken from the 0® tank, held in air for five days, then

placed for two days in running sea water at 15®.
tasting panel were unable to separate these but several tasters con-
sidered both lots to be inferior to oysters taken directly from the

The members of the

All were agreed, however, that hey were better

than oysters that had been air-3tored for five days at 1 ° and tasted

without any preliminary "hath".
As far as could be detected there was no change in the

flavour of the oysters from early December to early April while
#

On the contrary, after too months’
storage in moist air at 15® the oysters developed such a strong

flavour as to be unpalatable.
Conclusions

0° storage tank.

they vere held in the cold tank.

In air-stored oysters at 15° there is a rapid accumu-
lation of substances, probably by-products of anaerobic resoiration,

that detract from their flavour.

1.
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After two months under these conditions the oysters2,

become unoalatable.
Oysters' rid themselves of this accumulation if

exnosed for a 3hort time to water at 15*.
see if there was a similar improvement in water at 0® or in air

<->•
No t^st was made to

0®.
There is no comparable accumulation in oysters held

in flowing sea-water at 0° and 15®.
4.

Discussion

These results when considered with those re orted earlier

(Medcof 1940 p. 17.)are of industrial Interest. Before consumption,
oysters used in the half-shell trade in Hoper-Canada are subject for

several days during shipment and handling to temperatures above what
«

is considered optimum for storage and are held in air throughout their

This means that the flavour is not so good as could

he expect--'d in maritime areas where oysters could be impounded in

sea-water untfl immediately before use.
The results of these few observations made incidentally

to o-̂ ber experiments indicate that the effect of storage on flavour

There are other reasons to argue not

only for this sort of study but also for comprehensive investigations

of several storage problems constantly besetting the industry*

storage period.

should be carefully studied.
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X(b)
SEEF-^UR1*ICATIÛW UF büiWAUüL^Olil'iiMilliiTüU} OYbThhb

bY A. G. Campbell and J. C. îiedcof.

Introduction

According to present regulations sewage-contaminaed
oysters may be marketed only after they have been relaid for

During this period they become cleanone month In pure water.
and fit for consumption,

period is unnecessarily long and that a more satisfactory system

Many have expressed the view that this

of handling than that now in practice could be developed if the

period could be reduced without risk to public health. To date,
there has been no body of pertinent information which could be

used to criticize this point of view.
The Investigation described in this re >ort was under-

taken to improve our understanding of the cleansing process.
Experiments were designed to show differences in rate of cleansing;

1. When the oysters showed different degrees of
original contamination;

2. When they are crowded more or less;

3. When they are continuously or intermittently covered
by water during tidal cycles;

4. When water temperatures stand at different levels;
5 When water circulation varied;

When the meats alone - ere dirty and when both meats
and shells were dirty.6.

Another experiment was designed to show whether oysters

could cleanse themselves when stored in air.
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The study involved bacteriological tests of both oysters

and water sarnies. To supplement the bacteriological results,

hydrographic data were gathered and meteorological records com-
piled at the P. E. 1. Biological Station sixteen miles distant

from the site of the experiment were available. These latter data

appear in tables XIX and XX. The bacteriological information is

presented in the text.
The generous assistance of Mr. Colin MacKinnon, Fisheries

Guardian at Summerslde, throughout the full course of the investi-
gation is gratefully acknowledged.
Special Methods Ü3£'d in the Study.

Attempts were made to study separately the rates at which

filth disappeared (a) from the outsides of the shells (b) from

the meats both when the shell exteriors were clean and dirty.
There w s no recognized technique for measuring the

Our method was todirtiness of the outsides of oyster shells,

wash the sara <le of closed oysters In a litre of sterile water.
Each oyster was held in turn with sterile forceps dipped, and

swished around four or five times before removing. The number of

coliform organisms in this "wash water" was then taken as a measure

of dirtiness of the shell exteriors. Obviously the method is crude

but the results are considered reliable because the process was

carried out in precisely the same way each time.
One of the experiments required stock that was clean

inside and dirty outside. Such oysters were not available in

the natural state so "artificial contamination" was resorted to.
This consisted in placing clean oysters in a tub filled
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with water taken from near the sewer outlet in Summerside harbour.
Considerable mud was included with this water to insure a dirty

V.’hile the oysters were immersed in this

they were stirred vigorously all the time to discourage them

from opening and taking dirt into their meats,

in the bath the oysters were removed and allowed to dry before

The process just described is referred to in

film over the shells.

After five minutes

being put on test,

the re ort as "tub-contamination”.
Special treatment wes given the experimental stocks

After theybefore they were removed from the contaminated area,

were gathered by hand, with tongs and rakes from the wharf site

where they occurred at various depths and in different degrees of

crowding and on different substrates, they were cleaned and separated

and scattered thinly on the bottom below low tide level in a plot

in the contaminated area and left undistrubed for a few days.
In this interval It was assumed that the oysters had a chance to

adjust themselves and become uniformly contaminated before thé

experiment began.
Locale

Contaminated oysters were found in abundance in Summerside

harbour at Reid's (Schurman's) wharf. A test lot taken at this

point on August £1 showed an M.P.N. value of 4200.
Relaying was done in Sedgewick cove. This body of water

is not itself completely free of contamination as was sho^n by

the surveys carried out by Mr. Campbell on August 28, 1942, (results

listed in figure 4) and by the earlier survey conducted in 1937

by Mr. James Glbbard and by the water samoles taken during the

\

s
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preliminary
Two/test lots were

One was of native oysters ffrom the

course of the experiments to be described.
gathered from Sedgewick cove.
tide flats taken August £1 and the second taken September 29,

The Sharbell oysters were relaid in

was

from Hr. Sharbell's lease.
Sedgewick cove from Summerside harbour during the month of July.
The M.P.N. values were:

Sedgewûck natives from tide flats

Oysters relaid on lease in July

80

80

There is some evidence that this contamination of

Sedgewick cove, comes from Sum terside harbour. Judging from

the contours of the coast (figure 5) this could be easily

true when wind action is taken into consideration.

