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fheeort-ehelledclem,lJyaarenar1a,renkeh1gh1ntheehell-f1eh

induetryofournorthAtlant1ccoaet. It 1equ1tef1tt1ngand neceeeary,

therefore,thatinveetigat1one1ntothenatureof1tegrOlrth,1tehab1te

ofl1fe,and1tegenerald1etr1but1onehouldbemadefromt1metot1me.

,,:,>ohoftheeuooeeeattendingtheehell-f1eh1nduetry1edependentupon

the aoqu1e1t1on of euoh knowledge. Inmanyinetanoeeclembedehavebe­

oomealmoetdepletedthroughtooextene1ve. aewellaeintene1ve, d1gging.

Inothereenv1ronmental1nfluenoeehavebeoomealteredtotheextentthat

theolameurv1veeonlywithd1ffioulty, ord1ee out oompletely. It1e

ofverypraot1cal 1ntereet, therJlf\lre, to gain more 1nformat1onoonoer­

n1ngthoeefactorewh1chexerteuohl1m1ting1nfluenoeeuponthed1e­

tr1butlonoftheepeo1ee. Wlthmore adequateunderetandlngofeome of

theee condltlonemuohmaybe done lnthefutureto foeter the develop­

mentoftheolwnlnareaewhlcharetendlngtobeoomepartlallyor

The. growth anddletrlbutlon of the eoft-ehelled olam le dependent

uponagreatnumberoflnfluenoee. Stafford(190l)etateethatalthough

thel1ttoraldletr1butlonvarleew1ththeoondltione,generallyepeeklng,

1tlemoetabundantlygatharedalongabelt200feetwldeathalf-tlde

problem frommanyangleebythe experlmental method. Faotorewh1oh

dlreotlyoonoerntheeoology of the olem euoh ae the length ofexpoeure

betweentldee,theelopeofthebede,theeffeoteofehift1ngeandand

depoelteofflneellt,theeulph1deoontentoftheeoll,theealinlty

oftbewater.anddl:fferenoselntemperatureehaveeaohreoelveda

meaeureofattentlon. WlltonandWllton(1929)haveetudledthe



the development of olam beds in relation to the beach level and have

found that "Growth is impossible for any length of time unless the clam

1s submerged at least haJ.f'the t1me •••••••••••••• Exposure formorethan

half the time inhibits grcwthevidentlydue to the cutting short of the

supply of food together with the rise in temperature for a longer period.

Lower levels of the tide whsre silt oollects in quantity appear to be

entirely unsuitable for the clame, which grow but little ordierapiclly

depencling upon the amount of silt." More reosntly Dr. C. L. Newcombe

has found among other things that the rate of growth varies inversely

withthebeaohlevelinwhichtheolamsarelooated. This confirms

in a measure the findings of Wilton and Wilton.

lla.nyotherfactorsaffectthegrowthoftheolam. The food supply,

varying as it does during the months end seasons, has a most important

relation. Moreover, the rate at which food is brOUght to the beds,

ee determined by the amount of water flowing over them per unit of time,

seems highly significant. This particular aspect of the problem called

for investigatioRs whioh do not appear to have been stressedhithert0,

so it wee with this objective in view that experiments were made by the

writer at the Atlantic Biologioal Station during the peet summer. The

purposeoftheinvestigation,inadditiontoprocuringfnr1lherdatato

supplement that of previous investigators, was to test the relations

of the ourrents in this region to growth inolams planted at different

The areas immecliately, adjacent to the laboratory proved to be very

satisfactory grounds in whioh to make these oomparisons. The water in

Brandy Cove is relatively tranqUil during the ebbing and flowtng tides.

Themainourrents are direotednorthward from the end of the station

wharf to a point somewhat outside of the oove. Henoe mild eddies are

the chief movements of water exoept during stormy weather end during

strong northwest .'nds. The south slope of Brandy Cove, just north of



the station appears to be subjected to a m1n1mum of disturbance in this

respeot. fhe stretoh south of the station extending beyond Joe's Point

is, on the contrary, subjected to lIIl10h rapidJ.y moving water during in­

coming and outgoing tides. Pointsquitehighonthebeachareaffeoted

by these water movements to a greater degree than points at lower levels

in Brandy Cove. Inviswoftheseoontrastingoonditicns,itseemed

appropriate to compare the growth rates of clems planted at different

intertidal levels. For :further oomparison the growth of clsms was

tested in ourrents whioh were practioally oontirmous. fhis was acoom­

plished by placing some of them under oonditions of oomplete submergenoe.

