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1. IJlTR<DUCTIOlf

~e A~;H~~t::~~:!:~~!:~::;~~:~~~~1:~~~t
.!!.!! to be an .ne~ at c~roi.ll,. important .hellfish.

b) Belliye.u Con yl.lted in 19.5. In 19.5. Dr. lledcof.
hay1D8 twlce dart.d tM are. that ,.ear...elU to han d.oid.d.
that Belli.,...u Cloyo. JlOY. Sootl•• would otter. good opportunit,.
to .tu.,. the lite hi.tor,- ot~ and. It. ett.cta upon tha
clam.

Stln.on .P:~tl~:e:r:a-=.~~1~:~ :~rl~~e~~4~~v~ln~· H.
ve.tlg.ting Polinl0•• and ••peo'a ot It. rel.tlon.hip wlth the
.ott .hell c'!iil'"'iiiil"thar blyalve.. Aa lII&y b••••n trom hi.
repor\. acme important tindlng. wer. 11I&" by Stlnaon. He dl.-

~:;:r::d~t~;~.:pe.;;e:r:~e~tl;r!:jh:~~~y:o(~,:p.~rt~~r-
Viiilg.te~owthr.te ot the .nal1. .nd the rel.tionship
b.'w••n .1••-cl••••• and. ag.-ol...... so_ ••peot. of ropro­
ductlon .nd lary.l lite. teedlng b.bit.. and other probl_.
Thu. wh.n contlnu.d .tudy ot Polinic•• and. clama at B.lliye.u
Coye wa. oo_nc.d b,. the pr•••nt writer tor the 19.7 ._r
••••on. oonalder.ble work had alr.ad,. b.en acoo-.pll.had.. •
t.irly o.-plete. it prel1a1nary••urny ot the ti.ld haylna
be.n oonduct.d.

tion ... 1~)t~9:~ntr=:-:~..~ ~:p~:~~;.~g~.~y~;!::~~:.
••g •• growth r.t•• inoludlng the r.latlon.hip b.tw••n .in­
ol.s. and age-class; te.ding hablt•• Includlng d••tructlv.
c.paclt,. 01' the snal1; r.productlon and laryal 11t.; .to•• and
2) to investlgat. the possibllity ot controlling~ on
an induatrl.1 l.yel. i •••• to con.ld.r whether such control
would be both poa.lble and worthwhile.

Work at B.lliv••u COY. in 19.7 wa. b.gun on ...,. 27
and t.rBdnat.d on Augu.t 27. IIuch ot tha program w.. carrled
out Oil the tl.t and th.retore wa. largely goyerned by tidal
acy...nt.. S~ work could. b••000lllpli.h.d. dur1D8 tha day.
whil. it w.. n.o.ssar,- to p.rtora other dutl•• nocturnall,..

(1) A1though positln id.ntitio.tlon la l.oklng. the Pol1nio••
tound. .t Belliy••u Cove will b. r.ferr.d to In thl. report.
wlth con.id.rabl. Justltioation. It 1. 1'.lt... P. tr1aeri.t.
and P. haro.. ----



• a -
a. BELLIVEAU COVE

a) Introduotlon. Belllnau Cove haa already been
deaorlbed by stln.on, thus llttle need be .ald here. The oove
i ••0_ twenty-1'our aile••outhwest 01' Digby, .ova Scotia, as
reaohed by road on the III&1n Dlgby to Yarmouth highway. Aoro..
St. JIary'. Bay, part 01' the ..inland shore 01' whioh 18 torlll8d
by aile-long Belliveau Cove, _y be .een a portion 01' Digby .eok,
about tlve aile. away.

becoaing q~es~~d~n::;~r:;: ~o;:di~ r:et~:l:~:'~~:g~~l~
between two and 1'lve hundred teet .eaward 01' high water III&l'k.
The tidal &lllplltude 18 large, about 18 teet, and the tlat .lopes
gradually. The max1muIIl dlstance between low and high tide
.arks at about the oentel' 01' the oove being close to halt a mile.
The _tel' at Belllveau Cove 1. W&1'l8, compared with othllr part.
01' the Bay 01' Pundy.

Stin.on lIlentlona that two large we1.l's were pre.ent on
the tlat during the ._1' 01' 1946. The 1'ollowing sWlllll8r .aw
only one at the pair re..1n1ng, Stinson's " IIiI' 1", but several
._11 weir. had been erected at higher level. and .tood until
mid-Augu.t, when .0_ wllre dismantled. '!'he large weir .tand.
about eight••n hundred 1'eet .eaward 01' high water mark, quite
olo.e to the normal low tlde line. At sprlng tide, a strlltoh
01' so_ tive hlmdr.d te.t lilaI'. lit .and 1. bared, a1'1'ol'ding a
tine OPPOl'tunUoy 1'01' digger. 01' bar olama (ketra) to .eek their
prey.

Stinson au:)tf:v:;:~:::o:;h~; v~aiD:li~ViDrZo=S:~i~ at
a hotol, \M Bay Shoro Inn, a s_ll e.tabll.lmont situated a tew
yard. troa the plor....hcnrn in Stinson'. tigure 1. Laboratory
quarter. wero in the 1'Ol"ll 01' a talrly well llghted 1'0_ (about
• x 10') inolo.ed in a shed on the hot.l pr.mi.... Bleotriolty
w.. available in the laboratory, though runn1n& water wa. laok­
ing.

0) Looal tlora. Saaw.od. are plent11'ul in the Belliveau

~:~e~} :: ::~u::n::e::i:~=' (~t:~: ~;) ap~~:.w~:e
and there on the tlat, thioker at .0_ poInt., non-existent at
oth.r••

d) Laoal 1'auna. L1ttOl'al invert.brat. tauna in the
area are vari~e abundant. J'udging 1'1'0. a our.ory
.urv.y, there are ••veral torma in addition to Polin1oe., kotra,

!~~tci;:)?:i~=:::~f'~:;::E~;:o~e::~Pii::~~i-~;:~ri)
whioh _y b••een ai"iiliht s'ICiWIiii""'i""brlght gre.n, 1.opod~
dotea') and barnaole. are pl.ntitul, and a tew orab. _y be toWi!
ittiii lower l.vele. Polyoh.te and other worlll8 are quite oOllllllonly
aeen, and a tew~ are notic.abl. at .pring tide. J'elly1'i.h



are abundant; about the .nd of lta,. thi. ,..ar thou.ands of ._11
.p.ot-ns w.re to b••••n 1Il0.tl,. wa.hed up near the pier.. A. few
da,.. later the,. had larg.l,. disappear.d.

In addition to live fol'lU, hundr.ds of shells or other
mollusks were this year to be di.cern.d &IIlong the beach wraok and

~~::~!:~ily~:E::~~~::~C;0::urA::*~~!~5~:~~i:o~ .
the g.nu. Littorina w.r. found in oonaid.rabl. quantity in the soil
at low le ;ra;-1IO.t of theae .h.ll. had be.n drilled and thus
oonstitut id.no. that the sp.ci.s th.,. r.pre.ent ma,. be a major food
of !2!!!!!!!.!!.

'fhe gr.at abundano. of lif. at B.lliveau Cov. as at
oountl••• oth.r looation. _,. quite .asily b. overlooked by the
casual ob••rver walking the flats b,. da,.. A.t B.lliveau Cove at
least it b.oOlUs mol'. diffioult to ov.rlook it on 1Il0st nights,
when hundr.d., .000t,.... thousand., of Pol1nio.s, having ...rg.d
on the surt'ao••hortly att.r dark, _,. 6••••n orawling upon the
.and, f ••ding, _ting, .t•• , and att.sting, in th.ir profusion,
to the va.t .xtent of the liVing world b.n.ath the .urfao. of the
.oil.

.) Po.dl .hellfish found n.ar Belliveau Cove. In
August thi. y.ar th. pr•••nt wrIt.r was shown ••v.ra1 bivalve
sh.ll., quite w.ll pr.s.rv.d, whioh inolos.d .olid rook. Th.y
had r.portedl,. b ••n found eight 1Il11.s frolll B.lli....au Cove b,. the
blackalll1th or that villag., Capid (,) Co_au, .1Ib.dd.d in the
.arth on the .id. of an ellbanlment n.ar the shor.lin. or St. 1Iary'.
Ba,.. Th••h.ll., whos. growth line••how.d cl.arl,. and which

~~r::dfr::t :~~~o~~.~~::·:; ~=~,·;~~'.:;\~:n=i:' a~~nd
of some 1lIIportano.. It has not b••n f.asibl. to investigate the
_tt.r further as yet, but it is thought that this should b. don••

r) W.ather at B.lliv.au Cov.. Th. weather in the vicinity
during the sUllllll8r or 1947 was on the whole dr,. and warm, although
rairl,. 0001 days with 801118 rain w.r••xperi.noed in lat. 11&'1 and
in lun.. It is not thought that the air t.lIlp.rature w.nt above
8~. at all during the s.ason, the br••ses frOlll the bay p.rhaps
keeping the tellp.ratur. frolll ri.ing high.r than it did. Pog and
lIl1.t w.r. oft.n pr•••nt, u.uall,. in the .arly 1Il0rning and .v.ning.

3. REPERlUICE ST.u:ES PLA.CED OI PLA.'!'

lG .run. 2, for purpos•• of r.f.r.nc. and id.ntifioation,
a s.ri.s 01' wood.n .tak•• whioh w.r. d.signat.d ! through!! was

::t:b~~~:::i: :~~u~l:~, :~.~·~to~o;~~na:n~n:;~:i~f;~~:~~
wat.r I8U"k ••awaN for fourt••n hundred f ••t. As _,. be se.n
fro. figur. 1, whioh .hows the positions of the stak.s, the lin.





boglna approximately 150 reot on the Kajor 'a Point aide of Pier
3. A coapariaon ..ith Stin.on'. line of atationa may be _de by
o~aring figuro 1 I118ntionod above ..ith Stinson'. figure 1.

At tho end of the .eaaon. tho ..oodon atake at high ..ator
III&rk ..as replaeed ..ith a 36- length of load piping.

••~ AT BELLIVEAU COVE

at Belli~a~oa~:ob:gi¥;~a:.:.rur~:oihio:~f:;l~;t~~lir;tll8
ahortly attor dark. aa.a. poa.ibly .o.t. apparently remaining
there until .unriao. It ..ould aee. (Table 2) although tho
evidonoe i. not oonolu.ivo. that tho nwabor of analla on tho
.urfaoe tond. to roaoh a poak about midnight.

A fe.. Pol1n1oe. _y be aeon on the .urrace beroro aunset

~ni:.aP~~~J~:·..:;:·~o~::nin a~o~u:.:,~~~:g ~~:nd;; (~':
Howovor. ~tod in table 1...hioh ooaparea tho number of
Polinioo. ob.orvod at various ait.. on the flat at night ..ith
thi'""'iiiiiliir obaeryod at about the aame aito. on the following
morning. aotivity by Polinioe. on tho aurraoe ill almost ..holly
oonfined to nocturnal~Suoh activity on a givon night
ia not thought to be afrooted by tidal lIlOVelll8nta.

b) Abundanoe of P"olinioo. on aurraoe. On aome nighta
this ._1'..0" PoiWoe...oro obaervol on tho aurraoo of tho
flat than on other"'"'iiIght'i"\'l'able 2). It ..ill bo notod in table
2 that the groato.t nwabor or P. triaoriata per aquare root
r.oordod on a single night ..it~ 2500 aquaro foot
area .ituatod .~ oight hundrod foet .oa..ard of high ..ater IlIIU'k
ia 0.6. On the other hand. o.til8&tiol1ll of the nWDb.r of ~
triaoriata redding in tho aame area to a depth or .ix inohe.
revoai a 4irroront picturo. The loweat .uoh eat1Jaato. obtainod
by .orooning part of tho aoil or the aroa in mid-Juno. is 12.000
or ••8 POl' .quaro root ('fablo 7), the higheat, baaed on mid-July
.lU8pl1ng. 18 .a.750 01' 1~.6 p.r .quaro root. Thus tho eatiaated
population POI' .quare foot of aoil .ix inchoa in depth varioa
frCJa ••8 to 19.6. and contraata aharply with 0.6. that ia. tho
lP'8a\o.t lUmber per aquaro root ob.ervod on tho .urfaoe at one
tlae at the ..... alte. Thia would augg..i ihii io attempt to
dotena1ne tho Pol1n1oo. population by _ana only or counting tho
nlllllber on tho surraoo at night would not bo frultt'ul •

• ld by a 1'0.. riaheraon at Belliveau Covo ia the belior that

(2) On tho basill of rour areas 3 x 3' pioked at random near stako
D on Juno 27. it waa round that the number or P. triaoriata
on the aurrace at 10:30 a ••• waa noarly 6 per square yard.
A row P. hero. were noted on the surraoe shortly aftorward
near W;r;-y-



1011Dio...ppear on tho .urt.c. in gr••te.t nUlllb.r .t the tu.
~w aeon. Support 1'01' .uoh • contention i. larg.l,.

~:~~~;a~:o:r:::nd~;:.~:.f:n;~:.~{ :~~t~; t1:.~;b~;.t~w
lIOon. tid.l.o••_nt. are .uoh •• to p.rmit .cc••• to the tl.t
during the hour. 01' darm... b.tor. midnight. .t which t1llle the
numb.r 01' Pol1D1o•• on the .urt••••ppear. to r ••ch it. max1aJa
tor the Di~.in. as lllay b....n troa tigure. 2 and 3.
the nUllb.r or Pol1D10.. on tho .urt.o. m1ght •••111 to ria. and
.bb 1'&11'1,. r.gularly during the a_I'. but thi. too lllay b. du.
to the tt- of Dight .t whioh the .arious .urv.y. w.r. conduot.d.
It .hould not b. thought. how•••r. that th.r. _,. not be oon­
.id.r.bl,. .ore Pol1D1c•• on the .urtao. on one night than on
so_ oth.r nigh~a11arhour. Por1natano•• it ia t.lt

~~:::?:nW~~l~:b:~:~r:n;o~~:.~~=~~i::et~ .~r•

• 011 I~)':;tW;::n·~=t:bi:t/t;;r~:~::r~U:i~o:t=tl~~
~t~;~·2g~~a.:~~:q~~: ~::s°iO:~~;d.;~J~c~~dd;~;~
••aw&1'4 trOlll high water mark, •• obtain.d by screeDing part of
tho aol1 th.r.in at various tt-. betwe.n June 10 and August
2~. ia 9... S1JII11arly. tho •••rag. popul.tlon p.r square foot
ot .011 .bout on. inoh in d.pth 1a ••3. '1'h1. suggests that
.11ghtly ov.r 50~ ot the~ 11ving within the top six
inoh•• of aoil r ••id. b.low the top Inoh.....