Limitations of the Investigation

Sedgewick cove 7/as chosen as the site for the experiment

because of its accessibility and because considerable relaying

for urification is carried on there commercially. Because of

this choice, information obtained in the experiment probably

illustrates what happens in practice.
Considering the data presented above we should not

expect the end point in the purification of the experimental

When thisstocks to.be of a lower M.P.N. value than about 80.
value is reached therefore the oysters will be spoken of as

"clean".
The experiments were carried out in two series, August

24-September 11 and September £4 - October £. The second series

was in many respects a repetition of the first. By repetition it

was hoped that the effect of water temperature on the rate of
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cleansing would be reflected in the results. (The temperatures

drooped 5-10°C in the interval between the two series.) Unfor-
tunately, perhaps, there was a most severe wind and rain storm

I

September 21-84. Teninches of rain fell at Charlottetonw between
these dates (See table 20). The storm so stirred up the water and

caused such a heavy nrun-offM from the land that the water at

Sedgewick cove became very dirty - even salinities were depressed

(see table XIX) by the great amount of fresh water flowing in.
However, they never fell below 20 which is the lower limit for
normal functioning of the oyster’s ciliary mechanism (Hopkins, 1956).
Another heavy rainfall occurred on September 28 and introduced further
complications.

The unfortunate effect of these storms was to completely

obscure any effects temperatures might have had on the results of
the experiments. From another view pdiint the complication of the
results bv the storms is of interest as it shows what extremes are
met with even in areas that are normally clean and also the need
of some legal provisions for regulating the oyster fishery during

such emergencies.
Experiment IA The cleansing of Contaminated meats v hen shells are

clean

Purpose

During the normal cleansing process oyster meats may free
themselves from contamination and then be recontaminated by filth
clinging to the shell exterior. The purpose of this first experi-
ment and the one to follow (IB) was to measure the length of the
period required for oysters to clean out their meats when there is
no chance of their being recontaminated by dirt from the shells.
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To insure this the outsides of dirty oysters were cleansed by

chlorination before relaying.
Procedure

Titree hundred contaminated oysters were fished from

Summerside harbour and placed for 1* hours in a tub of nor. water

The solution WES regularly

tested (using Orthotolidine) and its strength kept high by the

addition of more chlorine when required.
The oysters were taken to Eedgewick cove and 150 of them

placed in a small, weighted, screen-bottomed (l(,n mesh), uncovered

x 4l. It was supported by logs so that the

The other 150 oysters

were scattered thinly on the bottom near the tray.
Samples of the oysters were tested bacteriologically

just after chlorination and at intervals after they were placed

in the uire water. The results are summarized in table XII.

to which chlorine had been added.

2Ttray measuring

oysters were kept 6” off the bottom.

Experiment IE

An experiment like IA was carried out in September but

The results appearthis time no plant wes made on the bottom.
in table XIII.
C~osinsions from EXPORIMENTE IA and IB

When there is no dirt on the outside of the shells to1.
recontaminate them, oysters can clean out their meats

in from 4 to 16 hours.
The better water circulation supposedly provided by

placing oysters on a tray was no advantage over scatter-
ing oysters thinly on the bottom because the length of

the cleansing period was the same in both cases.

a•̂
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Table XII

Summary of Bacteriological Lata for Experiment IA

M. P. N'sSamoling
For oysters

On Tray On Bottom
Site and
Notes

For water
samplesTimeDate

Schurman's wharf*Just after fishing
Sedgewick Cove
at time of Relay
4£ hours after

relay

16^ hours after
relay

Aug. £4 6:45 p,m.
5:45 p.n.
+

10:15 p.m.

1500 +

£2.000 ££.0000

1360 8600

8010:00 a.ra. 0 0Aug.£5

80 0Aug.£6 8:00 p.m. 0 50 hours after
relay.
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Table XIII.
Summary of Bacteriological Data for Experiment IB

M. P. N *sSampling
Oysters
on tray

Notes on
Sampling

Water
SamplesTimeDate

Immediately after
chlorination of shells

30,000 +44:00 p.m.Sect. 04

16 hours after relay

27 hours after relay

40 hours after relay

67 hours after relay

7 days after relay

460Sent. 25 10!30 a.m. 29

22.000Sept. 25 6:50 p.m. 93

Sept. 26 7:30 a.m. 93

Sept. 29 9:35 a.m. 240

780

0

Oct. 1 9 80
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On account of the storm experiment IB was a failure as

far as determining the length of this period is concered

but it did show how rapidly the M.?. N. values of oysters

shirt with changing water conditions.

3.

Experiment £.
Purpose

This experiment was designed to show how the rate of

cleansing is affected by:

1. The extent of original contamination of the oysters

2• Crowding during the purification period

3. Differences in water circulation

Procedure

All together

August 25th and 26th from the wharf site. Half of these were

scattered in a plot 40 yards west of the nearby sewer outlet and

the other half 500 yaads to the eastward of it in the same depth of

water. It was hoped that the first lot would show gross pollution

and the second light.
Just 9 bushels were recovered from etch of the lots. One

lot was fished on August 28 the other on August 29. Both were taken

to Bedgewick cove where they were planted Just far enough from shore

so that they were never exposed at low tide.
In relaying, the oysters were subjected to two degrees of

The trays were 3’ by 6’ with

They all

had legs to keep them 6" off the bottom. Oysters planted on the

bottom were laid adjacent to the trays in plots of approximately

the same dimensions (3* by 8* ). "Crowded" trays or plots were given

bushels of oysters were gathered on22

crowding both on the bottom and on trays,

wire netting bottoms (l" mesh) and board sides 6" high. \

/
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three bushels of oysters each which meant piling up the oysters

"Not crowded" trays or plots, received l-j.
bushels each which meant spreading the oysters mostly in a single

layer and never more than two deep.
Unfortunately the plans for a series of testr> on these

stocks were interrupted by the illness of one of he investi-
gators and the first teste were made 8 days after the relay.

The samples taken for the second series of tests of
these stocks were fished on September 11 at 6:45 P.M. end shipped
by express from Summerside to Mr. Campbell at Charlottetown and
put on test the night of September 12. There is a chance that the
M.P.N. values for these are higher than if they had been tested
immediately after fishing.(U. 6. Public Health Department - Personal
communication to Mr. J. Gibbard).

t

The samples from the various stocks were so far as ossible
"random". Each was taken from near the mid;le of the plot or
tray in question and, where there was crowding, all the oysters

^rom tOD to bottom of the pile were gathered from a selected spot.
The wash waters from three lots were tested.

three or four deep.

