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A Paper Prepared for the Annual Meetinr: of the National 
Shellfisher:i.es Association, Old Point Com.fort, VirgJnla. 

June 6-9, 19/,:.9 

By 

'John D. Gll.ld 
Chief, Clam In'lTestigntions 

The Clam Investigations, 'which I;as SI,onsored by the 
Atlantic states !1arine Fishories Gonm:Lssion, vras authorized 
by rublic La-vI 556 of tho 19hB Congross, '\;,"hioh roads as folloV1S: 

aBo i.t enacted by the Sona"to and IIouse of Representatives 

of the Uni tea. states of It"merica in Congress assemblod, 

That, the Fish and V!ildlife Service of tho Department of 

the Interior is hereby authorized and dlrected to l.IDdertake, 

in cooperation vlith appl~o.pr;iate state and interstate agencies 

in accordance wi tIl the provisJ.ons of' tho .t,-ct of August 14, 

19L~6 (60 stat. 10$0), conl:r}rehonsive stUdios at the soft-shell 

clam, ~ay"a ~..:.~2='i~, and the hard-shell clam, ye!,:..~ ~!£t:'£~.E...aria, 
, , 

with particular respect to the biology, propagation, and 

methods of cultivation of such clams. .such :~.:ervice shall 

from time to time recommend appropriate laeasures for (1) 

arresting depletion in eXisting productive beds; (2) re-

storing to lJroduction beds former ly proclucti ve but nm'! barren 
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or unusable; (3) developing ne'i>! an:n:ts Ylhlch :,ilay be fOUJ'ld. 

• J.. bl (')' . '-,~ d.J.. l' f ". . SU1IJa 0; ,+ ln1prOvlng nlO·v[.LOQS an· lJ8C ... ll1lques 0 Cllf,glng, 

transplanting, and hE:mclling; and (5) othorwise incl"oasing 

production and j.mpl~ovint; thc. quul.ity of such clams for the 

benefit ot both producers and cOn.sU:::'1ers.;; 

The first step in planning this five year investigation 

was a survey of the problcms in each area alone; the entire 

Atlant ic Coast. Conferenoes v,'ere 11e ld vii th l'epresentati ves 

of the ind.u.str;y, stato conservation dey:artments, uni versi ties. 

Particular thanks are dUG the Cla:m Speclalists COfl1:1l1 ttee of 

the ~\tlantic ,c:;tatcs TIarinG ]'is11eri68 Comrlission for their 

valuable guidance in ostablishing this procram. '1'11e results 

of this SU1'V8Y were used to establidl a 1"8so8.rch prof,ram \']11ich 

vvould attack the most urgent problems in cach area to provide 

the greatest benofit to the indust.ry and to tho ngcnd.os charged 

with the rosponsibility of cons~rvation of this natural resource 

]'or practical purposes tho InvGstiGation has bcen di vidod 

into two parts: 

(1 ) ,c:{ott-shGll ClDm Invostigation - north of Cape Cod; 

(2) Hard-sholl Clan InvGstigation - south of CGpe Cod. 

.APologies arc hereby made to tho nhodo Islanders v.;];.o 

like to call tb.oir hard-sholl clams quahaues Dnd to tho 

southerners who likG to call thoir soft-sh0l1 clams :llong necksi 
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or mannnnoses. H 

~rho 8t.:tto of' I"aino has croat quautitios of soft-silOll 

cloms and an intonse COliIDlcrcial fishory. 

rrho principal problom of tho r.ltato of Eo.ino ,Soo. and ~ihorG 

Fishories Connission is the managemont of this fishery so 

that it shall not bocome depletod. In places the Gigging 

can bo greatl~r increasod, in otho:,:, ploCGS it m.ust bo 

curtailed if iihe industry is to continuo. 

