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To the 1nenlozY of kvax' HagiUQQ

vVhose love ot PL!get SoDB i @~as BB, nlsP11'Bt101L to

«di those v'ho live in the Pacific North~vest





j 438 i]ook 1s onP, Qt 8 sPT'les of jaooks that 4avc i]OBTE cQTDHElssloncd
io provide z6<3ijors with usofuj Enfozn]at]QH Shout PugBt Soulld...

Ahout lts p4vslcal propert]es---tEM sjlapB HDd jozXH oi t48 cjoux3d, «he
physlca l anil c40DE]cai DatuzB Qf lts watOZS, and tile 11ltBE'action of
thosP watPTs wlt4 thc sUZYQU3 ldlxlg si301'BllDPs.

Ahoui the hiloioglcal aspects of ihe SQEIDd---the piax3ktoll t4at fol'Dl
th0 48SES Of ELS food C483DS; thP, f3sheS that SWllrl ED thlS lnlanil SCB;
tho ZPglon s nlazix]6 hizds BDd TDHIDTIlals; Hnd t48 4841iats t48t TEouz-
ES4 HxECl pl'Otoct ltS wild jlfp,.

Ahout XBBEXcs USBS Of'tile SOUXEd his haTVBsi Of fiEEtlsh> Sheiif3silc Hlld
PvBxl SBHwoPd' tile tl'BnspoTt oi poopi6 Bnii goods QD tjlosP czowijPd
watOZS:, BEId thO p]EZSUlt Qi I'Bcrcatloll c3llic BSthCilc fulc]jj]X]6nt 33l this
Hlclr]E]8 SO«ctlllg.

Ahoui. EIEBXE Bnii his rejatxollshxps to this region � th6 c48ractPE']silcs
of thc populatiorls which surround Puget Sounil; the governance of
IHHD s Hcilv3tECs Hnd tjIB xH'8138gcETEODt of thc Tcg]i]H s DatUT'al ZC-
soUrcBs; and ilnally, thc hlsiol'leal UsPs of this ]HilgnlllcBDt
soUI'08 � PuczBt Sound,

To prod]ICO thcsP hooks 48S ]'Pqui!TPd IDQTP. i4HH six y081's and HM
d6d3catCil cftoTts Qi EHQZP. t4HH QIM hux]dzod 13i]oplB j his scrlPH was lnl-
tiated in t977 through 8 survey Qf several hundred po-'.ential readers
W3i4 dlVBZSX! BDd Wide-I'BDglng 13 ltBT'OSts,

plM ci3118ci3vc prcfozcnccs QE those llldlvliluals hecaTDO t48 staD-
da]'ds against willcil tiM projBct staff BHii i4P, Cdiiozlai 408]'d dote]']I]iHCI j
tjEC scope of eac4 voiiEEllo Bnd dPC]deil IEpoll tjEB stvjo BHd klnij of Dzo-
SODtailon HPPT'QPZEBtO tor tilO SOI'EBS.

iH thc Bpzll]g Qi 4978. 8 prospectus Qutj]EE]Hg i4csc cx'EtBTEH Bnd 3n-
VltEXlg BXpTi]SSEQHS Of ]D:OX'6si Hl W3'ltlrlg c3DV OHB 0 thP: VolUETEBS WBS
dlsil'341]ted to 3'Hdlvldualsc lns'tltutlollsc and Organlzat]QXEH t4z013g40ut
A'Bstorx] washingtol]. Thc resrjonsCs were g3'Btlfying, Foz Pach voju]Hc
Ho fBWPI' than tv«Q Bnd Bs ETEallv as clght Qutllllos wcro HUhlrlltteil fol'
CQEEs]dezatEQEE hy tjEB staff anil thC Bd]i'QZEBl 408rd, 748 Butt]01's w40
were subsBqueEEtjv choseH. were selected EEot onjv for theizcxperiise iD



a particular field but also Ior their ability to convey inforlnation in the
nlBEEEIPE' rec U Bsted.

Nevertheless, Bach book has B dkstkn  t f1<Ivor ttke rosul< of each
author's style alld demalkds of the slkbject bekng written about. Al-
thouoh each vo]kknke ks part ot a serkes. there has 'oeexl httle desire on, the
par . of the st<Etf to P13QEEQBte tk38 Enc'kvkdkkalkty of each volukkke. bkdeedr
creatkve vi;.t responsible expresskoIE has bBBEE Px3courBged

TbEs series 3>vokdd not ilave beeIE Ukkdertakekl 'A'Ethout the sllbstaxl-

tkBi support of the Pllget SOE3Ekd Marine HcoSystems Analysis ML!SAj
Proiect xvithin the Office ot Oceanography and Marine Services,'�cean
Assessnkent Dlv3S3031 ot tbP, Natlolkal Oceakklc and AhQospherkc Aciknlll-
kstl'Bboxl, Froxll the st<rrt, ti30 I'Bpresex!tatkves of. this OH!lce have sup-
ported the concPptuai deskgn of this selles ttle wrltnlo' BET!i the plodkkc-
tion>, FiEkal3ciai support for the project divas also received froxlk thp
Envkxokknkexktai Protectlo"3 Ao'encv <Enri fl'om the Washkngton SBB tyrant
PT'ogl'Bm, A]i these agencies have supported thP sel les <Es p<3rE of thekr
cilkktkkku33ko Bffolts to provkde knformatEox3 that ls Useful kn Bssesskxlg ex
isting Bxld potekktial environlllexltai problems, stresses, and Uses of
PEEget SoUnd,

Ally IEkaior underEBklng sllch Bs tl<us ser38s 3".Bqlnres the efforts of a
great knalky QPople Okklv the Tlaxnes ol tl'lose nkost 3'ioseiv BssockatPd
with the Puget Sound 13ooks � the writers, the editors, the illustrators
Bxkd carto<rrapfkers, the Bdltorkai bo<U'd, the project' s BdiY33nkstrators Bnd
its sponso I's h<lvik been listed lkerB, Ail these people---and xnany
nlore---have contributed to this series, whkck3 Es dedkcated to the people
w>llo lkve work Bnd play on Bkld 13PsldP, Puget Sokknd,

!3<lvET Duxburv Bnd PatrH' la Peytolk
August 198<3



ThES 400k Tvas first concelvP i iTT 3977 and thP. fix'st draft writtelE 1D
t978. lt Yvas ol'lglnally to 48 part of ". large voluID8 'that included fir!fish,
4Ut that ls to t38 6 separBtc book. fills 400k has beer! rew!'lite!1 seve!'Bl
t3nles 111 Ordel' to I'PflPct t4P, Dian! chax3gPs that have OccUrred ED the
shellllsh BE3d seaweed ETldustries, VV8 have see!1 the rapid expansion of
Tlexv aqllaculture crops, the developrn813t of shellfish hatcheries, and the
beglnnlngs of Dox'3i BGUBcUltllre EH Puget SDEExld. XV8 hBve also seen
483ghteTEPd elva!'8IMss arid Und0rstanding of the fra>iie DBt'ure of tlM
Scurld's vvater quality.

lhe iE3tent of this hook is to describe shollfish and seaweed cap-
tllrP. hsherles and Bquacui UT'8 � past BX3d pl'esent, lt focllses on the conl-
TIMYclal sector' BHld the research, developEXEODt, Bnd polltlcal Bctlvltles
tE3at irave D ErlEMnced thesP: lndustl'Ms

The intoxnlatiorl prosonted colrles froln a variety Of sources � pub-
lished BDd Unpublished literature, DMny intezvie>vs, ax3d 0Ur 03vIE Px-
p8738nces. !iVhlle ITlucil oi thP, Exxtorxlratlon points tovvald b'enlis, vvbat
w6 seP BDQ say tollay Tnay not 40id tr138 fol Bny length of tE3138. t've have
Do cT'vstal Dali. Products a!lrl teclDElquPS ior ralsnlg or catchlrlg nlarEne
spPcles of 'vvhich rve have DO ErlkllDg today will someday UndoU4tediy
beCOID8 Colnrnonpiace.

A'0 hope this i!00k vvE]l 48 of. Tnteiest t0 those coDsunllng seatood
proGucts fr'onl PTEget SoEEDd. XV8 Blso l'lope Tt vvlll bP, of valU8 to those
making polihcal decisions that 3viii influence our ability to harvest and
cultU!'8 sEEch prolillcts lxl the future BDd that those contrlblltlng to sllcb,
declslons will 48 t48 halvestPls, g703vers, Bxld consllnlPrs.
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% e v'oui«1 like to thank Bii those Hl the seafood In«tustry 3vho have
glvexl Us Inuch Ot 't118 Info H3atlon Deeded Eor this book Especlaiiy "ave
3vouid like to thaT3k Dick Steei Gregg Boxlacker, Eari BTBDEler lPrrv
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fUi in providiBg up-to-datP, IHfoX'Enation GH the pressing lssUPs of
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the s48iif Ash pol'tloTI Bn«i provldPd vaiUabie lnslgil't ID10 ti«i« instorlcal
iitetature, Y48I'8 Bre H«BHy Others, Bnd becBUse t48y ale 3«ot 3«BIHed does
Elot iessexl their conti'lbutlons. YV8 i3ave ieBrxled a gl'eat deBi about. these
resources fronl everyone, and for that. Eve are Tnost grateful.
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Coreii v!ith these t3vo hrst-tin«8 authors, and the eftorts of Constance
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LQYYo 48D!3'8 Furopeall expilorers sailed lnlo the Yniand Yvat63's of
Puget Soulld! coastal Indian t73bes gath67Pd B3id Use!d Ets BbUDTlant. YEB-
tive shelltish BDd sea+ eed resollrces. They colic«ted oystels alld clams
tor food and trade, cooled SUDbilrned lips Wvitb sPB lettuce, curPd ihe
silpes ol bull kelp to Use tor flshlx3g J13318s. B3lcl Used tlEO hollow kelp
bulbs as stol'agP, COH!ialllers, Evexl inlBYEd b'lbes peY'lodlcaliy journeyed
to ihe SOUDd to shal'6 this bXEE3IYty. ThP, ev3dPHce ot this rich harvest
1'Plllalns 131 the shPll piies---0E' kitchen EnlddeEYs � of coastal X3at3ve
village s3tes toLEYEd Blollg thP,: shores of A Bsh!ngton State,

'Yet th«re Yvas no large-«-alP 3HYd<ivater harvest ox crab or shrYXHH
and Ho cllltivatioll of oysters and clams by these Native AYDericans. f33-
dE<YYls coliec'ed vvlld Dative 0ystel's II'on! 3%<3tY37<El beds> BxEd later %%hite
sPttlers caUgbt crabs f3'0m thP Ellterildal areas, arid llshed fol' shrinlp
X3'03x3 the slEorcuslng beach selnes. TYdeiaYYds Yvere pl3bllc property BDYl
allyone could dig tor clams or collect oysters for persorlai Use or to scil.

