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In 194 5 t he s en i or auth or's headqu a rters was shif ted from the
Pr inc e Edward Is l and Bi ologic al St a t i on to the Atlantic Bi ological
S t at i on at St. Andrew s , N.B. , ' an d Mr. Cl a ude Hayes wa s engaged a s a
teclmician t o a s s i s t in t h e wor k and the De p a r t men t of Fis her i e s
co n t i nued the employmen t of two gu a r d i a n s to protect ou r exper i men ta l
p lots and assis t wi th fie ld work. The s e wore Mr. Charle s Ha ye s on
the Sis s i b oo Ri ver, N.S., and Mr. Ll oyd Youn g at East Petpe s wi c k ,
N.S .

Al mos t no r e s earch was d one on oy s te r s bu t the sc ope of
t he c lam studies was gr e a t l y i ncre a s e d b y the trans f e r of r es p onsibili ty
f or the i n ves tig ati on of the pa r a lytic s hellfish p oi s on pr ob lem fr om
Dr. Wi lder and Dr. Le im to t he clam inve s t i g a t or . Two re p orts on
e f f or t s i n thi s f ie l d ha ve alre a dy been fi led s eparately (Medc of and
Gi bbons 1945, Medcof1949) .

The present report is an inc ompl ete acc cun t.-cr 1945 in­
ve s tiga t ions in anothe r respec t . Mr. L. W. Thurber was eng ag e d i n
1949 to study me a t-~'ield a nd wa t e r con tent of meats of clams and i t
was co nside red b e s t to have h i m present many of t he yie ld da t a
g a thered in 1945 (s e e Thurb er 1949 ) . Th i s ha vi ng b e e n done , there
i s no ne ed Tor t he ir i nc lus i on he re.

Bes i de s the , inves tigat i onal work, a good deal of ef f or t
wa s s pent i n obtaining s pe c ia l i nforma tion as a b a s i s f or advice t o
th e Depar t ment of F i s her i e s on sh e l lfish administrative pr ob l e ms and
t he s en i or au thor was app oi n t e d station libr a r i an . Mis s Nata l i e
Rollins was e ng age d t o assist wi t h paralyt ic po i so n an d libr ary wor k .

Much of this r e por t wa s c ompos ed by Mr. J. S . Mac Pha i l who
V"' S app ointe d c c the s t aff i n 1946 . He has patiently built it up
fr om fi e l d a n d l ab or atory r e c or ds t hat wer-e filed when t he wor k wa s
do ne .

J. C . Medc of
St . Andrews , ' N.B. ,
January 1951.



1. 1945 RESULTS OF THE SISS I 5 00 RIVER EXPERIMENTS ON GROV,TH AND SUR­
VIVAL OF NORMAL AND STUNTED CLAMS.

The d igg i ng t his summer consis ted of e ach "d " quadr ant in
the main 75-f t . block an d t he four qu a dr an t s of ad ja c e n t p lots No. 6 ,
7 and 8, whi ch wer e p l anted 80 per sq . ft . Since the N 80 ' s were
plante d i n 1942 the se r e s u lts a re f or the t h ird year.

The length-frequency d i s t r i bu t i on is s hown i n tables 1 an d
2 and t he r esults su mmari zod i n tab le 3 . The ir study s uppo rts
s e ve r al oono l us ions .

1. Nor mal c l a ms p l an t ed 10 , 20 end 40 p~r sq . ft. s h ow a me a n in­
c r e e s e since plan t i ng of 241~2 inch e s or 56% . This brings the mean
s ize to 68/ 32 inches - 1/ 8 i nch u nde r the 2 1/ 4 inch commercial size
limi t.

2. S tunt "d 10 ' s an d 20 ' s s how a me n i noroa s e of 18/32 Lnche s or
4 1%. The ir mean si ze i s ti ot: 62/ 32 - over 1/ 4 i noh l e s s t ha n the
2 1/4 inoh l e g a l size limit .

3. This d i gging c ompleted the p l o t s with N 80 ' s wh ich were p l an t e d
i n 194 2. Unlike previous years t he ir gr owt h rate dec lined . The
51% incre a s e in t he three years since planting i s e qua l to that of
N 10 's in 1944 af t e r t heir third y e ar .

4 . An av erage of 74% of t h e clams tha t lived until 1944 s urvive d
this year . Thls figure c orresponds c los e ly wi th t hat fo r 1944 a nd
1943 - 76% a nd 77% - fr om which it ma y be ju dge d that t he ann ua l
n a t u r a l mortali t y i s a bout 25%. Onl y 25% of t he or igi na l st oc k is
left now.

5. N 80's ha ve s h own the b es t su rvIva l rate for a t h r ee-ye a r pe r i od
- 50% compa r e d with 32% fo r the othe r stooks and de ns it ie s in t he
third year.

6 . Tho 194 6 digging wi ll oomplete t h is exp e r i men t . I nd i oa t i ons
are t ha t f ew of the p lots will r e s ch t he 2 1/4 in ch size by tha t t i me.





Size-frequency distribut i on an d c ounts i n 1945 of su r v i v i ng
clams planted 80 per square f oot in 1942 and dug July 19 ,
1945.

Len gths Plot No .
~~n U y ~ W u w w 8B ac 8D

46
47
48
49
50
51

;~

;~
· 56
57
58
59
60
61
62

~~
65

~~
· 68
69
70

~~
73
74

5
1
2

2
2
2
3
9
5
2
4

21
1 1

~
2

1 i 3

44 40 36

Leng t h 64. 3 65 . 1 64 .3 65 .3 61.4 64.2 64 .2 64 . 6 59 .4 62 .6 60 . 0 63 . 1
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2 . 1945 RESULTS OF THE PETPESWICK COVE EXPERIMENTS ON GROWTH AND
SURVIVAL

This year the first quadrant (NE) in ea ch of th e 25 pl ot s
wa s sa mpl e d. All the clams were dug f rom an a rea f i ve f ee t sq ua r e
set in ap pr ox i mat e l y It f eet f r om t he bound ary of t he 15 f oot sq ua r e
to av oid poss i ble "b order effects". Al l the clams r e c overed wer e
c ou nt e d a nd '1 random s ample of 100 re move d f or measur ement. The
number recovered and the length-freque ncy distri bu t i on of t hos e
measured i s s hown in table 4 . The da t a a r e further summar ized i n
t ab l e 5. , I n this the numbe r of clams r ecovered f r om each five-

~~~~t~~O~~di~a~~~r:~s:dm:~s~r~e~~e~~~~~v~L t heT~:~~ ~u~~i~ i~~;;rval-
is wi t hou t que s tion h i gh e r than the r e c overy s ince so me cla ms i n
t he f iv e - f oot squ a r es are boun d to be ov e r looke d and l ef t in the
so il . No a t t e mpt Via s made to measur e t he e f f i c i enc y of t he d i gge r s
i n re c overi ng cla ms. Had t his bee n done i t "o u l d ha ve provided a n
a ppr-ox fma t e mea sur e of th e e r r or created i n r e ga rd i ng " su r v i val" a s
equ i va l e nt t o "recovery".

The wi nt e r of 194 4- 45 Vias pe cu lia r i n tha t at no time
was t he dep t h of ic e great. It f or me d s eve ra l times, broke up
and we nt out . Whe n it lay on the f l ats it was no t f or long . This
information VIas supplied by Mr. Ll oyd Youn g, Gua rd i a n of the De pa r t ­
me nt of F i she r i e s who protects th e e xpe rime nt al a rea .

After digging , c oun ting a nd me as uring , a ll t he undamage d
c Lams r ec ove r ed were r e-pl ant e d in the a r ea s from whi ch they were
t a ke n, s o t ha t th e or iginalcond 1tions i n t he pl o t were r es t or ed
ins of ar as pos s i b l e .

The conpar- Lson drawn betw ee n t he r e su l t s from Sissiboo a nd
Petpe swic k i n Append ix No. 32 of t he Annual r e por t of t he At l a nt ic
Biologi cal St e tion f or 194 5 shows t ha t a t Petpe swi ck: .

2. Gr owt h wllspoorer .

3 . Cr owd i ng beyo nd 20 pe r s qua re f oot r edu ced gr o" th .

4 . The e f f e c t of c ro wdi ng on gr owth wa s greater in the ca s e
of s t u nt e d than in normal clams.

5. The r e s e e ms to hav e be en no z i,:m i f i ca nt di ffe rence i n s ur v i va l
in any of the plantings either a s a r e s ult of d iffere nt deg rees of
c r owd f ng or diff e r e nt type s of s t ock - z t un t ed or nor ma l.

6 . I n t he course of the next fe w yea rs mor e se ve r e crowding
lil l pr oba bl y deve l op a s the size of t he indiv idual c l ams incre a se s .
Effects not now appa r e nt ma y t hen sh ew t he l:lselves .



~ ~ u ~ u " ffi ~ ~ 2 1 ~ ~ U ~

~ ~~ . Se~t. AU~. Satt . AU~ . ~, . ~ ~!. ~,. hR· Sat t . AU~. A,.

2
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1

4
4 W 2

7
2 5 8 1

2
2 6 6

3 79 U II 2 4 7 6 W W 5 ~

8 ~ U 4 9 4 U 6 ~ U 4 ~ 2 6
U ~ U 6 ~ 5 ffi ~ ~ ~ 9 ~ 7 W

9 ~ 27 6 ffi 9 " ~ 2 1 2 9 II ~ 3 W
~ ~ ~ " U ~ ~ ~ ~ 31 " 2 1 ~ II
U ~ " ~ 26 25 2 5 U 2 6 26 ~ ~ U ~

II ffi U U 2 6 ~ ~ ~ ~ ~ ~ 20 27 M
~ W ~ 2 6 ~ 2 6 2 3 U 2 0 20 U ~ ~ 28
~ 4 1 ~ ~ ~ 26 II 8 9 U 2 1 ~ 2 1
II 2 ~ " ~ W 9 3 8 ~ 23 2 1 U
U 1 ~ 5 " W 8 ffi 3 2 6 ~

6 1 4 2 5 2 5 8 2 ~ 1
4 4 3 2 2 W 5
1 4 2 1 1 3 1

1 1 3 1
1 4

1

~ 19 0 19 6 19 6 19 8 ~ 19 9 167 19 9 ~ 19 6 197 19 9 ~

' 45.7 43. 1 44 . 1 4 6. 6 45.0 4 6 . 6 45.4 45 . 4 4 3. 7 44. 0 46.4 44 .8 47. 5 46.1
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Length-freq ue ncy d i : t r i bu t i on of Pe tpe sw i c k clams fr om the
NE quad ran t s of the 25 p l ot s in t h e 75 -foo t b lock toge t her
wi t h numbe r s r ec ove r e d f rom a r e a s of 25 square f e et i n 1945.

Pl o t Number and Date Dug
1 2 3 4 5 6 7

N~t
9 10 11

Le~~th July J Ul y July A~~ . Aug . Aug . Aug . Aug . Aug . A~~20 3 1 24 11 10 14 dated 18 20
I

Fr equencie s

34
35

136
137

2 ~38
1

3 1 2 1 2
639

~
8 5 5 1 1 6

40 4 7 8 16 3 9 1 5 27
~~41 6

i~ g ~~
14

~
9 2 8 24

42 10 20 19 9 24 28 15

:~
6 21 23 17

i~ ~i
14 6 11

~~
22

17 24 21 2 1
~i

14 32 27
45 19 17 16 37

~~
23 28 28 29

:~ ~~
22 15 20 25 23 22

~; i~
eo

i: H 20 21 27 3 1 20 17
48 14 6 13

i~ i~ H
17 6 9

4 9 22
1~ ~

8 11 6 8

;~
20 ; 3 18 6 1 6
11 1 ~ 1~ 1~ 1

52
~

4 1
53 2 3

;~
5 1 2

~~
i

58
59

~~
No.

196 18 9me a s ured 193 191 190 19 6 198 194 198 200 19 6

47 .0 44 . 8 45 .0 43 .9 44 .3 46 . 7 45 . 0 47 . 2 45 . 1 43 .2 44.

r ecovere d
f rom 25 s . ' 366 453
Rec %ve r y

~
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Gr owt h an d survi val of c lams i n va r i ou s p lots i n t he 75 '
s qua re at Pe t pes wic k 1944 t o 1945.

Nor ma l ~

Pl ante d 2 0 p er s g .' : Pl an t e d 20 pe r s g . ' :

Pl ot
~

Surviva l Pl ot Growth
~~ ---L- ~ ~

1
~ : ~

73 2 2 .5 9 1
8 6 . 8

~~
9 3 .0 7 .2 95

15 2 .6 5 . 9 11 1.1 2.6
~~17 2.7 6 .2 87

~~ ~ : ~
7. 8

24 3 .6 8 .2 87 3. 6 84
Me a n 3 . 1 7 .1 85 Mean 2 . 0 4.7 88

Plan t e d 40 per sg . Plant e d 40 pe r s g.

3 1. 9 91 4 - 0 . 3 - 0 . 7 97
6 2 . 7 6 . 1

I~
10 0.2 0.5 85

12 3 . 0 7 . 0 13 1. 0 2 .3
~i

~~
2 . 7 6 .3 20 1. 3 3 . 1
2 .6 5. 9 2 1 1. 7 4 . 1 92

Mean 2 . 6 5 . 9 93 Mean 0 . 8 1. 9 88

Plante d 80 per sg.' :

~
- 0 .4-0. 9 86
1.4 3. 6 92

i~
0 . 5 1.1 88

gJ t!
93

23 87
Mea n 89
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3 . A TEST FOR POSS I BLE " BORDER EFFECTS" ON GROWTH RATE OF CLAMS I N
THE PETPESWICK 75 ' PL OT.

The de s ign of' the Pe t pes wi c k exp erime nt was d i ff'e re n t f'r om
the Sis sib oo in that there wer e no barren sp ac es wi thin the 75 ' p l ot
(Me dc of' 1944 , p ag e 7 ) . This wa s a rran ged as a pr e c au t ion t o elimin ­
a t e p os s ib le b or der ef' f'ec ts whi ch mi ght mask the ef'f' e c t s which crowd-
ing t o dif'f' eren t de ns i t ie s might produce . In ga ll s (1 942 ) f' ou nd n o
dif'f'eren ce i n the gr owt h rate of' clams s ub j e c t e d t o the three de ns it ie s

i9~~1 ~~ , u:~~ ;~r~e ~m:i~a~~O;~o~nd ~~;ta~i~~i~~~~e~u~a~~;o~~l (~~~~~
t heir ed ges . His r e s u l t s may be mi s le ading . Th i s ye a r and in t he
f'ollowi ng three there i s an oppo rtunity for t e sting whe t he r or n ot
t he r e a r e b or der e f'f' ec ts i n the Pe t pe s wi c k p lo t s a nd whe the r the
S issib oo r e sul ts of crowd i ng tests a re r eliable .

Dr. L. P . Chia s s on took samp l es of' about 200 c lams f'r om the ,
outer ed g os of' ou t s i de p l ot s and comp ared thei r me an s ize wi th tha t
of' samples f'r om ins ide t he s ame p lo t s . The la t t e r we r e taken i n t he
r outine wor k of' s a mpling t he 75 ' p lot a s p roposed i n the 194 4 MS
r e p ort . I n a ddi t i on s ample s we re taken from t h e very centre of' t hese
25 sq. p l o t s and f' rom ins i de ed ges whe r e ea ch p l o t adj oins another
p l o t . The p lot s s o s t udied and t he results ob tained are de s c r ibe d
in tab le 6 and summar ize d i n t ab le 7 . Re f'ere nc e t o figure 1 Medco f'
1944 wi l l make t h i s d i s cu s s ion c l earer .

Discu s sion of'Res ults

The da t a ind icate no cons is t ent within- plot d i f'f e rence in r a t e
of' g row t h whi c h could be ascribe d t o d if' f'e r e n t i a l cr owd ing . This i s
rathe r surprising co ns i de r ing t he c l e ar p l o t - t o-p lot d i f' ference s re­
s u lting f rom c rowdin g t o d iff'e r e n t densities i nd icated by the r es ults
of' t he r egular s ampling (Table 5 ). This may b e due to t h e p os i ti ons
of t he p lot s (#1- 5 a ll on e a s t side ) on wh i ch the t e st was co nd uc t e d .

It is p ro po se d to r eplicat e t his t est in 194 6 using d i f f'e r e n t
p l ot s . As t h e s ize of' t he c lams incre a s e s t he eff' ec t s if pr e s e n t
may be e xp ec ted t o r e veal themse lves mor e c l ea r l y because of the ex t r a
c rowd i ng entai led .
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Data on samples studie d i n test f or "bor de r effec t s.
data on r egular s a mple s s e e t able 4 .

Description of Sample

Size-frequency Di stribution

Plot 5

35
36
37
38

~
41
42

~
~
~
49
50
51
52

~a
55
56
57

2
1

1 21 1 1
2 2 1 6 12 1 2 3 1 1 5 3

1 3 9 6 2 3 1 110 1 5 6 4 1

~ 5 7 6 2 6 6 9 25 13 17 10 19 8
7 11 16 11311 823 11 9 21 18 4

1712 1218 62017 101812 18 19 20 15
922 7 18 14 72015 161911 16 15 20 9

2216 8 161471320 15 23 14 21 22 22 20
18 26 14 t4 ti 19 ~I ~~ 15 27 30 27 29 2226
2432 9 2123 8 18 18 2719
172015 12762133 18 10 18 22 14 19 28
71413 10 8 51518 1716 6 12 111515
9 9

~
8 3 31813 16 6 6 8 8 6 15

1313 2 11011 14 2 1 2 11 2 10
10

~
1

2
1 6 6 7 1 2 1 4

7 1
~

1 6 1
3 2 3
3 1 2



Table 7. Summary of data in test for border effects, Petpes wic k
Harbour, N.S., 1945.

OUtside Border Inn er Border Adjoining
CentreEastern Wester Pbt

1 2
l4~anStock Mean Number Mean Number St oc k

Plot and Length in Le~gth in an d Length
Number Dens itv ' mID Sam le Sam l e De ns itv 'mm

46 .1 174 46.2' 197 N-40 44 . 6

43 . 9 144 43 .6 126 N-80 45 .0

3 N-40 45.5 45 .6 197 45 . 9

4 s-40 43 . 5 208 44.2 133 44.3

<; N-80 44.4 4 . s-40 - 4<;, 6

Totals 22.1j. 22<;.4

Means ' 44 . 7 44 4 1



Regu lar Sample Differences
l+-

umber Mean Numb e r
in Len gth in

Sa mple mm , Sample 1- 2 1-~ 1-4 4-~

100 42.4 196 -0.1 1., 3.7 -2.2

60 44.8 189 0.3 -1.1 -0.9 -0.2

178 4,.0 193 -0.1 -0.4 -0., -0.9

176 43 . 9 191 -0 .7 -0 . 8 -0. 4 -0 .4

lrj~ 44 . ~ l QO o I) -1.2 0.1 -1.~

220 4 -0.1 -2.0 2.0 -1).0

44 . 1 - - 02 -0.4 0. 4 -1. 0

- I



4 . SEASONAL GROWTH ANDEFFECTS OF DISTURBANCE ON GROWTH OF CJ:.AMS,

SI SSI BOO' RIVER, N.S . 194 5.

Th i s experiment (Medco f , 1944 ) was conti nue d to dete rmi ne
if the l a t e f all diggings had any effect on surviva l and also to
determine what gro wth, if a ny , occurre d during t he winte r months.