FIffi{ ~4.1"'D ~'7IL:;:)LIFE :::::~PVIG:;;:: T'.E~'E.'G·C::7 Pj1C0·'l.'l': IN I'rAHn: --- -~- --- .. - _ ... -- ........ - ---'._-- --... ~-.-.-'- - -,,---'--

Boothbay Harbor has been E1oloctod as hca.dqunrtors 

for the Clam. Invostigation as loboratory facilities are 

avo.ilnble there and also as it is about the cent~r of 

tho soft clam producing ci.rOut~ Thr00 biologists &1'0 

stationod thero at tho prosont time and two bL1Ys havo 

boon choson for study to dOVGlop method.s for manD .. gomont 

of tho c lur.1 fishory. Those t'v'7Q b:tys, SD.e;ado.hoc Bi:1 y and 

nObinhood Cove, are locatod at tho south and north side, 

rospoctivoly, of (!.eorgotO\·~n 1810.no... Sagndahoc Bny is 8. 

wido, fla.t, sandy bay, facing tl1u open oooon. IJoF "Gi.des 

oxposo an 0.1'00. of flnts tl1roo-quo..rtors of D.. milo ;Long and 

half 0.. milo wide. FroJ.!.! six to tYlol vo di ""'r-c,I'S ";ork in 

this 0.1'00. durinr, tho ,"intGT D.nd tVlonty-to t'i;'~onty-fi ve 
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during the Summar. Robinl1ood Covo which opons at tho 

north side of G-oorgetov..rn Island is 0. long, narrow, deep 

bay v.!ith rather stoop muddy bnnlcs. A relntivoly m1tlll 

aroa is exposed at lo\'! tide but tho shoro line 1.'3 about 

seven miles long and Olr..UllS are quito abundant. The SQao 

mon dig in both nobinhood Covo Dnd ,Sagadahoc Bay and sell 

their oatch to one Or two OlOlll buyors.. Thoso buyors have 

kept daily rocords of tho ntLrabor ot bushels oach man has 

dug for tho last threo yoars, They will give u.s these 

rooords and will continue to Iteop them tor us in the 

future v'lhieh vJill enablo us to determine oateh POI' u.nit 

of effort, or bUShels per Ilian tide in both areas~ 

Each bay will bo handlOd as a separato managomont 

. problem to detormine tho amount of olrons 'which can be re ... 

moved each year without depleting the stock. TO determine 

this we must first learn hO'1t17 fast tho clams grow and how 

many clams are nov., prosont in the bay. ~';,re must determine 

how many young dlams arc added oach yonI' by setting and 
, . 

how many die bf natural causes, such as prcdatol"St Silting, 

frooz.1fig; diseuse ~ or old ago. T;o have to kl'1o,\;'·, how many 

small cl$1lS arc killed by the co.mmoreial digring tind how 

many eggs aro produced by clams Of different ages and sizes. 
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Balancing nll of theso factors will toll us tho 

QL10unt of· c lmils \;h1ch o,-:..n be romoved scd'ely ec\ch yOGr. 

This figuI'O ,\7ill be cO;'lparod 1.1lth tho actllnl production 

from records topt by tho claE!. bUYOl'f3. Tho clom p0.pu1a-

tion cenS1..1.:3 vIlll be taken tvrice oach yoar to check tho 

accuracy of our prodictiens. .0 TIley find, for exnmrlo, 

thEtt the diggers aro romovinG fiftoen thousand bushels 

por yoar '.Alhon our ostimGtc of ,snsts.in()d yield is tun 

thousand bushels l)or yoar. Jl. c1ocJ.:.J:1C in tho abu.ndanco 

of clams over 8. period of sovarD.l yoars v!ould confirm 

our predictions that too many clams VlOro beine removed. 

Theso stUdios ,d.ll also onable us to determine tho 

oxt.ont of natural fluctuations in abundance \i'.rhich can 

than be com.pared viith tho changes in ab1.:l.Ildanco cau.sod 

by digging. Thoso investigations 8.ro boinp con.ducted 

,jOintly by the [;tato of Baino SeQ and Shore Fif.iherios 

ComIn.ission and tho]]'is11 c.no. Y"ildlifo ~:~ol'vico Etspilot 

plant s"GudioG of tho m:-:wucoment pro blc;j:n. '·:·hon J,1lOthcds 

havo boon porfoctod tho r;t.o.to of lfaino ,"{j.11 be; ablo to 

apply those tochniQuos to ell of hor coast lino. 

