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A report on the clan investigations carried out
on the Siasiboo river.

R. A. Inralls.1942,

During the summers of 1941 and 1942 a number of ex-
perimental slots were set up at fceymouth North on the Siariboo
river under the joint auspices of the ffova Scotia Economic
Council and the Fisheries Research Board of Canada, The pur-pose of the investigation was to make a study of the factors
influencing the growth and distribution of clams.

The work was conducted by R, A, Ingalls of 'aunt
Allison University and A, V, H, Reedier of the Fisheries Research
Board, The project was financed by the Nova Scotia Government
through the Economic Survey Committee of the Economic Council.
The flats used were reserved by the Department of Fisheries,
Ottawa, which also supplied a guardian for the experimental area.

The following is an outline of the experiments per-formed with comments on the results obtained »
1, An experiment on the growth and survival of clans as

affected by stuntin; and era»din, ,

For this experiment a plot seventy feet square was
chosen in an area which appeared to be one of the best clan-producing areas of the flat. It was then cleared of all clans
and divided into five rows of plots, each being fifteen feet
square, tlthin each square there was then marked off four five-foot squares in a, b. c and d as shown in figure 1. Plots 1,
2, 3* 4 and 5 êre given different positions in each of the five
rows in order that they be distributed as evenly as possible on
the various types of bottas within the experimental area. For
convenience of r f<;rence the plots were further numbered con-secutively from ono to twenty-five, Baer 'lot war- )lant<> ’ with
clams which had been carefully measured end this necessitated the
dig. ing, measuring and >lantin; of r roxirartely fifty thousand
swell'clara (l£“ x l-g"). Bach plot was divided into four smaller
areas in order to give an experimental area in each for sampling
over a period of four years. The contents of each of the fwr
plots in each row is shown in table 1.

Square (a) in each of the twenty-five plots was dug
during the summer of 1942, one year after planting, '’’ha clams
were measured to determine the difference in the rate of growth,
if any, between normal and stunted types. A study was also
made of the effect of stunting and crowding on survival. The
results obtained are recorded in table 2, summarized in table 3,
and the growth curves represented graphically in figure 2.

The mortality was,considerable in all experimental plots,
being as high as 37*1 per cent in one case. There was no evidence,
however, that the plots with the highest concentration, namely
forth r>e^ square foot, gave any higher mortality than those trith
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tho lowest concentration, which was ten per square foot. Tho
results do seen to Indicate that the stunted clams survived
better than the normal.

The growth of stunted clams still lagged behind that
of normal clams, but is considerably greater than in previous
years as sh vm by the growth rings. It remains to be seen
whether, after the stunted clams have become acclimatized to
their new type of bottom, they might show a growth equal to
that of normal clams with which they are being compared.

Some rather isolated experiments of a similar nature
ware conducted in boxas sunken in the flat. Three boxesv Pf 0,
and R, each with two compartments, one foot square, were planted
in 19̂ 1 with one-inch, one—and-one-quarter-inch and one-and-one-half-inch clams respectively. The concentratiors used in the
various boxes are shown in table 1 snd the results obtained at
the end of one year are given in table 4. The growth curves are
very similar to those in the previously described experiment
with the greatest number of clems showing a maximum growth of
approximately one quarter of an inch. The growth of clams of
different sizes did not appear markedly different. The experi-ment did differ from that previously described in that a higher
mortality occurred in the comportments where there was greatest
concentration of clans.

In order to obtain additional information on tho effect
of crowding on survival, a number of plots were sot up in 1942In which a concentration of eighty clams per square foot was
em loyed. This set-up is shown in figure 3 and the details of
the individual plots are given in table 1. Results will not be
available before the summer of 1943*

2. The effect of dig ing on sjaall clans.
For this experiment forty-foot olots were employed.

Each plot was divided into te >-foot areas and alternate ten-footreas wer^ dug as if digging for commercial purposes. After
allowing these to stand for three weeks, sufficient time to allow
any darns adversely affected by the dig, ing to die, a five-footarea out of every ton-foot area was dug, screened and a record
kept of everything taken from each area. The results are shown in
5-12. This experiment was carried out at two different levels
on the flat, one near the channel and the other oarer high tide
level. It was further repeated at four different soasons of theyear In order to determine whether the season influences the
results.

In all of the plots, both dug and undug, there was
rather • high mortality of small clams. This was evident from
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the large number of new shells from clams recently dead. In
the undug plots It varied between 3*1 per cent and 49.2 per
cent of all the SEISII shells recorded while in the dug plots
it varied betweon 33*6 and 67*4 per cent. This Indicate* that
there were definitely more newly dead dams in the dug plots than
In the undug. If the results from single plots are contrdbed
it will be noted that any undug plot always shows less newly dead
class than the corresponding dug plots*

In the up er urnitu lots there wer betw en 36.J and
64.7 per cent : ore snail live elaros than in the corresponding
dug plots. Rearer the channel similar results were obtained,
although the percentage was somewhat less, ranging between 23
3̂ ,7 per cent. anr

These results show that there is an increased morta-lity of 3raall clams as a result of digging. This is further
emplMClzed when one considers that between 3.5 per cent and 8,8
per cent of the snail clans obtained were injured when the
plots were hand-picked, while as high as 15*2 per cent were in-jured in soae Instances when the plots werr> screoned.

It must be emphasized, however, that during
of the experiment it haeaae very evident that not all olthe
newly dead clams died from injury. Apparently some wor* burie
too deeply as a result of the digging and were unable to regain
their normal position. To further bear this out a series of
experiments were set up usint small, medium and large clams.
These were planted at three depths, namely two, four and six
inches, some in a normal upright position, others on their
sides and still others upside down. The results given in the
tables 13, 14, 15, 16. and 17, definitely show that abnormal
positions may result in a high mortality.

A survey of the flats which were dug for commercial
purposes showed that it is possible for clams to be buried in
such positions while digging and that they die because they are
unable to orient themselves. In many cases where clams had been
plsnted upside down it was observed that V. ey pushed themselves
to the surface. Some buried themselves again in a normal position,
while others died as a result of the exposure or were carried
from the experimental area by the tide.

m course

3. Experiments to determine the rate at which clams bury
themselves.

Considerable interest has been displayed recently in
the possibility of clam farming. In thie connection it is
important to know whether clams scattered on the surface will h$ry
themselves or whether some other means of planting mu-t be em-nloyed. During the summer of 1941 a number of preliminary ex-periments of this nature v'ero performed. It was found on the
Slsslboo river flat that clams do not bury themselves readily.The results varied with the sise of the clams. 3 th clans ov r̂two Inches it was found that from eighty to ninety per cent
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remained on the surface at the end of the experimental periodwhich was sufficiently lonr to enable them either to burythenselves or to be killed by exposure. With clems less thanone inch in length only twenty-five to thirty per cent remainedon the surface at the close of the experimental period.

The results obtained in the Sissiboo area are notapplicable, however, to all localities since it was observedat Port La Bebert during the course of the surveys conductedlater in the summer that practically all of the clams, lefton the surface while digging, were able to bury themselves inthe course of the next tide.
In view of the high percentage of clams remaining onthe surface in this experiment it was suggested that the clamsbe scattered either on a surface that had been scratched orplaced in furrows. Both of these methods appeared to be highlysuccessful in the early experimental stages. In the latter casewhere the results were somewhat better anywhere from eighty toone hundred per cent of the clams apparently buried thenselveswithin a week. The results shown in tables 18, 19 and 20 werebased on the absence of clams on the surfaee together with anestimate of siphon holes appearing in the experimental area.Additional results obtained in 19̂ 2 based on the actual recoveryof the clams which had buried thenselves, appear in connectionwith the next experiment. The results support the contentionthat spreading in furrows is the best method of planting youngclams to avoid excessive loss.
Some experiments of this nature were started duringOctober of 1941, but the gulls consumed all of the clams beforethey could bury thenselves. This difficulty was not encounteredduring the early part of the season, perhaps because they weresecuring sufficient food from a nearby fishing plrnt which wasin operation at that time. The gulls became so numerous duringthe fall months that clams left on the surfac “ did not have achance for survival.
With the aid of binoculars it was observed that onegull consumed more than ten clams within a minute. During thecold months clams apparently lose some control over their shellssince the gulls were able to force then apart with their beakswhereas during the wanner months it was necessary for them tocrack the shells in many cases by flying high and dropping theclams on the rocks,

4. Experiment to determine the lengt of exposure whichclams will stand an:, to study the effect of exposure on theirability to bury themselves.
In the event of clam farming it might be necessary totransport clams for some distance or to hold them over for aConsequently, it was im ortant to determine the method

£or
Someof each size were dug and kept in wet sacks in a cold place forvarying periods of time. Similar quantities of the thre~ sizes

short time.
of exposure which wo >ld give the minimum degree of injury.La experiment small, medium and large clams were used.
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of clams were placed In sacks and scattered on the flat
where they would be covered by the tide for the greater
part of the twenty-four-hour dally period. After expo-sures of three, four and five days during the early phase
of the experiment and later extended to two, four and six,
, the clams were planted in a normal position and allowed
to remain for at least three weeka, sufficient tine to
determine whether or not they had survived the exposure.
The results given in tables 21, 22va23 and 24, show that the
clams exposed on the flats survived even a six-day period with-out mortality. On the other hand, an exposure in the air
even for two or four days resulted in such a high mortality as
to eliminate the method as a means of keeping clams for plant-ing ;urposes.

