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This r e port i s the second of t wo s ubmi t t ed
by th e wr i te r on wor k ca r ried ou t und e r Dr . J.e .
Medcof ls d i r oc t io n a t t ho At l ant i c Bi ol og i c al
S t a ti on i n the summer months of 194 9.

The intr oduct i on t o the f irst report " I:.e a t

~;~i~s o~fe~~~~ I~~~"~n~ .~:~~e~~g~e~~t~io~:YStn .
110. 399 , aumma r-Lae s t he summer program a s a whol e
and llc kn owl edgos t he wr i t er ls i nd eb tednes s to
Ils s is t !ln t s in the ~study .



~servati ons on and at t empt s to control the gr e ater clam dr i l l

~~.

Si nc e c l am drills (~) have bee n sh own to be h i gh ly
destructi ve of soft- s he lle d c lams (Mll~) s ev era l te s t s have
b ee n designe d t o mea s ure t heir de structive c apac ity and ef f or t s h a ve
b e en made t o d is cover s ome means of c on trol l i ng thei r numbers . In
1946 R. H. St i n s on s ugg e s t ed it mi ght be re lative ly ea sy to reduce
th eir ab und anc e by occ a s ional s ystema t i c co l lec t ions of the egg co l l a r s
an d ad ul t s na ils. Si nc e t h en these methods have been app l ied expe r i ­
men tally t o !.:.~ (Whe a t l e y , 1947 , Larocqu e, 194 8, Gi g lioli ,
1949) at Be l live au Cove, Nova Sc o t ia , and thi s ye ar the wr i te r co n-

~~~ t~~l~:P~~i::~~:lw~~~l~t~~~o~fa ;d~~~ t ;~ai~;n;~ =.~; ~n;oo~e ~:~~~v_
i ng t he sur- v t va I of c Lams ,

Bes i des th is s ome obse r va t ion s were made on th e s nai l ' s
be h av i our and on t he size -fre que n cy co mpo s ition of the Hol t 's Pof n t
snail p opu la t i on .

, Ho l t 's Point (Fi g . 1 ) was cho s en bec a use of the abun dance
of ~ ~ and t h e abs ence of !.:. triser iata and t he r emarkab l e un i­
f or mi t y of the sa nd y pa r t of the i n t e r t i d a l be ach both a s re spe c t s
beach l e vel and so i l texture. The sand f l a t i s b ounded on t hr e e sides
by a s t one y s h or e wh ich h a s a slope of abou t 140 " . The stone s are
bare at upp er le vels but t h i c k l y ove rgr own wi th r oc kwe e d (Fu cus ) a t
l ower l e ve l s . On the eas t ern side close t o t he s andy f lat t he y a l s o
su pp ort a d en s e bed of co mmon mussels.

Tr i a l p lan tings of s e e d c l ams made here by Medcof an d
MacPh ail i n the sand in 1948 s h owed he a vy mortality f rom c l am dr ill s
an d nigh t s ur veys sho we d that the dri l l s ha d a r eas ona bly uni form
dis t r ibuti on a l t h ough mor e abun dan t towards t he mus se l be d t ha n on th e
r e st of t h e f la t .

The f la t has the disadvantage of be ing s ~ low that it is
no t ex p os ed a t a l l a t ne a p tide s (h i ghe r t h an 2 t o :3 f ee t ab ov e d a t um)
an d is exp os e d f or only sh or t pe riods ( 2 to :3 hours ) a t s pring tide s .
This r e str i c t ed the working program because th e f l ats mus t be exp os ed
f or obs erva t i on s of the s or t con du cted in 1949 .



DESI GN OF EXPERI MENT

Th e experiment wa s de s igne d t o sh ow pr i mar i ly h ow effe c t i ve
manu a l c o Ll.e c bLon of snails cou l d b e in i mpr ovi ng t he survival of seed
clams ar tifi ciall y p lan ted i n t h e ar ea . F our s qu a re plot s A, B, C
an d D, each 50 x 50 I were marke d ou t with woo den sta ke s a s s h own
in Figure 1. I n the ce ntre of thre e of the s e a 10 x 10 I s quare wa s
uniforml y p lanted with s e ed c l ams . The fourth was l e f t b lan k . The
p lots r e ce i ved the fo llowi ng tre atments (s e e F i g . 1 ) :

A. was c l e a r e d of a ll appa rent s na i l s before c lams were
p Lan t.ed and ever y time th e p l o t wa s vi s ited al l the s nai l s
that co uld be fo und i n t h e whole 50 x 50 I p l ot were pic ke d
u p , c oun t e d and destroyed.

