Rﬂ. AR SREEINY ) i.l:‘ﬂ}'ﬂ» TIG u.ii’?l’ll

Progreas Repors fop 1549 and 1850

Rethay than presenh » detelied roport on sll phasss of the luveshigatica
cand cuwrrent dabe nob complled dn eny summsry form, thils repord deals with
two pheses fay enocugh uwder way to demonstrate tendenciss im the fishery
sod olucidate phases of the biolopy. Sunh ph%;m@ﬁ' of the imves*&;igm:‘nim g
the merking program, eurrent census dete on Alggere, ebo,., Bro so mc.@mpl@‘t@
et the presenlt Gime that lititle volue could be oblelasd frowm thelr
oregenvaticn and » preat deal of suvmmarizedtion wouldd be necoessary beflore
thoy could be presented at all,

The late spring dats end some of the length frequency data of the

commereisl sawples for Mey wes obiwined with the help of Roneld Sorden.

Abundance, mortalibty, apd greowih of tho 194D year olass of resor olems

The exact tims of spewning duriog the 1949 season is wmkanown § =o are
to preswme that thers was any exadt Lime of spawming). Yhe investigebion
wae net sbarted uvotil the last of June ot which time the clams on the whole

-

‘m x’é Taldy thin although on geasrzl obserystlion the amount of gonsdal mater-
ial psemed bo very hetrwen individual clowe. One desler roporied the largest
drop in iﬁ?ﬁ)ﬁg&i‘b, one slgn of gpewnieg, o toking plece in May of that year.

A slose obtervadlon wes kepb on the beasch for possibie signa of & ged.
Sample sovewenings were mede, sll of whiech gave negative remuibs. Plankbon
tows wors made whenewsy ;pméaibi?.aax Tzt m\bh the exgeplion &f one gample in

which & fow unit‘fsem,u iod pelecvpod larve weves discovered no slgn of larvae

of the 1549 year class wers Pound Augusd

)
4

were found. The first young olas
22 on the gurfacs of the dry ssnd. Sopbedber 28 the Tirst sersening was
gharted. Tabls 1 lists the daie, locetlen, and number of govesnipge made te

dato .



1842 and 13980 Zorsonings for Toung Hagor Clams

ontrance.

@ Paken off 3rd Ave. in Ssaside

VIII - Gove Aroa

Datae Hogh Sige of Ares Scrosnad
Borean Used 3 i3 11X v v Wi ¥Ii VIiX

Sopt. 28, 1249 18 e in. 8

Sopb. 39, 1949 18 S0 dia. 3 3

Gobk. &, 1048 16 o ine 3

Oob. 8, 1949 16 B0 in. 8

fote. 10, 1043 16 4o in. K

Cnt. 81, 1949 18 %o in. 14 5

Qob. 22, 1843 18 %o in. 10 Y 3

Qobe 88, 1949 16 %o in. il a3 ¥

Qot. 25, 1048 16 o in. &

Doc. 1Bp 15489 16 bo in. E

dam. 3, 1950 16 %o in. 5

Pabs 16, 19250 16 Lo ine I

Fob. 16, 1950 6 o in. 5

Feb, 17, 1380 18 %o law A

Foh, 17, 198D 6 4o ine D
~Apri29, LU0 A6-Ho-inme 8

wne 15, 1880 C 8 o in. 7 &

June 1H, 1250 16 Bo in. hS L

Jung 16, 1950 8 bto in. B

Juns 12, 31950 6 B0 in. 6

Totals 17 g0 19 ¥ 313 25 IO 18

Pebal sereenings 183

Arean I » .6 wille south of the Patex Ivedals Area V- 1 mile south of Gearhard
Arom II- .2 mile south of thy Soubh Jsbtby Aves VI OFFf 12 Ave., Seaside
Aren ITI~ & mile south of the Pober Iredale Ayse VII=0fF ™R Ave., Seaside
Areg IV= 8.7 mileos south of the Sunzel Deach Arey



Mathode of Scresuing

Sample areag wore arditrerily sslected (about 4 miles apars on the
northern area of beach; a shorder diatencs apart at Seasids) withouﬁrrefarw
ence %0 the character of the beach or any feotor which wouid influsnce the
sbundance of set present. Squars moter samples of sand were dug o & depbh
of_abéﬁt 6 to 8 inches aﬁd ran through a speoially constructsd scresn. These
square moter samples were talen withse 10 or 20 meters apart as tims permitied,
and rue in & straight line botwsen vhe witers edge and the high tids lipe
perpendiculer %o the lengih of the bsach. This was dona for sach of the

~@ight areas geleclted. The distance of esch square meber from the high
tide line was recorded and alsc from eny sultebls landmark when aveilables

The clams found in oach square moter wors placed in & separate dobble and

recorded as to exmet localion of the sample.

