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Sept" 28, 1949 
S0pt. 29, 1949 
Ocr'G-111 3, 1949 
Oo-b, 6, 1949 
Oct. :w. 2949 
Oci-1;. 21. 1949 
Oct. 22, lS49 
Oo·i;. z::i, 1949 
Oo·b. 25, 1.9411 
Dec. 18, l949 
,Jen;;, s. 1950 
Feb. 16. 1950 
lA~b¢ 16, 1900 
F®b~ 1'1, :U?50 
Feb. l'l • 1950 
Apr. ?9, 1950 
Jima 15. 1950 
June 15, JJ)50 
~!''Ulla 16, :Ul50 
,lv.oo 19, 1950 

Mesh Siz<~ of 
Scr,;en 'ITised 

16 ·to j_;n,, 

:w ·to iY.l" 
],6 -"~o i.n. 
16 ·to 5.r~o 
16 1:;o :i.n(l 
16 -~o int-
16 ·co in, 
16 ·bo :l.n., 
16 to in.~ 
16 ·to in~i 
16 ·i.;o i:ti,s> 
:rn "'co in,,, 

6 ·Go in'° 
16 ·J:,() :ln(!,, 
G ·bo :l.n • 

16 to :l,v.. 
6 ·be, in .. 

:rn to :1n,~ 
6 to in .. 
6 ·bo :ln.,, 

Area Screeueid 
III 1V V ;,:t V'XI v.i::o: 

s 
3 fl 

3 
3 

3., 
14 5 

10 '? s 
11 m. 

6 
i:l 
i) 

l 
5 

1 
6 

6 
'! 5 
JL l 

8 
6 
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Totals 

Area 
Area 
Area. 
Area 

20 

,6 mile men.th of the P<,1ter Iredalo 
.2 mile south of ·i;h? :,ou·!;h Jetty 
.,~, r.dlo south of 'r,ho :f>otox· I~o\al@ 

S.7 mil@a il'outh of t!lk, Sunsei; Be,aoh 
entrance.,. 

19 16 11 26 :rn 

Area V•0 l mile sc,uth ,:,f: Gea:rhe.r't; 
Area i!:t= Off 12 ./l,ve,. • Seaside 
Area VI:t=Off "D" Av'IJ•e S0aa:l.do 
Area VII! ,,. Cove Area 



~:1:~ of ~~niE,g 

Srunpl.e areas were, ax•o:i.tr.s.1·:i.ly s0l0oted (about 4 m:l.l0s ap.aii>t on too 

abundance of se·!; pr.eser.ri;, Square meter ::iarnples oi' Slil!.d war.a dug i;o a depth 

of' about 6 to 8 inches and run thi.•ough a speoially co:net:ruotsd. Boreen. The11e 

and run in a straight 1:1.:oo bet·,roen ·bhe vr..,ters edge and the h:lgh t:l.de lin'll 

tide lir..e was recorded and alao from ®Y suitable landmat•k wh@:n available. 

The object of tlw screenings may b0 listed as fol.lows, 

throughout the )IBSt!',, and ·to compare the abu:ru:lru:100 on different areiu; of 

boaoh. 

changes in position of the modes. 

Roaulta of the Soreening••~Abi.md.auoe of Se·t ______ ,. ___ ....,,,.,. __ ,,..,,,,,,_...,._..,,...,......_.. __ _ 
Table II is a li,rt of the yow.lg olamil obta:lned through sor&erling dit.~:l.ng 

1949 and tlll:'ough February of 1950. It vd:tl bo noi;iood tlw.t there are grao:l; 

Arae. he:v:rne by far tlw hee:trfost set of olilllW. Tablo III :l.m a cornparJ.son of 



Distanco 00 
fi•om High 1 
lliato,r Line ; 

125 
lllO 
135 
140 
145 
150 
155 
160 
165 
1'70 
175 
180 
185 
HlO 
195 
200 
205 
210 
215 
220 
225 
2$0 
235 
;?40 
245 
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230 
265 
g70 
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fJ:i.rd:;:-¼nce ir m@tet.,,s 
i'i·om H:lgh Wi;,, tar 

3C{; -~o 261 

2:EiO to 221 

220 ·l;;o 181 

1(30 ·l;o 14:J. 

