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1. INTRODUCTION

-) r%?; an_eneny of umrollla %oﬂmt nuu-

L | Tue vor wr among*
Atlantie Biologioal Station, have shown the snail P_M
go8 to be an enemy of commereially important shellfish,

b) Belldveay Gove vi s-d 1045, In 1945, Dr. Medoof,
laving twisy via ens 80 have, desl
11iveau Gove, Nova nou., woula” o good oyponmxty
s .my the 1ife history of Polinices and Tha efrects upen the
elam,

c) W‘ Dm-xu t}u -m.r of 1946, Mr. R H.
Stinson spent t Belliveau Cove in=

Testigating Foliniges and asposte S 104 selabienthip vikh the
shell ¢ Other bivalves. As may be seen from his

npcn. gme {mpertent findings were by Stinson. He dis-

vered that Swo species

and

of P
Jestigat:

Tt Fnegite

duction and larval ux-, r-uung hab.
Thus when

Cove was commenced by the pr SRt ie Eir is \ha, 1847 pua
season, considerable work had already been accomplished, &
fairly aamplets, i preliminary, survey of the fisld having
b et

4) 1947 prozran, The purposs of the 1947 investigas
tion was 1) to Sme of the stulles begun by Stinaon,
growth including the relationship betwoen size-
; feeding nabits, includlng de mmxu
g) 1; nprodu]iti larval , 1
to mn-cu.e- the  Possibility of eontruuln;
al level, £ octuidhy minthar Ssh SEIRIT
oy S po.mm and worthwhile

Work at Belliveau Cove in 1947 was begun on May 27
and terminated on August 27. Much of the program was carried
gub on the flat and Sherefore was largely governed by tidel
during
n

arg
movemen Some -m-x eould be accomplishe
while 1t was nee

perform other duti

(1) Although pe identification is lacking, the Polinices
el IR Bo3iivems Oupginiih be retesced 13 in GilD Teport,
with considerable justification, it is felt, as P, triseria
and P, heros.
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2, BELLIVEAU COVE

&) Zatroduotion. Belliveau Cove has alveady be
desorived by !‘F#m, 1ittle need be said he
some our miles southwest o N

7, Ko
et 4 4 oud on py to Yarmouth nighway,
st. B Rer, part of the mab and shore of wnion 1 fornes

Bolliveau Cove, may be a portion of Digby Neck,
ay.

The soil in Belliveau Cove is for the most part sandy

becoming quite muddy near Plers 2 and 3 (see Stinscn's figure 1 1)

between two and five hundred feet seaward of high water mark

Tao tidal amplitude is large, about 18 foot, and the flat slopes
ce between low and o

s Wl tur oRth st S ory hedag Flies bo AeITE wiiny

The wator at Belliveau Cove s warm, compared with other parts

of the Bay of

Stinson mentions that two large welrs were iaa -nt on

The following s saw
Stinson's "Weir 1", but nnnl
» levels and until

ers dismantisd, ~The large weir stands
about eighteen hundred feet seaward of high water mark, quite
thie normal low tide line. At spring tide, a stretch
of some five hundred feet more of sand is bared, affording a
fine opportunity for diggers of bar clams (Mactra) to seek their
preye

b) Investigator's living and 1-bnus uarters.
Stinson and nt_writer a
a hotel, the Bay Shore Tun, & small establishment situsted & fow
yards from the plers as shown in Stinson's figure 1. Laboratory

was availsble in the lsboratory, though running water was lack-

..)dg_&’%:r_-. Seawoeds are plentiful in tad Bonxvnn
Cove area, Erven, brown, and red hat
remains of the once dense eel grass (; ra a) ap pom "hare
and there on the flat, thicker at some e 3, non-existent at
others.

4) Leoal fauna. Iittoral invertsbrate fauns in the

area are var

survey, there
and

1‘5’ the musse.
lude nmuut-ﬂn
54

1 other worms are quite commonly
u-n, and a few Asteroidea are noticeable at spring tide. Jellyfish



m abundant; about the end of July this year thousands of small
pecinens were to be seen mostly washed up near the plers. A fow
diys later they had langely disuppeared.

In addition to live forms, hundreds of shells of other
mollusks were this year to be discefned among the beach wrack and
Buceinum (r

Seing to

The great abundance of life at Belliveau Cove as at
countless other losations may quite easily be overlooked by the
casual observer wa. the flats by day, At Belliveau Cove at

omes more difficult to overlook it on most
housands, of Polinices

8y
emerged
shortly after dark, ‘may be seen srawling upon the
s eding, mating, ete. testing, in their profusion,
eoc.i.m:-nomnfmﬁu; orld bensath the surface of the
soil.

Fossil shellfish f near Be. w Cove, In
yoar
shel. te we.
had reportedly been found e:
blacksmi th a4
earth on ne
o 11s, ioss prer 1inbe Ahawed Slonrly wmd

o ome: nay Bave
of some importance. It has not been feasible to investigate the
as t, but it is thought that this should be done.

£) Noather ot Beliivems Cove. Tue weather in the vielnity
was on The whole dry and warm, although
May

mist were often present, usually in the early morning and evening.

5, REPERENCE STAKES PLACED ON FLAT
On June 2, for purposes of reference and identification,
a series of wooden stakes which were di A G was

on lat, by use of oha
in a direction about 41® west of morth,
water mark seaward for fourteen hundred feet.
from + Which shows the positions of ihe stakes, the line
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besins spproximately 150 faet on the Majorts Foint side of Pler
3, A .mx e ‘with Stinem's lius o made by
bt on's figare 1.

the end of the season, the wooden stake at high water
mark was npmol with a 36" length of lead piping.

4. POLINICES AT BELLIVEAU COVE

*) B e 00
at Belliveau Cove beg surface of :ﬁ%‘f“
shortly after dark, soms, possibly most, apparently remsining
there until sunri eem (Table 2) although the
VISR B Mok aemcisive; Mwik th meslies o Sasdls aa thé
surface tends to reach a peak about midnights

1 t
ana o & tow %‘Xm ***2aso, "on Sune 57, when 1t gy
reining, K. rs during the day (<),

_.
However, as Indlosted in table 1, which sompares
served at various sites on the flat at night with

noo! R SCoh astivity om & * given aign
18 not thought to be ot - i by tidal move

ts

(2) m the basis of rm areas 5 x 3' plcked at random near stake
on June 27, 1t was found that the musber of P, triserigts
e T Bdaas &0 I0UOD aon; vesd maarly s por Siiss ik
A tow Iy hazes were noted on the surface shortly afterward
near Weir



sppesr on the surface in grestest number at the time
v Moo, Suppert for sueh & con

t
darkness before midnight, at which time the
on the surface appears to reach its maximum
as may be seen from figures 2 and 3,
.-muum-r might seem to rise and
the sumer, but this too may be dus
§0 the tike of migh ab WALeh the veritus surveys were semiucteds
there may not be con=
t than on

instance, it ll f.]t
on the surface

23, is 9.4, Similarly, the average population per square foot

one in depth is 4.3. This suggests that
.uguxy 50% of Po] s living within the top six
Inohos of 8011 reside Ml‘%%‘op

The question as to the depth of soll at which ggﬁ;ﬂ
reside iy day was also investigated in another r
ause so ‘n.ﬁm were encountered wi
Toe toa d.pm of six 5 oven in parts of the flat g
whether that specles resides
Alﬂloll‘h no ltl“l‘ﬁm
‘the

foe u.n: of some twelve inches. Results of the screening are
tabulated in table 5.

£1

snail also shifted its plih in those directions, as though re-
lotin‘ positively to the applied light. Only coincidence, of

may have h.ln involved, yet in a few other similar in-
l'lnl.l, ‘h 1 in question, as it either halted its crawl
g :Iglm' pe ts ?‘mﬂl, l.l-lm vaguely to be aware of the ligh
ase. ver, 8 was not true, the snail tinuing
ts bparently unaffected. i hoa







TABLE 1

F POLINICES OBSERVED AT VARIOUS
THE NUMBER OBSERVED

SHOWING
FOTNTS oN FLAT AT VISR AND
AT THE SAME POINTS THE FOLLOWING MORNING. (MAY 27-28)

LOCATION NO,OF POLINICES PER SQ.YD.
NIGHT (11:00 p.m.) DAY (12 noon)

Stinson's Station 2 2 o
Stinson's Station 3 L/ 1
Stinson's Station 4 o
Stinson's Station 5 1 o
1370" seaward of high water mark 18 0

1

Total: 43
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DATE
77

Aug.

Aug.
Aug.

Avg.