The Furposes of Scraening

The object of the scresnings may be listed aa followes

is To determine the intensibty of tho set upon the beasch {the average
number of young olamz ?ar sguare mebter). This way be used as a comparison
of sbundanse of Bét from yeay to year, to show the progrssmi?a.mortality
throughout the year, end to compare the sbundance on differsnt aréa& off
boash.

2. As a means of obtaiping & rondem saple of the elzs of Ehe olems
in the set and %o determins the rate of growth throughout the year frem
changes in position of the modeg.

Results of the Sersening--Abuadancs of Seb

Tabie II is a liat of the young clams obiained through soreenling during
1949 and through February of 1980. It will be notlesd that there are great
variations in abundancs from area 4o area with the ewitreme southern Gove

Aren hawing by far the heaviest seb of c¢lums. Table IIT is o comparilson of

W!gt“:
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Table 1IX
Mzen Abundance of fUeb of Young Hazor (lams-Bopiewber 28 to Qotobor 2, 1349
hverape puabsy of clams pay square mebsr by ares

F“é istanes ip meters
from High Watesr i 1T 151 i L Wi Wil Will  Avorage

00 he 2GL 3.88  1.87 1,87 d.83 8% MB.00 Y.8Y R0.E8 8 .40
260 o 2L 4a38 1,00 85.50 o 550 .88 5.00 148D 2. 88

280 ho 181 2,580 x $.00  2.00 0 Ge00 200 214,00 B.64
18D Lo 181 350 0 F.00 100 0 X .80 X 138
140 o 201 ) 0 HH36 O .00 100 8.20 p:y 96

00 bo 60 .. A £ & g &
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2 IV
Mpen Abxmdence of St of Yourg Hazor Cleme for Aresa I and 11X

Average manbey of olsme per squers moter by area

Hatonce in motors hron, ¥ Axren IIX
from High Waber Sept.~0ot. Dog a~Jdails Tob. depbe~lat, Fabe

1949 124950 LG50 1949 1850

E00 to £61 S50 400 A , 547 amif)
280 Ho 2212 G o3 2 1.00 Ha 0 Z
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the principle tide zones. in ares § ond erea I1L the Dacomber , Janassy

and Fabruaey mm@*ﬂimgm' wey be aomewhabt insccurnts ag to meters from high
waber iine. The winter ztorms way have chanped the looation of the hmgq
wator mark {mueh of the characster of the beach changes during ths course of
winter woather). The stakes thal had been driven as fixzed werksrs were
olther waghed, burled o kaooked down by rolling logs sn they could net be
found. ALl distunces from high water mark ars corrscted for & atoaderd
tobal Jistance of 300G meters. It iz sssumed that during the tidss (otober
281 to 283 for practlesld i:r.lz'p-:n:a;sm the wessurerments (high to low weter) were
4o the zame low Bide level. All measurements were corracted to have sguivas
lent tide zones for comparlson ag bo number ard size of the sot. The locablon

ef She nwnerically designeted areas ayve given at the bottom of Table Io

h=a

Jongth Froguency Dats on the 1849-50 Set of Young Clems

With the help of Mears. Deumld MeXernen, Roger Tollefson, Desn Merriage,
dagk Van Hyning, sod Sigerd Wostrholmm on emoelleont ssmplo of soreenings
were oblained ower the Jotober 21 4o 23 +tides. These gave sufficient wmbers
of clams for comparlson of sizes ol different tide levels and on differcod
areas of boach. Plgurs 1 coniaing the length frequovey of olams fouad by
arga. There are nob many warked differences in size dlstribubtions ovar the
different areas. &ren LI and ¥ wers omitted boemuse sufficient oleme wore
not obtained Lov graphing purpeses. In the southern aress and egpselally
in the Cove o gresber percantage of small clams wore found, whioh ls probably
the reagon for 2 smallesr mween in the more scuthern arsas. The rangs of gize

digtribution dose not differ merkedly in bhe difforent areas.

