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RA '~a.a Ct.AM .GfBSTIG,A?IOll 
J a.tl'lll'J" t.hri :, April 1.951 

I>.ar:1.q, t,be ;>n• gocd tide £.e:rieiJ in Januar:r fjEJVerw~ nndo111 d1gt1 WJ.-e 

matte, ormUtion :~rtotors (dz-ats:trl w:tr~hts) were taken, t,m.~niL~ vae done 

tin:lohifl8 vork 0,1 tha past. Nv.10u • s plankl.on tow and masm'1.ti,g O<IIUml'Cial 

st.f..tlsti<e11 f'ro'!I. :~941 tbrcof'-' C~toie:T' ot 19~0 tor the a'f,&;i;ist~,:::>l, lmlletin., 

A i'ew rut:·D ws,ra. :1:pent £in111hir.:r. 'tllJ i:;1asur<11rm:rt.a en th8 oommaft,f!u. ehel.1 



and agillg 1,bEi ca.,roorcial aar.Iplas snd random digs.. The 1~om digs lui:n 

been oot;.m:1:reci. and t'(Pd tm-o11g:;.,. MaN-:h at 1951~ The C«:iml'Jl9Nial 9hell 

SNllplce !1aVe 1:Mm:n aged (200 shells pr tide series)tbrougb Jv.ly or 1950 

d:itionrn and O'flnjr t:tpport.un:li;y '!.<, O(!lleot dm.tG mui utill.aed,. Ex:caller.,t, 

vaa brovg,nt t.1, ~ cloae, 11:!.noe t.he J.950 7eaz class la ltOlJ ,~oo large tcir 

snoOE~el:l.ftu BOl"fitim..D€t ll",1.'1den d:.i.gitiriQ shall n~w ta done to tollov t,he 

grovt-.h of the r~ar class t!u-ough tbe fiabe,:,), stadia read:lngs were tdcen, 

pla.nkton t.t:,wr1 WN l'IWlde, &.1.vl ~<'.>m:.ru,1-cia.l ubell nsmples \ION eolleetod,. 

work w.a also stnrtecl toward :t:1.nd1rtg bov 11120!, vs.stage of. Nzo~ ol.MJU occurs. 

Tbt):!"tl 0011 llM'Ju sollle :mspji.cion that the razor clt.0,ru popula:r.ion could 

hlologicml1y be 1.n a:r:cel.lenl; eondit,ion while both OOllil!l!9rci,sl and sporl 

stocks the f'e.r.Jt(.lr ot grea:taut importance to the publ:tc: 11:,s :!:a the oleim.e 

tt!lrnd.oo 1.f a ])OOr harvest could poEJsibly be due to te.etor13 other that:1 a 
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to U1'.J rlig":er a tti aacon.dly the ola. nm.st 'b11tr.q' bis poeit1cn b:7 aor-.;a 

vioihl® maana1, ,r1tbar br .::a.bovi¥ig• in the 11\U"l o:r.- oeusillg a ift~irak J!oleA to 

nwmtial., dric 1• th• elan;£1 aeom t.o ~hov wll durlng ha.-a.'17 J>l.rul},;;on blocaa 

tfh:to!l tl'.111! dip;e~, call br-:>li.t. or dir~:, wat.¢r., The stag,o of the tide appeal .. !l 
; 

to tJB t1igru.f'itia :rt, in that a.f"ter t.118 ,::ha.rlge ot the tidtH.he ol.amtJ atop 
I 

cl.lgf.?':}r,s l.e11w t ::. t beach" :rn renaral cJ.ud will shov best, on thct build up 

toWtl~d ·tr., lo,ie rt ti.do of 1:, sel'ioa (fo1· a:.c:ample wan over a !)'.t,,..:lod 01' 



All of tht:sa ,u,d ~ otn( =~ ~,xr,J.11natic,DS ~1t11"Ja va:·yf..ng deg:~e,0s of' miz,,:r-11;:; 

hovmrer, nona ct them app!t\'r' l( t(i 'l!ti,iee~a :-1.:~· -~ht"J 1'01rp.'l.ot,o e.ni: t'i:m&l u·,Mr,\, 

Ae yet 1:ltt).e b.e.;1 ;,een clone tc ,:,xpln: .. n th.,s,i N-1oi;ior!~ ,:,t thl$1 o~ e\m :ltn1f 

other thi!.n 1,o IJ1a,t~ ftlDrtral n<:rti .tiona .1e to wM.the:r o&r.,l1d;10:us1, i 1111' oc-n•• 

di tic•Daa ,l·t,uo, 1f.1 ,n diggir,g e,r 1.>:ital'v--lewinJ di.1·,g;:irs fof:' d1gr;e:~-- ,~nlB'tla 'fl':•ork, 

Wo:i-;,k 1o b11iii1g l!ono on tb,t rMrt11el a11a:ilabi1U~;v- (o:t' ri.t:::oonsibfll•t;r) ot' th .. < 

clam te,1.11 t.o tl,.e d:l1:get"Bo 1'1,1,rl:J.ng e11)«:>:l.ll:,nt.t: hn:re ln O::~-egon •• ,: vl>ll iu1 iJ:. 

Woshl-Dgto:o uou1.d sem to ind.f.cn1t,e th.ci tnlit::u~.:,·::m :rucb:lli•;-.~r oi~ ·tlw r1!u:.o:t· f:lam 

ie ~cr.triot,oc! pr:iudlrily to a rupid dt:soent tc, :. dltf!f'.,h \fh:l.tm p.'.b0es :im.1.w 

ama~;.1' dlf;gern h.1 till llng!'S.cloHa poeition on t't1a:lr kne,.,g td{;h l1oad ckhttts, 

a.rm i~ eihouJ.di:-r t~. t.he SE.ate. aiu:1 vith their po£iterior po:::---t:f.olli9 1,:'!lCpoee-dl t;o 

e. moot, relentl,,u aurf., 1'"-:r-om 1,hese JIIU"llig apo:r-1r•nt,s H; wc,!tLd seem t,hat 

once t,be f:t<r~tl flirl mming olam laJ."'11ae r.s.ve se·ttled down acd t~m:a r,n too a.dul:t 

lllQde of lH'e; \;re can expe<tt t,hum to mva but vctr.7 JJ.t-t,l:3 oz, th,d.r own 