B. wa s cleared of all a ppa r ent s n a i l s before c lams were
p lanted and at e ach s ubae que n t visit a l l the s n a ils t h a t
c ou l d be f oun d inside the 10 x 10 I a r e a were picked up ,
counted and r e pla ced.

C. was p lant e d with c lams witho'u t alte r i ng t h e snai l
p opu lati ons but at each vis it cou n t s were made of the
s nails found i n t h e who l e p l ot an d a separ a te coun t of
t h os e i n t he 10 x 10 ' part of it.

D. was us ed pur e ly as ~ c on t r o l area . Coun t s were made
of t he number of snails appare n t a t each vis i t ,

I t was hoped t h a t c ompari s on s of c l am survi va ls i n p lots
A - C a f t er a pe ri od of ob s ervat i on wou l d s h ow the effect of manu a l
co llecti on of d r ills an d c ompari s ons of s nail co un t s in plots A - C
an d D would gi ve s ome i dea ab ou t t he sp e ed wi th which dri l l s mov e
ab ou t d iscove r i ng prey .

Beside s the se 4 p lots 2 other s a pprox i ma t ely 4 x 7' were

~:;c~p (~~g : u g . 1 Th~~: ~;r: ~~~~k:~dw~~~t~:~da; l:m;o~nl~~:ls:e t e : y
as t h e centres of p lots A - C bu t t he to t a l numbe r s p lanted were
les s (Tab l e 3 ) . No c ounts were made of t he nu mb e rs of snails in
t h e s e plo t s an d t h e s e wer e not dis turbed i n an y way until they were
du g on Ju l y 13 and 14 . The pu rpos e of i n c luding these plots was t o
l e a r n: (1) the r ate of des t r u c t i on at d i1' fe ren t be a ch leve ls an d
(2 ) wha t ef fe c t s the d i s turbance invo lved in counting of snai l s i n
p l ot s A - C h ad on the des truction being wr ought by them.

1. Compa r i s ons of pl ots and of methods of c lear i ng: I n orde r to
c ompar e the s nai l p opu l ati on s in t h e several plots be fore the ex pe r i­
men t bega n s ur f ace co unts wer e made on June 27 . The r esults appe ar
i n Tab l e 1 an d s uggest that the p opulation densi ty in Band C is
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roughly the sarr.e and on l y half t ha t i n A an d D.

Four mor e vis its were made t o the plots before t he c l ams
were planted (Tab l e 1). At t hes e time s s na ils war e r emoved f rom A
and B. This r emova l makes d i r ec t c ompar i son of the or i g i n a l popula­
ti on s of p l ots A and B with C and D diff i cu lt but the f'ir s t two sets
of c oun t s a c c cr-d ve ry we l l with th os e of Jun e 27 . The to t a l co l l e c t i on
f'r om A, 1432 s na i l s, i nd i c a t e s t h at i ts snai l pop u la ti on wa s ab out
l! t i me s t h a t i n plot B whe n on l y 1036 sn ails were ga the re d .

A t h i r d ch eck wa s made of t he r e la ti ve densi ti e s of po pu la­
ti on i n p lo t s C and D by i nten si ve wcr k on f'ou r r and omly cho se n
3' x 3' a r eas wi thin e a ch . At t he s ame time the effic i en cies of
differen t meth ods of' c learing were co mpare d . A s u r f' ace c oun t was
made in ea ch , firs t of a l l, and the ob se r ve d sn ails r emov ed . Followin g
this some pl ots wer e r ak ed wi t h a ga rd en r a ke , others cu lti vated wi t h
a h and culti va t or. All t he snails f oun d i n t hese t re a t me n t s were

~~u~ ~:dw:~ds~~:~~:~ · th~;~~~ll" a;;ir;h~e :~i~n~nt~~ec:~~~soios~a~~;t~n
each area r e co rded . Th e r esul t s app ear i n t ab l e 2 .

