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p } HOTES cm Hmﬁge'mﬁ TRIP CONCERNING SHELLFISH RESQURCES OF THAT STATE

, ?umsm and sm:a;p of t:ripj; It *ams strongly baliwd t:hat much benefit

in program plannmg snd barr'ying out of invaﬂtigati 5 anuld ha dariﬂd

by this lab by a member at its ntmfr taking & gm:mml ‘aurvey trip of tha

' nhellﬂsh muournan of Waahmgtm and ﬁriniah c'almbin and the blologe .

1@&1, 88 Wwell ms managerial, progﬂmm mmlwm M 1t tumad out Waahw S
mg{son wes the only state vinitad,. f ' _

Time ?armd cnwmd D‘W_’-Q’lﬁ 3uwax: Mtﬁall‘? thﬁ"-'"ﬁ'iﬁé":mriﬁd involved - g
wad from the avening of &ugumt a*a to noan of &‘;mtmhar L, 1952, The

trip had originally ‘bam plannmd o mﬂm Mma 1’:1 Brﬁ,ﬁi&h Colwtbiae
“but as Dr, Ds Bs cmayle, ﬂuwmﬁl‘y’ m sharge of an ahallrish mvmtiu e
gations for British Columbia, m mﬁ:}.@ﬁ SWRY ﬁhia trip did nat ma.tarm
| lalizaa ‘ SR '
*"“’ fxi‘eas Viaiﬁadi ﬁﬂﬁ.ﬁ_‘ Tidsland area ad,{[aemt to tha Washington
| Btate Shallfiah Labarator-;r at Purdy {Gig Harbor adde. .

msa), Hashmgtam AT,

Bept,. 1: 'Mdalmdn sbhout Bamiah Island near Burlf!.ng- o
ton Huh tone e

Septs 2; Abo Bay Lib erty Bay &: Nort:h Bays

Sthmhar 31 B?gatar _

geramnal Gm*lsacztad Durmg 'I"r;;g: |
' cadria IAndaq, bielogist m ahm'ga o:f‘ shellfiah by
search m Wauhmghmg

Lige s ?omr‘ly with oramn Fish &mlaaim

]

| bﬁt pwumﬁ-a ¥ 3

in uhama of o‘yﬁ‘bﬁr drill control work
for wmhingtm. '
Jobn Lorey, biologiﬁk working oo drill acntmla

" Harold ‘{ikuton. blologist working on natiw oyster astte.

Bl

LT

ing pmdiutim.



Ladutk o SRR

Mr, Lindsey and Mr, Woelke uere very lmiemts with their time
)nnd it was thmrugh ‘hhair eﬁ‘rcma that the t z-i;s WM & mm#aq
| ggpaml Information gathereds

It muat first hs umdamwak ﬂmt the primm':; shellf'ish mmma
of Hl;nhingtun is tha oyater This mvclveﬂ fimstly the Japancse oyntar
or Pmif.ta a*s'ster, Qutma _g_gg.__, and uamﬁly the mbiw oyster, Q. Md_g* .
-An the state of Ha,,ahingtcm holdn propearty titp(].u ta gbout 254 of the |
state i’a am be ssen why tha abata should put forfsh amzid&mble affavh
to ai‘fwtivaly msmagu thess amm; The paliuy m‘.’ the #tate has bem to
lease ground to those grwara who Want to lesse m 5m of the atate
- owned gromd is in areas where nabiural gesding (Epa:ming and natting) of
the :rupmam ayster ta}wa places When ﬂm of thma mtm have mmhn
‘ol marketable ®ize the state suctions the myatarﬁ dnxthﬂ partioular aranla)
by requesting hidn rrm the miow grmam The atata mst fimﬁ me
shat buahﬁlagn of oysbters mig,ht be sxpoched tu ba *t:&'(mn off an area Hmi
this entalla surveys by the bio‘lagia'bn for this mrpaam ¥e then can
o ‘plam oL gmeml part M‘ the ’uzmm.ngtm Bhamish ?mgrm an Taling
M:‘e of She ntatmﬁwpad cgatar ’bad&m o

i§ ﬁnath&r large part of

| $ewim w@rk to the oyater mdunt, ;
the .Bhéllfish Program: . ﬁndor ﬁhis 1# o major pmblam of gyster drill _
gont ; ‘The mm aryatar dri’.tl fsauaing dam.gu is t:ha intmduﬁad Japanm SR