In ~'o.'tl' '0 th··' -n 1·].0'···1"'··'1' "tud'··n .. ~ r:'n ''10·-10 . CoLa. 1 on"C, .' U J11c.L<'C;u . .'1.lh."C u .lO,;:, all ... )(..gc •. 8J. C 

Bay and :-:obin11ooo. Covo other probloms of .rnlltu~"'..l interest 

to tho industry, tho ;Jtate, nno. tho ,'::orvico 1'Ti1l bo in-
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vostigatod, such as methods of clnm farming, causo of 

I1wator bollyH, effect of thinning stuntod clams, methods 

of catching sood C10.111S, best tim;) and m.ethods of tra.ns-

pla.nting s,)od, otc. 

NJ~A.r I-LI\NPSFUTIE ~llJ1J) 1':A8S.,::.clTIJS:}~rrTS: ___ '''''''_'''-'''.-M'_ __ _ __ . ______ ., __ .~_ ... _ .. __ 

Tho stor~T of tho disappcnrancc of tho soft clD.l11 in 

Fow Hampshiro end l'Iassachusotts has rocoivod much pub-

licity and is rosponsiblo in a largo !loasuro for tho 

presont investigation. :B'lats which formerly supportod 

throo hundrod fifty to four hundrcq. diggors nO-Vi su.pport 

thirty-five. Arons 'I/;-11ich \'101"0 onco producti vc aro now 

barron. f:!owago pollution has closod many of tho best areas. 

The problems in Hassachusetts arc varied becauso of' tho 

difforont onviroUll1ontal conditions. l'IanagoD.cnt of the 

fishery by closod areas and soasons end cntch limits sooms 

inoffectual v!lloro doplation has bocomo so sorious. Farming 

of soft clams, using mothods similar to thoso dovolopod in 

Jo.pc.n, lilD.j1 bo a partial ansvvor" i:eown planting pr0f'~rams may 

pl"ovido onough clams for tourizt digging. Porhaps ovontunlly 

a combination of privo.to farming, tov.'n planting for tourist 

digging, and a n13.nagod commorcial fishory vrill solvo tho 

problom. 
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FISH AnD WILDLIFE fJTmVICE IT.AE;SACHUf:3ETTf~ P]10,TECT: --... ~ .... -.- -_.,.,-....... -- .. _. -.-,-~---. .. _-_. ---- _.,-_.-

Tho ParkaI' l1ivor ~'rildlifo Rofugo noo.r lTowburyport 

has boon choson for tho location of clam resoarch in 

this state. Plum Islo.nd Sound, rosulting from tho 08-

tUario8 of tho Ips~'Jich, ]?o.rkor and Plum Islanc'l J.ilrors, 

was once a cent~r of clam production snd still has groat 

potontinlitios. Host of this 0.1'00. is freo from pollution 

and lios wi thin tho :qefuge whoro oJcpcrimontal plots 0.1'0 

oasily protoctod. 

An offico has boon ostablishod at l'Tovrb1.lryport and 

thro~ biologists 0.1'0 stetionod thoro. ./\rrangoHonts havo 

also boon made for coop~rativ~ studios with Harvard Uni-

vorsity in this aroa. 

'11ho Nowburyport Unit vrill ostablish exporimental clam 

farms and dotormi110 their commorcial pro.cticut>ilitjT. 

Spawning and sotting of tho larvao will bo followod to do-

volo]? mothods of obtaining sood clams. Growth rato;] and 

mortality of tho young cloms will be detorminod. Tho offocts 

of prodators and :moans for thoir control will bo studiod. 

In addition, invostigations will bo made to establish 

tho reasons for tho doclino in abundanco of C10111S. Past catch 

rocords from tho town shollfish vmrdons and tho diggors thom-

solvos Ylill bo obtainod to detormino if ovordigging can account 
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for the decrease or if it could be a periodic fluctuation 

as some believe. Observations of areas closed because of 

sowago pollution should yield some vnluablo informntion con­

cerning changes in abundance "'Tho1"e there is no commercial 

fishory. Tho Joppa Flats, at tho mouth of tho l':lDrrimack TIi vor, 

arc full of large clams but hnvc no small onos. This may 

indicate that no sotting has occurred during tho last three 

years or that sone unfavorable condition has killod tho small­

or c1:::ll!l.s. Spawning and sotting ':'Jill bo studied hero during 

this SUIl1l:1or to determine if reproduction is normal. 