'!'h. que.tion •• to tho d.pth 01' .011 .t whioh Po11Dio••
r ••id. by d.,. w.a .1.0 inv••tig.t.d in another manner.---ri'"'"iU

~d:~.:.d::::u~ :~/~:c!:.h:~:: ~:r:.;~:o~t:~:df~:il:.~~r••n-

::::;:t~ :~~.:h~ill ~~:~::;i~t.~he~:~o=tn~P::~~:f:::~:;s
&IUIwer w•• obtain.d, it would •••••a though that ilia" be the0.... At .ariou••it••••l.ot.d .t random. the aoil waa .ore.n.d
to • d.pth ot .0_ tw.lv. inoh... Result. ot the .ore.nlng are
t.bul.t.d in t.bl. 3.

nid.ne.d~~;.~p~;ng:·:e::ltl:;tt~i:;iUffl~l lr~{ ::~
obtain.d thi••_1'. OD. Jun. 9, • tlashllght was held ju.t
above • P. triaerl.t. tr•••ll1ng alowl,. on the surfac. and
foous ••d~OD of the aDiaal'a protrudlng tentaclea. Aa

:::lil~:ow::i~~::d 1~~r;:t:ol:h:h~::td::O::::':
o
a:h:h~~t~.~he

actlng positlvel,. to the .pplie.1 11ght. lhly coincideno., 01'
oour••• _,. have been involved. y.t in • tew other s1ailar in­
stanc••• tho lN1&il in queation, •• it either halt.d it. crawl
or .It.r.d ita p.th•••e_d vaguel,. to b••ware of tho 11ght.

: ~~:tw:;:·:Pp~::~~;'~;.:::d~ot true. the .nall continuing





SHOWING NUMBER OF~ OBSERVED AT VARIOUS
POINTS ON FLAT AT NIGHT AND THE NUMBER OBSERVED
AT THE SAME POINTS THE FOLLOWING MORNING. (II.AY 27-28)

NO.OF POLINICES PER SQ.YD.

NIGHT (11: 00 p.m.) DAY (12 noon)

1370' seaward of high water mark



1&'UR_1

.~

·X·_P.h.l"o.on.urtae.pl.nt1tuln.arW.lrl

*Y" _ ~=. ~:~~b~::ur••,. ot hula low.r than ~I aea_ard ot



SHOWING RESULTS OF SCREENING SOIL TO
A DEPTH OF TWELVE INCHES IN ORDER TO
CHECK ON THE SOIL DEPTH AT WHICH
POLINICES RESIDE DIURNALLY

DATE TIME OF SITE OF SPECIMENS OBTAINED DEPTH AT ~
m7 mEEN'!NG SCHWlllG BY THE scREENING ~

'tlBTAIlmD

July 15 3 pm 6~eP.triseri- Between 6" Screen 16-
and 10" mesh-per-
below sur- in.uaed.
1'ace

July 15 3 pm
InP{;~~gK~'

35 mm. 10" below
sur1'ace

July 15 3 pm 2 large P.triserl- 1" below
~ sur1'ace

July 15 3 pm

Aug. 26 1 pm 1 P.triseriata,15 Down to
::r:::

h
mm~so 12" below
40 Littorina (?) sur1'ace used
she~o1'
them drilled,
many with spire
tips corroded

Aug. 26 1 pm 1 P.triseriata,lO
mm~

Aug. 26 1 pm 1 P.triseriata,12
mm~

Aug. 26 1 pm 2 P.triseriata,15
mm~o
3 smaller P.tri-
serlata



internal~) ~trng~:U:·_~.~:i~~::;;~: :o~P~~~~:si;·
s.ason n.ar17 any time during the night. Copulation has
b.en ob••rved on the .urtaoe thi••ummer at times ranging
troa just atter dusk until 5100 a.lIl. In the daytime, mating
_y prooeecl slightly ben.ath the .urtac. ot the soil. It
would •••• that 1Il0.t _ting, at least at BelU.veau Cove, is
carried on in .Tune and early .Tuly, although to some ext.nt it
po••ibly ooour. during 1Il0.t or the spring and sUllllller montha.

travel S!::l;w~P~~;sS~~las::~.Pa1~h:1'1';m.t:~·t~~ai:rger
ot the two, ill situated in tront, with the _le at her right
side and toward. the rear. The peni., whioh is located at
the ba.e ot the right tentaole i. extended aoros. the br.adth
or the _le and inaerted UDder the te_l••hell. The length
ot tt.- oopulation continue. in a given inatanoe ha. not been
a.c.rtainK. Pre.~bly, it _y go on tor at least several
Ia1nute.. For inatance, one pair, already copulating when
1'ir.t noted, was ob.erved to continue mating 1'01' tive minute••
At the eDd ot that tt-, the t.male did an about turn, taking
h.r _te with her, and proo.eded to burrow beneath the .urtaoe.
Perhaps thi••ign1tied the eDd ot the act. Atter burrowing,
the pair .ee_d to beco_ detaohed.

The penis i. an egg.h.ll-white coloured .tructure,
bearing a .erie. or .light v.rtioal groon. and ridges and
terminating in a very tin. point, very otten observed bright
r.d in oolour. Th. peni. ha. been noted to range in length,
in the oontraoted .tate, traa about 1.5 mm. in a 7 mm. !L
trilleriata to 7 _. in a 19 _ ••pecimen (Table .). The

!t1:~a~ ::~::~~ ::;~~:Et~~::=:;:¥::~:::~ !:;~~~t~2
_. in le~th (fable .). In the oase ot Pol1nioe. less than
7 !DIll. in height, it .eelllll, the penis ill poorly developed, and
_y not be notioed in gro•• di••ection.

It ha. b.en ob.erved thi••UlIIIIer that the height or the
te_le in a _ting pair P. triseriata averages 1'Uty per cent
greater than that ot the~ i. in acoordanc. with
Stinaon'. tiDding., which .how the height ratio ot male to
t ...le to be 1:1•• (.e. Stinaon'. tabla 6).

5. PEEDIlfG HABITS OF~ - I

a) Intr04uoUon. It has long been known that in lIUlll7
cas.s sD&1l~preyby drilling a circular, counter-sunk
hole in the shall and th.n .xtracting the meat through that
apertur••



SHOWING SHELL HEIGHTS AND PENIS
LENGTHS OF REPRESENTATIVES OF P .heros
AND P.tr1ser1ata --

mm. tmD.
16 2
26 5
28 6
34 8
36 12

tmn. l1DD.
7 1.5

13 6.5
17 6.0
17 6.5
19 7.0



oOW1tered earl)' in the present season at Belliveau Cove, when
clam shella were round on the rlat, undrilled, with their _at
oontent gone, and later b)' an abundance or cl.. shells round
at Belliveau Cove in an upright poalt1on in the sand with about
halr the shell above tha surraoe. The contents or the shells
were either wholl)' or partiall,. gone, the valves were separated
along the ventral -.rgin, tha mantle edge was on a stretoh, and

~~;::tt;e~:!::l{~:i':I'~:it~taK~~l:rb~h;~:l~ ~~~o~leu
Masure4 about one inoh in length. other rairl)' good evidence

:~:I'~ea~r18&?i~u::t5:1:-:0~~t~~:~lb~~~w:~s:::l~: ~~: nat
with valves parted and mantle edge stretohed. 4 snail w.. at
eaoh eDd apparentl)' reeding through the root and alphon holes
in tha mantle. c.e or the snaila had ita root well extended
inside the shell or the clam, about halr the _at or whioh was
gone when the operation was disoovered. The snails me..ured
about 10 _. in height, the 01.. about 30 .... in length. Ckl

~::':lto aJe :rlS~ii:t:~r~5s:il'":l~i~t:.~a:nn~:::t~:r~
01.. had not been drilled and the snail seelUd to be eating
through a alphon hole in the mantle. The Mat or the clam was
mostl,. gone, a ria or mantle, a tip or siphon, a small part or
the visoeral mass, and a shred or an anterior muscle being all
that re_ined.

The roll_ing -7 be conaidered .. further evidence that
undrilled cl... are oOn8lmed b,.~

1) C. lune 21, an unbored sort shell clam was observed
held in the root or a P. triseriata. The valves or the rormer
were separated ventral~., the mantle being stretched
aoross the opeli1ng ttms ror.ed.

2) c. .Tune 27, an unbored 01.. in a oondition slailar
to that Jv.st desoribed was observed being taken below the surrace
or the so11 b7 a P tl'18el'iata.

3) C. lu17 3, as a result or soil soreening, a 01.. lift
1Jl length was dlsoovered. Unbored, Its _at was large17 gone,
wlth onl7 part or the -.ntle and alphon reaa1n1ng •

• ) Ckl lu17 22, two unbored cl.... (27 and 30 DR. in
length) were noted on the surraoe at 10:00 p.m. Kost or the
_ats were gone. Ckle or the clama was near a group or P.
trlserlata one or which see.d attached to the root hole-in the
~

enoounte=~~l=s:t~~c~ea\~eih:'p~;t=io;ne~i~t~w~ored
01...5 _. 1Jl length. 410 that end the valves were slightl,.
parted, the P. heros possibl,. read,. to extract the clam ..at
there. Wheii"'thi'""Pilr was round, the cl.., In an upright
posltlon, was alJaost wholl,. burled in the sand, while the snail



6) On Augu.t 11, two unbored clams 30 lIIIIl. in 1.ngth were
obs.r"acl on ,he surtaoa apparently b.ing .a'.n. 1'1". P. triserlata
••re a"aoking one, '.0 the other.

7) lkl ~.t 25, unbor.d olams 11'.1". di.oo"er.d on the
.urtao. appar.ntly b.lng .at.n by group. or indlvlduals 01' !:.
'rl••l'lata. It ....4 the 01__at ... b.ing .xtraoted
~ toot aD4 siphon ho1.. In ,he man'las 01' the olama.
em. ot th. 01..., :50 _. in l.ngth, ... belng attaok.d by a

;a.t:l;r:l::a~t~: ~p~;~:;, .~;d:t o;h:U:~~, -::: ~~l:ing
the ,,1.oera1 _ •••

It 11 int.r.stlng to not. thet St1naon r.port.d tlnding
01_ .he1la .lth the .at cont.nt wgon.- but .ith the .hella
UDdrll1.4 C... Stlnson'. 'abla 17). It 11 not .uggeated by h1a
'Oat the .a' had. b••n .at.n, a. It i. in ••••• where the .he1ls••1". round bor.d, nor 11 any explanatlon ott.r.d. as to the dis­
appearance .1' the ••, tr_ the unbored c1U1. I' now .e••
r ......bla '0 .uppos. that It _y ha". b••n .atenby~.

0) BY d.lIO. .a' -wi thout-dI'll11 tound at Plnet'••
J'ul'Uler .,,1 .nc.. 0 c.s e. ng. ou or ng .aa ia-
oo".r.d this ._1' a ., Prine. :ld.ward Island. by Dr.
"doot. There, "doot roport.d. bar c1ama .er. b.ing eat.n by

;it{~t.t~~-::~::'1arg: :~t:~:: ~= ::r:·~~~:~.i;v~~_
olosacl 1D a Dlol1q1Doua .h.ath and buried in the toot 01' the
snal1, whioh s._.. to ba"e .ntered the c1_ b.tween the sh.ll.
along the 1I14-".nval -ain and to ha"e d."our.d 1'lr.t the
parts _ares' ,bat p.int. In on. oa•• , there was nothing let,
but the siphon Up aDt a ria 01' mantle, ~glnal to the palls1
lln.. In another .pe.laan. there w.re at•• shracl. 01' the two
adduo'or ausol.s aD4 a ••11 UlOunt 01' the "lsceral _.s sdjaoent
to the hing. lln., b.sid.. the siphon tlp and the mantle ria,
Th••e bar olaaa .a.ure4 90 and 89 _" in 1.ngth, r ••pectiv.ly,
and 11'.1". b.lng .at.n by .nails 87 and 98 _. in heigh'.

l'.d.r&1 :~v::::;iit ~ia~:l;r~i:ai:o~h;l~;;·;~:itl::'1'1": the
B.111veau CO"•• vel"y llttle damage .eems to be cau.ed 81Ilong the
01_ populatlon by Pol1n1oe., probably b.cause the latt.r are

}~e::~:e~a~~~:-;~~U::~::an:o:r~~~db~i~Psh~ii:·o~sion-
ally are encountered.

6. i'EEDIJJG HABITS OP~ - II

a) T.sh conduct.d at B.lllnau Con to d.termine teed-
t:,,:a::ir tri::t::~ _thOd 01' leeding 01' P,

I,~ As a re.ult of work done last year,



8tlnaon 0'" to tho ooncluoion that one P. trlooriata 20 to 30
... in height dootroyo a c18lll0very two~ time or
l:a:ot~:r::~::..:ero~:o;~::);or;·o:-J~:to:o~~t;.o:;y not
de81gDed to lnoroaso tho ]mowlodgo or tho rate or conou.ption
or oort ohell cl&IU by~ &D4 tho latt.ro I method. or
attaoldng the c18lll.

II. Procoduro. On August 4, throo -trapo- (Figure 2)

;:i~!::~~o:o:~:=~n~::k~o(;~~~o~~~~o- 1~a;:r~fallY
oub_rg.d in the ooil, an4 in thea woro plaood cortain Polin1coo
an4 oeart ohell ca-. Proa t~ to t~ tho otook in tho trapo
wao ohang04, an4 a 001'.100 or cheoko provid.d indication or how
and tho rat. at whioh the olaJu wor. b.ing oonoumed.

III.~. fableo Sa and 5b ou.aariao tho r.oulto.

IV. Dbousoion aDd Conclusions. It may bo noted rroa
the dda om.&l'U.a iD £hoo. £ab100 that IBOr. oxtonsin rooultB

::~:t:~tU;:~i~.::-0;a;:.o~o:U~~;:o:::no~:.:~a:o~; mcn;:;
'i'ii""iiiaok 'ihi'O'liiiii in the cagod condition than did P. trb-
.!!:!ll!. --

the dataD::~i~~~:rt::
u
;:: ;:t::: :;o:t~;c' wnt:~tib~;ing

:r:::~E:::~~:E.:'~~i~;oi~i;~i;ai::;;~~f::~!::~!~r:;~;::d•

P.rhapo it 10 intorooting to conoider hero the rate,
d.ocribod bolow in tho .oction .ntitled -C18lll Rolay. at B.lli­
voau Cov.-, or oau oev.n thouo&D4 oort ohell c18lll8 rolayed
thi. o~r to a l.vol b.low weir 1. i •••• to an area not
naturally populatod with !l! but quite highly productivo or
m :~OdoC=i:~O:,1::;:1'p!~:~:'t~er:r;:e~~t:~d O~~~::m:hlle
a oheok in Auguot on the nlDlber or ourvivoro indicatod that all
or the 01... had bo.n d.otroyod. 8o.e or tho do.truotion 10
boliovod to have be.n oauo.d by gullo, but Polin1c.o are thought
to bo .001017 rooponsiblo. Th. chock in Augu.t a1.0 indioated
that two-thirdo or the oh.llo had bo.n bored.



Stinson, baa olu.-d that a two-inch snail, presumably P. hero.,
kills 26 olams per month, or nearly one olam per day.

It _y be interesting to consider whether there exists
any ditterence in destruotive capaoity between _le and temale

r:r~;eia:~~l";t~~~:e:~;sts~~~:~~e:b=;~~~:~er
.\her P. hero. (though thi. su..r's tindings tail to indioate

:;\:h~;s:Ov:;a:i~:si:::a~~et:~::;:~t::d a~:omi~: ~: ::iis

in the tuture not oilly toi~ questions ot temale

::Ee:::~:~:~Z:!:::~iii:~~::::r::~E:~:~:!~~::::;;:::
_ the destnetive oapaeity ot the speeies.