$se oyster drill, Trit«malia | u'tm e. , 8 umih ._mel _
euat conant oyster dr1ll and Thnis 18 '

:-mn, the nwbiw drill, are alsc B

present but do not ocauss the: ﬂm&gu that the anmwa drill dooss 'I'hs
drﬁitamﬁ) astually drﬂla @ ha:’i.a 14 the ayaﬁw ahail and thm x‘am:iu

cinersus, _m;a o

upon the soft body parts the wy:a’c;ar hﬂiﬂg h:i:hlud m *bha pmam* Déw. ,-7

pending upon the size of tha ;&apulation {2) of &z‘illa in an area K am:'m
mponding mmmt of dmag;e 14& dmu In some areas wahw :famem hnw 7
beem forced out of business hy thia pamt., &n arfmhiw measure cf aonw




_ trol of the dri1l is nudad‘ This pragrm invalwu:

) . ls State sontrol of the moving of ayaters from & drill ine
fested ares to a non=drill infented ares. An oyster farmer must fimt
obtrin psmiuim from t'.he uta.ﬁe to transport any eyatera, J_’#/#/ﬁ#

g dhsrtd/ éﬁ/

A ﬁialcgiat frm the stats of Wamhmgtm awh Year is
amb to .‘rs.pm to inapect \ﬁha nead B it is baing, ‘am& for nhimen’ﬁ bo
thx We&‘b cmmt to insure clem swd*
3, Chemical and other meéans of m:tually kiiling m* inhibi'hmg
hha mpmdmtimn or athamiw spreading of the dr«f:{_' | BT
" ﬁf’iﬁ p@iﬂming of the drill alﬁhwgh no pmatiaal
poimm has bsan found to date, New polsdns are ‘eaing tzn’mﬁ aon’&inmlly* '

b., Etming tha drill out of an wm h’fy not p’.‘!.&nting 1n

hn&l:r m:f‘eatad areas fcm (3 perisd of years,

k b mre hiatary studian of the arill ta tie in with nuntwl.
| Probably the most sffoctive means of nonhralling the drill toe
day s for the grman to continually pilek up t;ho drﬂls by hand off t!:m

oyster badn. This keeps the population down a.nd thomby the damage alnm_- v

_ SBWiaa work also inﬂlufdaa proﬁeatim ar ﬁhn aystar grounds
fram micux types. nf pﬂlutimg '
‘ " Parhaps’ abill under the service to tne mdunt-.ry dategory oa&n’
e cs}.mned the m_xtgy ast ﬂmmt;m worle Ton both ' ﬁhg native and the
Japaness oysmm This involves 2 considerable mmmt of *bima, Bullug‘im
are whitten in weskly intervals during the oritioal peried Informing
the mduatry and in’harasted pmms of tlmir uhamu uf ec:llmtamg oyse
ter #ﬁﬂ set and when to du 1ts o j‘.._; (

" Another mjar- haading af shsnfinh wori: in Wuhmgtm jimlws

%ﬁ& study of the vnriou,a nponiﬁl of olsms, ‘I‘hus, us in omgm,\ may be

divided into the gmnps neam and estuary or bay clama..,




' ':'__,_J'ap Iittlamwk ham bﬂm in*t;mdnmd fiid the .Tapmaﬂ: ..

| @am a:l;%, an;!’ ceasn alsa::; 18 thn“objent of detalled atu&y,
g Wn i’u.l:. time bisiagiata baing anm.md for this Mwm A Quota ayatm
iu m in affect fgr w&ahington?s ragor &lam bamlmm Afi 1t was not :
pﬁnible to tﬂk wihh t:lw bl@lﬁgiata ntudy‘:tng ramr almn at this bime
no more win be naid about this spaclesy SR _

thably thn mat importmﬁ bay ol iﬂ "."mhingtm 18 the
,,;_ittlomak clam, whiah nw imludas two Bpﬂcisﬁ 'ﬂ'""tﬁa native littimnnmk* b