~~~e~ft~~:sei~hige~~t~1~~; 7Pa~g ~h;~r:X~~~i~:~;ew:~~ ~~~~ dug
r e s pec t i ve l y • .

The results are compiled i n table 8 an d summari zed i n
table 9.

Conc l us i ons .

1. Growth during the winte r months is in s i gni fi can t, ave raging
onl y 0 . 34 32nds in 3t months.

2. The r e was practically no gro wth from March to May or from May
to Ju ne . Gro wth seem s t o start later at Sissiboo tha n i n Bi deford
Ri ver , P .E .I . cer. lIedc of , 1944 ) .

3. Bec ause t he gr owt h was so slight a ny effects di sturb a nces
(diggi ng an d re-planting ) may have had on it during th e pe riod
November 1944 t o Ju ne 194 5 a re not apparent . However th e genera l
tendenc y t owa r ds smalle r sizes in the most-dug plots (low numbered )
app ar ent l ast yea r st i ll obt a i ns a nd sugges t s th at a t Si s s ib oo
di s t ur ban ce discourages growth t o s ome extent . -

4 . The survivals (recoveries) in pl ot s 7 and 8 t hat were un­
di s t u r bed fo r approximately a twe lv e-m onth period were almos t

;~:n~:~e1~;62gn~n~3e6 ~=rt~~~ I o~o~o;r:~~~~~~n~e;~~~~s l~~~~:l~~lS)
(57, 57 and 58%) in the 75' plot (s ee table 3, t his r e port ) . The
mort a li t y in both instances is composite of the ann ua l natural
mortality and the pla nting mortality.

5. The growth i n plot 7 which was und isturbed f or a year was
13.5/32" or 42%. I n the 75' plot ' 217' up t he beach from plot 7,
the growth of normal c l ams of the same size was only 34% in 1941 -42 .
The 18% difference is attributed la r ge ly t o diff e r e nce in beach
level.



I
June 14 -15'
Plot No.

? 1 2 i 4 r> 6 ? 8

1

2 1 2 1 1 1
1 1

2 3 1 1 2 1
2 2 1 2 2

2 3 3 2 9 3 4 2
1 , 2 6 2 .a 2 1
1 5 7 8 2 2 6
8 5 4 5 7 6 1 5
4 5 8 9 6 2 , 6 8
6 3 ' 2 4 7 4 2 4
9 3 3 2 5 5 11 8 ,
6 1 1 2 a 2 7
4 2 4 1 6 7 ~3 1 a 1 1 3 a3 2 1 7
1 1
2 3
1 2
1 1 2

2

5'6 39 31 5'2 r>2 40 43 5'1 ' 5'3

5'3,5 50,5 50,8 51 . ? 50 .9 52.0 52.? 5'3,5 55 . 4

3 -3 1 4 1 1 5

? -? 2 ? 2 2 9

'n

,- ,



Tab le 8 . Si ze-fr equenc y distribution of clams i n diffe r ent pl ot s
on different dates t o show seasonal gr owt h and ef fe cts
of disturbance on gr owt h .

March 6-8 Ma -
Plot No.

4
PlotRo .

4

a6
41
42

~ 2 2
45 2 1: 1
46 4 2 3 3
!;-7 6

~
2 3 1

48 11 2 9 9 3
49 l~

4 4 10 2 3
50 4 11 6 8 1
51 4 5 6 4 7 3
52 6 11 11 10 11 2

§~
4 2 4 , 3 9
2 3 11 7 5

55 3 2
~

2 2 3
56 2 3 5
57 1 5 2
58 2 2 2
59
60
61
62

61 4 6 41 42

Lost
(No.8 11 2 12 8since 19 19 11

last (
1 28 18 1

24



Tab l e 9 .
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Summar y of data on seas onal growth ·of clams in Si s siboo
Riv er, N.S., 1945.

Pl ot No. Gr owth Ti me Interval
Number Dav s 2nds " lQ4

25Nov. ,1944 -7I1ar . ,1945 103 7 1far . - 5l1ay

25 Nov., 1944 -. 7 Mar. , 1945 103 7 liar. - 5May

27 Nov.,1944 - 8 lfar . , 1945 0 .7 8 liar. - 51fay

27 Nov . , 1944 - 8 Mar . , 1945 8Mar.- 5Ifay

28 Nov.,1944-6I4ar., 1945 99 0 .9 6 I4ar . -7 Ilay

6l4ar. - 71fay

509 1.

lIea n 0 4



No. Growth Time Interval No. Growth
Davs ':\2nds" 1941) Davs ':\2nds"

60 0.4 5 May - 14 June 41 . 0.6

60 0.3 5 May - 14 June 41 0.3

59 1.2 5 May - 14 June 41 -1.3

59 -0.1 5 May - 14 June 41 -0.3

64 0.8 7 May - 15 June 40 0.5

64 -1.0 7 May - 15 June 40 0.4

8 Mav - 15 June 40 o 0

166 1.6 284 0.2

61 o 2-7 41 0.0':\

o 004 0.0001)
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5. SEASONAL GROWTH AND THE EFFECTS OF DISTURBANCE ON THE GROWTH OF
CLAMS , PETPESWICK HARBOUR, N.S . - 194 5.

Experiment "A" .

On 9 May, 1945 , a series of six 2 ' x 2 ' plots were staked
out on the Cove Flat - abou t 25' north of the 75-ft. plot by J . C.
Medcof . The so i l he r e has a _surfac e of sand wi t h a mixtu r e of s an d
a nd mud. All the native clams were removed from this a r e a and
e ach plot was stoc ke d with approximately 50 clams . Thes e clams
wer e dug across a s ma l l gully that lies we st of the plot . They
were carefully cho se n nor ma l clams, 38-50 mm, in length an d ea ch
lot was measured to the nearest mm, before planting. A small
amount of 1945 growth had already taken place .

At intervals throughout the s ummer these pl ots were dug up
successively and the -c l ams measured and replanted. At the time e ach
new pl ot was dug all the plots handled up to that da t e we r e also
redug, remeasured and - replanted.

Expe r i me nt "B".

Th is expe riment was essentially like that de s cr i bed in
Experi me nt "A" . The plots were set up in identical so i l c ondit ions,
ex cept tha t t h i s portion of the flat drained totally dr y du ring t he

~~W~~~d~AP'e~i~~~: i~: ~i~;~ ~:~: ~i:~~;~do~b~~\~~e~\~a5:\;/~~=
L. P . Chiasson and Mr. E. J . Ca se y .

Little information was provided about the s to ck use d i n
Expe r iment B a nd it is possible that some may have be e n stunted .

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

Conc l u s i ons .

1. The season 's growth wa s slight <3-5% f or the five - mont h pe riod
under test) approximately one third that of similar plot s se t up on
the Si s s i boo Ri ve r , N.S. (Medcof 1944, tab le 15) .

2. Ne i t he r table 10 nor 11 sh ows any co ns i s t e nt rela tionship between
th e amount of growth and t he di ggi ng fre quency. From t his i t may be
con c lude d that wha te ve r t he effects of dis turbance on gro wt h r ate may
have been, they were slight .

3 . The period of most active gr owth rate ap pe ar t o be in l a t e summe r
and early autumn .

4. The apparent sh rinkage during the summer t ha t i s pr evalent i n both
"A" and "B" plots but expressed more clearly i n "B" (Tab le 11 ) may be
caused by the erosion of the shells by t he sa nd due t o the r e peated
han dling and by the burrowing activity of t he c lams themselves .
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5. It was c oncluded e ar lie r from general observations Oledcof 194 4)
t ha t t he se a s on ' s most vigorous gr owth at Petpeswic k took pl ace in
May and June and that the total gr owth fo r t he yea r for clams of this
s i ze was in the order of 3 mm. The evidence ju st prese nt ed is not
considered truly representative. The di spa r ity may hav e resulted f r om
having set up the plots just at the t ime t he c l ams would normally be
growing most actively and interrupt in g t h i s gr owth to such an extent
that no recovery was pos sible . Crow '·h i n the 75' pl ot nearby (Table
5) wa s about 50% better.

6. The losses in numbers of exp er imental ani mals during the season
seem high bu t compare favourably wi th those in similar tests conducted
e l s ewhe re . (Compa re tables 10 and 11 wi t h t able 16 of this report an d
wi t h Medcof ' 44, t able 15.) Los ses in Bideford Ri ve r we re l ow (See
Medcof '44, table 14) .

7. It i s proposed to ha ve these plot s redug I n the spring of 1946
in or de r to de t e r min e wha t growth, if an y, t ake s place during the
wi nt e r mont hs .
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Table 12. Length-growt h of clams ( mm. ) at d i ffe rent periods at
Petpeswick, 1945.

I nt e r va l
Plot 9 Kay - 6June -~- 9 Aug. 7 Se pt.
No 6 June 14 .July 9 Aug. 7 Se pt . 17 Oct.

Al -1.7 0.3 -0 .8 0 .2 1.6
A2 0.6 0.0 1 .4

~a
0.8 0 .9

1 .0

Tota l - 1 7 o 3 10 4 9

Me a n
of

- 1 7 o 3 0 ·3
No .

41Days 29 39 27 30
Gro wt h

-0.06 o 008 -0. 004 o 01per da y 0.03

12 June - 14 Ju ly - 9 Aug . 7 Sept.
14 .July 9 Aug 7 Se pt 17 Oct

Bl 0 . 3 -0.4 -1.7 3. 5
B2 -0 . 9 - 1.0 0.3 1 .0

~a
-0. 8 1.8

-05

Tot a l -0 . 6 -1 4 58

Mea n -0 3 -07 -07 15
No. of

41Day s 33 27 30
Growth
pe r day -0 00 9 - 0 03 -0.02 o 04
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6. SEASONAL GROWTH ANDEFFECTS OF DI STUHBANCE ON GROWTH OF CLAMS,
BIDEFORDRIVER, P. E.I.

This experiment was commence d i n 1944 (Me dc of 1944) an d was
compl eted with the digging of all 7 plo t s on 22 Octo ber , 1945 . Plots
number 1, 2 , 3 and 4 were dug 4, 4, 2 a nd 1 times respec tively
during th e summer of 194 4, while plot s 5, 6 a nd 7 r emained und istur be d
from pl a nting until digging in Octob er of thi s year .

. The data are compiled in t ables 13 and 14 and summarized
in t able 15 .

Conclusions:

1. Gro wth is very satisfactory - t he menn r a t e be ing a 95% in c r ea se
in shell he i ght in two gr owi ng se a sons. Present data give no in-
di ca t i on of montp-~.o-month difference s i n gr owt h r a t e but these app ea r
in last yea r ' s records.

2 . The mea n increase of the f our plots dug sev era l times in 1944 is

igi~' i=hi~ec~~~u~~:~c~n~~~~s~h~o~i;~~n~~I:l~;ni9~3 th~~t~i~:i~~%;nd
replanting stimulates gro wth on the se flats . We ca nnot say f ro m
the r ec ords available, how long th e advan t age s ga i ned by the ea r l y
~§~~i~~~l~o~;eeh:~~e~e~~ ~~=ntained or whe t he r further d igg i ng in

3 . The % increase for the first gr owing season afte r planting was
s light l y over twice th at of the second s eason.

4. The gr owt h rate is about twice that of Si s siboo and more t ha n
five times t hat of Petpesw1ck clam s pla nted 40 pe r s q. f t. in t he
experimental plots.

5. If we can judge from the numbers r ec overed in Oct. 1945 as
compared wi t h Oct. 1944 "survival" was hi gh f or cla ms th at are
being handl e d - over 75%.



1
2
1

21
1 2
6 5

l~ ~
4 3

i
~

36 29 23 19 17 17._

30·3 28 .6 29 . 9 297 29. 9 31 1 33 5 35 7

Av. 305 34 . 6

height 305

Height-frequency of clams planted in seasonal gr owth pl ot s ,
BidefordRiver,P.E.I.- 1945.
J4ea sure me nt s on le ft va lv e f ro m umbone t o free margin of
the she l l.

Shell Plot #1 Plot #2 Plot #3 Pl ot #4 Pl ot #5 Pl ot #6 Pl ot #6 Plot A7 Pl ot #7

h~ght 22 Oct 22 Oct 22 Oct 22 Oct . 22 Oc ~~\~~]f ~~' ~,,]f~~ t ~~]f ~~d ~~iJ

17
18

U
~~
25
26

~~
29
30
31
32

j~
35
36
37
38

N~

38

."
f or year 79 69 73 - Av.7?%



Tab l e 14 . Original height-frequency distribu tion of c l ams planted i n
Bideford Ri ver, P.E.I., seasona l gr owt h plots #'5, 6 and 7
on April 29, 1944. These heights wer e mea sured on th e
l e f t valve from the umbone to the 1944 f ile notch.

Shell Plot #6 Plot #6 Pl ot #7 Pl ot #7
height P10tH5 1st halt' 2nd halt' 1st half 2nd half
to 1944
notch 22 Oct. 22 Oct. 22 Oct . 22 Oct. 22 Oc t .

1945 1945 1945 194 5 1945

10
11
12

ia
1'5
16
17

218
19 3
20 3
21 3
22 3

~a 3
1 ·

Total 23 19 17 18 18

153 144 159 19. 7 20 8
15.2 20 .3



Table 15. Summary of data on sea sona l gr owth and effec t of disturbance
on gr owth of Bi de f or d River c la ms f or period 29 April, 1944,
to 22 Oct., 1945 .

No. of
I nc re ase I nc r e ase diggings

Plot
since since and

She ll height mm
194 5

Apr il, 1944 Oct. , 1944 replant in gs
Numbe r April 1944 Oct 1944 Oct mm. ~ mm, % in 194 4

14.9 24 . 4 30 .5 15.6 104 6 .1 25

14 . 9 23. 6 30 .3 15. 4 103 6.7 28

14 ,5 23 . 8 28.6 14.1 98 4. 8

14 .9 23 . 0 29.9 15 .0 6. 7 29

15 .3 29.7 14 .4 94

15 .2 30 .5 15 .3

20 . 3 34 .6 14.3 70
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7. SEASONAL GROWTHAND EFFECTS OF DISTURBA NCE ON GROWTH OF CLAJlS IN
BRANDY COVE, ST. ANDRElI'S, N.B .

On May 4, 1945', a seri es of six, 2 x 2' , plo ts 'lias set up at
ab out t t i de level in the wor kshop cov e , i mmed i a t e ly south of the station
buildings. This cove is almo st enclos ed and th e wate r circulation
woul d be very poor. The stock used for t hi s experi ment was
ext r eme l y s t unte d . At the time of plant i ng 1945' growt h had already
be gun , so that the measurements in table 16 are th e sizes of clams
a t pl anti ng - not at the beginning of t he 1945' growing season. The
s oil here is quite loose, being a mi xt ur e of san d, gravel and dark
clay. The procedure follow ed in t his expe r i ment is essentially
like tha t de sc ribed for Petpeswick ( see se c tion 5' of this report).
The r es ults presented in table 16 are summarized in table 17.

1. The gr owth rate here is qui te slow , being about equal to that at
Petpes 'llic k t he s ame se aso n.

2 . The late spring and ea rly autumn seem the most favourable periods
f or gr owth .

3. The results a r e not cons i s tent but digging and replanting do not
seem to have any r emarkable adve rse effe cts on th e growth rate in this
area and may possibly s t i mul a t e gr owth.

4 . By di gging t hes e pl ot s in th e spring of 1946 an estimate of winter
surviv a l and gro wth shoul d be poss ible .
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Table 16. Length-frequency distribution of clam s in Brand y Cove pl ot s
to measure seasonal growth and effects of di s turbance on
growth in 1945.

Plot]

~
~

~
~

~

~ ~
~

~
Length :5' .; ~ i .; ~ If.l

32 3

j~
2

3 3
35 0 ·· 5 5 6
36 2

~ 3 9
4

j~
10 7 10

~
14 9 2 · 4

a6 l 6 7 1
6 10 3 3

41 10 9 6 5 ~42 4 4 2 5

~
1 1 3

45
1

46
47
48
49
50
51
52
53

Total
55 47 5] 48 42 55 44 40 25No 27

),lean
38 0 38. 8 }8·5 40 .0 37. 6 38 . 0r.engt h 38 5 39.7 37-3 39 7 392

Seaso n's 1.5 1.9

R~cr~fs~istli~bances a9
51
3

• only 55 of these were planted in plot #3 . The others were prese r ved
as . a supply of the planting stock.



4
i 6

8
w
11

8
. ~
~
8

D
3

Plot 1+

2
3
3

~
W
4
8

W
5
1
1

1
1

a
5
5

u
w
4
6
3
1

P~t5 p~t6

I .