All of this work will be in closo cooperation with tho 

Woods Hole Oceanographic Institution project at Barnstable 

ap.d the Shellfish Progrnm. of the sTarine Fishories Division 

of tho Hassachusotts Department of Conservation. 

H.t~D .c~AM I1JVESTIG)\3..l9J!£: 

Tho great rango of Venus ~.E.£.9naria from Now Eneland to 

Florida and tho variety of conditions undor 'which it oxists 

makos tho selection of sites for resoarch very difficult. 

Eloven states are involvod ond oach would like to ha"1o a pro­

j ect located vd thin its borders. The limited app~C'opriD:Glon 

makes it nccessC!.ry to concentrate tho work in n few represen­

a-tive aroas "'ihero tho most valuable rosults cun be Obtained. 

Cooporative stUdios with state Conservation Departments o.nd 



univorsi.ties nro plannoo. to utiliz~ oxisting rosoarch facil-

itios as much as possible. 

1TEVJ JERf:3EY: -----
Tho oxtensi vo hard c 10111 fi.sllery of I\;Vl J ,~rsoy, plu.s tho 

rosoarch projcct of Dr. Thurlow Nelson 2nd his group at :Rut-

gers Univorsity ,prosont many OPPOl"tunltios for jOint stu~dios. 

A cooporo.ti vc) agreoment has beon establishod botY.[Qon 'Rutgers 

Univorsity and tho Fish and Wildlife SC.lrvico to facilitate 

rosoarch On qunhnugs in this SkltO. During tho SliL:Ir1orof 19h9 

two graduato stUdents i"Till bo assiGnod to viOrlc \I.'it11 Dr. Nolson's 

group on cortain phaSes of tho problem. (1) Ono mnn VJill try 

to dovolop methods of obtaining sood qtulhaugs from natural 

roproduction. ~'rG knoif'J "chat clean sholls placod in th;-) \,lo.tor at 

tho propor time will catch oystOJ: spc~t, but hO\:- can VIC catch 

clnm spat? Until mothods of obtaining sood clams aro dovol-

opod commorcial clam fnrrning can nover be feasible. In 

Japon loosely ,,'!Oven palm fibormatting is hung in tho water 

and tho arkshull clams attach as hOC:'tvily as fiftoon hundrod 

por squaro foot. Maybo similar mothods '.1ill bo succossful 

horo VJith tho hard sholl clam. Perhaps chf:1:nging tho chn.rn.c-

tei' of tho bottom in certecin plo.cos liLco tho ",'oods IIolo 

OC!Jnnog:::'J.}!hic Insti tutiol1 is (Ioing nt Bnrnstnblo will induce 

sotting of ~unhnugs also. It m~y be possible to locate aroas 
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whoro no.tural sotting is vory hoavy and whoro s00d clams can 

bo strainod from tho sand. Thoso aro tho possi bi15_tios that 

one of tho biologists :]:G Rutgors vJill oxp1oro this Su.mrilor. 

(2) Tho othor gradu["to stt'.dO.i.1t v;'orldng uitl1 Dr. !Tulson's 

group will invostigato tho basic problom of identifying tho 

organisms usoa as food by hnrd clams in lToV! Jorsoy v!O.tors. 

This information is necessary fer a completo understanding of' 

the growth rntos in difforont o.roas. 

VIRGINIA: 
_,";"';"_,...;..;0 

A proliminary S1l1'voy of tho clara fishorios of Virginia 

has boon mado and conforoncos havo boon hold vlith tho biolo-

gists of the state Fishorios J.4uboratory. Coopor8.ti V0 studies 

are plannod for tho futuro and it is oxpoctod tho.t tho 1"0-

sults of clam farming oxperimonts can bo adapted for uso 

along the Eastorn ,shoro. 

