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SHELLFISH INVESTIGATION
FROGRESS REPORT NO. 32
April 1, 1956--Merch 31, 1959

INTRODUCTION
In sn attenpt to bring delinquent progrees reports up to date, report
Wumber 32 covers a 3~yoar period, It also appears.in an abbreviated form,
covering only the autat.anding phases of the shellfish pmgram for this period,
ccmphtod reports are on file for all projects that appear in t.hia ropor?. and
avaﬂabh for reference,

PERSONNEL CHANGES
The prineipsl change in personnel was the promotion of Dean Marriage to
Water Resources Analyet, His departurs lsft the shellfish investigation with-
out a mjm.iudor sinoe Oétober ;9566 This vaganey sscounte in part for
the delinguency in progress reports. Other changes in pereonnsl appeap in
Tabls 1.

TIME DISTRIBUTION
The apme timo. spent on various projects at the Newport Laboratery
appsarsin Table 2, The shellfish personnel stationed at Astoria devoted
approximately 90% of t.héir time to razor clems and 10 to erabe and shrimp,

BAY CLAMS |
Bay clam work during this period wes confined to the annual clem bed
surveys;, age and Mh woric on the gaper clam in Yaguina Bay, and one major
transplanting of eoftshell clams into Stusiew Bay in an sttempt to incressa
productivity, Alsc, the usual ey of dredping and log boom sites ware
investigated for poesible alam bed damago




Table 1, Personnel Chenges, April 1, 1956--March 31, 1959,

Name Date Er!_:ploye'd‘ Date Terminated oF
’ Transferred
Erland Juntunen June 1556 Septembsr 1956
January 1959 . '
Gerald Davis ~ June 193 . Mareh 1957
L, Dean Harriage R October 1956
.‘Iamesﬂ?amn June 1957 January 1938
Dave ‘askott June 1957 September 1957
Stanley Wilkes Jamary 1957 | Saptenber 1957
January 1958 May 1958 ‘
Rosa '?'-Iaelhtm Juns 1958 September 1958
Mark DaCew June 1958 September 1958




ﬁbh 2, Time Spent at Newport On Various Projects,
Apﬂl 1’ 1956"-m°h 31’ 19590

Froject

Time Spent in Por Cent
of Totel
Crabs 4
Bay Clsms 3
Rydrography 13
Oroters 9
Razor Clams 5
Abalone 4
Crawfish, Mussels, Kalp 2

Total

3.




Clam Bed Surveys
Annual surveys were conducted on all ? major clam-produeing bays, and
one of marginal importamce, at least once during this period, Ths object

_ of these surveys was to obtain information on abundance, distribution, size

range, and condition of the olam populations. The bays surveyed, year of
aurvey.' and adjudged condition of the stocks are shown in Table 3.

Clam Bad Damage
In March 1958, complainte were received from residents of the Resdeport-

Gardiner area that spoil deposition was taking place on the clam beds on
Steamboat Island, just below Gardinsr. Subseguent imvestigation revealed
that a local dredging company had transported about 3,000 cuble yards of spoil
by barge and dumped it an the clam beds on the lower end of Steamboat Island.
Surveys in 1949, 1954, 1955, and 1957 indicated that clams were quite mumsrous
in this area. Surveys after the depesition revealed very few clams. It was
concluded thet the elevation of the fiat had been raised and that probably ths
¢lams had boen buried. A report was submitted and the company involved was
instructed to submit plans in the future for any spoil deposition within the

estuary.

Gaper Clam Growih Stwly

In 1956 the distinct poseibility of paper.mill waste being dumped into
Yaguina Bay existed. It was, therefore, felt thot grw{h studies of the various
species of clams in Yaguina Bay should be started in order to establish the
normal growth pattern of clams prior to the addition of iadustrial waetes. If
the normal growth pattern could be established, then thip rate of growth could
be used for comparison of growth zfier polluiants were addsd to the water,

In August 1956, 156 peper clams of various sizes were dug, weighed,
megsured, and numbers inscribed on the valves with a drill, These clamg were

again replanted in the bey and periodically recoversd and replanted in order to




Table 3. OSummary of Bay Surveys; Showing Evaluation
of Bay as a Clam Producer,

Bay Principal Year of Survey and Remarks
Species Condition )/
Involved 1956 1957 1958
Coos . Cocitle NS, G N.S, Slightly below maximm level
: Gapsr '
Umpqua Softeshell NS, 6 ¢ Stocks at maximum level
Sluslaw Softshell P P P Stocks improving sinecs

closure in 1957

 Yaquina . Softshell

. Gaper 8. ¢ G Maximum level
Cockle
Hestucca  Seftsheld NS. P P Stocks probably at maximue
- level. :

Ti1lamook . Softehell G G W5, Stocks ab micdimm level

Netarts Cockle NS, G G Stocks at masdmm level
Gaper ‘

‘Nehalem  Softshell G N.5. C Stocke at maximum level

1/ K.8.; Mo gurvey. G good. F; Pair., P; poor.
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determine growth, The results of this study were inconclusive. It appears
that several things occurred to threw doubt upon the validity of the work:

{1) injury to the mantle edga on scme clams induced an abnormal growth rate
and shell formaticn; {(2) too frequent handling possibly shocked the animals
and inhihited growth; and (3) we were unsble to recover all marked clame sach
time we sampled. The clams that we were =ble to dig out on several occasicns
showad a growth of only 1=2 mm in one year, This experiment is being repeated
with winor variations,

Sluslew Bay
Prior to 1953 the Siusiaw Bay eoftshell clam stocke underwent & sharp

deeline in nombers (reported in Progress Reports 28 and 21), The caums of the
declipe is unitnown. A gradual Wul slow inercase in stocks of this a2nimal

beg&!i in 1955, 'I;he beds have bsen saupled sach yesr since 1953 to determine
t'.hel relative abundance of clams an? Teble 4 shows the results of this sompling.
Becanss the natural rehabilitation wae procseding so slowiy, the Fish Comrission
acted In Jung 1957 to close Siuslaw Bay to ¢lam digeing east of the Highway 101
br.ldge for the peried Jums 25, 1957, to October 1, 1959 (General Drdar V.
amanded June 25, 1957).