26

26

SHOWING Rxsum‘s OP scamrxlo saIL m

-8~

TABLE 3

A DEPTH OF TWEL
CHECK ON THE soIL mzrm n 'ﬂ:{cn
POLINICES RESIDE DIURNALLY

TIME OF
SCREENTNG

3 pm

3 pm

3 pm
1pm

1pm

1pm

1pm

SITE OF

Weir 1

Welr 1

Stake F

Stake E
Stake G

Stake F

Stake E

Stake D

SPECIMENS OBTAINED DEPTH AT REMARKS

6 large P.triseri-
&8

1 P,heros, 35 mm,

inTelght’

2 large P.triseri-
afa

N1
1 Ptriseriate,1s
i,

40 Littorina (7)

many
tips corroded

1 p.triseriats,10
i, Th helght
1 P.triseriata,l2
mm, In Belght

2 P.triseriata,15

:m-llar “Beeri-
et

'TBTAINED

Bﬂ;'ocn 6" Screen 16-

mesh-per=
hola' sur- in,used.
face

10" below L
surface
1" below

surface
"

Down to  }" mesh
12" below screen

surface use:
" "
" "
" "



Fertilization among Po

may be observed on the sur:

any e :u- during the night. Copulation has

on urface this summer at times ranging
ux Anh wkd 3. B100 In the

and e July, ough to some e:
Posaibly ooeurs during most of the spring and swmer o

lnl.lllllnl‘ln‘pli.rofl jriseriata
travel adony upon the sold surface B et e
of the h

two, 1s situated in front, with b3 right
side and towards the re The penis, which is located at
the base of the rwn Vemtasle 15 extended asross the bre st
of the male and inserted under the female shell. The le
e S iatiot Sioatanse in & Eiven jasense has'nst Sich
as S 1y, it may go on for

pair, alread;

£irst noted, s cbserved to continue mat!
At the end Of that time, the female 41d an sbout turn, taking
procesded

pu:'--od:abnma

The penis 1s an eggshell-white coloured struture
bearing a series of slight vertioal grooves and ridges and
terminating in a very fine point, very often observed brignt
red in colours The penis has bien noted to range in length,
in the contracted state, from about 1.5 mm. in a ?

triseriata to 7 mm, in a 19 mm, -puu.n (Table 4). ™ ghe
NP b ta o8 arrespandingly 1o aes 2
penis 2 mm,

16 m. was ob s
while s 36 n--s in length n to ha nis 18
mm. in . Il of Polinic: hll tm
7 mm. in height, s is poorly y‘an_ulop-a and
may not be lnill.‘ in grul di ion.
It has been observed this summer that the height of the
n-xo in & mating pair P. triseriata averages fifty peor cont
er than it the s is accordance with

o,
Sitarents 7 findings, which show the nn.n it of male to
female to be 1:l.4 (see Stinson's table 6

5. FEEDING HABITS OF POLINICES - I
a) Introduction. It has 1-5 en known that in many

g s through that

In some insi now_seems,
clam meat without boring the
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TABLE 4

SHOWING SHELL HEIGHTS AND PENIS
LENGTHS OF REPRESKNTATIVES OP Poherce
AND P.triseri

P.heros
Shell Height Penis Length Shell Height Penis Length
mm, m, m, m,
16 2 7 1.8
26 5 13 6.5
28 6 17 6.0
34 8 17 6.5
36 12 19 7.0
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countered sarly in the present season at Belliveau Gove, when
clam shells were found on the flat, undrilled, with their meat
content gone, and later by an abundance of clam shells found

at _Belliveau Cove in an upright position in the sand with about
half the shell above the surface, The contents of the shells

were either wholly or partially gome, the valves were separated
on a stretoh, and
ound an inch or less

par A snail was at
guch end apparently feeding through the foot and siphon hol
in the mantle. One of the snails had its foot well extended
1inside the shell of the clam, sbout half the meat of which
gone when the operation was discovered. The snails measured
about 10 mm. in height, the olam about 30 mm, in L
Reip b il B

%o the o a soft shell clam 26 mm,
lem had not been drilled and the snail a a
through & siphon hole in the mantle. The meat of the olam was
mostly gone, a rim of mantle, a tip of siphon, a small part of
the visceral mass, and a shred of an anterior miscle being all
that remained.

The following may be considered as further evidence that
undrilled clams are consumed by Polinices.

1) On June 31. ln unbored soft shell clam was ohl.rv.l
held in the foot The valves of the former
were llpll‘lﬁl‘ mtr the mantle being stretched
across the opening thu o]

)hmun an unbored clam in a condition similar
to that just de: ¥as observed being taken below the surface
of the soil by a E

3) On July 3, as a result of soil screening, lam 14"
1in length was discovered. Unbored, its meat was largely gons,
-1m-um¢m-n-umupm remaining.

a;s , two unbored clams (27 and 30 mm, in
)u-tﬁ) un not. 0- ﬂu surface at 10:00 p.m, Most of the
moa

s were gone, f the clams was near a group of P.
BRI sadmen atRiied. o e Joor ustetly tne
5) On August 2, 25 mm, in height,
encountered f uicnl"% passerion end of an wmbazed

olam 45 mm. in lmth. At that end the valves were slightly
o bly ready to extract the clam meat
o, Pa1r was found, the olam, in an upright

position, was almost wholly burisd in the sand, while the snalil




was on the surf:

6) On August 11, two unbored cl
observed on the surface apparently being
were attacking one, the other,

0 mm, in length
en, Five P, triseriata

7) On August 25, unbored clams were discovered on the
surface apparently being eaten by groups or individuals of P
e olan meat was being extracted
foot and siphon holes in the mantles of the clams,
@ of We olems, 30 mm, 1n length, wes being attacksd by &
ta 17 mm. in height. ALl of the elam meat remaining
mantle, upum t1p, shreds of miscle, and part of
The viseeral ma

It 1s interes %o note that Stinson reperted  finding
olam shells with the meat content "gome" but with the
(see Stinson's table 17), It is not sugg ated by him
that the meat had been eaten, as it is in cases where the shells
A

ou wi
summer Princs Bdward Island, by Dr
n-ro, Modeof reported, bar clams were being eaten by

somewhat than those found at Bellivesu Cove,
ing bored.
closed in & shea! t of the
snail, which s e aeterst ot eiom betmeds U .h-u-
snd to have devoured first .

neares point., s Sas Mthiie ay
Bat the siphon $ip and & rim of mantle, marginal to the pallal
line. ther speoimen, there were a few shreds of
e e K Aljlunt
%o the 1line, besides the siphon tip and the mantle r:
Taase bar clams méasured 90 and 89 ma., in length, respectively,
and were being eaten by snails 87 and 98 mm. 1ght,

Po Sissiboo river, On the
rsrmmeny $xta x G0 river four from
Bellive yery little damag o be caused among the
clam poyu:-n.u. by oes, provably b bouu the latter are
present in only B e e Tar, ot L. Ais aad

re Tound there, and drillsd les SHeTls oocssion-
mlnrn‘.

6. FEEDING HABITS OF POLINICES - II




ST

Stinson eame to the tmlulim sxue one 2
mm, in height
year the tests nn -a. (Angu- ). m he ron. -y not
be 20 verssieus.  Further serte o e re
desigasd 5o incresse the knowledge of the Tate of sonsumption
of saft shell elams by Folinices and the Yattors' methods of

fata 20 to 30
of

- on 4, three "traps" (Figure 2)
on under his "Feeding Habits - Rate of
ling", were )hml 1‘:‘ Dock 1 (Stinsen's figure 1) partially

lans wers being scnsumeds
Tables 5a and 5b summarize the results,

ions. It may be noted from
os that more extensive results

o tal
were obtained in the case of P, heros than in that of P, 18-
M. of the former species seemed

0 attack in the caged condition than ild P, tu--
ariata.

Despite meager results in the sase of P. triserlste
the data may indicste that the method of uttu oE'vithout boring
L amaie, than anong P, heres: of tas
three clams attacked by seriats all we: , while
of the eleven olams attacked by 08 a1 but twe wers bored.
Porhaps it is interssting to conglder here the fate,
ction entitled "Clam Relays a

by The el
that two-thirds of © m -un- hm h- m bor

The rerulte for P tpssriate, rescrded in abls G,

suggest that a snail between mm, in h-ls,hl .sn.u
days. This is in contrast to

B o aae b

"may not be so Ririsrotly - e assuming the rate oh
P, _tr! a attack to be ome clam every two days, that

sta 8 1n aceordance with this yearis findings, which
indicate & 0 38 = n.w;s agtacks one clam
sbout every ot Ky Belding er, reports




M

Stinson, has claimed that a two-inch snail, pn-unny Po heros,
kills 26 clams per month, or nearly one clam per

be interesting to consider whether there -xuu
wr-m- destructive pulty between male and fema:
ormation about such u

ot emale
destructive capacities
but also the question of

tual, has any causative effect

eannot operate on a elam over two inches (51

the basis of this year's observations, the follow-
ing BT g may be drawn:

1) Both P, -na ang:u_gu%g eat soft shell
clams having either or no

2) The method of attacking without ﬂruug‘ l;‘ more
popular Jojplamiais torn amcey 1, heres, tter
usually ariat case of soft she L}me this may not
be so when bar clams are involved.

3) The rate at 'M.h (average height 33 n.)
attack soft shell clams 13 abouf One por four-and-a-half day:
(e results chiatned in Invostigating the rave at which
attack were too meager to justify a 5omrl.1 .Gt.-ne.
on Sonsluded that it 1s one elim every two da

4) Soft parts of most rnqumuy left uneaten
by Polinices are mmthrhuﬂu.yl—t

b) Zests conducted with young snails and elams.