A‘;_Eaiu u‘hm@ua and tm J’&panuse 11&%3%%&, P ﬁﬁilipjm% The
w

‘_?mtsr send frm

Japm and has pmwd to be a !noit pmlifie clam axtmoly adaptabla tc

v&rying ﬂonditims of habitat, 'l'ha ommi&l p@h__.ibilitiw are gmnt
‘far thia gpeaia&. It mighﬁ tm Well te attmpis to mtmdum in Oragmnial
waﬁwn alt:haugh the amet mathed af introﬂuﬂtim 1& in. doubt a’a this -
tm{. It 1n an umllm ﬂtﬁm alnm and & colo Maﬁ elm,. PR R
‘rha butter elm, -alﬁhauﬁn present in ml _Mﬂlr subsbant lal
qmntituu, is not uﬂaﬁ ammially to any W uxﬁtm%q cmmi&l R
landinga aamprisa 'chase elanm that are dug incidantuily uhila ﬁiggmg
the 11ttle-neck a?l.mﬁ o . | . | '_ AR
The hcmomlm is rathar wamfully leﬁkad at in wmhmgtm

and, alfzhmm pmnmt ir: gam& nbundnnaa, is not u#ad tc s:n.y ex’cm'eg
,  The geod uek m mservsd for aport diggmg,. | -
Althem t;ha _‘mf‘t ahul e},

uaad o any extent,

3 18 pmnant I dﬁ not baliaw it is\i

The amg:e elam 13 pmwnt but not ussﬂ m larga quuntitian.

Another nhellfiah msmaa of Wa.ahmgt;on, the Dmganwn amh,

haa been studie® rather uxwmiwaly in the past but ah pressnt no bm—

“Wcal inveutigatim ia"in,pmgr&ana am work nmy be done in tha neay

future, It i the gan”m‘l mﬂ&nam of ﬁpmim t _ﬁ}ff the work done 1
the Paﬂt in generally halding tm NN _



o Butﬁw alm m maiﬁmﬁd ta t&ke ar Mttxe mek& umamially, _
Althcmgh not hmaﬁﬁd dimctly ml‘.h beds of cmominl uim are prﬂauant..
Sew. ampla ar gatras x-imlari@ f*l:hj.a watw Wi sama as Hmﬁpla given to

™e by mlwatw farmer 1:1 cm Bwy}* Thim aymw 1s rmmd with the Kw '
amota a"mdu Japs eaxmot isulaﬁe pure sesd of x-imlwia an yots Tt mﬁm
ures or rathﬁr r&amhaa m&rkeﬁﬁbla gige in A yaﬁr*a tinwm

#.gau#t 20‘ 1@;

Went out on tha flnta nmsdintalv udjuﬂant to the Shalli‘iah

 Lab at Purd;r and obmwad uoma elm beds aontaining 11ﬁtsle~nwk alma, S
'hts-ramlama, gaaduuka gnd_-butter elams, Dug one ,ggm.&ue_k welghing t:hmu__; :
pomds tnurtaen'-omﬁn’#;_ﬁﬁzﬁﬁﬁﬂmﬂ. thet the more :,.kﬁiﬁ?_é}ﬁlgpan to the neck

 weib the mize of th; nevk 1s ‘indicative of the l.l-i?!.&‘efltiiﬂ clam you can

.txpmt to dige cbaerved bot&z Y staminea and I& ;shillipjnum in abaut

'eqwnl nmbera living tagather, ﬁm Jap 1itmla-nmk was found nearer hha o
‘surface of the flaﬁ, mny ocaulﬁ 'tm Agen cmly pnrf:ly buriad.. Tha grmmd
18 of vary heavy grawl.a | | o
~ Oyster gmund in thia ‘Arés about aplius. hm fest in he ight.
Extmnm 1w mauﬁ to a minuﬁ Ly..ﬁ Tonst ami hi@n tiﬁa at & plus 1’?45 faat
: ektmn_ Average haight ai' oyﬂber b&&ﬂ In Washmgtﬂn at mbout A plus | o
‘I.G faet to a plua a.a reat. sm watam plantad on sm almost pure nanﬂ o |
" flats =+ No good :t‘er plan'tmg bt fnirl:y' good for . trmplmtmg* | |
Cedric balievad deamt:ar papulatinna of elm pmmulurly
| geoduaks and hnmaalms, mnumﬁ parpe'sumtion mﬁ mwading of the tidw— |
land with clams, nagumtiona need only bs applisd if maxivmm yleld is R
)nimd; Legel umit of gwdum (pcuasuiom 1imit ef thr*aa) set Hithout:

any bilologlerl raasm;. S



: Afririll lays uggn in Marﬁh, April ‘and May uné ﬁgnin.in $he fulla The Jap

'\,r | Gadria baliavad thnt MAny areAs in both Pugat Sound and

4w111npa wers avanplantad in oysters the ruault‘baing a slower naturing

6rope Averaze production psr acm 8001000 gallmm Very good prow.
dustion 2000 g&llana p&r Borey ' Growers plant on ﬁhﬁ awaragn of 20 |
ﬁasas af oynter aaed par-aera‘j An high ss 100 auaaa pnr—ﬁnr@ Whﬂrﬁ the
ZrCWers are juat holding tha aynﬁura for one yanr und ‘then trannplanﬁing
on othar areas, | | | |

Eﬁambar 1, 1;52 (With Ghuﬁk on Samish Island Bsdn}

Haekpotnt Oyater Compnny groundn are tha siﬂa of ths oldest ERR
and rirat munctanful lanking of the Japnnaaa ﬁ?ﬂﬁ615 Mﬁﬂy arills @fuwjff o

tha thraa apeainn mﬁntianad aarliar ware presént hnru. Chuck had s

 study ares to check natural ‘mortality and totsl martnlity of the awntarnf

in aﬁ effart tc maaaure ﬂheafrth of ﬁhadwilln on,tha oysters, The Jap

drill iu not - hermaphroditin;_ Extrome aalinitiﬁﬂ arﬁ Iathalﬁ Hmﬁkpaint
oyahar Gampanyis grounﬂa are abauﬁ ankls daa@ wiﬁh’f”,_ Acrons $he |
laggua In ﬁﬂ'washarly directim 1s the Lawren’ qaward ﬁyntar Cos Hurﬁ
the ground Was gr firm uand generally* A drill prﬁblﬂm also exiatad

heres

'sapt&mbﬁr 2. 1952 - ?aulsbo Bay with Chuck

!

: This araa waa farma*ly, and sti11 s potentially. sxuallant
rattaning and gruwing grmund buh 1t 13 uaeleam naw diie to the heavy
mfas*tation of drilln('rritmalil). |

‘ - Libeﬂ:y Bay with Ghuck:

: 'fiatﬁ
Coaat Gyatar cm.(Verne Heyes manager)/of the s1lt type unkle
- deep Yo celf deed. This graund has been hardsned wiﬁh oyster and olam

and gravels - H[ ;$‘ 
wn&ru{ A minus 0e b te a minun 1.5 foet hhight or rlats. Obaervaﬂ drill:j*”ﬁ




had more than one hole in them indiceting perhmpn a randum :alantion mf

égﬁhwyleerwby tha drill rethey than the drill ﬁa*wslly selecting out s
1ive oyster, ' ‘

<North Bay with Chuek

- State réserve gnoundh~g?ﬁ here, Taok[aamplqa‘af 0§trga ﬁdulia,_ 

Kumlmnto,”ﬂf-luridpi‘b.'ﬁivulgriui 'Bawlsbate ﬂﬁnéﬁ dykeu‘whiﬂh nre at

nbout a plua beO fent tid- level cmd made ef canervts.‘ bisadvnnﬁags of
conorete dykes is that ‘they bave tendeney to settle in the mud end crmul;,-.
The state has grawth studias hera from. Jap&nahe oyﬂhnr aaed obtninad o |
from the variuuﬁ gnowing areax 1n Jspan,
' Aarala tha bay from tha state reasrve grounda ebasrved alam
7_ sargant‘s namiva ayster bada whiah cunainbedfggtégzig land¢ Tha largest
dyka WAS 150 L1 by 300 faat and of hhﬂ self rlu&hing ﬁypﬂu Elavnﬁed
2«3 feat nbnva aurraunding'gr@uﬁﬂ, ThB graund wit“inﬁhha dykua hnd
&\/boan H!!ﬁondd by pianing firﬂt ® 1ayer or plaﬁk then savaral layaru ar
tarpaper, & layer of ahiplap ar plywaﬁd, and finally a 1&yar of gravel
on. tope Sargmnt uned eammnt aaated laths racks far cutching”hia aasd,
¥o drill prublam here,’ | '
3¢