It _y be .een that DO ola. over 40 _. in length was
attaeked in spite ot the taot that olams 56 and 63 mm. in length
were &aOng those oaged (fable 5a). 'l'h1s aooords with a state­
_nt attributed by Stinson to Belding to the etteot that all­
(38 ... ) I.unatia eannot operate on a el.. over two inches (51
_.)inl~

~ the ba.i. of thi. year's observations, the tollow­
ing oonolusiona may be drawnl

01... hav1~ :~:e~"b:::ci·t~s!:tir~;·~~t:a eat sott shell

2} t'he _thod ot attaoking without drilling is more

~~~:~ ~~ ti K~s::~:t:tt=t-:~~lPOt~:~sbut ~/::;e~ot
be so when bar cl... are involved.

3) The rate at whiob P. hero. (average height 33 mm.)
attaek sott shell 01... is about one per tour-and-a-halt days.
(1'he results obtained in investigating the rate at whioh ~
triaeriata attaok were too -&8er to justify a general statement.
!hilnson oonolude. that it is one 01.. every two days).

4) Sott part. et the 01.. acst trequently lett uneahn
by~ are the IIIIIDtle ria and sipholl tip,

b) fests oonduoted 'with young snail. and olams.

snail (abo~t r:~iit~'~t~tIr~~h-:e:l:: ::~~::o:~~~-:;~.
Purthel' tosting to obtain data on the de.truotion of sott shell
01.. spat by young P. triseriata was oonducted thi. ~r.

II. Proeadura. ~ August 25, tiva sott shell 01.. spat
whioh ranged ~tro. 4 to 7 _. were plaoed together with

::::i~n:r;::~;ai'ot
3
s:: :e:";i;: ~~r:~t;;~o a~~~la (:;:~~)



vial (B) also containing sand and salt water. were plaoed three
spat (. to 7 _. In length) and two P. trl.erlata (3 and 4 mm.
1n helght). !he .1als were oheoked~.

Vial A. ;;~,=:aUt:s~.~~~e:n:t:i::~d: -it;nv;!~:hha~b;~n
separated .entrall;y and the _at oontent was about halt' gone.
!he .hell .howed no slgn o~ drl11lng. The re_lnlng se.en
.pat and the ti.e snails see_d to ha.e undergone no ohange
during the two da;ys.

IV. Dlaouasion and Conclusion. It would .eem that
the most t.portant oonoluaIon whIoh mIght be drawn trom the
results Just de.orlbed is that 1'01in1oe. a....11 as tho.e used
in the te.ta (3 aDd • DR. 1n heIght) apparentll mal resort to
the method o~ attacking 01... without drilling the shell. even
when the latter la as .ott as it would be in the case ot a
spat 5 _. 1n length.

0) or teeding obser.ed at and below the .urtace ot
~.

ing operat~~~0;~o:6.::::~n°t~ona~h:~~-:'t~;~:-
during both da;y and night. Some o~ them ha.e been d...ribed in
another ae.tion (.ee 5 - c). During the da;y. wh11e .oil was

::i~t::~::n:~ ~~~ar~u:~::a:~:;a:re;e }:;;d~~·~; :;~:r:~1;Y
preparing to ~e.d. Cb Jun. 16. tor eXUlple. at .:15 p.m••
• • nal1 was dllg up ~roa about thr.e inoh•• b.neath the sur~.c.

olasping 1n 1'. t.ot a drilled .ott .hell cl.. 111. th its _at
partiall;y oOIUu.ed. S1a11ar .a.ea weI'. obs.r.ed on other"7.. At night aDd in the earl;y morning wh.n Polin1oe. were

iiJ:ill;!::::~Jg~O~~~~~~~~~:~:;:!:~~t!n~o~~:!~:;:.
b,. StilUon. U.uall;y in auch ca.... the cl_. when re.cued.
showed no e.id.no. o~ drilling. At other t1mas. cl.... lBOI'.

:~e::~:::l:::: ~::-~:t~ :~htalr;;::· to~: ~:lled •
.. Stinson ~0UDd. P. hero••••• not to tra.el about on the .ur­
taoe with their .iotiaa. but rather••• Stinaon 8&;YS. to roll
up into a ball with the oupped foot curved round inclosing the
cl...

ob..rYed a:°:'l';~i~:: :::';:n:i;·:~U::::e.;~:q~;n:i~
whose .hell. had been brok.n while .0reen1ng or rela;ying had
occurred.



the data tabulated in table 5b suggest that P. triseriata tend
to attack cl... ot length about 50% greater~l height.
The more r.presentative and therefore more reliable data, as tar
as that ratio is concerned, ..ould .eem to be tho•• given in table
6. Th. 1:1.2 ratio is .im11ar to that .uggested by Stinson's

~~g~:a~~'eq::~l~o5:h~n:~:~ie~ei:~~ ~; ~j[ihti;n~e:~.attack clama

II. Pol1nicea i'e.ding on other than Soft Shell CIIlJll8.
In addition to sott .h.ll clama POlinices feed on such forma as
bar cllllllll. IBUs••l., ga.tropods, worma, etc.

(I)••rvationa mad. by Dr. lIedcot at Pinette this summer

1~ '8i¥i:::ua~:::~o~a:u~~a:t~~~e~::q~::~l;-~~i~~~d. ~
Augu.t 2, tor iut__e, a P. hero. 45 _. in height was observed
dragging below the .urtace"7'""'birOlaa 115 _. in length. Th.
latter, held in the .nail's foot, was enveloped by a slill11 sheath
.ave tor a oircular spot where pr••UJDably the shell was to be
drill.el.

16.J.•••l. are very c-.nonly attackeel by Pol1n1ces and
~ ot the latter _y u.ually be tound at night near or upon
the D1UlIlIel beds on the flat at Belliveau Oove.

Jlantioned above are the numerous drilled L1 ttorina (?)
sh.lls found in the soil at the lower level. of the~In a
random count _de on August 26, the density of those SheIla, many
with their spire tip. oorroded and most of them bored, was found
to be 80 per cubic toot of soil near Weir 1. Thu. the speoie.
may 'be quit. extenaively eaten by Pol1nio...

~ .June 27, a P. hero., 27 _. in height, was ob.erved

~ar~::~;,·~~~lio~~;=: :a;'c:;i:t~j;\n~~o::ci~ ~:~~~~t
of 1.t. oaptor. Both .nail. were male••

d) Use of anesthetizing secretion to facilitate feed­
.!!!Iu. The quntion 01 whether a PoiliiIo.. , before consUiil1ng Its
viotim, secrete••OM type ot anuthetl0 or poison which facili­
tate. the feeding operation, ha. been raiseA from ti_ to ti_.
Por in.tance, u.e ot an ane.thetic by~ .ee_ sugg•• ted
by Ganong, who wri te. I

"The writer saw last .UI8IIl8r, at Oak Bay, a large

t:iiraumn: !~::r~~e!~.:i:~oke~~~~
the boring hael not o~noeel, the tormer was
ooapletely enelo.eel by the toot of the latter
and hJ\d its aperture quite oovered with a .t1cky
1111JM. It at tirst seeaed dead, but on being

:~;::df~~ ~~:e~d~::i::.:nt3,eemednone the



•• bothe•••• : •• • )'~ .on. (Z7_.el_)

".all c.... :.. _.; :U~.:~~io:~t.":ti:.~~;



SHOWIX:lRKStlLT'SOPT&ST'SCOlDUcnD!'ODB'1'Jl:llJWII:'1'Hil

~'lB..~~~A~ACl)(l~~~O~A!'UCI

The lS aa••nal1 ..... ob••rv.d d ...d at the oonelu.lonof
the teet. It ..a.notoolUllderedwheneolumnll(the
l ... t)ofthl.tabl...... oueul..ted.



D.TE TIME CONDITIONOFCLAIolOlHEN
I94'1 GSSERvED

Heldinsnal1'sf'oot.
Notdr1l1ed.

Held In snal1 l s foot.
Notdrillod.

Held in snal1's foot.
Drilled.

Posteriorendflrmly
held by snal1 whlch
seemed to be eating

i~~~l::Ph~~tb~~lled.

LENGTH
QlI'CI;AII
~



Thi••~r. in two in.tance. or a P. tri.eriata
reeding upon an isopod (Chiridotea'), the aotion of .ome .01'10
of ana.th.tio was .ugg••~both cases. the i.opod. when
fir.t not.d. waif partially inclo.ed by the cup or tho .nail 'a
root. Wh.n rea.ued. tho victia appeared very .luggi.h.
aao.t lir.lea.. It waa then plaoed on the .and. Gradually.
life seelUd to r.tv.rn to it. Within ton a1.nute., IllUch or tho
uaual vigor was appar.nt and the i.opod wa. able to burrow
b.n.ath the surrao. quito rapidly •

.,. TRIAL CONTROL OF~

a) Introduction. It was desired to investigate
thi••_1' tlii"'Pii'iIbIIty or control11ng tho number. or clam
drill. in a given area. It was decided that a .uitable way
to do thi. might b. to ••leot two aimilar areas. d.tel'Jll1ne tho
populat:1cm. or Polinio•• and .ort ahell olama in .aoh area,
d.or.a•• tb. populatIon of the fOPJMr in on. or the areas.
inor.a•• it in tho other, and maintain a regular check upon
tho populations in .aoh ar.... :u the 01_ population in the
ar.a of increa.ed .nail population w.re to ahow a marked drop
between tho .tart or tho sea.on and the .nd. while in the
other ar.a to remain more 01' le•••tationary. it would •••m
that the oontrol or Pollnice. would b. valuabl.. It was
dee1ded abo that r.moval of egg ouas of~ rrom on.
or tho areas would b. a .ati.raoto17 _ana or oontrol11ng
:r~a~1mber or Polinic•••••d-or-th.-year to hatah in that

50 x 50' w:~e~t~tr:H ¥:o;::~t~na : :~:n31nt;rg:::a~a~ach
betwe.n tho lev.ls r.pr•••nted by Stake. c: and D. Th. sit.
was .ho••n b••ause night .urv.y. had .hown Pel1nioe. to bo
plentUul in the vi.inity and SUnaon's r~.~.ated a
good .uppl;r or .ort .hell clams there. and beoau•• tidal move­
..l1t. permitt.d aco.sa to it ror a good part or the t1m8. It
waa thought that haVing the ar.a. joined by on. cOl8lllon atak.
(figure 18) would permit th•• to b. olose .nough togeth.r so
that very similar condition. would pr.vail in each, while
avoiding a aituaUon wher.by crawling Po11nice. could r.adily
pa•• rr08l one ar.a to tho other._ Suo~tionwould have
pr.vailed had the ar.a. been placed on the same l.vel and
joined b;r two oo_on atako••

but to a~l:e~::t~a:a~rrn~~~rst~:~t:~ia:·p~~~:~~~~ra~:••
It waa .arly roali8ed that two distinct "clasa••" of .oft .hell
01.... baaed on .i8e. w.r. to b••noount.red. Theae ol.saea
w.r. d.a1gnatod ".pat" (maximwa length 12 nun.) and "larger
cl..." (.11 olams over 12 _. in length). At rirst, both
01••••• were oounted in any given sampl.. Later. only one
cla•• in • c.rtain .".l1l. wa. oounted, the other ignored. That
eoheas waa decided upon a1'ter .everal dUfer.nt aizes of sample.





whioh were obtalned b;y .creenlng tho .011 through a box screen
(1'lgure 3) were consldered. The matter 01' how deep to make
the .ample. 01' .011 wa. alao lnve.tlgated. A depth of 1'our
lncho. wa. 1'lr.t trled. .ext., rather than a certain depth,
1t wa. cho.en to 8a.ple a oertain nUBlber 01' .hoyelt'ul. 01' solI.
Used was an ordinar;y ash .hoyel, the slde8 or the acoop 01' which
had been altered •• that tha appron-ate yoluma in a. le
shoyelt'ul could be ealculated. Wlth a length 01' 6", an verage
wld*11 ot • 1/8·, and an ayerage height ot 1 1/16", eaoh leYel
.hoYSlt'ul would contaln about 26 cubl. lneh•• 01' .011. In a
.quar~ 1'oot ar.a nin••hoY.l1'ul. 01' sand were .creened, whlch
_ant that a voluae ot so11 about 12 x 12 x li· was belng
.cr••ned.. 'rhen .8IIlplc. 12 x 12 x 3" wer. obtalned. Stl11
the _thod .e._4 unaatlstaotor;y. It wa. felt that au!'1'lclent
nUllbor. of .pat could b. obtained b;y .ampllng, aa;y, the top one
lnch of .011, though .uoh a .hallow ...ple, of cours., would
not b. adoquate a. r.gard. the larger olama, indeed, in thelr
ca.e, three inche. eyen wa. not thought de.p enough. Th.re­
1'ore another sy.te. wa. adopt.d. Instead ot ten square-toot
.a.plo. wlthin ouh oZ the 50 x 50' ar.as belng obtalned, both
cla•••• ot 01... 1n .yor;y .a.pl. belng counted, now twenty
• ...,1•• would be .cr.oned. Ten would b. dug to a d.pth ot Blx
ineha. and would b. for tho larg.r olama, while the other ten
would be 1'or the spat cla... The ten for tho larger clams
w.re to be sBJllpl.. oZ aol1 12 x 12 x 6"; and lt was declded 1n
the caBe ot apat to screen three shovelful. of toy so11 for
.ach aa.ple (26 oub13 lnche. per shovel). Thua ln obtalnlng
.pat, area. 12 x 6· and nearl;y 1· in depth would be s8lllpled.
'l'h1. 1. tho _thod empla;yed throughout tho season.

attelllPtingd~oP£wt~m= n:o~~itlah:H·~l~ :a ;~U~o::tor.
populatlon at the area. (1'lguro la) lt was d.o1d~arlly
to make tho area on tho high.r leT.l tho one in which the

::Hr;:a·t~o:;::i:r W~~l~ ~.:~duog; o~;; ~:: ~~11~:

~it~ii~~~:u;~~n ~ni~..s;t.b;e:~~a;;:at~li~ ~: ~:::;~ed
to a. 1 area.

In a&IIIPl1ng tho populatlon ot larger clama ln I and
R ar.aa, ten aquare-toot 81te. 10 .aoh a!' thoso ar.aa ...r.
randoaly ••lected. 'l'ha;y w.r. oho.en a. 1'ar a. po.slble ao that
all part. ot tho 2500 .quaro 1'oot ar.as would b. r.presented,
th.,. wor. 4ug to a depth of six loch... 'rhe Pol1nioe. and
BOtt .hell clams in the halt cubl0 1'oot ot .011 which w.r.
aecur.. b;y _ans of tho Boreen (tlgure 3) were count.d 10 each
of the ten cases and the aTerage IllUltlplled by 2500 to obtaln
an estUlated populatlon of the ar.a '. top alx lnches of s~11.



POlinicea, it tound in R ar.a, ••1'. transt.rr.d to 1(4), aDd
'I'T"'l"Oiiii4in t~ l.tter, ••1'. l.tt ther.. Sott sh.ll cl8JIIII
••1'••l ••,.s l.tt in> their own ar•••

In .aDlpl1ng tor cl&lll .pat, t.n sit.s in ••ch at I
aDd R ar•••••1'•••l.ot.d, •• in the c.s. at larg.r cl&lll8.
At .ach .it., thr•••hov.lfulll (i ••• , 78 cubic inches) at
top .oil ••1'••or••n.d to 1I.0ur. the cl&lll IIp.t and Pol1n1o••
ther.in. Ullu.117 the l.tt.r .er. pl.o.d into or 181't1iiT
ar••, and the 70ung 01.....1'. tak.n to the l.bor.tor,. tor
oounting.

Bet•••n .Jun. 10 aDd Augullt 26, inclusive, .ight
popul.tion oh.clu ••1'. -ad. at I and R ar.... In tour at
tho.e o~olu, both lIi••-ol.lIs.1I at ~ ••1'. oounted; in t.o,
onl,. t~ larg.r cl......1'. oount.d; and in t.o .1.0, onl7 the
sp.t. R.sults at the oh.olu are t.bulatod in t.bl. 7 and
discus••el b.lo. in thi. s.otion und.r "Disoussion .nd con­
cluaiona ft

•

B.tor. t~ PoliD1o.s tro. R ••1'. pl.c.d in I, the
nlmb.r at the. em. the surr.o. in the l.tt.r ar•• on most nights
.a. quit. olos. to the n\DU>.r in the tOl'lUr.

II. as on, .~)o:::~v:; ~i~0::s~o4aa:if~·R·ar;:r~~o~~l~::t.d
and pl.oed in I. ca~.hen the tirst coll.otion ... mad.,
there .er. ten .gg o.ses or collars in and tr.nst.rred troa R
are.. B.t•••n June 3 and August 22, att.r .hich no collarll ••re
not.d in R, • tot.l at 214 egg C.II88, inoluding man,. doubtless

l:::u::dt~~Pei:;~:~~·~:~~:~~a:~;e;:·:a~~~;~r~ ::~h~:id
on the surtao••ithin I. >1Ian,. remained in I to hetch, .hile
other••er••••hed out.id••

(4), (I» V.r;r t •• • er. t.ken to the l.bor.tor;r.

~:)~:~; ~9;-;~:nm:~~;o~/~to;~e:~;a ;:;si:;;::t:~~~;·~~~~D1c"
on its .urtaoe. ---





Iloat ot the 214 collars IUntioned above were tound
in R area betore the end ot June.

Booause or the oontrol progr_. it is thought that no
P. triaeriata oollara released ,.oung anails within R area this
,.ear.

g) DiBouaaioD and oODcluaiona. 'l'ha data giTeD in
table 7 do not lDaIoate tho ocoW"rence ID tho period ot tiaa
inTolTed at any marked drop in the population ot larger olama
in I ar.a. Indeed. the initial cheok indioated a population.
ot 21.250. 'rho tinal check on the larger 01.. clasa. one ot
21.000. Tho other eheoka suggest a greater population. The
populatioll in I area t&11od to ahrink markedl,.. despite the

;:::i:~tb:~U::~ier~~:;:t;:::~r:~;~at~n~~~::e~
appreoiable _ttect dur1ng the period involved. name1,., two­
and-a-halt aontha. '!'he aTerage eat1.lllate ot the P. triaeriata
population in I area, aa deriTed troa data in tab~OO.
'!'he nUlllber ot apllo1lll8na tranaterred to that area 1'rolll R waa
abou~ 4700 or a.-o 21% at the eat1aated population. '!'he tinal
oheok on the population ot P. triaeriata in I area. completed
Auguat 23. indioatea a popu~500. i.e •• about 10%
greater than that indioated b,. the initial check. concluded
June 16. The oorresponding inoreaae (a decrease m1ght have
been expeoted) in R area waa 16:'. It lIlIeJU quutionable

:~::ht~lap?tria~~~;::t;::ei:':::~:~: ina;;:wd~i:et~:o:e:~~.

A drop at 27% tree the atart ot the tests until the
coneluaioD ia auggested in the population ot larger olams ot R
area. '!'he tirat oheek all that population. conoluded June 16.
indioated a population at 62.250; the laat. ooaplsted Auguat
23, aile at 47.750. '!'he deoreaae was Dot gradual nor the rate
ot deoreaae oonaiatent. In taot. exoept tor the third and
last cheoka. tho population seema to haTe remained nearl,. con­
stant.

It is auggested b,. the data in table 7 that the ratioa
or the populatioD ot larger olama at I area to that ot R area
were suecessivel,.: 1.0:3.1. 1.0:1.7. 1.0:1.1. 1.0:3.5. 1.0:1.7,
1.0:2.3. tho aTerage being 1.0:2.70.

Perhaps the most atriking deTelopment to show among
the date in table 7 is the pronounced drop in the aott ahell
clam spat population ot both I and R areaa. Between the second

(7) InclUding "063 obtained b,. picking trom the surtace
p.oeturnall,., and 722 obtained b,. soreening the soil.



~':n::d1;~:~l~~~l:~;~:. a:;:;;~~~~ ~~~~r~;d :n~r~~eo:h~I~
in the unbored .pat population of I area and one of 92:' in
that of R. At the .ame time. the relative abundance of