1,rn ·Go 101 

WO ·ba:i 60 

Distr;.nc,* in rn0·hGzia 
from High. Wat{1t" 

300 ·to 2t3l 

260 to 221 

220 t.o 1Bl 

180 to 141 

l41 to 101 

100 to 61 

19419 

II 117 
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the princ;lple tide zon1;>i,, ,, 122. arEJSe ;{ i,;o.d iu•ee. I:U ·i;h,; D5l<:>'1lmb@r, Jimum:·y 

and Febx·uru.·y i.lOife0ni!!.g<1 iw.y b" s 01,y,,~!:Jat :1.ll.Rccux·a to aa ·to m0ter1.> i'rom l:dgh 

wa·ter line. 'J.'h(i) win:tei:· stm:'!tlfl may hav@ (ihiwged th0 l,1oat:lon of' th(> hj,gh 

vra:tor mat•,k (:much of' t:h~ {~hri:r-a(,·bsx' of "'oht;.i 'boai;ih changes dtlring i;he ecn.tr·si,;) of 

winter 1/ill>ather). The stak011 ·(;lwi:b had b,;en drf.vm1 a,, f:l.x.ed markers wen·e 

either washed, buried. o,' kn,,eked down by rolJ.ing logs liH, ·th@;\' cJould ;ru:,-l; be 

f~ound.., All dist:a.no@s f;cr)?iH h:lgh wa-b@r mark are correc·bad fox· e. st0,lLdard 

total .:iis -ro.nce of' 300 m,~t0rr,, !i; :l.s e.si,umed the:t during i;Jw tide@ (h:ito1wr 

21 ti, 23 £or p.rc\,1ticeJ. p1.u·,1;,,,:HH.! '~h,:1 r,1sl&Btu:•eroonts (high to lm\1' 11atc•r) wei7e 

to tho sar.ue low tide lcwo1, All :mo!?.m:>.!Z'«m=ta il'/0:!'e oorreoted 1:o have E.1•q11iva•• 

lent tide zoner, f.or compi,.r:i.scn ai:i to :mi.nibei· and siz111 of thll set. ?ne loce:bicm. 

of the numerically d111s:i.gna.:t,i!l ereaa ru,•e g:i.vi,n a.t i:ho bo·ttom of Til.ble J.. 

±:~'?.~!1':~~,!1;_;~;;:,J;];?;:;.} 9,1',fl~f~2._~h. o!'...!£.~1~£;~,! 

With the h,lJ.p o:r )\,famr,s, Dm.u1.ld l\!c:K<,rnen, Roger Tellefson, Deru1. Mi,,rPiage,, 

Jaok Van 1lyning, fmd Sig,Xl'd Was'GrhsJ:l.mm (,n exooll@n·b aample of aor@en1n.gto 

were obtained omir th,n CrJh>'lX,'H' 21 '!;o 23 ·bides. Th0s0 gav0 ouff'io:l.ent n1.1mbors 

of cll!l.llls i'o:r- compe.z•j,smi ,,f' s:l,;<1,s ,:ti; dif:l's1•t1nt 'cide levels ewi on diff0rell:h 

areas of beach. li'ig12rf> 1 oon:b,,,,ino the 1ev.g·l;h frequonoy of olwns i?oUlld by 

area. 'l:h@l'O are not !11-'-'rXl:,'i' xnur.·!ced diff'o,r,~n.oes in aize dlstrib1xhiona ov,:,:i· tho 

different areas. Area n imd '\l' ,re:c·e om:ltt®d l:l<!>o1:u111a sufficient olmns w@re 

not obtained fo:,• gre.:phing pt,I'JlO:;oi:i. In th0 1:JCuthern ,~reas a:11d oa•p•ic:i.s,11y 

in the Cow a greater po:c·con;\,u@!l of. small o:J.ams wot'& foun:d., ·,rhioh :!.a probably 

tha roamon £01· 1,, snml10r in<:Jan :in the mo;:•e sou·i:;heru areaii. The re.nga of si~e 

distribution do,,~ not difi'e~· markedly in ·bhe di.f.i.'eren'c area11 o 
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hA7.0R CLAll yimTH-F'REQUEl'iCY BY AREA n!lt 0-YEAR CLA..'>5 

I 
tM • ll,27 All data lii!llOOth+:<i ~ J's. 