™ appeared to Stinson that a small
snail (about t) kills a o:u- spat every
Further t

third
Sesting to obtain data on the destrugtion of soft hetl®
“lan Spat by young P, trissrists was sondusted this summers

five soft shell clam spat

I,
which ranged

ong!
three 44 5 and 4 in height, int vial (Vial
centaining about §' of sand wet with salt water. Into a s




vial (B) also containing sand and salt wate:
spat (4 to 7 mm. in length) and t
in height)s The u-n were checked on us 8

re placed thres
(3 and 4 mm,

111, Only one spat, § mm, in length and in
Vial A, ap ve been attacked. = Its valves had been
separated mm-uy and the meat gantent was sbout half gome

shell showed no si drilling, The remaining seven
et ek s Eivs el St ¥ Tove undergone no change

Conclusion, It would seem that

the most imp ‘conoTusion whi s be dramn from

results just described is that P small as those used

u the tests (3 and 4 mm. in he -ppu-nny -1 resort to
method of at clams without drilling the shell, even

m-!h latter is as soft as it would be in the case of a
spat 5 mm, in length.

©) Of foeding observed at and below the surface of

Jany foed-

s-. G 'Sim b Boom ‘teseribel 1i
the day, while soil was

arious u'nlm, P, triseriata were dug
on which they were fo or apparently
on June at 4115 p.me,

hen_rescued,
clams, more

and not
to be uuua.

As Anson £ mll- nﬁ to travel about on the s
face with their vis § rather, s Stinsm says, to roll
up into & ball with the cupped foot curved round inclosing the
clam,

Both and riata vore froquently

observed on ace apparent the meat of elams
mu nuu- m been broken while screening or nllyi.ng had

Sable § are 1isted the helghts of some

observed eating or apparently preparing to e

olams, Sogether with the lengihs of the latbe It will

be noted that the aversge helghtilength ratio is 1:1,2, while




II.
In addition to
bar shans, missels, gastropods, worms, ¢

Observations made by Dr. Medcof at Pinette this summer

SE Bohares attacking ber clams ) have been mentioned.

vemu Oove, too, such attasks vere frequantly moted. o
Mugust 2, for ins & B hoves 48 wa, in height was chserved
m:h.--n.- ar olam 115 mm. in length.
latter, held in the ot, was enveloped by a slimy Tne
save for a circular -pci g L presumably the shell was to be
arilled.

1s are attacked by Polinices, and
many of the . may ugkally be Found at night mear er upen
he mussel bods on the Fiat ab Bellivewu Goves

nnunnu above are the numerous drilled Littorina (1)
11 at the lower 10 ols of the flat.

s ks o Augus ty of those shells, nny
kR Shatr spive $ips gorroded’ and moss of them bored, was Ffound
Yo be 80 per oublo Foot of 2011 near Weir 1,  Thms the species
may ‘be quite extensively en by Polinices.

on June 27, a P 27 mm. in helght, vas cbserved
oon_to .m_._n;s 10 mm,’1n height,
%111 unbored, closed in the foot
. RS WGlis were mulee.

T a eTore consuming its

, of ane poison which facili-

fates ihe Teeding operation, has been raised from time to time.
tane an by

b7 Sanong, whe eVt

"The writer saw last summer, y, a large
o R o by s
0 ® larger than itself.
oring had not commenced, the former was
complete: onluol by the foot of the latter
and e quite covered wi oky
u slime, xt b Tirst soamed dead, bub an being

o
worse ror its ndv-mo.ﬂa
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June 12 Night  Held in snail's foot.

Tot drilled.
June 13 " Hold 1o mnati's foot.
June 13 "

June 18 Day e

June 21 4,30 am 5
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first noted, was
foot. D re
almost lifeless.

usual vigor was ap % and the isopod was able &
Deneath the surface quite rapidly

7. TRIAL CONTROL OF POLINICES

a) Introduction. It nvestigat
this = the pessibitt by, of eantr rolilng the mumbers of olam
&2il1a Tn n given ars was dosided that o suitable way
to do this mignt be to select two similer aress, determine

soft shell clams in each -u-,

osired to inv

-mpqn gt e Rt el areas,

increase it in the other, and maintain a regulsr check upon

the populations in each ares.. If the clam population in the
‘mar

e RPN, & o1
80.x 501 were & shown in £
between the levels r-mum-‘ by Stakes G and D.
e cehosen because lm.‘l
plentiful in the vlunit{ tinson's rae
.ou supply of soft shel and

ts permi ac
Vas thought that mzn. the ‘areas joined by ome semmon
(figure 1a) would permit them to be oloss enough together so
that very similar conditions would prevail in each,
ituntion whareny erawling Jolinige

pass from one area to the othe:

prevailed had the areas be
joined by two common stakes.

£
i
143

EZ

on
Placed on the sams level

A ek i
best to sample ulate populations arose.
It was early realized that two distinst "elass shell

ased on uu, were to be encountered.
S8 Bemizoared Smped® Domntaim deaeth 18 . Larg:
clams" (all ch- o“r 12 mm, in length). At first, both
wers counted in any given ! n-ph. Later, only
class in a certain sample o other ignor
me was decided upen aff

NVios dieterent sious o sarpird
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obtained by llr'onl.n‘ ‘h‘ lbll through a bax sereen
(figurl 3) were considere o make
of soil w

> of how deep ti
o o v ng-cu.
Next, rather than

Used was an ordinary ash lhnvnl, 2 5
Bad béen eltered se that the sppraximte volums in

-£001
samples eithan sash of m 50 x 50' areas being ntumdi both
Y

classes of elams in eve: anple being seunted, now twen
les would be s **fon would be to a depth of six
s and would be for the larger clams, 1momrun

8. ten clams
ore, to be samples of seil i2x12x o1y snd 1t vas dooided in |
the o spat to sereen thres shovelfuls of top sofl for
-pu {86 ‘oubis inohes per_shovel)s ~ Thus in obtaining
spat, areas 12 x 6" and nearly 1" in depth would be sampled.
This is the method employed throughout the season,

a)

teenpting to

;. 4 on of the areas (ruu-- ).-) n -u de u‘lTrﬂ'Eu-ny
area on

Tei to after as R area. a had its
poj on by setir ho £% oF meer 1y
o8 found in K. econd area will be referred
to as I area.
In samp! lation of larger elems in I and
{ 12 eash of those avess we

x mn, ten lq'url- oa: s \
oo u.zhu s0 that |
o

a1 wn of m square * y
re dug t dAplh or six inen

807k shel) olams In the half Subis foot of sol

sasured | o W s ) were

re
o gure unted in
of the b the average milbiplied by 2800 to el
= esttmmted poyn-u.n of the area's top six inches of soil.
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Polinic

if found in R area, were transferred to I(4)
If found in the latter, were left there. Soft shell oSt
were always left in their own area.

In sampling for clam spat, ten sites in each of I
areas were ca

)
top s0il wers sor the

therein, * Usually the latter were placed into or Jeft in
ares, and the young clams were taken to the laboratory for
counting.

Between dune 10 and Mugust 26, inslusive, eight

population checks were v In'four of

those checks, both size-clas: % !E ore a

only the larger clams were counted; and in two also, only the
the checks are pabulated in table 7 and

1scussion and con-

I

On_twenty-six

nolusive, I and

verage’ time: 10:30 p.

the B prtirs ST R e seliscred ank

St By the end of the final such inspection,

on August 25, 4063 i had been collected nocturnaily
R area. 1isted

o
area on each date is given in Column 4 of “1: table, for the
50 x 50! area d to therein is R area (6),

Before the P s from R were placed in I, the
mumber of them on the surface in the latter area on most nights
was quite close to the mumber in the former.

al of e Lrom B erea. uroughout the
seasen, cases s area were collected
and pha'gsi.n I, o > uhon the first collestion was mads,
thers were ten egg oases or sollars in and transferred fram R
area, Between June 3 and August 22, after which no collars were
noted in R, a total of 214 egg cases, including many doubtless
prodused by P, triseriata within that area and others washed
o gy g R flat, were taken from R and laid
on the surface within I, Many remained in I to hatch, while
others re washed outside.

(4), (8) Very few were taken to the laboratory.

(6) Tanle 2 omtts mention of 4 triseriate transferred
ust 19, when enly i e
on 18 surfase
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Most of the 214 conu-- mentioned sbove were found
in R area before the end o;

Because of the comtrol . presren, L1t 1a thougnt that no
g, _iriseriste scllars relsssed .