Jn 'i890, the first Kashirlgton State lL6 islature passed legislation
that Yvouid $138738 the fUtU78 of KVBshlngt03% s Intertidal shcilflsh EEYdus-
tries. Kno>VYY Bs the "Callolv Act," this legislation provided for the sale
of tldelalK.s supporting natural oyster beds to private citizexES, To fur-
ther oncol3xage the deve!oplnexEt of BYE oystel' industry by BssUI'lng ac-
cess to B llusbxuldcd crop, the s'tate cha7gPd lov<r pl'lcPS for these l<3nds
but x'etallled B Tevel's30DBT'y I'Yght to 7Pclalnl L<YIEds thar 'Dere USPd for
pUI'poses other thall ovstPT cultlvatloxE.

!TE '1895, the legislature passed a second laxv, the "Bush Act," gov-
P Yllng oyster 183Yds, The BUsh Act gavP. BTEy citizeEY the rlgi3t to fElo oxl
oyster laYYd, .Vhethor or riot oysters had been previously cultivated
tiEPE'8, Hov~'ever, lt too specified that Yt the !and >vas Use!d iox p13rposes
other than oys'.67 cultivatioYY, the dePd could be call«elied Bnd the land
1'Pvpl't t'! the sta[8 I'07 resale !i Urthexnlore if the land M as foux3d to be

UH!Elt for oyst87 CU]tivati03I, thP, pYErchaser could cancel the dPed BTEd
clalln a dilfPrent parcel of lalld.

Catt:.!ringoooionns, nhoio t!y Edward S. Carlos, o, E',>34. Coorbnsy Sinr-.-
ria! I 'oHoolions 13ivision. YEnivnrsii<r ni Vr'ashingion E.ibrsriesj



Slxe]lfLS13 GE30 Seolvced H!IEvcsts of Puget S xuIxd

As B iosult. 01 ihp., P>ush anG  <BHovv' Acts, IEEQch 01 thc tkdejarkds
vvlthln I/I/HshlngtoYE s hays ax!d esiuarlps canxe llndpr pilvaPB ovvlxeishlp
or lease, affecting not  xkxly harveHP of 'x ild oysters 4; tike general pu].Ilier
4Qt clakns Bs IVBH. The area of public tidclarkds in Puget Soulxcl dec]ined
! Bpnioxi~iab'jv 40 pex'cellt ks ]Bft] anG ag 8 ipsu]i 'hc sta[p has ccas�
hL 8183 lcl Hales and HP >pped lssQEng coExinLPE'clal 13 cl=.'lxscs to dx<> 4HV I ] aine
OYE pU413clv I IwxEed state tldclBX3ds, 43kt conPlnL!Bs to llccx3se E laYE1-farlxE-
likg GPCMEEOYES.

The dPvc]opulent of. UPv' clkliurc slid haI"'Pst teel'Ellolog38H, LxEE-
proved. Exlanage " cnt. Bnd the expanded Use of other sheHfish Bnd plant
sp>ecies have opciled up additiurkal areas and resources in Pugct So End,
For exalllple, ln thP, suh>i!Gal HUhsiraPB, gcoduck clanls arc nolv lxancl
haI'v xsicd hy dlvel's BEld HQ4tkclal h<3rds]xeH c]akns BI'8 Ontallxcd UHEYkg
3138!-.]3xanical-hydra!E]ic harvesting nlachilxes. Soft-Hhe]le<1 clains aie Huf-
fkckcllthv' ahUYLI]BIxt 331 tEIP. Entcitldal zo318H of solnc PEQ4BVEYEolxts to xrv'ar-
rant harvest. bk Bddiholx, xlexv advanceinelxts ikx aitificiaHy Heeding
Hhi. ]lf3 Hh 48ds 4BVB HHO vVBd BYE Ellcrease EXE Vii dds 4<<avond Vrh<3t ES POHS3-
418 vv'ltLE recruktlxlellt fE'Gnl n<".PUXB] sc'tPIX3g, 80th tile captUE'8 Jkshcry, Or
xvlldsiock llafvesP 0' slxcHfish and plBnts, alkd acjxlacU1PEkre Or aquatic
.'HII3lkng, havP, 48'<xefittcd fl'OIn these changes, The res'!lit xs that krv'i!le
ialx<vcs 0' shCHfk<h axl i pl<3nt prilductR <vrovv 3 3Ik PugcP Sound Bxe BvBE]-
able.

Pl!get Sound v'aters offer extensive possihihties for future aqxlacul-
iQE.'8 dcvelopxncnts or iox' cxpBExsl.olx Df Pxisting fish xrEBH. Thc factoI's

have H301ded Pug ',t Sound s tiaditioxkal itish3ng ilxdxkstiy---avai]H-
4LIEty of O'Qltahle hahlta', xvatc3.' qUB]lty, 41010gy, variahilit; of native
stocks, changiikg lnarkets, conilicting uses, Hxld naalxagcxnent prac-
tices---vv'.l]] cokxtilxue 'to lnfhEen .c tile dcvelopEYEelkt Gf 1383v Blxd exist33xg
f. lxeikcs,

Phys]kcaI Se]m3I3I]tg
PUgct SGUnd H xlxarix38 Ixixv3ioX313lent 3s varied and dyEEBEYLic,;vith

seas >nal and geographic Bxtreixles in ph;s''cal. chelnical< Hnd hiologica]
charaixtciistics of xvater and a varied hottoln topography. The shai:ie Hnd
settiYkg of thc So'Gild ix!f]UBExce Hle Blnox3nt of f cshv, Hier pi ls lnt, cu3.'-
rekxts, tidal fluct'llatlons, xvave actLon., Bxkd 40tEI f311 piopPrtlPH, 'vvhich 13 l
tx3ilx. iaftcct the d3stI'ln'3tko>n ot 03'gaklkskxxs that cxkst lEE the varLDUS hab3-
tals 01 these Evati',rs, DkstrkhutkcITL pE3tterlxs Bxkst llecallse son!8 sheHtlsh
aikd pla33ts require loxver s liYHty, Horne require co,lisei Hxlhstiate, Hnd
soxnP, reqll!3'8 8 .EIIghPI tc3x3pPI'atlliP. to lndUcc spaEvlxEExg,

Tho shape of Puget Souild xmas influenced by its geograohical HBP-
ting, located 4 ':tween the OlyEnplc and Cascade nloulxtakn ranges., and
thc sc luxlng that Occu3'3'Bd fioin iepeatPd glacEal cxpaYlsloll BE'Ld I'Btl'Bat.
This scourLYEg forxned large, st<<;ep-skded, deep Exarroxv Inlets vA 1th Ex!a]or
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Olyrnpi . oyster bed  vere presa'errt throngbont sontb Pager So!rnd in
tbe earlv ' 000s. Sbaijo>v rva! ers of qoiet inrer bays Were inta lsively onl-
tivate:i and dEE<ed tn enbanoe gro<s!th and natural setting;.  Only scattered
remnants o." tbe d.ked beds rer !ai r. iPboto oonrtesy Spe :br'!:ofjeotioE!s
Divisiorr, 3 !rriversuy of <A'ashingtor< Libraries:, N< gs"',ive 808]

basins separated by sha]]OIv sells, As sedEEEEetl-'.s from river Tnrloff and
coaslal erosion filled lleal'sliol'0 areas, 181'gP, estnal'EDP, flats Bnd snbttdB]
48$1Ds f irlned Heal' tbP. 313onths of 3TEB]UI' xlveI's Bod nt  says anrl illlets.
<Sha] jovv 83. 3bay3xiPnts lx'llu'=Deed bv lhe surroundEEIg land have lax'>er
Tangos Oi t-'.Irlperature BnG Sa]initieS than the Open Sea. '<r'etjands aild
shH]]ovv bays scattered t]xr. l!Eg31ont th ' Sonrtd oi'el' protected ha131tat iUX
]BY'ge jsolslt]atEUTIs oi $ETItlsh, shrsljflsh, Bnd algae.

PE get SUDTld ls, ior the lnosk part, 8 IvPH-DIixPd Pstllaxy. YhP, pres-
erlce of topographica]]s! I'Ungb si]]s ianG T<3pEd tid<!1 ci El'rellls creates tilr-
h:Ilence that Enixes nutrient-rich deep vvater vvith the nutrient-poor,
less sahDP: sul'lace 'vvatels, jt is Ull]y dlETEng pexlods Uf high I'313>oft that
linn".Ixed snrtacP. ]e3Eses UE freshvvatel Bx'e fouild Elear the rivers tn<3t

P3 iply Exlto the SUUTld
jvjlxEDg of salt- BXE d freshl!vatel Es flirt]xer ti!Util lated by 310 l exchaxlge

ot ED183>cl <!v<":tel's Evlth UcUBDEc sea vater! vvhlch ls yplcal Ul BII eshlarlDP;
systelrl Evh ':re dlhlteQ sea%~8'.er InovPs Heav !ard Bt the slET Bce BEId ocean
 valor ITloves EM!vard <.t depth.. This nel exchBTEge helps produce <EI3 ex-
t. BEE a]y prodEEctive seavveed arid phytopjankton gro!<vth Ehat supports
BD abundance Uf T<rarine life. ]n addition, the slEBHUv; eixibayixients and
vvet]Bnds Gf the estEIBlies, ex3I'Eched by null'EBTlts frolxl strealrif]U<!v <Ex3d
grcatn!dvvator and decaying plant. rnatter, Offer habitat for colnlnerciaHy
irllportaTEt tlnflsh BXEd shel]fish.

r<itimero33s biological BI1d DEBD-lx3 luce i vvater  jEEB]3ty tactors Bjfect
the 3'eproduction, gror!vth< surviva] and litihty Uf plants Bnd she]]fish in