It was of further importance to .lep.rn whether clams,
which had been exposed for varying periods and under different
conditions, c ould bury themselves when scattered on scratched
and furrowed surfaces. Since large clams would hardly be
used for planting ourposes in actual farming procedures, only
small- and medium-sized clams were used. Furthermore, since
clams expose, for six days in air showed such a high
mortality when slanted, it war considered useless to experiment
with clams of such lonj exposures in this work. Ahe experiment
was then confined to exposures of two and frur days. The
results shown in tables 25, 26, 2'/ and 28, do show that 31' is
possible for a high percentage of the clams exposed under
either condition to bury themselves. Later, however, a
higher mortality was observed among the clams which had been
exposed in air.

5. In addition to the abovo-metnionecl experiments, plots
of two-, three- and four-year-old clams were planted .at i a
levels on the flat. This was done to observe the growth of
older clams and thus be ble to compute a complete growth
curve in a shorter time, ’‘he ^e ,;lots have h rdly been planted
a year, therefore results are not available at this time.

6. ,;,he vertical distribution of small clans is important
as a background for the distribution of larger clams and also
as a means of knowin what to ex ect in the production of seed
stock. This was explored by screening out patches one foot
square at intervals from high tide level down to the channel.
The results aro shown in tables.



Table I. Contents of the .lots which were planted for the
purpose of studying Growth and jurvival as affected
by tuntlnf and Crowding.

Tine lanted Contentslot

It" normal
1 5/lb normal
It normal
1* (1 3/8)normal
1 v stunted
1* (1 3/lei stunted
lr stunted
It (1 3/8)stunted
It norrail
1 b/ x o normal
It norcail
1 3/8 normal
It stunted
1 3/ lb stunted
It stunted
1 3/8 stunted
It normal
1 3/le normal
It noriual
1 3/8 normal
it normal
1 3/16 normal
It normal
1 3/6 normal
It normal
1 3/lb normal
It normal
1 3/8 normal
1 3/8 normal
1 3/lb normal
It normal
it normal
1 3/8 stunted
1 3/ lb stunted
1* stunted

stunted
stunted

1 5/1C stunted
it stunted
1 3/8 stunted
It stunted
1 5/ lb stunted
1« stunted
1 3/8 stunted
it ormal
1 5/lb normal
It normal
1 3/8 normal

2>0 (10 per a:,..ft.)July lb/41
vuly 29/41.uly 22/4x
July 18/41
July lb/41
July 19/41
v uly 22/41
July 16/ 41
July 23/41
ug.12/41
ug. 12/41
ug. 1/41
Ug. 14/41
ug. 5/41
ug.14/41
ug.1/41
-ept. 15/41
.ug. 22/41
ept. 15/41.ug. 22/41
ug. 1/41
ug. 12/41
ug. 12/41
ug. 12/41
ept. la/41
ug. 23/41
apt.lb/41

23/ 41
18/41

July 23/41
July 29/41
July 30 41
July 18/41
July 25/ 41
July 25/41
July 30.41
Ug. 29/41
Ug. 14/41
ug. 29/ 41
ug. 3/41

July 29/41
July 29/41
ug. 2/41.Uly 25/ 41

.ug. 15/41
ug. 15/41
ug.19/41
ug. 15/41

1 a
250 ftb
25vo

d 2>t
2502 a n

250b m

2300
250d If

500 (2u per sq.ft)3 *
b , 3oo

50u «c
d 500

4 a 500
b 50o

500o
500d
5b0 (40 per sq.ft.)5 a
3bob
3b0 nC
3e0d
5oG (20 per sq.ft.)a u

b 500
500o

d 5oo
5»0 (4u per sq.ft.)7 *
3b0b
3b0c
3b0d

8 a 25u (10 per sq.ft.)
b 250 19

250o
d 250 M

250 (10 per sq.ft.)? a
b 25o

25uc
250d :5od (20 per sq.ft.)10 a

b 5uu
5000

d 5oo
250 (10 per sq.ft.)11 a

b 250
250o

d 250
5-0 (20 per sq.ft.)12 a

b 500 •f
500 »c

Q



Time luntodlot '.OJitentS

5wu (2u per 01.ft.) li stunted
1 5/lb stunted
li stunted
1 3/8 stunted

3b0 ( 40 per sq.ft.) li normal
1 5/ lb normal
li noraal

3bu " 113/8 noraal
250 (10 per si.ft.) 1* noraal

1 5/lb noraal
li noruul
1 3/8 noraal

3b0 ( 40 ,>er s q.f t , j li noraal
1 5/lo stunted
li normal
1 3/8 noraal

250 (10 per sq.ft.) li normal
1 5/lo normal
li normal
1 3/8 noraal
l£ stunted
1 5/16 stinted
li stunted
1 3/8 stunted

5u0 (20 per sq.ft.) 1« normal
1 5/lb normal
li noraal
1 3/8 noraal
li stunted
1 5/lb stunted
1$ stunted
1 3/8 stunted
li stunted
1 5/ lb stunted
1} stunted
1 3/6 stunted
li normal
1 5/lb noraal
li noraal
1 3/ 8 normal

3b0 ( 40 per s q.f t.) l i n o r a a l
1 5/lb noraal
li noraal
1 3/8 noraal

250 (10 per sq.ft.) It noraal
1 5/ l b normal
li normal
1 3/8 normal
li stunted
1 5/ lb stunted
li stunted
1 3/8 stunted

13 a u . c 'u . ..
.ug. 20/ 41
.Ug. 27/ 41.Ag. 14/ 41
>ept. lu/ 41
ept. 3/ 41
apt. 10/41
ept. 10/ 41

July 31/ 41
J u l y 30/ 41
.ug. 1/ 41

July 23/ 41
ept. 12/ 41
Jig. 25/ 41
ept. 13/ 41
apt. 12/41
.ug. 20/ 41.ug. 1/41
Ug. 20/41

July 27/ 41
ug. 5/ 41

July 30/ 41.ug. 13/ 41
July 29/ 41.ug. 20/ 41.ug. 19/41
.ug. 20/ 41
ug. 19/ 41.ug. 29/ 41

-ug. 18/41
ug. 30/41

•ug. 13/ 41
ug. 25/ 41.ug. 2b/ 41
ug. 29/ 41.ug. 19/ 41
ept. 2/ 41
ug. 17/41

Aug. 23/ 41
Ug. 20/ 41
apt. 3/41

oept. 3/41
ept. 3/ 41
ept. 2/ 41
ug. 30/41,ug. 23/41
ug. 30/ 41

July 30/41
AUg. 30/ 41.ug. 2/ 41
ug. 30/ 41

July 30/ 41

b 50u
5ow Nc

d 500 n
14 a

to 5t»o
3buc

d
13 e

25Ûb m
250c

d 250
lb a

3b0to 14

3bv •fc
3bod ft

17 a
to 250

2500

25*d if

16 a 250to 250 n

250 M0
d 2>* «

19 e
to 500

500 «0
d 5wu

20 a 500 *
to 5*0 II

500 *0
d 5*021 a 500 «
to 500 «

5Ou MO
d 500 «

22 a 5o0
to 500 M

50w Ifo
d 500

23 a
to 3uv n

3bo *0
3b0d «

24 a
to 250 «

250o
d 250

25 a 250 w
to 250 «

250 «c
250a *
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Tin» . lantedlot Contents

3/8" normal
3/8 normal
5/8 normal
3/8 normal
3/lt» normal
5/le normal
3/1b normal
3/1o noraal
1/4 normal
1/4 normal
1/4 normal
1/4 normal
3/8 normal
3/8 normal
3/8 normal
3/8 noraal
3/lo normal
5/1b normal
5/lu normal
5/1b normal
1/4 normal
1/4 normal
1/4 normal
1/4 normal
3/8" noraal
3/ b normal
3/8 normal
3/8 normal
5/1b normal
5/1b normal
5/14 normal
5/1b normal
1/4 normal
1/4 normal
1/4 normal
1/4 noraal