&) Diseussion senelusions, The data givem in
table 7 do no oa geourrence In the pe
involved of any marked drop in the mtiom OF 1-:-. .

populs

T aras. Thdeed, the initisl oheok indloated a population .
of 21,250, The final check on the larger clam class, one of
21,000, The other chesks suggest a greater populatitn.  The
population in I area failed to shrink markedly, despite the
Zast that the Polimises p tion therein was
po--xuy because rease was too slight to cause an

iable effect during the od involved, namely, two-

x4 e months. rage estimate of the P. triseriata
population in I area, as derived from data in table 7, Is 2Z,000.
The r of speoimens transferred to that area from R
about 4700 or some 21% of the -u.-ua population.

check on_the popu.nm of P,
huguat 23, indlcates o 500,
= than that indlcuted by the initial 5
u. The gorresponding increase (a decrease mi,
been expected) area was 16%, It

are

A drop of 27 from the start of the tests until the
1usi of larger clamsof R
IR CI ok o fas popiiatitn, sonsieisd Jume 16,
indloated & population of 62,250, the last, completed August
23, one of 47,750, The decreass was not gradual mor the rate
of ‘decrease consistent. In fact, exoept for the third and
last checks, the population seems to have remained nearly com-
stant.

is luuo ted hy the data in ‘table 7 :m: :h. x--ue-
of the papul-lion larger clams area to thai R are
were suo ly: 1.0:8.1, 1.0:1.7, 1.0:1.1, 1.0:3. s, 1,0:1.7,
1.0:2.3, the average being 1.0:2.70.

the most str: lovelopment to show
the date in table 7 is the pronounced drop in the soft shell
aa spat population of both I and R areas. Between the second

(7) Ineluding 4065 obtained by picking from the surface
nocturnally, and 722 obtained by screening the soil,
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cheek on that ynpuhuu, concluded June 23, and the third,

gommensed July 16, there apparently occurred & drop of n{

in n:- unbore: lpnt poyuhucn of I area and one of 92% u
t of At

the rel l.bunllu
drilled spat s -u o have muuu trom 12,9 ;} s’ and
t’ to 70,8% in I and R areas, Hlpaotivoly (¢

About the time these ohang
the peak was reached in mumbers of
Section 1
{ovng snails o habeh 1

‘atribute those .nn.o- s to
of ;._m_gg -:uunu ¢ g 5 o Mg

) The inerease in the percentage of bored spat
of unbored spat in R ares ere.

even greater than they were u I, yot 1t is not thought tha
young. Ba REMAL. 12§04 Bhrass areas By te 4%
\x: young of that u-u-- undergo a free-swimming
stage.

2) By July 12, the downward trend in the frequency
6 el Boek A’ ke’ aaBeise Teena Ta the persentage of
bored spat seem to have been well under way. However,
Sem SREINLy Nuth Kebaking dntuvees oo s Sheat ssvent hedbre
for on July 12 the peak in collar frequency was
1

.h"{ -{ noi bn nnrnuud :o uuv-

n next year periodi
ST e aud 8¢ Suly en Abkes 17

It 1s uun-u-. to note that the last check
the olam spat | pqu. on August 26, revealed a
new upswing in a continuation of the

(8) It may be asked why the total number of bored
bared spab, daspdte the gre e in the.
1 abou

88 o
on more pronounced than those noted this
yoar t ocour next summor,

Continued on Page 27
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ABOUT 1" DEEP,
2) PERCENTAGE 'OF SPAT OBSERVED T0 BE DRILLED
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decre
of bored’ speo:
o

~yoar o wor
ginning to appear and thus raising the spat population which
reached its lowest ebb, dus to the attacks of Polinices, about
the end of July (figure 4).

The average ratio of the estimated
population of I ares to that of B, despite the franafer of
specimens from the latter area to the or-r, e 1,011,
0a the basis of the first ehesk,

a
war 16,750 or 4750 greater than that of R are ihﬂoonnu
basis of the f' cheek, in August, tnat population of I
m.n.msoo,m-ggggu T than that of R

great increase in the P, Sfigerista population of
both areas ’.l recorded ‘z‘th;m meh In

B ares, by far most of wa. n_the top
inch of -au, for hy the end of the £\ th mck, on:ly 11% of
e 3 \h. apper Malnfows S Sedl'in tha¥ eies
o ving below the top inch. As has been said,
1% may be inferred from the data given in’table 7 that usually

a little over 50% of the P. triseriata Living witnin the top
Balf-foot of seil reside Sl The smallest

s (Leooy thoss up $0 6 Mmy in n.z.m) warly wize

" umer 15 osour within the top inoh of soil

t P, triseriata or: nod uco R area at night
thus l.-nrnuu With efforts b e the numbers of that

species in the area, is lu‘g sted by ﬁu fact thlt it was

very often on noe inspections that the greatest
dlllli'y of tlu surface within R area was near
AT e

Together with consideration of the trial control of
Pg snd the extent to which Poliniges may destroy the
by Yy efogedie B ore: fate of the seven

thousand soft shell clams relayed to a part of the flat seaward
of Weir 1, Those clams were destroyed within two months,
Targely, it is folt, by Eu heros and Pe trisericta.

On August 25 it was decided to compare th athlass
Slen popiiabion instde the T aud R aress with thet, ,)u-t out-
sides It was thought tha quent digging ml
altered the condisions lu“fltl-nﬂq %0 have a B etatere
For this purpose five "1‘ 12 x 6 x 1" un taken at various
u which showed the following mean frequensies

perts near each are
per half-square fook:
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Seed clams under 12 mm,
Unbored Bored

Near I 10,8(10.5) 24.6(6.3) 2.8(1.8)

Near R 25,8(20.3) 20.2(7.9) 1.6(1.8)
The values bracketed are the corresponding valuss listed for

areas within the plots on August 26 (no table 7).

¢ From thess data 1t would sesn that the intermittent
digging for samples inside the areas had not seriously affected
i o sampling,

In summary, the following conclusions may be tabulated:

m of 'h. 1946 seed i be responsible
for the remar] number of ¢ pn and the

ssoompenying inore 38 e Bvecaties of Vored noted
TR ote thems MEnly m-"-:-r trigurs 5.

2) In an attempt to d.unu- whether the yearling
snails were responsible, to investigate whether the extensive
early summer attacks upon the spat an annual oceurrenc
254 Vo VasY \he Pemilte ar the Pemoval Wiis sumeer of I

from and their transfer to

g8 sas
on_the olam
D imi
this sumser. 1ing in nid-Jduno and proceed
until the end of ly or later irn. ary.

:)m.muun uxn‘lmu did not seem

noticeab: the transfer of P. om the

latter area to 1;.- Sommer.  Pehage it
(21% of the

L-nl
not great enough to be
during_the priu involved (h- than_three months).
Ponlbly in sampling both the t and larger clams stocks next
year, more pronounced r.lul'l will be revealed.

4) That are probably sapable of destroying
oompletely 4 given olens is indisated by the ou
yhen some’seven thousand elems wers relaved b b P at
the flat, The olams apparently were ki1led, -uuy by P.

heros and 7, triseriata

5) 8 1y o
in the top half-foot of

50% of the {‘_\W“Ln-uu‘
11 reside below op inche

6) The smallest (1e0., 6 mm,, and under,
uaum)uun e found mos itly in the top inch of
soil,

7) Clam spat are most sbundant in the top inch of soil,
but also ocour below that.
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8) Clam seed-of-the-year were revealed in the spat
samples taken in the latter part of Aug

s) 1a in their nocturnal wanderings on
o ‘requently passed into R area and thus
S rraet someuet itk AEPErtS +o mofuse Maly kbere Wisrain.

8. AGENTS DESTRUCTIVE OF POLINICES

SRR e S Sa Janle Ralinipnn 1)
Bellivesu Cove seem o have ‘o8 once they have
survived the incubation period within the e It is
during thet period when they seem most frits
agent or another, for example the following
)g** Stinson hxu.- tes that the wind is responsible
-xv.e be washed up on shore and thus
drxod out, n:-u cnmu perishing.

poaStinson mentions that Orustecesas
are frequent

tack by one

Llar and may nave damaging effests. P fa vt
animals t damage the

t th
25 55 10 auidel WEN taate sciurreae o Sex Pasbe
o m 1s very frequent.

During the latter part of August, when capsule
ta ogg cases wers examined microscopically,
‘the

there appeare ules no snail embryo,
at Tirst seemed o be & white, sjush-liks materiel.

-u m— which resembled tiny uopod., S
It was wondered whe
laid in or oa m

been seen in some capsules, in one or two a snail
o _ Examined llorunophllly on August
in which appeared to be
about 0,05 mm. in length.
hape, Ay trequentiy darted about within the
P, heros were observed.

for some t
st important agent destructive of
?) which at

°gg ©
stroying the egas 1t peJe
the number of young that hateh.

What Stinson took to be Ectocarpus, and which since




- 30 -

has been identified by H. P. Bel1(10) as such, appearsbroim
or olive gre consists on the egg case largely of feathery
tufts, It seemed t present writer that not all the
growth which infects
collars were frequent:
green growth quite different in a o from

brown Eob - The other growih is bright green and mors
strand- G’ cmotines almost stringy. 1t has sinee boen

ollars nn infected with one or the other
formalin,

It is interesting to note. that of Enteromor
s Bell, who identitied the genera Dut no
Te 1s no evidensg of

b) W&E‘En__hr% Gulls
seem to be the an_appreciable menace
to

'Yh - 4
ing p-u.t- ) mm on nn flat from time b
‘time that Po % inPrequansly sttacked vy Ahe birds.

