BAOGRESS RYPORE NO. 23

RAZOR CLAM JIVESTICATION
Jgrnary theiy April 1951

Qereral

On Loownbsyr 31 My, Donald Twolyy left tlhie i.weutipntion s1i returnsd
%o Oragor Stats Sollege to somplate work ou his Mastor of Seicite
dagres and Mr. Charles Vesilm vz %2ansferied from marine fish:ries
to assum . Twxy's dutios,

Daring the oae geod tide ceries in Jaruary saverd. rendom dige were
made, soulition nators (dzassed walghts) were teken, sereenirs: was done
1,3 oiles norih of the wrsok of the atsr lredalo, shiiin reedings were
tnken Tor eccmntow: siudies, sormerelil shell samples were collected sand
soveral plankton tows wors mads, Tiw remaiinder of the month wves apent
firdeshing work o the pamst ssarou's nlarkton tows and neaswring ecommereial
ghall garples eollested last fall,

Tis Lirst part of Febrmayjy, Mr. Twohy came up fron colleg: to help
with the f4e¢ld work for severel deys during ths only guood tide reriss of
tho month, Ths 7ield work ’aliosd the sars pattern an that cone in
Jermary, The remsiador cf Fatrusry was speat wWorking up the rszuor clam
statisticn from 941 threvgn Cetoder of 1920 for the statleticel bulletin.
A few dags wers spent finishizvy up aasurarsnda on the commercisl shell
sanples..

The sunwel change over from evondng to mornlag tides durdcg Mareh
serudded {a porr 4ides for the momtia and s a sonzequanee culy moderate
sucesngs was agchivved &t bolh screening and random digpimg. Duting the
1atter pari of iy month & low surf permiitad sorw fairly good digging.

Flankbon bowe and gome oconats of eport digeors wore talken,



s

@ith wiia the staff mooting ard the P.F.B. moeting tadrz pisoe
guring March, lab work wne sovsubat neglooted. Mg, Twohy =ums up fivwm
Cerrallis for soveral dayz helween winter and srring quartsrs and the
rethod to be used In aging of chellsn was thoronghly cisounsed. Sines then
aost of he ros time her been epont taking cdge to check messuremnte
ard aglig the earmarelial astples and random dige. The randem dige heve
teen mocanred and aged tivsough March of 1951. The ecvmmeralal shell
semploe have hHeen aged (200 shells por tide series)through July of 1950
and meseurad whroogh Marsh of 1951, These dsta bave ell been forwarded
te M, Twohy lor ineorporatioa inito his paper or the razor olam whiel: is
te So ccmpletad Zn the near fuiure,

Tmpundl;y fair wvosther durdng April made for idesl £1314 work oon=
ditions and every apportuniiy %4 sollect dats wep uwbilized, ZEzmeslleri
randon digs wore mnde, sporti sonsuar work was begun ir sarmest, soreerding
was brovght 4o e clope, 3iuce the 195C year clase 1s novw oo large for
suogosnfil screcning (raxlen Zigglng shell now ke done to follow the
growth of the year clase through the fishexy), stadis readings were teken,
plankiton towr woure mode, wvl somusreial shell szmples wore colleeted.

Worr wes also started toward Tindirngy how maok wsstags of razor 2lams oscurs,

tanorel Theoretionl Nisewssion of Raser Clam ivailability

Thers hes been sowe suspicion that the razor elsm pojalation esottld
hialoglenlly De in arcellont; sondition while hoth cormwireial amd spoct
diggere worldd do vory poordy. Ragaxrdless of the overall cordizion of the
atosks the fector of greatent importance to the public liss in the ciams
horrasted., T34 i of extreme lmpartance from the mane.genwm‘t. gapeet to de=

ternine 1f a noor harvest could possibly be due to factors other than a
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corrospanding ordislon of the wioe i,

dppuning tind the stosks are 1r good acxition tha presenca op
abacuce of alam: ia the diggar's bazy beeovss » function of aveiiability.
Avadiabliity o “ha digger $3 a resuit of mamy factors which sy be brokexn
roughly imto tw) catesgories, !Miret of 2] the clam beds must be acoesalble
to the digrer axl sscondly the oiem miet bLatray his positlcn by soma
vioihle ngens, 1dhar br “shoving® in the suxf or ssuaing a "uink hole® to
by forzad en th: erposed toagh, Caanses for the aebion of the ciam which
maigen hulg roaltion lmown 2re not toc woll andarsiond, Seenlation rave
raapant 1r effo:ia (o ezplain ihis aitusiion,

Sere of th: more plausidle anmuors offerad by lesal inbabitanka are
83 Lollswe. Th: swount erd poselbly types of food prossnt may be in—
flueatial, sine: the elams zeem to show wall during heary nlankion blocus
whiloh the diggess call brouzr or dixty weter, Th2 stags of the tlde appeais
to bo gigrifica:t in that ai%r the <hangs of the tiddi!ihe clan stop
®*ahowlng® Za ths: surf and at thls tiwe the greatsr share cf the commerelal
digesre leave t:3 boach, In genersl clams will ehow best on %he build wnp
town:d the lovest tide of ¢ series (for example whan over a pavilod of
suensecive days the tides exe 0,0, ~0.5, 1,0, =i.3;, =1.5;, ~l.4, =1,0, eta,
tha besh digeinr gzems to oezur on the flrat four days, even though the
tiden wa the twr Pollowlry days will be lower), Some commsreiusl diggers
oul. that this (s due %o the olams 2ither stayinz desp In the svand, or noh
phowrivg dee to the previcue day’s digging activitles. In any event clamming
is nitew pigridlcantly poorer - the Jagt belf of a lew tide zorlen, The
drawg 0 conepiocs exre anid to Do exsellent wizather foraeomaters in that

nfens i'or poversl days proceding a heavy gtorx they will show poorly.