Of t he t ota l of' 45 s nai ls re c ove red by var ious mea ns f r om
t he upper 6 " of t he 72 s qu ar e f e e t of beach s urfac e stud i ed , on l y 4
(10 %) were f ound on t he su r f a ce . I n th e 4 raked plots which y ie l d ed
a total of 25 s na ils , 22 (90%) we r e r emov ed by comb i ned surface pi ck i ng
an d r ak i ng. I n th e 4 cu lt iva te d p l ots whi ch y ie l de d a t otal of 20
sn a ils , 12 (60%) were r e c overed by s ur f a ce p i ck i ng an d cu lt iva t i ng
c omb i ned .

Fr om this i t may be con c lu de d th a t s urf a ce p ic k ing i s no t a n
ef'f'i cient meth od of c l e an i ng a n are a . Pi ck i ng an d cu l t iva t i ng is
bet t e r and picki ng and r aking i s s till be t te r . Howe ver , n one of th e s e
comb ina ti ons Is a s effe c t i ve as s cre en i ng .

Equ a l effor t wa s s pen t on eq u a l areas i n e a ch p lot bu t p lo t
C ar e a s y ie lded 16 s nails (0 . 4 s naI ls pe r s q . ' ) whe re a s p lot D are a s
y ie lded 29 (0 . 8 sn ai l s pe r s q .') - ro ugh l y twi ce as many . Th i s
c ompari s on of' the two plot s a cc ords wel l with tha t of Jun e 27 .

Be s ide s t his tw o 10 ' x 10 ' ar-e as i n p lot C were r ak e d on
July 12th at 7: 00 - 8 : 30 a s rn, afte r a su rfa ce coun t which turned ou t
to be , on " i n each ca se . To.J3s e an i ma ls wer-e r emoved. By raking
one ar e a yie l d e d 41 more snai ls and the other 22 more. The r e i s
th e r efore much vl1th i n- p lot var i ation i n pop u lation de n s i ty bu t the
moan esti ma t e for pl ot C (0. 3 s nai ls pe r sq . ' ) when c or reqted t o a l low
for raki ng ef f i c ie ncy (90% th a t of' sc r ee n ing ) tu r n s ou t to be 0 .4 per
sq' - t he same as tha t- b a s ed on screening s of' the four 3 ' x 3' areas
in . plot C.
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; f t~;e j~~~g~7 ~e ~;~i~:~~o~;e ~r~~~k~~/;~~s r~k~~~.B ~~~ ~~~~;:~
snails were f i rs t p i c ke d i n t o a buc ke t . After this ga r de n r ake s were
used to exp os e s na ils that were ne ar the surface and t hes e t oo wer e
p i c ked up a nd des t r oyed . The re c ove ry of 103 6 snai ls f ro m plot B
and 1432 from p lot A su gge s t s t hat t he est imates of the orig i na l s tocks
were reas ona b l y go od . Thes e wer:e . 1000 and 1500 respectively .

3. Planti ng of s eed ·c l ams Ii - 2" l ong ob t ained f r om the Po ttery
Br i dge f lat a t 16 pe r square f oo t was done t hrough a 2 ' x 3 ' p l an ting
frame strung in t wo directi ons with cod line a t three-inch intervals
to gi ve 16 s qua res pe r sq. '. The "be a chtsodL was lo os e ne d with a hand
cu l t i va t or be fo r e p lanting . The c lams were out of water f or only a
few h ours betwee n d i gg i ng a nd planting an d t he s tack was ca ref u l ly
culle d t o a voi d damaged sp ec i me ns . Examination of the p lots at the
low tide f ol l owi ng p l a n t ing su ggested that the survival was s o high
that for practical pur p os e s it co uld be con s idered 100 :'.

4. Counting snaf Ls r Pr e pa r a t or y to c ounting e ithe r by da y or
by nigh t a co d lIne marking the pe r i me t e r of t he p l ot t o be counted
was ti ed t o the four c orne r stake s then t he gr ound wa s cov ered in
strips . To avo id ov er l app ing and inco mp lete cov e r age one en d of a
f ive -foot s tic k was carrie d in one hand an d t he other end allowed to
dr ag on t he beach making a mark indica ting t he ma r g i n of the area
already cov ered. This wa s espec i a l ly us e fu l a t night when t he wor k
was don e with t he aid of a flas h light .