O May 25, nine pellets wore examined and of thes
five sanbaiied pnn of Pol o Otherwise the
pelle b 7oF Mt sdts ur clams, a
Fow T1on Dones ant v-rnbru, -Gc.

July 16, one pellet was examined which contained
PR o o ol Rl g gy
which ranged in helght from & to 15 mm,

On July 17, n-m.p.nn n-n-mu one
contained six fﬁ%‘ all ‘the other con-
tained parts oul v Bs uu.;ug shells, none wholes

On_July 21, one or two p-u.n were examined. They
contained only fragments of Mya shells.

On August ‘three p. ‘n One econ-
tained parts of o3 hx.r nn- -n.u. of them
whole with opereula in ,nu. e llete’ simprised
only clam shell fragments.

9. DISTINGUISHING SEXES OF POLINICES

The most con-

d sex. over 6 mm,
-ut :l.s height and larger) is
5o Sovamubin e @ penis is present, The position of that
gan and & dun-xpu-n of u have been given in Section 4 - o
partmen

an algalog
of Blology, Dalhouste Universitys
(11) Gulls’regurgitate pellsts of igdigestivle matter having
previously swallowed their f

0d,
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- Mating habits"). To locate the
s of ary to remove the meat fr

2o The prossture Sacpred sy
snails in boiling water one
extract the meat with a Al

%o plase. the
minutes and then to
otion nesdles

In the larger specimens, the penis is very prominent.
dats 7 m. in heignt have a penis sbous 1.5 m.
in lei al other speo: that spe and
Faeh Deight have a Pesis Voo smeil v be nstiees in
Tho

gro
se must be below together
with Polinices less than 7 mm. in height,

In the case of P, the minimm height at which
the penis may be observed w Probably be about 14 mm. (see
table 4).

+ Besause sh- penis of a P.

TS B Spapu

_g;_,ﬁﬁ; 6 ma. under, and of a P, her \mdn!,
L vory sligatly daveleped had Wy o1l be. SvH
Tooked 1n L 1915 Ay Jeetionl vo datasatne’
IR S e aporiumun Ty Atarmining Shis shonaks o5
presence of a penis.

Porhaps other differences may readily differentiate
ihe sexes of Peliglees. = If they ave diseove

1iminate the’ oult; ‘the pre: tn' llpollxbm‘!.
of readily ascertalning the very
e) d
fi-h lp'll-nl Y l, a 085
June the ovaries may
nm n.y lml-oalmd oggs, apparently ngnml The
:. om to be in the dark brown tip of the b In males,

z hand, the sorréspending region is ngm “bromn and
po-un; b ves spe:

10, SIZE COMPOSITION OF P, triseriata POPULATION AT BELLIVEAU COVE

a) Intre To further the -tm{.or the growth

rate of P eslats 1liveau Cove, the re tlunlhiy between
lass . el mavteiily, 11fe vess
nm“ahﬁv- colleotions of Ps triserieva  were » u.u this Sumer,
The specimens were sorted as to t the smallest,

Wish wers sorted emly as to halgnt. In. emr %o study the

tion as the
season llmnol, the sampling was R1vided hvs. three parts, namely,

June, July, and August.

b) ns £
the most relf
1s by sereening the soil ri y_pioking by
om its surface. However, if all the snalls in a given




srea were to be ploked, and the danger of seleoting the larger
spesimens while overlooking the smallest to be avoided, the
latter method is perhaps almost as satisfactory as scroening,
assuming that snails of all size groups emerge on the surface
from time to time, Both methods were employed this summer.

The June s was ecndusted st bises betwes
and July 8, maustver 1569 ata
811 h-u; Pioked nooturnally from the various distance
seaward of water mark, snd 438 being dbtained by Aereening
at various distances from that mark (see table 8).

1{ jampling wi July 15, when 62
specimens nr‘ obtained by l-n.ning (!-b].. 8)e

urred at times between Auun
olmens of

It was

Zfrequenc; ion in both r

i g gty o dglor il 5 ol

1t could not be determined experimentally. The number of

specinens, colleoted in the June, July, and August sampling

of that spesies, whose sex was Soeertaling, Lo a0s0. 18

about 65% of them were females.  Thus 65 "or the speotmens of
own sex were oonsidered 1o be female

pastion of whether the 3 me
xnuh).ndma

la
kely
in their
the helzht attained b
not seem probable.

for at leas
initial ye

observe specimens
after dark, it was quite
were nof o X0
Jour group, why should females have appearsd on the surface
far more frequently than males of the same age?
4) on tables. Tables 9a,
ihow 8 d) of

sexe ormine
collsoted 1n the Jums, July, and August sempling,
Table 94 1is a l—il of the three

©) Discussion and conelusions.

were collssted,



- 33 -
TABLE 8

DATA RELATING TO COLLECTIONS OF RQLINICES MAD:
ORDER 70 STUDY 715, STZE-OMPOSITRON OF FHE FOFULATION

DATE OF  LOCATION OF METHOD OF SAMPLING  NO.OF SPECIES
TSAPLING
927 OBTAINED - OBTAINED
June 11  Stake B Sereened 20 Potriseriata
June 11 LA Picked from surface 28 “—'_.
June 11 c 12
June 11 o % 14 :
June 12 o A 39
June 13 I 30 S
June 13 e 38 =
June 13 al e 43 .
seaw
June 14 g 53 *
June 14 {1 o 53 .
June 14 - ¥ 10 s
Stake F .
June 14 ik -1 6 8
June 16 R s 42 =
Stake F
June 16 A A 45 §
June 16 ¥ Rweor ¥ 8 4
ward
June 23 D Picked from surface 185 ¥
&
June 25 Lt ) 140 i
2 2
June 23 i b 127 &
& 2
June 23 Yay # 50 P.heros
& 2 seaw:
June 25 "G and " 78 B.triseriata
& seaward
June 30 I area Screened 6 b4
June 30 R 15 %
July 3 B & [ 17 =
July 3 R area - 14 b
July 4 4 24 L
July 5 E X 4 26 o
July B o 29 "
July g 2 N 59 .
July 8 z 2 : 57 e
July 8 . s . 51 "
July Welr 1 ¥ 3 "
July 15  Stake B L 16 .
July 15 ] % 33 %
July 35 4D ;- 3. :
July 15 - SY ] - 4 :
July 15 . " .
July 15 .9 s 2 -
Aug, 20 R area ® 36 :
Aug, 20  Stake B Picked from surface 50

(Continued on P, 34)
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TABLE 8 - CONTINUED (from P.33)

LOCATION OF  METHOD OF SAMPLING NO.OF
T SAMPLING

Stake Picked from surface 50

Screened

Picked fl:oll surface 50
® 50

P

R
o

I as  Screened
Sty Picked from surface 12

P
-
®

Soreened 4

Mmboma"wﬂnu& euE va

sssmasazasg

SPECTES
OF SWATL
OBTAINED

P.trigeriata

szzzzzszssssz=z=
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TABLE 9a

HEIGHT-FREQUENCY DISTRIBUTION OF P,triseriate OBTAINED
IN JUNE SAMPLING BY PICKING FROM THE SURFACE AND SCREENING

THE SOIL
SCREENED SAMPLES SAMPLES FROM SURFACE

HEIGHT SEX  FEMALE MALE SEX FEMALE

T, UNRWOW N

1 o 0

2 18 0

3 81 0

4 96 7

5 80 21

6 73 67

7 54 6 65 12

8 41 12 88 28

9 21 16 52 a
10 21 18 43 34
1 10 9 30 21
12 15 W 12 15
13 6 9 10
14 ¥ 2 1 13
15 13 1 8 20
16 T 1 8 18
17 g [ Y 17
18 1 0 4 12
19 ° o 3 4
20 1 0 10 1
21 o o 5 0
22 0 0 6 0
23 0 0 4 [
24 0 0 6 1
26 0 0 3 0
26 o 0 4 0

328 193 LG () 378 227
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TABLE 9b

HEIGHT-FREQUENCY DISTRIBUTION OF P, triseriata OBTAINED
IN JULY SAMPLING BY PICKING FROM THE SURFACE AND
SCREENING THE SOIL

SAMPLES FROM SURFACE
SEX MALE

3 o NIL
2 0
0
5
10
8
[ [
6 3
2 5
1 4 1
11 2 o
12 2 1
13 1 o
14 o o
15 [ 3
16 1 o
b, 1 1
2 [ o
1 [ [
2 0 [
21 [ 0
2 04 o
23 [ 0
2 & o