w oo

A1l of thesn ard many otncy axplavations cave verying cegreos of merlis,
bowaver, ncne of Shem appear ¢ ta vmyessa iy tho ascmete and final soow,
A yet 1ittle ray been dore to wxplainthess wearchicrs o7 the ciem 1tsali
other than %c¢ naite genmaral pet:luns ae to westher verlitions, rurd eene
diticpe, atu,, wisn digeirg or interviswiry diypars o2 digrer conaus wak,

Work 1g beisg come on the sotusl] arvalliabilify (ox acesoeilsldty) of th.
clen beds to tie Jiggses, Nerling eyperizanis hore ip regon ai well an in
Weshipgtsn ouid seen to indiente the tresxunicis ucbilidyr off i raror clan
1s rogtriotad primarily to 2 rupid desecent to o dapth which ploces mexy
suateorr diggers In ch ungracloua poeition om thelr knesn with boad dowm,
grxr ol saoulder ir the sand and with their posterior porblons wupowed to
e oot ralentles: surf, From (hese markire exporiments it wouud ssen that
once® the {re pwinming alam la-vae beve settled dovm end teiten oa the edul
mods of life, ve oan expeut thun to move tut very I1ittia om thalxr own
indtietivs withdr e mzs“:}ri‘:cted ares. Thir of course is wndor wnmsl sote
ditions, thore e1o come indice'ilioneg that eborus of wmtanni mug.dtude may
cavsa & "wushlig oui® of alen hede ibioch culte probably sither desiroys or

reédstributos th: populations,

Basgh. Chancoe:
m beys and imiats where lat sead beachen cocur oas wlll obssrve

row upon o o piffles on the guxfsce of she sand whers the grudisent off

the beach i3 eidght, These rai ritdges or riffles occur on flu) sendy

bottoms cn the continenial shel? bot. on a lergnr scale and asywv r»ight In

He the shesa in the foram of Larz, These bars would acenm to ekl in Geouerd

the beack duriig perdeds of relativoly saim staf throvgn a precass of

arosion fron the gemwexd aide and Jdocosition on the top ard shorowsrd nide
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af Sko hr. Howsver, eo tho dmscr beack ds rsashed, Hhihic eboowwmand vessh of
Pave 2 evepped By the Inerzaniar raddet of Whe beadly, tlaa Shy heed
"hrildy op¥ aed telees or arn increaved ox drregular elope whih sometines
rarvlye in e narrower beect. Thiz suilding @p WUise rarsulis la ®affshorel
bare helrg bulld up Lo s keipht whish egasss thsr to b smposod on werr llow
ticdee. Theeo vers ers vefsrred tc as *baat sars®™ by Ghe fisghory., It is
epperont howavar that if neture is to mainbtailn & remsonablie Lalenss, 1ial
goue np ruet ecme dowm, Therafore, wher the heavy fall storii osoux; vas.
gquert’iizg ¢f sand are redlstributed seaward by the reoceding surf., The rasulth
i3 r Jeveiing of tue borch. Thir i3 mersly s theoretleal ex.ianation Lul
bare do ceeur--the gredient of the beash does shenge~-and tho widbh cf tha

boseh shungs:,

Sgmavlon

How, if w2 scecept *thets 1, The elams wigrmate Ititle alter selting;
2, the beact bullds up and besomss anarrow and forms ollsiore bars on soyme
oacceiong akd 1s leveled out and basorsy berid o ethemy; than we can suridse
thet 4 steep gradient on = narrow dassh will peravent the digrors from reaching
&3 e ovi frowm the high weter lins as tiosy xay st e wime whsn the beash s
brovd and level, This <hange of gradiert my have & “remsndons »ffect an tha
avedlabllity of the aiams &b eny oue tims and (he aubsoequent spparent abu.dance
¢f clums %o ths diggers. Tt way farther be addad that 1 this is the aondition
thet aaleanlly axlcis any propram of intelligent ransgomsnt miad be fully sware
of thu nziure and significencd of the changes in awailabiiity of clsmms as related
to thoso chergae inm heach contour, Thesz shengse could very wsll act in auch
a mernsr as bo restriet digging over muech of 4the year and as% as a check
ezeinst sorious over-exploituaition of the totsl pepulauion, {This is not So say

thet tas avelladble inmer beach populatden mzy mot he "dug bask’, bui that tha
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“;6“
portilaticn as 2 vhole 18 so plxged ns to prevent this sisvetica from balng

ropragentetive of the ontire stook, '