For purposes of the experiment, eight wcoden boxes (21" x 12" x 6")

were made and fitted with wire oovers. fhese were subdiVided into

three oompartments each msking a total of twenty-four oompartments in

all. This arrangement aided considerably in the study of growth in

individual groups of approximately the sememeasurements. Bumerousholss

were made in each box to allow the water to pass readily in and out,

and to permit drainage between tides. The boxes were filled With

points along the shore.

fhe materials used oonsisted of 532 small olams, ranging from 9 mm.

to 22 mm. in length. All were oare:fnlly measured with a vernier to the

nearest tenth of a millimeter. Reoords were made of their three dimen­

sions acoording~the oustomary methods for measuring molluscs. fhe

clams wsre sorted into 10ys of about twenty-five individuals each, the

linear size in each group not exceeding two millimeter's;difference in

length. fhese groups were distributed emong the eight boxes in order

that smaller and larger clams would be given equal opportunity for tes­

tingateachofthediffersntpointsalongtheshore. Measurements

were made at intervals of four weeks during the summer, and final measure

ments were obtained late in the season Uiovember 24th). In each case



theaggregateeforeaohboxwereobtained,andaveragesoaloulatedfor

the growth of the oomb ined groups. nesestatistiosaregivenindetall

in fable I. andtheinoreasesinlengthfortheperiodoftheexperi-

ment are plotted in the graphs showninF1gure 1.

The boxes were set out between July 7th and July lOth at eaohof

Box I was suspended from the noatingbreakwater at a depth

of36inohes. Inth1s pos1tion it was exposed to all ohanges in

the movement of the water, and it was well proteoted aga1nst

smothering by drifting eaweed and other debris.

Box II was plaoed ollthe south shore of Brandy Cove at apo1:nt

wh10hwas on the l.evelw1th 17.4 feet by the t1de gauge on the

wharf. Inth1spos1t1on1twassubmergedbutone-fourthofthe

alayerofheavygraymudoftheoons1stenoyofbriokolay. A

depress1onwasmade1nthissubstanoe,andtheboxwasf1ttedinto

1tandpaokedaboutw1thgravel. Therewasgooddra1nageinth1s

BoxIIIwasplaoedonthenorthslopeofthereefadjo1ning

Green Island (south of the laboratory). Itspos1t1onbythet1de

gauge was 15.1 feet. henoe it was sUbmerged dally about three­

e1ghths of the time. Drainage here was 'l.uite oomplete owing to

the sandy nature ofthesurround1ngsoll. Afewfeetbelowth1s

po1nttherewasaolambedofoons1derables1zeanderlent.

Box IV was plaoed on the south slope of the same reef as that

1nd1oatedabove.Itwasatahe1ghtof12.8feetbythet1demark.

wh1ohappearedtobetheaoouratemarkforhalft1delevel. There

wasanerlens1veolambedinth1sreg1onerlend1ngforsomed1s­

tanoe above and below th1s po1nt. The.so1l1ssandyw1thoonsider­

ableblaokmudm1xedw1th1t. Theboxd1dnotdra1nwell,andan



inohofwater remained on top of the eand between t1d.ee.

IloxVwaeplaoedontheeouthelopeofIlrandyCovebelowIlox

II.athalf-t1delevel(12.Bfeet). In the gravelly area round

about Beveral olamholeBwere to be found. Th1epartoftheehore

waeabouttheeameaethatdeeor1bedforIloxII. Dra1nagehere

waBratherpoor.andan1nohofwatBrrBma1ned1ntheboxbetween

IloxVIwaeplaoedintheooveeouthofthelaboratory.ata

he1ghtofB.2feetbythewharft1demark.ItwaB.therefore.

eubmergedthree-fourthBofthet1me. Anextene1veollllllbedwaB

looated1nth1earea.Bhelteredbetweenthetwor1dgeBofrook.

The Bo1loonB1etedlargelyofblaokmudm1xedw1theand. Thebox

d1dnotdra1nwellbetweent1deB.waterrema1n1ng1n1toneaoh

IloxVIIwaBplaoedontheBouthehoreofIlrandyCoveatthe

mean low t1d.e level. Inth1BpoB1t1on1twaeexpoBedbutl1ttle.

probably about one-tenth of the t1me eaohmonth. Therewaemuoh

gravelandeand1nth1ereg1on. and a Bl1ght amount of mud. oh1efly

e1lt. Therewereolame1nthebedBroundubout.buttheeed1dnot

IloxVIIIwaBBetoutonthenorthBhoreofIlrandyCove1nthe

reg10nwhere ourrentB Bweep1ngpaet the laboratorywharfappeart0

bed1reoted.ItwaBeetatmeanlowt1delevel.andwae1nabed

ofheavyblaokmudoommontoth1earea. Th1Bbed1BBhelteredby

r1dgeeofrook.andolamegrowabundantlyhere.