(rnﬁm
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To analyso dhe veriationg of size im relabtion do 'h'm di@‘mmé' 'éah Yhe
beach Lrom high to low water each aren W&Eiﬁiﬂdad up ibte five mémﬁg of
ahout 40 mé“hm'a soch. The lengths of olaps found in e;Mh: EODS WeTs @l@‘h‘héﬁ
separately {ooe figure 2), E‘x‘ﬂm the meprs of the sie éﬁf‘?ﬁrihu‘hi@n é.
progrossion poths to oo, with the emaller cloms being Iound in the 1@%@
tide zones. This iz the opposlie offevt from wmt‘mum.bé expnothd E‘i;fgm ,
awuming Pret, an egual distribution of 'iz-h@ ymmg olems u_zmn; firat ﬁ@*&&iﬂ.g o
and s@a@ﬁﬂ'ﬂ.ya a greator rate or mortalily .@m‘? the higher mm exposed ;E-?éﬁﬁ
of the beach. In this Eé‘t;i‘*’ép@ﬁﬁ'i}iﬁ% The younger olaoms with leas tlms @xpwaﬂ
to baach mwmiiw shouid have the more @z_mal disbribusion f‘:@@m }wgh t@
dow vahax*,., & gmaﬁar varconbage @f lorge clams Should be found in "bh@ .E.mmg*

tide zonos end & greater peroelt of smslleor olems in tha upper tide recches.

The resuls would he s shiftiny of the feewm to the left with the progreseien
from low to high water, leos olams on the upper reaches of besch buh pome

posed mestly of the smpllor clems.

Growhh in the 1949 Year Glraz

The only fewsible m*‘hm of cheoling for growth in & O year olass i8
through progrpssive ﬁ&cmwé in the longths as omouplified by the mode
or the meat. (The mesn ip subjest to ﬁ‘imfmﬁiti@n lwf«..th any differential
mortality on sizo and mere ﬁ};b,j@m'i:‘ o %aﬁmim with degrees of gelectivity
-in the 'amplmg}e In the case of a hﬁ,gi}.ér mzvbal:‘i‘bj amenget the smeller ‘
clame the mesm mum tond %o imerease whils the mode showed the bettos
:pmgr@-i'@él of actunl growth, unless of sourse the wmortality was high a;mugh
to degtroy The provious mode. Tde mein sowrees of error thus enter the atu@y
of growths (1) errove cnused by differontial mortelity chenging the ‘man ﬁ

or wode spd (2) ercors saused when the method of obiaining the sample hes

& dogroe of selectlvity for perticular sizes.

lm?iw
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FIGUEE 2

~#TH~FREQUENCY OF O-YEAR CLASS RAZCR CLANS
IN VARIQOUS VERTICAL DISTRIBUTIOQNS

iM = 12,5 All data smoothed by 3'as,
21 : 140 - 100 M, from high water
i Based on 12 clams,
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Figore 3o and b (& graph of the two esrly semples) demonstrate ALLer=
onces of mode and monn which mlght be cauasd by growth but alse which pight
be subjeot bo sevaral other errors sush as adéitlomal setbing taldng gﬁaé:a
bebween thHe time of the twe semples, ond o marked difference in %h@,h@igﬁt
of the tids a% which the sample wna taken, %he -e@nrliaf sample e:amizﬁg_f‘%m
nigher reashes of the h&mh than the letber sample. Also the two areas
sempind aren’t sutirely comprable, in that {*h@ lattor samples ie heavlly
migm:m’i by the Sonsidse beach snd thy Cove ares {dress VI » TIT and ﬁxzj
whils ’G}i@_ eariier sample ls entirely from the northern beach {Areas I ;,El#
II¥, IV and V) As hotter seguence emn' he 8067 from figures 3a, 3o, 24 oand
e, m&s@f@ the northorn h@mh aree alone in compared. Eéiceap'b for the fagt

that similar aress are being compered all the ﬂthﬁar arrors rozain howaver.