As l ong a s any pa r t of a sn ai l was exp osed above t he be a ch
surface it was co un t e d. To a voi d e r r or s i n co unting a ll s nai ls seen
were ga t he red i n to a buc ke t an d co unted a f t e r t he whole p lot had be e n
covered . Depend i ng on which p lot wa s i nvolve d the collected animals
were either destroye d or returned t o the p lot f r om which they came .
I n several i ns tanc e s i n te re st in discove ring the s peed with which
snails migrate into are a s prompte d s ep arate r e c or ding of t he numbe r s
of snails in the p l ot s as a wh ol e a nd in t heir 10 x 10' ar e as ·p l an t ed
with clams. The r esults appe a r in Table 1. In s ome cases (e. g.
Plot C) t he numbers of ·s na i l s cleared and re pla ce d ex ceeded those
counted on the surface. Thi s was bec ause s ome snai l s whose p os i t i ons
showed up be caus e of the l ump t he y made on the sa nd were ga the red up
with those tha t we r e e xp osed on the surface .

The pre l imi na ry c learing invol ved t he r e moval of ap proxi- ·
mately 0 . 5 snai l s f rom e very s quare f oo t of p lots A a nd B. That is,
nearly all the s nai l s tha t c ould h ave been scre e ned f rom t he upper 6 "
of the s oil. This, h oweve r, d id not i n t e r f e r e with the appe a r a nce of
large numbers ins ide t he p l ot s s ubs equent to p lan ting.

It s eems th a t clos e t o 4000 o t he r s entered plot A in the
next 12 da ys (Ta ble 1) kee ping t he da ytime s ur fa ce c oun t s of the
plot as a wh ol e, a t about t he same l e vel as bef or e c learing and of
its 10 x 10' area four to f ive times h i ghe r t ha n be f ore clear i ng "i n
s p i t e of t he stea dy co l lecting efforts t o kee p the se co un ts do wn .
Th i s apparently me a ns that s na ils were en t ering t he p lo t a t a rate
of about 35 0 pe r day .



Pl ots Band C s e e m to hav e su1'1'ered similar immigra t ions .
One migh t j Udge 1'rom Tab l e 1 tha t their s na i l populations were
quadr up l e d during the t we l ve - d a y exp eriment .

A comparison 01' t he numbers 01' snails in the plots as a
whole a nd in the 10 x 10 ' plots be 1'ore and a1' ter planting and o1'-the
relati ve numbers in plot D and in plots A - C be1'ore and a1'te r p l a n t ­
i ng su gge s t s that the s na ils mov e about a g ood de a l and that once
t he y ha ve 1'ound a supply 01' 1'ood t he y stay there. Whether they are
a t t r a c t e d by t he clams or mer ely encounter them in the course 01' their
e x te ns i ve wandering is hard to say.

The night eme r ge nce is r oughly 3 - 6 times the day e merge nce .

SURVI VAL ESTI MATES

On JUly 13 and 14, twe l ve day s a1'ter the e xp e r i men t was set
up, the 10 x 10 I squares i nside p lots A - C were care1'ully dug ove r
wi t h c l am hoes and a l l living clams and e mpt y shells 1'rom e ach p l ot
se p a r a t e l y collected and brough t to t he Bi o l og ica l Stat ion 1'01' counti ng .