In order to further aceelerate the rehabilitation of these stocks, 17,000
adult. softchell clams from under» utilizzd beds in Fehalem Bey were itransplanted
to Siuslaw Bzy to incrsase the seed stock. In 1956, pricr to thie transplant,
200 aduit clems were tramsplanted fror Fehalen Bay into Siuslew Bay in ordes
to determine the feasitility of trameplenting elams, From this transplanting
a 75% s;}.rv‘lval vas obtained of o1l cisue resovered and all showed new growth,
This survival and growth was the devcrmining facior in our decisicn to trans-
Plant clams.

In addition ve transplanting the 17,000 clams from Nehzlem (40O were

marked and planted in control plote) 1,220 clams from Tillamook Bay were




Table 4. Relative Abhwmdance of Softshell Clams in
Siuslaw Bay, 1953-58,

Year Clams Per Square Foot
1953 0,009
) 1954 N.S. 1/
1955 0,027
1956 0. 077
1957 0.075
1958 0.075

1/ ¥.S.; No Survey
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. measured and marked with opaque ink and plamted in the bay, Ths results of

these plantings will appear in a future progress report.

OYSTERSH
Qvster work during this pericd was confined to investigating (oyst.er lease
site application®soyster pest inspections and completion of the growth and
mortality experiment in Yaquina Bay,

Oyster Fost Meetinge

In cooperation with the Pacific Marine Fisheries Commizsion and the
ilashington Department of Fisharies shellfish staff, public meetings were
held in Coos Bay and Tillamocok to discuse with the Oregon cyster growers

plans for oyster drill inspsction in Japan. These meetings wers well atiend-

ed by the growers in both areas and; in general, all growers were opposed to
the Oregon blologists participsting in this inspection program. The reason
for the opposition atemmed from an antielpated cost increase in oyster seed
if Oregon wers to participats. Ko further action by PMFC or OFC has been
taken on this problem.

Qm;i Pest I noniry

At the request of the Washington Department of Fisheries, inguiries were
made as to the source of oysters being processed by the Lighthouse Oyster
Company in Portland, Thie inquiry waz brought about by 2 retuest from a
Wa’shingf.on grower wanting to refurn shell frozm the Lighthmiae plant to hia
grounds which were drill free. The inspection of 4he i:lant was made and
report submitted to the Washington Department of Fisheries.

Oyster Drill Survival Experiment

In 1956 the Oregon Oyster Company proposed to introduce 80,000 spat

collectors from Oyeter Bay, Washington, into Yaguina Bay, Oyster Bay was known




%

. to be highly infested with the Japanese oyster drill (Ocensbra japonica).
Yauina Bay is free of this pest, therefore, we agreed to run some short-term
experiments designed to eliminate drills from any transplantings. Consequently,
a tﬁp was made to Olympia where both drills and oysters for experimental work
were collected, The drills and cysters were subjested to fresh water for
periods of 5 and 9 days, In the S-day trestmsnts all drills survived and sbout
75% of the oysters survived. However, in the 9-day treatmemts all of the
l-year-old oysters died and 85% of the older oysters falled to survive while
508 of the drills survived, Oregon Oysoter Company, when confronted with thie
-data, decided agsinst bringing the spat collectors to Oregon.

Oyster Growth a;ﬂ 'Horﬁgl&tz Stvdies

A study set up ir 1956 Y, to determine oyster growth and shipping and
natural mortality was completed, This study wes designed to determins mortal. -
ity by counting the rmumber of oyster epat per shell face and periodicall_;"
recomting, Any decresss in mmbers in subsequent countings would be cﬁ;asidered
mortality from shipping within the first 30 daye), mortality thereafter would
have bean eone;ldered natural, Theorerticaliy this wss workable, however; the
first ) countinge of spat chowed a mariced increase in spat per shell face,
This increase in mmberz wae attributed to the presence of spat that were not
large enough to be dsteeted when the erigimil counts were made, wWe were,
however, able to follow both individusl and collective growih for 18 monthe,
At the end qr this period the study was terminated because‘the oysters had
reached a marketable size and corroeion was starting to break up the traye.
The Pacific oysters (Crossostres gigas) were averzging 20 per pint and the
Kumamotos were rumming 60 per pint.

1/ Reported in Progress Report Number 31.
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Ip 1958 an excessive mortality of adult oysters was reported by the
Oregon Oyster Company. Upon investigation it was found that about 23% of
the oysters brought up by tonging or crossing the shucking tebls were either
d:"i.ng, or recently dead, Laboratory examination revealed what appeared to

be & bacterisl infection, however; the exact cause of this nortallty was never

determined.

CRABS.
Crab activities undertaken during the period of this report included:
(1) sunpling comeercial catches in the Columbia River to determine the per cent
of legal, softshell male crabs takens (2) conducting a tagging study o
deternine movement of crabs caught and released .in the ‘Gulumbia; (3) completion
of the Yaquina Bay tagging program; and (4) following the trend of the crak.
fiah_ery by pot counts and I,B.K, reporte.

T

Condition Sam
Sampling to find the average size and the shell conditioxi of crabs. teken

in the Columbia River was acecmplished aboard commercial crab boats, The
gampling method employed was to measure, sex, and dotermine the ghell condition
of all the crabs in a pot. The shell condition of a crab was measured by
pressing the shell with the thumb in front of the last anterolateral epine,
Threas 'catégories of -shell condition were used: shell very soft (condition 3)s
shell still pliable but creaking and showing signe of hardness (condition 2);
completely hard (gaddition 1), At lesst & 333 sample was taken on each trip.
Table 5 summarizes the results of ehell condition sampling in the Columbia
River duriugr 1957. These data show that more than 108 of the legal-gized male

crabs were not in prime condition during the ocean closure {Sept, 15-Dec. 15.)
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Table 5, FPer Cent Softshell Dunginus Crabs in the
Coluwubia River, August-Decambsr 1957,