1.niti&ti" wi.thit. a re:r~tctr,d nreao Thir: of aourue ia tmd•lr :~v:mm.s.l flOJt,,.,• 

d1,t10:::1S, th\]IN' e.til aoma indimt,ione that eit.orn.:s or m!t\oa~l i'.ll&g'..t'.tudfil 100y 

ea.~:sa a "'l!ln.1:JidJl@: oui:;• or. nleJ:1. h&.ie ~hioh Q-.uit& p-rohabl1 eitilor d(jstroys ,.,r 

l'ffcli.1-l'fiributc;;e 1;hi, populat5.orai • 

.Path.~&D£~1 

:rn bl!y-1 E.Jli in1~1ta vhern :'.'Iat rinm bE,aohE'ff eoour onFJ v:Ul dbs&r,ro 

rct.T ·upor:t :t'C'J'if c1:-.· rif'f'lga on ·~.he irar:fE,ca ot ~:he itand vbt.r•" th~ g!'t;.dient o!~ 

tbe b-each is u:.J.fht" These 1:ain;, ridges 01° riffles occur on f.'L.<, sandy 

bot,tom on tbe <~<,nti:aen+...al shell! bat on a I.ut:,,,r scale a.".'ld ~:-:r right :tn 

,.c tho EShc,1►.,., ill Uie .ftin--:-11 or to::-.!o 7'hose bars ,rould sce1.11 to e!:d.lt L-:i tr.tie.re'. 

tht:.1 beaeh du:..'1.1:ie: pe11ied1J !')f, r-e:lil\tii:113.y" oalm etcr-f thl"ovgi:l a premiss ot 

aros.i.on f:ro:m. tht e~vc.r:l aidf.1 .,ni,t ,:.n;osi.t:.1,1:: i:,11 th,, tc,p and ahoi"'SWi.rd D:ide1: 
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'!::.11.1'1: :·. 1 t\,C.f'I*-J ":)J1• the :ir..c·r.r:Jtlt1S'.:i,e *'::redie,1t of t~':'l.t bttatlla• 1,lt,u {:'.b,., 'b~,e.~1 

"hr5ldJ np•1 i!i~rl ttutet, o:n tJ.L lncrea'f.oo. ox i:!'1•:.-gt1:lJ:rr elt;pe Hhi :h so!11Stb¥i& 

l'19t.:t'l-:~s ill •· r,1rr<rtl8t' bE:e,ct:.~ '.ttb!.s '1l'U:Ll:li.n,J •.:.p =:u~so rnriultE> :t~ •orte:hcii=-e0 

bilt'E he~.t.g btdlt t~p to f::. hE::l>.:;ht \111:i.oh OS'Cle•:,i.. th,:11: to b,,: ~;.ponfid <,)'.iJ 'nt1-;r :hw 

t-ice,e.. the,.<, l;arE> ara 2Ft1f't,1TSd to ,as •t:,a;t. ·;:,.a1-s'1 by t.he i'islH'..lt"Y~, lt .:te 

e:pperont i,o.,mv,,r that ii' ne.t,UI'G is to maint.a:ln e. reasonable ba:L.e.ne~i, Hha1~ 

gotie np lrl!d, c,o,m., down., 'I'htirilfore, when tbe ht!i:!ivy fall a-t,or;Jlt1 o~cux·i "YilH ; 

quant:Ltias cd' i,and are :t~d1atr1btrtod t1ea;nird b;r the roced;f.ng mart,, 'fh(:l 1~·]t1Ult. 

i:a r. :Lavc<i.ir~: :;,f 1-,tie borlCh~ ·l'hln L:J meJ'$1:r -~ t?laoret;leal e.xrJ.11n1;t:fo1, butt 

bare.- do ~ocu1,..Rt,)c~ gm.ell ent oJ:' ·the beacl:J d,OEJ':i c:tmng&-•8:ncl t:h'c) tlid:tll c . .t' thr, 

bi,11:e:h ,1u,.ug~,,.,., 

~'i!!Ytlq,; 

rbv, if• ,n aocept ·''.t.i.&ts 11 '1'.h.tt crl ~\a 1:,i,rrste l:tttl0 atter eet.U.i'lgr, 

2l i.h~~ bt:,aeb b"Jild:s np 1.cu:-<t ·t,eco::nGs Jl&'.'."l'{)rl 1nl f.,,rmt:i o:~f':!lhore bars ot1 s1,m 

oi3c,ceioue allc: is leveled otJt ia."lc b.J1.,o:..e.ai b~!,ai :11i c•t,hEiJ.•n; th•l:,1 we orw. Stt!:'i:rl.ae 

ths.t. :1 atoep g:eadient 011 c:.. rl!1rroa1 haaah H'll1 p:tevont i:.he digg,trr.a f'rr..iri :!'tttwhlng 

as f&Y' uti.t from the high w,tur l:b:1i'J as t :~:;v ll'l&,1' at a. i~:l.11'11' wh:~m the bea,Jb ;:.e 

broe;d and. ltrn?l.1 This clm.nge of g.t"adiezrt, 1n.r~1 h;!'.1V'8 a "';:r.en»:tr.,d::,u1s •,llrf~et, ® t.he 

~:'l't.3lub1L\ty of ·t.ho r.uruns s.t. Mff Olla t.ins llil"' -;'.:tfJ aub1;,aql:iarrt. bl.ppa..,~nt. 11bu:ldan00 

c: .. f t:lu'lllfl t,o i.h,1 d::ggeira" It, may hrthel' ba ~.dd·i(! thai:; ii' th:ta is the ,,011iltio.r1 

t:1.1vJ; isof.-t!El.lly i:J:rl~:ts s.»:;" p:roeram or il'lte.lli~int r:a.nago:men1, rr.uat be f'ul.:ty .~ware 

of th\:1 11~.·l:;t1.n, ,1.M aigm.i'iCE.nee ot the ch:ange::: 1:n anilabU.1.ty of elaD.fl M related 

t.o thoao charig,,a t..n bee.oo ciontour3 Thee:, ch-!llgi&U could VfitrJT lJIJll al.rt 'ln ,moh 

a menJ,1r ns t.o rentriot digg:l.ng ove:r mac.b. of the year and aot as a. -t.1hcak 

ag>!>.11lf:l'ii eeriou.l over,.,exploitf.11tion ot the totc;;l pc·pcla·:d.or:t,, ('.1Ma .1.!1\ not ·t;o 1lla,,V 

that t;.b.a uva.tl:'lble i:nno~· bi',;?.t1h pop-o..la"iiion :~, ~ot be 11d.ug back11 , mi,, that tha 
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popn.Lt:M.on as .J. , t-.ole is so pht®d ns to preft11t ·this situati<.'1:2 .f':rom t»:J.q 

repr,iaentative of' the entire at,oct.,) 