-_ - ﬁgstarngy with Ghuck _
Obﬂ&r?ed mora dvked ar&aﬂ harﬂ whsr& nativa qutarﬁ were: baing

7‘Septenber 3y

gultivated, Water in dykes upcm arrival was 71°F; 75"? when leavings
fThe dykes wars aonatructed af aracsoted one 1nch by 12 1n0h by 2-3. faat

boar%?¢ Definitely Y dr111 prdbilm.l Grover pidkn up a1l drills ha dan
’ ste'whanaver out #f on the beds, Froshwater fluahing of dykan 18 bning

aonaidarad for ﬁha anntrol of tha drills* o '

qutambar h,_n7

J i v at. g_l‘lﬂimiﬂh L&k o :
L) : qwmﬁgmd avar Cedriots collection of olam. Bhﬂllﬂ ha has made

far4growth-studiaa¢ Tﬁlked gver gome algas problems with the ataff,

& » Marrla.?e
I+ rt about o Loweﬂ D.
Left qr Newpol o pm o P
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NOTES ©N WASHINGTON TRIP - ﬂ’”’i" "/d"‘
AUG-2G. Septd,1951 rawﬂ»’ﬁ?ﬂq/ébrk
e ————————"

Arrived at Washington State Skhllfish Laboratory August 29, 1952
at 1600, Met Harold Wikston and John Lorey as well as the other
fellows I knew,Cedric Lindsay and Chuck Woelkes. Arranged & rough
gchedule for tﬁe following tides as follows:
Monday-Sept 1 - Samish Bay- will see Pacific Oyster
_ grounds that are badly infected with
drills, Tritonalla Jjaponica. Also
see Chuck's work on seed oyster mort-.
alitye While in the area we will also
see some pea vine pollutlone
Tuesday-Sept 2 - Paulshbo Bay=-Good growing ground and
drill infested grounds.
North Bay--State Reserve Beds.
Wednesday-Sept 2 - Oyster Bay = Active drill inflestation
control being carried out by growers.
Native oysters,
State Oyster Reserve
Clam ground

e

August 29, 1952. notes from talk with Cedric. Butter clams are inci-
dental to take of 1little necks commercially. They are not harvested
directly in Washington although small beds of commerclal size are
present.
Saw sample of Oatrea rdvularis, Probably example of the
"pound" oyster given me by Cooper. wThese are found with some Preg-
uency with the Kumamota seed.

August 30, 1952. Went out with Cedric in front of lab on Whiz fish

Uompany and Vietor Oulette's oyster beds as well as some public

clam beds containing little necks (native) § horseclams, geoducks,q

butter clams, Dug one geoduck whéghing 3 1bs 1 ounces on arees just

across from lab, Saw geoduck necks (shows) =~ the more substance to

"~ the neck and size denotes pretty well the size of the clam that can

be expected to be Jug, On oyster grounds in heavy gravel we found
both V. staminea and V. phillipinarum in equal numbers living togeth-
er. The Jap 1ittle neck ismore of a surface clam than the native
1ittle necke We found Jap littlenecks lyldng on surface or slightly
dug in with most of shell showing. The ground is of very heavy grave

- el with some (very 1itt e) muﬁ)binding(Cedric gsald == T could not see

the mud - LDM)

Cedric saild the oyster ground in this part of the lagoon
was sbout a plus L.0 feet in height. Extreme low runout to a minus
1.0 feet and high tide at a plus 17.0 feet extreme, Average height
of oyster beds in Washington at about a plus 1,0 feet to a plus 2,0
feet.s Saw oysters (on 1sland) planted on an almost pure sand flat,