Date — No, Fots No, Hales  #idth Legal Males No, Sofsshelled For Cent
' ~ Observed Observed Of Males OCbserwed Legal M&lﬂﬁ Softshelled
8/3/57 3 42 152,9m 12 6 50,0
/5T 3 CINSTEN S " 28.6
10/1/57 L3 L2% 1645 284 1) 33.1
10/3/57 51 K98 1651 357 86 2.1
10/10/57 48 385 162.6 268 37 13,8
10/30/57 18 W 168.5 321 38 1.8
n/z/s7 & 21 170.5 589 L7 8.0
RA1/5T 57 1,09 168.4 859 66 7:6
12/23/57 63 589 162,0 349 0 1.5




Movemen® Studiss
A -?:eta); of 98 lsgal, soft slielled male crabe wers tagged to study the

noveners: of crabs caughﬁi'md released in the Columbia River, This tagging
 was accomplished duringhcondition sampling trips, Of the 98 crabs tagged,

19 or 19?&5 were recovered, Tha average time at liberty was 69 days, Ons

erab wes at liberty 335 days, The crabs had traveled from O to 25 miles before

racovery and were teken from Coarhart to Willape Bay. A total of 42% of tha
: rscoverios wers made in the oeesn after the cesen ssason operisd, If it can
be asswesd that the erabs caught and landed would have migrsted in the same
manner s the tagged erabsthen & signifieant nunber of 'c'r‘abs caught, in the
river during the ocean c).qsod poried would have been avallable to the ocean

fishery later in the season,

| Te ==Y a
In 1953 a srab-tagging progran was condusted in Yaquina Bay te
determine the propsr release pattemn for tagged erabs, In the 1955 study

all of the srads were released at a single releass point over & peried of
sovers)l weeks, When the data for this study wae analyzed, it was concluded

P e o Ll TR S

thet this was not the proper relsase pattemm for a bny;acéan interchiange
study. In 1957 another tegging program was condueted in Yaquina Bay using a
different relsase pattsmm, In this study 1,000 legal-sized crabs (over 5 /=
inchee shoulder width) were tagged and released at 10 different statioms (100

e B S D e e

erabs per atat_lon)o The 10 stations wers lccated equi-distance tﬁfoughou%
the bay fishing area (Ngwport to 4 dles up=baey). All of the crabs at a :
station wore released within a 45-ninute peried. 4 :uuc’g..hm comaivial bay
cm§ fishery was not operating in Yecuine ABav which necsssitated our fishing
Qx order to vecover the tage. Fishing was gggdi:ct,ﬁi f@ January 1957 through
May 1957. By deing our oun £ishing we wers able to obtaim information en

1/ Rsported in Progress Report Nvmber 31,
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movement pomlatibn density, efficiensy of cseeps ringe, sire difforences
in p‘ortions of the bay, and effeet of pob desizn.  Upon completien of the
program the data was sent to Dr. Richard Link at Oregon Stats University for
statistical analysise, ‘

Pot. ngt
Coastwide pot counts and pounds of erabs landed on uhﬁ Oregon me‘it, a7
shown in Tabh 6o

Miscellanaocus Creb Work

A number of M;ne pmjeeta involving ecrab were condueted during the
period of thie report. Hork of most importance wes: (1) design end testing
of a plaé;it.ie era.bv pot bucy marker Ldentifying pot cwmershipg (2} study &
water quality at the Point Adams Packing Company live tanke in Rewpertj (3)
collesting meat yleld figures from pecking plants; and (5) collesting and
ahlppmg erabs to.the Universlty of Omgm for phyaiolosicai studies invoiv:i.ng
oad:m:l.s and ntural demlom

SHRIMP
A fiehery for small pink sheimp (Pandalvs Jordant) wae initieted off the
Oregon eocast in 1957, The history of this fishery has beem previcusly -rapoﬁﬁ
ed and will net be discussed here, The ehelli;ieh etaff wee responsibls for
collesting biclegic-a!l. informetien on this fishery until wid-1958 when these
duties. were assigned te Otter Trawl Investigations, Infem&imm ¥me collected

on the slve; age, and sax compoeition of the shrimp caught, Data on the

length of the agg-bearing pericec and the fecundity of the animal were alse
complisd, |




. rable 6. Crab Landinge and Estimated Sumbers of Fois
Fighed on the Oregon Coast for the 1955-58
Crab Years (November-October)s

Crab Year “Pounce Estimeted Maximus

gﬂovnaﬂctaz Lax_ldsd Byuuber of Pota Fished
- 1955-56 8,910,000 | 18,923
195657 11,737,800 19,206
1957<58 10,103,000 21,307
- Sige, Are, and Sex comggsition‘
The size conposition, celstive age, and sex composiiion of the s~hfimp

ware tabulated from samples teken from sach landing made, The samples consisted

| of from 300 to 500 shrimp scch and were collected at the proceseing planta.,

‘ :} Each shrimp was measured and the sex acted, The size and sex composition of

( | esmples taken from Septemver 1o Hovenber 1957 ere shown in Figure 1.
The male shrimp were distributed himodally Guring this perlod indicating two
year classes, IThe famalos exhibit only one mode, implying one year clasa.

Initially the ghrimp were measursd from the base of the eye stalk to

the tip of the telson, This was termed total lemglhs and small measuring
boards wers uesd to take thls dimension. This method was not sabisfactory
because many of the shrimp were broken in the proccss of being ceught and
landeho " Other met,hods cf demonebraiing size were censidersd and es,rapdee
length was chosen, r'i’his part seewsd o withstend ths rigers of handling well,
was easily messured, and sdequatsly appralised the eize of the animale, - Tade
length was meacured from the base of the evestalk to the pogterior mepgin of

the cerapace with & vernier caliper calibzated in tenths of millimeters.

- In November 1957, 624 shrimp were measured by both of the above methods
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16,
to determine the relstienship of the two characterietics. These deta wvere
subjected to linsar regression analysis and a cosfficient of ¥=.986 obtatued
4 line of regression ves caleulated to ellow gonversion of tolal length to
csrapsee langth. Figure 2 jllustretes this line éf regression,

The sise distribution, bty sex, of shrimp landed in February and March
1958 1s shown in Figure 3, The females are still grouped in ohie mode. A
grimodsl distriduticn of males is present, Males in the largest mede are

| chenging sex; treneitiomnsl males are sppesring end the iargest mode is

ﬁecra&sing in siro, The amalliest mode ere prcbebly ebrimp in the second year
and ara just being recruited into the fishery. Eash successive mode is one
year o:lﬂ.ers but. mere than one year cless is probesbly present in the single node
of females.