1Ptm4iell.'lU2.-J£tpal Tlj\UlSil,,si 

H':i:hh 'ii.basa ,::'l!rious bBaoh <~s in mind ·Ghe raaor cle.m 1 nveatlgation 

sot otrt on a :p:ro£:n.m designed to msee-ura these changea alld determine ·l;.hri 

sigrrU'ice.neo lf' Eir(Y ot these ohangee 1n relation to the ra1:or elem po~,"" 

lat1o~ It 1e e.'.i.eo hoped tb&t in the near f'uttire a stud:, nvq- be made on: 

the a.torementiODElli boat bare, ublob at certain times ot ·ihe year l!IMm t,, 

nppoi-t a good olt&l"& or the <tozinarola.l diggii,g, t.o deterJl!l.ne vhsther th•• 

bars av~nt11all:, lieoomo ava.3.1&.bi.e to ·t.he sport .tit:hory or vhether the tv, 

f'1.al:v3:i."ie1e tenc. tc, operate on t"tro dif'f'erent por~iou1J of the populationit 

du:rll-:lg i!OI!Q part.i: or the yt)lii"o 

~.aw~~ 
Foi· these ai'orementi:.>ned Jllll."pOaes e. lov pr.iced t.nmsit we.IS purohas,lds, 

a stad:le. rod nmdei ar:id a 100 i'oot steel tape pr,>cu:rodo Six 10-•toot len,rt.hs 

of om r.lld 1-1/2 inch pipe W?'El drl.11~ into thi, sand as 1m1.rkers., The mwt.hod 

tollo-t111el ws to clr1ve one pi"l:"01; atake (Fico 2) abo'11& the high water l:l1u 

from vbi.ch the l"'fiet of the st,akes vere orienteil-') An add:l tione.l stake vu 

plao•d s.bovo the high vatv 1m•k as a precaut!J)n against the possible l,,m& 

or. tha f'irat stal:e"' J. serit9o of' two (includ!lltJ the p.tvcrt stu.e) ol"" mort 

eta.loon wir~ placJtd in a line toward low water to insare ~ the cOl!lto'ar 

ot tho sue aect.~.cn of beach at all ·t.imeso Dii,tancea ve:re meesured and 

angles t.ak<tn bett,,een all stakeei plus anglea on at least one permanent. 

land mark auoh rui a house, flag pol.a, street ti:nd, eto<), Though atakea 

are loat, w.tth diucouraging regularity due to tourist.a di::,playing their 

b:rut,1 t.1t.rength, 1-re.shirJg out from surf action, ,:,r being bl1r.led in the 11am 
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,_7,,,, 

dua ·1.0 tbl!I sa:l<i btti.lding tlp o.n ·thn iJGE.~t:, "i.tu.r;e m~lNi 1-:,w! m~ ,,1;;.tirsn-m:.iiAl 

100.kll) it, posi,ihlo tc, replaefil ,u;.,y 01.· Hll lost fJTJ:-]W,'tJ eo J.Gc,:11I .s. ; •:>n-a et,efa., 

remcd.Di11 1 a plao 11 o 

Six !.l~ean d. t.i,.iie type n,rt!J 1,e,Jn 91f1t up :,n U.o ClatsoJ> B ,u.,Jhes !'01• 

et,ur.~r (Ff~g" l)., Cr.ne of' theta a:rem,5 ~raJt CO:DJJl.~t1:>JJ,. lcS"t (C>"' • ~~:le nor-t,h oi' 

the Neeanicmn R:l 11,r:0:1) duo ·i,o a norbhud?'d i:ihift ot the rive:- la i~:. v.Lntm·, 

Orif:-11lf1Uy it vn:s hoped that monthly ras.diilge~:onlit be ·tek0n o:,, eaab cl'tl•iPr, 

haWE:1ver. ·t.hie has oot !,ee11 possible (Table 1). l'he pro(;:ra.u hi.a 1-in 3.n 

op,:i>e,ticn 1-i1izme le.st Augaot and aa yet there u·6 ,tl(,t sutfioien ·. data f,o i,~.'"t'° 

a.iw c1onal1:11:<ivn 1~1aults, howt:,ver, dei'inlte meatu:l:'1!1.hle ei.v.Dgos !.,, aioo. i'.l:'(} 

ocetttrl.l!g <;;n -f;bo boach and it 1:s hoped ·that 1faen t'. fll11 y!lt\l" ~:t data hl\'118 

bee1n am,r1.nula;~ald &olD8 significant information w11;, be 1.>n h.rilld, 

f~;!!t-.11!1a 

Iia atrii.ual operation the t1~azv11t is set u;p t1t, the uppnu." o ;' :;:iivo-t, 81.akt:>ll 

No') a! :i.n :1'igo 2:p ~11d the lanse :.ts centezied on at~:ba No,) 3, th } !..netrt:,n-int 

ie thtm J.t,~1elad., The lteight of. No" 2 is takf>n in orde,c- to d9' -.o:,:-m.i:rie the 

cba1:~r• o.f the sand level in referonce to p:revlotu: read.:!.l1g~1 (-t, d1:1 vllJ. E1:,iab.le 

Ufl ·he, d•t.1.1ut iiny ,?;'.!!'OBS ohangee in the level o:r ·t.tio uppa.l~ 1J;.'lao t 11e well. n.a 

pl.o·J. all 1-oadinus uith :reforanM 1~0 the same dat., and ~:.ha ,:.,en i '.1.evr3,l c.i?t 

the.~. ds.ta},.. ,~b<J. htd.ght, of t:he tnmait lenao :La :c'f'.1oord1~1, thei mi.ii pc,1•u,>n 

p&l!tl:11~ t!~Mn th€1 bs.'9.t..ih vith the uta.diil'. roe md roa1:i.ng2 r11-e ·;;a]c,iii to t.l:fJ 