The results of the experiment are summarised in table XIV.
Conclusions fro; Experiment

1. Almost all the oyster meats were clean 8 deys after the relay.
Even two eeks after relay when2. the meats had cleaned up,
there wss still considerable filth attached to the outsides
of the shells.
The data show that the slowest oysters to clear wrere the

"lightly contaminated, crowded, on the bottom", but the

difference between these and the other lots was scare01"

3.

oat
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Table XIV Summary of Bacteriological Data Obtained in Experiment 2.

M.P. N « s
Sept. 5

Grossly Polluted Oysters
Aug. 28 Sept. 11

On Tray 50,000 + 0

Crowded

On Bottom 30,000 + 0 60
TO 43 # ww 23

On Tray 30,000 + 80

Not Crowded

On Bottom 30,000 + 80

Lightly Polluted Oysters Aug. 29 x

0On Tray 22,000 1860
ww 240

Crowded

On Bottom 22,000 180 80

22,000 0On Tray

Not Crowded

On Bottom 22,000 o

J
# "w n indicates " ash water" from outsides of shells

x V.ater sample taken in Sedgewick cove at point o4* relay showed M.P.N.
of 0.

/
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enough to be considered significant.
There was little difference at any stage in the experiment4.
in the extent of pollution of the two stocks that were expected

to be lightly and heavily contaminated.
accordingly reflect no significant differences in the rates

The results

of cleansin ;̂.
There is no evidence that crowding produced any difference

in rate of cleansing.
There is no clear advantage in placing oysters on trays

rather than on the bottom so far as the rate of cleansing

5.

6.

is concerned.
The results are such as to prevent a comparison of the rates

of cleansing of oysters whose shells are dirty and of those

whose shells have been chlorinated previous to relaying (see

experiment LA).

7.

Experiment £.
Purpose

Experiment 5 was in many resoects like Experiment 2.
was designed to show how the rate of cleansing is affected by:

1. Exposure at low tide as compared with complete coverage

throughout the tidal cycles.
2. Differences in water circulation introduced by placing

oysters on trays and on the bottom.

It

3. Crowding.
4. Water temperature. For this the results were to be compared

with those of Experiment £•
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Summary of Bacteriological Data Obtained in Experiment 3.Table XV

p 7V1 f Qr• i\i 1 c....m

Oct. 1 Oct. 2Deep Water Sept. Sept.
24 26

0On Tray 30,000 +
ww 1500+

60 180
ww 240WV7 75 v g 93

Crowded
H 300 0OP Bottom 220

ww 460 VV. 1500+ww 1500 +

r 180On Tray 60 0
ww 460

Not Crowded

On Bottom n 3001360 0
ww 93

Sept.25
Shallow Water(|tide,) 93 240 993 0

n 180 4600On Tray
ww 93 ww 240

Crowded
it 0On Bottom 22,000 180

ww 460 ww 64

60n 460 460On 'Tray
ww 23

Not Crowded

On Bottom n 180 0300
93c2
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Figure 4. Showing Bedgewick cove and the
stations(marked with ”xtsn)at
which water samples were taken
in the public health survey with
corresponding M.P.i\j *s for coliform
bacteria.
ir'lots A and B are the relaying areas.
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Procedure

Thi3 time ££ bushels of oysters were gathered from the

wharf site (September 19 to £1) and tnese were all placed in the one

Only 18 bushels wereplot 40 yards westward from the sewer outlet,

recovered and taken to bedgewick cove on beptember :4.
Half the oysters were laced on the tide flats in such

a position that they were ex josed to air one-half to one-third
The other half were planted in the same position

as as used in Experiment £, where there is never any exposure at

The same two degrees of crowding were used, as in

Experiment £, and plantings were made both on trays and on the bottom.
The water temper.-tures had ranged between 19 and £3°C,

during Bxperiment £ but not stood between 11 and 15°C.(see table XIA).
Any

of the time.

lov tide.

1
There were many wash waters tested during the experiment.
Conclusions from Experiment 3.

The results show no differences in the cleansing rates of

meats for oysters held in deep water and at half tide level

1.

on the beach.
The filth on the outsides of the shells disappeared£.
ore quickly -''rom oysters held on the beach than from those

This is probably due to stronger waveheld in d e e ) water.
action.
In spite of unfavourable water conditions encountered during

this experiment, practically all the meats were clean 8

days after relay.
The filth remained on the outsides of the shells even after

3.

4.
the meats were clean.
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Eecause of unfavourable water conditions during Experiment 5,
a comparison of the results with those of experiment £ is

not possible. The effects of temperature differences

5.

have been obscured.
The conditions of the experiment do not permit a comparison

of the rate of cleansing of meats when the shells exteriors

are dirty and hen they have been chlorinated (see Experi-
ment IB) previous to relay.

c
Crowding to the degree experienced in these tests had no

marked effect on the rate of cleansing of meats but it did

reduce the rate at which filth disappeared from the shell

6.

?.

exterior.
Experiment 4.

Puroce.
Experiments £ and 3 have shown that when oysters are

relaid, the meats clean up more quickly than the shell exteriors.
Experiment 4 was designed to see how great the risk is of carrying

filth from the shell exterior into the meats when oysters with

dirty shells are o ened in the ordinary way by consumers,

ordinary way is termed the "kitchen sink method".
Procedure

This

A supply of experimental oysters v. s brought from Sedge-
%»

wick cove and e sararle tested b&cteriologically. After this the

rest were "tub-contaminetec" by the method already described. One

sam le of metts from these v s obtained by Mr. Campbell who opened

the oysters only after chlorination cf the shell exteriors follow-
ing the regular bacteriological technique. Another lot was obtained

by Hr.'sledcof who opened the oysters following th kitchen sink method.

v
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No special pains 7ere taken to avoid contamination of these meats during

the opening orocess.
The shells from the "kitchen sink" method that remained

p.fter opening were given the wash water test.
Fifteen t~ twenty oysters are reqfeired for each test.
The results of the tests appear in table XVI,

Conclusion- ^rom Experiment 4.
1. In spite of the stirring during tub-contamination the

oysters seem to have taken some filth into their meats.
The amount of contamination carried from the outside into2 »

All thethe meats at the time of opening was not great,

differences observed could be accounted foi by experimental

and sampling errors.
Experiment- .5

Pur, ose

The purpose of this experiment was the same as that of

Experiment 4.
Procedure

Experimental oysters for this test were taken frc$ the

stock relaid on September P4 fen dee:' water, crowded on the bottom in

Sedgevdck cove for Experiment 3. After September 2b these showed

•>eats that were almost clean but shells that were still dirty outside.
Samples of these were o-jened on three different dates,

by the two methods - the regular bacteriological by Mr. Campbell and

the "kitchen sink", by Mr. Medcof. The results appear in Table XVII.