· 110 31+

~
~ ::.7 ~

::.0

~ 1~

~38.0 39.0 39.4 38.8 40·3 40.6
1.4

3 .0
1.1 1.6

8· 3

~.7 2.9 4.1
0 1
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rable 17. SUIlliIlllry ot data on se a sona l growth i n 32nds".

t ~~,- .. June
I nt e r va l

4 Ju l y - 3 Aug. 13 Sept.
Pl ot No It July 3 AlIg 13 Sep t 11 0gt

-0.5 0.8 -0.3 1.2 0.3

0.4 1.7 -0.5

0.4

0 . 3

~-~ 08 0 1 29 0 5
No de",s 32 31 31 42 29

GroTith ?e rd:!y-o Q? 0 03 o 003 0.07
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8. PETPESWICK EXPERIMENT TO SHOW HOW GROWTH RATE OF NATURAL CLAM
POPULATIONS IS AFFECTEDBY THINNI NG.

In OCtober 1944 seed stock was r emoved by a system of con ­
trolled digging f r om a heartly-popul a te d a r ea i n ltus se l Gulley in

~~~i:i~~rb~~~;e~ft~:tr.~~~~c~n~ai~~u~~n_d~~~r~a;~~ :n~h:;~e;;~ep~~ts
were "orked out there for this expe r i ment on Kay 10 , 1945 , (figure
1) in an a r ea selected bec ause it sh owed a ve ry even distribution
of stocks j udg in g f ro m th e spa c ing of siphon holes .

Pl ot 6 whi ch " a s t hr ee f ee t squ a re , was le ft undisturbed
but pl ot s 1 1 - 4 each 1 foot square "ere dug out and all the clams
found in them coun te d excepti ng t he se ed of 1943 and 1944 "hich " e r e
rare. The number s f ou nd " e r e :

~~

1 118

93

115

94

420

s» ; 105

The 420 clams we r e tho rou ghly mixe d and a l ot of 78 re -
moved from th em r andomly. Their le ngt hs wer e measured to the
nearest millimet re an d t hey wer e pla nt ed 20 per sq . ' i n plot 5.
This " as 2 ' square and wa s previously c l ea r ed of all native clams.
The rest of th e 420 clams ." e r e returned t o pl ot s III - 4 so as to
approximate ly re-establish th e con di t i ons su rrounding plot 6 to
wha t th ey were befor e t he establishment of the pl ots. I t was not ed
th at some 1945 gr owt h had a l ready been ad ded to t he shells but this
was small - ~sually le s s than 1 rom. of l ength .

To ·ge t an idea of the r educt i on i n t he population brought
about by th e October 19'.4 di ggi ng f our I' sq ua r e pl ot s #7 - 10
wer e mar ked out ra ndoml y near plot #5 and dug out . The counts
obtained were 05 follows I

~~

7 19

8 27

19

Tot a l 86
Av 22



Figure 1.
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s et-up of Petpe swick Expe r i me nt on t he effect of thinning

"Tt>·

Undisturbed
Flat

Dug-o ve r 11l
Ar ea ( Oct . 1944 )

The planting in plot 5 wa s th e r ef ore at ab out t he same
density as the natural stock in the "dug-over" a r ea and t he 1944
digging apparently r emoved about 80% of th e s t ock .

On October 18 and 19 plot s 5 and 6 wer e dug out . All
t he clams (52) recovered from #5 and. a r a ndom sa mple ( 6 7) of t hose
from 16 were measure!! to the nea r est rom.

All the measurements are present ed i n t able 18 . As a
check on co nclu s ions to be dr awn f ro m t hese da ta sa mple s of 35
clams ea ch from plots 5 and 6 were studi ed more car efu lly . Shell
heights on the left valve from th e umbone to t he 1944-45 wi nt e r
annulus an d to the free edge of t he shell " e r e measured . The
difference s whi ch represents t he 1945 in creas e in shell hei ght was
then expre ss ed as a percentaee of t he 1945 spr I ng height . These
data a re summarized below by a list ing of t he means fo r t he two
lots .

ll2.t...l!.2... ~~~~~~s t(~9j4-45 HO igQ~ tto ~g!~ °f~~i ll

6 24 . 4 25. 3

24 . 2 26. 4

1945 I ncrease
D'.m %

0.9 3. 7

9. 1
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Conclus ion s .

1. The growth rate of the thinned clams wa s much greater th an that
of the unthinned . The length data sugge s t that it was 13 times ,
the height da ta t ha t it was 2. 5 times as gr eat .

2. Growth in the thinned a rea seems t o be about normal for Pe tpeswick
Harbour (s ee table 5 this report) and it may be safely assumed th a t
th in ning in ot he r areas woul d have like ef f ects .

3 . ),Ir. Ros s Carey of the Genera l Seafoods shucking plant a t Ostrea
Lake r epor t s th at t hinning impr ove s meat qua lity as well as impr ovi ng
gr owth rate but no check was made to see if th is was true at ),Iusse l
Gulley .

4 . I t i s proposed to carry out confirmatory t e s t s in 1946 . It may
be be nefic i a l t o commarcia l areas t o systematically thin out th e
populations by removi ng or dest roying under-s i zed clams in areas whe r e
crowdi ng is excess ive.

Table 18. Lengt h f r equenc y in mm. of c l ams in experimental pl ots to
show ef fe cts of t h i nni ng natu ra l popu l ati ons on growt h rate.

Date 19l~Y#P4$ i~:~~~;: i94$ 1~1~tt#61945Length mm
29 1 1
30
31
32

N
235

36 1
37 4
38 1

a6 3
1

41 4
42 5

~a a
45 a46

~~ 5
5

49 1
50 1
51 2 1

Tof~l
~3

1 1

),lean Ko &'6.$

in1~~~~:se g:i 02
0.$
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9. THE EFFECT OF SIZE ON SURVIVALAND GROWTH OF CLAMS ON A RIPPLED
SANDY FLAT

In an earlier report (Medcof 1944) the 1944 commercial-sca l e
transfer of stunted clams to "The Big Flat" in Pe t pe swi ck Harbour was
described. This year . r e pea t ed examinations showed that there was a
considerable mor t a li t y of the transplanted stock especially in th e
highe r parts of the flat and that the year ' s growth was surprisingly
s light c ompa r e d with that of the fe w large native clams that still
pers ist in this area . From this it a ppea re d that large clams we r e
better able to withstand the rigours of t he hab i t a t than the small
re l a id s ee d .

To provide more information on this subj e c t two lots of
seed of the 1943 set were taken by Dr. Ch i a s s on from the Big Island
Fl a t in J4usquodoboit Harbour and relaid on the Big Flat at Petpesw ic k

~~a~;~~~ ~~ng~~~us ;~i~ ;~:l~o;~~~r~a~a~n~e~~e~h~yc~~~i~~a~h:c~~~
tw o- t o - three inches of s a nd through fly screening, under wat e r. It
was not separated from ce r t a i n debris that remained on t he screen
after sifting . The numbe rs of see d clams in t wo separate pi nt ja r s
filled with this mixutre proved t o be 712 a nd 62 8. The s i ze-frequency
distribution of t he s e ed i s indicated in table 19. Previous to
planting the gr ound was s cuf f l e d and a pint of the mi xt ure spread
on three-foot-square se c t i ons of the t wo plots whi ch wer e ea ch three
feed wide and 12 feet long . Th i s provided for a clam popu l a t i on
density of between 70 and 80 pe r sq ua r e foot.

F j r s t Planting Augu s t 3.

The seed was ga t hered August 2 and scattered du ri ng the
first stages of the f l ood tide on August 3. Apparently all t he clams
buried themselve s dur i ng t he flood tide becau se ma ny had a l r e ady
s tar ted t o go down in the mois t s a nd ev en be f ore they were covered
by water.

An examina t i on on Au gust 4 , 24 ho urs after planting, showed
that the clams wer e we ll e s tablishe d. The siphon holes showed clearly
in t he sand and t he numbers of these pe r square foot i ndi ca t ed that
there had be e n no apprec iabl e los s in planting . On August 7 no
seed co ul d be found e i t he r on th e surf a ce or in the ground. The
meteorological r ecords (Appe nd i x I ) s how t here ' Jer e light s ou t h an d
southwest winds during the thre e -d ay period, Aug. 4-7, a nd no heavy
weather that might have produced any exceptional disturban ce of the
fla t .

Se cond Planting Allgust 21-

The se ed were gathe r e d on August 21 and plant ed a s before on
the exposed flat It hours befor e the f l ood t ide. Dur i ng t he 24 hours
exposure to air be t ween collec t i ng and planting part ic ula r pai ns were
taken to l:ee p t he s e ed moist, we l l aerated and protected f r om
mechanical damag e by pac king i t i n seaweed whereas in t he August 3
plant i ng t he y we r e mer e l y pl a ce d i n ga l vani ze d- i ro n buckets . Success iv
observations on the pl a nt are su mma rized be l ow.
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~. A large number of s i phon holes were observed i n th e plot
indicating the presence of over 50 clams per square f oot .

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

~. Very f ew siphon holes wer e observed and clams were f ound
only where holes we r e sho wi ng .

~ The ent i r e planting of se ed had practica lly disappeared .
The only c l ams l eft were the very la r ge s t planted.

The me t eor ol ogi ca l r ec ord s (Appendix I) sho w no e specia lly
strong 1'!i nds that might ha ve crea t ed unusual disturbance of t he
flats dur ing th i s pe r i od.

Observa t io ns of t he fla t ev en on calm da ys at late ebb
and ea rly flood tides showed that the ordinary i:idal current s were
sufficient to keep the surface s and in constant motion and sh ift
the positions of th e ripples whi ch characterize .h i s flat .

Table 19. Size-frequency distribution of samples of th e see d clams
of 1943 set on Big Island flat, Musquodoboit Harb our ,
that were transferred to t he Big Flat, Pet pe swic k
Harb our, N. S., 1945.

Le~gth ' 7 8
910

No. lIean

11 12 13 14 15 16 17 18 19 sa;~le Le~gth

Aug. 3
sample

Aug. 22
sample

4 5 9 14 13Fr~Ouei5ieh 4 1

2 6 12 14 24 15 11 6 2 2

12.8

94 13.1

The c~mbined obse rv a t io ns on t he Big Flat indicates .

1. Shifting s and flats a r e not likely to be satisfac t or y for re ­
stocking even th ough they at one t i me may have supported vigorous
populations of clams an d may still harbour a few l ar ge ol d clam s .

2. Smaller clams are less able to withstand the r ig our s of shifti ng
sand than larger,older c l ams.

3. The failure of these flat s t o rep opu la t e themselve s since th e
eelgrass disappeared is probably due t o the sh ift i ng nature of t he
surface soil in whi ch t he seed must se t tle.

4. Some chang e in t hese co ndi t io ns may be expe ct ed when the ee l ­
grass recovers its f ormer lu xur ia nce . Until then the f lat wi l l
remain barren.
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FIVE ISLANDS GROWTH EXPERIMENT

Last year (Medcof 1944) it wa s concluded from the study of
shell annuli th at the gro wth ra te of clams at Five Islands , N.S. ,
was very slow and t hat i t dro pped off sharply above a l e ngt h of 11'\
This was the ba s i s on whi ch the size l imit of 2t" was waiv ed in that
district. On May 13, 194 5, three 3 '-square plots were s t aked out
in the middle of the principal areas being dug by commercia l
fishermen - one just we s t of the mouth of Harrington River in sandy­
mud soil, one at Broodrick Beach in gravel and one at Sand Poillt in
clay - planted with notched clams of various sizes but principally
of those above 11-". Growth had bare ly started at this time . At
most the annulus of new shell was 1 mm. wide.

On October 19 only the sec ond and third of th es e plot s could
be found. The clams in t hes e were dug and their heights measured
from the umbone to t he notch and to the free margin of the shell .
These are recor ded in t abl e s 20 and 21 .

The se data have not . bee n analyse d minutely because the y
are so clearly in accord with the co nclusions dra wn i n 1944 as to
justify the ch ange i n t he fishery r egul a t i ons in the F iv e Islands
district .

1945 gr owth of notched clams at Five Islands, N.S.
Broo drick Beac h Plot in gravel soil. Clams notched and
planted May 13, redug an d measured Octobe r 19 , 1945 .

Shell
height
to not ch

*14.5
*16
*16
*16
*17
*17.5

~a
27
27
29
29
29 .5
30
33
33. 5

*~
*42

44

Shell
hei ght
t o : r gi n

17
18
18.5
19.5
19. 5
20
25.5
26
27
28
29
29.5
30 . 5
30
33
33 . 5ag.5
~

I nc r ease
in ;:ight

* The heights were measured
from the umbone to what see med
certainly t o be the 1944 -19 45
winter annu lu s and to the free
margin of th e shell.
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1945 growth of notched clams at Five Islands, N.S .,~
.E..21D1 plot in clay soil. Clams notched and planted 13
May, 1945, redug and measured 19 Oct . , 1945.

Shell
height

to notch

11
14
15. 5
15. 5

• 21
22

· 22
26
27
27. 5
27.5
28
29
29. 5
29 . 5
30
30
31

• 31
32
32
33

• ~a
37.5

Shell
height

to margin
I nc r ea se

in ;::ght

,.5
2.5
3
1 .5
1
2
o
o
o
o

.5

. 5
o

.5
o
1
o
g

. 5
o
1 .5

.5
o
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11. GROWTH OF SEED CLAMS OF THE 19l f } SET AT SJ:SSIDOO RIVER, N.S . ,
BELLIVEAU COVE, N. S . AND 5T. ANDREI7S, N.D.

This yea r another s ample (Tab le 22) was t aken on July 4 of
t he 1943 set of seed tha t was first not i ced a t Si s s i boo last yea r
(Medcof 1944) . By fo llowi ng th i s age gr oup Ylhi cp is still
conspicuous on the Siss iboo f l at s unt il it re ac hes lin, it should
be possible with t he r esults now availabl e from t he 75 foot plot
to tell how many years it takes c lams to gr ow f r om the egg to
ma r ke t able size .

For compa r i son, sampl e s of wha t appear to be the sa me
age class were t ak en May 30 f rom half- t id e le ve l on the Pottery
Bridge fla t , St . Andrews, N.B., and from hi gh and low levels at
Belliveau Cove , N.S .

I t 1s i mpos sibl e t o make a close comparison of th ese lo t s
be cause of diffe renc es i n sampling da tes . In spite of this, it i s
:~~:;~nt t ha t growth conditions are ro ugh l y th e same in all three

The St . Andre ws se ed showed wha t wer e interpreted as
1943-44 wi nte r an nuli whose lengths va ried from 2 to 5 mm,

It would appear that 1943 was a bett er than average yea r
for clam sp a t in the Fundy area, otherwise t his age class could not
be so prominent.
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Length-frequen cy dist r i but i on of clams in sample s , (1 ) July
13 from hi gh and lo w l eve l s on the be ach a t Belliveau Cove,

~1~;lb~~P~~;;~ , t~~s~~a~~h(C~ t35ei~~~~~;~i~~: c~e;~~ei~vel,
Pottery Bridge flat , N.B. , May 30.

Be lliveau Cove
Le~gth low l ev el high l eve l

s ample s ample Pot t e ry Bridge

9 1 0
10 2 2
11 1 4
12 1 8

i~
2 8 3
3 11 3

15 1 14 6
16 0 9 12

i~
3 15 12
1 10 13

19 11 5 12
20 10 9 14
21 10 2 12
22 13 1 6

~~
16 2 3
20 2

25 19 1
26 20 1

~~
16
14

29 6
30 5
31 8
32 8

~~
3
2

35 4
36 0
37 1

No. in
sample 200
Meanl:gt h

24 6 160 18 .6 18. 3
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THE EFFECTS OF COMMERCIAL DIGGING ON THE SURVI VAL OF RESIDUAL
CLAM POPULATIONS

Ingalls (1942) reported the results of t ests showing the
destructive effects of diggi ng l ar ge clams on t he r e s i dua l stock
of legal- and sub- legal -s ized clams. I n hi s tes ts t he mean s i ze
of the residual population va ried con siderably and t he r esults
showed the ef f ec t s or d inary commer c ial d igg i ng generally have in
clayey 50115 .

In 1945 hea vy populations of se ed clams of t he 1943 se t
were di sco vered on t he government reserv e on the Si s s ib oo Ri ve r ,
N.S.. The se were c learly distinguished from all older clams by
their much smalle r size and gl os s y whi t e - a nd- gol d shells with
clear l y-defi ned annua l rings. The size of these is indicated
in t able 22. I t was decided to tes t the effects of digging
pa r t ic ul arly on th i s age clas s in two exper i ment s de s i gned
essentially like I ngalls . The fie ld wor k was carried out entir e l y
by Mr. Char l es Haye s , th e Dept . of Fi sherie s Guar d i an of the
Reserve.

Two blocks 5' sq ua re were l aid of f i n a r eas wher e t he
1943 se t appea red to be uniformly di stributed and sub-divided into
four quadrants A, B, C, and D, eac h 2t ' squa r e. Quadrants A and
D which ·.lier e di agon ally oppos i te, were dug ove r and all clams 21-"
or more in length r emoved. The pl ot s we r e th en left wi thout
smoothing off th e gr ound f or two or three weeks t hen all th e
quadrants we re dug ove r and all the live clams i n each sc reened
out and coun t ed .

The first plot was at ha lf-tide leve l approximately 200 '
to the southwes t of the so uthwes t corne r of the 75' plot in a pa r t
of the flat that wa s well s tocked . It was dug on June 14 and July
5. The ground here was compact and con t a i ned pieces of r ock and
broken shell.

The second plot was laid off i na section of the 75'
~;~~~nt~~ta~~dc~::~ ~~~e~u~h~~ ~~~~~e~f l~he li~~3 :~~ :~:nt~~i:fore
experiment was condu cted - J ul y 2 and July 16 . Consequent l y no
clams a t all were r emoved on J ul y 2. The ground was merely t ur ned
over as t hou gh i t were be ing dug commer c i a l l y . The soil he re had
a more even te xt ur e t han in the f i r s t pl ot. I t was less compac t ,
free of rock or br oken shell and t urned ra t her easily.

The r e sults of the two t ests are summarized in table 23.
A study of th e da t a leads to the foll owing conclusions:

Conclusion s .

1. The table sugg ests t ha t our assumption that the clams were
present in about equa l numbe rs in the se veral quad r ant s of eac h pl ot
was not wholly justified bu t i ns of ar as t he 1943 set was concerned
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the ac t ua l conditions app r oach ed t he assumed reasonably well. The
or i gi na l popul a t i on of 1943 seed in pl ot s I and II was appr oxi mat e l y
5 and 140 per sq. ' r espectively.

2. The destru ction of 1943 see d i n the areas was 60% and 37% -
the heavier lo ss occur r i ng in t he mor e c ompac t s oi l. Ingalls
(1942) got simila r va r i a t i ons .

3. Soil texture is app arently of gr eat i mportance i n determini ng
the ex t ent of destruction occ asioned by t ur ni ng over the soil. This
conclusion accords wi t h th at drawn from a comparison of Chi a sson ' s
Petpes V/ick r e sults (Medcof 1941~ , p, 50) with In galls 1942 Si s siboo
re sults (I ngalls 1942, t able s 13-17, and Need l er and In galls 1944) .

i~ gai~: i~:~t~~~~;v~t~;~e~~:n°ih~;~g~~gt~~ i9~3l;~iz~~ ~~~ ~~m~~~;b le
from thi s experiment becau se t he basic assumption of un iform
di s t r i but i on was not met.

Table 23. Data showing effect of d i gging on the survival of clam s .

Stock
fished

Differencean d Fi shi ng Catch in01Jadra nt
count ed date A D B C (B + cl - (A + D)

Actual %
Comme r c 1a l -

.f1Q.L!

sized clams June ,14 51 33

July 5 .2L2L ...M......1QL 56 29
137 193

Sub-leg a l
clams over

J ul y 5
~

2 year s old
~Total 10 11

Cl ams of
601943 set J ul y 5

~~
38

Tot a l

Pl ot II

Clams of
6241943 set July 14~~ 35

Tot al 11 3 1777



-37-

13 . THE EFFECT OF WASHI NG ONTHE ABILITY OF CLAMS TO BURY THEMSELVES

Mr. Ber na r d Col l i ns of Or l ea ns, Massachusetts , raised the
que s t i on in Apr il, 1'}45, as to whe t he r it i s best to wa sh or l ea ve
see d c l ams unwashed before planting .