JO (per aq.ft.) 1b a July 31/42
u«. 3/42

July 51/42
July 30/42-ug. 5/42-ug. 5/42
July 31/42
July 50/42
July 51/42
ug. 31/42

July 51/42
culy 30/42
July 10 L 11/42
July 11/42.uly 10/42
July 10/42
„uly 11/42
July 11/42
July lu/42
July 10/42
July 10/42
July 10/42
July 10/42
July 10/42.uly 13/42
July 14/42.uly 15/42
July 15/42
*uly 15/42
July 15/42
July 13/42
July 14/42
July 11/42
July 11/42
July 11/42
%uly 11/42

80b 1
1o
1d

7 a 1
1b
1c

d 1
8 a 1

b 1« i

1o
1d

10 a 1
b 1

1c
d 1

11 a 1
b 1

1c
1d

12 a 1
b 1

1o
1d

14 a 1
b 1

1o
a 1

15 a 1
1t
1o
1d

lb a 1
b 1

1c
d 1

1ime :1anted
1941

Contentsbox

upi.er naif July 14
lower iiulf July 14

s. upper half July 15
lower bulf July 15

R upper half July 21
iowor half July 21

200 - 1" clama normal
50 - 1” clama poratal

38 - it-
25 - it-

150 cl LUS noraal
clams normal

clxu& noraal
oljjas normal

100



Study Growth and Survival as .effected by Stunting and CrowdingTable 2 : Results of the end of the first Year on the Experiment to

Qrig, size ,
type and
number

Date
Planted
1941

Date
dug
1942

%i7 û /7 ^ ^ jp" f j 2,1 7 f Ç* $ I O't 'il NO •
lx 1*1 lk l& 1-r 111 jji &1%1& ]J &Hi ir*2 Of clamsl'y- lia 1% lia it IJ* lÂ 13#No. of Plot Dead Dead

Largest dead
1 17/322b9 116 43.124 11 17 20 13 6 6 2 3 0 1 0 0 0 1Square 1 ( a ) 2p0 normal Jul.l6

30 " ltw Sep.16 aug,13
Square 2 ( a ) 2$0 stuntedJul .16 Jul.16

lj"

2 2 1 2 3 6 10 19
2? 2267 1 3 2 2 0 2 0 0 0 0 0 1 0 1 0 74 32.724 11 10 16 22 10 21

Square 5 ( a ) 300 normal
It"

3Û 0 stunt ecT
83 36.6Jul ,23 Jul.23 10 7 7 6 24 ll 14 14 37 18 23 11 19 b 1 5 5 1 2 304

Square 4 ( a )
481 1 13/32AUg.14 18 24 49 38 74 61 34 43 34 11.230 10 4 0 2It" Aug.14

Square 3 ( a ) 3b0 normal
36.1Sep «13 Sep.13 3 2 7 3 13 4 11 38 21 29 21 13 7 .

6 2 1 4

Aug. 1 Aug. 1 3 4 3 6 14 11 23 27 41 37 36 36 40 13 16 8 4 3 2 3

Sep.16 Sep.16 8 0 4 1 9 7 11 16 21 31 24 17 21 8 14 6 4 2 1

4 7 3 l 17 12 10 10 14 8 9 911 3 1 1

3 6 29 10 28 12 17 14 13 10 211

Aug.29 Aug. 28 31 19 39 39 37 44 48 26 21 6 3 1 0

Jul.29 Jul.29 19 13 28 23 24 13 16 8 4 4

114li" 313
Square" Tfa}

Square 7 ( a )

500 Normal
lj"360 normal

b6 l6 *51 399

li" 107 31« 9333
250 normal

1 3/8" Jul.16 Jul.18
Square b ( a )

218 9 3 4 3 . 3
250 stuntecT”

1 3/8" Jul.18 Jul.18
Square 9 ( a )

Square 10 ( a ) 5o0 stunted
ll"

Square ïï ( a ) IJU stunted
ll"

88 37.11 237

23.81 427 102
I 3/8

Largest dead
I 19/32“"'

Largest dead

24842 1 2 72 29à
Square 12 ( a ) 500 normal

3 52 29 42 25 19 12 3 3 0 1 1 0 29 8 8 1 1 1 1 2 6 2 2 4 5 9 143 31.1H" Ulg.15 üUg.15
oquare 13 ( a ) J00 stunted

ll11

Square T4 fa ) 360 normal
U"

24 11 10 1 0 1 116 28.2 1iAug.2? Aug.27 12 19 31 36 37 23 41 29
Sep.10 Sep.10 7 1 14 2 8 8 19 17

411

27 29 18 25 14 10 7 4 6 0 4 8 8 29.32 /8 r~2iy32
Largest dead

Square 15 ( a ) 2'50' 'normal
I ill

Square ~T6 ( a ) JÇ& normal
ll"

Square 17 ( a ) 2$0 normal

250 stunted
ll"

Square 19
'"fa ) 300 normal

84 38.18 14 17 21 7 U 10 10 4 2 1

Sep.12 Sep.12 26 6 6 6 14 11 22 19 29 22 24 21 29 9 7 0 2 1

_3 1 3 8 I? 3 13 19 17 9 11 5 4 4 0 0 0 1 0 0 0 0 1

1 8 9 2 1 1 8 2 8 1 0 6 0 3 9 2 3 _

Jul.31 Jul.31 4 2 6 7 12 220

95 27.1349
78 38.8

l|201AUg .20 xi.ug.2Q

aUg.5 aug.5
Square 18 ( a )

113 45.6250 Largest dead
1/3 dead from
1£ 1 19/32
daad .raaent

1 17/32

38 29 27 19 28 ll ll 2 3 0 1 0 1 140 31.7441nug.20 Aug.20 2 9 7 14 22 13 30 34H"
Square 20 ( a ) 500 stunted

Square 21 ( a ) 5O0~stunted
Aug.29 Aug.28 18 10 38 22 65 35 74 36 32 19 19 8 7 0 1 0 0 l 1 l

Aug.25 Aug.25 16 17 27 31 56 32 61 39 27 11 8 3 5 1 1

Seo.2 19 4 10 7 19 13 23 23 43 21 37 2 b 22 lb 3 1 1 0 0 0 1
6 4 7 6 13 13 11 24 28 22 18 7 7 4 5 0 0 1
7 1 1 0 6 1 0 1 0 1 1 7 1 8 2 8 1 6 1 2 1 5 1 1 1 1 3

AUg.30 AUg.29 8 7 8 9 19 22 2 6 20 30 14 11 7 2 0 3 1 1 1

8 0 1 6 . 2486
I t" I t4 4 9 1 1 4 25.3

Square 22 ( a ) 500 normal
lj"

Square 23 ( a ) * J^O" normal

1 19/ 32
Largest deadSep.2 158 35.1450

li" Sep.3Sep.3 103 36.8 1 9/16

1 19/32
279

Square 24 ( a ) 2 5 0 normal
d"

250 stunted
lj"

^ug.30 Aug.29 70 28.4246
Square 25 ( a)

45 18.7 1*240



2.T u b 1 eo fT ft b 1 o y 'a u t* A * r y

urig . size
typo, und
number.

lotal
lio.of

// 3 ]£. 9
± 3% i f 15* 17Î

)7 o ) 9 tr i) / / 3 jjT /JL e7 7 ±9 . /S''

il£ l/£ i.3* I/ -u7£ I?£ i“ÿ -3A 1*7^ it7 -4 «** -i-7̂ £L? i& îi: .'o. of - lot Typa Concen-
tration üead 1 lead* » lx

ft.ib o 20 23 4-4 29 48 52 frO » >5 47 44 21 1^ o 4 J I ü J 1 1

69 4$ b7 OQ 93 55 79 38 5t> 22 lb 7

2 " *3 >2 35 44 90 74 114 128 ?11 1j4 163 121 101 54 26 12 13 4 t 2 2 1

" 95 ^9 184 lcb 309 295 278 173 LM >7 44 xj 14 2 2 0 0 1 f
" .". >0 13 3fc 18 $7 43 74 114 L 2b 13> 10». oj 7fc 37 35 11 lb 4|

i q t l M , 1 7f t , 2 4'i . 25o nonaal 10 lar s >48 >7.193b•

2a ,lift , lbft , 25a. 250 stunted 10 " 0 3 1 1 2 X 2 1 0tf 9o4 304 31.9o

3fr , t>a ,12a ,Iya ,22a. 30u normal 20 390 2a .72053
4CJ ^Oa .l ja^Oa^xa^Uu stuntea 20 2u.b2254 4ot>

5ft , 7a ,14a,lt»u ,23ft. 3o0 normal 40 M 137b 507 32.1



esults of &xperluenta for the : urpose of tudylsg Growth *ri <Sthe Sffeut of ^ rowdiag on Growth.Table 4:

trig. aize.type
and Number
1 ft. square

Date Gate
pianted dug x1941 iÇ42

,7 o g ./ ij. ii , .s' )3 j7 7 a9 O' 3 l fOtttliO.
î iTt Î3» i î£ ilï”

.C'y J 3i iTt I3Ï 1* 13» x7£ 1*3» of cions
1Ji i -k ib- itifi* A A il ^^^ A£..0• of 4 lot

Dead Dead

20D 1 ’ c lo:?i&
normal

Lux upper
137 bO 43.74 19v Ui.14 t ui.14 j 12 -2.to .'LJÜ.