’

/
t
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Conclusions from Experiment 5

The results indicate that there is little or no filth1.
carried into the meats when oysters are opened by the kitchen

sink method even when the shells are quite dirty*

This conclusion is in agreement with the results of2.
Experiment 4.

Experiment 6,.
purpose.
The way in which oysters clean up in nature at the onset

of hibernation is well known ana has been studied by the present

workers (Sibbard et a' 1942). To date no critical test has been

made to see if a similar cleansing goes on when oysters are held

Experiment 6 was designedin air at temperatures between 0 and 5®.
t^ shov whether this cleansing does or does not take place.

Procedure

A samole of oysters wss fished at low tide during the

morning of September 29 and placed at noon in the cold room of

the "Sanitary Meat Market'1 in Sumrerside. According to the manager

of the store, the temperature of this room never fell below 32aF

nd never rose atove 4Q*F. If these conditions had prevailed they

would have been ideal for the carrying out of the test. However,

the temperature records show that this was far from true. At noon

on October 1 a maximum-minimum thermometer was placed in the oyster

storage box and "set" after three hours. Earlier records were made

from readings of an ordinary thermometer. These were;

45°September 29 3:00 p.m.
October 47°1 SîlO p.m.

12:00 noon Max. 51, Min. 43 At time 48*October 3
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Table XVI Summary of Bacteriological Data Obtained in Experiment 4.

Dates and M. P. N * s
September *,5

Description of Sample
October 1

Oysters from Secgewick cove
tested before "Tub-contamination" 80 80

Tub-contaminated oysters
opened following regular
technique

180 180

Tub-contaminated oysters
opened by "kitchen-sink"method

80 460

Wash 7-ater from shells
after "tub-contamination" 460
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Table XVII Summary of Bacteriological Data for Experiment 5

Dates and M. P. N *s
September £9

Description of Sample
October £Septesibei £6

Test of meats o enec
by regular technique 300 0£.-.0

Test of meats opened
by "kitchen sink"
method

180 80 0

Wash water from shells
of oysters as they came
from Sedgewick cove

460 1500 +150C +
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Table XVIII Summary of Bacteriological Data Obtained from Experiment 6

Storage Test

Sept. 89 Oysters from Sum~erside harbour
at start of storage test 9,£00

Ort. 1 After 48 hours storage 60,000 +

Oct. 5 After 96 hours storage ££,000
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The oysters used in the tests wore never placed evenly

scattered on the hottom in s plot li’xe those used in earlier expert-
However, they were a small uniform lot gathered from a

the old wharf site and may be considered as

meets.
limited area on to? of

uniformly contaminated.
The results of the bacteriological tests made appear in

table XVIII.
Conclusions from Experiment 6

There was no observed decrease in the aï. r. M. values for the1.
oysters.
On the second cay an M. P. N. increase was observed. This£.

i£v or lay not be significant but is reminiscent of the

results obtained in Experiment £ of the Buetouche storage

tests carried ou *: in 1940 by the authors (Medcof 1940a) and

of the results reported by the D. o. Public Health Depart-
ment in E personal communication with Mr. J. Gibberd of the

Canadian Department of Pensions rnd National Health.
The temperatures encountered during the storage test did not

fulfil the requirements and the experiment should be

repeated under more favourable conditions.

7!«- •

General Conclusions and Pisens?ion

At the temperature levels encountered during the tests it h s

been shown that ?hen the shells of oysters are clean end only the meets

dirty, oysters can cleanse themselves in 4 to 16 hours in clean water.
When both shells and ~eats are dirty the meets require 8

days to free themselves of contamination.
Crowding to the extent experienced in the tests did not

seriously alter the rate of cleansing of meats but did reduce the rate
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at which the shell exteriors cleaned up.

/

The better water circulation supposedly provided by placing
t

oysters on screen-bottomed trays rather than directly on the bottom

did not improve the rate of the extent of cleansing.
Dirt still remained attached to the shell exteriors after

the meats cleaned up.
The data show that the danger of carrying dirt from the

shell exteriors into the meats at the time of openin is slight.
This fact has an important bearing on the winter fishery of oysters

from polluted areas such as Buctouche river, N. B. Apparently filth

It does not come off readily to

interfere with the self-purification of the meats during the relay-
ing period or the cleanliness of the meats when oysters are opened by

the consumer.

is firmly attached to the shells.

Taken together these observations indicate that the cleans-
ing period now required (l month in pure water) might be substantially

reduced without danger to public health. The results are favourable

enough to warrant an extension of this work with the specific pur-
pose of gathering information on which to base new - egulations.

Apparently flats that are exposed at low tide provide

relaying conditions that are just as good as and perhaps better

than beds that are submerged at all times. This discovery probably
.

h*s more immediate importance to the industry than any other made

during the investigation. The reason for this is that a much higher

percentage recovery of oysters is -ossible from beaches than from

\

deep water and that it does not require calm weather or skilled

Furthermore,
planting and refishing on tide flats can be carried out more quickly

and with less handling and

oyster fishermen to gather oysters from tide flats.

less equipment than in deep water*
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The results show the need for inspection of relaying areas

previous to refish^ ng to make sure the water at such times is pure.
If it is dirty there should he some means of arresting operations

until it is considered safe to recommence.
The storage test, (Experiment 6 of this report^ should be

repeated under favourable conditions.
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Table XIX Hydrography

Summerside Harbour

Tide Weather Temp.Date Time Death
A Salinity

Aug. £4 4:15 p.m. LR Bright, light NY-

Bright, fresh NE

Bright, mod.