Two expe rime nts were carried out a t Petpeswick by Dr .
Chiasson usi ng lo ts of 300 clams 2 t o 2t inc he s long in an attempt
to get an answe r t o Mr. Coll i ns ' que s t i on. Act ually t h i s s ize
i s too great fo r a cr i tica l tes t of s ome of the f a ct or s in volved
in handling ordina ry see d It - It '' l ong. For one t h i ng , fi r mne s s

~;r=~e ;*d i~~~~!S~ !a:;t~s s~~~t:n~i~~:;~nih(1I~~~~~Wi9~4)~tivity of

I n planting t he clams were scattered on a sandy fla t i n
Petpe swi ck Cove afte r scuffling it wi t h a hand cultivator. No
mor e than 6 "f l oa t er s " were found i n any of the lots when the tide
cov er ed them . The effects of three t reatments were tested.

1. Af t er fish ing and culling for size , t he c l ams were left unwashed
and undisturbed in the hod until planting t ime .

2. The hodful of clams was gen tly shaken in air i n such a way a s
t o simulate t he dist urbance whi ch is occa sioned by ordinary washi ng
a nd l e t stand until planting .

3. The ' hodf ul wa s washe d i n t he r egular manner under wate r an d
l et s tand ' unt il plant ing .

The two exp eriment s differ only in the length of time
t he clam s were left out of wat e r between treating and planting .
In experiment #1 th i s was 24 hours and in #2, 12 hour s . The results
appe ar in ta b le 24.

,."pr e sumabl y the numbers of c lams of each lot still on the
surface ae ' succe s s i ve l ow tides following plant i ng a re prol?ortiona l
t o the difficulty of burial. On this ba sis it is impossible t o
dr a" any definite conclusions from t he t"o tes t s . Such diffe r ence s
as " ere observed were t oo inconsistent t o be indicative of trends .

It may be concluded that any effec t s t.he treat!"ent:- had
we re minor and pr obab ly not consequential in cl am farming trials .
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Tabl e 24. Results of experiments to determine the effects of washing
on the ease of burial of planted clams.

No. of clams No of clams still on surface at
placed on 1st low tide 2nd l ow t ide

Treatment surface arterplanting after planting

Exper i ment I

unwashed and
52undistur bed 300 117

300 103 41

washed in wate r 262 97 32

Expe r iment II

unwash ed and 300 93 31
und i stur bed

300 82 30

wa she d i n wate r 300 109 26
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14 . THE DEPTHOF CLAMS IN THE SOIL RELATIVE TO THEIR SIZE

Last yea r (Medcof 1944 ) data on -th is subject we re compiled
fo r Bid ef or d River , P.E .I. , Sissiboo Rive r, N.S ., and for Bra ndy
Cove , N.B. Further re cord s wer e compiled on May 26 and September
19 at Si s s i boo . So f ar there ha s been no oppo r t unity to analyze
t he m. Al l measuremen ts on May 26 and June 19 wer e made by Mr.
ClIas . Haye s i n in ches . On September 19 the writer measured the
dept hs in millime t re s and Mr . Haye s the lengths in i nche s. The
conversions of i nch e s to millimetres were made by IIr . J . S. MacPhai l.
The da t a a s sembl ed appear in t ables 25-28 . A summa ry of t he se
da t a and t ho se as sembl ed la st yea r (Medcof 194 4) appe ared in a 19 50
Pr ogr e s s Report (l4edcof 1950) .

Tab l e 25 . Prelimi na ry observat ions by Chas . Hayes a t half-tide
le ve l i n tough c l ay so il at Siss1boo Ri ve r , 26 l4ay , 1945 .

Shell l engt h Depth in soil
~" ....!!!!!!~'I

14 18 13 16
20 25 25 32
2~ ~~

51 64

~1
51 64

52 51 64
43 55 51 64

~ 56 64 80
56 64 80

44 56 76 96
45 57 76 96

~4 g~ 51 64
76 96

57 72 64 80
67 75 64 80
67 75 95 120
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Table 26. Observat i ons by Chas. Hayes on June 19, 1945, at same
area as on llay 26 (Table 25) on the size and depth of
cl ams .

Shell leng th ~Pth Shell length Depth
rom 32nds " 32nds" mm 32nds" mm. 32nds"

17 21 25
~

38 48 40 50
16 20 32 ai 49 49 62
36 46 38 48 52 59 74

~
35 35 44 44 56 63 80
50 38 48 40 50 56 70

,~ 67 51 64 51 64 73 92
,~ ,~ 64 39 49 28 36

33 62 33 41 40 50
35 44 51 64 26 33 40 50
37 47 30 38 41 a ,~ 72
,~ 67 71 96 a6 60

60 71 96
4~

57 ,~ 72
33 41 36 46 57 62
32 40 32 40 41 ,~ 48 60
37 47 27 34

a~
30 38

21 26 19 24 62 70 88
31 39 22 28 61

~~
78 98

15 19 19 24 52 56 70
13 16 19 24 57 72 78 98
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Table 27. Si ze-dept h relationships of clams from Sissiboo Rive r,
~ge5 : on high level flats in grave :'. so11 on 19 Sep t . ,

Shell l engt h
mm 32nds"

Depth~n so11

16
25
25
27
30
32
32
32
32
33

~
40
41
41
41
44
44
46
48
48
51
5J.
54
67

20
32
32
34

~
40
40
40
42
44
50
50
52
52
52
56
56
58
60
60
64
64
68
84

40
30

a8

4~
32
35

a~
,~

a§
40
48
50

a~
~
,~
44
51
50
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Table 28. Si ze- dept h relationships of clams from Sissiboo Rive r ,
N. S. , on low level flats in tough clayey 5011, 19
Sept . , 1945.

Shell length DePth~n 5011
mm 32nds"

28 36 62
44 56 64
51 64 73
54 68

~~57 72
62 78 35
65 82 36
67 B4 36
67 84 67
67 84 80
70 88 59
70 88 61
70 88 78

~~
92 68
94

l~
~i

100
102 60

86 108
~~90 114

95 120 64
98 122 74

116 146 73
116 146 81
138 176 78
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15. SCUFFLI NG - A MEANS OF PREPARING SOIL FOR CLAM RELAYS

During the l atter part of June and t he f i r s t week of July
an attempt was made to r elay a Quan tity of stunted c l ams f r om the
high flats of Mussel Gully t o the lo w, exposed Bi g Flat in Pet- .
peswick Har b our , . N.S. The a rea chose n fo r the transplant was
immedi ately south of t he ha lf-acre r elay comple t ed in October,
1944, (Med cof 1944). The flat was prepare d by scuffling th is
port i on with an ox and fa r m har r ow. The purp ose was to discove r
if spring i s a bet t er time to make re l ays than the fall and t o
compare th e r esults of br oad ca s t see ding on scuffled so11 with
those of seed i ng with t he aid of a hand pl ough (1944).

In t he f irst tri a l 40 hods ( 8 bb l s . ) of e Lams were u se d.
A very s t r ong wi nd was blowing so tha t seeding was impossible on
t he day t he s tock was dug. It was ne ce ss a r y to hold the clam s
ove rnight. During this period they were exposed to continuous
r ain. The fol l owing morning they were broadcast in shallow wate r
but a s trong win d was s t ill b lowing. Observa t i ons 24 hours l ater
showed that all t he clams ha d disappeare d. There were few in -
d ic a tions of sinhon holes an d it was evi den t that the strong win d
and t id e had washed most of t hem off the planting area.

The se con d a ttempt was somewhat mor e succe s sf ul. Twent y­
four hods (5 bb l s .) of clams were sown i n 20 - 24 inches of wat e r
ove r the pre pared flat. At the nex t low t id e about 50% remained
on the surfac e and 48 hours later an estimated 25% had not dug i n .
However, many wer e still living and it see ms pr obabl e that a hi gh
percentage of the 24 hods wa s suc cessful in bu rial.

Observat io ns in September sh owed that many survived f or
two mont hs . Fr om this it would app ear t hat the great reduction
in the co st of planting by this method as compared wi t h hand
ploughi ng - i n ju s t ifie s its adoption for f uture relays of this
kind.

The s cuffling ach i eved by the ox-d r awn harrow was litt l e
diffe r ent from t hat pr oduce d by a hand cu ltivator and for small
plots the l atter is l es s expensive ,
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16. COMMERC IAL TYPE RELAYS OF SEED CLAMS I N DIF FERENT HARBOURS

This ye a r plantings of about ]J4 to ]J3 ac re each we r e
made at Cl am, Musquodob oit and Chezzetcook Ha r bour s , a t Gilbe r t s
Cove in N. S . , and at Maisonnette i n N.B . . The circum stanc es
atte nding t he la st-n amed rela y were more i nvo l ve d th a n the othe r s
so that it is t r e a t ed separa tely . All r e lays were made by broad-
casting the seed on th e flats aft er s cuf f ling the soil su rface
wi t h a hand cult i va tor .

The size-frequency di s t ribution of a mea sured,random
sample f r om each planting stock i s fo und in tab l es 29 a nd 30.

The plan is t o follow t he gr owt h an d su rvival of t he se
for seve ral yea rs to see if " clam fa r mi ng" is commerci a l ly fea s i b l e
on our coa s t . Rec or ds of the cost s of the ope r a t io ns have been
compiled .

1 . Cl am Harbour (Figu re 2, Medc of 1944 ) . On Ju l y 16 and 17 ,

~i447Ji~~:y;: ;~h~b~~~~egff;~~ni~~ ~~:~ ~~~~i: i~~/w~;~no~ength
Layb olt Poi nt . Th i s seed was transf e r re d t o the mi dd le gro und
bar and co vered a n area abou t 1/ 3 ac re whe re the s oil is sand- mud
mixtur e .

2. Musguo doboit Harb our (F i gure 1 , Medc of 1944 ) .

(a ) I nd i an Poi nt. On 17 Sept . , 1945, f our hod s of stu nt ed
seed c lams wi t h a mea n l engt h of 49 . 8 mm, were obtained from high
l e ve l s of t h i s s ame fla t and planted on a ba rren sand-mud area
between t he lo w-wa t e r mark an d half-tide l eve l ju st east of t he
Widgeon Gut opp os ite Fl at I sland .

(b) Bi rd Ledges (Fl a t I sla nd ) . On 18 Oct obe r , 194 5, thr ee
hods of stunted seed stock wi t h a mean le ngt h of 49 . 6 mm, were t r ans­
f erred f r om the h i gh leve ls of the "Coke " flat to this area which
is just we s t of the Wi dgeon Gu t . A ha l f bucke t of small fas t -
gr owi ng se e d c lam s (mean length 33 . 3 mm. ) were also taken f r om th e
Coke flat an d planted with t he above s to ck immediate ly we s t of t he
first r e l ay , whe r e the s oil is sandy wi t h a very small amount of
mud mix ed in.

( c) Coke Fl a t . The seed stock for t h i s re l a y was removed
from the higher levels of t he same flat . Fou r hods we r e pLarrt.ed
on 18 Oct obe r, 1945 , a t a poi nt ha lf wa y between the 10jV-wate r
mark an d half- t i de l eve l whe r e t he so i l i s sandy wi t h a small amount
of mud mixed i n . The mean length of a r an dom sampl e wa s 49.6 mm ,
Be s i de s the se a t bucke t of 33. 3 rom. size we re a lso take n from t he
high l eve l s of this flat and planted immediately nor t h of t he mai n
r e l a y which was j us t ac ross Mart ini que Cha nne l from Fl a t Island and
near t he en trance t o the Do- gone Gully .

(d) St ock Cove . On 18 Oc t obe r , 1945, four ho ds of se ve r e l y.
s tunted seed clams wer e removed from hig h l evels on t h i s flat an d
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planted i n sandy-mud s oil just be low half-tide level. There was
no sampl e of t h i s stock measured but the size range approximated
that of th e la rger group re laid on the Coke flat .

3. Chezzetcook Har bour (Figure 3, Medc of 1944). On 16 and 17
July, 1945 , a barren san dy area on t he f l a t of the Murphy prope r t y
and oppos i t e Conr ods I s l and was stocked with 124 hods of stunt ed
seed clams t aken from a bad l y crowde d area f r om the same flat
but closer to sho re. The seed wa s dug from three differe nt
sections of t his f lat an d was .-e l ayed i n t h r ee lots A, Band C
on the barr en f la t. The mean lengths of a ra ndom sample of ea ch
lot were 39.5 , 45 . 7 and 36.4 mm, respectively.

~~cke~;lY5~t~u~g:~S~S~f ~~;m~sw:~e) dug o~r~~lih~7~~~~~~~f ' l~~~lS
of the government r e se r ve on the S1ss1bo o Riv e r , N.S . , and ' t aken
to a barren area on Gi l be r t s in muddy gra ve l at a low level clos e

~~v:;~~ ~~r:~ea ~~e~o~e~e8~?~ed ~~eam~:~si~~g~~ ~~ ~e~a~d~mf~;m;~~
wa s 49.3 mm.



-46-

Tab le 29. Length-frequency di stribution of stocks of s t unted clams
r eLayed to new a r ea s in 1945.

Clam . St.Mary's
....lI!!L.-MsonodoboitHb ~

Le~~th ~;~~~~ In~ianIB;~dc~~~g;~ats A port~~~z~e~~~~~o~~ ' Portion G~~~:rt's

30
31
32

j~
35
36

j~

~
41
42

~~
45
46

~~
49
50
51
52

~a

"56
57
58
59
60
61
62

~a
65
66
67

2
2

1

1
6
3
5
5

11
14
20
14
11
14
16
10
13

ia
17
19
14

§
6
1
2

1
3
3
1
1
2

1
2
6
8

13
17
13
19
33

~a
31
27
10
10
23

8
4

~

3
2
4
5

11

§
6

12
11
16
14
13
13
15
15
21
27
14
13
~,

19
10

9
13
l

a
4
2

1
1

1
6
8
9

13
22
16
14
13
11
18
17
13

2
2
4
1

1

1

Total 2

Yean 47. 6

48

\Q . 4.7

171 0

6. 4 4

1 7/8 1 15/16 115/16 i 9/ 16 1 13/16 17/16 115/16
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, Table 30. Length-frequency of fast-growing seed clams taken from
high levels on the Coke Flat, )(usquodoboit Hbr., and
planted on the Bird Ledges and Coko Flats in the same
harbour.

Length
Frequency--,""mm,,--

24
. 25
26 3
27 2
28 6
29 9
30 10
31 8
32 6ja 5

3
35 3
36 1
37 2
38

~ 4
41 ' 1
42 1

~a 2
3

71

Mean 333
Equiv .

1 5/16length
ins
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Examin ation of relay s subsequent to pl ant i ng

All the relays j us t de s cr ib ed wer e observed once or more
after planting and all seemed t o be surviving r eas onably wel l except
that atGllbert' sCove .

On 20 Se pt . , 194" about 2 month s after planting i t was
visited and s ampl e s we r e du g from r epr esent a t i ve pa r ts of th e
planted a re a. Many clams were f ound dead, many With deco mpos i ng
meat sti ll in them . The length-frequen cie s of th e live clam s and
"dead" she l ls a re re cor ded in table 31 . None of the clams showed

:~~sF(1i;~o~~~i~a)l~~ti~: · sOiIh~~~ ~~:s:na~U~~~lk~:~eioo; e "~~~:
predators. There was a heavy catch of '4, seed, 2- 3 mm, lo ng , on
the upper beaches still a t ta ched by the byssus threads to sand grains.

1. The mortality ha s been heavy - 37% since pl anting.

2. The mean l engths of the "dead" shells is slightly lower than
tha t of a r andom sample measured a t the time of planting , whereas
the mean length of those livi ng was the r eve rse being slightl y
lo nger. These di fferen ces a re not grea t a nd may not be signi f i ca nt
but the i ndications are th a t there is a selec t i ve mortality i n­
volving th e small er clams .

3. The future of this relay does not app ear t o be very bright. All
the clams were ha ndled carefully and seemed to be vigorous on pl an t -
ing a nd we a r e at a loss to ex pl a i n the mortality. The fact t hat
a hea vy catch of seed was observed here and t ha t the cov e as a whol e
is alm ost ba rren of c la ms suggests that whatever brought on th e
mort a lity of the re l a id stock may be responsible for the failur e of
the cov e t o res t ock itself naturally.
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Table 31 . Length-fre quenc y di stribution of "dead" she lls a nd live
clams t aken in r andom sampl es from the Gilbert Cove
relay, 20 Se pt . , 1945.

Frequency
Le~gth "Dead" Li ve

shells clams

38
%dead 37

~ 2 ~ living 63
41 2
42 4

~
2

45 4
46 5
47 9
48 9
49 11
50 2
51 8
52 6

~~ 7
2

55 5
56 1
57
58
59
60
61
62

Totals 52 90

48 8 51 0
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17. COMMERCI AL SCALE RELAY AT MAISONNETTE, s.n.
Last year the condition of the clam fishery a t Maisonnette

wa s reviewed and trial planting of relaid seed was recom mended as

~944) ~ ibl~h~:a~~ a~f t;~-:~~~b~i=~i~~g~h;e~;a:aa~P~l~~;O~~v~~~~~of
sma l l seed c lams from Tr acad i e lagoon and the ot he r stunted cl ams
taken from St . AndTews, N.B .

On Octobe r 3, two bushels of seed clams wer e gathered a t
Point ~ Boul eau Bridge whi ch crosses a stream tributary to Tra cadi e
Lagoon at its southern end. The se were part of a crowded popu -
l at io n whose density was estimated to be over 300 per s qua r e foot .
The y were found onl y in the gra ve l l y parts of a sand and gravel bar
whi ch supports the central butment of t he bridge an d is ent i r e l y
pr ote cted f rom direct sunlight by the l ow br i dge overhead . The
l engt h- frequency d i stribution of this seed is i ndi ca ted in table 32.
The to t a l number of c lams r elaid from th i s s our ce was e s t i ma t ed
from Beld i ng's table (Be l d i ng 1930) as 70,000.

The age of the stock could not be certainly determined
bec ause t he shells were r ough f rom growing in the gravel and a s a
re sult the growth annuli were obscure. As far a s could be judge d
th e r e were only two age gro ups represented, probably t he 194 2 and
1943 se t s. They we r e c l a s se d a s "normal" rather than "stunted"
clams.

at MaiSOn~~~t~e~~ ~~~a~~:~~~~ga~n~~e t~;dh:~~s~~:no~r~~i~~:iy4

scuffled wi t h a hand cultivator . The e s timated density of plant i ng
wa s 30 to 40 per square foot . They were scattered in t wo plots
both ins id e "t he ar ea reserved for bait digging (See Special F i sh eri es
Regulations , N.B .) . One wa s j us t eas t of J oe Cormi e r I s Point where
the soil was a mixture of sand and mud and the ot he r 600 f'eet due east
of it whe re the soil is more s andy and supports a spa r ce growt h of
short (6 " l ong) ee l - gr a s s .

The St . Andre ws clam s relaid at Mai s onne t t e we r e stunted
s tock t aken f r om high levels on the Pot t e r y Bridge flat. They
ranged i n size from 1 to 2" with an aver age" of ab out It" . No
careful measu r ement s wer e made . Four ba r rels of the se we r e dug
on October 1, t r uck ed to Maisonnette, and planted on October 4 a t
the same t i me as an d i n the same fashion as the Point d Bouleau
stock and in plots ad jacent to them, but t o a density of only 20
per squ ar e foot .

One hour after the wate r c overed the flats , obs ervations
from a boat showed that over half the Poi nt II Boule au clams ha d
completely buri ed themselves. The St. Andrews clams were slowe r .
Less than a quarte r of t hese had started bu rrowing 'a t th at time .
The next da y at t OW tide when the pl ots were visited all the
uninjured Point a Boul eau clams had bur i ed themselve s and t he
large number of c l ea r l y- v i s i b l e siphon holes indicated tha t there
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had been very.f ew lo sses at planting. About t wo thirds of the
St. Andre ws c l ams had bur i ed thems el ves . ThoJe on th e sur f ace
wer e mostl y large or damaged and showed little prospect of eve r
going down although th ey wer e a lmos t all alive.

I t is pr opos ed t o follow th e growth and surviv al of th e se
c l ams closely . Thi s is t he f irst t ime we have tried to plant
Fundy s t ock in th e Gulf of St . Lawre nce .

No late autumn inspection was made ot: these relays but
t he loc al Depar t me nt of Fishe ries Guardi an, :Mr. H. Gogin, who
a s s isted wi t h t he work reported that just before free ze -up the
holes were still prominent in a ll plots and t hat all t he clams
seemed t o be th r iv i ng.

Table 32 . Lengt h- f r equency di stribution of se ed clams take n from
th e grave l und er Poi nt l!: Bou.Ieau Bridge (near Tracadie,