··- U..J 
I 
I 
I 
I 
I 
I 

Area VIII 
Sample ct 146. 

Arca VII 
Sample of 47. 

Area VI 
Sample of 54, 

Area IV 
Sample o! 17. 

Area III 
Sample o! 47. 

1 M • l9o2 Area I 
I Sample o! 40. 

20 
~lljsth in Millimeters 



fo a:nalyae the ve.ll'iationa of air.e in :relation to th~ dis'b!l.Mo on the 

bee.ell. frOOl hi~ ·to low '11"11-W:r eaoli area was· ~i 'lrided up ihim fi V<l'i tones of 

ei.'bou·b 40 lll'l!imra each •. The lengtha ot <ilaina found in eaoh r.one were plqtted 

aepars:~l~•· (See figur.e 2). From ·I;;~ m11an11 ot the lii:!.i!@ d:111'.dirHJwbic»n a 

pll'!:>gl.'es.aion 11e!'ll)!I; to oociµr, with the .iMller clmms being found in th® '.J.(!lil!r 

t"ide ll0:0011. 'l'h:i® i.i the oppo@:l:te @:!'fec,t fll'(llll what -miuld oo <:1ll:J;l$oted f:i'om 

amsi.ming t;trst. l!!.n equal d:1.s·brlbiz·M.on of th!> YOUlill: 1;1l!lllllll upon first 111et'l:i?Jg, 

and 1,eooill.d).y • a gS?ea ter :ra:oo or mor·!;e.l:!.ty Oi'.I· the higher mon; exposed ~Na.a 

of the bsaoh. ln ·l::hii. sttppo1,1;1.t:1.on ·bM yotitiger ollilllllS with .less time eicpow~ 

to beaelt mortal.5/~y should i"-£n ·l;ha mor1;,, ®qual distribution frolll h:i.~ to 

lG'ii', wa:1:ai!', a gt'l!la-1.:e:r J?$>ro®nta&"<ll ot lar&~ olua !ih.ould be £01.11:ld :i.n tl1111 ;lmii"@r 

tide 1:0:nes a.m a gt'!?SOSrbal:' pe:roe:nii of tiiroa.ller ol!M11ll in tha upper t;!.de reuhelil. 

The :reml.ll.t 'II\IOulli. be a ahi!:'t:i.:12g o't the l!le!U! to tlw left wlth the progre~ei~ 

frQm low i;o hi~ we.tor, la:!la olam."! on th,~ upper. reaches ot 0011.oh but QO!II= 

posed roo11rtly or the llllWl,llex· clama" 

thwougb pl!'Og;l/\')®s:, w ;UJ.oref1se :i.n the len.gths s.11 e:11:11>mplif:l.ed by the mode 

o;r ·the meSJ.i. ('.fhi:, !1116,an :l.Ei ::mbjeot tQ f:luotuation vri th e,;riy dif:l."erential 

mortality on 11:1.!le and moi•,a a.ubjest to ,rar:i.ation w:!i.th d~gree11 ,::,1: selectivity 

. :l.n thE; ae>.mplil:lg). J::i:i. the oe.!3e of e.. hiir.her mo!:"l;il.l:l. ty aillongst the mnalle,r 

olams the m'1!lm ·wttld tend t,o ii:i.creMe while tra mode aho,wid th!, better 

to deirbroy tho prev.l.(mlil mode. Tw10 main eo1llrcee or error tht1ll enter tl!e study 

o:f' gro;-rth a (1) 11>:rx·ora caused by differential mc,rtali ty <0hanging ·tho mean 

o:r 1J,od@ !\l.1'1.1i (2) errora Qau,,,.,;id wh,,n ·hhe metJi.od of obtaining th!) sample has 
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FIGL'U 2 

,rE-FREQUENCY OF 0-YEAR CLASS RAZOR CLAF.S 
IN VARIOUS VERTICAL DISTRIBUTIONS 

r-· 

I 
1M • 12.5 
I 
I 
I 
I 

• 15.12 

I ¥. = 13.24 
I 
J 

IM • 12.35 
I 
I 
I 

All data smoothed b7 3's. 
140 - 100 M. fr01ill high water 
Based on 12 clams. 