Sl!Pllflsb on d Se ]ivee«1 Hnrvests !>f O]>get i>ok]nd

Pkkget SOHY]d, T4ese Y'ange from the TEBYDE'Bl seasonal varlatlons IH
plank toTE Qlld detritus tlkBt coklkprksA. tk!A, food fol' 3H< xiv sheilf384, tci ui'-
ba]E vJasfes, 1Hdlkstr]al. Qikd donlest]c vvasfes call 48 kkk'hky toxic! partkc-
ularly to sensitive species skich as the «olympia oyster, or render ex-
posed scafoods unfit ko" huxEEBYl coxksnlllptkork,

 !ertakn natural Yeatul'Us of Poget Sound vvaters preclude develop-
YDUnt oi sollle 'lksh83'38s! kkov !ever. Speckes reqik]TIHg 4igh sallnlty ]!vater!
such Bs thc BbalonU, Q3.'P, generakkv 1' ':stricted to fhe 313078 oi,eQTkkc vt'Qters
->-." the SQTE luaH kalends and Strait of kuan de Fuca, lar cronk freskk]vater
sou ci's. Ixl Q f8%i p<lrts of PE3gi.t Soik]hd---tbP. HMBEY3sfream of Hood «,anal!
for example surface lvater tekrkperature, nutrieklts, Qnd salinity can be
VP7" lovv «" s "!p3'3ng sno!vmPkt ]o]ns the surface layPT 1 he presUYECU of
tkkis kreski«>vator later ix> tk:8 slilnmPr can cakise high surface tempera-
ku7es Qs the sfI.atktlcatkoYk helps lllnkt '�Ul tlcal YEY]xkng

«'kith] lugh 7!!!gj Pr qk]alitv in Pk] <~et Nolknd ls 4 ]tf >r 1hQTE ] n ETEQDV ofher
YE]B]ok.' estnarkos klk tkke UilltPd Statl='.s, poHHtants 4avP B HYBI07 impact on
fishPrkes Bnd Q likacnltE'70. ~!helkfish tkarvests tronl Hie Soulkd s Exkost
pi'oductiv '. Vt'iaters have been 4annecl, restricted, ox f4Y'eatened 48cause
01 high levels 0' sekvagP 4acterla colxnlkg fk'0313 sek vagA fi'8 it] nexit pla3 its
1]HpropPxly placed ox .Qiled sPptl .' tank systUYDs, I'ecreatloDB1 bo<kts Blld
other; Ussels! hobby fai Tns, and stormkvater rk]nofk. Toxic ]vastes, some
of vvhEch QTU UxtXUYDPly polsoYEokks to Exkal'lne pl<EE3ts <EYi i <3llkxilBls <3Gd BE'8
conlr ]OH 131 nkai'3138 sed]HIUTkfs HPQI' lndusfI'zal. areas, 4BVU bieexk discov-
ered ]vitkk dish]Thing regiklarify--but not Qhvays Bt toxic. levels � in sedE-
Dk kilts Qt less developed locatlolks En. t48 S013nd. 1Y3 t4P. chapfe7s t4at
foHOIv these pollutant problUTE s Qnd others Bre discussed ixk greater
 ietakt Qs t4ev Qfkect specihc IHQ. 3T18 harvests.

.«K sigrkificant wvater qkkality factor Qffectikkg shellfish in. Pu"ct Sound
3s paralytl > shekHEskk pokso3u31g tVSP1, 1'or Hkanv yPax's, it has been.
k no%«>TE that 411YHaiks caYE suffer polsoxEkxkg by PQE1Dg 3Ylokkkksc ]Y] shellfish,
tt v!as not untiil the kate 'i 920S that vvhat is Tinker termod "paralytic shell-
hslE polsollEYlg vvas deterkx ]Eke f to 48 c«3used by large! SUBsonal coYIcen-
tI'at3ons of 8 toxic, fk'Ue-ski] inking, xEYE]YiTEU dk31 if1agAilate cBlled Go]i-
vn n Gx! 9/kkkch! !vl Un Dlg!es'ted by fkkY  7 lPUdkllg Ynolluscs 1 osulte i nl Bc
cuknulation ot toxins in the body of the shellhsh,

PSP tiixikl is poteilt: it caxk cause tingling and bkkrni]kg sensations in
tlEI:-'. face Qnd Uxtl'UlnltkPs, nulklbkkess, Dluscular pal'Qlysls, Qlld, 111 SPvere
cases, deat4.. «�!>k]ng does Hot re Hove the «!anger ot Pi>P! but the per-
ce]etage of toxill 131 tkE ! tkss' Ees call 48 gx'U�tly Ted iced !>y cookil3g sh811-
fish at 13kgh tokrkperatures. The onli! Tellable kvav Po detezlxk1310 ]vhetho3'
the toxin is presPHt at levels sufficient to be a health hazard is through
laboratory 410Bsliay tkkat f '.sis the foxkc3tv 0]k ]Hice, although chP]HEcal
p 'ocedu3'Us Qx *: bekTkg devPlopod to replace 4koassavs Qs B detection
xnet4.0d.
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p1': ls BVBXBge Gnn!EE!!  BBG-
ing= fz'n:n Ehe va:336 given
L'33 tn the n8xt h! ghesr
vi 3,'n p.,

t.'x3tli 1978, PSP contanunBtlon 3v«3s coxlhTEed iargPiv to sporadrc
outbreaks in the Strait ot Juan de Puca, and although Gonynuiax vras
pres83 tt En PE!get. Sourrd, lt dl i not occur' En n13nlhers sufflcrent to pro-
xillce toxlcrt!i En shellflsil. HOW ever, Hl t978 there divas B Ena�7 Outh78«tk
of PSP affecting shellfish as far south as «entrai Pllget Souxrd. Blue mus-
sels <3nd hutter clanls Evere the Tnost severeLY affected, Bnd Tnost lrrter't3.-
dai «OETEIQerclal Bnd spol'I clarxl dEggExlg vvas harmed, sincP, 1978, Bllnual
outhreaks ot va!TVEElg severir!' t hioonls j of Golg~truitr«have resulted ln
3'estl'Ectlons on ihe hax'vest of claITEs, IDUssPls, Bnd other shellfish Bt DEE-
merous locations in north arid cerltral Puget Sound, Although these re-
strrctrians have no't had B DEB!07 Enlpact oxl the «onurleE'.eral harvests,
thOE'8 ls concern that PSP con tanlnlatlorl «oui i sprPad to south SOEExld.
The cause of the outhreaks Es unknolvn, Bnd thPre ls no eviderrce as Vet
to lllrk them to an%' Xnan-lndUced f«tctor,

BItoIOIII37
Puget sound sUpports B 3'Ech Bnd v«tried BssPxnhlage of Dlalnle or-

galElsxns, Dlost of Evhich are residelrt species that n33grate 031hi lnfl'8-
UEEPntij~ to coastal oz offshore oceanxc viaters, fEI addrtrorr, Blrxlost Bii Bx'6
P3tiler errtrrel!i mar!Ere 07 cornpjete tilerr life cpcles 113 the IQBTH18 envl-



<>heliflsi3 und SU�3<it.ed Ho< vP,sts ot Puget Sourkd

I'onnlent. Yhese. b!Olog!cai. Hystonls BH 8 k<yb«kle B3'8 relatively HtablB;
ho'A'ever, Lri«ilvlduai Species Inay exhibit lrla3 ke E chaBges !n abuXI-
 rance. B31d nkost havu seasolk<!I pikttt.ms 0' g. Orvth Qrl«i Feproductkolk.

Popu4tlon lBveis Bnd distribUh035 ot some species BFU lnnl ted hv
habktat avallahlllty arid 530t by lirnitatiorks in rePro«iuction. For exam"
pll!, !3 !A] �3 H .s Qnd crustaccaxks< B3'8 par'tlculax'ly d »perld ixlt 053 the <3vi!1!-
Blklllty oi Qppropr'latP, habitat space Blld food of bays arid Ustual'IUH. Also
inyiukate'V llllkcd k«lith tbP, physical arkd cllemlcal factors ot the BDvl-
F«!3uuent BFP. biolog3cal Ulel ielkts of reproductlork and growtll; spawning
Hc Bson< gro'<yvtb FatP� tirue ot Spaivning. dBvelop3Y3Pntal period, fee«ilxlg
habits, cornpBtitiork< pre«la-'.ion, and disease.

!CoxItIIIII t.jeiIx~g Uses
l Uget ibourkd H coxn3083'cial Shelltish arid developil3g HPB vegetal/8

iX!«.ustries require natural Feso k< ces that QTU also USPd fox' othe!' pk3T'-
poses E'UcTBatiou! 03!Shore devolopETEont< B3!! l munlckpal Bnd lrldustrial
rvaste disposal Q 8 8'«QTEkp!8$. fn thP, t3ukvarrkksh Bstu u'v tA3' 8  Bnlple
lustor3c!3lly va]nable shel?fish flshBFEBH vere destroyBd Ivhorl the tE«ie-
flats v'Urcs hllUd, tbe 3'3ver channel dze«Eged< QI3d thP. B. Ba developPd f03.
industrial use. ln ILIQLky cases encroachment on rnarshes Qx! d tidelands
has I'8$!!it<'d in loss of bloluglcal Dro ku«tivitv or loss of access Eo thB
site by fislkUFLD851.

!klthoUgh $belltlsh. Q ld sea vegetable pr�ductkolk Dlav yue n!i",Feased
4V Qlterkrkg <!5!h3'tats<, 83 pl«3ktkng ne lv hal'vest gr'ounds, or BlnployLTLg En-
tPDS!VU C!EltiVQEEOTE te<chni lue$, theSU proCedUX'CS QFB Solkletln18$ ln CcuXI-
filet "vvitb established BTLvlrorlETEBDt<il FU likiremelkts 151 coastal "vv<3tPFH,
01118 uses, Qnd <kestbgtic val!LPH of the=' Ql'ea $ FPsi«i&35tH.  ,Onflkcts LIE use
Rave lit.en most $81'ious for �1«!l!kisc<WTl spcc18$ ilko oysters Bnd cla3rks,
'vvnkc<ki i:!ccupy OF Bx't. depellcerlt Upon. Sbal!oyyv tkdefiats QF SUMI kal 3'8-
giuns. Organism preier;Dce for these sites Qnd harves-'.iug costs result. irl
harvestkn!y being corkducted close to H?<or!.. BTkd  kftcn ID. proxkr53! iv to up-
lBEIG< ilkvelfers, Th! s Bctkvltv bas, Dl sonle LTEstakrces, beell corkskderod bv
uplan<d Dkvnel's Qs de'-»F<3«!kx!c< to tikP coastal Bnv35'051D'83!t. ~'!s 8 conse-
 lkkerkce bax'vest ol' culture< outside of traditional fish krv BE'UBH Ls cl«isPly
krkorkitored Qnd ET!ay bP, SPvUFPly restricted.