dntroduetion %o setugl Traneit Work

Hith %haes various bsash changes in mind the rasor clem investigation
sot out on a program designad fo mousure these changes and determine the
significencs 1f ary of thess ochanges iIn relation to the ragor ciam popa-
lation, I% 1e e:eo hoped that in ths peer future a stndy nay be made on
the aforemsntioned boat bars, wbich 2t certain times of ithe year seem &0
support & good slare of the vermoreisl digging. to deteramine vhsther these
bars oventually beecme avallsble to the sport fisghory or vhether the tw>
fichardep Sond tc operats on tuve different porilonas of the porulations

durdng vome perte of the year,

Foy those aforemeritionad jurposcs & low jpriced tmsit ves purchassd
a stadie rod made and a 100 oot stezl taps procurad, Six 10-foot lengths
of one rud 1-1/2 inch pipe wore driven into the sand ae merkers, The mathod
follaved was to (rive one pivot, stake (Fig, 2) above the high water lins
from which the r¢st of tho stakes were ordentsl. An additionel stake was
placad csbove the high wator mark as s precautinn against the poesible lose
of ths first stale. A serien of twe {ineludinz the pivol steks) or mors
stakon wera plaucd in a line toward iow water to insure taking the comtoumr
of the semn sesticn of beach at all times, Distances were messured amd
angles tsken betveen all stakes nlng angles on at least one permanent
land mark such a5 a house, {lag pole, street e¢nd, ate, Though siakes
are lost with dipcoureginz regulerity due to tourists displaying thelr

bruote strength, veshing ovt from surf actlon, or baing buried in the sand
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duz io tho sexd building np om tha beesh, vhute mgles rmwl va imrsmerds
moken it possible 2o replses any ¢ all Losd Dirkycs go leaw s: ond eteboe
remudng in plaes,

Six srean <f this Lyps hsve besun set uwp ;e Clatsap 3 .wahse fov
ptacy (Fig, 1), {me of thera arons -ms comiztaiy less (0.3 :ile north of
the Mecaniewm Fiver) dus “o & northward shift of the river la % winber.
Crigieeslly it was hoped that monthly resdingsvouid be Saken o eaah etyip,
bowever, thie bas mot hear possible (Tabls 1) The program b been in
oparetion pinne last Angnot and an yet thera;e,m' not salfisien: data to ahow
any conelneive wssults, however, delinite mousueabds ahsngss o end sre
osouTieg on the beaeh and 1t ia hoped that wiern ¢ full year ¥ date have

besi. accumlisied some aignifieant information will be on hand,

Erenedury

Iv actue’ operation the tranpli 1s set wn at the uppor o sdiwvet etake,
Fo, & ir Pig, 2, and the lemse is centerwed on mtsl:a Fo, 3, th: instriment
e ilen irvelod, The height of No, 2 1ls taken in order to &2 urmine tho
chaige of t{he sand level in referonce to previcu: meedings (tuls will enable
us 50 cdesiet any zross charnges in the leval of t46 upper bose: ue well as
ploi a1l reedings with roference to the sams sty and the seni levsl on
thai duta), The neight of the trunsit lensc ie recordad, thei ons peyoon
pesig do4n the Basch with the stadla roc and realinge nre %Gak:i: to the
neayest 118 foot 2t 100 foot intervale fyom tre trapeli; She wrgon Calrry-
irg the rod prace: e "pda® es a marker in the esawd at smeh poo¥: 4 reeding
tep felen, Sines iko dilstarce 12 koowr baotween the stakes g ¢ aveestlon can
be mede 27 wardation in the puziug, Whern the roi drops et o' the resdler's
lfae of vioifon Gas Srans’it 13 movod te the pin asxldng the la:i: reading

tekor, th: helghd of the trensit 1s epain taken zzd the readl ya are
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antiiwed o A fioe bopch pid into the surl s 2w s2 ke red zerrioris
aoirage wilh parrdt, The distence fyom the sturtirg polit o the edge
of tha swef’ g also regordsd.
NN owestting op the dads in tte lub the mathod shown In Tellis 2 ie

Tordanel, "ne elevations showr in tie pight hond -oluma, widek hwws bhoun

sorrad:@ bo tae 10/25/50 send leval ars plotesd ('ig. 3),

Raogbha, 82l 2% wrenlo

Plgurn 3 ie ths gruphic pioture of the Gearta-t steip te date,
Fisk she oxooptdin of the first set of resdiags thoy helght of the tides
aro qriite sonparsbis end all readlugs have toen taten withinm civd kour o
Iovi :eater, 7% i: of partisuder interest to nefe #he wids rangs of dis-
tansi: reashed bryomd No. 2 steke on the vardious datese, Thoug! the range
9f tiuu 5ide on t's last seven eets of rendinge hss been oonly C.J foot
{~0,3 % «1.4) tre distanses irvelved sanged from GO0 to 1200 feet, “his
ahows tias “he attual avres wvallshle to the diggern has varied Dy 100 pore
gent durine the past ten momthe. I wngt be noted that these digtances in
buemsalie; nre it eorplately reliidie, anee the muwrd esmdlticns on the
various daboe #e1e not tha same xnd this faeter rinys & olypiffosrt
rosgt im deermeining jusb how fer gcoe ean go 0% <u bhe aeszh, In the case
of tho refnsl dr:ip in glevatlor f¥wm Ne, 2 stoks however the surl does 2o
ash as » gonbyolling factor so Fer as aohval. énte sollesiliz ers concorasd
avg. weheahly £ar the purpezes cof tais dloeussion w11 batiay show tie astur..
Yoot ehensy. Thr: phdfheia poesltion «f the LU and 1% Tach letals bave
Boun pliteud o1 bigore 3 Yo shew how thews lsvele re affested by the changn
af bawh ovutenr, These tw: levele may hawve Littl: diraot infiasnes on
the natoeld digziig of the adult clame, but 1f the .arvas s¢ cu definiie