NORTH CA1-qOLINA: ----.. -
A proliminllry survey of tho cl8.f.l fishories of Horth 

Carolina. vms TIlndo during :B"o bruary. Plans have bc)on made to 

base Southorn Clam I{osoarch at tho BUQufort I,aboro..tory of 

·tho Fish :::ll1d 1.'Jildlifo Service. A fairly good c10m industry 

is locn-ced in th~~ vicinity of Bcnu.fcrt Dnd Q greo.t varioty 

of cmrironmcnt conditions o.ro to bo found. 
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Fundcunontal studios of the rnte of grovrth, cge c..t maturity, 

end salinity tolerance, as woll as dovelopmont of l1ro.ctical 

metllods for tncronsing and mo.nclging the fishory 1':i11 bo con-

ducted here. It mo.Y bo possible to develop methods of COltl-

Hercin1 C1CLl. fnrrllng nceu" Boo.ufort whi.ch \Iil1 to QJ?plicablc to 

tho southern part of tho Atlan·bic CoaEt. 

SOUTtI CAROLINA: -.-......-- -------

The problem. of C!.cvolOi?lng the fishery is important in. 

South Carolina as in North Cnroltna. Clams Gro prosont in 

some a.bundnnce along rlost of tho constlino, but tho fishery 

is limited by economic factors. 

The doveloprl0nt of hard clam farr1ing nlQy offer em oppor-

tunity fer increQsing production at some future (lnte, but the 

o.emnnd must increase boforo f2.rming CCln bccoY1o profitable. 

FLORID.A: 

A survoy of the c1o.TIl fi81101''i08 of Florida vl!QS made du1"-

ing Fobruary with interviows of roprosol1to.t:1.vcs of tho industry 

Qnd ro .sonrch Tho present fishery is very lim.ited 

o.lthou,gh gront qUG.ntltics of clams ·Hero once taken by drodge in 

the Ton Thousc.nd I,slc.nds. Tho co.n1.::.o1"1 at Naples ts 110\"/ c 10800. 

and tho drodge has sun}c. The bCJds anong the isl'1nc1s still con-

tain l'.lQny ole-nas and it is inpertc1.l1t to knov,T tho true oxtent of 

this resourco for proper :D1al1o.gone11t Qnd development of tho fish':' 
ory. 
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The quc.h::mg fishery of Connecticut is sm:::~ll but night be 

eXlx~,.tlde(1 b;:/ fnrninr; in conrloction v!ith the oyster industry in 

Long Islcnd Sound. 

No field wo:clt is anticipated here nt presont but funds 

hnve been Ctllocnted to Dr. VJosnnoff at the Fish and VTildlife 

sel"vice SheJ.lfish LCtboro,tory at IJ:ilfol"d to develop methods of 

artificic1.l propngation. This work vd 11 explore the posoi bility 

of producing seed clmns in hatcheries while the field units in 

Rhode Islo.nd nnd NeW Jersey invesi:iignte seed production from 

natural spo:vming ctnd settine;. 

An intensive qunhaug fishery by tonging, rak~ng and pOi/Jer 

dredging methods is locQted j.t!, TIhode Island. Tonging is oon-

ducted the year around in eVGr~7 cleon :part of Nnrrngansett Bay 

by o.bout thirteen hundred digc:crs. POYJer dredging is perml tted 

only in part of tho 8nkonnet T?i ver :trom Decer'1ber 1st to ~to.rch 

31st and supports less thon thirty-five boats. A f3erious con-

troversy has developod ovor tho relative merits of these tvlO 

Iilothods and tho Fish and Wildlife Sorvice hO.8 boen nsked by 

the industry and. tho stato C':Jl1servation Depo.rtnent t (1 settle 

it. 'l'ongors clnim t113t PG\:'Jcr drodges teo.r up tho bottoJ::1 kill-

ing tho sood Qnd broaking nrtny of tho l:lnrl-:ot::tblo sized clc:ns. 
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Dredgors cle.im thoir operutions cultivate t.he bottom provont-

. . It . 1· . tt· lng 81 lng cne. J_nCrOCtSlng so lng. Dredgers Vlant o.d.ditionul 

bods i."Thich ['ere too doep for 1:u:1.lld tongors CIKwod fOJ:' tho use 

of power' drodgos. 