180 - l4l M, from high water 
Based on 27 clams. 

-ur 

300 - 261 M, from high water 
Based on 201 clams. 

30 



11':igu:re 3a and 3h (e. graph or the tm:, early 11u,1mpl0e) demone·braw di:tf@rr$ 

@l:l.{jfl!il of mode and mean which might be caused by g-,:,owth but aleo wh:l.o:m :m:i.gb.t 

be stibjeot to several othex· erx·ors suoll. aa llildi.t:l.oo:1al ae:hting taking place 

between th<ll t:lm@ of th.>!I two samplaa ,, !Alld. a marked dil'i\i!rence in th,i, b@!i.gh.t 

of' t~ tide at wn:toh ·l:;h,1 llllll.mple w~,ll t~en. the earlier sample oom:l.!llg f'!!,Olii 

higher l:'@a@hes of the b@aoh ·bhe.n 'che la t't@Ji,' aampl<1 • Al.so trui two l!.lream 

sampled aren •t tintir11>ly cott,pr&ble, in that %ha latter flll.lnple ie heav.1~ 

Vllligb;\;r;,d by the Seaside beach r.nd the Cove i!l,;rea (Areae v:t • n.:i: and Vl:t:t) 

W'.b.ile t:l\$ eawlier !!ampl.e ill ant:l.ll'e].y :l:1/'om the north0rn beach (Al'eal!l I, , ll~ 

:n::i:, !if and 'Ii)• As b~rtto1.• sequence llml 'be seen from figu1>ea 3a, 3o, Sd 11:1).d 

Se, ,1i1'1<ar1;1 the northe:rn bet'.oh e.;rei,, alon@ :I.is OllllllJ?',r!ld. E:ltoept f'or th@ fact 

tha'a !llilrJil;.ir areaa ai•e be:i.ng compe,reid all tha other errora re~:!.n :hOWIIIWl'e 

Th@ l!lltter tlw;. aamplea tal!:®n d11:r:l.:ng the w:!.ni;e:r moll!;ha are of iaMiu.ffiC:l.1!13,lt 

magnitudo with too "!lUst a spread of l.011.gtha ·to 11how ~tbinii; definit@ on 

growth. Alco tl'W im:i·bab:1.U ty of. scre!l!!l.ing as ll, means of obtsdning a random 

aamp:l.e of t'he oatoh l>®ooll¼,*1 q11est:i.one;bla 0,11 the els.ms 1/'eaoh the ail:@ 

ooourr:b,r, in ·!;he two sample Ill. ll'nim Fabruacy on, a.:n samples of the 1~49 

year olass were talcei1 by d:i.gi;'!.ng. The results of soreening gave so t" 

olama tha:li length f.requenoiee ooulcl 11.0t b€l ll¼\de,; and although d:l.g[';ing ~ 

be sl:l.ghtly selectiv,;, fo;• i;he l.arga1.' el.Wll.ii, ll!Cl'oening would bil 11eleo•biw 

:for the smaller tiizee iiliv.oe 'c.ho '.la'!:'ger olamo 1101net:tme11 approached a depth 

bola111 wh:l.oh :!.t ir; feasible to dig 1.'o:r screening; purposes. Findilig s@veral 

necks in the a,;iroen, obviously i'roo1 the 1949 year. ola!Js • rua;d finding 

necks !l.nd ol!l!lllll :i.n the hole af'te:nmrd further aubatant.ua.ted doubts on the 

value of screening. Although good samples 111ere desrJ®:l:ill.1;!!• needed durinii; 

·!JM.a pe~oo they were allnQi:;t 5.m:flomi5.bl@ to obtain. Jlough wintar vreathe:r 

limited l'llOlit of: the soreen:l.ngs to uppex· limits of tllwJ beach. Breakers 

awpt mll up the ooa,;ih ,;,"J. th a r·ough ar1rt' even <iull'ii:ig ·bhe lower tid@ period.a. 