Sur. 21.9 £8.0

JRAug. £9 10 0 c.m. •ti l 19.0 £7.1

HFSept.24 1:45 p.m. A. ft 17.1 27.7

Sedgev.-lck Cove
Aug. 24 5:45 p.m. LR i; 22.9 27.9

10:00 p.m. HS Clear, calm t! 21.6 £9.1
£5 10:15 a.m. Eright; light NW

Bright, light NE

HS n 20.0 28.9
£6 7:15 p.m.
28 1:00 p.m.
29 11:00 p.m.

Sept. 5 1: 0 p.m.

LR 19.o 28.1

26.7

Fresh NE.HR n 10.3 28.7

LS Calm n 20.8 28.1
11 6:40 n.m. LS Fresh SV 17.9

IF£4 2:40 p.m. Bright, mod. VI.
Cloudy, fresh SW

Eright, mod.
Bright, light E

Bright, mod. NY.

Bright, roc. SW

w 16.7 27.9
25 10:30 a.m. HR tt 14.8 23.9

6:50 p.m. LS SW n 15.2 25.3
26 7:05 a.m LS tt 12.0 26.8*•

9:45 a.m.29 LS tt 11.0 24.2
Oct. 2 10:50 a.m. LS ti 11.1 26.8
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Table XX Weather Records from the Eiological Station, Ellerslie, P.E.I.
Temperatures °F.

Max, Min.At timeDate Time Weather

Cloudy; mod. NYY

Bright; light NY'

Bright; light N

Bright; calm

Bright; light NW

Bright; light NY'

Ft. cloudy; mod. SW

Cloudy; light SW

Cloudy; mod. NE

3:00 61, 78Aug. £4 51a.m.
3:10 54 62 4325 a.m.

624:55 62 54P •m.
8:4016 a.m.

27 9:30 57 63 50

72 724:55 57p.m.
£8 9:25 61 72 51a.m.

4:35 68 68 61p.m.
8:1029 59 67 59a.m.
11:55 Bright; fresh NE

Bright; mod. SW

Bright; light SW

Ft. cloudy; mod. SW

Bright; calm

Bright; mod. SW

Bright; nod. SW

Bright; mod. SW

Bright; fresh NE

60 69 69a.m.
31 9:50 57 64 47a•m•

4:45 ^8 78 57P •in •

Sept.1 9:00 68 78 66a•m.
4:35 84 84 68p.m.
8:25£ 66 84 64a.m.
4:50 86 86 67p.m.
8:253 69 6785a.m.
4:45 60 71 60p.m.

Bright; light SE

Ft. cloudy

Bright; light SYY

Bright; mod. SW

Ft. cloudy; mod. SW

4 8:£5 49 60 49a.m.
\4:52 p.m *

5 8:15 6759 59a.m.
11:45 65 65 59a.m.
8:30 60 74 60p.m.
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Table XX Continued

Temperatures °F.
Max.Time WeatherDate At time Min.

Sent. 6 9:10 a.m. Pt. cloudy; strong NW 54

?t. cloudy; str. NW.
Clear; strong W.
Pt. cloudy; str. W,

Cloudy; mod. HE

Bright; mod. HE

54 4£

8:30 a.m. 52 60 52

7 8:3C a.m. 60 60 41

7:45 p.m. 7360 60

8 9:30 a.m. 52 70 45

4:45 o.m. 56 56 52

Bright; calm

Bright; light 3W

Cloudy; calm

9 8:15 a.m. 33 56 36

5:05 p.m. 66 66 38

10 8:15 a.m. 51 66 50

4:45 p.m. Cloudy; mod. SE

Cloudy; light NE

Cloudy; mod * NE

60 60 52

11 8:30 60 61 58a.m.
4:50 p.m. 61 62 59

20 7:10 a.m. Pt. cloudy; str. SW 68 70 65

8:00 p.m. Cloudy; raining;
strong NE

Cloudy; reining,
mod• NE

52 79 52

21 8:30 a.m.
83 70 53

4:40 p.m. Raining hard, Fr. NE 52 54 52

8:§0 a.m. n n22 n tl 55 58 55

Cloudy; fresh NE

Cloudy; mod. NW

Bright; rcod, NE

4:40 p.m. 56 57 56

8:15 a.m.23 52 55 53

4:55 p.m. 57 60 56
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Table XX Continued

Temperatures ®F
Date Time leather Max.At time Min

Sept*24 Bright; mod. NTS

Bright; light

Cloudy; mod. SV/

Bright; mod. 5W

Bright; mod. NW

Bright; mod. NE

Raining,cloudy,Mod.SW 50

Cloudy; raining,
mod. NW

3:10 a.m. 46 4754

4:55 p.m. TT 61 61 48•

8:10 a.m.£5 54 58 5£

4:45 p.m. 58 60 58

8:15 a.m.£6 44 57 43

4:40 p.m. 53 59 53

28 8:30 a.ra. 70 52

4:35 p.m.
7053 52

7:45 a.m. Cloudy; mod. NV.’

Bright; nod. SW

29 42 49 45

4:40 p.m. 45 48 47

30 7:45 a.m. Bright; mod. W.
Bright; mod.SW
Cloudy; mod. SV?

46 52 48

4:45 p.m. 53 60 53

Oct. 1 7:45 a.m. 45 52 46

Cloudy; lod. S.
Cloudy; mod. NW

Cloudy; raining,
mod• SW

4:45 p.m. 52 60 52

7:45 a.m.o 46 52 48*-
4:40 p.m.

48 50 48

7:50 a.m.3 Cloudy; strong NE

Cloudy; strong NE

50 60 51

11:45 a.m. 50 66 50
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Al
0YSTEF INVESTIGATIONS IN THE SHIPPEGAN DISTRICT, N. B.

In 1942 fovtr trips ,’Rr° made to the Shippegan district

- May 13-18, June 18-25, August 4-19 and October 21-26 - to study

the oyster situation. The investigation was undertaken by the

Fisheries Research Board to assist in the development of oyster

culture in New Brunswick* even though there was no transfer of

jurisdictional powers from the New Brunswick provincial Department

of'Lends and Mines to the federal Department of Fisheries.
The objects of the visits were:

To obtain general information regarding the extent and
suitability of grounds that might be leased for oyster
cultural ourposes.
To assist applicants in discovering suitably located
ground for oyster leases.
To visit lessees of the district who have already begun
work on their ground to see what results are being
obtained.