8!'can<$8 Af high bko/0<<leal pr'oductlvitv< «ilvBFsltv of Q tuakkc 3.'8-
HOU3'ces, 8!Id protPctlon tk'oui 0 "Paul ,' StorDEs, Puget Soux3d has p,'Qyed 8
IDBI«3 Foie !n tbe {,'OD'EIDPL'ckal Qn«i Fec Batkonal shellfishiikg iikdustry 00
-:be Vy'est t',Oast, Shellfish QFC sold in restaurants Qnd fish Trlarko!s ill
.vPH'.BFTL kvaslkilkgtoTE Qx3d i3% I'Ug3oual arid nat3051al LTLB3'kPts. 88$ides
processikrg locally caught species, iriany local firms also proct!Hs <Qkkd
DkarkiQt sbelitlsb c<iught irk vfater'H off thP V! Bsh3 Dg'on coast 853 G Erl
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Alaska. The total ponnds Landed aixd d d !ar vahle of shellfish hal;ests in
p13gel Sound Etre io' ver thaEX tnose fol' llxiflsll; hovE ever, the per UD3t vail'Ue
or pl'Ice per ponnd IH B]Hlost vvxthoilt Px cept30X3 3nnch giea/er.

 ,rahs, oystPJ's! ci<33x<s< Blx  Exi'tlsss!is Bre 'dxe xnalnstavs of t48 PIJget
So EDd sheiffish llldnstry, hnt there Ble ot48 B4nnda31t Hjle!HIHh spe-
ci ls. HU .'il as shxixnp, HcjEJEB< GcEopns. Bod sea Eirchlxls, tfiat have a
HeasoExal Iocat <i3 �'ket, Ble lxlax'kcted on! HldP: DE the !.Jnited States, or a3'.8
Used prilllaE'liv iul' halt.. ! 48 pl'en33'UJD pl'lees paid EE3 fap<XEX fol' Vx'Bshlxig-
toli State HPB UichEXE goxEads <313d 13se!Of tfle fast-grovvID" Octopus as 4BI.
4v Ix<":44EJt fESE!el'ExEH!D delnonsbate tilat potentia! xna3'kets exist toJ.' t48s ',
13Exdernsed native species.

$31 tDP. past, C03IHEJEI383' denxalxd En Ehe PUget Sound I'egioli 4<.s 48PD
ti kie Evlth regard t0 EDBIIEM p, 0 iUcts HU .4. Bq sea vegetahjes Exi' IHH !js
Bn i srtilid. Ho<<vever, dolx3Pstlc BEJd $03'eik!3% xlxarkets fol' these Etenis have
ex pa nded 3'ap3dIy <3 od solne of tholxl colnlllaxi i high pl'lees. ThUH. t483'.8
is potelitiai fur xliajor ex pansion and snstailxed gxov'th of conlix<erciai
Hhe!HJHherles and she!!fish and sea vegetable aquacu!tnrc in Puget
SOUEX:4

MRHBgBmeD 
YExe coxEIE'181'CEBI Elsherics of PUget <NOUnd HUppi x <3 13 odera'EP 4Ut

colisistent y3eid of HIxelif3sh and 8 potexEEiai yECM oi sea vegotahIes. Tra-
ditJOEX<3tfy< flshllxg p esHUXP: BD i V18I is foiio'vved. BhElndalx .P. ot Species,
Xvh�$ x population ieveis v'Xr" f3'olx3 yea3' ':! v"<Pr 48  BUse of different
gxolivth alxd repro inctioxl r:t .s goverDPd hy EIatnral variahHity in eEXVE-
ioEIExiexltal con i3.tlons. To ledncP, the poss34H3ty ot overex pioltatlon

 ,]sx!'!!!, v<ysti xs, ssa .sa.'s,

oi "BHGt ~ 'G!3� ! s she.' 't!!!EX
uex!:s!xy. Yhs<s ; aa E ssash
'Ea 'L D'.'Bs ot 0'ib<sx tyDFH <iJ
s.'fREE'lstl s'*<- «2'sa'Ki EH E ts<!sh

 !n t:=.'I HL'.tes.
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.<z; cystec si>uciriag Jive Jo:he early 1'.I'".fis. Hxcep! toe tho absence oi coro
>Je>'G baits as>ri stsioies steei >ac>zkJ>Eg e>Jess. th>s Ape:at>cl> ctHBss '.tttie
Jsorr>s seas zror3ern iar iiities. jPhotr> cc us as> Special Ccir aetio ls E3i ~i-
sli!YE, LJ"live sll>l oi >sr sS 1'r>srtoro 1 >i!l'a>ar:!>i

'1'cis Fioat pico.r>gsap?»sd ic the.'ate trJ-'..Os i>o tM'ud Bay hei>is ee" c.ates
@sec' as . @Itch isa>ostratej tu co:ie' t Glypt»pia oystrc: spat os 'evy yoc.o>v
o'r'stei's. IPh to ra P>oti a>> J Jss Spr'icg!
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Thi St«iry Qt «ivsti='.3'3 Ikg 111 pug!<',! SOUXE«1 «!Bgk3%S lvlth thB Olykllpka 0V-
ster< a s Ylall delickoUS crcailkrc thai ks tYM ODly edible oyster Yiaiive to
this 1'Bglun, it "A~as tb 8. 01 !'Irk pi a th<3t 8  cuux! ' Bd ! Qx' ' he ! <E3'ge TI !! U3'<3lly
uccurrlng uystPE' pup klatkukks that GDCB fl�LEXESIEB«1 UI. Pu<~BY suuDd akld
'8'iilapa Hay. The Olympia Oyster's presen'-. abllndance is only a fraction
of histo ic levels,! !ecause it v<!as Bxtelkslvely harves'8! I Exl tlM late 1800S
iu slippl ' 8 lucrative n-.arket in California. Cum3nercial harvest of Oy-
sters Exk 4'Vashk lkgtux3 St<it! . I fegan 3's 8 3 BsUlt of 3138 Cahful'D3<1 <<<«dd 3'Ush Exl
t849, The gold brought Elew prosperity and money iu pay fur lux !ries
sEI '4 <3s QystPI's snlpppd tl'i!kn %II! <Ipa Bia"  tJ i=.'.n k330<<vki <!s i	3Q':I! /A/ster
Bay!.

P!8~inning v" 3th ihe fl 'st shlpnlent IH 1 853. ibat ar!'IvPd IH Sa � Fk'!333.-
 iscu via schooner, the harves'. alld export Gf oysters exp:nded rapidly,
from about 80,000 bushels in 1880 -:0 a peak of Over %80,000 bushels ilk
the t890s, Yet a thrlvl31' 331PUstrv llad 110 suo Ml' bPcunle csiabhslkcd

vvhen kt 'aced stIH  uxnpeikt30n. fru3Y! 1BI'gP. EasterTE 0ysiPTs, Y, h3ch v!!Bre
ETEtl'ud«kced to OalliclxEEa atter culxlpleklcrl of tike trarESCOYEE1 Mlltal CBEE-
tl'al Pa�1fkc Rallx'uad EYE !.869.

East Coast oysters soon accounted tor nearly 85 percent of ihe
market in California, and during 010 turrk uf the century, dernaxld 1' or tIEB
litt! 8 Olympias teil drankatically until contamination in East Coast shell-
f3sh. caused 8 Ikeal'th cunccfn. BExlung cunsUEDBrs. ThP Ot<YY3 p38 oyster
markPE r84QUnded! 4ut ibP, nature of. the Gystel' 4uslEMss ExE EVashirkgtukk
kv<ls <dready changing, Oyster beds in 'vVi1lapa Hay had not been restocked
ur 3 Bhablllia!ed i� ijtkelr furElkcr 1 ?Vela. axEd 113. Puget Sound tike g<".theri! 13g

v<'ijd stocks slovi!ty begalk iu Pvolve kntu the haI'vest Qf cuitkvaled
stocks ~ P'uget So''Elkd uystel'xEMEl ad kp'ted a EHPthud ui iar3 ul Hg oystPrs
using an elaborate systeHY of diked ponds, a systPErk that origilkated in.
France. Ã3tII the v<!at83' 18vel stabi! IzPd bPhln d the «lkkPs, the Qvs tex's N'Bre

xlu lorlger left exposed d'urEng Iow tide tu f3'eezlxlg texkkpikrat3kres 3n vJJIkter
BDQ QVBI'heat x3' In slkknnler.

Dikillg uf tidclallds proved tu bc all Bffeciivc vray tu Bllhancc th
gr«!vvkng Bnv3YQDDIBnt fol' Oly3npli  oysteY's xn Plkget < !i!und! 4ut lis adop-
tloD IME'8 kvas th!8 result of. Enlpul'tant BCGEEGExkic tact03's as 'vvell as P,. Ivl-
ronrnex3tal cunsldexatlurks, I bP, 41331dkng akkd,n'kalntenancc of dEkes E<vas
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; hree oys'.er spec'.es sre c31.:tivated iu Puget sour d, The Pac.'.itc oc!stat
{top,' tvlfa itltrcffdace:2 110lu fapan. ft la 8'oc:gatecf 8 fd fn81c grolv to 12
',nohes in fengif3 c but is 318:fatty grolvn to 4 to 6 hlohes follg before ftar-
vaatlng. f f1 8 3' ' lnj318 el!i'""8', !lative to fills regl cn 3 f!et toll! 1" ghV', ls Usu
ai''j 'esc: than 2 3 etc'll'ci ln Ifcngi'3. The gu "0'38811 t'81 1!vale!' c I!OT. 0P3 'eft!
hale an:ffufost aftra!far sheff, su3 grolvs io 4 tnohf!8 !u feugth.

c tII!3 ja

MsCftla ~y4'

.':,:.'4,' '= V.se

A!ICI'!el!!c Crffs  I>

.ac sf sf.'-8'lteff Pac' f'.0 c: 3>ster, 1; ith: he right she.'I re fn ov3! d 10 shc31cv ih 8 Iiv.
lng f!orIic!11 0f !hc! clnltn8I, tile ovsier lneat. Meat 3cl 11 gc!od cfucafi: v oy'-
Stor «I!Oufd hase 8 pftfntp, caraaftty appearaf lee.



exp !Dsivo I$3.,000 to $3,000 3 }vz Bcrv! in thi ia ly 'i900s, ti!DP c03!sE��-
hag, Bud could Dot have beer! accomplished ivithoiit cheap labor Bnd
private uvvnership uf the land, Thv. jaboz probleln was solved by Bn
available pool of iov'-paid Oriental workers whu svttked here after worl -
Eng on. the railroads, ThP: ownexsh!P question was I'esolved vvhen yV<Esk!-
ington becan:8 B state iH 't899 alld the Legislature passvd the Cakkuvv Bnd
HE! sh Acts Butk!ozlz!E!g sali ul tidelands< thereby tzansferrlilg control Q! E«i
DlaxlageInent ot Oyster lands to pi'3vatP. citi78Hs. HigMy pi'oductlve oyster
lands 48 ,SHIP. extrenlely valuable; U>uzing tile kleydav of tile Ukvmpla
ovstez Endustl'v !D the late 1800s tlldelands IH Oyster Hay ZeportPdiy sold
for as much as 820,000 per acre.