~~~;~n3f~~~;'a~9~~ls~~~en:~t~?B~ Oct . , 1945, on the
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18. RELAY OF PETPESWICK, N.S . , STUNTED CLAMS I N BIDEFORD RIVER, P.E.I.

dug from ~~s~~tg~~iei8lp;f~!~w~~kr~~~~~~~yN~~ •it~~~e~a~;~m~ower e
Ellerslie, P.E . I. , on Oct obe r 22. These were notched with a f ile and
planted in two equal lots : one in #2 plot u sed in the experiment
on seasonal growth and ef fe cts of dis t ur bance on growth (Medcof 1944);
and the other on t he sa nd bar a t the mouth of Cl aude Williams I cr eek.
I n spite of th eir le ngth y exp os ure to a i r the anima l s seemed vigoro u s
and began "pumping" soo n af te r pl an t in g.

It i s pr-opoaed t to follow the growth of these and compare
it with t he growth of stunted clams that have been transferred to
lower le vels on their native flats in othe r districts , and with t he
gro wth of c la ms native to Bideford Ri ve r itself as shown by the 1944
i nvest igat io n .

Thi s is t he firs t at tempt we ha ve made to transfer oute r -
coas t , Nova Scotia seed to the Gulf of St . Lawrence . The good
survival and r api d gro wth ob served for the last two years in the
latter area {see section 6 this report) and the vastquantit1es of
stunted clams in the former make it desirab le to test the value of
this so rt of t ransfer because of the commercial possibilit ies that
might be involv ed .
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19. ESTI MATI NG DENSITY OF CLAM POPULATIONS FROM COUNTS OF SIPHON
HOLES

On 11 a nd 12 July , 1945 , whe n th e relay was being made a t
Clam Harbou r from Laybolt Poi nt to th e Midd l e Gr ound , a test wa s
made to compa r e t he number of c lams present i n the soil b y co unting
the siphon hol es and by the actual re mova l of t he clams by d i gging.
The so11 a t Laybol t Point ha s a su rface of fine br own s and wi t h a
mixture of sand and c lay und erneath . The surface is no t ripple d
and t he mixture is fi rm throughout . Befor e the a~ea was dug ove r
to re move the seed s to ck, s iphon-hole cou nt s wer e made of four one ­
foot squa re plots after which the c l ams were dug a nd counted, ta b l e
33. Thi s t est was repeated on the same gr ou nd t wo da ys after the
a rea had bee n dug over a nd t he popu l a t i on reduced .

Th i s experime nt was duplica te d (tab l e 33) a t Che zze tcook
Harbo ur on 16-17 July , 1945, whe n the r e l ay was made on the fla ts
ea s t of Murph y' s property. Here th e soil had a sa ndy surface wi t h
a mix t ur e of clay, s and , and grave l undernea th. The soil i s ve ry
l oose, in f ac t , ma ny diggers prefer a s hove l instead of the clam
fork f or digging , bec au se wate r of te n see ps into their excavat io ns
whe n the surface soil is remov ed .

The wea t he r i n both areas du r ing th e t e s t s wou l d be
described a s nor mal summer conditions.

Conclus ions

1. In Cl am Ha r bour , be fore the area was dug , the number of c l ams
pr e sent in t he so 11 by siphon-hole coun ts was 2/3 or 66% t ha t
revealed b y d i ggi ng . After t he a r ea wa s du g ove r 3/5 or 59% of t he
clams present i n t he soil we r e located by siphon -h ole counts . The
di f fe r e nce i s slight and mayor may not be attributab l e to the
distur ban ce of t he so11 by diggin g .

2 . I n Chez ze t c ook Har bour the r everse wa s t r ue. Pr i or to di ggi ng
the area , onl y 1/2 or 50% of t he clams found in the so11 wer e lo ca t ed
by siphon-hol e counts . After the gr ound was dug over , this i n-
cr ea sed to ove r 3/4 or 76%.

3. Fr om t he se t e s t s , it may be judged tha t half t o three -q ua r te r s
of the c l ams s how s iphon ho l e s i n sa ndy s oi ls und er nor mal summe r
wea t he r cond it i ons .

Th i s c onc lusion ha s proved usefu l i n est imating c la m
populations during su rveys of clam f l a t s . Fi she rme n r e port that
seas on an d wea t he r cond i t i ons (wave ac t i on) a f f ec t th i s relationsh i p .
More obse rv a t i ons of the sort jus t r eport ed wou l d therefore se em
de sirab le .
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Tab le 33 . Compar i son of densities of c la m populations by siphon­
hole cou nts and digging of one-foot-square plots in
Cl am and Chezzetcook Harbours , N.S " J uly 194 5.

Cl am Harbour - Bef or e di ggi ng

Pl ot No

Means

'f, of total
of holes showing showin g

31 43 72 . 0
20

~
62. 5

23 57. 5
20 28 71 5

235 358 658

-Aft e r digging

16 19
~t: ~11 17

10 22 45.5
10 23 43 5

11 8 585

Che zze t cook Har bour - Befo r e d igg in g

'f, of t otal
Plot No No. of hol e s showing sh owi ng

33 74 44.6
37 65 57.0
28 50 ~. ~37 84

Means 33.8 683 49 5

- Af te r diggin g

25 33 75.8
21 28 75.0
37 53 69. 8
29 33 87 8

28 36 .8 76 2
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Last year (Medcof 1944) some da t a on the yield of c la ms
was pr e s e nted an d this year several sets of records of yield from
commercial plants were gathered for analysis . The s e include 1944
a nd 19 45 data from -, Gene ra1 Se af oo ds ' Os t r ea Lake shu cking plant ,
1945 data for th e Inte r na tional She l lfi s h Company' s plants a t
llusquodoboit Harbour an d 1944 a nd 1945 data f or the same compa ny ' s
plant at Digb y , N.S . . The Ge ne r a l Se afoods ' re cords ha ve since
been analyzed by Thurbe r ( 19 49 ) a nd i nc l uded i n his report. For
this reason , t hey are not pre sented he r e exc ept i n graphic f or m
(figure 2 ). The data obta i ned f r om the International She llfish
Company ap pe a r as tables 34-36 a nd some of these have been pl ot t ed
i n figure 3 .

The s t ock proce ssed a t Di gby came largely from Annap ol i s
Ba s i n wi th some from the Sis s i b oo River . The Ostrea Lake and
lIusq uodob o i t Har bour plants handled a mixture of stocks from
Halifa x ·Count y but drew heavily on Musquodoboit Harbour .

F r om the da t a one would judge that the stock from
Annapolis Ba s i n and Halifax Count y harbours were about equal in
yield (er , tab l e s 35 and 36) but that the International Shellfish
Company a nd Ge nera l Se a f oods were han dling their product diffe r ent l y
(er , table 36 with table 27 Thur be r , 1949) . General Seafoods i s
inclined t o put up a dr ier drained pack .

The effect of season on yield described by Thu rb er is
ap parent in t ab l e s 34 a nd 35 and these data s how the f all recove r y
particularl y we ll.

Bes i de s t his a na l ys is of records compiled by commer c ia l
pr ocessing plant s , Dr. Ch i a s s on a nd Mr . Casey carried out tes t s
de signe d to sh ow how yield is affected by size of clams, crowdi ng
to diffe r e nt densit i es , beach level and position in the harbour.
Othe r te sts b y these men show how yie ld va r i e s from harbour to
harbour . The results of all this wor k have already been pr e s e nt e d
by Thurbe r (1 94 9) so they are onl y mentioned here .



-56 -

Table 34. Meat-yield in American ga llons (8 Lbs , dr aine d shucked
meat) per bbl. of round clams at the I nt e r national
She llfi s h Company's Digb y , N.S . , p lant, 1944.

April May July Aug Sept

1 4.9 4~4 4.6
2 5.0 4.4 4.4 4.5 4. 6

~
5.0 4. 6

4. 1
4.4 4.6

4.7 5.0 4.5 4.5 4.7
5 4.7 , .0 4.4 4.5 4.6
6 4.6 . 9 5.0 4.0 4.0 4. 7
7 , .0 4.5 a·8 4.6
8 4. 8 4.8 . 7 4.0 .6 4. 8
9 , .2 ~:a 4.7 4.4

10 4. 8 . 8 4.4
11 4. 9 5.0

4.4
4. 5 4.5 4. 5 ~:,12 4.7 · 5.0 4.3 4.5ia 4.5 5.0 4.3 4. 2 4.6 4.5

4.8 4.1 a·8 4.7
15 5. 0 4. 6 4.3 . 3
16 5.0 , .0 4.5 4.1
17 4. 9 . 4 a:, 4.5
18 4.9 4.7 4.1 4.5
19 , .0 5.0 4.0 4. 3 4. 5
20 .9 5.0 4.7 4.2 4.5
21 , .0 4.8 4. 3 4.5
22 .8 5. 0 4.6 4.3 4.5 4.5

~~
5.0 4. 5 4.8
5.0 4. 5 4.4 4.6

25 5. 0 4.4 4.5
26 ,.0 4. 3 . ~:a

4.3 4.5
27 .8 4.5
28 4•.1 4. 3

~:a 4.5
29 4. 2
30 4.7 4. 5

4. 1
4. 3 4.5

31 4.7 4. 5

4.8 4.9 4.5 4.3 4.4 4.5 4.6



-57 -

Table 35. Meat-yield in American gallons ( 8 Lbs , dra i ned meat ) per
bbl. of round cl ams at t he Inter national Shellfi sh Company' s
Digby , N.S ., plant , 1945.

Dat e Apr il May July Aug. ~ept

1
~:~

4.7 4.1 4.4
2 4. 7 4.1

~
4. 8 4 . 1
4.8 4.7 4.4 4 .1 4.2 4.7

g 4. 7 4.4 4. 6
4. 7 4 . 5 4 .5

~ 4. 8
4 .3 4. 2 4.5 4.7

~ : ~
4. 2

9 4. 6 4. 8 4.2 4.2
10 4. 8 4. 7

4. 6
4.2 4. 1

4.811 4.8 4 .7 4 . 3 4. 1
4. 012 4.7 4. 8 4. 5 4. 2

4. 1
~~

4.8
~ : ~

4. 3 4. 5
4 .8 4. 8 4.2 4. 2

15
4. 8

4. 8 4; 7 4. 2 4 . 7
16 4. 8 4.6 · 3. 6 4. 3 4.7
17 4.8 4.7 .5.8
18 4. 8 4. 7 4. 5

4.0
4. 3

19 4 . 7
~ : ~ 4 . 220 4. 7 4.0

21 4. 7
4; 6

4. 0 4.3 4. 7
22 4. 7 4.2

~~
4.7 4.7 4. 5 3.8 4.4 4.7
4 . 8 4. 7 4 .0 4.4 4. 7

25
~J

4. 8 4.6 4 . 0 4. 4
26 4. 2 4. 7 4 . 2 4 . 2

~~
4. 8

4. 6 4.4
4 .1 4. 3 4. 3
4.1 4.6

29 4.7
~ : ~

4. 4 4 . 3
30 4. 7 ~ . 9 4 .4
31 4.7 . 1 4.5

4.75 4.72 4. 53 4. 20 4.2 4 - 4. 35 4. 54 4.7 0

• Thi s stock was held ove r t he weekend in th e shell i n a i r storage
whi ch pr obabl y ac counts fo r t he low yield•

• The whole of this day 's pack came f r om the Si ss i boo .
i s us ua lly f atter t han th at f r om Annapolis Bas i n.
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Tab l e 36 . Meat - yi el d in Ame r i can gallons (8 Lbs , dr ained shucked
meat) per bbl. and pounds per ha lf- bus hel hod ..B.t t he
Ilusquodobo i t Harbour plant of th e I nt e r national Shell­
fish Co. , 1945 .

Ga l l ons Equi va l ent
perbbl. i n lb s . pe r

t= bu. hod

April 9 4 . 6 7.3
10 4. 8 7.7
11 4 . 8 7.7
12

~ : ~
7.5

i~
7.7

4 . 8 7.7
16 4 . 8 7.7

i~
4 .8 7.7
4 .8 7.7

20 4 .7 7.5
21 4 . 7 7.5

~~
4 . 7 7.5
4 . 8 7.7

25 4 . 7 7.5
26 4 . 8 7.7
27 4. 8 7.7

May 1 4 .7 7. 5
2 4 .8 7.7

~
4 .8 7.7
4 .8 7.7

4 . 76 7.62

* Conver s io n factor gal. per bbl. x 8/5 = Lbs , pe r hod
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bbl.

5.0
'{'V'-N

F1gur~ 2.

It

,pr ll May

lat ~:~ ~t~ . t~og~~~ . P~rb~;~ :in~i~ 1 ~~ §~~ :

J u l y Augu s t Se ptember October Novembe r Dece mber

1t.5

It.o

3.5

3.0

2.5

5.0

1t. 5

It.o

3.5

3.0

2. 5
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21 DESTRUCTI on OF CLAMS BY HEnRI NG GULLS

Between 4 and 5 o ' c l ock on Se pt ember 21, a warm day,
during the cou r se of a n ex pe r i me nt t o te s t t he r e l a t i ve ef f i c ie ncy
of random a nd sy s tematic diggi ng i n Sissiboo Ri ve r , about 30 he r ring
gulls lit on the quar t er-acre du g-o ver gr ound we we r e wor k i ng a t and
ate clams that v'ere left expo sed on the s ur fac e . Man y c l ams were
held firm i n the s t i ck y clay s oi l a nd t he gulls pic ked away at these
until they had e a te n out th e mea t ex cep t for t he addu ctor mus c l e s
which we re i n most cases le ft i n the shells . None of t he birds
tried to break t he clams open by f l y i ng up a nd dr opp i ng t he m on the
beach as they a r e of ten obs erved to do . The wr i te r s t udie d the
behaviour of i ndi v i dua l birds wi t h binocular fie l d gl asse s a nd
their activities wer e r e c ord ed by Mr . Cl aude Ha ye s who a lso held
the time-pi ece a nd made t he time r eadings .