Jemals of bhe »e1ah the locsticn of those leveis 1 very lrpersant., I



e
thoe oians should hubitually prefew tc mel at the L5 Peot lsvsl end this
levs. huppens So do ondy 730 feot frum high wnler (during the sutting season
then we mighi. zxpent thesy <lamps o he readily ava’lebls to ths fiskery on
near .y oy reezorably good tide, On the otker heni if the set abould cecur
when Gh: =15 frot “awel was 1,000 Tect fiom Righ t:de then thay would be
sona deranly }lee: uccessible, Dats sathersd By rasdom diggixg Indicates
that the greatsr portion of the cuirent populeticn in vtale pardiculsr
ares I looated from the 1,000 foobt Jine cm ou%. . m nuy event it is evidend
thet ther in 3 feinite casnge in the generzl character of thz beach aftexr
the Mrpt fr2l storms, whizh cccurred the firet weok im Ootobse, for previous
to that time t~e boaeh had & ratter irregular corbour whersae after this
dats and Sheeugh ths winter wmonths the beach had a falrly gven gradiemnt,

The ilnrch and Apill readings are baginnirz to show an irregular lot again,

Recormendation:
Stidp digrizg sheuld de done directly adjassns to uhie cecniovr study
aveas bofore g1y dofirite statemenis san bs made ar to how cleze s relation-
ship eoleha bewszon theoe obperved ehangeés in ths lisaeh and ths cwailability
of the lun poqulatilon. 4 Lese 1lise ghovld be estrnblizhed betenrn the stripe

ge tiet the verdcun lewels of each sirip zay br coiparel wish shat samn
dsval in anothar i1 absolute values, The stedy of ome or nore of the off-
aorc bora sheddd 14 made ae soon as pogeibls, I the hopad fy resnits
are pchisved witt this progrem a wvaluable tool will bs awallabie for utie

ligatlion in ey fature rsgulatiosz of the rascy elan fishary.


http:t.,opu1e~,"1r.ll
http:ftl'tl:,la.bl
http:reGt.fi'l)J.Il

s d .Cr-w

Bodd v of 1230 K 5 3kbon Wovk

Tha planktch tow progyan innuguoated in 194% -me coutioue ] thyoagh
195C %o faxther ot:dy the early . ife hlelory of th: ranor elsx., fThe
prim1xy cbjoctives held 1o nind vere o med 312 pooamisg seapcy, 2019
dofiitoly ideatify the lamim and obiile g esviep of alsoe e thw

en=lispt paesibla atages througk to the cdui? orgaifiem,

Maih sl Mueriaie

Tovs ware tukin with a parachote siik wel of zbout TC merisn per lash,
or s mesh aisc of Hetiwen 5 and & (Sverdimp, Flemlag and Johneow, 1S42)7%,
Al Sows wore presarvod with 10 percont Sormaldir uion ratzrairg ffrom the
beac,

Jus b9 Tha rortine of the sumeer work the tow: wors maexly all
taie aboat 1~1/7 to 2 hours after iuw webter ia coajunction wish tempers~
twrs and ealinity samplea. When pospible tows wers takon at Seanide (usually
12%h Avemas), by the Gsarbeirt and Sunsoet Besch erirances and juet rewth of
the sreck of the Pister Iredaie. Thece tews rang:d frop five €9 fer minubes
in longth and were as a rule teke: by walking thuvigh kmoe-déep surt holdirg
tho 1t by the hoon at the mouth. To avedd fouling the net wiih aard
shlrrad up about oie’s Yeet, tha hoop wat held allhtly abead af Lthe hody.
In taldiog thoes lLovs the bepd rerults were cobtadrai on the lee anide of a
bar ere thore is ustally Juwse cand boirg thrown about Ly tke guef,

The Lown were quickly smanmed upon yeturm te the laborstoww amd
as a ¥ule Zive hivndlwve larwveo were removed exd proaserved fn Ecajus goiwtion
for anssible peglioning exd wounbing at pome futurs dote, Ther. the
tous were prosariel in formelin {or lagter groes eiudy.

Yhon time permitted all towe uzze givern s nere aavsful choek ard
*Tha Qcaau, Svel dz;ag, Fleming ard Josnsce, 1942,




o en

£inelly & series frem Seasids and Guirbard were exbaustively crsmined and
6vsxy larvs found wsee soparatsd ovt Yor further ctservestion. Those lamvae
vare thev rsasurcd om their anterior-posterior sxis (lemgth) rad dorso-
veutral axis (wilthe-nstunlly depth) During the meaturing process the
lareaa werz2 vougly olaszivled Into wven types (Fig, 4) on th: basise of
goueral ontlline, plge, spewlal chera teristiosn and stage of durelopment
(i.e. stralgyi knge, umbo, Jtu. ).