Egg-Bearing Period and Pecundily

The time péﬁ.o& that femsle chrimp carry egge attached under the abdomen
is much lamger for pink shrimp then for these species tsken aleng tha Gulf coast.
Thig s of pome intersst sines the yield per pownd of rew shrimp is mueh lower
during this pericd. The relative mumber of grevid femsles exccedsd the number
of barren femsles early in Novermber 1957, Ko shrimp wére teken during
December and Jamuary, but the majority of femeles were etill gravid when fish=-
ing resumed. This reletiomship pazsiatei watil mid-Mereh, This 3a illustrated
in Figure 4.

A study of the reprcdustive peltenmiiel of pink shrimp was stertsd in the
fell of 1957, A emall gsample of femnles with an undemaged egg mass wes selected,
An attempt was mede to include the entire eise range, but this vas not possible
becauss large femzles with an vpdameged epg mass vere diffieculd to find.

Tusegers wore used to strip the eggs from the plespods of the females., The
eggs were sepersted with a teasing moedle and the entire numbsr coumted. Shrimp
egge are fairly smell and this method was quite time consuming. This fact in
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part explains the small sample size. Figure 5 shows the mumber of egge per

femsle. The individual shrimp wers grouped by 5-mm length intervals and the

average number of eggs for eacth size group was plotted. The nuuber of eggs.

‘inci‘a'ma as the elze of the female increases, Wt irregularly. This

irregularity mxy be the result of the small sample size,

RAZOR CLAM

The primary effort during this paricd was directed toward improvement of
the quantity of data being /colle;cted on the pzrsonel-use fishery and to reduce
the time required to gether these data., A msthod was devised whereby counts of
diggera utilizing the beach north of the Necanicmn Hiver could be made
mﬁhanically Sampling of catches from this area ls now accanplished. by
stoppd.ng cars on the access roads rather than contacting the diggers on the
beachg making it possible to collect a 1arger,, mere representative samp_la with
less efforb., A study designed {o measure the wastage of clams by parsabalause
diggers wa.s also initiated.

Samp]ing of commserclal catches wze continued as in past years except that

proportimat-aly lesg time wes devot.e:l to thie activity with greater emphasis

be:mg plaeed on personaloase catchasn The catch statisties of both fisﬁ_érias
were ta’bulated and analyzed.

Pe‘r*sqpal—U’se Fishery
Raxor clsm field activities perdaining to the personal-use fishery were

‘conducted from April to September. Astivities undertaken during this period

incinded: (1) & digger enumsration program; {2) catch ags-composition sampling;
(3} digger success; (L) totzl harvest; (5) wastage sampling; and (6) screening

'to measure the annual seb.
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e gewow 4ve Uy PEIDUMLE WAIKLTE ONLO TRE 0£8acth at various placeg. The ear

countersitobal was sxpanded by the average mumber of persons per car, as -

determined from the manual counts » and a total nuxber of diggers deriwed.
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Mgger Counte

The diggér enuneration program was conducted during the April-Avgust
sampling period and consisted of counting clam diggere on the bsach, During
1956‘&::6 1957 this wes accomplished by driving the entire beach ffom Tillamook
Head to the south jetty of the Célumbia River and counting each digger.

Table 7 summerices the calculated number of diggers by ares and time ﬁeriosi
for 1956=58. The number of personal-use &iggers utilising Cletsop Beachas
during the sampling perlod has incroased each year. The 1957 total of
72,283 1s 22% greater than the 1956 total, and the 1958 total is 108 higher
than 1957,

Since the above-described method of ecounting dipgers was quite time
consuming and had to be carrded cut at a time when other activities should
have been in progrese, a new method of estimating personal-use diggers was
devised. Three one-way car counters with time clecks were purchased in
Avgust. 1957 to count the number of cars using the three northern beach
(Area. I-IV) approaches during minus tides,

ﬂi‘th ths cooperation of the Marine Fisheries staff, a series of ma.nual
counts wé'ra made on the three roads fro:n before daylight until well after low
tide, _‘I'he mmber of care, the mumber of people in each car, and the 'tf}mgs‘ of

ingress was tabulated, From these counts it was determined thst the maximum

‘number of cars containing clam diggers could be counted if the mechanicai

counters were set to tally only cars going on to the beach from three hours
before to one hour sfter low tide. The error caused by non=clam diggere
croaéi::g the counters was found to bs small, and would be more than compene

seted for by persons walking onto the besach at various placee. The ear

counters: totzl was expanded by the average number of persons per car, as

determined from ths manual counts, and a total nuwber of digpers derived.




Table 7. Czlcoulated Wumbers of Personal-Use Diggsrs onm Clatsop
Beaches by Sub=Area, Mey-August 1956-58,

 Area i/ May June Taly ~ August Total
1956
Ares I-IV 12,805 6,572 9,288 5,559 54,314
Cove 2/ — -— - - —
Total 17,495 8,928 12,724 9,284 48,431
1997 -
Area I-IV 15,449 14,459 11,323 5,240 46,459
Area V 6,070 4y311 45329 2,151 16,861
Cove =2/ _4.489 3,336 1,128 8,953
Total 21,519 23,259 18,986 8,519 72,283
208
Area T-IV 16,945 17,175 14,015 7,927 56,062
Area V 4,662 5,826 4,145 2,724 17,357
Cove 1,730 1,920 1,532 1,580 6,769
Total 23,337 24,921 19,699 12,231

€0,158

1/ Area I-IV: :Columbia Biver South Jetty to Fecanicum River.
Area Vs Necanicum Piver to Ave. T, Seaside. . ‘
- Cove:s Ave. T, Seaside %o Tillamook Head,

2/ A1l diggsrs on Seaside Beach were 1nsluded im Ares V.

23:

The number of commerciesl deliveries tabulsted by the Portlend office

IBM seetion was subireacted to provide en eptimete of porsonsi-use diggsrs.