1.

O

3.

To examine the difficulties and oroblems peculiar to
the area end if possible forsee what influence these
may have on the future development of oyster culture
in that district.

4.

The results of the investigation -.re presented under

the headings just suggested.

Extent and Suitability of Unoccupied Grounds

There are extensive areas available in most parts of

St. Simon Inlet, Shippegan Sound, and the bays about Shippegan

and Misc'u Islands that can still be leased without interfering

wdth the oublie fishery,

of St. Simon Inlet, Brule bay, and Basse bay, than of other areas

This is less true of the South branch
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Table XXI Hydrographic data for the Shippigan Area.

Date Time Dept^i Tide Temp. Sal. Location

|FSur. Pt. Broie in channelMay 18 10:30 a.m. 11.3 27.5
27.5
26.8

6’
18 » 11.2

|R 12.1 Pt. Brule in channelSur. 27.1
26.8

4:00 p.m.
6’
25’ 11.3 27.2

Over lease #32, S. branch
St. Simon inlet

Houth of Risseau Canoe

Sur.18 11:20 a.m. 14.9
15.2

27.1
26.35'

18 11:45 a.m. 16.9 27.7

Sur. LF12:00 noon 17.4 Half way up "
Off mouth of n

n

LFSur.18 11:50 a.m. 17.0 28.7 n

Sur. LR St. Simon, off wharf18 2:45 p.m. 16.3 23.9
3’ 24.2
8’ 15.1 24.9

Brule bay

At lease #28, S. branch
St. Simon inlet

June 20 10:00 a.m. Sur. 13.8 25.3

Sur.22 26.6

A u g. 8 2 Sur. HS St. Simon wharf, N. branch
of St. Simon river.

Off Pt. Brule in channel

0 D.m. 20.7
19.8

25.7
24.9

• *7

9’
Sur.
12’

HS3:05 p.m. 19.3
19.2

26.0
25.9

Sur. HS At lease #28, S, branch
Simon inlet

Money Island (Wilson'spoint)

Pok3mouche river at
junction with Waugh rive

10 3:00 p.m. 19.7
19.7

25.8
25.05’

Sur. LS11 10:00 a.m. 26.6

Sur. KF12 4:00 o.m. 21.3
21.1
19.6

18.6
18.8
21.7

4’
12'

^R4»12 10:30 a.m. Tracadie Lrgoon at
Windmill point.

18.7 25.5
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like the southern part of Shippegan sound (including Caribou
bay), parts of Lameque bay, Little Lameque bay, and the large

body of water sheltered between Miscou and Bhippegan islands.
The prospects are that availability of suitable ground

in the district will not be a controlling factor in the develop-
ment of the oyster industry within the next few years at least.

The proportion of the total areas of thexre inlets that
is suited to oyster ^arming is surprisingly high as compared with
other districts. In this area bottoms that would be judged too
soft by Prince Edward Island standards, roduce surprisingly

well-shaped oysters. This may be due to the high proportion mf
clay in the mud. There is usually no difficulty in finding ground

that is sufficiently sheltered from winds, free of eel grass and
deep enough to avoid killing tlirough ice action.

The quality of the oysters encountered in the explor-
ations was high except in the uoper parts of he Pokemouche river
where it joins the faugh river and In the North Branch of St.
Bimon inlet above the property granted to Bernard Albert.

Salinities and temperatures in the district are Indicated
in Table XXI. These are such as to p(ramit successful reproduction

of oysters and the develooment of high quality shells and meats*
In brief, physical and hydrographic conditions in the

district are highly favourable to the production of large quantities

of high class oysters p.nd there is ample ground for the continued
expansion of the Industry.
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Assistance to Lessees in Choice of Ground

The areas ap lied for by thirty-eight people were examined

and re orted on. Most of these were in the South Branch of
the St. Simon inlet b’it there were some in the North Branch, Brule
bay, Basse bay, Caribou bay, Lameque bay, Little Laraeque bay,
and Tracadie Lagoon. Satisfactory locations were found for most

In some cases there w- s confliction because

\

of these peo le.
the ground of the applicant’s choice w s too close to public

fishing areas to meet the approval of the local fisheries

insoector, Mr. L. J. Landry, and the regional forest ranger,
Mr. A. F, Losier. These men make recommendations to the Hew
Brunswick Department of Lands and Mines for approval of disapproval

of all applications for oyster leases.
In the case of the Tracadie Lagoon area, conditions seemed

to be so doubtful that the apolicant decided to a wait the

results of an experimental plant of oysters made on the area
this year before >roceeding further with the proposed lease.
fork of Lessees

A small number of people have already done considerable

work on their leases. No attempt was made to estimate its amount
or its success except in a few individual cases,

prising of the 150-odd lessees are outsiders such as Dr. Cormier of

The most enter-

Moncton, the Kobich&ud Freres of Buctouche = nd Mr. Bmofski of the
local

There are, nevertheless, several/people
of smaller means who have worked hard and effectively.
Gulf Trading Company.
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So far the activity in oyster farming has been strictly

limited to one operation - the gathering of small oysters from
on-shore areas and the planting of these in deeper water on
leases. Several thousancs of barrels have been so treated since

The survival and growth of these transferred oysters has

The leases have, in nearly

all cases, been favourably located so that there has been little
winter killing and no loss through the action of storms during

onert rater seasons.

1337.
been very satisfactory in most cases.

In a good many instances, ho ever, the plantings of small
oysters have been much too heavy.
ing evils - distortion of shell shape, even clustering in some
cases, and thinness of meats.
partly correct this crowding by refishing and planting more thinly

over the ground.

Crowding has brought its attend-

it would not be too late to

Several lessees have already come into production and

The oysters appe r
to have been well received on the markets, rated high for quanity

of meats and hardness and shane of shell, and to have brought good

prices.

last year sold their oysters to good advantage.

This year the prospects are that yields from leased areas
will be higher than in 1941.