50 x" cions 3 6val.l4 Jui.141 ox lower 3e 8 211 o 19 22

l>u if” elans Jal .13 Lux .15ox upper 3 7 2 6 5 11 ; 17 ? 12 7 fc _ > _

to o 3 3 1

153 54 34.7
38 1à ’ clams « ul .15 . ui .15Lox lower 1 I 34 9 26.4112

lou If ' olams «. u1*21 vt l .21ioi r upper 4 21 1 2 2 3 6 w 3 >91 2o 44

23 If" clanstox lower v u1 .21 .ic i .21 4 2 2 21 7 33.3b



;Hbie 5: iffeot of > 1:*iu*t on m̂all Clara*.

\u .bera In uu& J lots.

Lir*e.....jJLAll

T3
CO Q

I «H O X3 r-4Ï r-4 oc H H® it
*5 *H 3
t o ^

5 Z o *o #
l pter 4u « *£

lot *

A ©
? : I

O fH
3 © 3 •

*> c <ac« d > f
i i a iH 9- TT*

ub-lot
Lune 12: 3<S0 dug - - 50 injured)

72 10? JU I 164
July

63 7luib 5*31

^ane 12: 41? dug - - 76 injured;
162 143 93 42 6

(June 13: 600 dug - - 32 injured)
138 176 33 168 7

(June 13i 6?0 dug - - 83 injured;
320 162 84 43 9

(June 14: 620 dug - - 83
4io 240 73 112 3

758 4bi>o 24 “10l

1682o2to 547 lo "11

8 184 84 "12920 35

injured j
308

injured ;

(June 14; 396 dug - - 45 injured )
58 12

32 *1816122 ol

(June lb: 457 dug - - 32
608 274 273 52 61996 5?11 11 ‘24

874 8 “21252 206 170 9514 t>6

(June lo: 475 dug - - 30 injured;
81 12873 210 308 152 32 '2816 110 50

8596 2186 1581 1009 869 ®5 1357 1028 270Totals

58 -mull Largo

Total of: 4035 dug - - 365 injured
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Table 6: Effect of , Digging on Small Clams.
Numbers in Dug Plots.

Small Large

rJ
©

rH00CQ £*3T3rHrHrH H•rH 0- JrH 0rH rH4Ht>>dd o0 0) <3 •-p d sou -H d
Q <H

I drH .
£ *0 0
d x)

•Hd d•H jqt ?per 4uf
Plot B

>0 2 0 TJ> dId •HI rHI ©•H •Hi—!H|CQ O fHHE* d-1
;jub~
Plot

(aug. 2: 802 dug - - 22 injured )
7b2 14 289 32

(aug. 6: 67b dug - - 57 injurod )
5bl ' 24 184 54 169 12

(,-nig. 18: 454 dug - - 5 injured )
235 20 165 25 110 24

( Aug. 18: 901 dug - - 33 injured ;
236 46 149 84 119 11

296 25 Sep. 16301 249
270 1613 n 22

696 1406 25n

8 518 190 29It

(AUg. 19: 1036 dug 13 injured]
144 46 53 49 89 8

( Aug . 29:
268 3»

647 260 302 f*

735 dug - - 41 injured )
60 46 34 3618 22411

( AUg. 29: 462 dug - - 26 injured )
128 30 121 79 74 12 Oct. 8366 22014

( AUg.29: 520 dug - - 35 injured )
84 28 93 43 3b 716 252 116 11n

3616 1341 2318 246 1114 412 927 102

small

36.6
Large

Total of : 5586 dug - -, 210 injured



'labié u»: effect of l'igglûf on - >aull Clou.

i.vmber» In Indug î lots .

0**11

o
e> -4U •O >5H«5

>-a a «H a N Su U« S XJ 3 3 I & a •a tu
â ** tj

?v- 1 - , cr 4„ f >
i lot a r! 5 * «9> 3I O » O 3 d 3 o*4 0 *< d p—4 4̂

. t b-
i lot

^564 55 529 35 54 69 25 ep.lè

22 - 25

322
oio4 55 365 60 737 49 92

1 513 2b 352 42 324 3b 93 25 » 24

1 114b 90 244 4o 22 106390 15 2b ^mull 1" <
less In ti

square.
1016 148lû 60xb2 17 63219 10 bet . 2 11 small

1" or les(

19t12 1165 b8 298 162o 1875 M o

78b 1560iA 08412* 130 7 12 9 7 -j/attll all
or less;

different j
from rest ;t
to screen.

H

1435 161 246 8442 270 24 35 " 10

102o3 1355 3642 483 2628 205 594 155

null i. .irge
2 6 . 8



Table 7: afreet of Tigging on âaali Clama.

I.uabers in ilota .

to•o 30) 3J Ü00 cn
H a *3 >%Q0 -4 rH *3 3)n *-si *4 a Vi >>Upper 4ü f rj

Plot C
.G -O•r-4

3 I -1 3 ® 3
’ > v> «
3—u:>I G I O G H•-A *4

ufc-
î lot 1941

% <ug Oct .25: Total ; - 867— 693
/ 547 356

ji. jug cct . 27:
I* 730 452

i Jug Oct .29:
? 475 142

M lug Oct .29:
.?* 1325 510

* uig oct . 30:
/ 413 314

1 79 36 59210 16 36 2731 4 Nov . 15
2 Total:- 9?9— 745

142 39
105 25 54

«7 52 53 0 Kov . 17
b cal:- 330-- 42

be 42
32 24 47
30 7510 lb 20

8 iOtal :- 673— 526
304 163

6b47 54
49 lb8 18 " 1832

2 Total:- 525 — 416
557 42

Total:- 783— 670106 112

41 19 49
110 7242 259 "

M J-UK Oct . 50:
t 872 432

82 1811 1558 38 8 -41 29
M lug Oct .51:

s’ 721 9b8

% j-tg Hov .l:
690 784

6614 Total:- 0O9— 462
336 65
Total :- 680— 553386 28

26 35
55 106 5 54 , Tec . 2

lo 2647 54
65 69 7 H 139o

Totals / 5773 3958 1909 509 568 539 398 96
Small

6 7 . 4 narge

519 208 377% 55 ?6: 4492

i .ben first dug only marketable aize taken.



Table ?a: effect of Digging on üzaull clams .

.Miabars In Undu* r lots .

^Ciii ao
dw

H H •o d >>*? H H O S
•r*

-H e —4a © ©
3 * 32 >»*-» IH -4b j j e r 4c 1 ^i > lot C

i 3 © d
** «g ~i

> *d«H • © « o a •H 1 (3i-
4 ~

ut—
.lot 1?41

4282 1051 104 55 521 15 54 25 r. - >v . 15
oc 18119?4 502 71 70 15421 25 ft

78 2801 912 45945 64 15 22 « 19
976 ?81 242 114 7o550 14 12 27

1058 108 518 18 28100t»5b >9 22 M

1875 61812 45u 7b246 512 54 56 25»

528 155U. »72 17 282o5 555 44 *1* 4o

1758 488 14811 58215 28557 ol c • 5

9485 1584 5549 827 2846 578 205 192

mall

2 8 . 9



Table 8: Effect of Digging on Small Clams.

Numbers in Dug plots

Small ' Purge

a)
d 5»0 d0} HH H d H d«50 r—I r—I © •H © H© £ © d

H Hco o
£ !>> rH•H JCJ © 2 •H Hd

£ 0
0 ©
M d

© d-p 3
Q

Upper 40* >
Plot D

© a >> d ''“Dl ! 3 •H ir^CQrH -*» •H H •H

oub-
Plot 194-2

Dug Apr.21/42: Total 1194 28 77
45 14

1 95b 133
675 298 78 4b 162702 May 20.