The exper1mentBwere oarr1ed on for 139-140 daye, beg1nn1ngemy

1nJuly andoontinu1ngunt1l the 24th of November. IntheoaBeofIlox

VIII.however.ah1ghmortal1tyeeemedtojuBt1fy1teremovalatthe

endof59daye. To oontinue under the oond1t1onBwould not havey1elded



Date I Group Humbero! Averagemsaaurementsinmm lnoreaeeinmm.
Individuals Length Width Thiokness Length Width Thiokness

75
75
73
72

~~ : (aW ~
pt. 3 (57) 49
.24(139) 46

ly 8 1! 60
g. 5 (28) 52
pt. 1 (55) 49
.24(139) 49

lay 8 .ll 97
g.7 (30) 96
pt. 3 (57) 94
.24(139) 93

16.88 1l.09 6.38
19.34 12.68 7.30
21.0913.59 7.93
23.71 15.20 8.75

16.79 1l.10 6.33
18.6412.39 7.12
20.7513.62 7.99
23.3114.94 8.92

17.34 11.48 6.58
19.5512.81 7.47
21.9614.19 8.38
24.9916.08 9.39

5.133.01 1.80
9.645.73 3.53

12.357.64 4.29

2.461.59 0.92
4.212.50 1.55
6.834.11 2.37

1.851.29 0.79
3.95 2.52 1.66
6.523.84 2.59

::~~ ~:~r ~::~
7.654.60 2.81

16.0510.62
19.2012.70

15.9010.42
17.4111.63

18.4912.18
19.1712.77

lay 7 .llll
g.8(32)

pt. 4 (59)

luJ.y 8 II
g. 8 (31)

~:'2~ (g~l

uly 8 1:
g. 5 (28)

ept.2 (56)

ov.24(139)

15.17
15.59

9.99
10.39

6.09
7.33

2.591.76 1.03
3.27 2.35 1.29

illy 7 VII 75
g. 4 (28) 70

ept.l (56) 67
rn. 24 (140) 63

14.92 9.95 5.71
17.2111.38 6.59 2.29 1.43 0.88
19.3212.50 7.24 4.402.55 1.53
22.6214.53 8.41 7.704.58 2.70

(Pigu~:~t;nw~~~e~:~:~is indioate the number ot days sinoe tirst measure-





averagereeulteoomperablew1ththoeetobeobta1necl.1ntheotherboxee.

OW1ngtothebreakwaterbe1ngtaken1nonOotober4th.theexper1ment

w1thBoxlentomat1oallyterm1natecl.attheendofB6cl.aye. W1ththem

two exoept1ons the cl.atahere1ngivenieforaperiocl.ofalmoetfive

month'egrowth. Inmoetboxeethemortal1tywaelow.theaveragefor

theeeaeonehow1ngaeurv1valofB3.!i%ofthewhole. Theoh1efmortal-

1ty.otherthanthatnotecl.forBoxVIII.wae1nBoxeeIIancl.Vwh1oh

wereplaoecl.fa1rlyh1ghonthebeaoh1nBrancl.yCove. Intheeetwooaeee

cl.eathooourrecl.w1th1nthefiretmonthow1nglargelytoemother1ngby

ehift1ngeancl.. Th1eooncl.1t1onwaeoorreotecl..ancl.fewolemecl.1ecl.1nthe

euooeecl.1ngmonthe. Thecl.atagiven1nTableI.ancl.1ntheaooompany1ng

graph (F1gurel) ere largely eelf-explanatory. Allboxeeeubjeotecl.

tothe1nfluenoeeofourrenteereplaoecl.1nonegroup1ng.endtheothere

whiohwere1nthetranqullwatereofBrancl.yCoveere1nanothergroup1ng.

It1squ1teev1cl.entthatoonetanteubmergenoe.ae1ntheoaeeofBoxI.

hBeacl.eo1cl.ecl.acl.vantageforgrolVth1ntheolam.endpart1culerlywhen

theeubmergenoe1e1nareg1onofrap1cl.lyflolVingwater. Uncl.oubtecl.ly

theeuepene1onataoonetantcl.epthfromtheeurfaoeaeeurecl.theoleme

ofafa1rlyoonetanteupplyofthephytoplanktonuponwh1oh1tfeecl.B.

ThereBeemetobeeveryincl.1cat1onthatgrowthVloulcl.haveproceecl.ecl..

along the Bemel1ne. ancl. at pract10ally the Beme ratB,hacl. the exper1ment

oont1nuecl.forthefullper1ocl.. ThenextmoBtllRrkecl.grOllthwaBob­

eervecl.1ntheoaee of Box VIII. wh1ohwaeplaoed1nareg1onofopen

ourrentBatlowt1delevel1nBrancl.yCove. Fortheper1odunderoom­

par1eongrowth1nth1elotwaefullytwo-thirdeaemuohaB1ntheoaee

of Box I. I!8d oond1t1oneproved favorable for the oontinuat1onofth1e

e1zequ1te1nkeep1ngw1ththatobeervecl..ancl.theleetl1mbofthe

graphwoulcl. probably have been anextene10n of the other two 1nabout

theeemecl.1reot1on.