11ea1i'f-:e<'.; :ll'S filOt 12,t. 100 foot inter-vale f'rom t~1e t,:ransit.,, l;J.ie . :o:,."'son '-".tn.I"r.Y"' 

ir-,g 1i,bti~ 1•r;,d p::.aiHta, a 11pin11 as a mc\l"kor in tho sa:it at ,~ch po .nr~ 11 r1t·.a.d:!.n,;i 

ls { .i,lJ,:n,, Sincm t,hllt :l.:is1;acme le lmmm. b@t.wtt~ thu stakes ;:, c; ;1:-:,-ectic1n ca,:. 

be me.d<i1 t-::T ,n:11':li;t,:ton :i.11 the P!l,a211g,, When the ro,-5: drcp.1 0~1t -o • •~he re,acter ~ n 

lt.Q(:, o.:l' vtri1on i~:iv., transi.t ~, 1.uvod t.c t,ht, plJ:l n.s~"ld.?Ag tb1i la ;i:. readhig 

te.k:t1~, \h7!, he:'.gh t ot tl:ie t:re..nei t ::s aeai.:n tak'.ll,n .;Jld tha raadi =tt,J III"!/.! 
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of tho i;icle ,,r~ tt s luit sei-len f:et.• of reu.dinge hsn bM,n o:ol:, C"J toot 

(, .. o~a t;;, •l .. 1) tts rliitl.ano,s,a it:"/(1l'f'EK~ 1"8l'lg8d tl!'Oll'l l)00 to 1200 reeto ~·h:t.s 



leva:~ lw.pperw -~o bo ollly ?00 teot. fJ:'l:iJ.ll high ~ter 1iurin1 the a,tt,i.Dg aoason 

then ue :m:l!rht, ,.,:iq:ent t.lleal!it cla.mB to h, rt ~ldily a11i .la.bl,1 to thJ fi.ah.e17 on 

th.a;t f;b, ,. ftl"ll)£1t lr porl.i.011 of f;;he c.:u1't"<mt i.,opule~,;.ir.n in t::u.lPJ pa:t ~:1.tml.ai• 

8.l't>,1 :.'l.e le,oe.t;e•l from t.ba J..000 foot. i'..i.lle e.n ou~j" In r~f evitnt :it is ovidenh 

date nnd · ;hrouirh tl,e \11.ntei~ months the bf ;;1.ch bad a tai:rly 11:rron gTO.diento 
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'l'b,a p,10.:lk:tc11 ·~ov px'Ogrmu J.mi't!gt1;.>atc•t; in 194~· ma t:outlmii .:I i;h::rc~h 

1910 ~o farl;h(:11" i:t· 1dy the em.-]3' 1 Jf'c:, hie<;~r-;t· ell th:; r1u101r ele.1., 'fhf1 

i>u1u to ~~ha l"Cl'.ltine of t,he Mmm~·· vork the t.c,~u WGri& r,r;,a:r•l~r all 

take::i abo>:lt 1-l/~! ·~o 2 bourv af'tEir loar we.tar :l.:a t~,;~w.,1,;rt.:tor. .~11.J1 tfirpen= 

at.::.r.:",1d u·~ a'1,out 01ie 1t; f.eet,i tb<t hoop vat>. held al:~:htJ.y abited ~•t ·the, bc>dy., 

In t:lldr;g thoair, t,o,.ra the boet rei,ultii W:7$ obtdiiit1 on thf> le1e ntd~ o;! a 

Hhrua tim0 pur-mitted at:. tt>\-ffl ·;.1:&r'9 g1:nm a mc?t:.i o.1l.:l:>!3.ful cchm:k am 
in;''7~~;s:;;ii;;p, Fleming a.rd J'oh-'lac.n, 1942. 



f ;h,.t l~i' 11 f;fJJ:--:i"aa fr.om Sea1i.d.11, u.n,t (L: l.l"lm?~ •:,e:;-e ,a:!aaust,ivoly c·:r.e,.im.noo and 

&V!.'l"f larva round 'RS aepm:-at.ecl ,n:t. fo1~ f'ur&ht.,r obsernttion. 'rh(Jse 18.l"'li"U 

1r1a1'6 ttial:i :r:sasurnc.1 on thcd.1:> 3llte1-:'1 o;r••poa't;er:'toi." !'.Jda (lengt,h) ro:c1 dorao,,,, 

va1:rt1~a.1 axil.J (¥1.,ttn-aet.un11t dt.tpih) Dnriug th(~ i"llea':'ft'.rillg 1-»',)C)f)SS the 

laJT'.!:t wert mug; ilr o.lasr:d)~:t9d into tevEm t~'PElS (Figo -'J on i·,ln basis o.f 

geue~•.u Gin-tl;ln.et, vi•~ eptMid.u ehErrnt~r:::.at,:i.cm and st..."!g:e of durelopment 

{i,.,tt.J &tr-altf"rl. h:.11;e11 u'IJ1bo1 ~tu&),, 

'.•l'J:·om th,Jsa : .MTao, amid. ul1tJJJ a ,jolJo:rtetd i~ the SeptembeI· lv 1950 tow 

ll'li S 1:.int lleneh urd the Atl&:t!3t 29, l''.'.!50 th:Jl'Elf.ming aample from .'lo.) mi.111111 

noort!l o:f: ths Pattrr Iradal~i, r:a ~H1:rie0 of 19.1"\''tH'; ,iilld sh1:llla \tEtl't' eoleotad 

t-~'l' :tu.m:'11:.ing .:ln r1.::'Ci o:.yi>Up r,,;1d t::ntt~fir;uent phot,ogra)hing., 

i~ma: !S& 

'i:al,l,a 3 is t, llUl'DmllL1"1 fJf all the plankton tolt'~ ta.ken in lS:!,C,. Of the 

'17 tmm t.ak~t;, all wre c1"eoJl:6tf wit.h var;ving d.egre~e of care StJ 1ndion.tet1 

o;:-i t:10 1;.able, rat g:.ng from 10 ~;;.o 15 1;,inut,as of' n.pid soanni?lg '-,O saver.al 

hotil':, 61tareh (25 o.:~ the tow,D) ir.l an ctfox·t to remove and save •,.1,rery lan'a 

i'l:'om i;h(t sample,.. 