The utilizaticn ¢f mechanical coumtsrs has increased the sccursey of

the satimate of personel-use diggers, and degressed the time required
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during the low tide period to cocllect thess data. The time saved bty the
counters will allow better samples toc bs taken of catch-age compositien,

' digger success, and wastegs.

1959 Sampling Sechsdule

The sampling for 1959 wae furthar systematized to allow wors preeise
data to be collected and to fncrease the efficiency of field work. Thess
changes ere here briefly described. |

4 minus-tide dey ip defired as ons on vhich a minus tide ocscure noé
sarlier thau 30 minutes before smrise. This ie little different than the
practice during previous yeers, but ssteblishes a definite eriteris for
plenning the schedule. A1l estimates will be minimel, howsver, since
digging is not entirely confined o these days.

Ares V {Seaside), Minus-tide doys vere divided into two strata~——week-
days and weekend days. It wae decided that beach cownts would be made on
belf of the mimus—tide deys, This 50% sample, which corresponde clossly to
The number of counte made in past years, was randonly selected for each
strate, Time of counting was set et 45 @inutes befors low water, &djust-
ments were necessary vwhen this conflieted with semples scheduled on the
northern beach roads. The stratification and random selection of deys o3
vhich counte are to be made will silow messuring ths precision of the
estimates of diggers and cateh at Se=side. This can bs ascomplished with
no incresse wu, the number of obassrvations taken.

Aree I-IV (Nozrth of the Weeanizum River). Car comters will cperate
on g1l minug-tide days,; es defined zdova, from thres hours befors to cre
hour after low tide.

Semples will be teken of digger success and age compogition of catehss

on the middle day of sech minus-tide series. If thers ars an even numbsr of
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days, the day before or the day after the middie vill be used alternately.
A sample will also be taken the second day previous to snd the second dey
following the day spitially seiscted, meking a total of three semplss per
tide series.

Samples will be taken by stopping cars coming off the beach on the
selected road during the selected time period, I Too many carg are involved,

causing a delsy of mors than two or three minubes, then only those cars which

can be accomodated will be gtopped. In any case, ac large s ssmple &s POE=

gible will be laken.

The %otal pericd selected for sarpling was 1-1/2 hours before low
vater to 1=1/2 hours after low uater, based on the resulls of the menual
road counts, Thls was divided inte thrse one-hour pericds. A one=hour

sampling period wes rendozly selected for each dey, without raplacemnent,
so sach pericd will be represented each tide series. GCoumter tatels for
iast year show thab +he roads are not equelly wtilized. The relative lmpor=
tance was 20,2% st Ceerhart, 15 .3% at Sunset Beach, end 64.6% at the Peler
yredale. The randcm selection of the road on which the sempls is to b8

made was weighted by the expectsd probabllity of the proportion of the cars

which will use each road.

The day and time whezn papples will be teken wes sslected to allow
determinetion of the nonrandon veriation within a 1ide series, Thie will
invwolve approximately & 50% reductien in time erxpendsd in sarpling personel-
use catches in hress 1-IV, but it is cxpected that snereased efficlency will
actually increase the gemple sizeo Analysis of these dste mey possibly ir=

dicate thet the number of sgamples teken nay ke reduced without gacrificing

the precisicn of the ectimates of oversge digger guccese end ege=composition.

Digger success szmples will be teken o the basis of the elars par car

this year in Areas 1-IV inatead of clams per parsddo Trie will permit direct
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use of counter totala vhen caleculsting the catch per time period insteed of
Pirst estimating the number of perscne per car. Persons per car vill be tgb-

 ulated during sempling to allow conversion to olame per peraon' for corparison

with previous years.

| Hervest

Individusl eatohes were sampled on the beach during 1956 and 1957 end
on the access roads in 1958 to measure the psreonal-uss harvest and average
catch per digger. These date are sumserized in Table 8, The peracnal-use
harvest for May through August 1957 totsled 1,532,320 clsms, or 256,542
pounds, This was 35.4% greater them the 1956 harvest. This increase wae
primarily dus to an increase in number of perscnal-use diggeré utilizing the
resource.

Tablas 8, Total Caloulated Harvest cf Rezor Clems on Clatsop

Beschee by Personal--Use Diggers, in Wumbers of Clams,

Pourds of Clams, and Average Cetich per Digger, Mey-
Auguet 1956-58,

Year Kumber Glams Pounds Everage Cetch
per Digger

1956 990,352 159,319 2004,

1957 1,532,320 256,542 21..2

1958 1,620,664 288,437 20,2

fn average catch per day of 21.2 clams in 1957 wee a moderzte imcrease
over ths 1956 aversgs cateh of 20.4 elsams. Thé average bag in 1958 was 20.2

clams per digger. Since rager clems were apperently as pientiful in 1958

as in 1957, it is folt thet the change in the method of sampling previcuely
mentioned msy have been pertly responsible for the apparent slight decrease
in the averags catch,
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Age Composition
Age composition samples of persvosl-use catches show en increase in
‘the relative sumbers of 2ud-, 3rd-, end 4th-year classss taken since 1956,
These data are shown in Teble 9,
Table 9. Per Cent Age Composition of Razor Clems Teken

¢rom Clatsop Beaches by Perscnal=Use Diggers,
Hay=August 195658,

Yoar ' _ hre e Total
0 1 2 3 A 5 .
1956 37,7 WTed 113 2.8 o8 - 100
1957 26,4 Sl 15:4 507 1.0 e 100
1958 Toh 6.1 1201 3.6 o7 ok 100

The numbers of ragor clame harvested during 1956~58 by sge growp have
been caleuletsd and ars compiled in Toble 1C. The number of 2nd<yesr clses
in the catch hag ipcressed each yearo First-yesr clsms contributed 26.4%
or 405,902 ciams to personal-use cafches in 1957 end agmin eontrivuted
hesvily in 1958 es 2nd-year clams, irdicating a sirong yeer clasg.