Trom thoge [ervae, dead ghoile sollaeated i2 the September 1, 1950 tow
ah Suasst Beanch und the Augusb 29, 1750 goreening sample from 1,3 mileas
nozth of Shs Patur Iredalsn, a sailes of Jervsce wnd shells were sulecgted

for wowating in lzso oywmp ead :nkeesuent phohograshing,

Ronplig

Table I i1a ¢ pummary of ell the plankten fows takem in 195C. Of the
57 ¢xe Lakan, all were crzehed vith varying degress of care su indiacated
91 tiw Lahle, reig.ng from 10 4o 15 rdimites of rspid scamniag no several
hour: pnaral (25 o tha tows) im an «ffort to remove and save uvery larva
Dum the aample.

Be bivaive Jervae were Jowad prior to May 25, 1950 end none were found
o Jyiober T, 2551, DBetween thess datez larva wore present 1z 211 but
fiva of the tows. Larvase ware mosi sbundant hotween June 7 arnt August 8,
Teblo 4 showe She f'requenay of ocecirreres of sil types of larvie saved
betwsen these detss, Frior to and fcllowing these times lass than five
larvee vare fourd per tow and thay wsre all preserved im Bouins solution
reklig 1t inposeidle to mussure or type them,

ig morticned rreviously the bivalve larvas wors roughly b:okxen into
sevon types. Tho rext stop vae to single ont {rom the 268 larins measurad,

thoae of the S, patnuls. Type I ware first romivad from the picture when they
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woey Ty oanoluslvely sbous Lo b the lerva ef Myhilug gp. 1hie coms
erarien sma posced afber eompariions wexro made with thae orotos of larwn
of thig pooms  Sulddwan (1948}7, 1hs lengtbewldih dota taker were pletied
‘Flez. 94 %0 Pwithor astehlish tho somogenity of Ghese lasyr z1¢ ag ons
wi s axyed thiy feldl inmtc e wery cefiride Talterm, OSve may alsc note ir
re3xgs o Thowi “aren that $hany 73 not appear i the tows wubil June 22,

Farshoy xzre nation of $he lay-al types Lled to (k2 raspizica that
Biry iy 8, a2l U woro but vzpdous stigoes of develoment ¢f the sz specios
wibh Ko, 7 the sSralght bdrge, a3 0 the esrly winioo rrd finaliy No, 4 the
Lesbor mobo sterer, Agein cerparissk vtk Selliven (1943} abcw:d a rarked
#ion.cerisy bo thore of the Atlartie Coart zolative of 3. zatuls, Eopig
Alpuedng. Tyoe FBo, 7 mey te coanured Sc protos 1 and 2, stage Fo, 5 to
338, vl o, 4 with 6 azd 7 cn piete VI of Sullivarie papsvr, Come
periwen witl whbrtes of larvae froa Vashington beaches xva adiitional
eridense of guong sbnilarities,

Aa Bk Tyre L 4. 5, and 7 e plotted (L) wiik the recults showr
e Pigueo 9%, trene plotied dats wexld eeen £o furvther corraborzte the
viswl saileritios of thare larea. Thougk tie dates of occuizencs of
tysae 5, by ew 7 do net follow toe sxach pattern ome weuld expret to see
{1alle 4 ix ket Ho. ¥ ronchen 1. pea¥ abandamoe (in velatiza to other
lecmn. oeaztdng 1 the tow) abont tlio same tioe ap Bo, 5, 1t zhould be
nobct Shat thess rwre the evallca’ inéd nost dAfficult tc Yird as well
et tho moeh frazile, 4has the sheils wars more eul:ject to destrvetlion from
ths fovmally wwsservabive which unforturately waas not aeuntraliszed, Howaver,
3 velationsify of lio. & tu Ro, 35 vorld sesm to he ip sesordznce with the

pesiern of development, and rortality in thet the peak of abuniarce ip earlier

.s@! G B S DADS UL A, S T (R TR W

felve Tozvee ai | Mglpsoua Bay, ¢.F.I., Chiriotie M, 3ulliva:, Plsherias
Eeaosrab bosyrd of Canads, Fullotin Fo, £7, Tthawa, Cavade, 1948,
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amd ¢ £ grester naygalitude bhan vl o Ho, 4. Alsc thy gpywoarimon of Mo, 5
rrace dog that ef Ko, 4 by about oue nontl: eroupd cne In the Hwe 7 bow vhish
wvet «n'y 5 Bhell eed not & comploie larva,

I? ve sevept Foo 1 as being Myiilup sp, end 4, &, smd 7w 3, ostulg
lexwes, tle formsz represonts 13 jercenmt of the lerwe collsch 4 end the latler
Ti yvercant for o total of 82 persint of the L-tal baken 1a %2 tows ingpectad,
whiel vondd bn the expected piotwre ainea theie sre tho Hwo durdpant bivelves
of tle ares,