No b.1~~·0 J s.r'fte: ~· tomld. pr:Lor to l'-1!G'· 251, 1950 and none were fcum 

on <) 1i~c/her Z.:\, lS 50,, Butw.1f.:u tbeiu ,;:.at.ea l8"'ll WM pnaent iti ill but 

t;~,;r:1 tif thtfi tcnmQ Larvae ;,_reJ•e most f.bundant, batwoen June '7 an-7'. .!.uguat 8., 

Td1.fo 4 shc..,WIJ; the .f'Nquonoy ur oac·arenee of all types ,3f larvn.e saved 

bf,t,iAit,D thet$E· dateuo :l?rior,- to and f'ellcving these time:s less than tive 

lftl'Veif:I 111e::~• f"ouw 1iar tow lilnd thay wre all preserved i.'!l Bouins solut:1.on 

n-tJrJ.1 If :tt tmrosui ~J e to m1.1u,anre ,,r t;rpe th.em.:, 

!..a nw,r.tJ.c,neul r•1•evi.ou3ly th,g b:tvsu.va larvae wer.>e roughly b,;oken into 

e~TOn t::r~e" Tho iext atep 1;-as to single o,1t .1'ro:m the 268 l.ar{.'80 maastl1'9d, 

tt1eaf1 of' th.a §.5~ ~~o T'JrpSl 1 \f:!,:'9 first Nm:iwd from the p1cetu1"'9 when thcv 
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ffl'":ldcztie c.ii' fl'·:..J; :;n_r ai1r.ils1•iiiioR, 

A!1t 1lit.t. 'l'yf& ¼ ,i, 5, and ? ·Je:i:,e pl.attGJd (L-«ii} vJ:tlh. the r-enllts shown 

:r,ie:~i>f.irn pf c:., ... ,mlc1-•nt. and r.:;ort.'!ilitJ' in thai. the rJeak ,:,t' ,:1.bun1ar:ce is earlier ,~? .,..,,,,_liAa,l .l1311£.«,,,.--.... -'1".'i.M1'«!1"--:':CO 

wr'i'l?"ll1Ve Lrrx·t·r,e ot: Ma.lpequ~ Be;y1, ? ., E:., I, .. , Gil :?.:r:Lotte Mo :3ulliva·~ Fisheries 
ae,Jli~;.l'(th %.t;t;•l'd .:,f Canada;;, Bulloti::a too ! 'lr;, Ot·l;.a1111p Csr,.¥1.a., 19{8 .. 



.tu1d t t· gI'tt1te::1· H!'.{f:Oituce M1::n1 t'.;..:Ii,i; :,£' ffo_. 4. Al,K th~ .GP})(Ja:r,moo o:f !lo,. 5 

pruee d"·!I ti~t. ct fo., 4 by :tb•-:iut- otw ·0011t!J e:r.oupt ena :i.n ·t.ha ,Tnti$ 7 ·~ow r,hi,oh 

i~: 1 u:i:. y s. Btmll G:Od not & eomp'.l.$·i;G Iarva .• 

Ii: Hf• 1ewc1: :, Noo l !ls btilX:,/~ !~.~lW! ~-• r:;.ni l.r, !,, 81.::d ·7 m .~9§~,,1 

h.':"V'e:e t,tfl f<>Fn 1,x repr-eae::ata l.:~ pe:r.·::ent of t:.!.EI 1E:l"Y6, noJ.:'.tjCrl., ,d em t-bi:1 lst·/ier 

'TJ. ;:;<":?'11:tWt fe.:r- n total of 8;; ~t1ont of the ·l;.·,tal tal:.en i:a t?1, t,nra iupec+...ed,. 

wh::L(t U>tJ.ci tw, t::iG a:p11ot,r:d p1ctw!'fl ainaa the :ie ,?.? e t;Joo t\lo d,,tdnmrt bival.fla 

of' tte m·r 11., 

I,;. r.m.ov.ld l: 'l noteii t.hat dt1.::r·1r1g the oou.~fK1 o:l:" the rrummar fl I work several 

em..uJ nhalls f'ouno in EJOll"B-BniDg -OJ'6I'.J.tiona ,a:,'G :i.{@nM.:~i$] ::'.3 i~:1ose c:,f' f,i,Qi!!ll &o 

AJ.110 ~;~O.hf,lenel ,~allo of adult MIM1S?a. .~,, ~-f~!S~M?,ll!j .tHj~ JJ;W a.."ld 

~L:!;•JJq llm2~m1f i:.t m&j" be f'oam oa "Gue Cltd,t:01 ~ b:~r,oheo., 7 . .in adults of Telline. 

e.nd J·<a:,ot,e•, have oo &n fmmd in the sr~a j·aat inside:-. the nio11{:;h the M~&m1cwi 

Ri~TCll'o Nti livll arecrl.mtins of ~o .an~i b~V•) b,.:.f(,1} en110ur.ri,OL"~d a8 ;yflt, though 

"t,btty a:.'8 n.ri:-o:r.t~:U.y foiu:d in the :rocq ~roa bat¥non thil ttt1ovs: end tiJ) .:.,t 

~ri:l.lt.mnok mra.1.t, J. C81"(1f"tll s~ hasi y,,-t; t:> :Xi JIE•de t,1 d,,r.er .:l.JJe ametly 

vh:1t, a·>et'rl.et of' M,valvos do occur i:v. th-1 e.r~a, lik,wve)!. .. ., ·;;im "'tiurl.nl.Dg J..7 pez-cent 

of tie W'Vlt p1·1,bt.bly repn,f.ent &Olff:f o-r a..U o~ t11e afo:~mnti .i:11Sd apecieso 

P:::-om df.ad sh!llla, aCNiening :l!"e,rults and ;,la11l:ton ·';owa a ·:1tirles of 

pora;i;i,1•le prl.nts br;ve been m&de.. 'l'be eiiu I':ln,'r& "1ftll'l Tl'l>m 750 '· to 9o 7 mi.111met4trso 

:l'h,t c;,o ';1 1:1iJlinlr.tei• ahoJ.l W6.f1 obri.o:rue]J· a julf~·:d.1<9 razo:,. c1a11 ~:e'rom comparison 

w1~~h the e..dt•lt), Using the radia·d:o.i rib j·;1s;, e.:n1 erio:~ ti, th1 hi»ge ligament, 

h.1,::igf.. <.eeU1, thl?. ·tb1n "bill" 01" "~dpn Just ,ll08';;f,r1or to tha hi.»ae llgamentp 

:1 c:iro1,lj 11':te" eit11.at1oi,.s or ridg,,s ,:,i, ·cha :imall-1,t> ela.111E1 :plus ·U:e aforementioned Ir 

pl,>il Ltg t}f type.o J, 11 S, a.ind 7 the S,ti,·~:tee. iifai! tillt:d in from t :i,.,. larftl. thl.-u 

thll ro·,:t, 2-H?Ya t,o tho jt.":1Vl'!lrd.le olani.:. 