The cetch of firgt-yeer clams hes ghoue & gradnal decrease since 1955¢
This wee predicted in 1954 when the beg limit wos reduced from 36 o 24
clems, and tha commercicl minimum site increased {yom 3-1/2 %o 4=1/4 incheso
This has regulted in en inorease in “he everage size of the elams harvested.
1% would be desirable to reducs the hervest and vastage o_f;‘ first-year clems
to a minimum, sllowing capiure later on when they are &b lesat a full year
old. A much grester yield in pownds of clems would be reslized. Ome mothod

of echieving this would be to close the entire beach to digging from the
mddle of July threugh Ssptember escl yesre First-year clams becoms more
prominent in the ceteh during this perlod. This would allow a grester number

of clems o be teken sfter the perici of rapid growth has been completed.
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Clams would be lost to natursl causes during sush a closure, but this lcss
wonld be negligibls when compared o the gein in eize of the surviving
. indtviduals.

Teble 10, Personsl-Use Harvest of Rasor Clams Frea Clstsop
Beaches, in Nurbers of Clems by Age Gx-oupg May-

August 195658,
— Age Total
0 1 7 3 Z 5 Cateh_
1056
May 76,641 217,212 30,070 3,653 73 — 328,250
June 93,857  T1188 30,524 5,075 727 — 201,351
July 134,639 102,021 36,89, 5,118 £73 53 279,198

pugust 68,482 V9,248 14,393 13,793 S5 352 18L.5E3
Total 373,509 469,660 111,882 27,639 7,188 405 990,382

May 25,780 275,180 89,322 45,019 9,080 570 444,560
Jme 62,537 308,853 85,64 20,822 3,305 301 5L
- July 150,056 171,925 49,298 10,873 1,445 - 383,595
fugust 146,707 33,674 2.7 280 = = 192.6%3

Total 405,090 789,632 236,351 86,697 13,839 671 1,532,320

1958 -

May 13,521 394,037 74,478 25,220 5,204 475 512,744
June 23,074, 450,118 75,504 19,009 4,622 38 572,713
July 35,424 282,433 32,306 8,374 1,058 == 359,575
bugust 48,607 _1C7.4L0 _13.B75 55339 562 275,632

Totel 120,226 1,224,007 196,163 57,951 11,446 851 1,620,664
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Wanstage
Many small or broken clams are thrown bask into the holes by ‘the diggers.
A sempling progrem wes initiated in 1957 to measure the mumbers of clams die-
carded, and consequentily wasted, by personzl-use diggerso This was done by

fesling in shovel holes whers an ettempt hed been made to dig a olsm. A

semple 50 to 100 holes was teken in each sub-ersa of the beash duringveaeh
tide series. The total number of alams va_r_asted wes eslculated by applying

the percentage of olams found in thess samples to the calculated personal-
use harvest for tho appropriate time period and area. This method is believed
to provide e minimm estimete of wastage because: (1) 4the methed of sampling
18 probably not ecmpletely sccurate, (2) gulls will have found some of the

clsme lef% on or neer the surface bofore the sample is teken, and (3) a elam

was not necessarily harvested or wasted in each hole dug on the beach, &l-
though this is essumed when the sample percentage was calsulated,

The estimated mumber of clems wasted for 1957 and 1958 is shown in
Table 11, The wastage from May through August 1957 was 283,225 or 15.6% of
the total clgms dug by personal-use diggers. This exceeds the totel number
sold by commercial diggers during the same pericd by approximetely 100,000
clams,

Teble 11, Caleulated Wastage of Razor Clams on Clagtsop Beaches
by Persomal=Uss Diggers, May-fugust 1957-58.

Yeor Per Cent Vumber Cleame
1957 15,6 283,225
1058 10,1 182 .0%7

+
L™
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Commercial Flshery »
Rezor olem studies periairing to the commsreisl fishery were continusd
wvith littls chengs from the 1956 acilvities as reported in pest progress |
reports. IBM and dealer records of the commercial catch were compiled to
determine the total commereial harvest and catoch-per-unit effort.

Age Compoeition

Coumercially taken razor clams wers sampled at the verlous deale?r
establishnents to oblain the age composition of the caleh end the average
weight. The regulis are shown in Tables 12 snd 13, These date indicsts
that the first~year group contributed negligible mumbers of clams to com=
mercial eatehes in 1957 snd 1958. Only Ooé snd 0,78 of the harvest respec-
tively vers clams less than osne yeer old., This probebly repressnts cnly an
incidental catch of this age group. Simce very few ragor clams reach 4-1/4
inches im length by the end of the firsbt yesr the reduetion in harvest from
thie year clase since 1955 is spparently dus t@ the gredusl sccepience by
commercial diggera of the 4=1/4=inch mirvimm size as well as greater effort
toward enforcement,

Harvaat

The 1957 commeraisl harvest was determined to be 67,118 pounds from IBH
date oblained from the Portlswd office. This wes 157,567 pounds beleow the
last ten-year sverage and the lowest sinee 1944,

Teble 14 shouws the tolal harvest of razer glams by commercial apd per-
sonal-usse diggers for the years 1951, 1953, and 1955=-55, I+ can be seen
that the commsreiel cateh exhibits a marked desline since 1953, The perscnale
use ¢atch has shown 2 merked imerease, znd the totel harvest has remained
relatively constant. Data compiled from cooperating decelera’ racords in

Tsble 15 summarize the caich per dig by yeer end zres since 1952, There ls




Teble 12, Commereial Barvest of Ragzor Clems from Clatsop

Beaches in Numbers of Clams by Age Group,

May-fugust 1956-58,

31,

AT

5  — s — =% Ccatoh
196
yay 624 49,022 22,676 4,208 1,377 26— 71,933
June 5,864 34,505 19,408 5,445 2,255  — == 67,477
Jly 4255 46,029 2,614 8,08 457 489 €3 85,108
Moguet 4,356 _ALO75 1996 6,97 5450 255 = T%.308
Total 15,097 170,631 82,894 24,7L4 13,657 70 63 307,826
3951
May ~ 35,265 18,516  £,252 1,99 164 — 64,193
June 35,237 15,302 5,345 B0 B -~ 56,3M
July 393 24,30 9,230 2,29 €2 45 - 37,000
August 872 11n616 _ 4625 1,103 53 . == _18,263
Total 1,265 106,503 47,673 16,949 3,091 247 == 175,828
1058
May - —= 44,224 27,655 12,651 2,258 135 -~ 86,923
June AT 25,94 14,200 4,007 234 78 91,6l
July 35 43,749 18,053 10,655 2,047 72 50 4,661
Aungust _1,058 22,420 5,820 3.042 694 33 == 33,087
Total 1,003 157,534  TIAT2  A0.548 9,006 474 128 286,265
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msble 13. Total Commercial Harvest of Rezor Clams From
Cletsop Beaches, in Pounds and Nunbere of
Clams, 1956-58.