The lsbbtar two samples taken during vhe winber mmha arg caf' imwf‘fiaiem;
magpitude with tor:a vash & spread of longths te show snything defioite on
growth. Also the suibabillity of scresning we & mesns of obialning a randon
sample of the oatch beoomes questlonable s the clams remoh the sisze
ooourring in the two s&mﬁalﬁaﬂ@ From Februery on, all semples of the 1949
year class wors teken by digging. Tho results of screening gave so few
olams -‘cha:b 1@35&@*&1 Proguencies couid net be madﬁs% and although digping way
by slightly solectiwe fm’“ mh{a largor ﬁiamsﬂ seroening would o selscbtive
for the smaller sizes sivos the lerger oloms somobimsg epproashed a depth
bojow which it is fonsible to dig for sereening purpvses. Flnding meveral
nacks in the seresn, cbviocusly from the 1949 year ¢lass, snd finding
 hecks and cleme in the hole afterward furthor subsiambuated deubts on the
value of serseming. Although good samples were despeabely noeded during
this peried they wore almont impossible bto obiala. Rough wialsr weather
limited most of the scoreeninge to uppsr iimlte of the beneh. Breakers

swopt woll up the beach with a rough aur? even during the lower tide porioda.
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_OF O-YEAR CLASS RAZOR CLAIS
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Set, 22, 1949
Forthern Beaches

Sample of 95 clans,
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Sample of 6 clams,

Feb, 16 and 17, 1950
Northern Beaches
Sample of 7 clams
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Diggiug wne alightly bebler Hwn sopgenings this method failed to ;«,a;icald a
sufficiently lerge cemplo. Fov every trip to the beach wheh some soresiing
was dore. &t latet three trips found the surfl too Pough ta‘ gos on svon the
vodiny ranges of the basooh. To obtain scouraty and "ﬂf%sziﬁ“?i:@ﬁ'ﬁff”&aﬁ@aningﬂ
through the w%‘.‘x,n{:@r nonths more holp would be ndoded amd & veap E’m-;m &

noavier set world have ‘-i:\a bo wtilized. Soroenings &% Ee’é@iﬁé aml aapecially
&t the love, with thelir greater numb’eraoi" aloms :ﬁigh"é Yavs been more f"auw@ag;w
£ful vt the covcentration ai Seaside was 1ittle ba'lﬁtérﬂmgim’lly tham, aoms of
the areng on the nér‘%h wach. The Gove svemad 0 prosont am area poguliay

3n $teel® which would bo difficult to wbilise ms anm amm.g@ amﬁi‘bi@h for

the Beach 28, 8 whnle.

The semplea that were obbtained show & progressive growbh 'bm*oug}i@wh’

.-.bh%s.wiﬁt@x- montha i the BtaéeambearwJMWy end tle Pobruary samples cém bo
congidered ng ropreseuntative.

The gamples in the spring were obimined from dipgping with groat care
being omrviged Lo obladn o rerdom sample of all sizes. Again none af *iﬁha
| pamples wore laz-ga oaough dut they were as large as the time permitbed '
since during E’a‘b:uary eod Merch only a feow bides iiwen‘r@ such that cloms gould
be Qh't&if@&u During April ‘the tides wers babtor but othor work tmk-"-&?imé
ﬂfaeiﬁ{ﬂm on tidbm aveilable.  OF especial interest is the aizg fﬁ%qmmj'
obtoingd $rom diggieg SN the Cove aren. (Figurs 4o ol 4) It appéars as
‘though the @W@ Hed the groobest survival of the smaller clsms, & wode of
preator migpdteds wad fownd o.vigimzay in thet sron then auy obher w; of
boncl (Ses dvea VILLl, -i;ﬁ.gﬂm 1) The survival ab Seaaﬁa soetis to be divided
botween the two modes. the very emsll clame and the larger olams. he novth
boaoghes foem bo have .,%‘ﬁ.ri"&mam}; none of the .a;zs.ll‘sar mode, &1%&3& in mosh
ereas ih was progent during the Qotobor sersemings. To what sxbent ﬁ'x@ dig-

cropancy of sizes inm the various aress is dus te different envircpmembnl

.
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JURE 4

- 7HAR CLASS RAZOR CLA'S
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Mg Feb, <7 and 28, 195C
- Sample of 17 clams,
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Dug March 30 to April 19, 1950
Sample of 20 clams,




:‘All rovdomly dug semples wers an&lyzeé and hy shell raéﬂ*nga The onea g

eonditions . bo differential size mortaliby, or to dlscrepanciles im the
m@tﬁad ok @a@pliuﬁ ig nﬂt ot presont keown. To properly deternine the
ganses of bthe discrepency mors wka-will b required.

Adsguaby semples o' doberning growih ware not obiained unbil May of
this year. During the wonth excellent weather prevailed in sonjunabion wibth
vory favorable tidss. In all, probably 1000 clews of all aizes were dug
from differsnt areas §f the beach. Figures 6, 7 and § glve the lengih fre-
quonioles of the olams dug by area.