23 27 12 NIL



g

TABLE 9¢

HELONT-PREQUENCY DISTRIBUTION OF F. triseriata
OBTAINED IN AUGUST smum PITKTNG FRON THE
CREENING THE SOIL

SURFACE AND S

SCREENED SAMPLES SAMPLES FROM sumvwx
HEIGHT _ SEX FEMALE MALE FEMALE
mn, UNEROWN
1 [ 0
1 0
3 s 0
4 19 14
5 18 39
6 20 52
7 6 3 37 6
8 L 8 37 19
9 3 3 33 21
10 5 5 25 17
u 3 1 18 9
12 4 4 10 4
13 6 3 5 4
14 1 1 4 o
15 2 o 2 1
16 g 0 0 3
17 ° 2 2 1
18 0 ° 0 °
19 3 0 0 1
20 ° 0 0 0
21 0 0 0 0
22 0 0 [ 0
23 0 0 3z 0
24 0 o 3 0
64 42 39 108 178 86
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TABLE 94

HEIQHTFREQUENCY DISTRIBUIION OF P.trissriats OBIATHED
IN ALL SAMPLING (JUNE,JULY,AUGUS’ STY BY PICKING FR
SURFACE AND SCREENING THE SOIL

SCREENED SAMPLES SAMPLES FROM_SURFACE
HEIGHT SEX FEMALE MALE FEMALE  MALE
™, ONRNOWN

1 o

2 19 [

3 67 0

4 120 21

5 108 60

6 101 119

7 87 9 102 1

8 54 23 125 4

9 29 24 85 4
10 30 24 68 8!
1 15 20 48 30
12 21 12 22 1
13 14 9 14 1.
14 3 15 1
15 ! 2 10 21
16 3 1 8 2]
17 2 2 9 1
18 % o 4 1
19 1 o 3 5
20 1 [ 10
21 o o 5
22 o [ 6
23 o o 5
24 1 0 *
25 o [ 3

26 o o 4
415 262 1290 200 553 33
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samples for June (specimens 6 mm, and under in height have

ove, in all the bar graphs )thn at least twe
height-slasses are indieated, with modes at 4 and 7 mms
Possibly a third mode is fused with the would
otherwise have appeared to represent a composite age group of
older snails, —¥he ¢ mode possibly represents esrling
snails, the 7 mm, This aco

with the findings of o Stinmon ony Who &swumed that females abiatnod
Beighte of 3 and © mm., respsovively, by about-the end of their
first and second years

B) MALES, Figure 5b clearly reveals two maxima at 4
and 10 mm,, respectively. It would appear that either the
one- or no-mz' ar-class is not manifested in the graph (the 4
mm, mode doubtless represents one of those classes) and that
elther the group or a age group is
reprosented by the 10 mm. mode.

%o have oscurred
o, ghowever, the 4 m,
ures has become a 5 mm, mode in July

lodu -vbma— are apparent (
class represents 1945 snails,
tained a hei ater than

ams age sibly they are not, al o
Spposite 1s indic For_one thing, the female in a mating
pair is nny- cmihrlbly r, and, also, few males over
17 mm. in helght are found, while females over 20 in height

are quite common, On the other hand, such evidence is not
conelusive: possibly the female in a mating pair is usually
may grow at the same rate for a longer period

(12) Actuslly only ome week elapsed between the end of the June
sampling and the start of the July sampling (see above, Section




H.Bmhr-n.mvnucy DISPRIBUTION oF
triseriata IN JUNE

o/ 2-6/ mm., s ze-clnsl :
frequenciss have beeh "adjusted”). i

HErger_(mm)
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11, st St

A) FRNAIZS. The 4 mm; mode exhibited by the June
EEAIh vhish besame &5 ym. mads in July has by August snified
to 6 —. (u‘un 'h)(“ The 7 mm, mode has become an 8 mm.
mode, one 1s evident at 15 mm,

B) MALES., Frequenoy maxima in the male samples for
August ocour at 4=6, 8 and 11 mm, (Pigure n). The 11 mm, mode
1s very prominent.

and s F1, 8a and
ubmuzucH.mmexHag“ e ey Fpgon Y

the ind! months' sempling as considered above.

It nay be noted that among the snails & to 6 ma.,
clusive, in xm;ne, the 4 m. speoine e ‘msay Cragieaiy
obf the there

Bow’ suppose 1946 snails, at the start
4 an syerage helght of § im, or L
u—-nh-p.r-
By roq V8 i Svizage MAEERY
present 1945 and 1946
ason, respestively.
yould mean, however, two-year-old spesimeis have n aversge
haight of & nms, wheveas Stinacn was 1ed to Shink that they
roach a helght'f 9 mm, even before thelr second yeur i3 complete.
Again, in view of ots that specimens ov r 25 mm, in helght
M‘ 'o be only five or

are common and thaf
six years, 6 mm. height -
two-year-old specimen.

v. S
aifference be ‘samp
e by soreening, seems to be that the

nﬁ under in hotght 1s 1

samples. s 9a and Ob, which show the height-frequency
distribution -u u-n-- pum from the surface (auu, Jnl:
nd August) may be noted ia somparing the Tesuits of the bw
methods of samplings

Vi B her In June, spestmens of 2. her
re obtained by p: mtx:"J'
olleated to warrint diSeussion here, 1o ls felte ‘Fanis 10

!

qual peri and the August sc
Y might be CpiiAarts Wt m- p-uuu shifting of the mode
represents the summer growth s8ibly 1t does.




FREQUENCY

Fig. ba

Fig. 6b

HEIOHT-FREQUENCY DISTRIBUTION OF
P.

triseriata 1) JULY SOREENED
lass

] B 2-§ mm. size-c:
freqhiencies navel been "adjudted").
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EIGHT-FREQUENCY DISTRIBUTION OF
sta IN 4]

trise:

HEIGHT (o)
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shows the height-frequency distribution of the Py heros obtained.

VII. Gonclusions.

It xould be we tical method of determining
-xp.u—.nny ax of Za teifsciets § me. and mder in Reigat
found a8 18 13 T “Fo1t o more accurafe pioture of helght- and
Ags-ciass, and of the relationship betwesh the two, WOuld then

be possible.

2) The average height of one-year-old P, triseriate
may be 4 mm., that of two-year-olds 6 mm.

3) The 4 mm. SO Sy Kavs Sepee nted 1945 and 1946
snails at the start and end of this season, respectively.

4) In the case of female P, triseriata, a year group
or third) seems npru_ﬁl'rm nails 7 and 8
of those heights produces maxima
e of males, a year group
reprosented by snails o-ll'm Lo
height, or p-rh.y- That helght range comprises & composl
age groups

5) A smaller mu-h;o 4 r! e Eug- 6 mm,
unr in nl;m found in cking fx-a- the
in screened samp: l.n.

(probably

1. mmammm

a) program was organised st tne start
of this season to m relative abundance 0
255 sanes on the Flas at varions distances from u.,u .
-nu-. lu.u , though
perhaps no e & Maak eaminetes i3 poarey The
PeTR SOty catey re sdbaivtes Ia ais sl 11,

») Brosedure. u une . of 50 = 88 Jeok ek

marked off at seven g g A e g g

with the sites of Stinson's observations last

11) and a mcdm-tu-.tuuu-uuunu- was
quently thereafter, similar counts were made at approximat

the 'same sites on the flat, . Also, & 5O x 50 feet Obgervation

SRS sz atv anced,



8|
;
m
3
E
;

TABLE 10
HEIGHT-FREQUENCY DISTRIBUTION OF P. heros OBTAINED

IN JUNE SAMPLING BY PICKING FROM THE SURFACE OF THE
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RELATIVE ABUNDANCE OF 5GG (CASHS OF
B.triseriata ON THE FLAT AS SHASON

The {requency shown is the number of
sollars in 20,000 Bqiata. fst disteis

butéd:
45! desbmibba Ih Seatice 111

m
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able 11 is net suggestive of the mmber of 2
on the flat le as 1% s in the case

was noted also near Weir 1

on July 12 five sollars
Weir 1, ome in Dook 1, into e t1de had 1ively”carried it.

On July 17, eleven . collars were counted
between Weir 1 and Major e
On August 2, five collars of that species were ob
igure 1.

near the remains of Weir 2 (see Stinson's f
Welr 1,

PRRRVESS, o - By An‘\ut 2

d) D

to GF area -.,‘"W%w s more re. than those pertaining
to the other observation sites. The latter were but approximately
the sume each wook, being marked out anew each timey while CF
area was staked out in June and used all season r, a8

be seen by o figures 10 and 11, ‘the p-u-m er
relating .»..1...."“...“‘»2“.‘".,.,.. dates observed in
Doy s BN Rlomia e

ne frequency of B ogg oases reached its

unq“' b‘=1;:" - i o

ste N the latter part of the s
of the collars on the f.

00 above, Sec 10n 8 = & = 3) and likely would have

hatohed the snails already had it mot been for infection.

Thus the period of maximum frequency and of hatohing
sssurred eerlier this yeur than in 1846, ~Stinson's table 11
posk on July 19, but ine @ drop
iy 20 great as tnat e

seems not

1) 15 sk ous mets 1avis is
at least, as may be noted b;

comparing .'2.1. 1 T sriasonts seals 1. Sere soi t9 have
boen fewer P. triseriata egs oases on the Flat this year than
in 1946,

p A 'ﬁﬂ un-n seemed to ocour
this summer lnx-n.u the ht{-r Stinson mentions
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that most were seen last year in that month.
The following conclusions are submitted:

1) Gollay profustion this year by a%ﬂ,
beginning ased steadily unl y when
most _of the uun-. began to break up, releasing the young

mid-July, eollar production dropped heavily
Wntil seasonts end.