Apr.23/42: Total 13073 Du 1020 113 72 102
628 268 35876 176121 272 24 Lay 29.

6 1048 169 46Dug p̂r.24: Total 1342
1318 144

79
186924 592 16 May 23.234 126

8 Total 148
1680 148

879 138 48 83bug April 25:
1104 500 324 43b 320 32 May 30.

856 289 Dug ipril 27:
1308 662

Total 10o7
2188 234

127 5b
276 188190 20 May 25.

April 28: 896 146 58Total 116911 69Du
880448 82106 58 12 May 28.113 404

5812614 Dug april 29:
1556 1070

Total 1142 912 4b
78 188924 0 May 26.322 44

lb 960Dug April 30: Total 1224
1016 182

x35 79 52
248 238 8 «June 2.120 72 54

1332 2210 1107 126
7527 1085 417 5o4

4446 8784 13909127
9593

33.6



Table 6a: Effect of Digging on omall Clams.

Numbers in Undug Plots.

omall Large

a>
Pm co—i H
î>>Î50 H i—1 to >>0 (D Hd © 5 ©

JG 0) ,£} Hm 3 © o
3 H ^ ^£ <S £

© <D
d TS d

© H*H d '1 HHLpper 4Qf
Plot D © 3> >^“3 P £

.0 *H
*‘“3! I•H a •HH •H —i

Lub-
Plot 1942

66 1074 80614 21204 May 211029 2912

308 46lp86 124 64238 464 " 294 1092

8772 4282370 108 230 90322 22Î12

811881462 246 370410 72 " 23322

448 328 812841648 28456 122 " 2310

528 601788 June 16724 116 314 1412 44

364 18 11848 1864 372 May 26302224413

356 681792 168 " 2648 392 2232C15

3444 2310 143 63814447 528 9790 2163



Table 9: Lffeet of Digging on Small Glams.

Numbers In Dug Plots.

LargeSmall

«50
•d 0
00

0) 0! I0 01 >>rH *0rHT0rH rHt£j 0) ! It*0 01—I >>00 £
£3 0 0

0 4-»0 T3
£3 rH
0 O

a JM rl ® 1
0 5 -P 0I 0 0 -Ha ^VH

l 0•H•H n>Lower 40T >
Ilot Jü

CD a *r~z
0a •H Isi •HHr*S •rHHwrH

Sub-
1'lot

(June 17: 96 dug - - 16 Injured)
278 712 241
(416 on surface; 139 r shells)

(June 17: 63 dug - - 12 injured)
342 1010 297 16 20 3
(74-3 on surface; 332 % shells)

(June l8: 123 dug - - 11 injured)
780 1824 386 13
(342 on surface; 167 è shells)

(June 17: 71 dug - - 9 injured)
236 364 119

( 703 on surface; 250 jj shells)

(June 18: 40 dug - - 3 injured)
944 1100 340 5

^
19 3

(460 on surfaoe; 220 £ shells)

(June 18: 26 dug - - 4 injured)
564 780 592

( 562 on surface; 281 half shells)

(June 19: 53 dug - - 6 injured)
753 829 368 335
(314 on surface; 172 half shells)

(June 19: 12 dug - - 1 injured)
314 872 464 16 12 6

( 802 on surface; 285 £ shells)

8 46 3 462382 July 171

bfa2362 142 "3

8 " 28362854 4 76

8 41 4 « 2911 14 421930

3156 » 30301

8 3021 « 304341211

2860 Sep « 214

2464 12 2 July 3116

tl32 Ï41 =75 261 16
Large

21420 4213 7691 2807
omall 466 dug - -o4 injured

4344 on surface; 1846 £ shells

64.6
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Effect of Digging on Small Clams.Table 1Ü:

Lumbers in Dug Plots.

small .Large

2
d0

o r-fGQ rHiH toto HH 0•HrH
0 5 !>>d d rH0rH 1M 3 'SI

d
"H d

0 H
-p dG 0 0^rG H

0 o
•H•H

0 d d > 'd

ILower 40’
Plot F

H *HI •H•H
di HrH

tr-I
sub-
plot

59 dug - - 5 injured)
846 128 18

Uug.29:
1564 1555 sep.I71

(a.ug.30: 74 dug - - 16 injured)
1088 320

(-̂ ug.30: 53 dug - - 4 injured)
176 85

(AUg.30: 60 dug - - 5 injured)
1340 718

26 83 35

361068 4346 24 ûe£.29
5 368 11 Oct. 1224 77

49 dug - - 2 injured)
3b2 82

(s.ug.29:
6 57& 562 341416 2»1£

- 6 injured)(lug«29: 70 dug -
8 420 248126 334 2 12 434 f!11

(jiUg.29: 45 dug - - 4 injured)
125 41 8

.-i.ug.29: 100 dug - - 10 injured )
365 102

689 206 3 1233 " 1714

980 353 9 58 6 20lo

Totals: 9213 4584 2372 632

65.8

49 232 5 99

LargeSmall

Total: 510 dug - - 50 injured



Table 10a: Lffect of Digging on 3mo.il Clams.

Dumbers in Undug Plots.
Large3mal L

dd d
0 a

33C3 0
drH rH dH d

-u- —! •H 0 0•H r-\
o £

-3 0 d d Î»H Vi i—I
O ,3 H

0 O
d !•H d 0H

Louver 40*
Plot i

> 0 d £> -p dd
t•H I d eH i d o •3 -HrH-r-i d—: '4Ur— H«

Dub-
Plot

165 593412 1114 1042 50 3ep » 20170 92

886 582 62684 35 4 .. 23150A

" 26461184 310 2393 495441

158 66488 356 14 " 301790 327

1278 382 12 Oct. 340 1232 74 141C

87 63982161 54 1214 " 915212

798 243 4 " 1772 243279213

8 " 1868814 5221 r>

24411215 c~

151 481 23 11514121 3620 3724 828

Small Large

49.2



Effect of Digging on Small Clams.Table 11:

Numbers in Dug Plots.

Small Large

w>nT)*0
03 ro0)

«HX0)
>>"OHrH
rH3D •H 0>H33 i—I o
Hî>> M3© £ U <3d

Q 3dI i—?•H.d <D .d H 2*r-i
* -P Pi> T3 •r-330 C3 a oLo -.fer 40’ ^Flot a- H

•» "»
3 »Hdi a>dî •H!
Q <Pd •H•H iHP Hj02

Sub-
plot 194118(Dug Nov.10: Total 78

1138 720 300 o4

Dug Nov.11: Total 60
1406 671 3&9 89
Dug Nov.11: Total 44

1634 328 178 97
Dug Nov.11: Total 40

1709 343 221 116

48 8 4
6311 12 Dec. 3

38 16 1 3
3o3 3 0 10b . n

1823 1 26 16 7 09 April 3

1919 0 28 3414 3 0 4fl

13Dug Nov.13: Total 311690 716 388 94
034 2

7 44 242 0 17If

Dug Nov.14: Total 39
2223 833 478 174
Dug Nov.14: Total 36998 378 392 46

13 22 20
6311 169 0 13if

62723 0
14 14 22 24 23?»

36Nov.14: Total 37
214 128 20

14 3 4
617ib 14 0 27tt

LL2&4 4423 2474 700 81 238 44 3
Small Large

236 149 13 2764.1 423
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Table 12: jïffect of Digging on Small Clams.

Numbers in Dug Plots.