1o phovld Lo noted that du~ing tha sourasn of the summor®: work soveral
pmal’ chells Tcvud in sersoning operationa sace icentifisd =3 thoss of Pgetan gp.
Alao ceonticnel 3talle of adult Mngowd %2, Schiscthserus oy sklid and
Teliim bedegorats msy be fonnd on the Cleboon bzeches. Live adulis of Tellina
end Masome hewe been found in the arsea jast iagpdde the month 7 the Mssanleun
River. Fo live specimons of 8. pakisllii havs bsen ennounmiar:d as yet, though
thay ae reportediy fouwad ip tho roely area hatwaen the #sovs - end tip of
Tillemnolk Hemd., ¢ carofnl survey bas yol t2 o mede tn doveriimne erxectly
what secier of bivalwves de oceur in th: arsa. dHewever, it romaining 17 percent
of tle larvs probebly represent soms cr all of the aforemaniined specles,

From dead shells, soreening regulfe ard Hlaunlton “ows a surdea of
po3iidve printe heve beer wade. Tre elz» ranje s from 756 : to 9,7 millimeters.
Tha €7 nillimeter shell wee obvilovely a Juveoadle regzor eclam . from comparison
with the edvls), Using the radiasing rld jas: anierior to th: hinge ligzsmwent,
nie eeth, the thin "billY or "wicze® just regscrior to ths hinge ligament,
Tedrerli 1ite® shriations or ridgss ot tha swallsy clams plus She aforementioned V
plott g of types 4, 5, ené 7 the sevies was Tilled in from the lavve tarc
$ha povt lezva to the Juvenile slam,

It abenid Yo moted thaet ne live elzus were Goken detzsen 750 u and about

4 il lmotors, thy shells ured for jhotes batmaen thesy two elzes were taken
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in thv olankhon ned off Sunsnt Swach on Septewser 1, 1930, At this
sizo 1hs slams seemed to havo ssttled to the bobttom and given up an active
ploricionia axistence, but wers atill so small as to wash through the 16/inch
mush yire ascroen used for finding the small clams after thsy have set, This
in--batiweent slse is the weakect linmk in the wicle series and 1t ie at this
sbaga that aearly all of the aforemertionad comparstive chavracteristics were

nbillred o assure correct ccmpletion of the sariae,

Disgupsion

in view of the fact thet no bivelve larvs were fouad prior to May 25, 1950
it wodd seem that the first spavming oeccurrsd sometime during the latter half
of May., OSince ths tows are only qualitative gnd in no assnse quantitatively
compazrahle one can only infer relative abundanue between the saveral types of
lexwe i the tows and the dates of trheir ocenrreace, Evon these fastors
hovaver provide some intereating pos=ibilitiss. As previously pointed out
the lew number of type 7 larva eariy in June eould be sxplalned by the diffi-
culiy of finding them as well as thelr delieste nature plusg the demaging affects
of the formelin, If this be the csase then the amall nmumbers o No, 7 larvas
in respect to tho subssquent mumbers of No, 4 znd Fo, 5 types mey not be as
ineorsistent as Giey first appsar to bDe., Asswnring that No. 7 !lerva are those
of $. peikrlas, no definite date for the flrst spawning ceh be o’ated, however,
i1t would eppear %o have lasted untll sometime uround the first third of June,
{ sweoad spawning would sesm to have GLaken pimce im the middle or the latter
a28lf of July; howover, again this epparent situation could be cue to the
failurs o find the larva even though they wero present in the tows in small
aambers over the ontire period, In aqy eveni: {here are fairly definite indi-

3ations that during the summer of 1950 the spsuning was spread cver a period
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o six d¢ eight -msks, whoathey this wes s eontiuncas epauning or an
intermpted sre car pot dafinitely be stated, This sarw piotiue may be
derived by taking the No, 4 or Ho. 5 larwal types. Agrin cne rast be
sautionad that kil ferther studies aro made thoes types of ‘erre mast still
be orly tentatlv:ly eousidersd am belrg thease of §. prinls even though the
clreumstential svidenes would indiesie this tc be/gc%;% . Puti seotloning
of the gcred sanmades taken threough the nsason and preserved shounld aid in
clarifyirg the aituaticn samevwhat, Intll this 1o dore ono 3l apstime on the -
banis «f the plankbon tows thuat the spmuzing ctartsd scnmstimm in mid-May end
comtimied uoill d-July, the magritade of the gpewnlyg baing ¢ntirely um-
known, trough thore in all probebilidy ware %two peaks of spawiing with &

swsll cdribble gecurring batwsen thess puaks,

Ir sumzarising one may say that thy 1950 plarkion prograa was moderately
successfuvl 1a the accomplishment of its original cobjectivos, hoagh it leaves
maedi Yo bte desired,

On the syellft side it would sppear thait the laywa of S, wbtala has
been felily suoensafully idantified and 2 good suvrles of esrl) stages have beon
collscted and moninted,

O the less succaseful side we mush place the spavming scosson since the
date ars leoting insofar as the entablishment of the beginming and ending of
the epawring censcn as well as the indication of the time st whish the peak

(if eny) of spewiing oceurs.,
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Beminjsiiong

In view of the fact thst inm the future Loth the time and %he psrsonnel
may rov. be evallable to carry on guite sueh an imbensive planiton program
ewl elro with en eye toward furthor inoreasin: the informstioa now o hand
tio folladng rascmmendations ere tentatively made:

1, One plamkton tow ps week at ome ataticn rather than four es in the
past scarch, te degin in mid=Aprii.