'fh.r."aa r.asonablygoodgrowthemongth. 01 ems In Box VII situa­

t.datlo"tld.l.v.lonth••outh.hor.orBrandyCov•• ThI."asl1ttls

b.tt.rthanthatinBoxVIs1tuat.dhlgh.rupth.shor.lnth.oovs

southorth.laboratory. Inanyoa•• ltwasbuttwo-thlrdsasmuohaa

that shown In Box VIII at th. sem. tId. 1.....1. but onth.northshor. or

BrandyCov.(forth.psrlodund.roompsrlson).

Th.moststr1kingoontrastlss••ninthos.box.ssltuatedatand

abov.th.half-tidelevel in Brandy Cove sndintheoove south or the

laboratory. Th.Inoreas. In sIze orth.latterhlemswasatl.aat

one and a half tIm.s the Inor.sae In the Brandy Cov. speoimens. Moreover,

thegrowthorolamshlghuponth.b.aohsouthorthestatlonspproxlma­

tedveryoloselythegrowthorolsmsstornearthalo"tldelevel,ss

In Box.s VI and VII. Th.obs.rvatlonsofWl1tonandWl1ton.ss".Uaa

of Newoombe. are not substantIst.d by these findIngs. ror they stated

that growth Inolemsvaried 1uv.rs.lyssth.beaohlevel or the beds.

Thelrstst.m.ntsholdgoodrorlooalar.ss.suohssdlffsr.ntlevels

alongthesemebeaoh.butwh.ndiffarentb.aoh.sareoomparedtheird.-

duotions do not n.oesasrl1yholdtrue. The rigures reoorded in the

datsare slgnUIosnt inthstthey Indioate that growth Is not sntirely

d.termined by the level or a b.d sbove the low wster mark. though the

more d.pendent upon the emount orroodmsterialswhioh Is made svsl1able

to the b.ds per unIt or tIme than It Is upon the length orth. p.rIod or

subm.rg.noe. Th.solutlonorthlsspparentlyoontrsdlotorysltustlon.

thsreror•• sppar.ntlyl1.slnth.relatlonofwst.rourrentstothe

Thesubmergsdolems,inBoxI.sho".dsgrowthstlossttwI0.as

grestssthatofanyolemsonthebesohstthelo"tldel.v.l. ThIs

Indlostesthat.xposurebet"eentldeslsnotan.ssentls1raotor.slno.

oonstsnt re.dIngmak.s ror th. greater growth. NeltherIsth.olamde-



p.nd.nt to anygroat.xt.nt at loa.t upon th. bottomd.tritus for food •

as lIowoomb. has alr.adypoint.d out. Promth.oomm.roialpointofvi.w.

hov,.v.r.subm.rg.dolsmsar.notr...dllyaoo••sibl•• h.no.th.datar.­

lstingtothos.growingonth.b.aohar.ofmor.praotioalsignifioano••

It ismor.probabl.thatolamsgrowinginr.g1onswh.r.tho tidal ris.

and fall is just af.wfs.toanb.oonsid.r.dofimportano.oomm.roially.

Inth.st.Andr.wsr.gion.and ..toth.rpointsinth.ll.... ofFundy.any

b.dsth..t."istb.lowth.lowtid.markar.'luit.inaoo.ssibl••

Th.distributionofolamb.dsinth.r.gionadjao.nttoth.labora­

torys••mstoooinoid.inanint8restingw.... withth.obs.rv..tionsm..d.

with r.gard to th.ir growth. Ext.nsiv.b.d. ar. found at th.h..lftid.

lev.l.and.v.nhigh.r.inthos.ar...swhiohar.nouriBhBdbyafairly

rapid flowofwat.r.v.nforaf.whourB daily. At Bimllarlev.lson

othorparta of the Bhore. wher. ourrentB ar.not Boevid.nt. th.diB­

tributionofolamBiBm.agr•• andinmanyinBtanoesnone ..tallar.1xl

be found. Theevid.no.g..th.r.dfromth.pr.sent."P.rimentBBeemsto

Bupportthevi.wthat ourrentBpl.... averyimportantr01. in the growth

Althoughitme;rbeBtatBdthattheinflueno.softh.eurrounding

Bollm.diaaffeotinam.aeur.thegrowthoftheolsm.andpreventitB

beoomingeetabl1Bh.dinapertioularare... ther.B••mBtob.l1ttl••vi­

d.noetoeupportthiBoont.ntion. ClsmB B.t wh.r. burrowing is not

toodiffioult.andar.notinhibit.dtoanyappr.oi..bl.extentbyth.

peouliar oh.mioal oompoBition of th. Boll. ThiBh..Bb••nteBt.dby

H.woomb•• who found that the Bulphide oont.nt of the Boll.".rtedl1ttl.