In the process of disvingnizhing beitwesn the olems of one and hwo
.ammual chosks respsttively, the ovorlepping of modes wekes any szepregabtion
on the basis of size impoesible. The dotermination of mmmual checks on

mELy lndividu&l @1amﬁ is algo dlffi@uﬁt and subg@st o m&ny yaasihla FEVOTE o

) twok seperated. The 1948 year elass wes then plotbed {(Pigurs 5) dividing
ﬁyeﬁ firat inbp three general areas and then plotting them 2s a group. The
grapmg show a\aﬁ$éng tendency towerd o bimedal effech smongsb the 1940 year
al&as? This is @sp@@i&ily-%rnm of the araa'f?@m Jearhart to Sunset Posgh
snd prosent in a lesser owient in ﬁhé Sengide area. Theo area betwesn Potar
Irsdele and the Soubh Jebtby however shows 1lttle i auny bendeney btoward a
seoond mode. One explenaticm wight ba that through inmcovrasy or the shell
roadng on these samplez sows olems of twe oheoks wére inmsluded in the 1949
year class, but a glancs at the rendom samples of botal length freguency
leads b0 the ooncluelon thai if any twols are inoluded, the entire group of
two s must be present to give such & vromiment mode. The olose assosiation
of the modes in contrast to the growth rates males the theory of two age
slasses seem unlikely. Possibly it represents a bimodal patiers im the size
of the original seot (an interval bobween two successive seba). MNore werk

must be dons with the dmbta before an adeguatbe ﬂxﬁl&ﬂ&ti@ﬂ oan e reashed.

&’1@1‘:
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:M = 610.5

A1l data smoothed by 3's,
Total for threa graphs below
besed on 363 shella” '
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FIGURE 6

gt

NGTH FREQUENCY OF RAZOH DLaki

Gearhart b et Haach
May 1 to Juma 4, 1950
Based on 479 shelis.

Seaside
May 16 to Jume 2, 195C
Baged on 192 shells

30 oty AL
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FIGURE 7

LENCTH FREQUENCY OF RAZOR CLAMS

8} L
7 éeter Irednle to South Jetty
May 1 to June 2, 1950

6 Based on 180 shells.
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FIGURE

LENGTH FREQUENCY .07 RAZOR GLAl

Dug May 1 to June 2, 1950 -
Total from Seaside to the South Jetty
“aged on 851 ahells.=
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Bnmwles of Lthe Gﬁmwmreia? Caten

Mhovigver svalleble, h@ml samglms WD talen of the c@mm@r@iml aaiwha
Thosw ars grﬁu@ed by denths tub aebuazly taken ab imdervwals during thm
outrge of the tonth to Yo reprssénintive of vmryimg mwnditimnﬁ in the
{3okery. ZThe Joogth .'f-mgmpm;ma #re plobted dn figures 8 To 185, The 1948
dnte epd Sprll l%gmmzél@éa ware obtainsd by Jemn Marviape and Reger
Toiofoon {the 1848 ﬂﬂg@iﬁm.m@rﬁ.gfﬁsen%aﬂ in o provious prégross reporbl.
They bawe b@@ﬁuwaﬁﬁﬁ%aa3haréqur dompariaon purposss. There iz é gioat
vardetion in gigds obitsined éu?img-ﬁif@%ﬁﬁﬁ&.memtha, largely dopandont wgomn
the typ@-@f}ﬁ&@@iﬂg ﬁﬁgiﬂg plaos. Sams_pr@gm@ﬁﬁian of modos due bo growth
can'ha-ﬂa@ﬂxﬁ%ﬁ-&m.a@nura%@ &ngigsﬁﬁ-@ann@%-b@ hed webil epp roadingn aie

ma@ﬂ ef thgse @ampzaam It seuis es a gomsral vule for the 1949 and 185@

_data that Ll aenik mﬁ&n mma?l gizae wore hakan % g3 mmm&hm ef tha amailer

total pnuﬁd&g@sa &3 the caﬁmavamal pﬁhndagwg have not bhoen sunmarized
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FIZURE 9
LENGTE FRAGUENCY OF COMMBRCTAL SAMPLE

All dats smoothed by 3's.
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FILURE 10
PREQUENCY 0OF COYMERCIAL SAMPLE

°q A1l data smoothed by Zfs
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R AT U
DRALIAL SAMPLE

All date smoothed by 3'a,
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FIGURE 12

LilGTH FREQUENCY QF COMMERCIAL SAMPLE

4] All deta smoothed by 3's
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FIGURE 13
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