2. If poasible take o series of tows at one or one-half hour intervals
ovar a tide sycl: to determines the optimum tlne for takingz ths tows,

3. Deviea pome method of taking quantitative tows so thut ths season‘s
datn will bs comparable, Pessibly some sori of rack econld bo wmsde tc hold the ret
vhile a resgured volume of water vas poured through 1% (hare agsin scme sort of
cyale cr gerles >' samples made to find the volume of wator nsceassary for an
adequate sample],

4. Furthar effort shsuld be expended tc colleet live spucimens betwoen
790 w enc 3,5 mn,

Charles E, Woslke
Aquatie Biologist,
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Bumzay of Contours Tekea Through Apirdl 25. 1951

Kfos I Arsee II  Aves JIT _ fArvea IV Ares V fAren VI
8/19/50  &/1%/56  8/28/50 &/25/50 8/28/50  8/23/50
912450  9fu4/50

10/24/50 16/25/50 10/24/50 10/23/50  10/23/50
11/8/50 11/8/30

1/5/51 /5751 1/5/%) /5/51
2/3/3L z/3/51. 2/3/5 2/3/51
3/6/5L 3/5/51

&5/ A/u/51 4/26/51 4/26/51  4/23/51

Aros I G.3 miles nortt of tha Nesanicum Riwsz

Axoz Il 2,0 miles norih of Gearhart snirance

Ares I7I 1.5 mlles north of Sunset Beach sntrance
Areg IV 0ff 9th Averme in Seaside

Ares V 1,0 niles south of the Poter Iredale entrance
Area VI 1,3 miles nortk of the Peter Iredale ertrencs
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Tablz 2

Mathod Follound iz Workipg up Stadiz Rexdings for Plottings

[

Digtense fyem Stake Stadia Elevatiocn from Elavation fyox 2

3o, 2 Readingo Ra, 2 in Raferemce to the
_12/25/50 Sand Level

Hgs. of Grnps. 82 4" 0 =1/2¢

1000 é~1/89 e2el fBY =2=5/81

2097 3-3/4,° wdy=1/4 0 =5=1/4?

300 11-1/8° <T=1/8" =7-=5/80

Hgt. of Grars, 83000  4-1/8° =Tl f31 ~7~5/sﬂ

409° 6! -1 ag...]'/

500" 8¢ =110 =11=1 /27

6000 Gesd /25 «w]2=1/27 L1

7G5 G=5,010 rl28/80 «13=1/8"

800" 95,8 «12-8/8" <13-1/8°

oo 310 b4 #14=l/29

Bgt, of ''vavo. 48007 45 «s125/8" =13-1/8"

10° T =15~5/8¢ =36e1/80

10800 8] /20 =17=1/80 «}7=5/8"

Aven IT. Hg‘t ef Ho 2 sw:e 4/25/5:. 3=3/4"

Datar 4/23/51 : o, 2 phake 10/26/50  3e]/40

Time: 9120 a.r. ﬁ«mr*tion Tor chzmgs af

Low Yeler: 9505 2 m, pard lovel =1/210



Tald) 3

Summary of ol Flaritton Tows Taler in 1950

——ene Tows Here Soken . Total Ho.
Segaide Gearher: Suazet Peters Migs,

2,?1/550 z x x % % ab So. Jetty 5

25/50  ={3) 3
5/23/450 % Crab Bost <ff So, J, 2
5/25/50 z1 = 2
GO am 2 :

4/ 3 B
6/1/30 g,ézg 2
6/31/50 g2} 3 3
6/13/5%¢ 1
6/22/50 1 Seazide Aqusrium (2) 2
6/27/50 i 1 3
6/30/50  xI z % A 4
7/3/50 E ] z 3
7/13/50 ® ik P 3
7/15/50 = = x A
7/2‘/’?/50 & X = 3
8/2/30 ol x ] 3
8/20/50  x1(2) gxi(2)  xI(=) & 7
8/12/50 Z 1
8/20/50 % 1
8/26/30 7 1
9/1/50 p 43 1
10/23/%5 x1 1
Totels 8 15 b7 é 4 57

Key: x = T Seken, no isrvas foumd,

X = Toar teken, larvas pregorved in Boulns,

x}~ T¢s7 baken, exhenstively examinad, no larvze,

Zi Tow taken, oxheustively sxanined; larvee Pouins
Preservai,

Fl~ Tow Seken, exheustively exemined, larvae saved
and ueed for mounting, length-wldth, ete,
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Febiv 4

¥roquensy of Ocsvrrenss of lLazvae

Date __ Typon of laxwa -

Ao 23 4 5.6 F T Ieeskiun
/4756 = = = 38 e 3  Sasgide
/130 = w L 21 15 37  Scaglide
6/11/50 < - = 1% 2 1 19 Sopeide
6/11/50 = N 17 Gearhert
/2275 11 ¥ -~ 3 13 % 2 33 Scaside
&/21/5 3 & - %5 4 i = 18  Sesalde
6/38/50 1 «» - 2 1B = = 21 Sessgide
/356 8 4 4 5 0§ 2 = 29 Gearhert
9/33/59 7 & 1 7T 4 =~ o 23  Sesside
7/19/50 = - = 2 2 2 = 16  Gesthert
U250 3 L -« 5 9 2 4 U Seesice
82/56 9.3 = 7T 7 - 26  Sezslde
Totale 42 17 5 483 111 3 32 268
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Figure 1

w>aticn of strips eset up for ommtour studies
an the Chilopwbl
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Figwe 3
PFlas of.anglés md msasuremsnts eu swrip $1I (2.0 i, No, Gearbarty)
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Figure 3
Contours of Strip Humber & (.7 miles north of uesrhart em:irauce) with