Ill ., .,., 
" ;;: 

1jj 

'"' fir,,, 

1 

15 

10 

5 

4 

" , 

2 

1 

3 

2 

1 

5 10 

I 
I 

' ' ' 

bZHGTH-F'cEQUK?iCY OF 0-YEAR CLASS HAZOR CLAMb 
= 1-1!""2? 

All data smootr.ev1 · • $• 

Sept. 28 - Oct, 
Northern Beaches 
Sample of 18 clarr~. 

= 13.25 Oct. 21-25, 1949 
Total for Beach 
Sample of 352 cL~ma. 

15 

I 
I 
I 

1949 
Northern Beaches 
Sa111ple of 95 clams. 

Dec. 17 - Jan, 3., 1949-50 
Northern Beaches 
Sample of 6 clams. 

Feb, 16 and 17, 1950 
Northern Beaches 
Sample of 7 clams 

20 
Length in 

35 40 



Digg:l.n.g 'lla6 alightl;/1' be·M;®l." t;\i,'.,l.U screening;, ·l.11is me·~hod failed to yield e. 

111affioie:ntly large GMIJ?lo. li'ot' every t1•:i.;>9 to th.Ill> bee.oh W!wil. lillJmS ac~e:tli~ 

,ime dorw~ at least three tr:i.Jis :l'm.l!'l.d the imi•f too rough to gst on even '!;he 

madii!ll!l. ranges or ·U!!i> beaoh. 'ro obt,'1:in. 1$.0oure.te· and l:l'llfi'ia:l:,:,,h:tr'1101eeani11glfl 

thrc.rugh the w:J.nti;r month.a iw->ro help ·would b& needed and· a year 'lllith a 

heavier ae,t would he:,re to b,, 11tilized. Soreen:tn11:11 at Seas:!.@ and eapeoially 

. ' e.t the Clove, with theiz• l):l"'1Hl:l:"r. numbers of olS!!lla, might lia'\Ylil bean DION> li!aeoos11" 

:ful but the eonoentration a:b Seasi.de 11111.ii J.i•lltle oo·titer oli':l.g:l.nta.lly tM.l'.l. !'!Olli~ ()f 

Th@ samp11,a ·lm.a·b were obtf>lined lllhow a progressive growth tm-ough❖ia-t 

the wmtex- months if the ne,~m1b@r••J1l;KIU/U'Y and t J~ February slllll:ple11!, @i!iin l:Jt/1 
' . 

'l!l'lo se.mplelll i:n the :11:pr.j.:ng 'J!Nl:!',> obta:l.ned fi:'oxn digging w;i;l;li great cru;,e 

being e.itex'\'>ised to ol:rtai.n a :r,rndom 11ampl.e of all Size!!. Again :none of: the 

oompleis ~x•e 1!1.l'ge enough but they 'IW?'0 as lfuc•ge as f;he time peMld'cted 

since. d~g Fe'bruacy and I!.l.x·ch only a i.'ew· t:l.de11 were such that ola!l!l9 · eould 

be ob·oo.i:n,;;id. Dut'ing April the tides were better but otll;iir work took \firist 

pi-eollli.'!~ on t:!.d®JS ail\'l\iU.hl®. Cit ,a,a1,a,dal ;1,nterest ill th, ai!l'jil :f'ri/41.18:noy 

<:ibta:l.nl)d trotn digg:i.:ag :l.n thli!I Cow iu•ea. (Fi.~ ~ and d) It appear, !!.fl\ 

though the ~917e had i:l!e g1·iit,t,~11t s1.11-vival of the illllaller olll!llll, .i. mcde of 

&reater m~tUd/il '1'111.1!1 fo1.1nd 01d.gilll11J.y in tha,; area than any other aNlll Cit 

'bem.oh (See JI.we&, 11'.!:!l, fig1:ire :,). Thfi eu~ival a1; Seaside aoe!lill to be dirited 

between too two modee, the ve;•y amall ol!llll:!1 and the larger olams. 'l'he noit'th 

beaohes !lleem to lw.w '\T.l,rtually none of the em11;ller mod0 • al though in lll.Olilt 

a1re,1Mil .. :lt was prement dua>ing the Ootohl,1• sereeninge. to wilat extent tho dis~ 

orepa.ncy of sizoa in the '111:U'ioua areas is due to different en~ironMn-~!IJ. 
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~: ·•rt}·. ~~,j~_,,l: 

9iJf; Feh. 27 and 22, 1950 
::.::2t:;;ple of 17 clar:1s. 