2) The maximum frequoncy of the collars and the
hatehing period occurred earlier this year than in 1946.

3) Uou‘r prodyction b; this year,
n«, begen 1n Jume | °‘?n‘ A ﬁ%" of duly,
L A A
lat this year than s ey ey

5) The development of rhaps most, of the
collers appesring on the flat tom ason's end’ this ye

emed to have been arrested ym,mmmm.m
Ih-n

in
when

!
12 LARVAL LIFE AND INCUBATION PERIOD

») Zntrotustion. may be recalled that Stinson .
suggested, on asis of unn nade by hin him last year, that
‘the total development period f: YA' snail (Mrg)
larva is at least two months and DMI"" three"
probable that the incubation peried (af f. beres averages one
h [t was decided ar
th

o the
age, it Sk Ixemeviia i) tab sonaps wilh
Jarvas ook the sollars

how best to nnp collars under observa=

The question of
tion while investigating larval life 1s eomewhat difficult to
answer. If they are

kept 1in an aquarium in the laboratory

of what Stinson
said concerning ive stages of larval development, and
failed to contredict any.



(as in fact a few were, for purposes of comparison) the eggs
i-p ing amons matural s onndi.n‘ o

re
grottably, however, quite a few are washed a

o Of them,
may be recognized by their small identifying notehes and returned
to the area.

ve!
had embryes in a ‘non= op-
ment, one had Null\un' ova, and the fourth had veligors,
possessing a half-whorl of shell, which were moving within the
capsules.

255 oases whose embryos were at either 4 1-4 sell

of the collars, ineluding most of
0 P, collars wers

opereula. appe o

in Sea-water, some frequently moved

what .”uni siliated vela.
Lar

o wore
observed in a few instances. The height of the veligers was
Judged to be abech 03 M0 G

On August 1, two egg cases of P. triseriats were
placed under e A oggs of “4—%” ‘Were unicellular,
of ‘the other, Just past the four sell st By August 13,
all of the Becmed o have advanced to a multicelluler
stage, a fow had developed vela, and in one instance at least,
a reddish colored shell had been wrought.



and_tr t snell, an agile foot, | ua a velum
whien they retain T tw a period af ing the
larvae wi the

% ansparent than
St sade with eibryoe noted 1t o suppesedly exriier stags of
development, No swimming was noted, i o remembered,
when the larvae from the crumbling egg PP R e
sea-water.

question of whether P. do_develop a free-
n:.m.u uru 1s -nu not ans tely, However, it
e hatoh from the capsules still equipped

pears
-nh-v-:nuluu.

°) ?gﬂgg;ﬁ 2( ons chses On two occasions this
sumer, & collars was collected and examined, Find~
ings, which iﬁ those of Stinson, are tabulated
in“tavle 12.°(ofs ﬁ..... s 8 and 9).

) Polinices obtained at tte. The eggs
1in one or two collars pr 7 Folinices af peared
on microseopic examination to be similar to those at
Belliveau Cove. - Fi 18 shows photemicregraphs ova

such a collar. 7 spparently ware killed while still

unigellular, They may be compared with those prod:
Belliveau Oove last year as shown in Stinsol

8)
noby 1t 10 o s consumed
ihe production of an egg case by a Zeliaicss.  Often u collar
i somploted in the early morning, and asis of what was

sumer, 1t 13 SEREEs Uit preinction o6 48 AT

ke ey e gl ol
yanging from sbout 7950 %0 20,30 pume s  Fore cbgerved
1in whai beginnings of sollar

The
air sides, m.mronm--ly

‘When re
be attached to a .uu; of :-ny-mr. BasIUiaY Bucat feer o 'aix
. The clear, slimy jelly often contained many

tion of embryos.

@ co. one & n
--)muncemw-n‘ u&ou.ur
one_another

heres) are by sand and jelly, and
indivisual capsules and their eentants ean sasily be studied.
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TABLE 12

SHOWING THE RESULTS OF THE EXAMINATION

OF SEVERAL Pouluczs BGG CASES (Cf.

Stinson's Tal 9)

COLLARS ARE THOSE OF P,triseriata UNLESS OTHERWISE STATED
DATE AVERAGE APPROX. EOGS PER  REMARKS
TEPSULE

No,oF NO,OF
TOIIscrep “HEIONT ~AREX  CAPSULes CAPSULES
e . e [T

om, 2
(APPROX )
June 27 2.3 42 1300
June 27 2 2 50 1450
June 27 2.2 =3 57 1880
June 27 o 43 730 Eotoo
June 27 1.9 22 40 880 Collar TaFestel
June 27 I W s 760 with/ do (x)
July 30 2,0 21 40 840
July 30 2.4 . 32 25 8 1t
July 30 1.8 " 18 50 750 L green al,
July 30 18 23 28 640 1 Collar infected
wi

July 30 2,0 24 AB 1150 e
July 30 17 18 650

AVERAGE _2,0 25,5 n 5 975
July 30 86 79 120 9480 20  Psheros collar

(x) = A few capsules were yellow and degenerate.
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I' was !mﬂ best to lﬂ. off the in)l of Ilpcinh of capsule:

, by me o
suspended in ‘the I.Ill llly-flllod aters

56x magnification was found suitable, and at t!.l

As has been said, the

support to Stinson's findings

‘undergo the following stages in developing
The unicellular egg experienc:

th regard to the ineubation peried, Stinson con-
FIPRW, o o o gl ) nmor three months

are involved. sseming oither
30 sxppert e galnsay sush & soasyusion, ajthough 1 true
me at least one embryo (as has been noted) dovolapad from the
1-4 stage to a shelled stage within about thirteen days,
Stinson held that about six weeks are required for the
m- to develop 1/3 whorl of shell,

the case of Stinson suggests that the

aquarium in the laboratory at en average temperature of ﬁu'e.
from the form of ryo this cojler was only & few
days old when sollected. JBignt days later it began to crusble
45 the free-sviming oaped in olouds into the Jar
ars on the flat
and elgnt

erve
not known, buf the embryos were at & s~ g
Stage, no sign of vela or shells being apparent.

In t may be inter-
gating to refer again X Bnﬁm 8- a % 2 above ('u-n s

The following conelusions may be indicated by the
foregoing:

1) It still seems likely that the incubation period
P. triseriata is two or three months.
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2) The incubation period of P, heros may be 1

one monthe

3) Whether . larvae undergo a free-swimming
stage remains uncert 1t seems probable that they do)
and the matter should be further investigated.

4) 2. commence produstion of an egg
case in the e, Sompleting 1t the following morning.

nlgr ould 4

mifted Shat & record be kept of w-o

Vhey b MiRiared fae baighb st

VL one T e es Tith, Shet Eivim in Sabie ibe. . The

1aSver tabulabes the date velating 40 the anails merked during
summer.,

14, CLAM RELAYS

2) Jatrodustion. A"-x-xy-nr.opnormnn
at Bellive: of the great expanss of nesr
%od by sofh shell

sand found at the lower leve:
Ans, 1) that the seaward

his

Population about the semter of e

oore 1s some monurr-u.hn r mark, Beyond thi
amoothn, sandy surface whieh might prove

faotory for elan produstions

To provide information on the possible usefulness of
$o Lo fiute sk e wob pigmlated mburally, 1t was decided
to r-w at or near low tide mark a few soft shell clams
taken the stock at Sissiboo River four miles away,
romthe stoak at Bellivean Gove Itnelfs

b) - The riret relaying opera~

tion was done soft

Siastboo no.:, Judged to .nn.. sbout 14 tnches in leng

were plante v hundred £ Weir 1, that is,

gbout 2250 e i nark, = They were spread

by hand, o lnltluiur n- b used, over an area .ppmmny
st

gaated Observasion Ares I, wai
off with metal px»u‘.

o) or_ob

The pln was visited at hoo
he
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TABLE 13
SHOWING DATA RELATING TO P.triseriata MARKED
WITH VOLGER'S INK AND RELEASED ON PLAT THIS SUMMER
DATE WHERE RELEASED _HEIGHT  MARK ON COLOR OF  REMARKS
SPECIMEN OF SFATL, “SHELL ~— INK
FRELEASED
June 23 Within 1' of stake 6 to 15 X Red 12 specimens in-
at WW corner of volved in this
R area series )(s« note
1 below,
June 27 Within 1' of stake 23 x Red
at SW corner of
I area
June 27 do x2
June 27 do X3
June 27 do b4
June 27 do X5
June 27 do X6
June 27 do XXZ
e 7 & 1 X9
June 27 do 10
June 2 do n
June 27 do 1 12
June 27 do 13
July Center of I area 22 I
July 1 do 2
July 1 do 3
July 1 do 5
July 1 do 6
July 1 do 7
July do 9
July 1 do 10
July 15 do 5 1
July 15 do 6 12
Aug, 26 I area ] I (See note 2
Aug. 26 do 2 fad below)
ug, 26 do 3 v
Mg, 2 do 6 v
Aug, 2 do 8.5 VI
Aug, 20 do 8  VII
Aug, 2 do VvIII
Aug, 2 do 8 IX
Aug, 26 do 8 X
Aug. 2 do X
Aug, 2 do 8 |, XIT
Aug, 2 o Hir  oreex
Tote 1 - Unlike the specimens marked after June 23, which were teken
boratory for man pecimens marked on that

king,
oo eers marked on the Fist shere Tound and relessed.
Note 2 - The 12 specimens marked on August 26 were evenly distributed
"hen being released, over I areas



gf the olams having buried themselves during the might, others

having in Gulls
emingly taken a small boll as eviden L by emptied

Trtng Eh4SE U442 whats Falvhe weil aperis al

wore in the relay plot.  Bunehing of the clams by

had occurred hardly at all,

On June 26 the plot was again visited.

a oot of rather opaque water, though somet of

tion could be seen. It appeared that most of the clams

gm below the surface, though several, quu nly dutribunl
within the area, were till visible. Wave action result:

Dunching oF carkying the slams lendward still seemed m;ngnh.