Private uysteI' cultu. P. v'Bs fui't481 e'n«;�13 rage f wile 1 cunsulldatluil
uf ialld holdings was <Eljowed ln f915 'he Lvalsiatu! 8 Bulhuri Pcl i!ELF-
c<LE<!se of the 1E'zegulal'ly shaped pockets of tld<.la3 d f383-weexl the sub-
xne gvd private oyster beds B!id ihe beacl', Bxld tnel! !D $ 927 Buthux'��,d
deeding «>f adjac}E!!It tidekBEEds OE! tright tu owners «>-'. t;-:jlov' Act lands.

Allhou<'4 th� OlyIDp!B oyste. 331 lust zy w<3$ kluui'Eshll!g Bt the beg}n.-
ning of the t'N PHt!Pih century< }leDIQI!d fur la3".gPZ 0'y'stPI's---<3swas ev!-
cleni 4'y' tt!8 success of t48 Eastex'D }svs<ez Ell C<Ellkuzn!a � dl E Dot go
UYEnuticed l!y iocBi cf'y'stPzixl83!. T138y tzE8 i '.0 tE'Bnsplant Hastcro }3vstel's
blit tk:8 species kai.'ed to gzuw in Nozthvyvst <>vatezs, Tk! YE, in 1905, Japa-
xlese i>ystPI'Dien fr«}m SB3 0 ish Hiiy inlportvd Inatu. P, Pacific uys'tex's f3'on3
Jap«E	, ho!p!xlg to establish the species tk3I'ougt3 !la ural 1'epzuduct!OD.
The fErst. etfuzt tailed! but Puget So! LxEd Oystexnlell cuntlnUed t4813' Bt-
teHLp s '0 t!'<U!spkBE!t Pacikic 0 jsteI's. ln 't907 BHd 'l�08, tkEF}'8-year-Okd
ovstvzs from ffiioshl..a were p.'BYEted ExE Libertv BB Hvai' Puuksbo with
pax'dal slic«ess, B ld in 1912 EYloro adui-: oysters were izaxlsplanted Qnd
s ul'vive n.

lH 8!P. ve<":rs ihaY folio' ved, Enure BDd .Hoxe vc!U! ig PBc!ilc oysters
vy'}=!Fe skEipped to PUgPt Soun«l tu g. «>w BI!il zepzod Ece on local tidelax!ds.
But though thP, oysters coul}3 48 katleY!od tu con}xEIPFc!al size 3 n Pu}yet
soL3EEd vy'Qtezs< their I!' !D!hers did Hot inc: ease thxo igh natural repro-
duction Bs qEE!cl ky Bs t318 i3vstel'EllexE vy'ouid have liked. Theil, 3D 3.9 t9,
su!Y!8th� LE hi ppvxloil tllat altered t4P ovs Prlneu s <3ppi'oal 'D. Eo pup Blat"
Ellg Ck!8!z t!delands vv!th the Hew s[}acies: a kargv. D!lmk!er uf «>"Tsters nvs-
t3ned f«>r,>BY!li ski Bay dleil en. Xo;! te from japan< 433t <y'Oilng Se!eil !:!yStirs
Bttachvd tu tk� Bd Lilt shells ' called sp i' 3 s13zvlv" d Blld <'ze'vv  iui  kly.
The sUC essti3  growtll ok the spat encoUI'aged tbP. Oystex' <18H Eu tz'LHs-
piant seed Ovstvzs instead of adi.its becaiise thev !vere cheapex' tu buy
and tl'Bnsport BHd had B better slirvival rate through shipping and traxls-
plant!Hg, JEI Bd«E!t!OYE, 4V UsEYEg !mpozted spat to pro!yv paclf!c oysters
lhe 0<} s'.8FIDcn YE«> ioilgvx' Deviled to ely 0!D I!at/ LFal zvpzuductECH, which
had Deen. YEH pzedlclable Bxld dlsappo!nt!ng.

The k!rst «ommercial shipment «>f oyster seed from Japan arrived iu



S!Ee!! f'ish axt«i Sealveed Harvests of Puget Sound

PUgH Soll lid i3l 1l <32 l. DT. 1 xevol' Kincaid, B. voUng z333010gv pl'otessox' Bt
t13 0 l Ynlv exslty Of vkr 8 sh3n gton! Fec EgYIized tb P, va in 8 of this rapidiy
<rr«>1<!!EEk«r shPiiflsh Bnci kn the !ate t92AH pk'iinloteii th!' ITI FilducikoxiiAf
Pa! It3 0 oystP" < �1to "air 1118PB LEBy BS We!1

Paclflc 0ystex cU!t"�'e exp83 lded xapidiy hecaUHe Of the japanese
HPPd' hv tci'g5 /Vest  ~08'st seed lxllpor[s FOHP to OvPE' 7] �00 Mxo.bushP1
cases «<f Enothel sheiis, with t2�00 to 40,000 spaY per case [thks case
Unkt IH stkii 'Ised bv ovs'ter g!To!vers], DEIFE3lg the DepFesston of the l 9308
the Pacific oyster industry expanded rapidiy arid by 't j41 production, in
lbp, state excepded '9,� TYEIHIQE3 '!>DUYlds! the buik of ll. fzoIn Vykiiapa Bc3y.
A!ter 8 dec!EYE ' dul'nk;' V"Oxid V«BY fi, p odu .tion again pkci,ea Up,
Feachlng 8 peak of oveY' t3 Tlkiiiiokk pourk«ls 311 t946,

As propagatkon Of PBckftc 0" HteXs ln >I'Pasexi, the Olykrkpia oyster EEI-
«lustry deciixled. ifigher pxo«luctio13 costs, dedication of tideiands to
othe3.' Stocks, Bud incxcasirk«g p011Utl013 took th«air to!i Ox3. prod'�ctlon Of
tile 01y3EEpias, Bnd they axe now grown con3nleY'03811y by oniy 8. f -':M«
growers ilk south Pugct Souxld, Yhe success ot the Pacifi oyster, how-
ever, sustained an ixnportanl industry and 8 way of. iifP.

ClnlxGVdtkimg OyStere 3jfIt Pejtget 8010llf~d
C�	1ectlxllg Seed

Thv. EXEOdern Puget Sou.'.Id OySter -."Brm is Very different tro.c. the
PBI'1," wiid s!ock nliTliTlg verltUF -':H, Or the presexk'-day pub11!.3 ,seal>ed
b<trvest Bicing the htiaYlttc Bnd oui-.' coasts, fn N'Bshington State, Oysters
Bre cultivated On private!E, owxled «Br 1ease31 tXEter-'.tdai v'aters seeded
with spBt ObtBIIYPd T<r0131 natur81 spBM/nillg kn Pu ct Sound, Or Hel frolxl
iaxvi>e gl'owll ETE !acid hatchPT3es.

Pr«>TEE thc 'f9208 UTltli the !<Etc 't970H Elkosl Pacific oyster seed 13HPd
by Puget SAllkId ovstPFnken was 31TlpoI'ted froln Japan, except fxurl t93tl
lo t947, because of sklccessiui EkatUX'Bl I'epE'oductlon Bnd. the dlsXuptton
Of EUEpo"ts O'a!Ised bv i!l! 0I'id t 3< Br 11 Qy the eBE iy '$ j70H escaialkx3g costs
for tE'<3X383>otdattOX3 of 33.,3poxtea HPed Bnd tidelands 1easP. fees tor Ykatuxai

3 BC!fir Oyrc t81 SpBt. thBE hBVB
$8< 811 <1 13EO! h!83' S«liill «!3'
C11ltch. T' EOS«! >'O11ilS Oc'r!t81'8
«8BCh B Sl'8 Of B hcElf t33Ch 11E
dLB3«'Bt8l' '«3 tll<O 18OiltllS.
Th8 SP!lt. «BOE<E3«3 c<3t<BClEBG EO
the Shell iletil h<EXVBSt, 1EO-
lass t?18y are kdl8d by prc-
d8301'S 3>3' d 838888, OF c13'3 S8fi-
BYBted tO r8d888
O¹«CFOE�! dill f!



Oj "ster. <

pawDIDg g QUDds InotEvated vllasfLLYL<-toll growers to Entellslfy etfoi' s to
estab11!sh 10081 sPed hatchet'Ies. Most seed YLQ'vv used bv PugeE <SQUYLd
oyster growers is Pacifi, oyster seed suppiied year-tound hv hatcheries
in A'ashing'.QII. Oregon, arid Cafifurxlia. Few oysters axe grown froYD iln-
poxted ot wiid-c.ught see�. "t is intPresting to note that Puget Sound
Qvstcl.' ' xowPL's Bre 8 step Bf lead Qf tfl83T fapa3!ese coun te3'parts, who stl11
Qhta3D the{I sPPd Pxcluslvefy fr !YEI WL1d stock sets.