I!;. t:!1'1(,t,ld 't& !'lotecl 't,he.t Do livr.1, ei,,~ 'ttY->.1:-0 t.nktm }et·r111ten 750 u and about 

/4 nt1.:·.1:..!ll(1i.c::t"B,1 ·th:) shells u,,ed to: ... y .. hott',l'l b ~t•te~fl thes,., t~·o si ~c,a wre i.:.aken 
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il-1 t,;1'.~ :;>Lw:ld;on lle't. oft Stmi111t :ai.:,ae.h 011 Sspt~eir",or l, 1930.. At th1e 

a1za tho ,lama auimed. to have settled to thE, b,:,t·t;om and given up an active 

plnnki;oirl."' a,,d.atc,noe, but wz-e still so ti:nall as to wash thI-ough the 16/inch 

n~r.ih uiN 001,oen used f'or i"i.nding tho amall clrms attar they have aetc:, Thia 

in-•bofa,r.:e,1 s:tze 1 s tho 1.reake:ct lillk :Lu tbl'J \rho le aerioa and it iei at this 

.'iJtag-1.1 that :ae,nrly all ot the a.fore:ment:S.o&.!d coiil.pll,ratiw ohs.ncter·istios were 

r1tH~.ne:l to e.aau1·e oorrect completiol'.I ot the sa:doflo 

Dt11:;1u:~~ 

1:n v:~m,r of thEJ fact t.hat, no b:lv.e.lva 1.ar'm uere tou::ld prior to Mai)- 25, 1950 

it, ,,,otud aoem that the first epawlng occurred sometime dur:1.Dg the latter half 

of Mc~o Since: tbs tows are o~ q1m.'Jitative ttnd in no ::Mm:se qrumtitati~ 

oorup ... •'ini.blo one flan only infe1· rela·th~ abundance between the s,1veral t,n,ea ot 

lal:"1,a 11:1 the tows and the dates ot tb,ir occ-unenee., &,ran the 30 f'e.otora 

ho1-:"l:wer provide z ome interesting p<>S£'.1billtiss,. As prtnri.oasly pointed out 

the lc:w Dmllber of type 7 larva early in June eould be mr.pl.ained by the ditti• 

ou1"r.;y of finding t.hem as well as their dellost.41, nature plus th1J damaging arreote 

of the f'oJ:'!llS.lino If this be the OU:.ffl then t:1'10 small mmbere o.~ Noo 7 l.arYae 

in respE1ct; to tho subsequent numbers of Noo 4 n.nd No., 5 types lllfl.7 not be as 

inconsiertent as i';:1oy first appear to beo Aatmrning that No,, 7 :L&rra are those 

of' .~l" ~~h, no definite date for th,J fi~~ spawning cm1 be ~,.;steel, however, 

it ~roulcl e,,ppe11r i~•., have lasted unt:S.1 .:sometilM t:tround thE1 first thlrd ot Juneo 

A. S!ICIO:OO spawning would seem to have t.akei1 p:1.&oe in the middle or the latter 

::ialf of July; ho.-1over, again this E,pp,u-an1. s:ituat.ion could be due to the 

:tailur1 l'.o find the 1am even though they wan) present in tho tow in small 

:1Wll'bem over the otrliire periodo Iri ruw event; the1·e are 1·&1rly definit• imi­

•sation;J ·that dur:h~ the sl.l!Dl'llJ&r of 1951J tho spawniog waa spread ever a period 
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be o~· tent.at,i1.:nly oo»str!ered 011 belrt: -~hot3e or §-11 ~!'il:!Ydi1 m1011 ·though the 

cil>tmm,taJltb.l rrvid,ane& ,rould indtoii;_j<a: ;~b.ia tc be~t1l. F'u1GU:;'{1 seO",ioDing 

of the gen&d e1a1n'.:ile~ takf1,•1 ·through t:~e 1M&80n and p1 ... aiu1:"-rod'. elmuld aid 1D 

chrlt;rit,g t·:1e1 ;3:l.tuation Soma\ma.t~ ·ant:U thin 1o !one om, 1~ut, .ust1• on the 

barJie cit the pla:'.\kton tovs that the Jpn11.d.ng 1st.ar.ted eoioet:ilm ~.n mid-May and 

bi e·~i:dng om mq 1181' that tbi 1950 plt:mkton Jl!'O@.TWl V,!IB mod.eratel:, 

auticest11'!1 1:!1 th,, aocompl.1shment o'E tts <l)rig-".J..n&l ob.;leei,j,:vos, ·"iJ:lollgh it leans 

Ol1 t.he "3re:H t side it vould l!,ppaar ·that the i~1"Y'a of' §':..i....) ?J..!\Ya bas 

bM1n f'eiilly st1ci:-:.ooafa.lly idantif':ltid .uid :! good St'trltts cif. Ell:l.rJ,:r st.ages have been 

collect.et and mr.mntlldo 

dat.a m·a lac'ilng inaof'ar a.a t.he t1E1tabli1th:mant of tho begim:d.ng aad onding ot 

the, l!IP,Hvr:iiag een,~on as wll as th.u i:,tldi<mtion ot the t.iu• at 'ltd,:m the peak 

(11' a.DJ') or ~paw'.15.ng occurs., 
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Iri ,"1,ev of the :ract the.t in ·!.he future l>~tb. tbl t:t.me am the personnel 

ma;, r.oi:. l:ie e.nilable to carry on quite sueh an intenid.,,e plankton program 

a:~l ebo -.d.th o e:,e toward tta:rth1:Jl" increui~ the intorma:tio·il nov on band 

t.h<:l foJ1o,.d.ng neommendationa ere t:anta·~i,rely. made: 

la One pltmkton tow pr,:- veek at one station ra.thar than four as in tho 

pB.trl:. nar:cJ¼ to begin in mid..Jlprilo 

~ If poesible take e seri88 of tow at one or ona-ha.U' hov intervals 

3,, DeviN some method of takil!lg quantitative tow so thnt thit aeason•a 

dafai m ll be co:u;iarableo Possibly allme sort ot rack could b0 made to hold the net 

while a usuUNd volume of water we poured through it (hare again ;soma sort of 

cr.,ole er eeriee :,f samples made to f'lnd the volume of imtsx• mcessa:ey· tor an 

adequate eample) ., 

4"' Furtha:r at.ton should bo expanded to collect live ap,,oime:lls between 

750 II 81'.IC lo S l'Uil,, 

Charles F.., Woelke 
Aquatic Biolc1gillt» 



T;::,bi1 l. 