Tounde Fabers of Clems

1956

May-August 66,994 207,826
Total 07,992 -

1057

Potal 67,118 -

1058

¥ay~auguet 62,296 286,265
Total 2,354 —
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Table 14. Caleulated Totel Harwest of Razor Clams frax Glatsop
— Beachea for Both Commercisl and Personal Ues,
: Mey-fuguet for Sslected Yeers.,
Yesdr : Humbers of Clams
1231
Personal=use , ' 088,623
Commercial- 647,170
Total 1,635,793
1953
Perscnal-use 758,239
; Commerelsl 1,074,272
Totsl 1,832,511
1955
Personsl-use 1,130,447
ii}‘ Commerclial : 536,260
' ' Total 1,666,707
1956
\ Personal-use 90,382
| Commercial 307,826
L Totel 1,208,208
1957
Personal-=tse 1,532,320
Commereiel 175,828
Total 1,708,148
39 58
Personal-use 1,620,664
Comercial 286,265

\.,f Total ' 1,906,529
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Teble 15. Commerclal Poundsges, Mantides Dug (Effort),end
Cateh per Mantide,hy Sub-Area, 1953-58.,
(Unspecified Deliveries Not Included,)

Tbe,. & _CUE _1Tbe, _E CUE _ Tha, E__OUE _Ibs, E e, % CUE _ Tbe. Gl

1953 48,113 1,463 32.9 22,135 824 26,9 28,333 1,171 - 24.2 5,261 207 D504 545064 2,607 20,0 157,991 6,360 24.8
1954 16,277 428 38.0 8,673 275 31.5 18,586 690 26.9 6,274 236 26;6 18,489 1,041 17,8 68,2990 2,670 25.6
1955 12,508 436 28,7 10,345 307 33.7 23;388 769 31.1 6,314 239 26,4 12,958 580 22,3 66,013 2,331 28.3
1956 21,745 723 301 1,307 57 22,9 1,99 101 19.3 1,278 66 19.4 11,977 560 2.4 38,256 1,507 25.4
1957 4,561 164 27,8~ 2,493 91 27.4 | 614 29 22,2 966 23 42.0 6,305 257 24.5 14,968 564 26,5

1958 13,337 364 36.6 6,424 189 34.0 1,356 56 24,2 1,233 52 23.7 2,621 110 23.8 24,977 771 32.4

e
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1ittle change in the catch per effort for 1957 from previous yeare. The
reduction in mumbers of ¢lams harvested by commercial diggers is spparently

" due largely to s reduction in the number of diggafé rather then a drastic

declino in the clam ;qunlati’om Factora which may have contributed to this
radmﬁon in diggers include: the increase in the commercisl minimm size
in 1954 eliminated ‘diggers whose oatches had been largely made up of smell
clamap all cah;haa were reduced somewhat by this change; and an inerease in
compeatition by‘ personial-use diggers. |

Soreening Activities

| Soreening to measgure the megnitude of the fell rasor clam set wes con-
tiﬁmd duﬂng this period. Both Seaside Beach end the northern beaches
were sampled at. 1east once esch during the low-tlde series. WMethods simi-
lar to those used a.nd reportad on in the past vere employeda Sereening
results are shown in Table 16, The set, as measured in thia manner, is
consistently higher on Seaside Beach than in ereas north of the Necenicum.

River.

HYDROGRAPHY
Hydrographic work during the period of this report was confined to

cooperative studies with Oregon State University Department of Oceenography.
This included final physicsl measurements of the Yaquina River end estuary
which enabled Dr. Wayme Burt to compiete end publish e paper on ths resulis
of this study. 1/ The remainder of the hydrogrephic work wes confined to
flushing studies in Oregon estuaries (teshnigues deseribed iﬁ Progreas Report
Kumber 31, pags 11). Ths bgys and pumber of surveys zre shown in Teble 17.

 In gddition tc the bydrographic surveys, surfece records of temperature
end sslinity were continued off ths dock at the Shellfigh Laborstory

(Table 18). It ehould be pointed out thet these are surface records and

}/ Flushing of Polntants ir ths Yaguine River.




on Clatscp Beaches, 1949-58.

Table 16, Numbers of Young Resor Clams Taken by Screening

~ Year Dates Areas i/ Wumber ~ Clams Per Squere
of Stations Meter of Send
1949 bt v 9 3070
1950 - v 10 2,50
1951 10/16-11/18 v 20 1.10
1952 10/21=12/17 v 71 2,10
1953 10/21-12/26 \d 26 542,60
10/21-11/28 I-i¥ iz 19,00
1954 10/12-12/10 v &d, 91,40
10/12-12/10 I-IV 15 22,40
1955 10/4-12/30 4 ¢0 A
10/3-12/29 I-1IV 89 ohS
1656 10/4-12/17 v ol 14,76
10/3-12/20 I-1% 7 1.28
1957 9/24=11/8 v 52 10,77
9/26-11/23 1=V 50 -06
1958 10/13-12/10 v 38 69,00
6/15-12/9 I-Iv 32 1.68

1/ Areas mumbered from I through V north to south, Columbia River to
Seaeide.
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| Teble 17. Estumrine Hydrographie Surveys in Conjunction
| ~ with Oregon State Univerpity Oceanography
{ Department,

Retuasry — Yoar and Fumber of g Made
_Surveyed 1956 1957 1958
Goos 1 1 - 2
Tmpqua i 1 2
Siuslav l i 2
Alzea — 1 2
Yaquina 1 i 2
Silets — 1l 2

) Netarts - — 1
Tllamock = 1 2
Nehalem - 1 2
Columbla - i =
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Teble 18, The Meximum, Minimum, and Monthly Mean Water
- Temperatures {rom Surface Samples at Olson's
Dock in Yagquina Bsy, 1956-58.