or no eff.otuponth.olsm'B growth. Theohi.finfluenooBforgrowth

ar••".rt.dthroughthewat.rwhiohtheorganiBmtak.sinthroughitB



Wh11e11nearmeaaurementaareoonven1entmeansforreoordingthe

sizes, ss well ss the growth of olams, they do not read1ly reveal the

nstureorthe amount of inoresse 1noub1ooontent. From the viewpoint

of the biologist the 1noresse in the totalmsss is of the gresters1g-

n1f1oanoe. Ifsomedef1n1terelst1onoanbeestsbl1shedbetweens

l1neard.1mens1on,suohssthelength,andthevolumeorthe we1ght,then

thstd1mens1onoanbe interpreted in terms of the total s1ze of the organ-

ism. OW1ngtothepecul1Brshspeofthemudclamthere1snoessywBy

of computing its volume fromsknowledge of1ts three dimensions. Any

msthemst1calformulsthstmaybesppl1edoany1eldonlyspprox1mate

By plotting one or more l1near d.1mene1ons Bgs1nst themessuredvolume.

andthew81ght,curvesoanbeobts1nedwh1ohshowfs1rlyconstantrels­

t1onsbetweenthel1neard.1mens1onsandtheoub1ocontent. Byreferr1ng

determinewithres80nsble sccuraoy the maes of animal substanoepresent,

and from time to t1mereoordthe 1noresse1nth1smass.

The dstBrecorded in Tsble II were procured (early1nAugust) from

arranged in groups ranging from 10 millimeters to 50 millimeters. Sinoe

the smaller olams were more important from the viewpoint of the exper1­

ment,thosemeaeur'1ngbetweenlOm1ll1metersand31m1111meterswere

sorted 1ntogroupsst one millimeter intervals. From35m1111metersto

50m1111meterethe groups were separstedby intervale of five millimeters.

Thetsble1nd.1cstesthenumberof1nd1v1dualsmessuredw1th1neaohgroup.

From the oomb1nedmeaeurementsofthe several 1nd.1v1d.uals in the group

theaverageswereoomputed. S1noevolumewasmeasuredbythed1splaoe-

ment of water, tha. f1gu.reereoordedarereaeonablyaoourate. W1thre-



UBLE II.
J.lyaarenar1a---AverageMeaeurementsforSpeo1f1oS1zeGroupe.

Measured "Drained"
Vol.-~. wt.-.ar.

Shell
wt.-.ar.

Softl'arts
wt.-- JE.
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gard to thewe1ght (sfterdrs1nageofthemantlecsv1ty),there1econ-

e1derabled1screpancy, eepec1ally1nthe older 1nd1v1duale. It1e

pract1cally1mpcee1bletodra1nthe wateroompletelY,e1noemanyemall

s1nuees1nthefootandv1soeralmaeereta1nsomewaterevensfterthe

mantle oav1ty appears empty. Thewe1ghtofadultolamsdependeinlarge

messureupon the amount of food mater1als ~~e:ent 1nthe d1gest1ve traot,

aewellaeuponthepreaenoeorabsenoeof,.BexuslproduotBstthetlme

of measurement. Ifalargenumberofadult1nd1v1dualsofSimllar·

length ds we1ghed, the average we1ght for the group should be suff101ent

Tak1ngintocone1derat1onthevar1ouaposs1b1l1t1esoferror,fa1rly

ser1esfromlOmlll1metersto60mlll1meters, These 1nd1oate ina

ganeralwaythenatureofthegrowthourve. Therat10s of the average

lengthstoaveragevolumes(seeF1gure2)andolsveragelengthsto

averagewe1ghts,afterdra1nageofthemantleoav1ty,(seeI!'1gure3)

have been plotted. Byoompar1ngtheknownlengthsofolamsinthe

d1fferent groups g1veninTable I. we canthroughreferenoe to eaoh of

thesecurvesdeterm1nethe1noreases 1nvolume and 1nbodywe1ght for

ThusweseethBtinthesubmergedBoxIthevolumeandalsothebody

we1ght1noreaeed4timesdur1ngthef1rst56days,and6.4timesduring

the 86 days of the exper1ment. IntheoaseofBoxVI,loostedats

po1ntwhere1twassubmergedthree-fourthsofthet1me,thevolume1n­

oreased2t1mes,andthewe1ghtl.8t1mesdur1ngthef1rst57daye;

andthevolume1noreased3.lt1mesandthewe1ght3t1mesdur1ngthe

Ifweoomparethegrowthsathalft1delevel,wef1ndthatBox

andwe1ghtl.7timesdur1ngthef1rst55days;andwhosevolume1noreased



2.6timee. and weight 2.6timee during the 139 d~e.