Small Large

d 3© d
cdi—IGQ oa H © S>>dH rH d ^0 •H d © rHerf) —i •—i d© Ha © £ © d

*d H© O

•H I >> d © d.d ©•H d > d H -p dLower 40» £
Plot H. H

0) a »•H i d Ofl *HI I d © •HH|W •H d

Sub-
Plot 194248196 126Dug May 9: Total

1054 748 466
12 10

46 381 52 30 14 June 17
69Dug May 9: Total

2050 912 1098
132 51 7 5 " 19184 163 72 90 0

63 46 8Dug May 11:Total
614 572 296

120 36 46 6464 34 0 " 23
81 16Dug May 11: Total

1560 252 792
110 2 118 84 116 8130 14 24

46Dug May 13: Total
1300 468 232

73134 3 12
7896 222 24 4 " 27
84164May 13: Total

1224 350
70Dug

1118
0 10
5611 20 " 2634 94 134

May 14: Total
620 392

43Dug
2558

4294 4 5
98 116 46 614 250 20»•

64Dug May 14: Total
1194 496 304

134 79 2 9
182 384274 0 24

11648 3292 4130 680 634 778 238 166
Large

389 412 33 70Small 1104

36.1



t
H

o'
•xl
o

H
S

O
CD

C +
hi

•
o

Iro
K

>
H

| \
JI

H
H

O
I

H
M

c+
S

n
O

ro
» - 3 P o ' H

C / -
CD

B
H

H
H

H
ro

H
H

S
n

P
SN

ON
s £

>
SO

o
li

v
in

g
H

oo
S

n
S

n
H

SN
O

s
ro

4 *
4 ^

H
P

O
o

o
O

S
.O

s
O

s
ro

••
C -

ro
B

H
H

H
SN

SN
ro

O
s

ro

^-sh
e
ll

s
ne

w
P

o
o

A
SN

( T
>

V »
so

ro
o

S
N
H

SN
H

O
O

oo
o

o
oo

ro
ro

ro
> h

>
4 *

CD
«

H
H

^-sh
e
ll

s
SN

4»
SN

O
s

04
o

O
s

ro
c +

4>
so

SN
cr

so
O

s
-o

so
ro

tit
o

ld
oo

O
o

S
n

ro
O

s
O

s
ro

ro
i

o
oo

o
H

>
a

'
CD

Ü
H

H
O

s
H

*
in

ju
re

d
S

n
S

n
S

r
oo

oo
S
n

ro
SN

CQ
OO

4 *
O

s
O

O
s

O
s

O
s

4 *
IO

H
*

H
*

P ( fc
a P

H
O

H
H

P
H

H
H

H
H

P
*

SN
SM

li
v

in
g

P
H

H
OO

SM
S
n

4>
*

SM
ro

o
0 *

oo
fi ?

oo
oo

o
O

S
o

ro
ro

g
h

j
H

H
*

O
H

tP
H

H
H

c+
O

s
m

ud
-fil

le
d

H
H

O
O
O

ro
4»

4»
0)

A
H

hi
OO

o
O

S
ro

os
ro

ro
Cto

i
CD

w
H

H
H

so
ro

ro
ne

w
ly

d
ea

d
oo

4 *
4 *

O
O

s
ro

4v
os

ro
r * *

H
1

H
O

H
to

ro
ro

in
ju

re
d

oc
CD

O
oo

oo
4 *

o
oo

ro
ro

D
at

e
fi

n
a
ll

y
d

u
g
.

g
3

3
3

2
3

3

0 H
ro

ro
ro

ro
ro

ro
ro

4
>

o
c

Q
s

ro
-o

O
s

SO



"'able 13. xperiment to det«min« tfc* survive1 of clans wheu planted
In abnormal positions.

Number and Size Position De > e plan-ted 1942
June 29
June 29
Juno 29
Juno 29
Juno 29
Juno 29
June 29
June 29
June 29
June 29
June 29
Juno 29
July /41 early
July /41 early

July /41 early
July /41 early

July /41 early
July /41 early

July /41 early
July /41 early

?HUcb"r
recovered

Or.to checkod
1942
JUly 22
July 22

July 27
July 27
July 22
July 21
July 27
July 27
July 21
July 21
July 27
July 27
July /41 late
July /41 late

July /41 late
July /41 lato

July /41 late
July /41 late

July /41 loto
JUly /41 late

Timber
deed

Per cent
dosd

25.0
K.(

1 *4 46200 small
200 small

on side
upside doom

on side
upside down

on side
upside down

on side
upside dawn

on side
upside down

on side
upside dawn

on aide
upside down

on side
upside down

on side
upside down

on side
upside down

17 29

K200 scjall
200 small 27 1.3v.130

158 12 7.5200 medium
200 medium 174 40 22.9

185 11. i

15.9

200 medium
200 medium 22

140 20

88100 large
100 large

100 large
100 large

200 medium
200 medium

14
37 75

1.232? * 3.4
184 3.221

38150 25.3
31100 large

100 larr®
200 medium
200 medium

17.214
< 7.55074
11.5191 22

173 17.330
100 largo
100 large 11.911g 61.750



Table 14, Experiment to determine the survival of clams when planted
in abnormal positions.

Number and size Position Date checkedDate plan- Number Number
recovered dead

Per cent
deadted

Aug, /41 early
Aug. /41 early

Aug. /41 early
Aug, /41 early

Aug, /41 early
Aug. /41 early

Aug. /41 early
Aug. /41 early

Nov. 5/41
Nov. 5/41
Oct. 30/41
Oct. 30/41

Nov. 5/41
Nov. 5/41
Oct.30/41
Oct. 30/41

200 medium
200 medium

Aug. /41 late
Aug. /41 late

Aug. /41 late
Aug. /41 late

Aug. /41 late
Aug, /41 late

Aug. /41 late
Aug, /41 late

Jan. 3/42
Jan. 3/42

Dec. 31/41
Dec. 31/41
April 10/42
April 10/42

April 8/42
April 8/42

>

25on side
upside down

on side
upside down

on side
upside down

on side
upside down

on side
upside down

on side
upside down

on side
upside down

170 14.7
44,546101

100 large
100 large u 5o34

82.973
200 medium
200 medium 184 15 8,1

154 19 12.3

13.6
44.4

100 large
100 large 88 12

90 40
200 medium
200 medium 185 6.412

165 18 10,9

36.0
70.0

100 large
100 large 25 9

30 21
200 medium
200 medium 8.1172 14

176 3 4.5
100 large
100 large

on side
upside down

6 9 14.2
22.25 13



Table 15. Experiment to determine the survival of clams planted at
different depths and in different positions.

Number and size Depth and position Date planted Date checked
1942
June 30
July 2
July 2

Aug.11
Aug. 11
Aug.11

June 30
July 2
July 2

Number
recovered

Number
dead

Per cent
dead1942

872" deep normal
4" deep normal
6" deep normal

2H deep normal
4" deep normal
6" deep normal

2" deep on side
4" deep on side
6" deep on side

2M deep on side
4" deep on side
6" deep on side

2" deep upside down
4" deep upside down
6" deep upside down

2" deep upside down
4" deep upside down
6:' deep upside down

100 small
100 small
100 small

July 21
July 27
July 25
Sept. 2
Sept. 2
Sept.4

July 21
July 27
July 25
Sept. 2
Sept. 3
Sept. 3
July 21
July 27
July 27
Sept. 2
Sept. 3
Sept. 4

12 13.7
891 39

98 83 7
100 small
100 small
100 small

97 10 9.7
25 25.5

82,4
94
96 82

68100 small
100 small
100 small

14,7
78.0
100,0

10
8b100

89
100 small
100 small
100 small

Aug. 11 99 20 20.2
43ol
78.6

95Aug 11 41>•
61 48Aug.11

87100 small
100 small
100 small

28June 30
July 2
July 2

72.1
100.092 92

100 100 100
100 small
100 small
100 small

Aug 0 11
Aug. 11
Aug. 11

100 34 34,0
75.57394
89.347 42



Table.16. Experiment to determine the survival of clams planted at
different depths and in different positions.

Date planted Date checked
1942

Number Per cent
dead

Depth and position Number
recovered dead

Number and size
1942

96July 25
July 24
July 24

Sept. 4
Sept. 5
Sept. 7
July 25
July 25
July 25
Sept. 5
Sept. 5
Sept. 7
July 25
July 25
July 25
Sept, 5
Sept, 7
Sept. 7

7 7.32" deep normal
4" deep normal
6" deep normal

2” deep normal
4" deep normal
6" deep normal

2H deep on side
4" deep on side
6“ deep on side

2" deep on side
4" deep on side
6" deep on side

2° deep upside down
4" deep upside down
6" deep upside dorm

2“ deep upside down
4" deep upside down
6" deep upside down

June 30
June 30
June 30

100 medium
100 medium
100 medium 1634 11.1

45.998 45
66Aug.11

Aug. 13
Aug, 13

100 medium
100 medium
100 medium

100
57 57100

98 44 44

96 20.8
55.3

100 medium
100 medium
100 medium

20June 30
June 30
June 30

5294
86 87.275
98100 medium

100 medium
ICO medium

10 10.2
37.5
48.9
50,0

96.5

Aug. 11
Aug. 13
Aug. 13
June 30
June 30
June 30

96 36
4694

45ICO medium
ICO medium
ICO medium

90

8083
ICO medium
ICO medium
ICO medium

59Aug. 13
Aug. 13
Aug. 14

100
5277

47.871 34



Table 17. Experiment to determine the survival of clams planted atdifferent depths and in different positions.