The r esults 01' t he c ou n ts a ppear i n Table 3. These s h ow
t ha t clam survivals we r e low i n a ll p l o t s. When no e1'1'ort a t all wa s
made to remove snails about 20% 01' t he clams survived 1'01' 12 d ay s . ­
Sy s t e mati c c l ea r i ng 01' t he plot be1'ore planting improved su rvival by .
a b ou t I i times and preliminary clearing p lus regular subsequen t clear­
ing improved this slight ly. Because 01' the or i g ina l dH1'erenc e s i n the
s nail po pulati ons 01' the three p lots it i s d i 1'1'i c u l t t o make mor e pre ­
cise a t.a t emerrts as t o the e1'1'e cts 01' the clearing . In s p i t e 01' thi s
on e ca nn ot es c ape the conclusion that t he e1'1'ort reqUired t o p r ote c t
c l ams by manual c ol l e c t i on 01' dri l l s is so great that the sligh t advan­
tage i t provides could ne ver be wor thwh i l e as a practical measure 1'01'
i n c r e a s i ng the product ion 01' clams 1'r om naturally-produced or a r t ici ­
ciall y - p l a n t e d be ds. The animals would ha ve to be g a t he r e d eve ry
da y 1'r om populated areas because they stream in 1'r om outside .

The "h i gh " and " l ow" p l ot s (Table 3) wh i ch we r e neve r di s ­
turbed at any time during the e xpe r ime n t showed even poorer s u r vival
than A- C. This su gge sts tha t t he d i s t u r ban ce involved in the ­
c ounting inter1'ered with t he snails ' de s t r uc t i ve work . The resul t s
als o s ugg e s t t ha t the lowe r be a ch l e vels are s a1'e r (survival 21%)
1'01' c lams than the u pper (survival 11%). Medco1' and MacPhai l ' s
19 48 experiment indicated t hat 'the r everse is t rue . The wr ite r
c an no t ac c ou n t 1'01' the d iscord .

The r e were s e ve r a l ins tanc es in which the shells showe d
the be ginni ng 01' dril l h oles . These are described as " a t t a c ked" in
Table 3 . "Dead" shells that showed no signs 01' drilling were de­
s c r i be d as " no t attacked ". Thi s is possibly an erroneous d e s c r i p ­
t i on i n some and possibly in mos t cases be c a us e the snails are kn own
t o d es t r oy clams without drilling the shells . The writer is i n ­
c l i ne d to the view that there may h a ve bee n a small "p l a n ting mor ­
t ality" but that this wa s negligible (less than 10% 01' the to t a l ­
mor t a l i t y ) . In an y case it is r easonabl e t o assume that planting
mortality wou l d have been the same i n all plots and there1'ore i m­
perti nen t to the principal c on clus i on s 01' ou r study which are



bas ed on comparisons be tween plots.

Th e unusua l ly l ow fi gu r es listed in Tab l e 3 in th e co lumn
"T o t a l r e c overy , dead and a live " apparent l y r e s u l t from t h e dr i l l's
f e e d i n g h abi t s , Th e y burrow into the sa nd to seize their pre y th en
br i n g t h e m up to or n ear t he s urface to f e ed on them. At this leve l
th e s he l ls of dead an im a ls are easily washed out by wa ve acti on and
l a r ge numbers were thu s carr ied away f ro m the plot and widely strewn
ab ou t the beach . There was no ev iden ce that important numb ers of
li v i ng clams were ca r r ied ou t of the are a in t h i s way . For this
r e a s on t h e l ow t otal r ecover ies a re no t co ns idered significant in t h e
i n t e r pr e t a t i on of the r e s ul t s .

I n t his discussion of th e re su l t s no a llowan c e ha s b ee n
ma de f or the numbe rs of li v i n g c lam s that wer e ove r l ooked in the
digging of the plots . Ob s e r va t i on s by Ma cPhail i n 1947 showed t hat
i n s im i lar so i ls a t Pe t pe s wi c k h i s d i gg i n g e f fic i ency was 80 - 90%.
Eve n if allowance is ma de for t his t h e gene r-s L p ic t u re of poor
s u r vi va l i s n ot altered an d the co nclus ions as t o t h e va lue of
c ol l e c tin g snails Are n ot a l t e r e d at al l .

MISC ELLANEOUS OBSERVATI ONS

1. Siz e Compositi on of Sna il Po pu La t Lon r The s hell heigh ts of
t he sn a lls in on e day's an d one n igh t ' s coll e c ti on wer e meas u re d
(Ta b l e 4) . Th e s e co l l e ctl ons may not be c on s i de red as tru ly rep­
r es e n t a ti ve of the po pulation as i s c lear from the fac t the da y a nd
n i gh t co l lec tions show cons iderable d ifference s in s ize c omp os i t Lon ,
I n s pi t e of thi s th e da ta exhibi t ce r t a i n f e a t ure s that a r e wor t h
menti on .