- No good for planting but falrly good for transplanting. Even older

oysters had difficulty in malntqining themselves somewhat.
Deepwater populations of clams (geoducks, and prohably
horseclams)} Insured oncoming clams. Regulations needed only to be




aBpiieé 1f maximum yield is desired, i.,e., large clams. Legal 1imit
geoducks set by guess and by gosh, :

Cedric stated the native 1little neck was from 3-5 inches be-
neath the surface of the flat generally whiltethe jap littleneck was
from 1-3 inches generally. Silt, crowding, tidal range, feed -- all
of these were ®ble to be stood better whh¥h the jap little neck --
Indicat'ng a much hardier species, '

Southern puget Sound areas of the Japanese little neck. Colder

' or Northern areas the jap little neck is not abundant. The jap little-

neck requires warmer conditions., In 192 Oalkland Bay was the site of
large kills of the Jap 1ittle neck due to cold weathers By 1946 they
were coming back in commercial numbers, Another kill in 19,9. By 195 2
they were commercially present again. }00-600 pounds of jap LN per

man tide is a good average catch commercially, l=6 bushels per man

tide of the native LN is goods, A successful digger would have to aver-
age 200-300 pounds of clams per tide to stay in business,

Butter clams are taken incidentally to taking of Little necks,
No concentrated effort to harvest butter clams in washington,

(See Quayle about Butter clam yield on Study Island 00 Eco-
logical conditions, )

Silting and over di of decline of butter clams in
Dabob and Hoods canal.  FAIRREAN) YRLRR/ SOMRLRE

Japanese oyster spawning mpparently riumning in a xix year
cycle of heavy setting although light sets are occuring annually,

, The japanese use a method of brushing an area to increase
clam set, A chunk of brush is staked out every 18 to 15 feet, This
aids in the set of clams apparentlys In Japan,

Clam food versus oyster food competition. Walter Chipman at
Beaufort, Connecticut 1s using radioactive tracers for working on bi-
valve food,

Anatomy of feedlng apparatus of oyster such that it selects
the smaller organisms and rejects the larger. See Coe.

Nelson, T.C.

1933+ On the Digestion of Animal Forms by the quter.

Proc, Soc for Exper. Biole. & Med., 1933, XXX pp.
1287-1290.
Consell Permeneht International Pour L'Exploration PE
De La Mer

Extrait du Rapports et Proces - Vergaux, Vol.
CXXVIII, 1951, The Governement Institute for
Fishery Investigations(RIJKSINSTITUUT VOOR
% VISSERIJONDERZOEK )
00ST=-INDISCH HUIS AMSTERDAM # B. Havinga, Director
I. Difficulties encountered in Tank Breeding
of Oysters (0. edulis) by P. Korringa.
IT. Investigations on shell disease in the oyst-
er, O, edulis L. by Korringa.
ITI. Crepldula fornicata as an oyster pest by
Korringa.

Cedric has some growth studies on the cockle, littleneck and
geoduck but it is strictly in raw form. The samples are present but
have never been measureds Plans to work it up this winter,

R.T. has not sent Cedric dope on geoduck take.

The following Information was taken from wall in shellfish lab
at furdy'as. |
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Z 4

Osthrea lurida -

eggs = 105 mm in dia

Straight hinge larvae at time of 11beration 180 microns long

X 160 microns high

Larvae at setting size - 320 to 240 microns hlght(?).

Ostrea glgas . .

egg: h5-65 microns wide,

Trochophore larvae not completely covered by shell - 60 mic=-

rons high, 70 microns ¥Idf long,
Late straight hinge larvae 76 microns high

Early umbo, shells assymmetrical, left umbo more pronounced
g and larger than right 75-80 microns highe
Veliger larvae at time of setting 255 - 320 microns high,

Ostrea rIvalaris dyked area growth ©-C months gives a smallgb size

oyster,

Washington tideland titles (State Ground) are all known, the state
spen@ $1,0,000 for a detailzdd survey just reecently. About 1/l of

all tidelands are stgte held,

Asked Cedric about possibility of having areas overplanted in both
Puget Sound and Willapas On Stoney Point beds In Willapa it takes

from 2% to I} years to produce a marketable size oyster.

Some of fatt=

ening grounds there turn out three crops per year. Cedric believed

mahy of the growers have overplanted there areas.