~~~1:~4?:~ ;~:~ :~ ~:di~C::::~ ;::e~~i:~l;o(A~·~:i:~.
4).

About the tI.e th••• ohang•••••• to have ooourred,

:~:.~:: ::.~a;~:: ~~.:U::~~o~fIf,. trijjt;;tju!~gl~:S~~.
;young .nail. b.gan to batoh in inor.a.ing quantit;y. However.
to attribute tho•• ohang•• in I and R ar.aa to the 1947 01aa8
of P. tri••riata a.... unJustifi.d for at leaat two r.asons:

1) 'lb. incr.aae in the p.ro.ntag. of bor.d .pat
and the d.or.aa. in nuabera of unbored .pat in R ar.a weI'•
• ven gr.ater than they wero in I. ;yot it 18 not thought that

r~~f·t:i;~~t:fh:::~·:P;:i::·~~=~ :r~;;o-a=~~~i t
atag••

2) By .July 12. the downward tr.nd in th. fr.qu.no;y
of unbored .pat and th. oppo.i t. tr.nd in th. percontage of
bored .pat a••m to have be.n well under way. Howev.r. it
..... unlik.ly that hatohing ooourr.d to a great .xt.nt before
laid-July. for on Jul7 12 the peak in oollar frequ.ncy was
noted (S.otion 11)•

• ow if the ohanges _y not be attribut d to 1947-

~U::::~erot~Oth.~~4:~~a::no;~: ~:i::;~;~:d~;y~; 18
re.pon.ibl. for the ohange.. U~lar ohang.a
_y b. observable in I ar.a next ;year. poasibly at th••am.

~;-:ggW~~:a;nn~ ~:: ~~g~:a~hO~~: ~:o:t9):mov;;n~~ts~r
aubaltted that sa.plea of the apat population in I and R ar.as
.hould b. tak.n n.xt year periodically frOIR, aay. III1d-June
Until the end of .Jul;y or later if neoea.ary.

It i. int.re8ting to not. that the laat cheok on
th. 01.. apat population. conducted on Auguat 26, revealed a
new upawing in apat number•• aa well as a continuation of the

(8) It ma;y be ask.d why the total numb.r of bor.d apat and un­
bored .pat. d••pite the gr.at ohange in th.ir ratio. did not

~~~.~b:~:~~i:~.~: ~~:i:~;~:·bec;:"m:~.~:dt~:~~7~
(9) ~·t';ea. beo:~t.~~~~a~a~I:;l~~~dt.:{;~::t;I~·
aUJlllll8r. ohangea even mar. pronounoed than thoae noted this
;year III1gbt ooour next aWlllD8r.

Continued on Page 27





d.or...., apparent17 b.gun about mid-August, in tho percentag"
ot bored sp.c1lllana. As an abundanc. ot v.r7 s..ll spat
ooourr.d in tho s..pl.s screened during the latter part ot
August. it is thought that seed-ot-th.-7.ar clama 1I'8re be­
ginning to appear and thus raising the spat population which
reached ita low.st .bb, duo to the attacks ot Polinices, about
the .nd ot lu17 (tigur. ,). ---

The av.rage ratio or tho estimated~
population ot I area to that ot R, d.spit. the transter ot

. specUlens trG8 the latter ar.a to the tormer, was 1.011.1.
OIl the basis ot the tirst ch.ok, in lun., the estimated

;UtU:;E!a~: ~;~l:;~~~e~t t~1O;~:o 0; ~·~~a;t1I'~~ei~~h;~
basis or tho tIDar check, in August, that population ot I
area was 18,500, or!!QQ gr.ahr than that ot R.

both ar...Air:::O;::~·:;et~: :~J'':ai;:;i:aoh:~~~ti°inot
R ar.a, b7 tar .ost ot this inor.ase was oentered in tho top
inch ot soil. tor b7 tho end of tho fourth oheck, on17 ll~ or
::: J~U:i::rt:tii~~n:~e~~:e~h:-~;t~~:h~tS~lh;: ~~:: :~~,
it -7 be 1Jl,t.rr.d trOJa tho data given in table 7 that usual17
a little over liO~ ot the P. triseriata living within the top
halt-toot ot soil reside ~tace inoh. The smallest

?oJailli~a:~;.t~ ~:~~: ~lt~n6
t:·t~ ~~r~l ~~g~7 wer.

That P. triseriata cra.led into R area at night
thus interferi~s to reduce the numbers of that
sp.cies in the area, is sugg••ted b7 the fact that it .as
tound vel"J" otten on nocturnal inspections that the greatest
d.nait7 ot Polinices on the surtaoe wi thin R area was near
the periphe;yort1i8 ar.a.

Together .ith consideration ot the trial control ot
Polinices and the extent to which Polinices "7 d..tr07 the
cl.. stook ot an area, must be rem'-literenhe tate at tho seven
thousand soft shell cl rela7ed to a part ot the flat seaward
ot Weir 1. Those cl were dostr07ed within two months,
larg.17, it is telt, b7 P. heros and P. triseriata.

OIl August 25 it was deoided to cOlllpare the spat#:la..
cl.. population inside the I and R areas with that just out-
side. It w.. thought that the tr.quent digging might have
altered the conditions sufticient17 to have upset the picture.
For this purpose tive sUiples 12 x 6 xl" Were taken at various
parts Dear .ach ar.a whioh sho.ed the tollowing moan frequencies
per halt-square toot I



Seed cllUlUl under 12 11I1I1.

Unbored Bored
Polinic.s
tilierfata

2.8(1.8)

1.6(1.8)

The ",alu<o. bracketed are the corr.sponding val1Us list.d ror
ar.a. within the plots on August 26 (••e table 7).

Proa the.. data it would se•• that the intermittent
digging ror .eapl•• inside the are" had not ..riou.ly art.ct.d
the result. ot .a.pling.

In .~, the rollowing conclusions may b. tabulated:

tor the r.~Ea\I:la::ti::~ :: ;=.;e~~ ~~b:p:::P::l~
~:.~~~;:r:~~~ti~:~~u4r:~:~~rb(~~:u;~a:~.not.d

Ill) In an attempt to d.teraine wheth.r the y.arling
.nalla were re.ponslble, to in",estigate wh.th.r the .xten.iv.
early su-r attack. upon the spat is an annual ocourrenc.,

:~.:;l:::\:ec:::~l;;o:rRt~e~e=~a~:~.t:::ro~o!Y,
checkli on the olea .pat populatlon ot both ar.as .hould be
taken periodleally next year in a aann.r s1a11ar to thet rollowed
th1••_r. Seapling .hould co_nc. in mid-June and prooe.d
untl1 the .nd of July or later ir n.c.ssary.

:5) The .laa • tock. in I and R areas did not ••••

!;::~:~::1~:r~;t~:::~~:EiE;s:s=:~~:::~;::~~~;\e
erteoU",e during the period In",ol",.d (le.. than thr.e .onthe).
Po••ibly in saapling both the spat and larger 01.....tock. next
y.ar, acre pronounc.d results wl11 be revealed.

4) Thet Polinicea are probably capable or destroying
oClllpletely a gl",.n~ 01.... 18 indieated by the outco_
when so_ se"'en thousand 01... were relayed to a low level ot
the tlat. The.laaa apparently were all kl11.d, mostly by !..:.
hero. and P, trie.rlata.

in the top
5~~~:~yo;"':~i~O~e~id:~.r;;"tt~:et~;tin~::idlng

inlltlght) :lnd~:::l:::/JaO:tl;::~~::t~;'~;'t:'-:~p =h~:er,
so11. .

7) 01_ .pat are mo.t abundant In the top inch or s011,
but also ooour b.low that.





8) Cl_ ...d-or-the-y.ar were reTealed in the IIpat
samples taken in the latter part or August.

the surrao:)o;·J:i:~n:t:r.~:~~~rp:~::~:~ow~;:;~do~hUS
Interrered s~whet with e1'1'orts to reduoe their nUllber. therein.

8. AGElfl'S DESTRUCTIVE OF~

Belliveau ~!v~e::~.:~o:..::: ::U:jee~:ii;: ~~~;n~~:; ::ve
.urviv.d the inoubation period within the .gg oa... It 111
during t):lat p.ri04 when they .... 1Il0.t liable to attack by one
agent or another, 1'01' eXlll&pl. the rollowing.

1) ind. Stlnson indl.atea that the wind 18 rupon.aible
for causing a-gool~ oollar. to be w..hed up on shore and thus
dried out, their llTing content. per1llhing.

2) Crusta••ana. Stlnaon _ntlona that Crustaceana
.uGh as 18op~p04. are rrequ.ntly round on the inner
.urrace or II collar and _y haTe dUl&glng errect.. It is not
suggested her. that those an1aels do or do not daJDllge the
oollar., but it ls agre.d that their oo.urrenoe on egg cas..
or~ 1. Tery rrequent.

During the latt.r part or August. wh.n oap.ules or
s.veral P. tri••rlata .gg ca.ee .ere eXlll&1ned moroscoplcally.

:-~:r:~P::::el~o.:-a0;t1~. o:t:~~~~i:~ :::~;i:~ryo~~: what
olo.er eXlll&1natlon 110 bee ObTlous that the lllaterlal wa.
seore. or ._11 organl whioh resembled t1D7 lsopod., s~
of' which weI'. movlng Tlgorously. It w.. wondered whether
po..ibl,. the,. had re.ulted 1'1'_ 1.op04 .gg. lald In or on the
oap.ul. and wh.ther the Ol'ganl. bad r.el upon the Polinloe.
eabl'70' (kl ocea.lena earll.r in the ._1'. the ".1iiiil-lIli[;
_t.rlal II had b.en .een in .e.. ollp.ul••• in one or two a .nail
eJIIbl'70 being alao pr••ent. Bxaa1ned miorosoopicall,. on August
26 wa. a P. herea egg capsul. in which app.ared to be hundreds
or organl~.d to be about 0.03 _. in length. They
••e_d .pindl••hape. and rr.qu.ntl,. dartod about within the
eap.ule whero no P. hero. were Ob••rT.el.

y.ar, the :~~a~:~~::rbY~arS:~~~~ ::h~: :~e::l~~V~elut
1n1'e.tiou. growth whioh appear. on a large number or egg 0 ....
art.r the,. baTe lain on the .and 1'01' SOlU t1me. Stinson says,
"Viithout doubt the IIlO.t 1aportant ag.nt delltructlT. or .nalls

i; :::.=nt~oa::°:ZP£::~r~~:: :::a::.t~; :~a:~;"·
reeluo.s the nUllber or young that hatoh."

What Stlnaon took to bo Kotooarpu.. and whioh since



bas be.n identit'1ed by H. P. Bell(lO) as .uoh, app.lU'BbrO'im
or 011 ve green and con.i.ts on the .gg oa.e larg.ly of f.ath.ry
tutts. It •••_d to the pres.nt writ.r that not all the

~~:.w:;~: ~~:~:~tr;~::t:~dc:::: :::.E~~:~~.~it~eed,
gre.n growth quit. d1.tt'.r.nt in appearance t'ro. the t'eathery,

~~~~ili::rro:.;t1:::~:;tg;~~: bri~h:..~r:~:c:n~e:~r.
id.nt1.t1ed by Bell as Rnteromorpba.