Smrima17 of Contam,e Tidten 'l'hroa.,gh .l1>J1'1l 251• 1951 

Ji;m:._ l, __ ...,.m--.U_..AE!A III At'&IY . mav 
8/'L?'/50 

9/J.2/50 

10/~/lJO 

l/S/51 

AMa.I 
Ane. Ill. 
Area Ill 
A:M& Ilf 
Al"NV 
Area VI 

t.h.?/;o 8/28./50 6/25/50 8/2S/50 

9,/~/;o 

1.e/25/50 10/24/SO 10/23/SO 

11/8/';o J.1/8/SO 
1/5/51 l/lJ/51 

2/:;/'J.X. 2/3/Sl 2/3/'IJ. 
3/6/'51 

4/:?'1'./ ;>:t. 4/24/5]. 4/:!i,/S]. 4/26/51 

OoJ mil.lee north ot tha Neoanicma liftl" 
20 O m.Uea north or Gearhart. ent~ 
l,,:i mllea north of Surmet Beach ent.ra.nce 
Otf. 9th A"NIIDe in Seaside 
10 0 mUea south or the Peter Iredale entl"8ll08 
lo3 mlles north of the Peter Iredale entn.noe 

At!a!l. 

8/28/50 

10/23/50 

l/'5/'Jl 

2/3/:il 

3/6/t;l. 

4/25/51 
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Hp, ai'~o @2 
100\1 
20l)il 
;,con 
Hci.:. of fa,ma. @300 ° 
4003 

50011 
6000 
70011 

800'1 
900n 
n,t,, «[ 'l'nlu,:o., ,;gso,11 
1000'' 
l(J,IJC 

A.Na IJ: 
Data, 4/2,;/51 
Timi 9# 20 a.:,&.. 
Low Ha1,m-i 9125 2, mo 

Stadia 
Readlugo 

' Elovation from 2 
in Raf'erence to the 

... 1QL2~Q..§.IP.i.Idn\ 

-1/2° 
s.!J.-5/8D 
-s-i/_4 11 

.... 7-s/8° 
-7➔/8° 
-9-•'J/28 
... u-112° 
-lJ6 
... lJ-J/80 
.,,,t:J,.,,l/_8fl 
=14"'1/2 11 

.,.,13 •• l/Sll 
,,.,,16--1/8° 
-1:7-5/sc 

3-3/4 11 

l-Jl,o, 
-l/211 



. . 

~~ 
&1~ 
ii 
ii. 
X 

al~ ~-2(1(2) 

1a 

ail 
z1 

tl 
& 
M 
&1 
~ 
ii. 
X 

~1(2) 

~ 
& 

15 

X X 

~ 
ii ti 
& Zl 
.I 
X ~ 
X 
X 
~1(;~) .I 
.I 

;gl 
xl 

14 6 ,, 
liqa X """ f< M tetke~ no iSJMr&e f ot.tndo 

~ 0 t'( tt, taken, la:rrra,.'l p!'OIIOl"'Wed in Bou.imo 
xl= fc til ·ta.ken~ ~wst1"9'8:l;f en1dnad, no larn.eo 
P."" 1'(1t,t talren, mrlmuativel7 9Xa1\linod11 la.nae Bouina 

Pl19Nn\1:l. 
&l- Tm, taken,, ~\UBtiw,~v ~nod., lanae eaftd 

and Ut,e(i tar motmtiJw, l.s~th11 etc. 
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TabJ o ,i 

~u.en.tr cf 0cct:1•~ of.' !&·TI.le 

RIH,_ 'f:r.l!IIL pt +1DL -•-~· ~ . ......,~~,.~·--•· 

1,__,1• r-- J . , 
Al& - !i,,__6, 7 - i., ......... IQH't!i& . 

6/4/:50 - !t"' ,:, ~,., ; K:,°j 
t•,f "" 5 Se~f!id.fl 

6/?/:lD = co , ... 1. 2l .,_ .. 1, 71 81!:ao:tc:e 

6/ll/SO ... ,,u .... ,. 16 ,. 1 19 86u:l.de 

6/ll/50 .. .,, ~-'r ,,.. 
"'" 9 <"c> 8 1'7 Geari».rt 

6/22/50 ll )L ,,... 3 13 ~ 
•' 2 33 &iai,ide 

6/'Zl/'!,O 3 !► !, 4 "" :t8 &lBJ:l:lc!e '"" ,.C·.~ = 
6/3(\1,0 l ··~ ' .. a 18 <r;. - 21 Seie.s:.we 

7/3/50 8 '-► ' i'I, ,5 t,• 
7 tt - 29 GG~.rt 

1 /13I •:,,, 7 f;. l 7 4 .... ...... 23 Sea.aici.a 

'7/19/50 , . .,. .,. ,.,,, l.2 2 2 .... 16 ~.rt 

7/Z'I/So 3 't ... s 9 2 4 24 Seuic.e .. 
8/2/50 2.__.l? - 1-~ -~ -~,-.~ ............ .li ~ r•.i1 s.a:1.e. 

Total.a 42 r, ' /48 lll i.,3 32 268 
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Figure l 

... ,a ti.;n ot ■tripe .. ~ '9,tor o•'9ur ■1nadi•• 
o:-: 1ihlt C la ,aop ,.,. ... 

South ,tot1iy ot C.l\Dbia lli-wor 

Swae-t; .Boaob .ril trano• 

\,, 

IT 
U.uth ,,f '.'leoard ,,.; 

'i.v<!>. 