BoxIII.Bl1ghtlyhigherupthebeeoh.theinoreaBeBinvolumeandin

weight were approximately the BBlDe ae in Box IV.) In Box V. situated

atthehalftidemarkinBrandyCove.theclsmBincreasedinvclumel.6

timeB. andinweightl.6timesduringthefirBt66d~B;and they in­

O'reassdinvolumecnlyl.8times.andinweightcnly1.9timesd.uring

the139-dayperiod.crpreoticallytheBemeaBtheincreaBeBnotedin

Box IV. at a Bimilarlsvslcnanotherbesoh. fcrthe 56-d.~pericd. In

Box II. high cn the beeoh in Branay Cove. the inoreaeeewere BtilllesB

than thoBe in Box V. ~rom these obBervations we can arrange the olams

inad.escendingseriessooord.ingtcthegrowthwhichtcokpleoeineeoh

boxd.uringtheperiod.oftheexperiment. ThecrderiBasfcllowB:

BcxeBI. VIII. VII. VI. III and IV (about equal). V. and II. Thegen­

era1concluBionstotheexperimentm~nowbegiveninthefcrmcfa

mergenoe and. cfexpcsure of the bede between tides. In experiments

performsd. at St. Andrews during the past 8Il.mmeritwaB observed. that the

level of thebedB above low water mark did not necessarily determine the

rate or the smount of growth in ind.1vidua1s ofthiB Bpecies. Several

hund.redBma1lclamsweresetoutatdifferentpointsintheintertida1

zone.andalaounderoondltlonsofoompletsaubmergence. :rlvegroupa

were sUbjeoted to the influenoes o~ ourrents; the other three were in

ulatively tranquil water. In the group constantly submerged growth was

greatest. Intheothergroupsitd.eoreasedwithincreaBedintertidal

exposure. The rate of growth, however. varledwlththe amount of water

paBBing over each bed per unit of time. C1BlDB1lJlder rapid. currentB



attain greater growth than thoee in qUiet water. EvenolDmB at high

intertidallevelB in the former inatanoegrowalmoBt aBmuoh aB those

atlowwaterlevelinthelattsr. Itisoonoluded,therefore,that

ourrents,withtheireffeotsuponthedistributionofthefoodBupply,

are of greater signifiosnoe togrow1;h inJJyaarenariathondifferences

in intertidal levels. Itisinterestingtonotealsothatthelocationa

ofmanybedB in the vicinity of the atationooinoidewiththefindingB

Of the preBent experiment with reBpeot to themoBt suitable places far



Do.ringthelatterpartofJulyandtheearlypartofAuguBt,Bome

experimentBweremadetodeterm1netherap1d1tyw1thwh1oholamBbeoome

re-eBtabl1ahedaftertranBferenoetonewbedB. E1ghtgrOUPBOffifty

olamBeaohwereteBtedinth1Bmannar. TheBizeBvar1edoonB1derably

butwereuniformforeaohgroup. Insomethelengthd1dnotexoeed

one1noh, inothera1trangedfromoneandahalftotwoinoheB,and

inotherBfromtw01noheBupwarda. TheBewereplaoedinbedanear

10lvt1delevel. The subBtrate 1noertaininBtanoeaoonB1Btedlargely

off1negravel,inotherB1twaBmud,and1notherBBand. InBome

oaBeBthebBdBwereoarefullyrskedtofao1l1tatetheaotofburrowing.

110 p art10ular attent10nwaB g1ventothe or1entat10n of the OlamB

whenplanted,exoept1nonebedinwh10htheywereplaoedw1ththe

llume.,ouBd1Btrsot1ng1nfluenoeB1nterferedw1ththeexper1mentB

torenderthemratheruneuooessful. Stormyweather,strongwaveaotton.

unant101patedt1daloond1t10nB,attaokBfromenemyformB,andother

fsotorBpreventedtheolamBfrombeoom1ngBettled,andolBohand10apped

the proourmg of data. One8veralooo8elonsobeervatlonewerenot

feaB1ble1noonBequenoeofthe1nolementweather. Thedlltaarefrag­

mentary.andinmenyollBeaBooonfuB1ngthat1nterpretat10natth1a

p01nt BeemBqu1te 1nadv1aable. Repet1t10noftheexper1mentovera

10ngerper10dw1thlllargenumberofoaBeB1aneoeBaarybeforeadequate

The followingoaaeB are01ted:

BedI.-Southofthelaboratory. SandyBhorew1thBomeblaok
mu.d. lresrlowtidelevel. UumerouBolams in the area. 13ed

Em~~~=p~~~:~t~~~~o~;ri:~:h!!~:~:~r=~, f~:2ro-



Transplantnt10n-July23rd.

Exposed
Large Small

Ju:YmHi~i 1il
l'artlyexposed

TT
Destroyed

Large Small
3 4
6 2
1 2
1 2
o 0

Approx. peroentage imbedded -- ~:IT ~~ r~~si~;r~~ ~:~)

seoondday)

BedII.-BrandyCove. Softmuddyarea.exposedabouts1xhours
daily. I.lanyolamsinthearea. Norak1ng. 110 stone pro­
teot10ng1ven. (2501amsl!-21noheslong; 2501amsabout
110 inohes long).