A t'ew collar. all inr.ot.d with one or the other
growth, weI'. pre••r ••d in t'oraalin.

:;~~arfii::~~~~~;~~:;~;:~:~~;:;:~:t':?::H:!~~~~!:~~
b.ing parasitic but they do ot't.n kill by smothering.·

•••• to b.bl~·otr;o:::to:o:~iIiU::::gganc:;;r;~I:~ie :~:.
~P:;;:;:rgu~lt:;~l;::Th) :::: ~: :~;d;~:; ~=\~.~~-
tIm. that~ are not in1'r.quently attacked by the bird••

(G lI&y 28, nin. pellet. weI'••xamin.d and 01' th••• ,
tive contain.d part. 01' Pollnic•••h.lla. otherwis. the
p.llets weI'. oOlllposed 01' rragments 01' the shella ot' clsma, a
t'ew t'ish bones and vertebrae, etc.

an July 16, on. pell.t wa. examined which contain.d
no leas than thirteen P. tr1aeriata (all but one weI'. whole)
which rang.d in height t'rom 4 to 15 DIm.

(G July 17, two mol'. pellet. were .xamined. an.
~:~::~n;:r:~x 0:'a~~~:·~il;:y ;:1~~:e~~:t:h:~:h:~e n~:~e:h~~::

(G o1uly 21, one or two p.llet. weI'. examined. They
contained only t'ragaent. 01' ~ shella.

On A.ugust 26, thr.e pell.ts w.r••xamin.d. On. con-
tain.d parts ot' about thirty P. tr18eriata sh.lla, nin. of th.m
whole wi\11 op.rsul. in pl••••~p.ll.t. cOlllprised
only clam sh.ll t'ragaent••

~. DISTIWUISHIlIG SEXES OF~

.) P. tri••ri.ta o.er 6 1IlIII. in height. 'l'he mo.t con-

~:*~t(::I ~ ~~·:;~~o~:x l~n.!: trh:I~:·~~e~';g=) i:
to d.t.raine wh.ther a p.ni. i. pr•••nt. 'l'h. position ot' that
organ and a d••cription ot' it h••• b••n gi••n in S.ction 4 - •