Number and size Depth and position Date planted Date checked
1942

Number Per cent
dead

Number
recovered dead1942

650 large
50 large
50 large

50 large
50 large
50 large

50 large
50 large
50 large

50 large
50 large
50 large

50 large
50 large
50 large

50 large
50 large
50 large

502" deep normal
4" deep normal
6" deep normal

2M deep normal
4" deep normal
6" deep normal

2” deep on side
4" deep on side
6" deep on side

2" deep on side
4” deep on side
6" deep on side

2" deep upside down
4" deep upside down
6” deep upside down

2" deep upside down
4M deep upside down
6" deep upside down

July 1
July 1
July 1

Aug. 14
Aug.20
Aug. 20

July 1
July 1
July 1

Aug. 14
Aug. 20
Aug. 20

July 24
July 24
July 24

Sept, 8
Sept. 8
Sept. 8

July 24
July 24
July 24

Sept.8
Sept. 8
Sept. 8

July 25
July 24
July 24

Sept. 8
Sept. 8
Sept. 7

12
50 3819

‘4650 23
14.847 7
2850 14
4650 23

650 3
5850 29

50 35 70
650 12

50 168
48 66,632

93.6July 1
July 1
June 30

47 44
43 46 97.946 46 100

50 48Aug. 14
A\ig. 20
Aug. 20

96
3650 18

4650 92



Table 18. Experiment to determine whether clams can bury themselves
when scattered on the surface.

Date of scattering Plot number Size and number
scattered

Number of clams on surface at date
of reading.

June 17 June 28June 21 June 28

1206June 14 1 1400 large 1241
tt 26514 2 it300 232

281n 14 3 » 275300
'* 16 604 200 small

" 16 5 137 large 104

" 16 6 400 small 102



Experiment to show the ability of clams to bury themselves on scratched surfaces.Table 19.

Number of clams on surface at
reading

Size and number of
p.lams scattered.

Start of experiment Plot number
date of
Aug. 15 Aug. 19 Aug

2550 medium

50 small

50 medium

50 small

50 medium

50 small

12 41August *12

21« 2 1312 none

6fl 2312 3 13
11 12 34 none none

16 85tl 12 2

611 12 14 none

Sent. 18Sept. 11

18250 smallSept. 2 1 30

250I! 152 112 21

25011 2 H3 31 23

150 18I I 152 It4



Table 20, Experiment to show the power of clams to bury themselves in furrows.

Start of experiment Furrow number Size and number of
clams scattered

Number of clams on surface at
reading
726

date of
Aug, 15 Aug. 19 Aug

50 medium12August 1 11 7 4
it

50 15 612 It2 ?
fl

50 small12 3 3 none none
ti 50 612 tt4 none none

Sept. 18Sept. 11

50 smallSept. 2 1 0 0

502 2 1 0
2 503 3 1
2 504 1 0

52 50 0 0
62 50 5 3

2 507 1 0
82 50 3 1

2 509 2 0
2 5010 4 2



txperinent to determine the survival of cliuas when exposed
on the flats orar periods of varying

I)nto ottttftod

fRblo 21.
Por cent
dean

1tomber
dead

'tonber
recovered

Date plantedType and length
of exposure

Number and size

131 2.24July 41 late
« 41 «

" 41 "
July 41 early
" 41 M

days on flats
ff ft If4

200 snail
3 :4174N200

154 712m41mn 5200

155 1.934141 itn3200 medium
f 4.017241M414200 < >

160 7.51241I»41*i5n200

6944141«3100 large
100 " 89341414

11109041n 4X5«100

41E4141ft200 snail 3
12141414200 ft

3019141415 nit200

1.6104 34141200 medium 3
2.044141H4200

164141m5200 M

4.4414141«100 lery*3
100 " .

3.6
64141M4

02 341415«100

4.6152 741“»•41
" 41

41200 sea11 Uj•* 41
« 4i

3 n4N200
5.291715 Nm200

123 .4« 41
" 41
" 41

« 413200 medium

l150» 41
" 41

«« 4200
MOTl5M200

5.65100» 41
" 41
" 41

n" 41
" 41
« 41

3100 large
4.197 4•*n4100
7.5793?»5 H100 M



Experiment to determine the survival of clams when exposed
on the flats over periods of varying length.

Date planted

Table 22.
Date checked Number

recovered
Number
dead

Per cent
dead

Type and length
of exposure

Number and size

8Aug. 41 late 170 4.7200 small 3 days on flats
4 » H ii

Aug. 41 early
H 41 H200 ii 41

281825 15.3it it H200 H 41 41

165 5n n H200 medium 413 41 3.0
196 4.5II II II II200 41 41 94

5 25200 it 11 11 11 41 41 12.9193
78 2.5II It100 large

100 «
n 23 41 41

5.6» 11 »4 41 7141 4
5H 75100 H » H 4141 1 1.3

Nov. 6/41
7/41
8/41

180 6.1200 small If Dec. 27/41
" 27/41
" 27/41

" 29/41» 29/41
" 29/41

" 29/41
" 30/41
" 31/41

Feb. 7/42
March 14/42
March 27/42

3 It 11
16011 ti200 11 ti 7.54 125II 161200 11 11 i t 23 14.2

6/41200 medium
200 5.6159It II3 99 9

7/41II II VI99 1534 14 9.18/415200 11 HH H 120 22 10,0
Oct. 28/41

29/41
30/41

Nov. 6/41
7/43.
8/41

11100 large
100 "

11 583 10 17.2
22.0
40,0

11 6811 it4 155n100 II II II 45 18
200 small ti 113 182 17 9.3H200 it ti 114 175 20 11.4

24,85It200 II i t tt 153 38
6/4111200 mediuk 113 n 176Feb. 7/42

March 27/42
April 2/42

April 2/42
" 6/42

18 10,011 11 11200 4 7/41 186II 510 :25II 8/41200 11 11 16911 23 13
100 large
100 "

II Oct. 28/41
29/41
30/41

3 II 26.7
21.7
30.0

71 194 II It II 78 17II 5 II It100 6/42it 69i t 21



Table 23. Experiment to determine the survival of clams when exposed
on the flats over periods of varying length.

Type and length
of exposure

Number and size Date planted
1942

Date checked
1942

Number
recovered

Number
dead

Per cent
dead

200 small 2 days on flats 36June 27
" 29

July 1

June 27.. 29
July 1

Aug « 10
" 12
« 14

18July 22
" 22

200N200 ii4 "
6 "

186 35 18.8H200 11 ti 196 64 32.622

200 it 2 " H it » 29
" 28
" 29

Aug. 31
" 31

Sept, 1

July 22
" 23

July 23

" 29
" 30
" 30

17.8
18.2
18.3

190 34It200 11 11 11 1644 316 »'H200 » n 180 33
n200 2 days in water

4 "6 "
196 15.330200 It IIII 196 16.332ti200 11 11 180 24 13.3

200 medium 2 days on flats
4 "
6 »

June 27
" 29

July 1

June 27
29

July 1

Aug. 10
" 12
" 14

July 2
» 4

179 21 11.7
17.0
11.8

200 H 11 11 200 34200 n 11II 194 23
200 it 112 ti 11 9.8193 19200 n ti 114 it 195 14.8

20.1
296 »200 it 11 11 194 40

11200 2 11 11tt Aug. 31
Sept, 1
" 1

200 27 13.5
10.0
14.1

200 n 4 »
6 days in water

2 days on flats
4 H ti 11

ti 11 190 19H200 25177
100 large
100 large

July 23
" 23.1 23
" 29

6 6100
6 6976 "100 It II II 1 96 4 4

ti100 It2 11 11 ti 2 51 51 100100 II 4 »
6 •'

It •I II 4 H 80 802 10011100 II II June 29 96It 62 6
100 H H2 11 ti Aug. 12

" 14
» 15

Sept. 1
" 1

97 4 4100 IV I» II4 I! 98 6 66 "II100 II tt II 3 90 27 30



Experiment to determine the survival of clams when exposed
in air over periods of varying length.Table 24.

Date planted
1942

Date checked
1942

Number
recovered

Number
dead

Per cent
dead

Length of
exposure

Number and size

58June 252 days July 20 191 30o4
52.6
63.1

200 small
18818ti(I 234 99200

6 187 118•1 11 22 20200

25it2 20 192 11,4
41.4
44.3

17,0
56„2
59ol

200 medium 22
18n200 11 23 190 794

6 167 8411200 11 22 20

1625it100 large
100 "

2 20 94
9611 5427 204

611 ti 55100 22 17 93
200 small 195 15.32 Aug.10 Aug. 31

H 31
Not fit to plant.