Exposed l'artlyexposed
Large Small Large Small

JT m~ li:i H ~i i f
A~g. *i~ i::: ~i: ~ g

(nofurtjrerobservations)

Destroyed
Large Small

o 0
1 0
o 0
o 0
o 0
o 0
1 0
o 0

Approx. peroentage 1mbedded -- ~:f~ ~~ r~~sn;t~;ni~eday)

seoondday)

Bed ~r::~~1i::~~!~d~ir~~h:1~~n!~fg:1~i~~1~~2t ~~~~e~~~~g;
Transplnntnt10n-July24th.3:301'.1.I.



(Inth1e oaeethe data 1every confUeing and hard to interpret.
Itiediffioulttoexplainthevariatione1nthefigureeehownin
the "Destroyed" oolumns. It seems a8 though a large number o~

olamewere deetroyedbyetarf1ehorotherenem1eeduringper1ode of
submergenoe.evennftertheyappearedtobeooveredbyeoll. Thie
beddoeenotyieldeatiefaotoryinformation,exoeptthattheemaller
olamsbecamelmbedded.ordieappeared.flrst.)

:SedIV.-Adjaoentto:SedIII. :SrandyCove. Gravel oovered with mud.
:Sedraked. lloetoneprotaot1on. (5001ame,linohlong.)

Traneplantation-Aug.2nd,ll:00A.I.l.

Expoaed 1'artlyexpoeed
Aug. 4th. 1'.1.1. 33 3 0: ~i~: t~: 2(an submerged 0 no obaervntione mf"el

"9th,1'.I.l. 2 0 1
(no further obae.rvationemade)

Approx.peroentageofimbedded1ndividuale: 90l'(moetlyby
thefaurthday)

:Sed V~~~;e:S~=);~:te/~~hl~~oii~~dl:~~: ~~ ~f~: li:~tel

Transplantation-Aug. 4th. 1:001'.1.1.

Expoeed 1'artlyexpoeed Deetroyed
Aug.5th,1'.I.l. (bedsubmerged-30lemelyingflat.)
"7th.1'.!.!. 6 flat 2 flat

" 9th, 1'.IL. 6 flat ~ ~~;~~i i upright

(nofUrtherobeervat1onemade)

Approx. peroentage imbedded: 72'f,(moetlybytheeeoond
day)

Ifthedatarecordedhere1nhaeepeoif1ovalue.wemayoonoludethat

olametraneplantedtonewbedeeitherbeoomeimbeddedwithinthef1ret

threedayeaftertraneplantnt1on.ordonotbeoomeooveredatall. In

the latter sltuatlonthey of'tenbeoome thepreyofthelrnatureJ. enemies,

oraredeetroyedbyotherhoetlleforoeeofthe1rerrr1ronment. Itienot

unueual,however.. tofindalamelyingunooveredonthebeaoh,andmany

eurvlve forloD8perlods in this manner. Large olams experienoemore

diffioultyinbeoomingreimbeddedthandoemallolame. The latter are



leeebulkyandleeeunw1eldyinproport1ontotheefi101enoyofthe1r

burrow1ngorgan,henoetheyoenbeoomereor1entedw1thgreatereaee.

ThefootoflJya1eratherafeebleorgan,o.nddoeenotaee1etlIlllohin

theburrow1ngaotiv1t1eeofolamewh1ohhavebeenremovedfromtheeo11,

The oleme1nBedVIII,wh1ohwereplaoedw1ththe foot end down,

ehowedagreaterdegreeofenooeee1nbeoomingre1mbeddedthand1dmeny

oftheothere •• ABlongaethBupr1ghtor1entat1onwaemainta1nBdthe

burrow1ngaot1v1t1eeeBBmedtobefao1l1tated. Thoee olemBwh1oh fell

out flat were Bt1llunooveredatthe endoff1ve dBye.

AnumboroffactorB1nfluenoethere1mbedd1ngaot1v1t1eBofthe

olsm,-thenetureoftheeollenbetrste.thelengthoftheper1odof

eUbmergenoedur1ngt1deB.andwhethBrthBBurfsoBoftheBollhsBbeen

rekedorhsrrowBdtofso111tsteburrowing.lfetBrllBeresBsrBtobe

etookedorre-Btookedonslsrgeeoele.1twouldBeemnBoeBeerythst

sgoodqusnt1tyofthenet1vBeollbBtraneportedelongw1ththeoleme.

Theleeethed1eturbanoeexper1enoedbyoleme1ntranB1t,thegrBstBr

w1l1bethe1rohanoeBofbeoomingrBeBtsbl1Bhedinsneweres. Pre­

oaut1onBofth1BnstureereneoeBBery1nordertomekethetrenBplents­

tlonofclamsasuco8ssfU.leoonomloventure.