(16) horas.or Biii 1a an alialogIst ana Beaa or the D.part_ntot' Biology, Dalhousi. Uni••r.ity.

~~~~i::~~; ::~~~;:~t~~!;l~~~dO~h~lf.~geatiblematt.r having



H£,c,wr (mrrt.) >





C'l'ol1nicea at B.ll1veau Oovo - Jlating hablts"). To locat. the
p~a of courso n.o.aaary to romove the _at from tho
ah.ll. '!he proc.dur. adopt.d this ausur ..as to plaoo tho
aDaila Ul bol1lng wa\.r tor one or t ..o lI1nut.s and th.n to
.xtract tho _at ..l'Ch a dia••ctlon n.edle.

In the larg.r ap.o~na, the p.ni. is very promin.nt.
S_ P. tria.rlata 7 1IIIIl.. in height have a penia about 1.5 mm.
1nl.~) ..hil. oth.r sp.cl_na ot that sp.cles and
such height have a p.nis too s_ll to be notlced in gross
dlsaoctlon. Thoso sp.o~ns IOUst be consldered belo.. together
..lth~ le88 than 7 JIIII. ln h.lght.

In tho case ot P. heroa, tho aJ.n1DIDl helght at ..hich
the pani. may b. observ.clwou!dProbably b. about 14 _. (s.e
table ,).

P.rhap. other dlfferonc.s may r.adl1y dlfferentlate
the ..xes of Polinio... It' they aro dl.oovered they may ..ell
el1l11nah th.'"dI'fi'I'iiUrty. lndeed. the prOllent lmpo881bll1ty,
or readl1y aacertalning tho aex of vory amall speo~na.

female ap.:1-o:e~rP~in1~o::t·:ft=:ta:t·ce~a:n~~~g~~
the y.ar, o.g •• lun.~, the ovarles may bo seon packod
with tUlY l1ght-ooloured egga, apparontly h.xagonal. Th.
ovarl.a s ••m to b. ln tho dark brown tip of the body. In mal•• ,
on tho other hand, tho oorrupondlng r.glon 18 11ght brown and
poaalbly contalns sperm.

10. SIZE COJIPOOITIOll OF~ POPULATION AT B LLIVEAU COVE

a) Introduotion. To further tho study ot the growth
rate ot P. tr~.lllv.auOove, tho r.latlonship b.t....n
sl••-class and ag.-ciass, annual mortality, 11t. span, etc.,
r.,pres.n'Catlvo ooll.otlons of P. trla.rlata w.r. mad. thia aWlllll8r.
The .p.elmena weI". sort.d aa t~aox .xcept tho small.at,
..hich ".1"0 aort.d only as to height. In ordor to .tudy tho
dlffer.noe. ln tho ai••-c~oaltion of tho pop~latlon as tho
sea.on advanced, the aUIPling .... dlvldod lnto thr.e parta, IlUI81y,
June, July, and August.

the most r:Il:bt~·::t~l~ro~dnf:;:~:~:.n~:t~~~l:':~:at~;t
Pol1nl0.a 111 by soro.ning tho 15011 rath.r than by pIcklng by
hand rroa i\o surfa.o. Howo.".r, If all tho analla ln a gl."en



ar.a ....1'. to b. pick.d, and the dang.r or sel.cting the larger
sp.o!lMna ...hil. ov.rlooking the small.st to b. avoid.d, the
latt.r _thad ia p.rhapa alaoat aa satia1'aotory aa acre.ning,
aaawa1ng that anaila or all sis. groups .merge on the sur1'ao.
1'rOlll t1lu to time. Both I118thods ...er. employed this sUllllll8r.

The Jun. aaapling ...aa conduoted at t:tmea bet...e.n

:~.b;ing~i:~;~ :~o~~:~~;·;r~~:el';u;t;~:r;:t:';~~~11c~i::::::~
a.a...ard or high ...at.r aark, and 458 b.ing obtained by lIore.ning
at varioua distances 1'1'0-. that IlllU'k (lie. table 8).

The luly swapling ...all oonduct.d on July 15, ...hen 62
specimena ...ere obtained by scr••ning ('fabl. 8).

The Augullt s8IIIpling occurr.d at t1lll8a b.t....en Auguat
20 and August 26, inclusive. 521 speo1lll8nll or P. triaeriata
....1'. oollected, including :l72 obtained by pioking from the
sur1'aoe nocturnally, and 149 by soro.ning diurnally ('l'abl. 8).

It ....a tho~~ede~fr:~i::r~; =;~s~s~j ~~n~!a:eln:s:~::~,
1'requency distribution in both sexes 01' P. triseriata, to make
so_ attempt to judge the sex of the spe~eswhere
it could not be d.termined experimentally. .The number or
sp.cimens, collected in the Juno, July, and August s8lllpl1ng

~;0~~~5~~;i~:~IIlW~:;:;:~r::.asC;~~:i~;~,o~st~:5;peci:;~ao~1'
unknown aex weI'. oonsid.r.d to be 1'emales, the r.st 1II&1es.

Th. question of wh.ther the 3 mm. claall (1 ••• , 2 to
4 mm.., inclusive, in height) and the 6 mm.. claall (5 and 6 _.
in height) respectively, r.prea.nted males and 1'emal.s 01' the
same age (year) olasa was consid.r.d. That may be the cas.,
but it s ••ms unlik.ly 1'01' at least t ...o r.asons. First, that
many 1'.males in th.ir initial year or 111'. should gro... to twio.
the hei6llt attained by many malell during the lIame period, doell
not se.m probable. S.oond, although it waa not unuaual to
obaerY. sp.o1luns 01' the 8 II1II1. olass cra...ling on the lIur1'ao.
art.l" dark, it ...aa quit. "'ar.ly that snailll or the 3 mm. olalls
....1'. noted tlter.. Yet 11' both olalls.s r.pr.s.nt.d the same
year group, why should r.males hay. appear.d on the surrace
1'ar mol'. 1'r.qu.ntly than males 01' the same ag.?

9b, and 9.d~h::im-Ct:t:OIJi::~~:ut;~:r:a~;::~~:~~.~1'9a,
~ collected in the I1ms, July, and August sampling,
respsotiv.l". Table 9d ia a a_tion or ths thre••

e) Di8cussion and conclusiona.



TABLE 8

DATA RELATING TO COLLECTIONS OF~ MADE IN
ORDER TO STUDY THE SIZE-COMPOSITION OF THE POPULATION

DATE OF LOCATION OF METHOD OF SAMPLING

~~
NO.OF
mtm:s
mmLrnED

SPECIES
Q1:'Slt\!L
~

P,heros

P.triseriata

45
8

6
15
17
14
24
26
29
59
57
51

3
16
33

:5
4
1
2

36
50

~
53
10

6
42

Screened 20
Picked f'r?,m surf'ace li~

14
39
30
38
43

G and
seaward

G and
seaward

~ 9.f.ea scr~ened

I
R area
I II

R
I
R
I
R II

Weir 1
Stake B

II C
D
E
Ii"
G

R area
Stake B Picked f'rom surf'ace

Stake B
II B

C
D
B
B
B Picked f'rom surf'ace
G,300 1 Screened

seaward
C
D
E &:

Stake F .
II G

E &:
Stake F

II G
G,300 1

seaward
Stake D

June 14
June 16

June 16
June 16

June 11
June 11
June 11
June 11
June 12
June 13
June 13
June 13

June 14
June 14
June 14

June 23
&: 24

June 23
&: 24

June 23
&: 24

June 23
&: 24

June 23
&: 24

June 30
June 30
.July 3
July 3
July 5
July 5
July 7
July 7
July 8
July 8
July 15
July 15
JUly 15
July l5
July 15
July 15
July 15
Aug, 20
Aug, 20

(Continued on P. 34)



TABLE 8 - CONTINUED (from P.33)

DATE OF
SiUIPtING
~

LOCATION OF
SAJl'PLING

JlETROD OF SAMPLING NO.OF SPECIES
mtrrLS mrsIr.rrL
~ED OBTAINED

Aug. 20
Aug. 20
Aug. 21
Aug. 21
Aug. 21
A ug.21
Aug. 22
Aug. 22
Aug. 22
Aug. 22
Aug. 22
Aug. 22
Aug. 22
Aug. 26
Aug. 26
A ug.26
Aug. 26
Aug. 26

Stake C
II D

I area
Stake E

II F
G

I '" R areaB
Stake B

II C
D
E
F
G
B
C
D
E
F

Picked f~om surface

Screened
Picked f~om surface

Screened
Picked f~om surface

Scr~ened

50
50
51
50
50
50
43
12
12
12
12
12
12

4
10

2
1
2



HEIGHT-FREQUENCY DISTRIBUTION OF P.trlserlata OBTAINED
IN JUNE SAMPLING BY PICKING FROM~AND SCREENING
THE SOIL

SCREENED SAMPLES SAMPLES FROM SURFACE
HEIGHT SEX ~ ~ SEX FEMALE MALE
"""'iiiiii':- UN101'm'I N UNKIrnWN

1 0 0
2 18 0
3 61 0
4 96 7
5 80 21
6 73 67

65 127 54 6
8 41 12 88 28
9 .21 16 52 21

10 21 18 43 34
11 10 9 30 21
12 15 7 12 15
13 7 6 9 10
14 7 2 11 13
15 13 1 8 20
16 1 1 8 18
17 1 0 7 17
18 1 0 4 12
19 0 0 3 4
20 1 0 10 1
21 0 0 5 0
22 0 0 6 0

'23 0 0 4 0
24 0 0 6 1
25 0 0 3 0
26 0 0 4 0



TABLE 9b

HEIGHT-FREQUENCY DISTRIBUTION OF P. triseriata OBTAINED
IN JULy SA1lPLING BY PICKING FROM~
SCREENING THE SOIL

SCREENED SAMPLES

HEIGHT SEX FEl4ALE MALE
liiiii;"" UNXmiWN ---

1 0
2 0
3 0
4 5
5 10
6 8
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

SAMPLES FROM SURFACE

SEX FEMALE MALE
UNIrnOWN ---



HEIGHT-FREQUENCY DISTRIBUTION OF P. trlserlata
OBTAINED IN AUGUST SAMPLING BY PICKING PRuM THE
SURFACE AND SCREENING THE SOIL

SCREENED SAMPLES SAMPLES FROM SURFACE
HEIGHT SEX FEMALE MALE SEX FEMALE ~liiiii;"""" tmnrnWN UNIQrnIVN'

1 0 0
2 1 0
3 6 0
4 19 14
5 18 39
6 20

3
52

37 67
8 8 37 19
9 3 33 21

10 5 25 17
11 11 18 9
12 4 10 4
13 3 5 4
14 1 4 0
15 0 2 1
16 0 0 3
17 1 2 1
18 0 0 0
19 0 0 1
20 0 0 0
21 0 0 0
22 0 0 0
23 0 1 0
24 0 1 0



HEIGHT-FREQUENCY DISTRIBUTION OF P. tr1ser1ata OBTAINED
IN ALL SAMPLING (JUNE,JULY,AUGUST~FROId

SURFACE AND SCREENING THE SOIL

SCREENED SAMPLES

HEIGHT SEx: FEMALE ~
~ UNfmOWN --

SAMPLES FROM SURFACE

SEX: FEMALE MALE
lJNtrn'mm -- -

o
o
o

21
60

119

1
2
3
4
5
6
7
8
9

"10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

26

o
19
67

120
108
101

67
54
29
30
15
21
14

8
15

3
2
1
1
1
o
o
o
1
o
o

9
23
24
24
20
12

9
3
2

~
o
o
o
o
o
o
o
o
o

102
125

85
68
48
22
14
15
10

8
9
4
3
10
5
6
5
7
3
4

18
47
42
51
30
19
14
13
21
21
18
12

5
1
o
o
o
1
o
o



I. June Sampling.

A) lI'EJIALES. It lII&y b. ae.n 1'1'_ rigur. 6a. whioh
ahowa the height-rr.quenoy distribution in s"ore.ned remale
a8Jllplea ror .Jun. (apeo1luna 6 1IIIIl. and under in height have
been divided betwe.n the sex.s on a 65:( - :55:' baaia. as
mentioned .bo..... in .11 the bar gr.phs) that at l.ast twa
haight-olaaa.a are indi.at.d. with modea at 4 and 7 1IIIIl.
Posaibly • third mod. ia rused with ths seoond and would
otherwiae have app.ared to r.prea.nt a oomposite age group or
older anaila. '!he 4 1IIIIl. mod. possibly representa yearling
anaila. the 7 DIIII. mode. two-year-olda. Thia aooorda roughly
with the rindinga or Stinaon. who aaaumed that temalea attained
heights or :5 and 9 DIll., respectively. by about the end or their
tirst and seoond years.

B) KALES. Figur. 5b clearly reveala two max1lll& at 4
and 10 lID., respeotiv.ly. It would .ppear that either the
one- or two-year-clasa 18 not manirest.d in the graph (the 4
DIIII. mod. doubtleaa repreaents one or those olasaes) and that
either the three-year-old group or • composite age group ia
repreaented by the 10 1IIIIl. mode.

II.~.

between th~).J=·Jui;t;;:.:=:un~ tO~::e~:o~:e:_.
mode indic.ted by .June rigurea haa beo08l8 a 5 IBm. mode in July
('igure 6a). Tha 7 _ ••ode 18 atill .vident.

B) KALES. Modea at 5 and 8 mm. are apparent (Figure
lib). It may be that the 8 lIIIIl. claaa repreaents 1945 anails.
It so. 1945 re..les JIIIlat have attained a height greater than
7 _., at leaat it it ia aaaumed that remalea are larger than
_lea the au. age. Poaaibly they are not. although the
oppoait. ia indicated. For one thing, the relll&le in a mating
pair ia alwaya conaiderably larger. and. alao. rew _lea over
17 DIll. in height are round, while relll&18a ov.r 20 1lIIIl. in height
are quite common. On the other hand, auch evid.nce ia not
concluaiv81 poaaibly the t'emale in a mating pair is usually
older, or temalea may grow at the 15_ rate 1'01' a longer period
than do _l.a.

(12) Aotually only one week elapaed between the end at the June
sampling and the atart ot the July aampling (see above, Section
10 - b).





III. August Sampling

A) FEIlALES. 'fhe. _. mode exhibited by the June

f~a~h':~(~i:::m;a)&~'r.'=..,i:,:u~~d~:":yb:::
t
":~f::'~

mod., and. a new on. is evident at 13 ...

B) IIAU:S. Frequenoy maxima. in the mal. samples for
August occur at ~6, 8 and 11 _. (Pigur. 7b). 'fhe 11 _. mode
is very proa1nent.

8b are hei~tJ~:ue;~;Y<h:t:ltuil~::r~£~~r=e:~ag~ha
for tha individual aontha' aaapling aa conaider.d abov••

It may b. noted that among the anaila • to 6 _., in­
clusive, in height, the. JIIII1. sp8ci_na were the most frequently
obtained at the atart or the seuon, while towards the end, there
wae a alight preponderance or 6 _. apec1Aena. It may b. that
at the atart of thie seaaon, the. 1DDl. group represented 19.5
snails, while at season's end, those snails had attained an
average hele,ht of 6 sa. .ow suppose 1946 snal1s, at the start
of the seaaon had reached an average height of ~ lIIIIl. or leaa
(many of the s..ller ones not being secured in a l6-l118sh-per­
inoh 88reen) and. durlng the au-.r gr.w to an av.rage height
of • _. 'lhua the • 1IlIIl. group would represent 1945 and 19.6
Bnaila at the atart and snd of the season, respeotively. That
would _an, however, tw..."ear-old apeo1Aena have an average
holght rd 6 _" whero.. Stinaon was led to think that they
reach a height of 9 JIIII1. even before their second year is c.olllpleto.
Again, in vlew or the facts that apec1Jllena over 20 _. in height
aro oOlllllon and that the life span is thought to be only five or
six yeara, 6 -. height does not seem surfioient for an average
two-year-old spoo1lllen.

V. 8&£Dles Picked fr= the Surface. 'fhe greatest
difference between the samplea obtained froa the s'U'face and
those by screening, Seems to be that the relative number of
specimens 6 mm. and under in height is lese in the former
salIIplea. Pigures 9a and 9b, which show the height-frequency
distribution in all s&lIIplea picked from the surfac. (June, July
and. August) _y be noted in ca.paring the r.sults of the two
_thoda of B&lIIpl1ng.

were Obta1~;d l; ~i:ang~~Sihe ~:~:: ~~~o;:n:n~~'w~~:oa
colleoted to warrant diacuasion her., it is felt. Table 10

(is) It 1Il0r. tiM Ii&a .rap..a 6e6••n thi JUlie ana July sampl1il8
and an equal p.riod between the latter.and the August scre.ninga,
it might be conaidered that thia gradual shifting of the lIlode
repreaents the a_r growth in f ...les. PossibJy it doea.







.how. th8 h81ght-rr.qu.nc,. diatrlb';tlon or tho P. hero. obtain.d.

VII.~.

1) It would b. w.ll lr a practlcal method or d.term1n1ng

:::r=!~~"l:h~.·;:l~raP.o:l:~:~:t.
6
p~tur":d0~:~J.~-h8~t

ag.-ola•• , and or th8 r.latlonahip b.tw••n th8 two, would th8n
b. po••lbl••

lil) 'rh. a....rag. h.lght or on.-,..ar-old P. trl••rlata
..,. b. t _., that or two-,..ar-old. 6 1IIIl.

:l) 'l'ho t _. group _,. haTe r.pr.aent8d liltS and 19t6
snallo at tho .tart aDd .Dd or thi. s.a.on, r ••p.ctl....1y.

t) In th8 oa•• or r.mal. P. tria.rlata. a y.ar group
(probabl,. ••coDd or third) ..... r.pr•••nt.a 6,. .nal1. 7 and 8
_. in h.ight, as th8 rr.qu.no,. or tho•• helght. produc•• IUX1aa
in tho bill' graph8. S1a11arly. in th8 ca•• or males. a y.1ll' group
(probabl,. thil'4 01' rourth) ..,. b. r.pr•••nted by .na11o 9-11 _.
in h81ght. or p.rhap. that h81ght rang. cc.prl... a coapodt.
ago group.

und.r in ~l~t~l}~~e~:.~=!.~roltaIn~a·t;a;ic~:·r= tho
.urrace than ln .or••n.d .ample••

11. PRBQUIi:JrCY OF~ EGG CASES

a) Introduotlon. A prograa wa. organi••d at tho .tlll't
or thi•••a.on £0 _a.uro th8 rolatl.... abundano. or Polln1o••
ou 0•••• oa th8 rlat .t "'1ll'10u0 dl.tancos rroa high wa£.r mark
Ulroupout th8 ....on. Stlnaon _do .uah a .ur...o,.. though
porhap. not aa c..-prohenal.... a. that conduct.d thi. yOill'. Th.
r.sult. or St1naon'••ur....,. Ill'. tabulat.d ln hi. tablo 11.

b) Procodure. ~ Jww 7. an Ill'.a or 50 x 50 r ••t wa.
aark.d orr at .o....a 1.....1. Oil th8 rlat ••l.ct.d to corro.pond
w1\h th8 .1t•• or St1naon'. ob••r ...atlona la.t ".Ill' (••• hi. tabla
11) aDd a oount or th8 a1Dlbor or colllll'. in .ach ar.a wa. mad••
Pr.quont17 th8r.art.r••1a11ar count. w.r. mado at approximatol,.
tho .....1to. on th8 rlat. Al.o. a 50 x 50 r ••t ob••r ...atlon
Ill'.a (to b. r.r.rr.d to a. f:' (collar rr.qu.noy) aroa) waa .tek.d
out in Dook 1. .l count or tho colllll'. ln CP Ill'.a wa. mad. on
.Juno 7 and about onc. w••kly art.1'Wlll'd••

0) R••ult.. Result. or tho collar .urv.,.. Ill'e glven

:c~:~:Sl~;~ ;~~~:••f~.n~~~ePh:~l::r~~:a.:~a:aa••
advanood. Plguro 11 .how. th8 nWllber occurrlng in OF area
alone a. th8 ••••on advanced.



HEIGHT-FREQUENCY DIS'rRIBUTION OF P. heros OBTAINED
In .JUNE SAl~PLING BY PICKING FRO I 'l'HZ""5'ORP"CE OF THE
SOIL AIm SCR,,:;-,-"rr:,".

SCR::~;;-:;;D s ..PL~S
lG;;~.! FELiL.<> ~

10
11

.g
16
17
18
19
20

i~
~~
27
28

II
34
35
36
37
38
39
40
41
42
43
44
45
46

o
o
o
o
o
o
1
o
o
o
o
o
o
o
o
o
o
o
g'
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o
o

;)

2
2
oi '
1
o
o
o
o
o
o
o
o
o
o
o
o
1



RELATIVE ABUNDANCE OF EGG CASES OF
P.trlseriataONTHEFLATIISSEASOl/
~

The frequency shown is the number of
colla"a in 2U,000 square feat distri­
buted .among various levels of the flat
as described in Section 11,.

~,U;~\
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.gg cu.. ~:b~:'1;1;: ~~taa~!:t;:e1~t1:h~nn~e~a~; ~r ~ero.

:~.::;:t~tc~~~:;"ons~;na.r:._;~10na~:e;~rt~: ;;;·:oi:l~~o•
.June 2S, when a ...11 collar wa. tound near We1r 1. Apparentl"
1t w.. not quite new, a. 1t bore egg oa.e. ot Ia••a tr1.1tata
on bo\11 aid... Io _. w.re ob.er.ed unt11 .lui" 7, whin a large
P hero. oollar w.. not.d al.o near We1r 1.

h1r 1, onaOD.in~~0~1:1r:t~·wt::·t:1~:=~eJ='o~~e~e~.

between We: :U~l~J~;~:e;of;;t~ro.oollar. were oounted

OD. August 2, t1.e oollar. ot tbat .pe01e. were ob.erv.d
near the r • .a1na ot Weir 2 (••• St1nson'. t1gure 1) and two near
We1r 1.

A tew .uch oollar. were noted near W.1r 1 and .eawarel
tr.. t~ to t~ b.tw••n August 2 and 18.

d) Diaou.aion and concluaions. 'fhe elata pertaining
to CD' area .." poni6i" 6e aore relia6ie than tho.e p.rtain1ng
to the other ob••rvat10n s1 te.. The latter were but approx1Jllatel,.
the .... eaoh we.k, be1ng marked out anew .aoh t~, whil. CP
ar.a wa••tsk.el out in .June and us.el all .eason. How••er, as
_,. be •••n b" oa.par1ng t1gure. 10 and 11, ·the pattern ot
relat1.e ablmdanoe upon the .ar10u. date. ob.er.ed 1n CF area
1••er" .1a11ar 110 tbat ob.er.ed on the tlat as whole.

maxilllDl tO~:h;r:::=,.a~~ui'JM;·if?::a :~r::;::r r:::~~:e~ ta
.t.ad11". Dur1ng the latller parll ot the season, a good ma.n;r

~0~he°(~~:b~;~~::t1~::~ ~1~tS)·~1~::i;dw~i~ ~
balleheel llhe .na11. alread,. bad 1t not been tor the 1nfect10n.

'ftm. the per10cl ot max1IIIDl trequ.nc" and ot hallching
ooeurred .arller thi. ".ar than 1n lM6. St1nson'. llable 11
-aIrl7 .ugg••t. a peak on Ju17 19, bull the .n.u1ng drop between
then and Augu.t 16 ..... not n.ar17 .0 great a. tbat between
Ju17 12 and one aOll\11 lall.r llhi. ,.ear.

Up until ear17 Jul" at leut, as _" be noted b"
ca.parlng 'able 11 w1\11 Stin.on'. table 11, there see.. to ba.e
been t.wer P tr1••r1a'a egg oa.e. on the tlat thi. ,.ear than
1n 1946.

JIaJt1aDl tr.queno,. ot p. hero. collar. .ee_d to oocur
thi••_1' elur1ng \11. latter p~ul,.. Stinson ....nt10ns



.:5960 .18,. 1.8072

.34056 :~1; .0216 .84060

(17) .0'172



that mo.t w.r••••n la.t ,..ar in that month.

~. tollowing concluaiona are .ubmittedl

beg1DD1ng U~:~;~~:~~~:~:~e~~:<ti~~/~rhtita:§~j;a:'he~
mo.t ot the collar. began to br.ak up, releaeing the ,.oung
.naile. Atter a1d-.Jul,., collar production droppeli heaTil,.
until ....on'. end.

2) ~e maxUIum trequonc,. ot the collar. and the
hatching period occurred earlier thi. ,.ear than in 19.6.

~) Collar prod~ction b,. P. hero. this ,.ear, as in
1"6, began in .June and in.r....d thr'O\iiIlaost ot Jul,., when
the peak wa. reaohod.

!lat thi. ~~.:et:nPlntiU::i:ial:~tc:::ha~:~e~~;.the

5) ~o denlo~nt ot a&D7, perhap. most, ot the
oollare appeuoing on tho tlat towarde .oaeon'. eDd thi. ,.oar,
.oo_d to ha.,. boon arroeted b,. y!!. gl"owtha which 1Dt.cted
thea.

I
18 LARVAL LIFE .uID UCUBATIO. PERIlD

'1'ho quo.tion ot how bost to keop collars UDder obserTa­
tion whilo inneUgating larTal lit. 18 ._what ditti.ult to
&newor. It the,. aro kopt in an aquarium in the laborator,.

(Ii' 1D oonn.ciioD .iih lar....l a.....lopaen£ r.t.renoe .hauld 6.
mado to St1naon'. Sootion III - ~ (·.oprocluot1on aDd LarTal
Lite - LarTal Lito·). ticroe.opio ozaa1Dation. _do this ,.oar
ot ogg oase. ot Pol1D1.oe corroboratod Elch ot what Stineon baa
eaid oonoorn1ng the suCC••• iTO .tago. ot larval dOTelopaont, and
tailed to contradict an,._



(u 1n t'act a t'•• • "1'., t'or purpo••• or ca.par1.on) th" "gg.
obrlou.ly are not d..... lop1ug aaoug natural .urroundiDg.. It'
the oollar. are cag.d on the t'lat, th" .... app110. to .c.ae
.xt.nt, t'or they are 11kely to b.o_ c.-pletely bur1"d 1n .and.
It' they are t.ther.d, by ..an. ot' a thr.ad through a ...11 hole
1n the oollar, to .o.e obJ.ct on the t'lat, they tend to coll.ct
about the obJ.ct, b.o.-1ng bur1.d at 1ta bas. 1n .and and s.a­
.".d. Po••1illy the b".t method 1. to stake out a small ar"a
on the t'lat, plaoiDg th.r.1n the collar. to b. ob."r....d. R.­
gr.ttab17, howe....r, qu1t•• t'•• aro .a.h.d ••ay. or them••mu
..y b. r ••ogni••4 by th"ir ...11 1d"nt1t'y1ug notoh.. and r"turn.d
to the ar.a.

~ .July l2~)t;:o::irar-:~~tj:b~~t~v:·:l,a::r~n:~:::~o~~o~~od••
D..lI: 1. In one ••ra plaooel .1x P. tr1.or1.t••gg oa."••ho."
.lII!lryo. ju.t pr....10uely ha4 b".n~n the 1-4 c.ll
.tag. ot' d .....lopaant. In the other ar.a ."1'. pl.e.d 1'1v. P.
tr1••r1.ta oollar••ho•••lII!lryo. had. r.aeh.el the .hell.d -

~P~.;:.ag~ :n:J~.riur.;~·n~:~~J;.r ~.:~.o;a::::io;:o
_nt, on. hael b1c.llular 0.... , and the t'ourth had. v.11g"r••
po•••••1ug a haU-.horl or .h.ll••hich ••1'. ao...iDg .ithin the
cap.ul•••

other .gg c•••••ho•••lII!lryo•••1'. at .1th.r a 1-4 c.ll
1.....1 ot' d..... loplMnt or the .hell.d v.11g.r .tag•••1'. 1310.1'
plac.el 1n on. or the oth.r ar••, d.pending on the .xt.nt 01'
d".... lopaant. and ••1'. r.-.xamin.d p.r1od1cally.

c) ".ult8. IIany 01' the collar.. 1nelud1ng 1Il0.t ot'

::~~:::1~b~~.:~.c~=i., ::.~:i;o;.~:~;~;~~
.naile. QDe ot' the oollar., 68 _. 1n he1ght, .u ob••r ....d on
.July 12 to ha.....lIIbryo. 1n a ault1c.llular. non-....11g.r .tag" ot'
d.....l.~nt. It 18 DOt mown how old the oollar then .a.. <a
July 26, .h.n 1t .u ob••r ....el ol'\DlbliDg, .lIbryo. 1n a port10n
ot' the collar ••1'••xalll1n.d an4 •••n to po•••••••a1-tranapar.nt
.hella, rap1dly b.ating 0111a, and operoula. V.la appear.d to
b. pr•••nt. When loo••d 1n •••-.at.r, .... t'r.qu"ntl,. IIIOv.d
the1r operoula, .xt.nd1ng what app.ar.d to b. 0111at.d vela.= ::l~o~;·~:::;vat~: ::~=oP~nhm~:0~;a:1=0~.y.
art.r 1t••lII!lryo•••1'••••n to b. at a IllUlt1c.llular 1.....1, not
ha...1ng raaohad. the .helled ....11g.r .tag.. ~ Auguat 7, the
v.llg.r•••_d to p...... halt' a whorl ot' tranapar.nt .hell.
In _10 OU•• the .pertur•• _1'. clo••d. Baat1ug c1l1a ••1'.
ob••r ...ed 1n a t'•• inatano... 'l'ha h.1ght ot' the ....11g.r••••
judg.el to b. about 0.3 _

(kl Auguat 1, 10.0 .gg .a••• ot' P. tr1••r1ata ••1'.
plac.d und.r ob••r ...at10n. 'l'ha .gg. ot' on•••1'. UDIc.llular,
ot' the oth.r, ju.t p•• t the t'our c.ll .tag.. By Augu.t 13.
allot' the .lIbryo••••_4 to ha.... ad...anc.d to • IllUlt1c.llular
.tag•• a 1'•• had d.v.lop.d .... la, and 1n on. 1nstane••t l.a.t.
a r.dd1.h color.d sh.ll had b••n wrought.



d) Posslble tree-.w1-.1ng stage ot p. hero.. Stln.on
.ugge.t•• though he add. that the que.tlon 18 .10111 doubttul.
that there 1. a tree-.w1llllll1ng vellger larval pha.e in the

::::~°e-~:a:; {fleh:=;:~e ::e~r~~:e::~~p::e~:~:~~~ ~e
ver7 thin and tranaparent shell. an agl1e toot. and a velua
which the7 retain tor a perlod atter leavlng the cap.ule. The

~:r: ~~:~r:~ ~;oi~;e:;i::t~~~l~:et~~v:~g~;os:=~).
which were exam1ned at the t~ the collar was crumbling•
• ee_d to tlt Stlnson'. de.crlptlon. The .hell. ot those
larvae. however. appeared darker and le.s tranaparent than wa.
the c..e wlth elBbr-r0. noted at a .uppo.ed17 earller stage ot
devele~nt. .0 .w1.ung w.. noted. lt 11I&7 be relll8mbered.
when the larvae tro-. tha cru:8bllng egg case were loo.ed lnto
.ea-water.

nlma1ng l~aq~:·:~~~lo~o;h:::::r;cltH~:~l~~Vel~~w:v;~~ei10
appears that the larvae hatch tr_ the capaule. stl11 equipped
wlth a velua and 0111a.

e) hUl1natlon oJ: egg case.. CG two occaslons thi•
•~r. a .er1.. or collar. was ooiieoted and exam1ned. Plnd-
lng•• whioh general17 agree wlth those ot Stlnson. are tabulated
ln table 12. (ot. Stlnson's tabl.. 8 and 9).

t) Larvae or Pol1nice. obtained at Pinette. The egg.
in OM or two oo11..ra prOduoea 67 JioiIii1c.. at l'1nette appaared
on microsooplc examinatlon to be s'1iiiI!ir""tO those P. heros at
Bell1veau Cove•. Flgure 12 .how. photom1crographa~ova
ot .uoh a oollar. 'lhe7 apparent17 were killed while .10111
unioellular. 'lhe7 -7 be co~ared wlth those produced at
Belllveau Cove la.t 7ear a••hown in Stineon's photaa1carographa.

not. 110 1.g~h:*iht~b~~~e:s;:rth~~at~~: :c~ti2 I:s:~n:~.
in the produotion ot an egg ca.e b7 a Polinice.. otten a collar
1. oCDlpleted in the ear17 morning. and"Oii'thi"b..18 ot what w..
ob.erved thi••_r. it 1& thought that production 1& an all-
aight taak. CG a tew ooca.iona on and atter .June 27. at t~.
ranglng tro. about 7100 to 10130 p •••• P. triserlata were observed
in what w.. poaalb17 the beginning. ot coiiar prOductlon. The
.nail••eelll8d to be repo.ing on thelr aide•• with the teet bare17
in oontact with the .and. When plolted uP. the7 were noted to
be attaohed to a strlng ot Jelly-l1ke _terial about tour to six
inohes ln length. The clear. sl1~ jel17 otten contained many
graine ot .and.

The cap.ul:~ nc=o~~n~.t~:~~;ec~t:j=-~~~ne~ii~rt~:·
oase ot P. tr18erlata) and about thirt7 egg. (in the ca.e ot P.
~) are .eparatea tr_ one another b7 sand and jel17. and ­
thus individual cap.ules and thelr content. can easlly be studied.



SHOWING THE RESULTS OF THE EXAMINATION
OF SEVERAL POLINICES EGG CASES (Cf.
StinsonlsT~d9)

COLLARS ARE THOSE OF P. triseriata UNLESS OTHERWISE STATED

~CTED ~~. ~S~S ~~orr REMARKS

~--cm;--~ ~ctRAR -­
(APPROX.) 1'APPif6"X.)

June 27 2.3 31 42 1300
June 27 2.1 29 50 1450
June 27 2.2 33 57 1880
June 27 1.9

~i
43 73U ittO

t?U8June 27 1.9
~ ~:g

Collar ec e
June 27 1.7 with/ do (x)
July 30 2.0 21 40 840
July 30 2.4 32 5~5 800 1"
July 30 1.8

~;
750 1

COll~e~~~dJuly 30 1.8 28 640 1
with/

July 30 2.0 24 48 l~~g
1+

July 30 1.7 18 36
AVERAGE 2.0 23.5 41.5 975

July 30 P.her08 collar

(x) - A few capsules were yellow and degenerate.



I1l wu round beet to sl1ce orr the tops or a patch or capsules,
i.e., a section or collar, b" _ana or a scalpel, and thus
expose the ·ova l"ing suspended in the slll&ll Jell,,-rilled craters.
Por 18I10h work, 56x magnirication was round suitable, and at tt..s
120x was used.

i) Discussion and conolusions. Aa has been said, the
eXUl1DaUons _&e this s~r ient support to Stinson Is findings

:t;~'t:i:::~~l:.und;:OU::ei~~i:i~s:~~:;i~:c::v:i~~~e
and beea... successivel" bicellular and four-celled. .ext a
plate or .-11 cells roru on top of the rour larger cells,
develo~nt then becoa1ng oc.plex. '!'he next stage to emerge
olearl" is the shelled veliger, cilla and a velua being evident.
!he velua later disappears, the reddish shell develops rurther,
and the larva is then reacl" to leave the capsule. In the oase

:r:: ~H:ere:;"acl~~~::s:::~sS~~lt ~~f;::~l8h!~~ !L
COiW. It _" be at this vellger level of clevelopment that the
larvae leave the capsules.

With regard to the incubation period, Stinson con­
cludes that in the case or P. triseriata two or three .onthe
are involvecl. .othingwas~s "ear seelll1ng either
te support or gainsa" such a conolusion, although it is true
that at least one embr"o (as has been notecl) developed rrom the
1 - • cell stage to a shelled stage within about thirteen da"s,
whereas Stinaon held that about six weeks are required ror the
elllbr"o to develop 1/3 whorl of shell.

In the oase or P. heros, Stinson suggests that the
inoubation period probabl" averages one aonth to six weeks, but
_" it not be even les.' Stinson h1aaeU records the following:
w!he olll" record or hetohing (in the case of P. heros) 18 froa
the r1rst oollar collected. 'l'his was kept ~-water
aquariua in the laborator,. at an average te..,erature of 20·C.
Judging froa the fora or the eabr,-o this collar was olll" a rew
ds"s old when collected. Bight da"s later it began to crumble
and the free-sws.-tng larvae escaped in clouds into the Jar. W