& July 17 (Gbservation Ares 1, boemnse of ifa leaiiom,
1s uncover ea%n-pr:u:w) plot was again e:
opened shells were on the surface cvidlnou:g

re found on the -m-t o,
4 randem for sampll
three 1iving clams note
surfa t

a
o 8oty shell n was
$2'vas seen to be already drilled and enveloped in 4 slimy sheaths
The re ound was next visited on August 16. Hard
"X o aheily 5% ‘eim wore sesn on e .
drirled missel shells, 8 in

mm, length nd m we:
beneath the surface, as well as one Aril 72
gy b zen Polinides egg cases were obser-
vation areas

e 3

Infornation, sonsidered quite lmportan s obtained
as a result of an attempt ma: wlnfuillua‘laluuurtu.n
the remaining population of -on shell olams in Observation

A b ¢lans wore planted there
ef  Sotl six incho

the soil
-uuc w a 3" mesh screen. No uvxn;

shell ol
Rathor, he following was secured by the screen:
Soft shell clams

(-;si) P, triseriata P.heros Bar clams

40 20 9 2 %

The largest of the drill holes in the ¢lam shells measured 8 mm,
in outer diameter, some were much smaller, The latter may have
been made by P. triseriata,



1d (see - IV above),
of the h- D2 Semvises ven -ts-uk-d by gun.- bub 14”18
folt that most of the destruction was due bo atbacks by Polinices.

4) Prosedure - Second relay. on August 1, ¢ secend

Soneted gEOD soFt ShelY clams, faken From

] Hlﬂlflﬂld to a

outhwest of Weir 1.
alled Observation

corners of which stakes were plao olams

-m)aﬁgun-nmontnux-uu in length.

At 5150 a.m. on August 2,

of burrowing. Gulls had
'l il utin resulting in buneh~
u. and washing away een negligible. Three
mmu P yartis A8 T o sl Ath Smlisieriin

At 6330 pems on August 4, nonnmm;nnm

relay, Gbservation Arvea II was isited. Gulls seemed
to_have done some l-’ £ifty or nore emptied -mu.- nn:
valves well being noticeable, There r
surface,

apart
 £00, ahout 3.5 clams per square £oot, l.-., e od v
thousand in all, Hence some 58% had probably gone be
ihe surface within the 78 hours. = Wave astion had apparently
been les One P he oted emerging onto

examined for
was seens | Gus s triseriate vas on the surfase in

on t 9 the plot was again inspe The number
of clams ri on the surface seemed to have dm.n.uh.d ines
the previous visit.

) in It is suggested
that OGbserva Hext summer and samples
0N Mee sivernsd 1x srdar v6 disecver ns Fellovings

1) hr-on!un of clams to survive the winter within
the relay plot.

2) Approximate growth of the survivors since the
relay.

of the olams attacked by




VWhether Observation Area II pouﬂly represents a
more PN Srg ety oo which to relay soft shell clams than
does Observation Area I, nearly five hundred feet seaward.

15, BRIEP HISTORY OF CLAM PRODUCTION, ETC., AT BELLIVEAU OOVE

ngl
zed clams &

Bow it 48 not possible for him to obtain mor

‘u quality, teo, has reportedly deteriorated.

tion to the large s
1d, pri nuuy W

adat
quantities of mussels, it is
whole flat,

of clams and mussels was mis, 1t

Commereial di
seems, carried om, save that the latter were used in soil
ferti. on,

B

Fre ot at Belitveay o
learned, R s s Tirunts  ninge 84 1o
the w‘ few decades.

o) ion, The downward
trend of the o Veau Cove seems to have
commenced shortly ve $he destrustion of the eel grass and

Afterwards $0 have sontimied markediys = It is underssood that
since shortly after the dlsappearance of the grass the musbers
of 8oft shell olams at Bellivean Gove Bave been about 4t their
prosent lov.  “Again, compared bo {%a forasr magnitude,
quantity of mussels on the flat is now negligib:
4) Hultets Gove. At Wnitels Oove, about ome mile

gust of Belitvess Tove elan stocks may be somewhat better
than at the lat it 1s understood that some commere:

digging /oyl condusted at White's Cove, a small quantity of soft



shell clams being exported from the district periediecally.

9) Somssuville, Nention should possibly be mads of
the situation at Oomeauville, about six miles west of Belliveau
Gove.  Theve, vhere the sel grass alse dissppeared sbout 1930,

once large stosks of mussels have depleted so that now
prastisally seme of thoss Sheilfish are Founds — 0a the cther
1t seems, on the flats u:-um %o Gomesuvills, mussel
ks have undergone -ovement,

stoc]
) o n mn seem that the disappearance
1 grass
Beiivees Gove are ol-lli epetal
that the tabllis
gt R tlem preduetion
wondered whe' ol pul
s wes hiek, smails seemad to
Indeed, on or two
wers hoted partially uo-uu on

of ool gress, having, i seemed,
SVReed phimoseivee ¥5 thwe Ninioe S £rasi

Casual efforts to discover whether the clam popu-
lation has recently shown any sign of increasing have met with
conflicting reports. One or two local diggers, for example,
advised that an doss seem to be underway, while
digger reported that the clam stocks have decresied considerably
over the past six years.

16, RECOMMENDATION FOR A FUTURE PROGRAM.

ove. It is felt that a program
[veau Cove next year which would

should bo
include at least the tounsu

u{;h. population of soft shell elams,
m- -m. or I and R areas, as
‘above in Sestion 7 =

2) Sempling the lation of clams remaining in
x':oh“ph;, sefvation Ares II, as discussed above in
on 14 - £,

3) A further relay of soft shell clams to the lower
hnh of the flat not populated naturally. See Section 14
ab

4) mm un-u‘uun of the rate at which
and Py ‘tack soft shell clams, (The
after
in Section l. should also include an attempt to discover

m‘r?nn.. of o in which drilling is employed by the




5) Ghecking the mumber of of both spes
9€ Zoliaioes found on the £la¥ at var Sus timss, Ses Section
ua

6) whether 2
2 hereg undargo a free-mviming -ug. “auring larval develop-
mon e Section 12 - d al

lr-m nioh for ; g% srlu marked this year

with '.w'l “lmf any such

specimens found. hn lo.iim 13 above.
Polinices year).

while to mark more

8) Sampling the soil to various depths and at various
locations on the flat to determine the dopﬂ: at which P. heros
reside diurnally, See Section 4

) Elsewhers. 1r inyest: akless of eliniges aad
thelr effests upon the soft shell clam were T
eral of the clam fishing grounds in the Maritime Provin
only would they prove velsable for their own sakes, but
they would enbanbe the valus of the weEk sonducted st Bellivesn

tudies
an opporbunity for comparing them with similar data sbtained
where.

information could be obtained by the spending of
a relatiyely short period during the summer at each of several

areas selected. In case, it is thought, it should be
endeavoured to dlscover at least the following}

1) The population of soft shell clems, P 1at:
and 2. heros.

2) Whether the clams are afs
as evidenced by the quantity of Teiiied she

3) The effeet of on very small clams, by
examining samples of the 1 {ftiinieee o g oy

ted by the
on the beach; ete.

4) The feeding rate and the predominant method of
atsaek as hurlbod = g oyl (Perhaps the investi-
gatd similar to that conducted at Belliveau Cove,

S iatibed 12 Soctise 8.

§) The number of egg cases of both species on the flat.
6) The number of Polinices on the surface nocturnally.




7) Tue size frequency distribution of Pediny
(A brief investigation only, of course, would be
at each losation, For that reason, it t be thought a
Study of sise frequency distribution had better be omitted.)

If 1t beoomes feasible to conduot an investigetion
at Belliveau Cove during the winter, some interesting inform-
ation might be obtained with reg: “the benaviowr; growih
rate, etc., of Polinices during that season.
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