Aug. 31
Sept. 1

Not fit to plant.
Sept. 1
" 1

30
189fl 81.5200 If 1544 12

611200

200 medium 12.8
88.4

2 25Aug. 10 194
11200 114 15310 173

6200

100 large
100 "

2 Aug. 12
" 14

Only 55 fit to plant.
94 7 7.4
89 654 73.0655 15 4648II 95.8II 1



Table 25. Experiment to determine whether clams can bury themselves when scatteredthe surface after various degrees ofon exposure.
Size and number Nature of

surface
Date of spreading
1942
July 2
July 2
" 2

Type and length
of exposure

Fresh

Date checked
1942
July 8

ft n

% BuriedTotal no. of
clams recovered

Dead Per cent
dead

Position Remarks

200 small Furrowed
Scratched
Furrowed
Scratched

87.5175 10.8
2.05

19 Upper
H

200 2 surfaceII
II 9 146 73 3 18200 medium H
N 8H 92.5 6185 3.2 H200 i t 14 tin 2 it it 9 76152 2 1.3 n 11 H

200 small Furrowed June 29
July 1

June 29
July 1

June 29
July 1

June 29
July 1

June 23

4 days flats II l 62124 8.811200 11 lower11 6 " I » II 153 76.5 21 1.3 It

II200 Scratched H4 11 6II 4794 11 11.7
13.3

200 Itti if 6 " ti it 7 60 830 H Washed off.
20C medium Furrowed 114 II t! 7 76.5153 2 1.3 II *IV200 i t 6 11 H 8ti 69.5 10139 7.1 H

200 11 Scratched 4 »
6 "

19 6II 29.559 0 0200 tl tlif
19 IV 7 16.621 742 11

200 small Furrowed 4 days air 53.5
21.5

it 7 40 37.3107200 It IfII 'I 22 6 " it 6H 43 it

200 i t Scratched 11 23 4 «
6 »

If 65 38II 7 29.2200 130 IIIf If II 29 n n 27 0 04 H

200 medium Furrowed tl 23 4 '• 62II 6If 34 27.4200 124 11it it 11 30 6 « it 33.56 67tl 67 100 ft

200 H Scratched n 23 4 11 50c 5H H 16.8177200 » 101 »it H 27 6 " it H 7 Floated away. H

200 small
200 medium

Normal II 27 4 II 50.1
17.5

19 6It 13 12.6
11.4

10311 upper
lower

11 27 4 " m 6ti 435



Experiment to determine whether clams can bury themselves when scattered
on the surface after various degrees of exposure.Table 26.

RemarksPer cent
dead% buried DeadTotal no

of clams
Date checked
1942.

Type and length
of exposure

Date of Rereading
1942

Nature of
surface

Size and number

10.6
28.1
15.2
71.4

1715979.5
21.5

Aug. 212 days Y/ater
4 "

Aug. 7
Au>. 8

Scratched200 small Drifted off15S25IfII
IfIt200 69 211322HMit2ti 7FurrowedH200 7510526 52.5ti8 tt4ttttit200

15 10.41447222ttitii27nScratched200 medium 7.815376.5 12ëIIIt8 n4HnH200 10.61816984.5«Hn27HFurrowedH200 8.91516984.526IfII8 4 «ftIfII200
25 14.1

Æ1
16.5

17738.522II2 days airfl lScratched200 small 176 1388.525IItl»14tiitH200 261648422tiII2 "H 7Furrowedn200 175 2987.526tt II8 4 »HnH200
3.241226126tiitH2ii /Scratched200 medium 17.7

11.8
74120.05

83.5
44.5

25tlII8 II4I»IIII200 31ll124IIII2 "I» /Furrowedit200 55.054926IIII8 If4iiitit200



Table 27. Experiment to determine whether clams can bury themselves when scatteredon the surface after various degrees of exposure.
Size and number Nature of surface Date of spreading

1942
Type and length
of exposure

Date checked
1942 % Buried Total no. of

clams
Dead Per cent

dead
Remarks

200 small Scratched Aug. 7 2 days water Aug. 21
" 24

146
200

73
ft

' 11 7c 5
ft 8' I :t4 n

15376 36
200 11

23.5
15
21.3
12.6

Furrowed ft / 2 »
4 "

it •1 21 200
200

100
11

30
11 8H

H
153H 24 91.5 39200 medium Scratched ti l 2 " it
126it 21 63 16

200 n n t i
it4 ti 11 6224

200
6

•t
31 9.6

Furrowed
Drifted off.

If 7 2 ft If I » 21 86.05
84.05
74.05

173
200

25
ft «I

14.4
11.2

12.7
45.4
16.2
88.6

8If
4 " ti

169H 19 19200 small Scratched 11 7 2 days air 11 21 149
200 11

19
n

8H
4 " 11 11 2224

it

10
200

11Furrowed 11 l 2 " n
191it 21

200
95.5

II

33
M

H
H4 ti 11 12324 66.5 109200 medium Scratched t i 7 2 n H H 104

200
21

n
52 4

t i
8it

4 H f t tl 9
200

24
II

4.5 2
Furrowed 11 7 2 m it 157n 24

200
78.5

II

21
it

8n
4 n 11 117ti 19 58.5 79



Table 28. Experiment to determine whether clams can bury themselves when scattered
on the surface.

Size and
number. Date scattered Date checked Number

dead
Per cent
dead

Position Per cent
buried

Number re-
covered.
146 273200 small

200 medium
100 large

July 3 -" 1
July 9 3surface
" 8 88II

2.2
washed away
and eaten
by gulls

44 2
51 51(III 2 H 17 0

68.5July/41 early
" /41 »
'/41
" /41
» /41
" /41

Aug. early
H H

It July/41 late
» /41 "» /41 »

200 small
200 medium
100 large

137 2 1.460 5.8
H 120 7

11.76
It I tI 17 17 2

62.5H » /41 »200 small
200 medium
100 large

It 5.7121 7
56 2.6" /41 "n /41 »

it ii 112 3
15 15n H 2 1.33

H 80200 small
200 medium
100 large

5Aug. late
H ti

40 4i t 55 1.8no 2
26ItIf If I tn 13 o

•I200 small
200 medium
100 large

6August ft It 70 140 4.262HH H it 124 4 3.2n H io.5
Consumed by gulls before they could

II t i n ti t i n

H ti 21 0
200 small
200 medium
100 large

H Nov. 5/41
" 5/41
" 5/41
" 5/41
" 5/41
" 5/41

July 2/42
" 2/42
" 2/42

bury themselves.
n ti

It

tr t tti t i ti i t II i t »t

200 small
200 medium
IOC large

i t Consumed by gulls before they could bury themselves.tv ft It It It It It It
19

II tl tt It II It IV It It

200 small
200 medium
100 large

July 8/42
" 9/42
" 9/42

II
12 3tt
20 0n
7 0



Table 29: Clams in one-foot squares dug at 50-foot intervals
from the head of the flat to the channel,Dec.17-19 >1941•

AGE
2 - 5 years

- v , e
5 - 4 years

Hot Age
4 - 5 years

Age
1 - 2 years

18 clams18 cl̂ ms 42 clamsNo.l
100 ft.from

cnannel
0

1 - 15/8 in. l£ - 1* in.i to li in.

61 clams

|to 1 3/8 in.
31 clams

li to li in.
14 clams17 clams

i to|in.
No.2
100 ft. from

No.l 2 to 3 in.

8 clams 53 clams

li - 2 3/8 i:

41 clams11 clamsNo.3
100 ft. from

No.2 4 - l 1/8 in.7/16 - 9/16 in. i - 1 in.

6 clams 7 clams

7/16 -|in. 1 1/8 - 1Î in. 1 - 1 1/8 in.
40 clams10 clamsNo.4

100 ft. from
No.3 li - 2Ï in.

73 clams

li - 2 l/8in
3 clams5 clams5 clams

i - i in.
No.5
100 ft.from

No.4 1 - li in.Î - 7/6 in.

20 clams14 clamsNo.6
100 ft. from

No.5
71 clams

|- 9/l6in. 9/16 - 1 in.
9 clams

It - li in.1 - li in



Table 20: Clams in one-foot square dug at 20-foot intervals
from the head of the flat to the channel,Dec.17-19,1941.

2-yr. -2-yr « 4-yr. 5-yr.1941 sets
square 1

1600 20

612 19 62 0ft

1810 212 41ft

7622 224 17ft

8 2612 125 11it

6 1620 411 7If

147 19 4 1715Tl

848 79 7 214It

18 95 115 11 ott 9

52 10 910

u 2 1 1011tl
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Figure 1. Plan of the 7.3* x 73’ Plot used for the Study of Growth £
Stunting and Crowding.



FIG. 2 A GRAPHIC REPRESENTATION COMPARING THE VARIATION IN GROWTHOF NORMAL AND STUNTED CLAMS UNDER DIFFERENT DEGREES OFCROWDING
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Figure 3. Plan of an additional plot used for the study of
survival as affected by stunting and crowding,
sq. ft. were used in all these areas.
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