~~~ie:: ~:s::~l;e~:i~::~~t:~r; ¥:;::e:oi~::e~: :~ ;~:~t
da"s, respectivel", atter the" were placed under observation.
It is true that the age of the collars when first observecl is
not known, but in bo1lh cases the eabr,-os were at a multicellular
stage, no sign of vela or shells being apparent.

In oonnection with larval development, it m&" be inter­
esting to rerer again to Section 8 - a - 2 above (wAgents
Destructive or~ - Crustaceans W).

'!'he following conclusions _" be indicated b" the
foregoing I

1) It still seeu 11kel" that the incubation period
~ is two or three monthe.



2) The incubation period ot P heroa may b& leas than
one month.

3) Whether P. heroa l&rTae undergo a tree-awillllll1ng
atage reaa1na uncerta'Iii"'l'tiiOugh it ..ema probable that they do)
and the _tter ahould be turther investigated.

4) P. tri8&riata may co_nce production or an egg
case in the eyen1ng, cCllllpleting it the tollowlng morning.

13. IWlAml SDILS

On a tew oecaaiona during tba a~r, P. triseriata
were markeel with reel or black VOlger'a ink andr~e
tlat. Although none or the torty-aeYen analla lII&l'ked have
yet been recoYered, it is hoped that some _y be encountered
next year or later and rurniah intor_tion about growth rate,
aigration, etc. Should these .peo:t-na be 1'ound, it is sub­
aitted that a record be kept ot where they are 1'ound and that
they be .uured tor height and sexed, thi. intor_tion when
obtained being oompared with that given in table 13. The
latter tabulate. the data relating to the analla marked during
thes_r.

u. CL&II RELAYS

at Belll"':~ ~;=~u::~it~t ::a::::~Ye:p=~eor::.;iyt~~lat
sanel tound. at the I_e. leyela - 1& unpopulated by sott ahell
cl-.. Stinaon incl1oate. (aee hia tigure 1) that the uawarcl
l1Ja1.t at the so1't ahell clam population about the center or the
coYe ia ao. 1570 teet traa high water mark. Beyond this, ia
a large area at s.ooth, sanely surtace whieh might prove satis­
tactory tor clam production.

To provide intermation on the possible usetulness ot
the 1_ 1'lats whioh are not populated naturally, it was deoided
to relay at or near low tide mark a tew hundred so1't ahell clama
taken 1'r_ the 8toek at Sissiboo RIver tour miles away, and
troa the stock at Belliveau Cove itaelt.

tion waa d:!e~:c3=\O.J'irU~tl7iao~~/~:i{~i:;'r~~ei~
Si..iboo atock, Judged to ayerage about ).t inches in length,
were planted a tew hundred teet seaward ot Weir 1, that is,
about 2250 teet seaward or high water mark. They were spread
by hanel, a oultivator al.o being uaed, oyer an area approximately
30 X 30'. 'fhe area, de.ignated ObserYation Area I, was ataked
ott with _tal piping.

0) Later obsel'Yationa. 'fhe plot waa visited at 5:00
a ... on June 21, £hit ia, twelYe houra after the relay. The
denaity ot cl-. on the surtaoe aee_d to have diminished, many



TABLE 13

SHOWING DATA RELATING TO P. triseriata MARKED
WITH VOLGER'S INK AND REL~T THIS SUlo!KER

DATE WHERE RELEASED HEIGHT MARK ON COLOR OF REMARKS
~IMEN ---- mrmn; --mmtL --mr- --
~ --mii4 - -
~

Within l' or stake
at NW corner or
R area

12 specimens in­
volved in this
series (See note
1 below)

Within l' of stake
at S\'/ corner of
I area

June 27 do 10 X2 Red
June 27 do 12 X3 Red
June 27 do 10 X4 Red
June 27 do 13 X5 Red
June 27 do 10 X6 Red

~lliii ~~ ~ :~ ~i ~:i
~::: ~~ ~ 8 l~ ~:~

~~; ~~ cente)~r I area ~~ ~~ RB:ll:~adcckk
July 15 do 18 2
July 15 do 16 3 Black
July 15 do 17 5 Black

~~~ ~i i~ ~i! !~:~~
~~~ i~ ~~ i~ i~ ~i:~~
July 15 do 16 12 Black
Aug. 26 I area 16 II Black (See note 2
Aug. 26 do 12 III Black below)
Aug. 26 do 13 IV Black

~~: ~~ ~ lt5 ~I ~i:~~
Aug. 26 do 13.5 VII Black
Aug. 26 do 14 VIII Black

~~: ~~ ~~ i~:; f ::~~
Aug. 26 do 11 XI Black
Aug. 26 do 14.5 XII Black
Aug. 26 do 14 XIII Black

Note 1 - Unlike the specimens marked arter June 23, which were taken
to the laboratory ror marking, the 12 specimens marked on that
date were marked on the flat where found and released.

Note 2 - The 12 spec1.aens marked on August 26 _!Ire evenly distributed
when being released, over I area.



ot the cl&IU having buried tha...lv.. during the night, oth.r.
having uprighted thema.lv•• in pr.puat1on tal' burro...ing. Gulla
had ...m1ngly tak.n a .lIAll toll aa .vid.nc.d b,. .lI\Pti.d ah.lla
l,.ing about w1 th their valv......11 apart. S.v.ral Polinic.a
...er. in the r.la,. plct. Bunohing at the clama b,. ...av. action
had occurred budl,. at all.