Th e dis tr ibution i s un i - modal the mod e falling a t ab out
30 rom. in the n igh t co l lec tion and about 27 in the da y co llec t i on .
In t h e writer's op i n i on the re are s ev e r-al ye ar c l a s s e s r epre s ented
i n the popula t i on. Had t he sexe s b e en se par a t e ly me a sured wi thi n ­
s ex s ize c l ass es might have b ee n appar ent because S t i n s on showed
that t hi s was the ca s e in P. tris eriata. Se xu a l d imorphian is
probab l y responsib le in part ~imodal d istributi on.

The night co l lec t i ons c ontaine d relatively mor e sma l l
s pe c i mens than the d ay . This prob ab l y res u l t e d fr om t he sn ail 's
n oc t ur n a l ha bi ts. They present a l a r ger an d brighter target when
the y ex trud e the foot and c rawl about at n i ght t h an du r i ng th e d ay
wh en the white foot i s Viithdrawn and only the small and s and­
c olou r e d she l l is apparent.

Th e sma llest snails f ound were 13 rom. high an d , judging
f r om t he appe a rance of their s hells , s ev eral ;rea r s old . Somewhere
t h er e mus t b e l a r ge numbers of ju ve n i l e snails t o maintain the
po pu lati on of ad u lts found on t h e a an d bea ch. Vie ha ve n o idea
where t h i s nurs ery ground is bu t t he wr i te r is conf i de n t t ha t it



i s n o t on the sand beach itself'. Th i s pe culia r ab se nce of' y oung
s n a i l s of' thi s s pe ci es wa s a l s o noted by Stinson at Be l li ve a u Cove ,
N.S. It may have been thi s circumstance which l e d e ar l y studen ts
to mis take th e sma ller ~ tri s eriata ' f' or the yo ung of' ~ heros .

The r e are f'ew snails mor e than 40 mm, h i gh a t Holt 's Poin t
which i s su r pris in g because in th e Gul f' of' S t. Lawr en c e area they
attain a heigh t of' 80 to 90 mm,

2. Drilli ng Time : Some con ce ption of' the drt lling time mi ght be
had f' r om t he wor k on p lot A. For pr e sen t purpos es it may be ass umed
that a ll t he snai ls wer e r emoved pr eliminary to planting . Records
show that th ereaf'ter 3 50 snai ls move d in e ach d ay and were r emoved
and t h a t af'ter 12 d ay s 970 clams (66% of' 1476) were de s t r oy ed . In
other words a s a r esu lt of' 42 00 (1. e. 350 x 12 ) snai l-da ys 970 clams
wer e de stroyed or 1 clam per sn a i l e very 4 t o 5 days .

A more prec i se meas ur e of' dri l l i ng ' r a t e emerge d f'rom ob serva ­
t I 'ons on a sing l e pair of' an i mal s . A snail me a s ur i ng rough ly 76 nun.
in height was discovered ju s t af' t er it ha d br ough t a 4 " n a ti ve clam to
the surf'a ce of' the f' la t at Holt' s Point on July 6 . The t wo were brought
t o t h e sta ti on and p l aced in on e of' the basement t an ks. The snai l
i rmne d i a t e l y attacked the c lam again and he ld i t con s tan t ly in i ts f'oot
un t i l July 12 . The r ele as e d s hell was perf'ect ly empty and was per­
f'o rated b y a single hole 9 mm, in d i ame t e r . The animals were no t d i s ­
t urbed in an y way dur ing t h i s s ix-day per i od .

Th e s e rough e sti mates of' de s t r u c t i ve c ap ac i ty an d dr i l ling
time at this time of ye ar are ope n to cr i t ic i s m because both pre ­
s umably involved s na ils tha t we r e hun gr y and in s earch of' f'ood and
b e c au s e t he an ima l s were disturbe d du r i ng f'e e d Lng , I f' th ere i s any
c onsider able r es t pe r iod be tw e en successive f' eedings or slowi ng do wn
because of' distur b an c e t he s e e s tima te s could scarce ly be r epresentat i ve .