Vouth . Tespersture (7Co} Salinity (0/00]
Mepn.. Min, __Max, Min, Maxo
' 1936
January 8.4 ToR 9ok 16,0 4ol 27,1
Fehm-'y 7.0 6.0 9.0 2306 10.5 3101
March 8.0 5.5 9.1 18,8 5.1 29,0
april 9.3 8.3 10,1 245 128 32,7
m’ ) 1103 905 1309 31:.1 2604 3302
June 12.8 - 10,2 A% 31.4 29.5 33:3
Ju]." 1203 905 1507 3305 3106 3405
Augus‘b no5 790 o ll&o-z 33o8 33.:)1 34'39
September 11.9 16.0 13.0 33.2 32.7 33.9
Octobar 11.3 906 12,9 3204 30.7 3305
November 9.3 8.0 11.0 30.7 25,6 32.5
Daoember 806 8.0 Q.0 245 998 3109
Annual Ave,10.1 8.4 11.8 27.8 21.0 32.3
7 - e o um ee e o e e wn
.Tanuax'y 605 3_08 800 270_7 2200 3106
Fﬁhm:y 70& 500 905 2409 uoa 3200
Merch 8.9 8.0 9.5 19.0 Tod 27.6
April 10.4 9.8 12,0 23.9 17.8 30,3
May 13,2 10.1 14,7 28,2 26.5 30,6
June 13:.4 10.5% 15.5 3004 28,9 32.5
July 12.0 9.9 15,0 33.1 32.1 345
August 12,6 10,0 17,0 23.2 31.0 3402
September 12,7 10.5 1.7 3305 30.1 3406
mt@b@r 1307 1209 1503 3208 31.¢ 3305
¥ovembsy 12.1 11.5 13.9 32,7 32::1 3301
December 9.6 7.2 10.8 21.8 9.2 32.8
Anmual Ave.11.0 2.1 12.9 28.4 23.6 32.3
' 1958
January G.9 8.8 11,0 25.8 34,8 31,1
February 10,2 8.8 11,0 17.5 8.5 28.4
Mareh 9.9 8.7 11.1 25.9 15.1 30.4
AFﬁl 13,3 10.2 12.3 2308 12.9 3008
Hay 10,9 808 lBCO 3068 250& 3306
Jm 1308 1206 150& 3197 '3101 3207
July 11.5 9.8 Il 33.4 32.1 3402
August 10,7 9.3 13,1 33:5 33.2 34.0
Saptember 12,5 10.0 Mcs 33@0 3201 3305
Getobar 1&06 9.0 l].QB 3301 3205 3308
Novenbsr llc.o gog 1202 2605 1907 32DA
December 10.3 9.2 12,0 27.0 19,0 32,5
Annual AWQHOO G5 12:5 28,5 23.1 32,3
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have not been corrected for the stage of the tide at which they wers takem,
Their velue is meinly in recording gross chestiges in temperature and salih-
ity at the Rewport laboratory,

ECOLOGY
Ecological work during thig period wae confined to working on ssreen-
ing ard sampling techniques withle Yequina Bey and om the open beach from
Fewport to Yequina Head, Within the bay congiderable ¢iffieulity wes cn-
countered in arriving et sultable sasnpie sizes and soreening progefuraes.
Techniques used to dete sre time comsuming and of gqusatieonadbls walue.

- This phese of cur work will be limited wmtil such time that we can find
& smiteble method of obleining cusntitative samplee and efficient methods
of screening., Fortunately, wa were more successful in our work on the
beach, The most common aniwal found betueen Newpor: and Yequina Head

’} (excluding barpacies) was the Littorina snail, This amell sneil is ome
of the glgee grazers and is vorlé wide in distribution. After setling
up permsnsnt eampling stetions, periocdic comts were made of the numbers
of Litlorine snails onr 25 fronds of 3 species of slgee and one species
of eel grass., It is hoped from this work that changes in mumbers of
animels in polinted sl non-polluled aress can be mads, Data or haxnd

looke promising,

SBALONE £FD FOCK SCALLOP

Although the presence of the red abalene (Haliotis rufescems) in the
Brookings (scuthwest Orsgonm) aceca ues lmown since 1953, very 1ittle werk
had beer dome on distribution snd slmdance. In 1958 o commerciel
abalone divers from Gaiii‘ornia effered to dc emploratory work for ths OFC
at no cost to tho state and wnder ovr direct supervigion: On August 4, -?9539

A £ Yyt e ,\’ A 3 e T
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a formal egresment was emtorsd into between these two fishermen and the
OFC. Since that time soversl exploratory dives in the vieinity of

' Brookings have bezn made erd some initertidal exploraticn dome. We have

verified the occui-réﬁce of thiz znimal as far north as Coos Bay.,

Although only limfted numbers of ebelone have been found to détes
the divers did find what sppsars to be commerciasl quantities of rock
scallop (Hinnites multirugosue), This animal will be activoly studied in
conjunetion with the ebalens. .

The resultant pubiici‘oy from this agreement brought mmercus offers
of balp from skin and commersial divers. This interest mecessitated ths
adoption of sport regulations and siteration of commercisl scsllop regu
iations to psrmit the harvest of rock scsllcops., These regulations,
because of our limited kmowledge, vere patierned after the regulatione
in existence in Celifornie. The regulatioms on the perscnsl-use harvest
of abalore and scallop and the revised commercial regulations for rock
seallop appesr in General Order Number ¥IX, as revised December 16, 1958

MISCELLANEOUS
During this periocd; ss usual, & lerge number of miscellsneous iteums
had to be invesiigated ani 2 number of meetings attended., The most note-
worthy items were es follows: |
1. Fish Xills: tus fish kills on Big Creck were investigated
end one esach on Schooner Cresk and Clzllie Creek, lLinceln
County .
2. A% the reguest of the Hater Desources Analyst, seversl besch
sand removal requests were investigetsd from Gleneden Fasch,
Lincoln County, to Coldbesch, Curry Comnty. ALlso, severel

dredging and lag boenm sites were cheecked,