The ave ra ge time r e qu i r ed for a gull to ea t a s i ngl e clam
was determined from seve ra l ob se r va tions on five birds tha t seemed
to be typical of the f l ock i n their be haviour . Some of th e an i ma l s
we re mor e voracious than those s t udi ed . Others ate a lmos t no clams
a nd wande re d about on the flat f or no appa r e nt r e as on . The r es u l t s
a r e summar i zed below.

Time i n secon ds ( from f irs t to l a s t peck) r e quire d for a gull to eat
a clam .

Gull 1 - 60, 30, 30, 20 a nd 30 .

Gull 2 - 60 , 90 , 10 and 20. The se cond - l a s t clam was s mall a nd the
l ast a ve ry large specimen whose shell was br oke n bef or e the
bir d be gan f ee d i ng on it .

Q!!lL} - 5'5 a cd 55. Bot h t he s e clams , one l arge a nd one smal l, ha d
broke n shells .

Gull 4 - 30 , 20 . I n t he i nterval of abou t t wo minute s betw ee n th e
e a L1nz of t he se t wo c la ms, t he gu l l pi ck ed pieces from three
oi ,he r s whi ch wou l d doubt less d i e a s a r e su l t of t he i nj ur y
su f f e r e d .

~- 20 , 20 .

Anothe r se ries of ob se r vat i ons s umma r i zed be l ow wa s made
on four gulls , #6 - 9 , to l earn so meth in g of the i r ca pac ity f or
consumption pe r un it of time as wel l as of the time require d f or unit
consump tion.



The mea n tim e required for the firs t f i ve gulls to eat a
clam wa s 37 seconds and this is almost id entical wi th that for the
second four . Cons id ering t he interval betw een a t tacks on suc ce s s i ve
clams it appea r s t hat t he gulls were eating abou t one per minute per
bird. At t his r ate their movements ap pea r ed to be leisurely and
Mr. Charles Hayes , the Departmen t of Fisheries guardian of the
government-reserved plots who wat che s the flats th e year round,
indicated that in his opinion t he gulls were not "clam-hungry" at
this time 'of the yea r bec aus e they fe ed on abu ndant refuse from
fish plants and weirs up a nd down th e St . Mary Bay shore . He claims
they feed mor e rapidly an d continuou sly i n s pring and late autum n.
In co nsequence the numbe r of birds present t ha t day on the flats
(about 200 were visible within the Quarter-mi l e radius of observa t i on
with the binoculars) could not be c onside r ed large and they we r e
feeding a t "half-spe ed" or less . This ha rmonizes Ke r swi l1 ' s
observations r eported by I nga lls (1942) wi th th ose just reported.
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Dr. Kerswill states his s tudy was made i n NoveMber 1942 and applie s
to one gull feeding on pile s of clams he deliberately se t ou t for
it. He reports this gull to have ea te n 10 clams in 00 seconds .

Even a daily average of only 50 gulls exploited the se
flats and f ed at the observed one-a -minute rate for a ha l f - hour
period a day for eight months of the year on unda maged c lams , they
would destroy close to 600,000 c l a ms, which, if t hey averaged 2t "
in length, would equal 600 bu she l s . Fr om his observations, Mr.
Hayes believes that this is a n under- estimate of t he c l am des t r uct i on
by gulls that goes on wi t h i n s i gh t of his cottage . He believes it
would be wor t hwhile to re gu l arl y fri ghte n off t he gull popu la tions
by sho oting because a t tim e s l a r ge numbers (approac h i ng 1000 ) of
birds swarm ont o the fla t s behind t he diggers and even get so bold
as to steal clams from t heir boa t s . To prevent this the digge r s
are some t ime s fo r ce d to cover t heir catch with sacks .

It ap pears t ha t gull s are among the c l am's mor e se r i ous
natural enemies.
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22. ATTEMPTS TO ARTIFICIALLY INCREASETlill SET OF SEED CLAMS

The discovery of an economical means of substantially
increas ing th e natural "set" of seed clams on our flats would be
one of t he greatest contributions this investigation could make
towa rd s the expansion of th e clam industry. Previously there ha s
be e n no exploration of the possibilities, but in 1945 a simple
empirical exp eriment Vias carried out with this end in view.

Eddy currents and light we r e considered as pr obably
i mpor tant factors regulating sets of clam larvae since thi s ha s
be e n proved to be the case for oysters. Obstructions were t he r e -
f ore set up on the exp erimenta l a r e a in Petpeswick c ove i n J une
by Dr . Ch i a s s on . These were de s i gned to produce eddies or
s ha ding or both and occupied a uniform part of th e bea ch.

Obstru ct i ons .

1. A small spruce tree (about 6 ' long) wi t h the limbs t rimmed off
one side was held flat ag ainst the s and by nailing its trunk to
stakes dr i ve n into the ground.

2. Spru ce boughs about three f eet l ong we r e nailed crosswi s e on
a boa rd about 10' long with the buts pointing alternately i n
oppos i t e directions . The board wa s fixed to driven s take s so that
it l ay in contact wi t h the flat. The convex sides of the boug hs
we re uppermost.

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

4 . A zig-zag a r r ang eme nt of three 6" boards standing on ed ge and
fixed t o the flat wi th stakes.

5. A laye r of s a cking was tacked t o a frame made by a pa i r of
boards about f i ve f eet long held together by laths j o i ning them .
Th i s structur e wa s held 4" - 6" above the flat by nailing to stakes .

6. Beac h gra ve l varying i n size up t o peb b l e s wi t h a t tl di ameter
wa s scattered in 5' square plots marked off Wi t h s t ake s .

By Oct. 17 the larva e had settled and grown i nt o seed
t ha t wer e large enough to be retained by 20-mesh-to-the-inch
s cre en i ng . The population dens ity on the natural flat away from,
at and near t he obs tructions wa s measured . This was done by Mr.
C. R. Hayes by screening out an d cou nt ing the s eed from one - inch­
de e p , tenth-of-a-square -foot sur fa ce soil samples t a ke n with a small
shovel.

The results of the se ed count s we r e as f oll ows: The
numbers refer to the seri e s of obs t ru c t i ons described above.



3.

-65 -

1. 6 soil samples from edge, ends an d be ne a t h b r a nche s of s pr uce
tree yielde d: 0, 0, 1 , 0 , 1, 0.

2. 2 s ample s from unde r boa r d : 1, 3.

4 sampl es near edge of board un de r branche s : 0, 1, 0, 0.

2 sample s taken 6 fe et from board and 2 f e e t beyond the ti ps
of the s pruce bough s: 0 , 0.

4 s ample s from t he corne r s of the enc losure gave : 0, 0 , 1,
6 se ed .

1 s ample f r om midd l e of enclosure: 0 .

5 s amples taken outs i de the squa re and 2 fee t from the side s
gave : 0 , 3, 2, 0, 2 .

1 s ampl e 20 f e e t away gave: 2.

4. 9 samples taken a f ew inches f ro m the bo a r ds bot h in the "zigs"
a nd " zag s " yielded :
s eaward side: 0, 0, 2 . ,
landward s id e : 1 , 1, 2 , 1 , 3.
under edge of boa rd in pool of water : 2.

5. 4 samples unde r s acki ng nea r c orn e r s of obstruction: 3, 5, 5, 2 .

1 sample i n middle : 9.

2 s amples just outside at corne r s : 8, 8.

1 sample outside at middle: 1.

3 samples outside 3' away : 10, 5, 7.

4 sa mpl e s outside 10 - 20 I away: 3, 0, 4, 7.

6. 2 s amples in gr ave l - very hard t o han dle: 0, 0 .

7. Cont r ol

3 samples ne r e take n about 5'0I from any of these obstructions
giVing: 0, 2, ° see d.

Conc l us i ons f rom St udy .

There vias a great place-to-place variation in the de nsity
of t he seed po pulation on the open flat at a distance from the
obstruct i ons . This i s ' assumed to have re su l t ed from difference s
in the i nt e ns i t y of sp atfall .

Fr om the above data it appears that none of the obstru c t i ons
had any remarkab l e effect on the set of se ed such a s Mead (19 02 Report
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for 1901 ) recor ds fo r his screened boxes. Ne ve r t he l e s s it doe s
appear as t hough t he i ntensity of t he catch was influenced,
possibly doubled i n some ca se s , by t he obstruc tions. It was
impossible to se pa r ate t he effects of light a nd eddy currents in
this test .

This wor k sh ou ld be con tinued along with s t ud i e s of
intensity pa t te r ns of na t ur a l spa t fal l in var i ous inlets. Such
work should giv e s ome i nd ic at i ons as t o what fa ctors ar e importa nt
in regula ting se ts an d how th e y operate.
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23. PLANK'J'ON STUDI ES AT PETPESWICK - 1945 and 1944

Part 1. Abunda nce of Cla m La r vae .

There was little study of the Pe t pe swi ck plankton in 1945
s o t hat it is pos s i b l e t ojnake on ly a few general remarks . Mr.
Ca sey did most of the work. All t ows ex cept those of July 26 came
from Pet pe swi ck c ove ta nd , a s in 1944, these were taken i n ten-
minut e haul s with a net of 18 .me sh silk bolting cloth. The size -
frequency distribution of clam larvae observed in the catches is
i ndi cated i n table ' 37 ; , In a r ough way the numbers of la r vae
measu r ed are a measure of the abundance of clam l arvae on t he
var io us dates and in :differe.nt pl ac e s mentioned. St aff ord's
(1 912) figures we r e used for identification of lar va e.

1 . Clam larvae ,we r e ~carce this year as compared with 1944.

2. Obse r va t i ons on"July 26 indicated t hat larvae were more abunda nt
in t he mi ddl e reaches of the harbour than either ab ove or below the
na r rows but this may have been a tidal effect.

3. The most abundant l a r vae in the plankton catches were straight -
h i nged sta ge s co rresponding to figures 8 and 9 in Stafford's se ries .
Few adva nced forms we r e observed at any t i me . '

4 . A large unidentified straight-hinged larva about 100.... long
a ppea r ed in the plankton this year and was quite abundant on August
9 . Pos s i b ly it is the 'larva of Macoma ba lti ca since adults of t his
,s pe c i e s are common on mudd y f l ats in th~s district.

~ . What appeared to be l arval~ we r e found on one or two
occa sions.

6 . No explanation i s proposed for the scarcity of late -stage clam
larvae . In this respec t our observations differ fr om t ho se ..
r ep orted by Sullivan (1942) for Bi deford Ri ve r . She not ed a
sc arc i t y of t he younge s t stage s.
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Part 2. Sea s ona l Abundance of Phvto-plankton.

Thi s section was inadvert.ently omitted for last year ' s
re port (Medcof 1944 ) and it is thought wise to include it here.

On May 5, 1944, a ten-minute haul was made off the Gove r n­
ment wharf in Pe tpe swic k Harbour with a #1 8- me sh , silk bolting c l ot h
plankton net wi th a ci r cular mouth I ' in--d iame ter. The catch was
unusually heav y. Five mi nutes afte r add i ng forma'lin a brownish-
gr een laye r of s l udge, 25 rom. deep, set t le d t o the bottom of t he
pint collecting ja r . Micros copi c exami na tion showed that it was
composed pr i ncipa l ly of diatoms.

Sev e r al similar tows were made du r i ng the summer and
another on Novembe r 16 but in no case d i d t he catch approach that
of May 5 f or qua ntity. The depth of the deposit seldom exceede d
1 or 2 rom.

It i s generally r eported that ,May is the mont h of most
vigorous clam gro wth i n this area , Appa r ent ly i t is related t o
this diatom floweri ng . Mr . Ros s Ca re y , Mana ge r of General Sea f oods
shucking pl an t at Os t r ea Lake, reports that a t this time of the year
the pr esence of " t oba cco juice" in the dige s t i ve glands and t he
enormous size of the di ge s t i ve glands re gul a rly necessitates
"po pping" (remova l of the gland by squeez i ng ) to produce a mark e t abl e
pack. Somet i me s this condition arises as ea rly as March - lo ng
before gr owth be g i ns .

I t is intere s ting to sp e cu l a t e as to what effect such
early "flo wering" has on t he growt h rate of clams. It is con-
ceivable t ha t it come s ';)ef or e 't he wa t e r t emper a t ur e is high en ough
to pe r mi t shell sec r e t to n , If this were the case the generally
poor gr owt h on the outer coast of Nova Sco t i a might be explained
on t he ba s i s of unavailability of foo d r ather than food shortage.
This would be an interesting subject f or in ves t i ga t i on .
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24. CLAM DRIL LS ( POLINICES) IN BELLIVEAU COVE, N.S .

Two vis its were made t o Belli ve au Cove during the yea r ­
one in July, the other in Octobe r - whi ch sh owed i t t o be of
peculiar interest . Th i s great a rea of pu re sand i s r e po r t ed to
have been formerly pr oduc t i ve of la rg e quantit ies of h i gh qua lit y
c l ams but during the l ast s eve ral ye ars it has yielded little or
noth ing . De t a ils of the history a r e desirable .

At pr esent there i s a he avy populat ion of seed s t oc k.
Judging from shell annuli wh i ch a re pre sumed to be annua l rings
this stock i s composed alm ost ent i r e l y of th e 1943 year class. At
the uppe r levels on t he beac h t he stock se ems t o have grown muc h mor e
slowly t han low er down. The size-frequency distribut i on of ra ndom
samples ga t he r ed by han d after turning up the soil with a clam ho e
is shown i n t ab l e 22.

In J u ly many II sa nd col l a r s " , the e gg cases presumably of
the smooth whe lk (Po linices ~l were f ound a t all levels on the
beach . Over cons iderable areas these averaged 4 to 6 per squar e
metre a nd con c en tra t ions of as many as 10 to 14 per square metre we r e
repeatedly ob se r ve d . Ma ny dr i l l e d s he l ls of seed clams were fo und in
t he soil and many whe lks too. The la t t e r were chiefly of small a nd
medium size, mostly les s t ha n 3 em, high . Gull pellets composed
alm os t e ntirely of bro ke n shells of s eed clams were found on the
f lats. The birds are therefor e ene mi e s of clams even in a rea s th a t
a r e no t be i ng dug over by man to e xp os e the mollusk s for them to
pick up .

The wor k of Ker swill (1941 ) an d Medcof ( 1938) has sho wn
t hat Polinices in Ca nada i s a n impo rtan t e nemy of ou r c omme r c i ally
important s hellfish. American workers e .g . Mea d ( 190 3) and Be lding
(1930) long ago found this to be true on t he New Eng l a nd coast.

Be l l i ve au Cove apparently offer s a good opportunity f or a
study of t he life his tory and industrial impo rtance of the whelk.
There i s a l s o a good chance to study t he growth characteristics of
young clams a nd the various stages i n t he natural r e - popu l a ti on of a
flat t ha t ha s l ong be en ba rren. There are few su ch areas in the
Maritime s.

It is hop e d tha t next yea r some work of this kind may be
unde r t ake n.
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25. THE RELATIVE EFFICIENCY OF SYSTEl.!ATIC AND RANDOM DIGGING

Muc h inte r e st has been exhib ited lately in the poss i b le
conserva tion value of controlled digging of clam flats . It wa s
decided to clear some ground on the Sissiboo this year of c ommerc ia l­
sized c l ams ( t hos e over 2t" long) so that an exp eriment could be
started the r e i n 1946 . This pro v i ded an opportunity for comparison
of effic ie ncies of two di gging methods "randonf' and "s ystema t ic "
because it was planned t o hav e ano t he r digging in 1946 j us t be fore
t he experiment began.

, Two square , experime nt al a r e a s ea ch meas uring 200 fe et
on a side wa r e staked of f.

The first of th e se areas wa s snb - d i v i de d i nto eigh t
50 ' x 100 ' plots , a s shown in figur e 4 on J ul y 17. Four of these
we r e dug " s ys t emat i ca l l y" . In thi s method the diggers lined up
abreast and work Ad a cr os s th e plo t turning ev ery foot of gro und a nd
smoot h ing out their di ggings to so me extent as they went a l ong . The
b ound arie s of the other fo ur plot s wer e marked out with co d l i ne a nd
th e c ommerc i a l clam diggers of t he district advised that they mig ht
dig th e se plots howev er and wheneve r they pleased fo r t he nex t wee k ,
so long a s t hey obs erved t he 2 1/4" minimum legal-s i ze l imit and
allowe d the quardian, Mr . Haye s , to measure their catch f r om e a ch
plot s ep arately. The yie l ds of t he se ve r a l pl ots a re i ndi c a te d in
the fi gur e s and summarized i n tab le 38.

Conc lu~ions and Discussion .

1. If we as sume th a t irregularit ie s of the stocks a re off se t by
the subdivision of the gr ound and the " r and omi za t i on" of the trea t ­
ments it wou ld appear from the results tha t there was little or no
differe nce i n the efficiencies of the two methods of d iggi ng . This
conclusion will be checked by t he yi e l ds from these same pl ots in
1946 when they a r e all du g systematically preparator y to th e expe r i ­
me nt t ha t is to begin th en .

A f ea t u r e of the performance of th e diggers who wor ke d
th e " random " plot s should be me nt ione d here because it may ha ve
influe nc ed the result. ' Th i s gr ound inside th e r es erve had not been
dug comme r c i a l l y since e a r l y in 19 41 when the Si ssiboo pr og r am was
begun by Dr . I nga l l s . For thi s reason it was particula rly attractive
to co mmer c i al diggers who swar med ove r the "random" plo ts an d turned
over e very i nch of the gro und i n them - jus t about a s th or oughly as
if they had bee n asked to di g th em system at ic ally . None of th e
diggers were int erested i n go i ng bac k t o the 'plots once t hey wer e
du g s o t he y were turned ove r on l y t he once .