3 . Egg- c ollar For ma ti on Without San d: I n Ju ne several s nails f'r om
Holt' s Point, including 29 f'ema le s , wer e p laced in the l a r ge ba sem en t
tank s of' f'l owing s alt water; . /dost of these f'ailed t o produce collars
i n t h e course of' the next two and a ha lf' months , al t h ough most of' th em
were i n sp awning cond i t ion when co l l e c ted , l.e . they were ex t ruding
jelly a s de scribed by Gi g lioli (1 94 9).

Six sa ndle s s coll ars wer e f'o rme d . Al l were s mall an d
irr egular in various wa;r-. The size a nd arrangemen t of' the c ap su le s was
atypica l and the numbe r s of' e ggs per c a ps u le we r e also most variab l e .
They are de scribed by Giglioli .

4 . Meth od of' Feed ing : The extruded proboscis of' t he snai l ' was
of'ten obs erved by pu lli ng snails qui c k ly of'f' t h e clams they we re f' eedi ng
on . Fre quen t l y i t had a pinkish c ol ou r especial l y at t he f're e end a nd
the en d was sometime s disloc a t e d s o th at it stuck i n the dri l l ho le and
resulte d in breakage of' t he prob oscis.

T!le l ength of' the prob os cis i s c onsiderab le . I t sh ou ld be
qui te e a sy f'or a snai l to reach al l pa r ts of' t he meat i n s i de the s he l l s
of' clams of' t he s ize t he y regularly attack (S t i n s on , 1946 ) be c au se the
hole is usu ally ab ou t the middle of' t he she ll. Th e r e might be some



dif'f'i cul t y i n c learing a l l the mea t vlhe n the snail attac ks f'r om f'o ot
end of' the c lam a s ....bea t ley descr ibes .

5 . Emergence Time: Snails were obse rved on the f' l ats a t Holt 's
Poin t at a ll times of' the day and night and se em to l a c k the str ic t ly
nocturnal habits of' P. t r i se r iata as described by worke rs in that
area . The y are neverth~ abu nd ant at th e surf'ace a t night
and s e emed mos t abundant abou t midni gh t .

The numbers a t t he s u r f'a ce dur i ng the day i n the areas
p lanted wi t h c la ms s e emed high er t h an on unp lanted areas ev en when
al l owan ce was made f'or th e i r g r e a t e r abun d an ce i n the p l ot s .
Appa r en t l y t he pre se n ce of' f' ood and so me other f'actors in f luence their
r eactions to light .

6 . Met hods of' She l l Mark ing: In order to be able t o i de n t1f'y
an i ma l s b e i ng held in t he tank or i n t he !'ield, I r , Gi g lioli wi sh e d
t o mar k them. He dr ied t he ir shel ls and applie d red copper paint to
s ome an d r e d and ble ck Volge r ' s opaque i n ks to others and placed t he
animals in t h e b a se men t t ank s t o s ee how wel l these mar kings pe r ­
s is t ed. Arte r 2i't month s the c opper pa i n t h ad di s appe ared , but b oth
c olours of' ink marks we r e s ti l l br i gh t . The r ed was the more
conspicu ous of' th e two .

1. I n t he co u rse of' t en manua l co l le c tion s spread ov er a t welve ­
day period over 5000 clam dr i l l s were r emoved fr om a 50 x 50' plo t
in which a central 10 x 10 ' s qu a r e ha d been plan ted with s e e d clams
16 per square I'oo t ,

2 . Roughly 1500 of' the se were i n t he plot to b eg i n wi t h , t h e r est
en t ere d f' r-om outs ide at the r a t e of' 350 per d ay .

3 . In s pite of c le a r i ng the p lot pre limi nary t o plan t ing and al­
mos t da i ly su bs equ en t c learing only 34% of' the planted c lams survived
f'or 12 day s . A s econd p l o t where on l y pre liminary c lear i ng wa s
car-r-L ed out and where t he original s nail p opulat i on wa s on ly tw o
thirds t ha t in t he f'irs t plot sh owe d a s ur vival of' 31 %. In a th ird
p l ot whe r e no c le a r ing was done an d wh ere the or i ginal sna i l p opu la­
t icn yeas the same a s in s e c ond plot the s urvi va l was 19%.