Two biologi-lJts 8.1"0 nOY7 sto.tionod ~:-:t ':ickfcrd., 1""1.. T 
-!... 0 , o..nd 

h::rve just c:caplotod a survey of the quahc:.ug populo.tion tllrough-

out tho Day in c')operation with tho NC,rr'o.go..nsott Harino l,ab-

oratory of t.ho Rhode Islo.nd ,state College. l1hJ.s information 

Vlill bo used to seloct Q ropresentc,tivo aroa for exporitlonts 

to test the offect of hand VB. power I:1ethods on o.dult clams, 

juvenilo clons, setting, 8. net rolo.ted bottom. forms such as fish 

and sC:1110ps. 

Part of tho test aroa vTill bo hand tonged or raked and 

another part vfill bo dredged. Equal amounts of hard clo.ms 

'will be removed from ec:.cl1 plot. Pericdic oX:.Jminations will 

show tho effect of oo.ch ncthod. 

Tho results of this ex.perimont VJill find applicc,tion all 

along tho coast whorover controvorsies oxist botvwen hand [lnd 

powor r1othods of clon fishing. 

SOGd prodv_ction from no.turo..l spo.wning will bo investigated 

this Sur:mor by tho Hhodo Island unit o..s n beginning of qunhnug 

fo.~.rning studios. A.lthough cIon fnrning is not porYli ttod in 

Rhodo Island c:.t present, the methods devoloped hero should 
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a.pply in othor pla.cos. 

A na.nagenent study area. is o.lso plnnned for Nnrrngo.nsett 

Bay. Ono part of the bay which supprJrts a STIGll fishery will 

be observod and records will bo kopt of actual CCttch. Methods 

similc..r to those desori bod for tho soft cl[',r,l studios in 3o.go.­

dahoc Buy nnd nobinhood Cove in Mo..ino vTill bo used to arrivG 

at an Gstinato of tho sustained yield. This estimate will then 

bo comparod with actual production and correlated ·vlith qunhaug 

population trends in tho bay. 

lJlanngoI1ont netllOds devoloped here cnn be D.l'plied wherever 

a state Conservation agency has the responsibility of regulat­

ing the fishery. 
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I. INTRODUC'l1Q!t. 

ANNUAL REPORT 

CLAM INVESTIGATIONS 

]'1 SC 1U, YEAR 1949 

Public Law No. 556 authorizes 'and directs the Fish and 

Wildlife Service to undertake a comprehensive and continuing 

study of the hard and soft-shell clam fisheries over a period 

of five years in order to stop the depletion of these valuable . 
natural resources and to restore them to their maximuE yield. 

.. J 

work on this project began October 4, 19h$, when Mr. John 
~ 

B. Glud, Chief of the IniT~stigations, reported for duty at 

woods Hole, Massachusetts~ 

During October and Noyember a survey of the clam problems 

in the states of Maine, New Hampshire, Mass~chusetts, Rhode 

Island, Connecticut and New Jersey was made. 

The results of this stITvey were used to formulate a pro­

gram for the investigation v.rhich was presonted to the Clam 

Specialists Committee of the Atlantic states Marine Fisheries 

commission on DGcember 20. 

The Clam Specialists Committee approved the program as . 
presented. 



The survey of clam problems along the Atlantio Coast 

was continued during January, February and Mar<!:h through oon­

ferences with industry, state conservation departments and 

universities in the ~tates of Virginia, North Carolina, South 

Carolina and Florida. This preliminary survey indicated that 

development of the commercial fishery, improvement of market­

ing procedures, exploration of extent of olam ~eds and devel­

opment of better fishing methods are important. Basic bio­

logical factors ooncerning clmus, such as gr~/th rate, fe­

cundity versus age, salinity and temperature tolerance and 

effect of predators have never been determined for most of 

the south. This information must be obtained for efficient 

regulation of the fishery especially if it should expand . 
greatly. 

It is planned that one research unit will be estab~.ished 

at Beaufort, North Carolina during the next fiscal year. 

FOur research projects have been establislledat strategio 

locations to attack the problems disclosed by the surveys de­

scribed above, In each case the site was chosen to utilize . 
existing facilities to minimize expenditures. 