I 
I 

__j 

• 



ncae 1 

PJ.M...t .. ·•&Jte •4 WMI I t•te • awt.p fU (lee•• ... Gltu'lart) 

- / ,/ 
,,,,,, 

~ / 

/ -
11 / 

\ / 
/ 

\ 



Figure 3 
Contour• of Strip i.iuinb•r .2 (:. • .::; mil•• north of l.iurhart en era.no•) With 

-10 and •15 Foot Lev.la lndiaac·• (Eelc;ht of i.'ide in Braoket1) 
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Ficur• 4 

vutLnes of General 1':,-pes of Larvae J:t'ou:1d in. Clatsop 

Beac:1 Fla11kton To,,s in 1350 

type 5 

l'y;,e 3 Type 7 

Type 4 
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CLAM W1.STACS 

4t11Cfli 

At tho ~ t1a in T1ev ot t.he r&earl.1' oomp1.ete laok of iDtormaticm 

on th9 abJeot of vutap it 111 1apoeeible to even gaua the ammal loe• to 

ti. tuhlfy from th1a aourao., To obtain data aeveral poseible routes ot attaot 

mq bo toUCMld. 

lo Obeok of tbe beaob after the turn of the tide tor olama oa the 

nrf'aa. of the sand d 1n dug holftfJ. (It bu been tou.nd ill WaeJw,gton that 

in 80ll9 oa8U 1n a11 ettol't to g•t a li.Jld.t of ~ lal'ge 81• olama u h1p 

u 40 parcen\ of' the holes v1ll ban email al.ams ill th-,) Posa1b]¥ l'On1m 

oheoks of randoal,J' aeleoted areas at frequent 1ntenals vould J'.i..id SOJll8 good 

elate.. 

2. Omot for damagec.t ud vhole shell.a of f'l"Nhl;r kS l led clalD8 at. the 

111gb tide line ot eel.eated area.a. 

lo Obeervat1on and notation ot vane alQt1ma .it oocurs euoh as obeervi:Dg 

the mmben ot clam ho.1.ee dug v.lthcmt get.ting more than the mob by tour.tsta. 

4o Dlaoard mll. clams 1n the Nnner followd 11)- 001'llll8!'C1al diggers and 

attempt, to follow t.m1r 4..tb:ff' to aae if a7J1' ~ IIOJDlt1 mo8', or all ot the el.am8 

v.lll dig ill 4DIS sun1ve GI" it th• baoome eaq 'f/ffJ1' to pz,edaton. 

5<- Make a 81ilff117 of auto OO'Gl-te, etc. and inquire about vu'8p ot cl.amao 

In all oaaN the illf'Ol."M.t.ion \R1Gld be at beat NlaUv• and vou1d give onJ.y 

the 01'Uclut or abaolute Yal.uos, bat. would pn ooaparabl• figures f':rom. ,.,...r 

§JmtFiahs, 
Bo data a:re a.ftilable 011 the J.ou ot o1ama due to the aport t11h817. 

Undou.btedl.7 maD7 elamll are iDJIINd mth abcmtl.11 and 1lff8ll caught du• to 



haper·ienee. Aleo ll8D1' olamn are eiug and due to their ein an either 

left in the holo or diaoarded on th(!I beaeho Oil occulcme diggers haw been 

obNff&d at ti11111Ja of good diggir..g '~o spread their oat,cm on the sand 8114 

di1:1ee.rd emall ~mm el.ams and eom.:ume to dig mrtil a limi't ot larger olano 

baa beell takeno 

One individml. oh~ 4uriDg ~he put tlRl'l!lltl" (OD June 30, 19'0) 1D the 

•care• ad dog Z7 el.am arid piolr:ed \!p 23 el.ams OD the beach rug.bag fzam tho 

mok only to entia cnahe4 cl11111S,; 

1io intormation OIi vaetap by \he d1gpn after leaving the beaoh bu boea 

aollected though then 1s probably iJom& lolls hoDl the BO'lll"Oeo 

Waate by- thi9 oport fisher;r al.one would be rather dif'fioult to aaaen 

since only in the •Cove• oould damaged and dl11oardecl clams be oouldeziecl to 

be those ot the epon diggers onl,y. 

It should al.so be mentioned that mzr;y tovleta are still 'Glider the 1m­

preaa1on that they mDat ob....,. the 3-l/2 blob aia limit whioh is mdoubtedl7 

aaueing 11i"Ute-moJ!"e publicit;r 1a i.idet! on this point. 

P9P!!iFPW Pklilr 

The ~ digger vutea olalll8 u a l'l1le 1D onq one ~ that 

1• when the el.a is of Sllb-lep.l 81•, 1n all probabil1"7 the wute th• 1a not 

injur., to the Ol'g'allia bat rather apoaare to other predaton men the olam 1• 

thrown away or left. ly1D,g on tbt aand. When an undaralud el.am 1a ctq om ot 

three alternatives 'l1JA7 be f"ollwec.!1 1. replaoe it. 1n the aandJ 2o drop it. 1D 

the surf, on the sanll, ~ 1D 80.DB other JDIIDlle1" diapoee t4 it.J 3. market the 

olamo 

Tb• tint a.1.ternatlw 1• bi~ the .IIDtlt cleainble 'bJ' tar. !be 

IIHIII ..U - le lie U. -' 11 II p:rwu ... N falP • ••• 11111 £ ··­

vaal.4 !DH.•te aid tbl Wzd wl11 oooar ..,.,,,,. • tbl Jans• oil tbe "'•• 

http:4ur:i.Ds


... 

in obs~ the 11ise regulations am the sbmdance ot larger olams at the 

time.., .bother eeoonctuy procednre baa bffn enoountered ill vbiob the d1gen 

p1i1eh and oruah thia posterior and ot the shell so that they are nearly impossible 

to meamire aoou:ratel,J' when marketed., 

The oub-lepl olam presents ·tha most serious problem from the latter pU"t 

of Juno, vben a tv.eater share ot the previous seUOD'a clam se\ reaoh a.boat. 

?S m.ll.sme+..ers or greater until late fall or earl.T w1nliar vben this .,._ olau 

of clama has been antirel.7 reanited into the f'18heJ7. On the bas1e t4 

o0ll'lll!el'm.a1 shell aamplea th1e would appear to occur in late October or 

Novembar sometime., The ema.U olam will also p:resM!t a problem a't aavu- «J!llJDtlrOial 

digging is restricted to the more hea.Yily dug imler reaches or the bee.oh, either 

by' adveree weather oondi tion causing hea:r.r suri" or low tides ~ poor lllllgllitu4e 

(roaghlT -Oo5 or higher). 

Thus in obt.fdui ng data on o1am wastage by COIIJD9l'01al diggers om should 

direet his eftortri toward the m.UID'Jl8l" and tall digg1Dg u V8ll aa DNZ':11' a--, 

poor lov tide. Thia period of time would pl"Obabl.7 cover the 1!'911"8at loss to the 

.tf.ahez,- f:fom this source. 
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