Production per acre (average). Average production 800-1000 gallons

per acre, Good ground 2000 gallongs per acre. 1l.5 bushels equals

1 gallons. A goal to reshh 1s 1 bushel per gallong. . Growers paint

on the average of 20 cases per acre. [0=50 cases per acre in places

where just holding. As high as 100 cases per acre for holding dur-
ing the first year, Break up very easy When transplanting,

of transplant is eritical,

September 1, 1952, With Chuck on Samish Island Beds:

Rockpoint-aggter

Company grounds, Site of oldest and first successful planting of the
" japanese oyster, Drills present -« Tritonalia, small native drill

Neptunia, and Urosalpynx. CW had a polsoned grease painted box in
which was to be natural mortality and oméside to be total mortality.

In this manner he e xpected to check drill demage. 1§§§;§§8§

Seonsisted of a very few,leas an ten, clusters of

1d oysters

or a total of 20 Hﬁﬁﬁ/{ﬂﬂﬁdé/ﬂﬂﬂ/ﬂﬁﬂ The polsoned greass contained

mercurous chlorides, Tritonalia lays seggs in March april and Maymnd

again In the fall, They are not hermaphrodutic. Extreme salinities

are lethal,
60 = 70% of Washington's oyster industry is in Willapa.

Across Bay from fLfd¥/g¥¢ Rockpoint Oyster Co at Lauren Howard's beds,
was the next stops West side had firm sand, East side ankle deep mud,
Drills appear to demand a certain amount of food In an ares,
of heavy oyster concentration ideal, If the area has not been planted
for a while the drills seem to "starve™ oute Drills can move across
deep mud by extruding a slime "road" or "film. Chuck has some growth
" figures on Tritonelia, Believes they have to be 2 years old before t
they can spawn. Have to be controlled in first year of life then,



1952 - Paulsbo Bay with Chuck: Formerly and potentially
excellent Tlftening and growing ground but heavily infested with
Tritonalia, ' '

Séptember

Chick stated that in Discovery Bay 20,000 Bolynices cecllected -on clam
grounds in one area in 1951. Apparently & clam pest, not particularly
an oyster pest. ‘

Liberty Bay: Coast Oyster Co. -~ Verne Hayes: S1lt type flats ankle
deep to deeper hardened with oyster and clsm shell. A minus 0.5 to
a minus 1.5 feet Bhight of flats, Oyster ground has been hardened with
gravel. Off hardeneé& area very scft, over knee deep. CW ¥ays about
200 acres under cultivation here. Trucking of oysters from Willapa
for fattening resulted in heavy momtallty. Blame put on rough handling
by convepor belts, Area downbay, as well as first stop, were old
dyked areas formerly used for native oyster culture. Some live nate-
ives still around observeds Observed Tritonalia drilling a native
oyster. Saw some Jap oysters with more than one hole in them, Evi-
dence of native oyster setting -- probably last year,

North Bay == DState Reserves, Took samples of Ostrea edulis, Kumomoto
0., lurida, O. rivularis, Saw state dykes which are about at l.0 feet

made of concrete. Chuck has growth studies going from jap seed obtained'

from the various growing areas in Japa .

.2 dukin 157 19¢y . Vo Wu.
Saw Clem Sargent's nggéve oyster beds (dykes) in Yorth Bay(Allyn, Wn. )
in which his largest dyke was 150 £t by 900 fet and of the self flush-
ing type. Elevated about 2-3 feet above surrounding ground. Chuck says
a layer of plank plus several layers of tarpaper and then a layer of
shiplap or plywcod, then gravel on tops Lathe racks approximately
I X I} feet the lath being about ! inches apart, These racks are c emenl
coated and then laid like shingles or shakes on bottom of dyked area.
The forepgmrt or part facing the flooding tide is raised several inches

W tiozﬁ?take.-”—’__"a”1"’,1”/1 e :2 QM&‘FQJJLQ

Natives set on bottom of lathe racks but not on top. Uses about lfh

%0 1/3 of this area for harvesting each year, Harvests sbout 300 sacks

per year worth between 20 and 30 dollars per sack, Harvests three yesar
oysters. Has no drill problem =-- no drills,

Other operator (not seen) has drill problem and has to collect spat on
floating cultch, This is done with clalr trays (dgg dividers) dipped
in cemembh, Differential set between other types of cultch is greats
Cememb coat stuff is a lot better.