II. BOOTHBAY HARBOR, MAINE !llil!. 
The principal soft shell clom problem in Maine according 
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to the state Sea and Shore Fisheries Commission is the manage­

ment of the commercial fishery to maintain the greatest pro-
" . 

duction without dopleting tho supply .. 

Two representative bays have been chosen for ~i1ot plant 

studies,to develop m.ethods for mal1:agement of Maine's clam re­

sources. Tho three biologists stationed at Boothbay Harbor 

have completed the first population survey in each of these 

bays and this will be repeated semi-annually. Catch records 

per man day for' the past three years have beel1 obtained from 

local clam buyers and are being analyzed. Arrangements have 

been.made for Obtainir~ these records from now on fram the 

buyers. Additional studies of growth rate, reproduction, nat­

ural and digging mortality have been initiated. 
" 

vVhen enough information has been obtainod an €stimate 

will be mado of tho amount of clams which can be removed each 

year without depletion. This will be compared 'with' actual pro­

duction anq. correlated with population trends to establish 

validity of these methods. Those stUdies will determine tho 

rolativo effect on tho population of natural fluctuations and 

digging~ 

Other cooperative projocts with Maino Soa and Shore Fish­

eries Commission include: 
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1) Thinning experiment: In many places clams are overcrowd-

cd and stuntod. This experiment will chock growth ratos in 

plots vfhich have been commel"cially dug to reduce tho number of 

clams in comporj.r:=:lOn with control plots. 

2) Transplanting Qxperiments will determino at I:fhich size 

clams can bost be transplanted. and at which time of th0 year. 

3) Seod gathering exporiments~ In some pl0.ces in l.!aine soft 

clams set in gr?at numbors with concontrations exceeding 600 

per squQre foot. Various mechanical mothods are being tried to 

remove these ono~~uarter inch to one inch clams from the ground 

for transplanting. 

4) Exposure experiments will determine the mortality of clams 

10ft on tho ,surface after commorcial digging during oach part 

of tho year. 

5) Adaptation of clams to laboratory conditions. These tests, 

indicate that cl~ms can be successfully hold in tanks at Booth-

bay Harbor for exporimontation~ 

III. NEWBURYPORT UNIT. ----------- ----
In Massachusetts soft clams havo becomo so scarco that 

tho usual mothods of controlling soasons and catch soem in-

effectual in rostoring their abundance. Throe approaches to 

this problem aro boing taken: 
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1) Developing methods of private clam farming. 

2} Developing methods for town plantings. 

3) Determining reasons for the present decline in abundance 

and recommending measures for restoring the fishery .. 

Pnrlwr RiverVlildlife Refuge has beon chosen as a base for 

soft clam investigations in Massachusetts and New Hampshire and 

three. biologists have been stationed at Newburyport, Massachu­

setts. Flats have been surveycd to locate areas which will be 

suitable for experimental clam farming. Three experimental 

plantings of seod from Ssmvs Cove, Mn~ne, have been made and 

Winter surviwal has boen satisfactory. 

(a) Farming. Seed clams about l!n in length wero. Obtain­

ed from Quincy flats in May and ~une and planted in twelve ex­

perimental beds on Newbury flats. These seed clams were plant­

ed by threo methods.: 

1) Plowing in with a hand plow. 

2} Broadcasting over a bottom previously plowed. 

3} Broadcasting over untouched bottom. 

Preliminary observations of clam holes incHcate method 3 is just 

a s successful as the other two and is much cheaper. 

Various concentrations from 10 to 50 clams per square foot 

werc tried and tho effcct on grov'lth and production 'will be de-
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termined by future digging. 

cost rocords of each op~ration aro being kept and 'will bo 

usod to determine tho cOTIlmorcinl ~:?ro.cticabili ty of clam fa.rming. 

(b) Tmvn plant ing m.othods nro being devo loped through the 

experiments a:c Novrbury 0 Acc'.lrate rocO!.:'ds of' eost, survi vo..l, 

and growth of trnrlsplanted clclI.ils will assist tho tOVJns in evnl­

uating their own planting efforts" This PEU"t of thc work is in' 

closo cooperation with tho Marino Fishories Division of the :Mass­

achusetts Dopartm.ent of Cons~rvation. 