Growth 1n Meooma bolt1oa.-----
81multaneouBlyw1ththeBtu<l.1eBmad.eonllyaarenar1a,B1mllarBtud.1eB

werelll8d.e1ntheBameboxeBw1thlJlloomabalt1oa. Ineaohoonta1nera

group of251nd.1v1d.ualB of the latter Bpeo1eB waB plaoed.. WhllBM!>Ooma

growBveryBlowly, rnrely attain1ng a length in exoeBB of 22 mm., it

waB thought that BomeobBervat1onem1ghtbemad.e onth1B formwh1oh

would. Berve aB an1ntereBt1ngoompar1Bonwiththe obBervat1onemad.e on

It 1B unneoeBBary to repeat here the d.etallB of the exper1ment, for

theBehaveallbeeng1veninpreoed.ingpageB. ThereBUltBareofmore

1ntereBt,and.theBearereoord.ed.inTableIII. Therelat1veinoreaBeB

1nlengthforthegroupBofthevar1ouBboxeB.exoeptBoxVIIIwh1oh

waBel1m1nated.fromtheexper1ment,areplotted.1ntheaooompanying

graph. AnalYB1ngthed.atawef1nd.thatourrentBplayveryl1ttlerole

1nt.~owthofth1BBpeo1eB.forthegrowthatB1mllarleVelB1eapprox­

1matelytheeameforanypartofthebeaoh. The growth 1B greateBt at

thelowwatermnrk.anddeoreaeeS8BOneo.soendethebeaoh. Atapo1nt

where the 1ntert1d.alexpoBure exoeed.ef1fteenhoureperd.oy, growth is

verYBlovl,be1ngeoaroelyperoept1bleoverlongper1od.e. Athalf-t1d.e

level the growth seems tobe average. Constanteubmergenoedoeenot

appear to hasten growth t slnoethe growth obeervedw8sveryllttlemore

Thed.letr1but1onofthleepeo1ee1eratherpeoullar1nthat1t1B

found.,oftBnw1thMyaarenar1a,inehBltered.Band.yreg1oneatthehalf-

t1d.emark,orthereabout. The faotorawh1ohl1m1tth1e d.1etr1but1on,

are not pr1marllythoBe oonoerned.w1ththe food. Bupply, elBe ltwould. be

found. atmanylevele on the beaoh. The orgen1emapparently1B 1noal'able

ofVl1thBtand.1ngthemorev1olentforoeBthat1nfluenoethereg1oneabo-olt

and. thr1veB beBt only in areae "~ere 1t 1B ad.equately Bheltered..



ate I Group

TABLE III.
Data on the Growthofllaoomabaltioa

Numberof Averagemeasurementeinmm. Incresee1nmm.
Individuals Length Width Thiokness LsugthWidthThiokness

!J.ylO
g.7(28)
pt. 4 (56)
t.4(86)

Y 8 III
g. 8 (31'-­
pt. 3 (57)
v.24 (139)

~: ~ (28).!!

pt. 1 (56)
v.24(139)

ly 8 VI
g. 8 (31)­
pt. 3 (67)

ov. 24 (139)

Illy 7 !!!l
g.8(32)

ept.4(69)

uly 8 II
g. 8 (31)-

ept.2 (56)
ov.24 (139l

25
25
25
12

(131ost)

25
25
25
25

26
26
24

(12~ied)

(1 died)

26
22

(3

ff
iedl

(10 41ed)

9.14 7.75
9.73 8.23

10.32 8.73
10.63 9.02

10.80 9.05
10.80 9.08
10.88 9.14
11.20 9.46

10.92 9.18
11.20 9.46

11.87 9.89
13.0810.96

10.40 8.74
11.16 9.46
12.1210.17

10.78 9.06
10.78 9.09

11.33 9.61
11.35 9.61

11.42 9.62
11.68 9.84

3.64
3.86
4.17
4.38

4.24
4.26

0.590.60 0.22
1.181.00 0.53
1.491.29 0.74

0.00 0.02 0.01
0.080.09 0.07
0.400.41 0.25

0.950.71 0.46
2.161.77 1.06

0.760.72 0.37
1.721.43 0.80

0.090.01 0.00
0.360.23 0.10

Uly 8 V 25

~~i. ~ ~:l - ~~
ov.24(139) 24

(1 died)

JUly 7 VII
Aug. 4 (28'--

Sept. 1 (56)
liov.24 (140)

10.48 8.76
11.08 9.28
12.1310.02
12.4010.37

9.03 7.56
9.86 8.26

11.26 9.41
12.6310.67

4.14
4.39
4.82
6.04

3.56
3.96

4.62
6.28

0.600.62 0.26
1.661.26 0.68
1.921.61 0.90

2.221.86 1.06
3.60 3.01 1.72
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