Seaside 
Dug March 1, 1950 
Sample of 5 elam£J, 

Seaside 
Dug March JO to April 19, 1950 
Sample of 20 clams. 
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oOJ:Jd:i:bione • to d:l.:/.':/.'erential e i;;e mortal:!. ty • ox· to dia11r®paxM:iies in ·the 

method of ;1amp:U.:ng is not cd; pi.·oseio:t l!:l:l.0%1h To properly determine the 

oauses of the diso:reprmoy more w:rkwill be required. 

Adequate 11amples to· determine grt,'11'1th 11~re not obtained until May of 

thi1;1 Y!\ler. During the :month exoelle!l.t 11,-eather prevailed in oonjml.!rb:l.on with 

veey ft11vorabla tides. In all, ;probiibl;r 1000 ole.:iM of all sizes ·were dug 

trO!!l d:U'ferent areaa of the bei,.oh.. li"igu~a 6 • 'l and S g.l. ve the le:ngth f'll'®" 

quenoies of the olawi dug by area. 

In th® prooese of distinguishing betv.een the ol!llll5 of one Md t'l~o 

!l.lll'lU!l.l oheok11 :respeotiuly, th® overlapping of modes :makes acy segregation 

on the bl!l.ais of llii:e l.lllpoa11ibl1;. 'l'he il.ete:r:mil'.1(1.tion of 11.nnw.l ohe@ks on 

ll!al':l:f :l.ndividw.l ola.ms is also difficult and subject to many possible e:rrora • 

. All :randomly dug samples were /.lJ.W,ly2ed and by shell readings the ones and 

two~ separated. The 1949 year class was then plotted (Figm;,e 5) dividing 

~em tirst into three general e:real!l e.nd thw1n plcrt:ting them as a group. The 

g:rapli,11 show a strong te:ndol'l.oy toward a b:l.loo,dal effect a.mongst the 1949 year 

class. This ill especially t:i:'1.1,6 of the are~ from Gearhart to Sunset Beaeh 

and pre111•,nt in a lesser extem; in the Seaa~de a.rea. The area be·i;iimen J?et@II' 

Iredale and the South Jet'l;y howeva;r "'1hows little if acy ttmde:ney t<liWard a 

seoond mode. One explm:i.ation :might be that through inao.:11 .. racy 11r ·the shell 

readl!lg on these 11oonple>ll some 11la:ms of two .. oh®oks 'fl,e:re inoluded ii, ·th® 1949 

yflar olaas, b1i't a glMce at the :random S!llllples of total length t;requsnoy 

leads to the oo:nolusio:n that it' s.1X;f two'11 are i:noluded, the entire ,group of 

t'lll'o's must be present to give euoh a promimnt mode. 'l.'he olose association 

ot tllili, modes in oontrast to the go,'lth rates ina!J:es the theory ot two age 

classes seem. unlikely. Possibly it :represents a bi:m.odai pat-oom in the ai~e 

of the original set {an interval between two successive eeta). More work 

must be done with the data before an adequate explanation can be :reached. 
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J!L~!..s:!~~ial Catch 

1/lhen~!:' l!.'!/'ll.ila.1;11!J, ii!h:sll so\ll\pl<i'!s ·J;ere tal!:ili>n o:f the co:!lllllereillll catoh.d 

!t'm1lle e.re. gl'Quped by months but ~o·!;ually tali:Gn !/!.t int®~l@ during th@ 

eem;-ae of: tllu:1· 1noi:1:th to bi> z•11>present11:!r.he of: Vll\l:'ying @®tlition11 :bi th@ 

lishell.'f• the ley,ngth f'Nqu11nt,:t;;,s 111re plotted in i'igurea 9 to 13. '.f:he 194$ 

data e.nd. 4J;lll'il 1949 l!l!!lllple,s were o1:rta:lned by Il!lllW. Matr:i.ag'11 ·and Rol/;e:r 