4. 'l'he conclusion to be drawn i s tha t a sma l l reduction i n t h e
ra te of' destruction of' c lam stocks c an be ef'f'e c te d by manual co llec ­
tion of' adult s n a ils but that the r educti on is s o s l i gh t and the
ef'f'o rt involved so grea t that the devi c e c ou ld ne ver by con sidered
practicable f'or t he prote cti on of na t u r a l ly-producing or a rtif ic i a l ly­
stoc ked be ds .

5. The s i ze co mpositi on of t h e sn ail pop u l a t i on of the Holt 's
Poi n t f l a t i s pe culiar i n that s mal l an LmaLs ar e ab se nt . Thi s sam e
condition has b e en ob s erve d e l sewhere .



6. This species can produce sand-less e gg c ollars in aq u a r i a but
t h e arrange me n t of the capsules in t he s e and t he numbers of e ggs per
ca psule are abnormal.

7. Pi c k i ng up such snails as appear on the su rface is amos t i n­
efficien t mean s of c lea ring gr ound of c l am drills; pic king combined
with ha nd-cu l t i va ting i s better ; picking combined with raking is sti l l
be tt~r but sc reen i ng is the most effec t i ve me ans of a ll.

8. " Vol ge r s" opaque ink (carbolic acid b a se ) is a more effective
marking f l u id t h an cop per paint when applied t o t h e s hells of snails
be ca':!se it s t a y s on an d retains its br igh t ne s s .

9. 'r he de s t r u c t i ve capacity of d r i l l s was cr ud e ly estimat e d at
on e c r am pe r drill every 4 to 5 da ys.

10. Polin i c e s heros diffe rs in i ts h ab i t s f r om ·Polin i c e s t r is e riata
at Bellive au Cove--rrilio t be i ng stric tly nocturnal.--- - --

11 . The prob os c i s of s nails f eedin g in clams is eas y to ob s e r ve
~~ ~ a snail i s su d denly pulled of f a clam it h a s drilled and is f eeding
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I Pre llminary to Pl an t I n g Clams



II Af' ter Planti ns Clam5
zr.or c PLQTD

Sur fa ce- Surfac~ Surfac~learedandS~

;~~~e lOxlO~~~~~V:~:lO ;~~~e lOxlO;~~te 10xlO;~~~~U::XlO ;~~~el::::o Wh: ::n; lot

Av. TotalT otal Av.
89 243701637 148 20



Results of cou nts taken on s nails in 3 x 3 ' ar e a s in
experimental p lots C an d D. June 26, 1949 .

Raking Cultivating Screening
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Table 3. Clams planted in an d recovered from various plots.

, Ali ve
Re c o ve r ies

Dead To t al '
Number Tota l Total of Not Not Recovery

Plot Plante d Number No.Planted Attacke d At t a c ked Tota l Dr i l led At tac ked Atta c k e d De a d & Alive

A 1476 504 34% 28 476 48 17 6 25 552

1476 454 31% 17 437 60 '2 4 3 33 51 4

1476 286 19 % 35 251 60 26 4 30 34 6

Low
21% 17 104

1

43 30 2 11 164
Plot 576 121

High
44 4 47 11% 2 4 5 42 30 0 12 61

Plot I-'..,.
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Siz e compos i ti on of s nai ls taken i n day ( J u l y 6 ) and
n i ght ( J u l y 4-5) c o llections .

Size in nun.

13
1 4
15
16
17
18
19
2 0
2 1
22
23
24
25
2G
27
28
29
30
3 1
32
33
34
35
36
37
38
39
40
4 1
42
43
4 4
4 5
46
47
48
49
5 0

To t al

Da y (Af' t e r n o on)
Numb e r

2
1
4

· 8
10
17
17
11
16
2 0
15
15
14
17
17
12
11

8
7
6
1
2
1
1

Ni gh t ( Ji dn i gh t)
Number

1
1
1
1
1
2

10
11
16
20
2 1
28
24
36
2 1
3 1
34
28
27
18
2 0
13
22

9
11

4
4
1
1
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