Clem can move about 25 sacks per YB@/X/YA@/Y¥Yd¥.man tide. Harvests
300 sacks per 150 X 130 ft plot., Can cull about 1 sack per hour.
Harvests in three years, (Disregard former flgures on yield.)

Preservation of bivalve larvae by Karriker.
HgCl, 0,00 grams
Sugar 100 grams
20 = 30 o/oo sea water to make 1000 cc,
Alkalize to pH of 10

formalin 10 ce
cogmmercial sugar 100 grams

M ,J-‘Q&Mo-t}—- 20,30/ -\‘t puu.bLﬁ IOOOGC‘._
Aolalaie G Prﬂf?_ 70,




Plankton nets used for collection of oyster 1arvae in Washlngtonwfaters‘
20 -- Paciflics
12 Natives

Natlve oyster larvae count : Maximum of 12,000 per 20 gallon sample,
500 spat per 100 shells or 5 spat per hhelllcommerclal set.
Prefer shell to glass for collecting e xperimental spat.

Settlng Index: Take 12 seasoned oyster shell free from bottom. Don't

dount bottom or tops Count 10 shells to get average.

Aver no. spat X 100 = When 500 then commercial

no. days in
Theoretically when shell group becomes numerous and also & good back
log of larvae then setting will be commercial.

Wance Tarter has figured out native setting by air temperatures,

Check oyster bulletins for Vance's temp method. EFUEFELE/ALBPLY/

Concrete dipping critical. Lathe should be soaked befors dipping.
ﬁﬁﬁ/ﬂﬁﬁlﬂﬂﬂﬁiﬁ# Kept wet while curing and put out 3-5 days after
concrete has set.

Condition factor of oysters:

This method gives the relat-
Total vol minug shell vol ionship between the meat vol
volume ol meats & the cavity in the shell.

Chuck is worried about the future polution of Willapa Bay. Gene Haydu
is working on this, Chuck is very critical of the intake height (plus
8.0 feet) of Haydu's water forexperiments with polution. Believes the
;;Eure Gene will get will be maximum due to helght of Intake, FAPE AL

Experimental seed in 1947 shipment to Oregon from Japan thru Wash,

- Kumamoto =-~ 10 cases numbered 6,7,8,9,10,1;,15,18,19.20.

JAccording to notes by Glud the 1948 shipment to Oregon included 10 more

cases of Kumanmoto, came aboard the S. S. Oregon Mail.

Five cases of broken regular seed were given OFC in 1947.

Look up 1950 plantings of Kumamoto for Ore growers to find evidence
of 0., rivularis.

General survey form used By the Washington Shellfish Lab,

Oyster Survey

General Area Date
Sub Area Time of Day
Exact Loc. Tide

Inspection notes:
(1) General character of land
(2) Purpsse of Experiment
(3) Expeiment
() Conclusitions




Oyster Bay Septemher 3 with Chucks

‘ Saw Mrs. Bowman'S native oyster dykes. Water in dykes

- upon arrival was around 71°F, Other Co.,'s in this bay are lympia

‘ Oyster Company and Northeraft Oyster Co. The dykes were constructed
of ‘creosoted 1 inch ¥@g¥ by 12 inch by 2« ft boards. Mrg,Bowman

has been thinking of fresh water flushing of dykes as a control of
the drills, Mrs. Bowman uses shell for collectihg her own seed.
She has 10 acres of dyked land, Has harvested 1200 sacks per year
at top production. Last year 500. Costs$1000(olf figure) to dyke
one acre of ground, Has been hand picking drills off area. Haa both
Trit and Uro but Trit is the pest, 75

Conversation regarding wi Cedric
September L, 1952 Wi/ g¥dd¥. Paulsbo Bay, Algae (mlva) 1-4" deep.
Cedric beliseves the mortality to be from shifty sand and drills rather
than from algae., Could not see oysters through algae. This is not

the place Cedric was telling about where moartality due to algae took
place,

Cedric has survey of clam beds on State Ressrve ground made in 19&2
by L. R. Donaldosn,
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