'l:oile:1.'aon (tlle 1848 1:!Mplern ·1-,-el'<I! pl'eseii:llei:.I. in a PJfe'lrioull prograsll! TE1Jror·t). 

miey h~'Ve lleen irepeat,ed here :€'or oo:mparison. purpOii!@lh fhe:re :l.£1 a g;.:,ea.t 

imriat:l.11>tt in i:i:l.11oii! 1ibtained cl1xr:l.ng d:i:fterii!nt moi:,ths, li;.rgely d ep,1m,den-t u~:::1 

the tYJ,J<B ot: d:iggi:ag ·r~.k:i.:r.g plaoe. Si:ime prog:reai;d.on of mod.ea due to gi:>owllh 

can 'bs 11@(?:I\ but lii.l1 aoc:i,U"!!.'OO ane-JL;y•e:l.e !Jai:mo·t oo had 1mt:IJ. e,gs readinga 111!:'e 

ll'lltiii!e o:r these BampJ.eE,. :J:t s001MJ 11.s a g,soo:ral. rule for the :!.949 and 1950 

d1J%tll. tha:t th$ month men 131-'1$.U; sii11ila wJ'i!lra ·l::aken a,ire 11iimthlil of: ·the ~a;:t:i,sr 

total pound!l.ges. All the coml.11ercial pou.nde.ges have not been S'l.lllll1!W;'ii:od 

Donald '.l!wohy 
Charles "l'i'eolk<lll 

Aquatill Biolog:J.s·l; 



. ,, ' ~.,.,~ .. ....,,, 

8C 

70 

60 

50 

40 

., ., 
•rl 
0 

" 50 (!) 

Q" 

" .. 4C '·· i ... 

30 

20 

10 

80 90 

FI3URB 9 

:'fc>:,.,UE!'CY OF COl-'.NERCIAL SAMPLE 

100 110 

Length in Millimeters 

All data smoothed by 3 1s. 
May 1948 se.mple 
Based on 1, ,J86 shells, 

140 

...,\..ne J 0·"-··;, ,.,,e 
Based on 62-4 sh;:;:•lls. 

120 130 140 

:.ember 1948 sample 
Ba~l!ld on 397 shells. 

120 130 140 



9 

8 

2 

l 

40 

10 

70 

BC 

FI';UP.E 10 
,'PJ!::,iUE/;CY 0F CO: 1'1ERCIAL SAJIJ'LE 

All data smoothed 
April 1949 sample 
Bau,d on 2,005 shells. 

.140 

1, :Joe shells. 

August 1949 sample 
Based on 798 shells. 

Length in Millimeters 

140 

140 



., 
<D 

'M 

" " <D ,, 
& 
Q) 

I'. 
I>. 

50 

40 

~n ,v 

20 

10 

80 

70 

60 

50 

40 

30 

2 

l 

Lengtl:: n 

All data sr-,o~thed by 3 1s. 
September 1949 sample 
Based on 1,631 shells, 

1 ') r, .... ,.v 

I 
801 

1.30 l.4C 

llovember 194 9 sample 
BaBoo on 373 ehells. 



<I) 

" 

4 

3 

2 

1 

7 

5 

5 

4 

3 

2 

l 

80 

FIGURE 12 

1,,;:.GT:l FREi.UENCY OF COJ.2-'.ERCIAL SAl1 l'L& 

90 100 110 

All data smoothed b)' 3 1s 
December 1949 sample 
Based on 1,151 shells. 

120 

120 130 140 

February and March sample 
Based on 1,430 shells. 

120 130 140 

Length in Millimeters 



FIGURE 13 

FRE,.;l.!Et'CY OF COlii'.Zf'GIAL SAMPLE 

40 
Al1 data smoothed by J 1s 

"' ... 1950 Sample ba::v~d on 
1, 756 shells, 

140 

70 
ITT 
m 

.,.; 
60 " i::; 

(l) 

" cc 5' 
(J) 

V ,.. 
f..:o-. 

JO 

20 

lC 

80 90 100 110 1.20 130 140 

Length in Millimeters 