In the last two years there has been a sudden flurry of
interest in the leasing of oyster ground in the district,
seems to have been stimulated by the favourable results of the
first marketings of oysters by the holders of the oldest leases.
The writer’s personal impression is that many, if not most, of the
peoule who ere applying now for leeses are likely to do very

little oyster farming if left to their own devices.

This

This is



- 85 -
because they are by nature "climbers on" and also because by

starting now they are confronted bj' an obstacle hhat did not

present itself to the older lessees when they began. This

difficulty is the increasing scarcity of naturally oroduced seed

oysters. The problem will be more fully dealt with below.
The Ariter has learned of only two attempts that have

b^en made to collect seed oysters artificially and both these

were on a nurely experimental scale. About 1938, Dr. Cormier

exoosed some concrete-coated cardboard collectors in the North

According to Doctor Cormier theseBranch of fc>t. Simon inlet.
In 1939 Bruno Malletreceived a good set and the spat grew well,

brought several bushels of oyster shells from Buctouche and scat-
(N.B. #27;. These tooktered them in deep water on ids lease,

a good catch of spat. Some of these 1939 oysters were fxamined

They had not grown very largeand measured on August 8th, 1942.
in the four seasons but they were stî ong-shelled and well shaped.

To summarize- the enterprise of the holders of the oldest

leases and the great abundance to date of naturally produced

seed oysters have combined to permit a small but flourishing

development of oyster farming in the district. The development

is based or^i single simple ooeration - the gathering of naturally

produced seed oysters from the beaches and planting them on leased

areas. The marketing of these "farmed" oysters has stimulated

interest in leasing but the prospects for a beginner now are

not so bright as they were four years ago.
Difficulties Peculiar to the Area

A difficulty that has conflonted lessees of this district

is the lack of reliable information and advice to guide their
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efforts. Offsetting this is their peculiar good fortune in
having, available from 1937 until now, what has seemed to them

an unlimited supply of naturally produced seed stock. This has

made oyster farming a ridiculously simple operation that can

be carried on with very little technical knowledge*

Starfish have not been a serious menace because the

oysters planted on the leases were usually large enough to'resist

their attacks. During the last two years, however, the numbers

of large starfish 3eem to have increased and several eople are

Others do not even know thatmuch concerned by the damage done.
starfish are important enemies of the oyster. Apparently nothing

whatever is being done to destroy the starfish by any of the lessees,

One of the most heavily infested areas visited was that

of Bruno Mallet. Large numbers of starfish of all sizes up to

seven inches in diameter were found. Some were destroying even

market-sized oysters.
No signs were found of destructive activity by oyster

drills of any species.
At one time eel grass grev̂ on much of the ground that

is now leased, according to the report of the lessees. There are
increasing signs of the plant’s recovery in the district. If it

should attain even half its former abundance and luxuriance it

would seriously interfere with oyster farming. The same problem

faces oyster farmers in other districts, of course.
In the past the lessees have been able to gather large

numbers of single, well shaped small oysters from almost every

pebble beach in the district. The last two years have seen a sharp



85

decrease In the abundance of these seed oysters. This shortage

seems likely to become more acute and to threaten the mainteanance

and development of the industry.
Because of its greet importance special attention was

given to this problem and a se arate section of this re. ort is

At the conclusion of that section a solution ofdevoted to it.
the difficulty is proposed.
On the Increasi ne Shortage of Bred Oysters 1 n the Bhi spegar» Di stri rt

History

Starting about 1937 small oysters were found in large

numbers on almost every pebble beach throughout this district.
They were distributed in a zone between the half-tide and the

dead low-tide level on the leaches. They were small, single, well

shaped oysters, nearly always attached to pebbles. They were not

found on sand beaches or on mud flats.
According to the older residents this condition was

never observed before. It must have been brought about by a set

of conditions in 1936 that were unusually favourable to repro-
duction and survival of oysters. What these conditions were it

is now too late to say but they have been associated with the

sudden disappearance of eel grass from the region a few years

previous. It is interesting to note that precisely the same

combination of events was observed in the Bras d’Or lakes In Cape

Breton island in 1938.
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Since the appearance of the small oysters,leases have

there has been great activity in the gather-
After any beach was

been taken out and

ing of the seed as already described,

thoroughly ,icked over, and it can be easily stripped because

the oysters occurred in a band just above low tide level, there

were not many oysters to be found there the following year.
However, the seed occurred in so many places that the number of

small oysters gathered was maintained at a high level by exploiting

new areas.
According to report, each year the average size of the

seed oysters gathered has tended to increase.
Few of the lessees seem to comprehend these conditions

or if they do they ap arently have failed to appreciate their

significance. The picture is a clear one:

1. The opulation of these areas by oysters in the first place
was fortuitous. It cannot be relied on for a constant
su ply of seed.

£. The oyster stocks must be composed of only a few year
classes.
Depletion of beach stocks is going on rapidly and nearing
exhaustion due to intensive picking.
Depletion is likely to be severe because there are
increasing numbers of lessees who will want stock for their
areas.

3.
4.

Depletion not only reduces production in the immediate
future, but because it eliminates spawning stocks, it is
likely to reduce production to a low level for a long
period of years.

Year Classes and Size Frequency Distrlbutton in the Oyster Stocks

To obtain more precise information than was gathered

5.

from the study of general conditions, an analysis was made of ran»

dom samples of oysters from the flats where seed are gathered by

The age oflessees and from beds that support a public fishery.
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each oyster was estimated from the annual rings on the shell and
the shell length '..as measured. The data gathered from these is
slotted out below.
Note re figures £ — 14

In reporting age determinations the growing season of
194c pas not included. That is to say, an oyster born in 1341 and
measured in August 1942 is reported as one year old even though
it has experienced more than one yearfs growth, or again an oyster
born in 1937 is recorded as five years old. In measurements,
however, the whole overall length including the 1942 growth was
taken. There was no 1342 growth showing in the May samples, a
smLl amount was showing in the June lots and a considerable
annulus of growth was found in the August specimens. In the last
case the growth averaged about one centimetre. These peculiar-
ities of the records should he borne in mind while considering
the data presented in the figures.

There has been some difficulty in discerning the
annulus marking the end of the first yearfs growth. Determinations
of age, then, are subject to an error of plus or minus one year.



Age end size distribution of S3 oysters
in sample from Poke-nouche river bed
at Junction v.ith Waugh river. August 11th, 134£.