ExpelLEY38YEEat 13atc1383'v spawx31Hg ot Oysters was f3I'st attPIDpted ln
the I%id-!BOOS, b lt the techXEofogy to successfuffy lllass produce seed
!vas not tu11y I'PB11zed lltltli the D!id- / 960s, ModeI'D con!nlerclal Oyster
hatchex'les Bl'P, Bbie 'to pl'oduce BYld se11 f3'ee-swiHIEHing PyPd iatvae that
axereadyfoxsctting, and two types Qf seed oysters, either attached
I cu/tc13 � 1 03' 330t attached  cuitch less,' EQ mother she11, Most growers
use 1arv 8 or cuitched seed: cuitchiess seed i: pximaxiiy iutended to
g: 0 w slugie 0ystPrs tox the haiku-shel! EDBI'ket, whl 'h st111 represeElts ority
B s LIB11 poxtloll oi B1' t118 oyste. s pl 03113 ced.

i,arvae Bre produce{'1 En B hatcherv UEIdex coYLtroiied condltEQHs.
The grower provides the she11 cu1tch, setting container, and waxnled
scavvBE:ex. 1hP, farvae BTP, Bdd'-'d to the water En lhe seiilng t<":Gk <EHd set-
t3ng On thP. c131tch lls{1811y tBkes pia .:8 wlthln Bevel'Bi h{!ELrs. SYDB11cr
growel's WDQ don t. hav" thQET owxl hatchexv ca !<3 "3113tv pu3'chasP. 1BI'vBP.
fxoHY thP QQH13YLPE'cla1 hat hPries BYLd sct ihe 1axvae theYDsefves.

T138 Bhifity cf 1Eatch8xles to suppfy Pyed 1arvae has espe 'EB11y hene-
f3tted the Industry. 3«Jniike s{!Pd BttachPd to buiky YLloth<!x she11s, 1atva<
can be shippc� by th<. mitfioELS iu a gallonjat heid in a SYL!B11 ice chest,
whE !h llunlxlnzes tE'Bnspol'tatlon cosis Blld Biso Phllllxli{tes 331ttodEKtE03!
Ot d3seasP. or parasites. Another major advantage of iarvaP, is the fack of
restxlctL{!YLs QTL lntexstate "'hEp Elent; bccal3RP tI {!'y Bte Elot 3"ecogn3zed Bs
caxt{ets Of pxPdatots 03' dlseBses {which lnotheI' shaft ES1< tf Icy Bren t
su43�ct to skate 13lsPectloxE ot'  fu�XBEIt3318,

1 iat 'herl es halie elDDIDated Uncertallltles 01 suppiy i YLd seen qua1"
Etv Bnd Bithough the Inltlai expense ls higher than catching wlid BPed
 Boout $20 pel' c<3se 111 1983I< predlct<34113 ty 01 s3!ppiy 831' PBBP. Q. ttBDs-
port Xnake hatch83'y seed vel' i  .'Qst eff{!ctive. Large Ylulnhets of 1al"ae B3'<.
ll' 8�8� to Bccorlllxlod{lte the {183HBH is of the 0yster +towers 0".ier 14
bl1110H 1arvac wer ! pUxchase� Blld set by <v<EshillgtoEI gx  wet, EH t98.'3,
Hefoxe 10ca1 hatchPries bPgan producing Pact'i . Oyster seed, Exl<{x{y
growel's coft<' ,ted sepd fLQHL w'Eid stocks BH,1 QEHB st311 dQ, Pugpt
SOLED d s n<ost pr !uuctlve Llatural sp<E'wELIElg gxoulld 1$ Lll Dot'tt3PX31 Hood
C<anai< Lvbexe good settiELg occllrs about seveH years out of ters. Hood
CBILal pl'od!Iced BEL e tulvafe It 01 50,000 {!Bses Ot seed i3% 1977 Bnd again
{H 1978. Spiawulug EH Other areas of the ibound Es IELfre tucnt BEY� Is usu-
«diy not sufficiellt Yo ensure the spat density required for sets usPd in
coIHEtlercla1 pxo illctLQYL.



tteft: gtrtI:gs oc mother sh~:]3
al'e hll11g f ocas tasks ."' rafts
!'ot 31a'.11ra! seed oofieotioo
Or i I ianka:O ad lv r Settfag
by arftffo!a!! I I::I f3.'voted
Seed, DPI<3' f OI a I IIIdt'v'Id-
1<rii Stt'terr: S SIICI'vSII flete'i<1r.

EIIdo<s a 3 c-Ip <I' iocc-' da:
1:f.':-the-bo'.�!m ola! 'site � a
sb1gf r=-seeded Ivaot'tie  skaP!.'
Is at iaohP d I cl ci 1soo ': Bo
stake, Yhis mr.-ihod is ail .ted
te nteaS lW'It:.> Vet>r SO3:
iito1c I: d. Abo1>e: A. I:Icmellt.ooated

I:at !EEOC<Id egg I'.<<pat'st It'.
tte<ittIIIIIaf '.3r !I sec<. to co!!eat
 El <<III''a o;<ster seed.  :Ifioz
fo."lrs o! seed oolhiotots oc
oiaftoh 313:-.	1dP, shr..'!., oe-
1EEoirai-ooatecl 'A'ood vetteeI
sttjos, I<13Igft fdas',:I: tilbes
lied ! isted rooNIIg EE h;s.

3 '-"f I i .tvtoipar sbeff o1'
I:ii!'<.h strtaI'a oo A'Ire to be
11sPcf ito Iaotc ol.' I'sft cs dto."e

YhB most BBIEI.:xi<HIE IIIBtt>OCi CESPC1 to  �HP t xviM Ps�til  Ivst'.I sr B�
IS to H ESE I ?33� ' '0"IE I'Hfts, �I HBt 03'3 3'Q<Oks, EItl I~hBE' ShL1H Atilt ts 1OOHP1V b EI3-
II!B� IO pisst38 IEIBHh brags Ot HtEMIg OII EVIFBH. 1'hs XKHH �3' .Boks <3KB
p1Qr'�� EX3 '.rviIt83's IVitl ',3'8 ihL' DBS!. HBts BE'P. HIEt3  Ipst8�---UHI ES11 !'y' I I 0<31304
@33� QUf188338 bB<,s $3oEI3 tb8 b gix3331�g oi t1IB HBttittg HBasoII iYE jEI]y
'IEI� AttgEIH'I UE3tt! thl. H HIL : H 183'<.B BIIoEI"h of 33dx� 833OU rh H333Ufp' ol,-
 ?IBIItBC< 70 t48 BIO h83' HhP] <! t� W'jthStBEIL< b83Dg BIOVBd tIBOQ 10 thB  'U1-
tU 8 bra is, b s<B� Is 81so BoHBBtB ] B<3I IIIBIthBY Hh8!ls Hp YBH6 DEI thB Got �331
Ot SIIB1:Oy<r DSVS. T1IES tBC'h'ItqU8 IH 833IplO!IB� OP JV VVhl,'EI VB3'V !tr<<IV <II SPf-



I 3'8 i'I'rir'" CIL L33 . i. Uc SL Ct'v'Stc!T ' c Kr!csj'y II'v'S" !.' t cs!C jc  3 %' ]0':c 'IICL ci.'
QI:Ll:::.: Ls, >'Lrss'ai  g>'I IT , 'I'Liese isf S . ts!;Ps I n Tr tain sf a f.;3�-rji 'I I;Irt 3!c;;Ii..c
v",,"Ij<.h c .0 I :".! 0 I"I ri'.L'cjji is ':!cSL8  3'". YSE.

tiTLg densities are CXpCCtedc hOLcVCVer, 'IVCanSB raft TITetfLIOILS ilaVe,hie ad-
;antage that Spa. area more ljnifofm]y distr!bi tvcd Cn mother She!f,
Vri tj Lc3 I tac'll "tateS tatef p I af! Li 3 fg.

Aft4CUgh .'ll. itBCl Cjn,"3ntitiCS Of 0!y313pia Oq St83.' SCBI-' c3I'e CIBCCITIlif3g
aVa 3tabtia tf  ITH ffa.chef'3BS, � yn ip «3 OyStBT g' 0 'c Pre ge31eraHy fe!V OD
n turai sots tfiat occur on tile'f otvTL tideiaf ds, T! ey catch seed by ta"-
131g cPHivl t-coa tech Pg ' cj'atPs!,J]astlc PLPC. Of Tnoiiler stlell c3Lrcct3y 011
tnc sfjbstfate of on racks, bL the Ba:]y 3 9 :tts the state established oyster
reserves .in 'I'Vitlapa ftay, Oakland Bay, F!d ifliet, and Tottc 1 f3f!Bi io vn-
Snfe the COHt,3fjie:1 BXiStVHCB Of O!ycHPia OySter SPaWHing grOUITdS. ' he
Ieser;es stiff exist. bnt thc, Ho ioflgef coijiain popLLIations of «3]ympia
Oystef'; Jaf; e BHC3UgH to S'cLPPly COTDQle i.'laf Tillanti les 0-' natiVB SPPCi.

Coil !Ctlfigc SBBR ij'Oirj 'F3 I A S' I .k js iess  Sos.ter tha11 Lm!JOT LD» OI'
hil''ing it ffoln hatcheries, f33 "t goof  spatfal's al'v. DTIpf =;dictah/P. iming

kj>tenacity of spavcr3%ngc afe aftecteR by BnvlroTLTDcntai factors ts'cjch
as teITLpiefdhlfe! saiIDL'.y, anCf exposoi'e  tlj ring .'cjvr tj vie!, hy the coI183-
t30H of i'<!iviRUB] ann.'t oystel's, aT16 oy the collcentfat3011 0.' sp vning



S<338lftlsfl GTE i Se ni QPd 3 l lzv !sts ot Pugef. SOUTEd

oysters in Bn Bre«i, Althoilgh doETEestic fly caught seed xvill all>vays re-
ExlalE3. BH. Enlpol'tBDt source of spat, . 3 slug costs OI shlpprng cul ch to Qx3d
'FOIH the setting areas, Hiothez sl 811 �13.':Erantlx38s, and:ExEFol!!Q41llty of
i!I>t<3ETEEIE', B coxEXExkercially val kable set vk>ill contiHEEP. to placP. 4atchex'Ei:-',s
irk Q doIXkinant Foie in seed production.