On .JUn. 26th. plot waa again viai ted. It waa und.r
a toot at rath.r opaque .at.r, though aomething at the aitua­
tion could be .een. It appear.d that moat at the clama had
gone b.lo... the .urtac., though a.v.ral, quit••venly distributed
.ithin the u.a, _1'. "till visibl.. Wave action resulting in
bunohing 01' carrying the elaJU landward atill a...med n.gligibl••

On July 17 (Ql...rvation Area I, b.caua. ot it. location,
ia uncov.r.d onl,. at .pring tid.) the plot ...aa again .xam1n.d.
About thirt,. 01' tort,. op.ned ahell. w.r. on the aurtac. eVid.ncing
gull action. 10 bored ahell.....1'. tound on the .urtac., but
wh.n a t •• spots ....1'. s.l.ct.d at random tal' sampling, thr••
bor..d .hella aa ••11 as thr... living clams .....1'. not.d about
thr•• inch•• b.n.ath the aurtac.. About a doz.n c18Jllll, appar-
.ntl,. aliv., ••1'. on the surtaoe. One t ••ding operation .aa
obs.rv.d: a P. Il..ro. 34 1IIIIl. in h.ight had inclo.ed in its toot
a .ott .hellCIaii""iB DDII. in l.ngth. Wh.n the latt.r _. r.scu.d,
it .a••••n to b. alr.ad,. drill.d and .nv.loped in a .li~ ah.ath.

'!h. 1'.1&7 ground .as n.xt viaited on Auguat ·16. Hardl,.
IUIT cl... 01' .hell. at olama .er. • ...n on the .urtac.. ~ t ••
drill.d ~•••l .hell., 8 _. in l.ngth and long.r, _1'. not.d on
and b.n.ath the .urtao., as ••11 as on. drill.d P. tri••riata
.h.ll. ~ do••n~ .gg caae•••1'. remove~s.r­
vation u.a.

Information, oonsidered quite illlportant, .as obtained
as a r ••ult ot an att.lIIpt _d. on August 16 and 18 to aao.rtaln
the remaining population ot Batt sh.ll 018Jllll in Obs.rvation
Ar.a I. It may b .. relDlllllb.red that 7200 olaJU ....1'. plant.d th.r.
on Jun. 20. Tw.nty square-toot aampl•• at aoil aix inohea in
d..pth ....1'. s.l.ct.d ...ithin th.. obs.rvation area, the soil being
sitted through a t- lUsh scr..en. 10 living Batt .h..ll olama.•1'. tound. Rather, the tollo...lng .as s ..oured b,. the aore..n:

Sott .h.. ll olama
(Bmpty) ~ L.!w:2!.~

~~

'l'he lugest ot the drIll holes in the clea sh.. lla _aaured 8 l81li.

in outer dlamet.r, .a.. ••re IllUch ._11..1'. 'l'he latter ma,. have
b.en.eby~



All ha. been .a1d (.00 Soot10n 6 - a - IV above), aOlM
or the c1ula had doubtle•• boen attacked b,. gulla, but 1t 1&
1'e1t that aoat or the de.truction wa. due to attacka b,.~

1'81.,. was :lDd~:t:g~e2S0~e:Oit~:;n·c1:'~::nlfr~JIla::nd
v1c1n1t,. or the p1era at Be1l1veau Cove, wero trana1'errod to a
lower 1e.o1, that 1a, to about forty 1'eet aouthweat 01' We1r 1.
'!he,. woro .pread o.er an area about 18 x 17 I, oa11ed ~.ervat10n

Aroa II, at the oomera 01' wh10h .take. were placed. The 01.­
wore judge4 to a.orage botweon 1 and 1t" 1n length.

0) I.tor obaer.at1ona. At 6:30 a.lIl. on Auguat B, 1.e.,
about thirteen hour. ariel' £hi 01... wero ro1ayed, the aroa w..
v1dte4. It .oe_d that onr 7610 or the 01... re_ined on the
.urraoo. A row wero 1n prooo.a at burrowing. Gull. had
apparentl,. taken a .aall toll. Wan aet10n ruult1ng in bun.h-

~~o:n:.::~~a::~.:-a:~=tb:~n0~~1:~~~0;lMI1~~~0~n
!ii1iindlin&.

At 6130 p... on Augu.t ., about 72 hour. after the
ro1a,., CII••.,at1on Aroa II wa. aga1n v1a1t04. Gull••oomed
to ha.,e d_ ._ u-ce, r11't,. or aero empt10d .hella w1th
.&1., 11 apart b.1ng not1.oabl.. '!here ro_inod on the
.urt , too, .bout 3.6 01... pol' .quaro root, 1.e., noar1,.
ono thoua&DI in &11. Benoo .0_ 68" had probabl,. gono below
the .ur1'••e ..lua1n the 7B hour.. W......otion had apparentl,.
been n8&l1g1lt1e. am. P hero...... note4 ...rg1ng onto tho
.1U"t'....

CII.......Uon Aro. II wa. noxt o:uainod _ Auguat 7.
S_ .:u- .._ ••111 to b. .o.n on the .urtaoo. A 1'ew among
thea ..ore p10D4 .t randc. and eX&Jll1ne4 1'01' dr11.l1ng, but none
wa. eeen. am. P tr1.er1ata ...a. on the .urtaoe 1n the are••

en August 9 the plot was again 1nspected. The nwaber
01' 01... re..tn1ng on the aur1'aoo aee_d to ha.e d1Jll1n1ahed .1noo
the pre.1oua ri.1t.

that ~..~!tfc:Rf::;o;ilgolr:~~::a::~t a~;aa~::~~a
or .011 thore .creened 1n order to di.oo.er tho 1'ollowing:

1) Peroontage or 01... to .ur.1ve the w1nter wi thin
the 1'01&,. plot.

B) A.ppro~te growth or the .~1.or. dnce the
rela,..

3) Peroentago or the e1ula apparontly attaoked by
~.



.) YIh.ther Obaervation Area II poadbll repre.ente a
."re f'avorable looation to whioh to rela7 eoft ahell 01&1118 than
doea Obaervation Area I, nearll f'ive hundred f'eet .eaward.

15. BRIEf HISTOOY OF CLAI( PRODUCTION, ETC., AT BELLIVEAU COVE

a) B.lllveau Cove once had large olam atocks. At
prea.nt, thlJ aort 5he11 cl_ popUlation at Belliveau Cove ia
v.r7 .uch a_ller than apparentll it once was. In f'ormer
7.ars, perhape up to two or three decades ago, large cl... of'
good eating quaUtl w.re abundant. It waa pos.ible, the
villag.rs relate, f'or a .ingle digger then to secure a barrel
or .ore of good-sie.d c1alaa during one low-tide period, wher.as
now it is not poaaibl. f'or h1a to obtain IIlOre than a bucketf'ul •

• quallt7, too, haa r.ported17 deteriorat.d.

1D adcUt1Q1l to the large .tock. of' cl..., gr.at
quantiti•• ot _ ...la, lt ia aaid, practical17 oovers4 th8
whole tlat.

C__ial. cUgging of' cl8IU and mIl...l. was not, it'
a.__, aarrlecl em, aave that the latter ..re uaed in IIoil
f'vtlUaatlOJl.

~ ~.U·:t"-e.:;O~~gth:lf:~::~,:: it:·Wh;:
01_ we" ab\1Jlllant. ua4 how have tb.el changed' '!he princlpal
ehaDg_ 18 'batl $h8 ono. dana. eel gra.. (Zostera marina), whioh
gJ'8W q1llte loac tDd blaDbt.d large parta~haa
-t17 ll18appaara4. About 1930, it 18 recalled, a di..a.....pt
up t;ba Atllutl_ ....t tr_ Cap. Hatt.ras to lAbrador, wiping out,
within two or thre. 7.ars, near17 all of' the eel grass in 1ts
path.

til! soll at B.lliv.au Cove, as f'ar as bas been
learna4, U. WlIIl,zoCcm! no considerable change at least within
tb.. put f.w d_oad.a.

tr.nd of' t:~ ~~p;:ra:tn~l~tttv~:~i~:;o~;.ma~od:~:ard
o_ne.d shart17 batore th8 destlruotion of tb.e esl gra.. and
atterwll1"d. to hay••ontinued markedll. It. is understood that
slne. ahort17 att.r the disappearance of the grass the nUJllberll
ot sof't ah.ll 01... at B.1Uveau Cove have b••n about .t th8ir
pr.s.nt low. Again, cOlSpared to itls f'or_r lII&g!litud., the
quantlt7 ot Im...ls on th8 tlat 18 now negligibl••

d) White's Cov•• A.t Whit.'s Cove, about one mil•
• ast of' Belliveau dove, tb.' 01...tooks lII&7 b' soaswhat better
than at the latt.r. It 18 und.rstood that se.. oo_reial
digging 18 conduoted at White's Cove, a alll&ll quantit7 or BOf't



.h.ll olaJU b.ing .xported tro. the d18trict p.riodioall,.•

• ) Comaauvill.. ll.ntion .hould po..ibl:r b. mad. ot
the situation .t doae.uvill., about dx ail•••••t ot Belliveau
Co..... fller., ..her. the ••1 gr....1.0 d18app.ar.d .bout 19~O,

the ono. large .tooD ot auss.ls have d.pl.t.d .0 that now
pr••tio.ll:r non. ot tho•• shellti.h are tound. On the oth.r
hand, it •••_, on the tl.t••dj.o.nt to Coma.uTill., .UIIs.l
.tocD h.v. und.rgone 1mprov._nt.

t) Di••u•• ion. It ..ould •••• that the di.app.arano.
ot the eel gr~. d••lin. in the olUl population .t
B.lliv.au COT. are 010••1,. conn.ct.d. It ha. b••n .ugg•• t ••
that the gra.. had ••tabilieing intlu.no. upon the .oil ..hioh
...s b.n.tioi.nt to cl.. procluotion. On the other hand, it
_,. b...ond.r.d ..h.th.r the ••1 gr••• had an,. inhibitor,. .tt••t.
on the production ot Polinio... A loc.l inhabitant haa .ai4
that ..h.n tl» gra.. on the fiat .... thiok, .nai18 •••_d to
att••h t~.lv•• to it. Indeed, on on. or t ..o ooo•• iona thi•
•_r, ._ll P. tri••ri.t....r. not.d parti.ll,. tlo.ting on
.hallow wat.r~ot ••1 gra•• , haTing, it •••med,
.tta.heel the_.lv•• to the blad•• ot gr.s••

Caau.l .ttort. to di.oo....r ..hether the clam popu­
lation has r.o.ntl,. .hown an,. dgn ot incr.adng have milt ..ith
contlicting report.. lG. or two looal digg.r., tor .xampl.,
.dvi••el that an upning doe••••• to b. und.rwa,., ..hil. anoth.r
digg.r r.port•• that the claa .toclu haT. d.or••••d coneidorabl,.
over the put .1% ,..ar••

lll. BBCOIIIIEJlDA'fIOIf POR A PU'J'URE PROORAJI.

a) At Belliv.au Cov.. It 1& t.lt that. progr..
• hould b. carriod out at LinT••u Cov. n.xt ,..ar ..hioh ..ould
include at l.ast the tollowing.

1) Sampling the popul.tion ot sott .h.ll clama,
••p.oiall,. those in the -spat- olu., or ;I and R ar.u, ••
di.ou•••el .bov. in Seotion 7 - g.

a) Sampling the population ot clama r.maining in
::t~~;.IoiP~o:: Q)s.rT.tion Ar.a II, a. discus••el above in

a) A turther r.la,. ot .ott .h.ll olama to the low.r
1.ve18 ot the tlat not populat.d naturall,.. Se. S.otion H
above.

oi) Purtl»r inv••tig.tion ot the r.te .t ..hioh
P. trt..riata and PJ h.ro••ttaok .ott sh.ll cl.... (!he
inveatig.tion, ..hiCii'"ii1glit b. p.tt.rn.el atter th.t d••oribed
aboT. in Section 6, .hould .1.0 includ. an att.mpt to di.cover
the p.rc.ntag. ot cas.. in ..hich drilling 18 .mploy.d by the
.nail.)



5) Cheolt1ng the nUlllber ot .gg case., ot both .peoi••
ot Polinic•• found on the flat at various t1Jae.. See Section
ll~

6) Continu.d inve.tigation to ascertain whether
P. hero. undergo a tree-.wimming .tag. during larval dev.lop­
~eeSection12-dabo.....

7) Careful watch tor P. tria.riata marked thi. y.ar
with Volg.r'. ink and the _asur...ni and ..xing ot any .uoh
.p.e1mena tound. See Section 111 abo..... (It III1ght b. worth
whil. to mark 1Il0re Polin1ce. next y.ar).

8) Sampling the .oil to various d.pth. and at various
locations on the tlat to determine the depth at which~
re.id. diurnally. See Seotion • abov••

b)~. H inveatigations ot Polinio•• and
their etf••t. upon the aott ahell clam w.r. to~at s ....­
eral ot the clam tiahing grounds in the lIarit1-. Provine•• , not
only would they pro.... valuable tor th.ir own aak•• , but al.o
th.y would enhance the valU8 ot the work conduct•• at Belli...eau
Co.... in 19.6 and 19.7. A picture ot the relationship b.tw••n
Pol1nic•• and soft ahell clams more nearly r.pre••ntati.... ot .
thi'""'1lUIt1maa aa a whole would re.ult, thua aff'ording wid.r
application of' the result. from Belliveau Cov••tudi•• as well
as an op;,ortunity f'ol' cOlllparing them with aimilar data obtain.d
.lsewher••

llueh 1nforJll&tion could be obtained by the sp.nding ot
a r.lativ.ly ahort period during the ._r at each ot se...eral
area. sel.cted. In ev.ry ca•• , it i. thought, it .hould b.
endeavour.d to discov.r at least the tollowingl

1) The population of' sort .hell clams, P. triaeriata
and P. hero.. ----

2) Whether the clams are much aff'ect.d by the PoUn1e••
as evidenc.d by the quantity ot drilled shells on the be~

:5) The .tt.et ot Polinic.. on ...ery amall clams, by
.xamining samples of' the lamr;--

.) The teeding rat. an4 the pr.dominant method ot
attack a. deacribed above in S.etion 6. (Perhap. the in...eati­
gation oould b••1Ja1lar to that conducted at Belli....au Cov.,
as d.aorib.d in Section 6).

5) 'l'h. nu.b.r ot .gg ca••a ot both .peoi•• on the tlat.

6) The nu.ber of~ on the aurtac. nocturnally.



7) The ai.e fr.quency distribution of Polinic•••
(A brief investigation only, of cour.e, would b.poBiIDIi
at each location. For that reason, it might be thought a
.tudy of si•• frequency di.tribution had better be omitted.)

I.f it becOlllll. ieuible to conduct an investigation
at Bell~veau Cove during the winter, some interesting in.foJ'lll­
ation might b. obtained with regard to the b.haviour, growth
rat., .tc., of Polinic•• during that .ea.on.
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