Figure 6
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Age end size distribution of 56 oysters
in a sen de from the Ris ,eau C&noe bed.Sampled June 23rd, 1942.

Figure 7.
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Age end size distribution of 94 oysters
in a sample from Easse bay flats,
Shippegan, N. E. May List, 194L.

Figure 8*
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Age and sizedistribution of 72 oysters
in sample.from Lameque bay bed, Shiooegan,
island, N. E. Augutt 7th, 194£.

Figure 9
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Age and size distribution of 103 oysters
in a sample from Lamequë bay flats,
August End , 194E. Shi • . egan island, N. B

Figure 10.
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Age and size distribution of 64 oysters
in a sample fro-;! Campbell*s river flatsShi 'pegan island, N. B. June 21st, 1942.

Figure 11
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Figure 12
Age and size distribution of 31 oysters
in a saraole fro - Landrg’s brook flats
Shippegan island, N. B. August 11th, 19 -2.
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Figure ISAge and size distribution of 80 oysters
in a sample fron 7rilson*s point flats
’.liseou Island, N. E. August 11th, 1942.
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Figure 14Size and age of oysters found on
shells exposed in Bruno Pallet’s lease
in 1939. Measured August 8th, 194£.

»

»

s

\l
\
A
\

<
\ *

VS
s
\̂ i
$

V ?
e9

9 9 9 *> r9

»\1

.

I l« I



96

The above data support the conclusions reached from the

general study and show further that:

The vast majority of oysters on the flats appear to be
either four or five years old*

There has been almost no reproduction on these grounds
during the past three years and little or none this year.

1.
2.

The notable scarcity of oysters that are more than five
years old suggests that there was little reproduction
previous to 1936 op 1337*

The size range within one year class is so great that
it overla -s with that of other age groups*

Growth on the beaches is considerably slower than on the
deep beds.
The two prominent year classes that are found on the beaches
are present, but not so outstanding, in the oyster population
of deep beds.
The oyster leases are stocked with oysters frora flats.
This means that there are probably only two significant
year classes represented there.

ürosoects for Future Feveloornent

The prospects are that during the next two or three years

the oyster production of the Shippegan district will continue to

rise rapidly as the two prominent year classes mature.
After this a sudden slump may be expected.
This slump is likely to be more marked in the production

from leased areas than from natural beds.

3.

4.
5.
6.

7.

ThisRecovery after the slump will take several years,

seems probable because depletion is likely to proceed, due to

the effects of the intensive sicking now going on, until the

population is reduced to a very low level.
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Needs of the Industry

If the industry is to avoid the expected slump in

production, what is required, and required at once, is the discovery

One way to insure this is to

import seed produced in other districts hut this seems impracticable.
A more feasible solution would be the initiation of a regular pro-
gramme of artificial spat collection such as is now carried on in

other ;£rts of the maritimes.

of a new soxirce of seed oysters.

Encouraging results have already teen obtained in trial

connections on an experimental scale by two lessees. There is

no reason to believe that spat collection could not be carried

on equally well on a commercial scale. Before this is possible,
%

however, the les ees have much to learn and it is extremely

doubtful that they will be able to initiate this programme before

the expected slump has become a reality. The writer regards the

discovery of this need as the most important result of his

investigation.
It i recommended that the lessees be given every

possible encouragement to develop a satisfactory method of spat

collection.
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XII

FhELlMlNARï MEMOKT ON TME UlbTRlBUTlON UE lKlbM MObb ON

TME OULE GOAbT UE NEW MMUNbV.iCK
At various intervals during late June, July and August

of 1941 a somewhat cursory exploration ".as made of the gulf shore

of New Brunswick from Johnson point which Is between Cape Tor-
rnentine and Cape Bald, to Richibucto Village. Weed and rocky

legges near shore were searched at low tide by wading with rubber

boots. Sometimes dories were available and in such cases they

were used to row about during the search for growths of the moss.
Small quantities were found growing on ledge rock near

shore at Cape Bald, Point a Bouleau (near Cape Bald), and Point

Brule (near Eh-dise), Shediac island, Caissie cape and Dixon *s

No quantity of moss was found on the beaches at any ofoint.
these places.

Later in the fall Mr. Maple MacDonald did some test

water on ledge bottom off Point Brule, Shediac

The quantities of moss found at these

raking in deeper

island and Caissie cape.
places was too insignificant to be of commercial interest.

On August 10 a trip wasIn 1942 the search was resumed.
made to the shore just fotir miles south of Tracadie. There are

but they supported no growths of noss andledge bottoms there

none was found in the wrack.
0n August 15 Mr. Clay Williston of Baie du Vin was

visited at Escuminac point where he was gathering moss with the

assistance of several employees, mostly women and small boys.
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They were tearing off moss in clusters from separate stones
near shore not off ledge bottom at low tide,

raking had been done in the district although Mr. îlliston had

Ho also bought some moss separated from beach track
and this seemeu to be of good quality,

all that he had talien.
Mr. Williston is a former lobster fisherman and has

At that time no

a rake.
Wo far he had bleached

an intimate knowledge of the coast in this part of the province.
He had lately interested himself in the distribution of moss

Moss is found continuously

from Flaker's light (which is about two miles up-river from

Escuminac wharf) to Escuminac point.
at Spruce ooint which is several miles to the south.

There is none in the bay toward Eel river from Escuminac point.
Beloi* Spruce point there is a long gap without moss until Chapel
reef which is just north of Point Sapin,

there are heavy growths extending even southv/ard of Point Sap5.n
After this there is another log gap until Fdchibucto cape.
At Point Sapin the writer visited Mr. D. 5. Roy who

has an interest in mossing that could he described as "very mild”.
The other people of this settlement v-ere even less enthusiastic,
as far as could be determined, in spite of the fact that Mr.

In late October a

brief visit was made to Maisonette on Chaleur bay where small quan-
According to Mr. Alonzo

St. Fierie, of the Maritime Fisherman's Onion, the local fishermen
have discovered extensive growths in the district that would he

accessible to rakers.

and volunteered this information!

It C6c ses here and is to

be found egao V-,— *x

From here southward

itself.

Filliston has tried to arouse their interest.

titles of moss '-ere found on the beach.
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