=10 and =15 Foot Levels Indioav: (Esight of [ide in Braokets)
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Fijure 4

vutlines of General Iypes of Larvae Found in Clatsop

Beash: Flankton Tows in 1300

.o,0l Type 5

iipe < Type &
Type 3 Type 7
Type 4
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Figure 6A Lagth-width pled of type 1 larvee.
(in miewens) |

Width

Fguwe 5B lemgth-width plet of Yypee &, §, and ¥ Javwee.,
(\» mierens)




CLAM VASTAGE

general
At the presont time i view of the nearly complete lack of information

on tho subjeot of westage 1t is impossible to even guese the anmmal loss to
the fishery from this source, To ottaln data several pessible routes of attack
may bo fallowed.

1. Check of the beach after the turn of the tide for clams cm the
surfaco of the sand and in dug holes. (It has besn found in Washington that
in some cases in an offort to get & limit of only larges sise clams ap high
as 40 psrceni of the holes will heve emall alams in them) Possibly routine
chooks of randomiy selected areas at frequsnt intervals would yield some good
date,

2, fChock for damaged ard whols shells of freshly killed olams at the
kigh tide line of selescted areas,

3, Observation arnd motetion of waste anytime it occurs such as observing
the nwibers of clam hales dug without getting more than tl;e nscks by tourists,

4a Disoard small clems in the manner followed by eommercial diggers and
sttompt to follow their destiny to see if any, scwe, most, or all of the elams
will dig in and survive er if they beeome easy prey to predators,

5. Make a survey of auto sourts, ete, and inquire sbout wastage of clams,
In all cages the information would be at best relative and would give only
the crudest of absciute valnes, but would give ecmpersble figures from year
to year,

Spoxt Flshegy

Ko date are svailsble on the loss of clamg dus to the sport fishery.

Undoubtedly many clams are iajured with shovels and never caught dus to



e
inoxparience. Alco many clams are dug and due %o their sigze are sither
lef% in the kolo or discarded om thy beach, On cecasioas diggers have been
observed at timoa of good digming “o spresd their catch on the sand and
dizesrd emell broken elams and continue to dig until a 1imit of larger clams
has been taken,

One irdividuoal checked during the past summer (om June 30, 1950) in tho
"Cove® hed dag 27 elams and picked up 23 e¢lams on the beach ranging from tho
neak only to entire erushed elams,

Ho inforuation on wastage by the diggers after leaving the beach has boen
collected though there im mbgb]y aors loss from the sourcs,

Waste by ths sporé fiahorj a&w« would be rather difficult to assess
einee only in the "Cove" conld damaged snd discarded elams be considered to
bs those of the zport digzers only.,

1% shonld alsc be mentioned that many tourists are still under the ime
prossion that they mnst observe the 3<1/2 inch size limit wvhich is undoubtedly
gausing wasts--more publicity is rpecded om this point,

The commersial digger wastes clams as a rule in only one instance, that
i2 vhen the 2lam ig of mub=legsl sise, in ell probability the wmste then ig not
injury to the organisz but rather exposure to other predators when the clem is
thrown awvay or left lying on the sand, VWhen an undersized clam is dug one of
three alternatives may be folleweds 1. replace it in the sand; 2, drop it in
the surf, on the sand, or in goms olher manner dispose of it; 3. market the
elam,

The first alternative is biologicslly che most desirables by far., The
sesond would sesn to be the most emmma prastics so far e easval cbosrvedion
would indicate and the third will ocour depending om the laxmess of the buyers
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in obsarving the aize regulaticns and the sbundence of larger clams at the
tive, Anothor gacondery procedurs has baser encountered in which the diggers
piach and oxuash the posterior end of the shkell so that thay are nearly impessible
to neasure aceurately when marlated,

The sub-legel olam preseats ths most serious problem from the latter part
of Juns, vhen a gwater share of the previcue season's clam sat reach about
75 nilitmeters or grester vutil late fall cr early wintser when this year class
of clams hag been ontirely recruited into the fishery, Om the basie of
comerolal ghell cempies this would sppear to ocour im late October or
Novembor sometima. The small olam will alsc pressnt a problem at anytimse commsreiel
digging is restricted to the more heavily dug inner reashes of the beach, either
by advaree weather cordition causing heavy surf or low tides of poor magnitude
(roughly =0,5 or highker).

Thue in obtaining dste on clam wastage by commercial diggers onme should
direct his efforts toward the summer and £all digging as well as nearly any
poor lew tide. This period of time would prebably cover the greatest lose to the
Pishery from thils source,

Charlss E. Weoelke
Aquatiec Biologist
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