-72-

Figure 4 . Layout of eight 50 ' x 100' plots in t he Si s s i boo expe r i ment
t o test the r elative efficie ncy of s ys tema tic and r an dom
digging .

1 2 3 4

Syste matic Random Syste matic Ra ndom

165 176 156 142

5 6 7 8

Rand om Systema t i c Ra ndom Systemati c

57 70 76 93

Type of Dig ging

Yi e ld (Bucke t s )



-73 -

2 . The catch f rom t he lo wer pl ot s 71!.:S more t ha n doub l e t ha t from
the upper. This a cc ords with ge ne ra l e xpe r i e nce t ha t up per l e ve l s
a re l e s s pro ductive tha n lo wer .

~qUiv~~: n~n~~h3B~rI:~~~i=~sb~;g~l~ 9~~rb~~~:~~ pe i f ~bO~~l~~~~C;s
we re made f or d i gging mort a lity t ha t mi gh t have gon e on a s a
r e s ul t of diggi ng that mi ght hav e take n pl a ce if t he a r e a had not
be e n a gove rnmen t re se rve , thi s wou l d hav e bee n e qual t o 76 bu . pe r
a c r e pe r year for the f iv e yea r s du r-Lng whi ch the area was c losed .

~.

The se c ond 200 ' x 200 ' sq ua re was sub - divi de d into 16
50 ' x 5'0' pl ot s and t he digg in g trea t me nt s r andomized a s shown in
figure 5. The d i ggi ng in th i s ca s e t ook pl a ce i n a n e i gh t - day pe r io d
r t.a r-t t ng Se pt e:nbe r 20 . The d ig i ng me thods were t he s ame as t hos e
de s c r i "e d i n t he r epo r t on Pa r t 1 of t hi s text . The catch es from
ea ch plot a r e s hown i n t he f igure an d summa r iz ed in t ab l e 39 .

The fo llowing co nc l usions m y be dr awn f r om these r eco r ds .

1. The r e i s no c onsi s t e nt di f fe re nce in t he effic i enc i es of th e
two di gging me t hod s. Th i s re sult may ave bee n partly due t o t he
t r e e t ment the d ig ge r s gav e t he " r a ndom" pl ot s . Th i s " a s t he sa me
a s t ha t de s cr ib e d i n t he r eport i n pa r t 1 of this expe r i ment . A
che c k on t his co nc l us i on 1'1 111 be made i n 1946 whe n a l l t he s e pl ot s
are dug over s vs temat.Ica Ll .y,

2 . The ca t ch wa s gr e a te s t i n th e two mi dd l e r ows of plot s and
l e s s a t t he lo we s t and hi ghes t le ve l s t ha t a t the l a st bei ng l e as t
of a ll. Th i s fe a t ur e has been obse r ved in t he Fundy a r e a be f o- e
and might be thought a s disc ordant wi t h co nc l us i on 2 d r awn i n p a r t
1 abo ve. Actually th ere is no t ru e d i s c or d . The fa lli g off in
catch a t t.he l owe st le ve ls pr obab ly wou ld have appe a r e d i n part 1
if t he zona ti on of be a ch l eve l 1'1d been mor e r ef ined a s i t a s i n
pa r t 2 .

if thI~e c;~;~hh~~rb:;~e t~~e ~l~; ~~~ i~v~h~e~~~~.r . °i9,i~4~u~~~i~; ive ,
the y ield wou l d have be e n 114 bu . pe r ac r e if t he r e ha: been no
d i ggi ng mor ta lit y .
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Figure 5. Layout of sixt een 50' x 50 ' plots i n S
ment t o t est the relat i ve efficienc ie s
random digging .

Cha nne l

1 2 3 4

Random Systematic Sys t emat ic Rando m

57 76 97 96t

5 6 7 8

Random Sys t emat i c Systematic Ra ndom

108 118 94t 117

9 10 11 12

Random Syste mat i c Random Systemat ic

84 78 82 86t

13 14 15 16

Random Random Sys tematic Sys tematic

72t 65t 76 75t

Beach

~
«r

I

'--- - -

i ss ibooexpe r i -
of systemat i c and

System of

~i: ~~nfbUckets)
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Table 38 . Ca t ch of c l ams in buckets (1 buck e t .. 11- pec ks) from
plots used i n Par t 1 of ex per i ment to compare
efficiencies of "systematic" and "random" di gging .

Systemat ic
Catch

(Buckets )
Catch

(Buckets)

Lower 1 165 2 176
Pl ot s

3 156 4 142

Tot a l s 321 318 639

Upper 5 57 6 70
Pl ot s

70 8 937

Tot a l s 127 163 290
Gr and

448 481 929Tot a l s

Tab l e 39. Catch of clams i n buckets (1 buc ket .. 11- pecks) from
plot s us ed i n Part 2 of expe r i ment to compar e ef f i c i enc i e s
of "sys te mat i c" and "r andom" digging.

Beach level Systematic Random
of rows of Pl ot Ca tc h Plot Catch Tot a l s
f our plots No (Bucke ts ) No (Buckets ) Systemat i c Ran dom Tot a l

Lowe s t row 2 76 1 57

3 97 4 96t 173 l53t 326t

Lowe r mid dle 6 118 5 108

7 94t 8 117 222t 22 5 447t

~~~er middle 10 78 9 84

12 86t 11 82 164+ 166 330t

~~~ermost 15 76 13 72t

16 75t 14 65t l5lt 138 28%

Gran d Tot a l s 711t - 682t 1394

-
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26 GROY/ING CONDITIONS ON TIlE POTTERY BRIDGE FLAT, ST. ANDREWS, N.B .

Acco rding t o th e c ommer cia l clam fi sh ermen , the Pottery
Br i dge flat a t St . Andrews is one of t he be st in Charlot t e Co., N. B.
f or growth a nd s t e ady pr oduct i on. It was decide d t o ch eck the
gr owth th ere f or co mpa r i s on wi th ot he r a reas su ch as t he Siss i boo
Ri ver , N.S .

On May 30, 194 5, 25 c l ams wer e dug at ha lf-t i de l e ve l
on t he flat at a point half way betw een t he outfall of the brook
from "The Gut " a nd the central ridge of Niger Reef . The so i l he re
is a gravel-mud mixture .

The clams were notched a nd immedi ately pl anted i n a s t ak e d
2t ' squ are plot. Almost a l l showed a narrow, golden-coloured marg i n
of newl y- secreted shell r e pr e s e nting th e 1945 gro wt h which was quite
d is t i nc t from the 1944 s e c r e t i on. Measurements on 8 of these
s e l e c t ed r a ndoml y showed t he ave r age wi d th (he i gh t ) of t his annulus
t o be 2 .0 mm,

The pl ot was du g on November 9 and 24 of t he clams recove re d.
The heights of the s e on t he left valve from the umbone to t he May 30
no tch and to the free ed ge of t he shell were measured (Tab le 40).
The s e data show th at there had been a gr owth of 23% i n a little over
f iv e months . If t he t ot al growth for 194 5 had , be en mea sur ed it

:~u~~v~a~~s:~~~~t:~ i~e2~i~;i~~~ ' (Ta~~;s3~r~;t~im~~~p~:;i~~ ~~:~l:ny
5) an d better than th at ob t a ined by Dr . Leim (S ee M'Goni gle 1940 )
on the workshop flat or by Newcombe ( 1935) in this district.

I t sh ould be pointed out that the s e clams were gr owi ng
un de r mos t f avourable condit i ons 5 0 f ar a s crowding i s conce r ned.
Beside s this the s mall size of the plot probably l e ave s t he whole
s t ock sub j e c t to bor der effects . I n s pite of th i s it appea r s tha t
the opinion held by l ocal clam fishermen i s we ll founded .

The survival ove r th e five month s was 96% judging f r om
this small tria l the Pot t e r y Br i dge flat s houl d be an excellent
sp ot f or c lam f arming trials .



Table 40.

Shell
height

23

24

25

26

27

28

29

30

31

32

33

34
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Height-frequency distrioot i on ?f measurement s of 24
Potte ry Bridge flat clams to notch cut May 30 an d to
free edge of sh ell on Nov. 9, 1945.

Height-frequency d istribution
To May 30 To edge of shell

Notch Nov. 9

24. 6

Corresponding 41
lengths mm,

50
5.7 mm,

23%
9 mm.

23%
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27 . AnIL I TY OF CLAMS TO BURYTHEMSELYES IN WI NTER

The r e i s much differenc e of opinion a s to whether c l ams a r e
abl e to bury th emselves during t he colder months of th e year a nd t he r e are
reported e xpe r ime nt a l obs e rvations bea r ing on thi s pr ob lem . Mr.
Charle s Haye s , gua r dian of t he Sis s ib oo Ri ver gove r nment r ese r ved
c l am flats cond uc t e d t wo t e s ts t o ob t a in pre cise infor mat io n .

He built a 2t ' x 2t ' x l' bot to mle s s , r oofed, cag e made
of -i n me sh wire cloth su pported by a wood en f r ame. Thi s was s o
c ons t ructed t hat the lo we r pa r ts of t he sides c ou l d be buri ed i n
the be ach a nd thus pr e ven t c l ams tha t were placed under it f ro m
b e i ng wash ed out .

On Oc t ober 29 and De ce mbe r 3, 194 5', it was set ou t on the
be a ch a t ha l f - tide le ve l whe re t here were no na t i ve clams a nd 100
f r e sh l y- du g " nor ma l" c l a ms , meas uring It to H·" l ong , were pl a ce d
under it a t lo w t i de . They we re exami ned a t l ow t i de fo r f our
succes sive days. The r e su lt s a re summa r i ze d i n th e t ab l e be l ow.

Numbers of c l a ms s t i l l on su rfa ce

Planting Da t e

October 29

Dec embe r 3

Days af t er Pl an t i ng
1 2 3 4

5'* 3

3** 0

* 3 of t he s e clams we r e partly bu r i ed •
.. all three wer e pa rtly buri ed.

The cond itions of t he t e st wer e sim i l a r e xcept t hat on
De ce mber t he surface of t he soil unde r the cag e was lo os ene d wi t h
a clam hoe befor e th e t e s t be ga n . The siph on ho les of t he bu r i ed
a ni ma l s were clear l y visible .

It i s clea r from t hi s trial th at c l ams have t he abil i t y
to bury th e mse l ve s quickl y in co ld weathe r . Furthe r t e s t s of
thi s t ype should be conducted if we wi sh t o ge t a goo d compa r i s on
of the relative ea s e of burial a t di f fe re nt s e asons.
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28. HEIGHT-LENGTH RELATIONSHIPS OF CLAMS FROM ST. ANDREWS, N.B.,
AND LOWERECONOMY, N.S .

It is of t en nece s sary to convert lengths of clam shell s
to corres pon ding lengths or vic e vers a in dealing wi t h exper i me nt a l
results. It is well known tha t the pr oportions of clams vary a
good deal from place to place a nd with beach level a t the same
place. Newcombe (1 93 5) has pr es e nted a graph for she lls f r om
the St. Andr ews r e gion wi t ho ut sayi ng a ny thing about th e na t u re
of the a nimals on wh i ch the me a surements were made. Later (Newcombe
a nd Kessler 193 6) he us ed the s ame data as r e pre se nt ative of the
whole Fundy r eg io n without su gge sting that t he r e wa s variat io n from
place to place wi t h i n this re gi on or va ria tion at anyone place
(e . g . at St. Andr ews itself) with such factor s as be ac h leve l .

The write r s' impr e s s ions are that many of the withi n­
district variations they ha ve encounte r ed a r e a s gr e a t a s many of
the between-district va r iations Newcoinbe ha s exhib;1ted with much
care . For this r e as on i t was t ho u ght wise to e xami ne the she l l
height-length r a t i o in t wo s t ocks th a t diff e r e d c ons ide r ably. These
wer e the fast-growing clams from Pottery Br id ge fla t taken this year
at half-t ide leve l f ro m gr ave l - mud so il a nd Lowe r Econ omy clams
taken in 1944. The l at t er a r e quite slow-growing ( stunted ) and
taken from grave l -c lay s o i l .

The data a s s emb le d a re pl ot t ed i n f i gu r e 6 . The cu r ve
shown wa s dr awn through the po i nts pure ly by inspection and fo r
comparison, Newco mbe I s curve ( 1935) has been i ncluded . The t wo
differ cons id e r ab l y but that ba s ed on 1944 and 1945 data is pref e r r ed
for our us e bec ause we know t he cha r a c t e r i s t i c s of th e clams to
which they app ly .

There i s appa r e nt l y litt le differenc e betwe en the she l l
height-lengt h proportions in t he t wo stocks we e xami ne d. In this
particular Newcombe ' 5 c laim is j u stified bu t it is hard to e xp la i n
Why hi s curve does not conform more c lose ly wi t h our obs e r va t i ons
a nd why he has d raw n it to pass through the origin a s a stra ig h t
line . It i s well kn own that the she ll proportions of the spa t
change r ad ically during the ~ a rly mont hs of its life a nd tha t the
graph cannot be re cti linear and at the same time pass through the
origin .
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Figure 6 . The shell height -length r elati onsh i p fo r
St. Andre ws, N.B., and Lower Eco nomy, N. S .
clams .
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29 . OBSERVATI ONS ON MUSSELS ONCLAMFLATS

Under our di re ction8 , Mr. Cha r Les Hay e s , guardian of th e
governme nt-re se r ve d c lam f l at on the Si s s ib oo River , conducte d
seve r a L ob se r va t i ons on mu88e18 that see med to be encroaching on
t he clam a r-e as more t han usu a L t h i s ye ar. The 8e are repor te d
below.

Effect of Rak ing MU88els .

Mus 8e l s were raked from t heir a trt a chmerrt s and piled i n
mounds 2t' hig h and 5 ' acros s on t hree oc ca s i ons OCt . 25- 27 ,
November 5 an d 6 and Novembe r 19- 22 and the f ate of these p lle8
was fo llowed for se ve r-aL suc ce e ding days .

Af t er th e first tide t he pile was u su ally flattened t o
co ver an ar ea 10-12 feet a cr os s a nd abo ut 4 ' de e p. Th i 8 sp r-ead Lng
continued steadi l y and th ere was no s i gn that th e anima l s on t he
ins id e s of t he plle s had .be en k i lledby s mot he r i ng . Ifthe plles
wer e pl ace d on a smooth pa r t of t he beach a l l t he mus se Ls fi nal l y
disappeared f ro m th e a re a but i f it wer e rough or if it we re in a
depre s sfon c Lus t e r s 'a t t ached t hem8e lves fi r ml y . Some of t he a r e a s
that ha d been c overed prevrous t o r aking remained clear eve n though
mus se Ls did wa8h ba ck ove r t hem. I n othe r wor d8 , the trea tme nt did
some good.

Effec ts of I ce on Mussel Be d8

I n March 1946 t he obse r vataon s started in the fa ll of 194 5
were e xt e nde d . I t wa s fo und tha t the moving ice sheet8 whi ch
settled on t he be ach at l ow t id e on several f ros ty nt ghts an d floa t ed
off a ga i n in the mor ni ng ca r ried awa y many of th e mussels f ro m the
reserved pl oh. An e s tim ated 3/4 of the t otal pop ulation disappe a r ed
i n thi8 wa y i n the cour- s e of a f ew tide8 .

Pr es umably musse ls could be ca r r i ed to an area by ice just
as ea8 1ly a s away from it but th is was not observed to hap pe n a ny­
whe re t his sp r i ng .

Effect8 of Dumping )lus s e ls into Cha nnel.

The Si s s i boo Riv er ha s s tee p cha nne l ba nk s and seve ra l
square yards of flat ne ar t he cha nne l wer e cle a r ed of musse l s t hat
wer e thrown i nt o the cha nnel . As f ar a s Mr. Haye s cou ld obser ve
none of t he se were washe d up aga i n on t o ,t he c leare d ground .

Fr om th e abo ve ob se rvati on s it is clear that there a r e
natura l f actors limit in g th e abu nda nc e of mussels on our f la t s and
that t he r e a r e sim ple mea ns of c ontrol or pa r tia l control that can
be r esort ed t o if need arises .

It se ems desirable t ha t we shoul d know more abo ut the mutual
re Lat Lon shf ps of c l ams and mu s se Ls since t he y are often a s s oc f a t ed ,
What e f f ec t , fo r in sta nce. have musse ls on the I1: row t h and Qua lity of
c l a ms ? How do they af fect t he spa tfall of s eed clams ? How do they
affec t soil cha ra c t e rist ic s th a t might influe nce c lam beh av i our ?
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30. SURVEY OF CLAM FLATS - FIVE ISLANDS REGION, N. S.

In May 1945 a survey wa s made of t he Five Is l a nds clam
flats. These gr ounds wer e vis i t e d last ye ar (Med cof 1944 ) and
in 1942 Ingalls made a sketchy sur ve y of them . The gross f ea t ur e s
of the area a re de scribed in f i gu r e 7 whi ch is a chart of this
district .

Harrington Riv er Flat .

Th i s flat is ap prOXima t e l y 25 ac re s i n are a and lie s we s t
of the mout h of the Harringt on Ri ve r . The f l a t has an even sur f a ce
unbroken by ch annels although nea r shore there are occasiona l
boulders. The borders of the r i ve r cha nne L are fairly stee p . The
so il is a mix tur e of s and and mud except a t ex t reme high and low
levels where t here is a mi xt ur e of gra ve l an d c lay . Generally
the s oil affords ea sy di ggi ng . A f a irly good and evenly dis t r i bu t e d
populati on of clams cov ers this area . The s i ze r a nge wa s good
e xce pt t hat no 1943 or 1944 s e ed could be found . The clams found
on this f la t a re typ i ca l of the F i ve I s l and s area as a whole. They
sh ow stunti ng , have firm thick she l Ls a nd were full -mea ted. The
average s ize of the clams f ished he r e was be l ow 2t". Thi s f la t was
dug heavily in 194 4 and was being exploited ag ain t hi s year. It is
an easily acc e ss ible a r ea a nd a favourite place for digging in bad
wea the r. It ha s a lways bee n a good area f or clams .