Plalktlng of see l 0!3 tl lelaxl is changed tl18 face 0'1 oystoTEE'!g En Puget
Soullcl 1FOYEX B huxltkng alld <>QEherEEYg 8YldeavoF FPl! !Hg solely 03 1 natural
reproduction and standiHg stock abE3!kda!kce to a To<!IEaged crop. Oystor-
Hxelk can Qnt3 03 pBti . tf 8 oystl!3.' dpx3'E<3Eld ioz several yeax's hence and Qd-
Iust production 4V varying thc amount of. seed pk!Fchased, acres
planted, and oysters harvested, 'The gron>th of f atche"ies advanced the
lnd!kst3'y bv P!xs13 ixig Fefi'= b>le seed sUppilps and laylllg the groundlvork
for gexlctEC EYEBDlpulatloll 4v Enalnta! I31Hg success!ve gelkezat!033S to Llo-
velop stI'BITES of ovstel's vvlth. I! .proved shBpe, skze, <End t«Est ':.

it»3 oun l CultExre and Harvest

1 he xnost coTHETEon Tnethod ot grov» Eng oystPFS Ex! P'uget SOUTld Es
ground culture: mc!thpr shells---either xvflolo or broken ixlto smalleI
pll- ces -Evjth sped Qlta  hed Qrr- spreadl dll'p  tlv  Ento thp oyster 4p is <3 nd
left to grok>v, Pacific oysteFs BT'P. Plthe!' planted d3!'cctlv on. coxllnleF03al
gro>v-ok!t beds t!3t 3 0 to 500 bushels poE' QOE'8, OF BEY QveI'Bge ot 60 seed
oys!81's pcI' square yard 01' on seed 4Pds, gPDCFQIly areas Ev3tl3 iolver
salinity xvhpre there is less likely to he predation by oyster drills Bnd
cra4s, lt, kay take OEM to thr>88 Ex30xlths for spat 0TE seed 4pds to I'Pach I 0
nlllilExletpFS, '.he IHExlEYHUHl size Bt vv4lch the<! caH 48 expected to sul'-
v!ve p3'Pdatko!k. At that t3!Hl<! they Qle tzal'EsfeTE'cd to grow.-out 48ds to
!x! Titure to x3xazket size. ff th ':ze Es ExlsufEE 'lent nat13rai food tor t4P, oyst83's
'll axl Brea, tho grokver ma", 3Hove thpln to tilt't83%33xg be ls EEX rkchex' Evaters
for six moHths to a ye<ir,

After UEM or txvo pro',ving seas�HS. Cilusters of vo!13 lg OvstPFs ile-
velop Bs those sped attached:0 thp. S><3HEQ ETEothel' shell groxv to tE>vo OE
thrpe 13xf 48s 131  I ii'!I'eter, The cl lstol's are 4I'ok 'D up 4" hQYld ol' v> 1th Q
harrokv alld spread nlore evenl >' ovel' the bed. Ovste!'s H Eay B iso beconlp.
Tee  kd, cl ov>dPd EogethPx' by stoE'3x3 cl culkrent acEioEI> Bnd nlust 48
sprpad c>ut> Bg !3 n by Dalld.

Alt!lough ground cilltuF8 Hlethodology ks S3!Hple fo!' P«ic3flc oy-
stprs, the Ol !Hpla oystPF 3' xqk!EYes <3 3�0F8 coTEErolled 81'EvlronIDQIlt. The
dii 8 c!Iltk!Fe that proliferated 1 1 southern Puget Sound in the early
t�00S is still the prinxar' method used to CEkltivate Olympia oysters in.
south PugPt S013nd. The d!kes <!re collcre'to OF vvood s z lcturos, 0Yle- to
twvo-feet high, Qnd erkcluse about ono acre. inside the dike, the hottoln is
le.'clod Qnd grave! added to pre>vide Q f133 3 su4stx'Bte for thP, youEIg seed
oysters. lt is a very IBIQOT-ixlteExsive pr> cess: si'ed Inust 4c collected BHd
plan cd by hand, dike structures maintained, and COH>petitoks foz food



:  a33:i � rves! «33 a I'a<.i ie e.:sle. < ert. Vk'er  ers kksikka .'Urks asks s ke' els
rarr<F Ihe craters t» a stttag seev,, << acre deae' s.'a,  s att<E ttra er:.: zek 
Qt'ster ' are ' «' ek   rara the Esr <etab e <ere,

[Hllcb as the siippvr Hbe� fimpetI and predators weeded out. 8oknc
grcwel'H 1301d �1BII' Olynlpias IEI flat plastic Inesb bags, ",hc3'Bby Ie!1I!cing
Ho <EP, 0: tbP. BUltkva! tlon costs, $1orvever, �1yolpia 0" s crs a ~ 8 s ill II33Icb
3noI'8 cxperksivc to cklltlva 8  liat! p<!ci tcs bPO!3UHP ot thv. h3gher 1aboE'
and infras ructurvcosts a33d '.hc lokvcr yield cf tbv. Hlna l oyster:,

At i«3! ves:., !I!;<II  8 -Hied oys-:.BI.H are selec-:.Bd< and the rest. arv, rv-
turned  o  :.IB <frouFkds. 0 'Stere grown on� v. grot;nd ar plckc:1 1'rein -:.bv,
bPds I":v hant1 Y, ten th.. t!dv, Is !oN, or bv mechanica�3arvestiEIR 'A:lIBI3. i' 
3H blgb, < iltklo' tgll 1argc opBIatol'H c!3in '.!f3 ord to 33 HB is gB polvel ba ves-
tvrs --one local oys<vrman 8; vn bas a Speci sl1y dcsigrlcd airlift hkkrvcs-
 cr---HI!ka   g!o<<,c! H U< uaiiy b<",rvest their oystvrs by raking or shovelling
 bern intc scow."-.. 1ow 3id.' arid then flea 'Fkg thc load to silo! v, at high
t! de, IOF' p oi,ess33 Ig. "JVhere Indi v! Olla! beds are Sin<311 Ul.' Irrcg'<31ak'ty
H'kapcd, o<ys <'I'H Ent!s  be harv!'HI Bd by !I<3nd.

Pa!;itic ovs e H Fvacb ErkarLIB able Hl"8 f '430 � I50 p83' }k<3110!I'  <v< > to
four yc;»H <atusr planti!lg. P,II acre of Pacific ovsters 'ieirls on � v. aver-
<kge 400 to 500 gallotls fa 1IB kvy cr3!p n3<Ev v Eel!. 13n to  ,��0 '~aa! DIIH! of
Shucked !.<Pat, AF about 7,800 poUnds 0; LEEIH.luck ed oysters, Av?rage
<!o!I a1 product : >n rtf O!yt!3pia oysters is abou  1;3� gallons per aclv,

t round clllturc IH �18 Erkos  BcoEIonu! ,'al Elk!. bod ! tf gl'o<v3ng o ~stcrs,
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Qysters

but it does have some drawba ks. Spa'  on the Elnd63.side of the nlother
shell � -507netlnles even the  !Dtll'8 511611 � can. 46 slllothel'cd bj slit. PY'8-
datol'5 Such as cra45, SEQFflsh, and oyster drills can attack H�d dPstroy
5EIEBEE OysteI'5, BTld Dlust bv. Fen3oved by hall� at low tEde. En densely
pEHIEted areas. Oysters in thc I nddle of tho bed Dla' not. fa' ten becalise
Ehosv. surl'ouEldlDg thorn stl'ain tE38 tood 03'ganlsnis frolYE the wat63.' first.
L385pltv. tt3858 p704163X35, gl'OU31d ii,ulture has been and %vill hkeiy con-
t3DU6' to be tho prcdoxEIEEIBYlt EIEcth�d of cultlvatlng oysters i3% Puget
Sound.

OEf-bottoIII CUEture Metho js

Thel'6 Bre seveT'Bl E. 36thods Used to grolv oystel5 4y suspvndlng
them off the b>ottoxEI, BEE OE Ivhich are suitable for Puget Sound. Eiock
Hnd I'oft cULtuxvs developed 4y thP, iapallese BE'8 13asvd on YPncPS
racks buiEE in the ilXterEida1 zonv or rafts anchored Over deeper waters,
Mothex sheEj v >Eth spa. HE'8 stxUDg on 'wl 'Ps, suspexlded EE'0ID B hoI'lzon-
tai Dlpv 01' tEID487, BIId hllxlg above tile 13ottoEYE. A 513nliax method is tci
Dail mother sheils to "vood stakes, one to three feet Bjaove the bottoID
where the fecdin co Editi�E35 Hre best. E'"EIEHEEy, in the intertidal zone
oysteE'5 are sonlet31%65 gro' wD of' the gl'ollnd using tFBys ox' pEHSIEC EYEesl'I
bags filled with oysters oTI metal racks. A. Silnilar technique is to sus-
3.!end iuxltvrn n lts, basket-shaped enclosures, fxoEYE floats or i'ixed stluc-
tU765 1ravs HY3 E 138t ba< '5 h lve thi'. advantage ot 463 lg 5ult<3418 for 51'lal-
103 v water BE'eas Hnd able to Hccon irnodBte 40 th cUltched Bnd cultchless
seed.

 off-bottoED culture procPdUI'Ps BT'P, especially,<KlvaD'.Bgeous du737lg
the oysteI'5 6Hxlv grov"tb stages, wllcD they BY .' sUsceptlble to sijtati !YE
Bnd groEEn�-dweEEEYEg predators such as oyster drills Hnd fiatworIIES. tAD
PI ceptloxE 15 oystcxs attached to strikes driven Exlto the su4strate; they
HF6 pzotected f703X3 531tatloEI, 4ut not EFGTD predBtlon 4y starfish <Uld oy-
Ster d73115! wlllch CHEI CY'aw  up thv. Stakesi.j ln Iiddltloll  Unllko gI'ound
3 ',ult'ure E Qystprs 'pihlcb Hr ! Out 01 tlEo '    r'ater duzlng ]OYl tide, Ovsters
5'uspvnded fl'onl lalts ox' floats BI'0 always in3mersed BxEd carl feed. con-
tmualiy arid thus grov' fas-',er, The sllspended Erie'.hods are especially
 well sU116 E toY g70313 ds that are 61 her too 5 lft for nol'n3HE g3'OUnd i',ul-
ture ',ovstel.s Sink IE3. Sof EDUdl, 07 v 'here t48 watel' Es too deep i.o aEEO'8
effective haI'vest