(c) Program ~or detormining roasons for the present de­

clino in abundQnce. A sampling program has beon started to de­

termine clam popUlation by ago groups for the flats in Plum Is­

land Sound. Last year 'I s good sot will bc c ompnred VIi th the ex­

tremoly low concentration of adult clams to indicate how. mnny 

spawning clams nro required to seod tho flats adequately, 

con~ercinl catch records are being obtained to determine 

production tronds.as a clue to the reasons for the present 

scarcity of clams~ 

Biological invGstigations of natural mortality, effect and 

control of preda:tors and discnses, spawning and sotting nre be­

ing under-co.kon in cooperation vlith Woods Holo Ocoanographic In­

stitution which is conducting similar studios o.t Barnstable, 

11[assnchusotts. 
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Nnrragansett Bay has boen selected for hard-shell or qun­

haug in~estigntions in cooperation with Rhode Island Stnto 

College. Two biologists have beon stationed nt the State lob­

ster hatchery at Wickford, Rhode Island und nre vvorking on the 

following phases of the problem: 

Effect of raking versus power dredging on adult and young 
- , .. , 

quahaugs, setting, and reiated bottom forms. A serious contro­

versy now exists among the fishermen using each meth?d and be­

tween dredgers and the state Conservation Department. 

1) A survey of the bay to select a representative area for 

test plots has been completod. 

2) Conferences have been held with rakors, dredgers and 

state Conservation officials and all approve tho choice of this 

location. Rakors nre being employed to fish one part of the 

area. Another part will be dredged with a standard commercial 

dredge and tho third part will be lcopt as a control. plot.. Fish­

ing will continue through July, August and part of Septem,,?er 

and the relative effect of each method will be determined • . 
(B) Managoment of the Commercial fishery. It is planned that 

a portion Of Narragansett Bay will bo established as a manage­

ment stUdy, nrea this summer to develop methods for use by the 
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various state Conservation Departments. This project will be 

similar to the two soft clam management studies in Maine. 

(C) Seod quahaugs from natural reproduction. Spawning and sett­

ing are being follm~od to develop methods of catching seed qua­

haugs.which might be used for farming or reseeding of deplatod 

areas. 

(D) Q.uahaug farming will be attempted in experimental aroas set· 

aside by the state ~o develop methods and to determine commer­

c~al practicability~ 

V. NEW JERSEY UNIT. Through a cooperative agreoment two biol-- -
ogists have boen employed for the summer to work with Dr. Thurlow 

Nelson of Rutgers University who is conduct~ng a quahaug 'investi­

gation on 0. grant from a cormnercial company. 

Ono biologist is stationed at. Tuckerton, New Jersey where _. . 

he is explor~ng methods of obtaining seed quahaugs from natural 

reproduction. 

The other man is located near Cape May, New Jersey and is 

attempting ~o determine the food organisms utilized by hard­

sholl clams. 

VI. MILFORD, SHE;;;,;;;;,;~L;;,;;L_F.,;;I __ SH_ LABORATORY. 

Part of the clam appropriation was allocated to the Mil­

ford Laboratory for stUdies of artificial or hatchery propaga-
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tion of hard and ~oft clams to supply seed for farming or stock­

ing depleted aroa. Considerable progress has been ~ade in this 

work as will bo described in Dr. Loosanoff's report. 

Additional studie~ of physiological ~equiremonts of clam 

larvae aro also under way at this station. 

VII. WOODS!!Q!&. .... OF ... F-.,I-.,C.-.E. Hco.dquarters of the Clam. Investiga.-

tions have boen located at Vvoods Hole pending transfer to Booth-

bay Harbor, Ma.ine. 

Observations on tho feeding of soft sholl cloms has beon 

continued at vroods Holo Oconnogro.phic Institution by John Bo.r-. -

low as a coop?rntive project wit~ Harvard University. During 

tho sunmor Mr~-, ,Barlow is investigating tho effect of difforont 

types of bottoms upon sett~ng and oarly growth of soft shell 

clams in Barnstable Harbor. 
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