Br oadr i ck Be a ch - 13 May 1945' .

Th i s is the la rge st f la t visited i n this area (e stimated
size 200 ac r es ). It exte nds from the mout h of Harrington Ri ve r on

i~~ ~:~ie;~ N°f~~sRi~e~no~l;~: t~~s~e:~g ta~il:arnu~i~~~ :~;~a~~t o~p
by channels i n the we s t wa r d po rtions a nd t he soi l character va rie s
from pla ce t o plac e . To th e wes t ward t he grave l is so ha r d t hat it
cannot be du g wi t h a clam f or k and in some places the clay is s o
s of t tha t it slips through the tines . The s e areas wh i l e we l l
populated would no t be productive. The r ema i nde r is tough clay or
a mi xtur e of s an d an d c lay being fairly easy to dig . The hea v i e s t
po pu lation ap pea red to be a t half-tide l e ve l . The distribution is
patchy with many barren areas ove r the fla t. The r e was a good
variety in size with many small clams, but no 1943 set in any
qu a nt i t y wa s f ound. White-shelled clams were found in the grave l
a r eas while those in clay we r e blue . The gr eatest exploitat i on
ha s be en in the sou t he r n and eastern pa r ts which a re dug regularl y.
There ha s a lways been a good population in t his a r e a.

Ba s s Ri ver - 13 May 1945'.

Thi s is abou t a 100 - ac r e flat lying between Bass a nd Nor t h
Ri vers with its weste r n en d e xtending in t o the estuary of Nor th
River. On the av erage it is rather high, cut up by channe ls and
ha s a width of over t mile . The sur fa ce of this flat is an
extremely sticky r ed c l a y with either sand-mud or gray clay und e r-
neath t hat makes good digging . Onl y a f air population of c lams
with many barren areas was found on this flat . The r e wa s a con-
siderable varie ty in sizes an d t he c la ms re sembled the ot her a re as
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in their de gree of stunting .

This flat was explo ite d e x te ns i ve l y in 1944 and is being
dug steadily a ga i n this year. I n the pa s t th e r e always a ppea r ed
to be a good population.

Sand Point or Ea st River Flat - 13 May 1945 .

This flat is s itua t e d be twe en Bass Ri ver and Eas t Ri ver
extending into the mout h of East River. The a c reage appea r e d to
be less than 100 a nd i s s omewha t smaller in size than the Ba ss
River flat . It i ll a wi de flat sloping gr adu a lly t owards t he main
channel. The evenness of the surface is broke n occasionall y by
l esser channels. The whole fla t af fo r ds good digging, the soil
being a mixtur e of blue clay, sa nd and gr av e l. The r e is a he avy
population ove r most areas, but smaller-sized clams wer e Les s
abundant t han on t he other f lats. The gr owth appeared to be
slightly better than th a t of t he other a reas , otherwise th e r e was
little differe nce i n the s t ock. This fla t was worked hard in
1944 a nd is being dug s teadily t hi s yea r .

Old Wife Flat - 15 May 1945.

Thi s a rea was not v i s ited an d t he f oll owi ng informa t i on
wall obtained from Mr . Fred Cog swel l , a r esident c lam digge r. Th i s
is a small flat, 3 to 4 a c r e s , l ying on the eas t side of Ea st River
immediately west a nd north of Red Head. The gro un d has a ge nt l e
slope to t he ch ann el , but i s very exposed . The soil is ea s i l y dug.
It is a mixture of mud a nd grave l. A f a ir po pu lation of c lam s is
present on .t hi s flat , a l t houg h t here does not appea r to be a gr e a t
range in s i ze. They r esemble clams from ot he r parts of thi s area.
They are white-shelled in sand a nd gra ve l and blue i n clay. This
area is being dug regularly an d i n the past has a lways been ab l e
to yield a quantity of marketable clams each yea r .
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31. METEOROLOGY PETPESWICK, 194-,

Dr . Chia ~ son and Mr; Ca se y j ointly made wea t he r obse z-va ­
tion~ and r ecorded ai r t emperatures da i ly wi t h the same ins t lume nt s
as i n 1944. The data a r e co mpiled in tab le 41. An examina tion
.. ill sho w t he following charac teri s tic~ :

1. Ge nerally , the condt .t.Lons we r e ~ imilar to t hos e of 194-4.

2 . The amount of su nlight is r e duc ed i n the mont hs of Ju ne a nd
Augu s t by fo g and c loudy wea ther.

3. Aga i n t his yea r , t he re ..ere no v iole nt f'Luc t ua t f on s i n tempe r a ­
t ure. su ch a s are f ou nd f urther inl and.

Tab le 41. Summary of Pet pes.. i ck Me t eorolo gi ca l Obge rvation~ , 194, .

Max. IU n . Pr e s e nt
of . of. OF Re marks (wind su n e tc ),

6

7 9:30 , 0 41 4-3 ~::?en sky ,cold ,windY, r ough

8 8:45 54 39 47 Very fa i r , s l i gh t breeze,

6:30 65 39 61
calm se a ,
Cl e a r , ligh t north wi nd .

9 9100 59 33 54- Cl e ar , wa r m.
7:00 60 52

~
Cl e ar , light s out h wi nd .

10 9:30 61-
~

Cl e a r , light north wi nd .
11 7:00 63 50 Rai n , moderate S .W. wind .
12 9:00 51 t4 50 Foggy , rain , It. S .wind.
13 11130 72 65 Cl e a r , ve r y l t . S . b r e e ze.

14
9: 00 69

~~
52 Cl e ar , l t . S . b r ee ze .

9: 30 60 60 Foggy , It.S.breeze.
15
16 6:3 0 68 48 54 Cl oudy , no appa r e nt bree ze .
17
18 9:00 80 47 58
19 9: 30 70 49 58 Foggy , It.S. wi nd .
20 8:3 0 72 50 72 Cl e ar , I t . S . breeze.

21
7:30 78

~~ 55 Hea vy rain, mod.S .E . wi nd .
9:00 ,7

~~
Fo ggy, It .S.breeze .

22 9:00 70 47 Li gh t ra in, It . S .E . wind .
5130 64 ,2 63 Cl oudy , I t. S. E . wi nd.

23 9:00 64 50 55 Foggy , It . S .E . breeze .

24
6:30

~
, 4- ,6 Foggy with thunder,N .wind .

6:30
~~ 57 Cl oudy , mode r a t e N. wi nd .

2, 9:00 58 54 Cl e a r , very It . S . breeze .

26
6130 66 53 56 Cl e a r , It. S . wind.
9:30 57 50 , 4 Cl oudy , mod. S . W. b reeze .
6:00 61 53 55 Cl oudy , mod . S.W. br e eze.

27 9:00 56 , 1 56 Cl oudy , mod . S.W. bree ze.
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Max . Mi n . Pr e se nt
Date of. of . of . Rema r ks (wi nd sun e t.c , )

June 28 9: 00 61 52 54 Cl oudy , heavy rain, s t r ong
S . E. wi nd .

29 9 :00 59 ~~ 59 Cloudy, rain , mod. N. wi nd .
30 11 :30 70 67 Cl ea r , It.S.breeze.

J~ly 1 4:00
~~

49 72 Cl e a r , It . S.breeze .
2 9 :00 53 56 Fo ggy, It . S . wi nd .
3 7 : 30

~~
52 64 Cl e a r , I t . S . wi nd .

4
7 :0 0 58 61 Cl e a r , It . S. wi nd .
7 :30 68 50 58 Cl ear , calm .
6 :30 70

~
63 Cl e a r , It . S .\1. wi nd .

5 8 : 30 64 60 Cl e a r , I t . S . wi nd .
7 :00 72 60 64 Fo ggy, It . S . wi nd .

6 8 : 30 64 49 62 Cl ea r i ng , I t. S . wi nd .
7 :50 72 59 59 Foggy, It . S . W.wi nd .

7 8 :30 61 56 61 Foggy , It . S . W.wind.
7 : 15 70 56 61 Cl e a r , It . S . wi nd .

8 9 :00 68 50 65 Cl e a r , It . S . wi nd.
9 8:00 72 51 62 Cl e a r, It . S . win d.

10 9 :00
~a

50 64 Cl e a r , It . S . wi nd .
11 1 :00

~
66 Fogg:v, It . S . wi nd .

12 9 : 25 70 62 Cl e a r , N.W. cha ngi ng t o

10:50 45 64
s.w. at 9: 00.

ia 72 Foggy , It .S . wind , clearing.
9: 15 68 46 58 Cl oudy , It . E. wi nd.

15 6 :15 68 54 60 Foggy , It. S.E .wi nd.
16 6:00 71 ~

62 Foggy , mod. S . w~.nd.

17 8: 30 66 62 Fa ir , It .S . wi nd .
6 :30 ~g ~~

64 Fa i r , mod. S . wi nd .
18 8:30 62 Fa ir , It . S.W. win d .

8 : 00 73 61 67 Fair, It . S.W. wi nd .
19 8:10 70 56 69 Fair , It. iI . wind .
20 5: Ito 73 56 66 Fa i r , fre sh S .iI .wi nd.
21 7,00 72

~~
64 Cl oud y, It . N.W.wind .

22 6 :4 5 68 65 Cl ea r , mod. S .W.wi nd.
24 6:00 70 49 62 Cl ea r , It . S .W. wind.
25 16 :30 72 50 70 Cl oudy , It . fog ,nobreez e .
26 5:30 77 57 71 Cl oudy , It . S . Vl .breeze .
27 9 :00 72 58 68 Cl e a r , It .N .breeze.

28
6:20 79 68 73 Cl ear, mod . N.E .wind.
7 :45 74 47 65 Cl ea r , It . S .breeze.

29 6 : 15 72 55 68 Heavy rain, mod. S. iI . b r ee ze .
30 6 : 10 78

~~ 76 Cl e a r , It . N. win d .
31 8 : 50 75 62 Cl e a r , It .S .W. wind.

A~g . 1 8 :00 74 54 64 Cl ea r , mod. W. wi nd .
2 6 :30 76 52 69 Cl e a r , mod. W. wi nd .

a 8 :00 77 56 68 Pa r t l y cloudy , mod. S . W. wi nd.
6 :00 78 62 73 Foggy , mod . S. W.win d .

5 5:15 78 51 66 Intermittent sho wers and

6 6 :00 75 55
sun . fl. wi nd .

70 Cl e a r , mod. S. W.wi nd.
7 9 :00 71 56 69 Cl ea r i ng , It. S . wi nd.

7 :25 79 62 62 Lt . r ain , mod . S .wind .
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)lax. )lin. Pr e se nt
Ti me of . of. of . Remarks <wi nd su n e t.e , )

Aug . 8 7 :00 72 59 68 Cl ear, partly cloudy , It.N.

10 7 : 30 78 58
wi nd .

72 Light c lou ds .
11 6 :30 79 52 71 Cl ear, It.S .wind .
12 7 :30 78 57 68 Fo ggy , It.S . IV. wind.

ia 7:30 80 62 69 Partly fog gy, It .S .W.wi nd .

~ :~~
69 60 69 Cloudy It.S . win d.
78 66 65 Cloudy, fre sh S. VI.wind .

15
~~

52 68
16 6 :45

~~
64 Fair, fre sh S.W. br eeze .

18 7 :2 2 76 67 Fair, It . S. breeze .
19

~ :~~
76 58 62 Cl oudylt .S . / .breeze •.

20 77 56 68 Cl ear, I t . S.W. br ee ze .
21 7: 30 73 57 67 Foggy , mod . W. wi nd .

~~
9: 30 71 ~j 66 Part l y cloudy, I t. S.W. wind .

t~~ 75 64 Cloudy, I t. S. W.wind.
25 70 57 61 Fogg y af te r heavy r ain, mod.

26 10 : 00 ~, 56 61
S. wi nd .
Raining, mod . S.W. wi nd .

27 9 :30 53 60 Cloudy .
28 73 59 62 Pa r t l y c lo udy, It.S.breeze .
2Q 75 52 64 Fair , It . S . breeze .
30

6 : 00
71 ~§

62 Partly cloudy , S.W. wind.
31 70 63 Cloudy , I t. N.wi nd .

Se pt. 3 9 :00 70
~~

61 Cl ea r , N. wi nd .
5 11 : 00 72 64 Cl ea r .
6 8:15 74 52 63 Cl ea r , It . S .W. wi nd.
7 10: 50 72 58 72 Clear, It . S .W.wind.
8 9:30 75 60 70 Cl ea r , It . S .W.wind.
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32. HYDROGRAPHY, PETPESVIICK, 1945.

Hydrogr a ph i c observations and be ac h soil tem peratures l i ke
those of l a s t ye ar (Medc of 1944) we r e ca rr i ed out in 1945 by Dr.
Chiasson a nd Mr. Ca sey. The s e a re summarized in tables 42 a nd 43.
Al t hou gh the data are much less comprehe nsive than those of 1944,
c ompar ison is possible .

Salinit i e s .

Acco rding t o these records the salinity in th e ha rbour was
on th e a ve rage a l ittl e lo wer than i n 1944. It ne ve r the les s show s
the s ame steady natur e.

Wate r a nd 5011 Te mper ature s .

Ea r l y in the se a s on, 194 5, water temperature s may ha ve be en
s lightly h i ghe r than in 1944. Ot her t ha n t his no co mpar i s ons a r e
poss i b l e . The soil temperature data a re too sk e t ch y f or comparison .

Table 42 . Summary of wa te r and soil t emperature s a t East Petpesw ic k
Cove, 194 5.

Wa ter
Ti me Ti de Te mp -c ,

~6 J~nb11+5 11 30 ~w 15 . 0 1130
1230

26 1600 13 . 5 1600

3 July ' 4 51130 17 .0 1130
6 "

1600
19 . 0

17" 11 .0
18 " 163 0 12 . 0
19" 17 . 0
20 " 19 . 0
27 " 22 . 0

1 Aug. ' 45 22 .0

~
20 . 0
21. 0

6 19 .0
7 20 . 0
10" 19 . 5
12" 22 .0
14 " 21 .5

5 Sept . ' 451145 18. 5

Soi l temp eratures a t l ow tide
-c, -c .

a t surface 5 in be l ow surface

17 14
27 24 (Clam
14 13

18
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Table 43. Summary of hydrographi c ob se r va t i on! a t Petpe swi ck - 194 5.
Sa11nity Det e r mi na t i ons .

Depth
Temp . of

Hydr ometer Loca lity a nds ampl e Sa 1~nity
°C r ead i ng Gener al Remark!

J une 23 surface 17 . 0 1.0201 26.2
bo ttom 17. 0 1 .0 214 27 . 9

June 25 12 . 8 1.0225 28. 5 Pe tpeswi ck Cove
12 .8 ~~, 28 .3

Ju ly 14
i~: g 30 .6

233 30 .5
19 21.6 231 30 .3
23 15. 5 ~,~ 30 .3

12. 8 30.9
25 19 . 6 201 27.0

26
17. 0 225 29.3
21 .0 215 29 .2

Aug. 3 21.5 220 30 . 0

8
21 . 0 22 5 30 .4
20 . 4 220 29 .6

14
21. 0 218 29 .6
23. 0 223 30 . 9

16 21.6 216 29 .5

24
21. 2 220 29. 9
16.8 22 8 29 . 7

27 18 . 8 222 29 .5
18. 2 220 29.1

30 19.0 227 29.7
19.0 229 30.0

Sep t. 5 18. 6 228 30 . 1
18. 0 230 30. 3
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33. GROVITH RATE OF OYSTERS ON DEEP- WATER BEDS IN lIALPEQUE BAY

In 1943 Oledc of and J,!o rri ~on 1943) a se r-Les of grow t h cur ve s
for oy~ter~ wa~ consuruc ted from aeasur ement.s of ann ua l diamete r s .
At that time no aa mpLe s of oys te r-s f r om t he dee p- wa t e r beds of Malpeque
Bay we r e examined . Such a l ot was take n on lIay 12, 1944. They we r e
from Beaton a nd Si mmons le a s e i n th e mi ddle of the bay wh i ch wa~ barren
of native oy s ter-s but had be e n stocked wi th c ol l e c t or spat, ap pa r e nt l y
of the 1937 se t , that had be en tra y-reared for one year.

The re ~ults of t he measur ement.s appear in table 44. From

;~:~: i~s~;~~h i ~h:i;in~:~e:~r~~~~b~~l;i~:t~~ 3Pt~~~B~:~~~r:~ds tx
Simmon~ bed. Thi~ must be c on s i dere d a Slo w- gro wi ng area bec ause
even naturally- produced oys t er-s grow t his fa~t in s ome a r ea s wi t hou t
the adva ntage of the fa~t growth in .t he second year sp ent on trays .

Table 44. Diameters (Leng ths ) i n mm, of eucce ss t ve annual ring~
on lo wer ~he11s eras oys t ers ta ken lIa y 12, 1944, from
Beaton an d Si mmons de ep-water bed in Malpeque Bay , P.E.I.

Annual Ring No.
4

13 39 58 69 82 97 109
16 az 59 68 76 84 87
16 60 72 84 92
16 51 64 77 84 95 101

9 30 42 63 78 85 96
17 37 60 70 77 85 95
11 35 55 74 82 88 93
10 28 60

~~
82 88 93

22 45 67 88 92
9 33 ~~

69 85 94
18 33 62 70 83 89
13

a~
53 70 81 86

13 59 70 79 89 92
13 40 58 75 84 86
18 44 60 73 85 94
12 40

~a
65 73 81 86

19 37 68 79 83 92
20

~~
68 79 87 92 96

10 60 73 91 97
13 40 55 68 80 86 94

9 40 59 70 74 80 82
13 40 67 67 75 92 96
16 42 59 70 79 86 88
22 47 63 74 82 88
15 33

~~
64 73 81 91

9 33 68 82 96 105

372 1494 1837 2092 2300 1685

14.3 39. 3 57.5 70.7 80.5 88.5 93.6
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