Mol'P. 8> tensive Use of rack Bnd raft cultUI'P, has the po'enE al to In.-
c.ease ovst61' productlvlty iY3 Puget SOU3%�, 111 lapaD, Ovex'  j5 pere ;Di. of
oysters produced are g3.�>vI3 on rafts, Ivhich annually produce 52,000
pouilds pPT'  Ecre; a tot<11 <E Dlual cl'op ot 2i 5,00� tons of wllole Oysters.
1365plte Mlprosslve japanese pro iuctlon flgurvs, raft cuitU78 ln Puget
Sound 38 pIEncipa!ly 11EYEitvd to a few rafES being 3156 d to cat ,h 56ed
sto .'k, <313d sonic iantvzll nets used by one SBD JL1HD Isialxd grower io



r< ho<'P' pEBsh'  <test  flags al'P slvspoztf<d oItl
t<aa s I I sha'Eel <a<a Bts SQd used EICOS El e
gro<I<<01 t of I".  E vIdlla: fanaidl nlp8dt o<r.
stars des i led for the haff-sheE.'. Pnavke-',.
E hase r II:ks are E I :Bted Bt f.tf EL<I ckcIIIkalel
 ntet,

f.<:.:t: U aa E of ales':I bags sho>v<a a'lure, at-
 Be<led 10 PVE". pIp� raetcs pfa : :d  Q!:18 Li-
'fer'. da< ao»e at Rane f, <goon..h ' nse of
su al ha <s has <gras -''y r IB<uoed t<ae et ort re-
qedtrP E E I tie� ' Ee f he a<rat trs.

bhghItn A BItltarn lieu B tllnftltevef net trap
fo- saspeadea 81'Et eat or  of o'jsters ad
8'.ae:  ,Et >!ftish. These n .ts 818 af<!mt stx
feet Ef!nv, ' lid are 1< BEE s lff  d 43 oo tQF8 ot
Eadtvfdaaf cIt'ste7;s, A Earl:8' ll aef upe'I'a':011

p'BB eCE neer Sa l Eaatl fsfalld.



OyS tOXS

pl'DducP Dystox's foI' Lho half-shell t3.'Bde.
Seve!'Bi gxolvers in. Hou'th PUget Sound Bxld EIH 3>L>Ellapa 8<.'v BExci Grays

Hax401' DD A>ashiXEgtoEI s Pacific Coast BI'8 EIDER succPssfUlly  ising rack
culture methods to rear Pacific, Olympia, Bnd European flat I'Heion!
CE3ysters. R<3it CuliUYO ES E»v'Pll-Suited io HM 3 EXOIBCtBd 48ys Bild BstEXBXEBH Ot
PUgot Sound aild is used for seed collection> 4Ut there BTO 8 DUTD4PI oi
I'easons Ivhy Ei 3H noi Used T3103P. 03 tensiveiy, Pugoi Sound coniai3xs
33lluseci intertidal oyster 4Pds suii6410 for gl'Dllnd cultul'0, xvhlch is loss
costly to develop than huihiing racks or raiis!vith equivalent rearing
capacity ~ ft shoxEid 40 Tloiod lIEAvever> th>3li tEEB addi'iioEIBi ETEvestETEBEIt
xeciutrod ior suspPTKlocl c UlLUXB 3 s outset 4y production of UniioxID13! sized
and shaped oysters, wvhich fetch the higher prices paid iin '>he half-shell
trade, r> nother HP3'EDUH pr0418EQ ot Yatt cultUXF! EEZ corta331 locatEDTEH Dl. Lhe
SO'Uxld Es fouliEI<> 4v ETEBI'1DP: Dxgaxlisins Lusuallv Inusseis!> v/hlch slok>vs
DySier gXOVt>th. FETEailv, T'8't CultUXP. OCCEITS EH Ttavlgaoie Vvaters 83tCi EXtusi
40 BPP1'ovyed 4'y' 6 Ttuinher of govorEEETECEIt BgenciPs ED 8 coEQPlox, t3EQB-
consunling, review-Bnd-pBYTEIit pT'Dcess; Et ls Biso cox363dexPd UTisig4tiy
4y SDEX30 iMIdOV<yners> vV40 0403'.ish thPEY ViOVv' Of 6 Pllget SOUDd Unclut-
tered hy aquaculture paraphexnaha.

OgySker G3I.'OXVHE RQEtrIIhe EinMLY'ONLYHteHt
PaclfEC Dvsters Bro Bnlazlnglv hardv 4Ut they BXP. Doi Coll!piete!3>

311ln7une io BHVEYDIEH lPntai changBH caUseci 4 y' 318XUxal. phenolEMxlxtBnd
huxnan Entorvonilon A13TUpt chan<.es Exl watPX telIlpera! Uxo �T sahniiv
can kill young oysters, Strong xvaves or CExxxents in the i3xtoxtidal zone
CBI3 <vv<3sh Bvvay 01 4Uxy sxnall scPci oysters, Bnd heavy deposits Df slit
can HITEDLhex them. kieavy fxeshvE BXBY runotf txom sioYHI dT'Bins Bx3d. I'lv-
Brs can iovt"Pi iiie s613HEty oi' Bstuax'EDB vv'Bters 611d duxExp 1BE'ge loads 01
secEEixttl!EIt BxKi poll!'liBQts oxlto LtdelBIIds. O>ave action fxo3YI stoxnis cMI
HUspend secllnlerli. fYDID i48 su4stratP. Mxcl tuH1410 ovstei's Bcx'Dss tlM 4ot-
toTI3> BccuHIulating the!i! ln XOPls, FlllEEIg or chaiEEI81 dE'edglilg of Deaxhy
hottonl lancls can alto currents Bnd vvave patterns, thorehy disxEEpti13tg
distri4E]tioXE of nutxients M lci ctthor suspPlide!d Enatoxiais, inclUding 03>-
ster larvae.

Less  ITBEnatEc changes> stich Bs SBBSDH61 tiuctti<3tioEIH 3H. ic3IlpBXB
tUTB <3nd s<343ut3>', <txe itlso cxl'.Ecai Lo oyster groE>vth. Because ovstt'xs Bx'0
cold-4100deci aiiiIDais Bnd can cease fee ling dul'Eng the 'N EnteT', fBedillg
Tate � BHld t4UH gro3>vtli---dop031cis on w't3 Tox tonlpPE'8tl3Yc!6, iH BcIdETIDEI,
GvsiBE's Bxe Buryh613DP: BQEIExals  adapted io 6 'A'Ede range Di salEEIEtyi>
and although survival is generally Hoi affected hy saliiiity, meat quality
3H UvstPY< fT'Dixi. 101><>-HE3t/EHEtv Xvatoxs h<EvP. higlE-'y'!old EQBBL hut 6 41<End
liavor> and thPEO ls hi; h water loss dfter HhUcking. JD lligh salinEtv areas,
the Tneat is salty Bnd flavorful, hui meat yield is loxver.

:3



!~he/lt3sh 03»cl i>PGN'8Pd Hc»rvPSES c»t Puget Suulld

liood Reqklirelnellts
oyster gc'owex' c<3nE»o'. HEx3»ply select B sktP, Bnd SUpply h1s cZup

v.»th tile best Eood. QUBYxtkty al»d quality Of Lkatuxai tuud supplies v,irv
fruln area to area, from season tu season, Bad «vun 1»etweun hdes. Oy-
s'.«zs fc«d oa. B variety of wa-'.er-suspended matelials ranging froE»» bacte-
I'LB, pfutuzua, snlaii slllgle-ceiled plants, larvae, BYld otl»Pz dPhltal YE»Btu-
lial, The b«st oyster lands! those that lvill prociuce "fat" xaarketable
uyst«zs ik» ti»u sllurtest possible YEEY38, BXP.. whPI'P. thP. water ks of 3E»ter3»»«-
diat« salinity and waxnl elluugh tu stil»kuiate feedilkg activity, »vhezu xlu-
tl'kent IPvP1s Bxe h lgh enuQgh tu Pnsuze adeqk»ate food generated by phy-
tuplBE»ktoY', i<u»cl whel'8 there BY« tew predato. H Bad disease-cauH33»g
bacteria.

Oyster gzuwczs 13» tho SOUYId have nut generally had their crops de-
stroy«d bv Bn! Inck/ox devastatkng diseases. En Pug«i Sollnci! Bnrkual n»ur-
t<ility ui uystels cine to disease Bnci c»ther tacturs varies from less thar <3
pezceE»t tu about 50 pel'c«YL�E L38 lower figure is cunsid«red Llozlxlai; the
high ratP, is Bn EE»dicatiun of e»ctraordinazily high lussus. Gen«rally, the
higl»est Ylluztaiities occur during un13sually warm Hk:mnlers, at the Up-
peY' «ncl of estuaries wh«Y'8 v'<3tezs d 8 warln, turbid, ELL'b. EYE nuhlc':13ts.
BEEd low in saliE»ity. The factors coramon to sumxnertilne murtaliti«s are
<3. pl'uloxlgeci pezkud Of paE'ELal uz Llu spawxkk3»g, BE»cl ciec3'ekksei1 B3»EEYEBE
stdrch iglvcogenf 18VPls 01' I'educed «Llezgv I'esezv«s. Sc»xkke <-zuw«rs 130-
lieved that such raurtalities war«associated kvith Japanese seed, be-
cause <3s tll«use of dunk«she souci stuck LILc3'ease«1, k»kuztalktkes declkk»ed.
I.»i!»dies cond»lct«d Bt the UB3versit! ot 4'Vashlngtun hdve ilkdicatud that.
3730ztalkty-x«HJHtax3t stc3cks XE»av be devi.jap«el thruk3gh HPIPctkve breedk3»g
uf dis«ase-resistallt gea«hc stuck.'i

Predators

Cz<lbs, stal'13.HLE, Eak'vvurYE»H, Japaxkese oyster c<rkils, iallcl soixl38 snecles
uf fksh prPy Elpon yuUGg uystPZH, bUt uklly starfish dl'8 serious pzed" tuY's
on c»dUE'.s. Pl i'.d<3tloE» 3s pE'3 niBE'31V <3 pl'ubleni M kth. gzok3nd-ck31tured ov-
stezs. Start»sh lnha13»t. tile low«1' Lrltuztldai BE»d subtkdal zorkes <Erkd ilav'8

to be rerno'ed by hand. Th« oyster drill ,'�c«3»ebrcL jupunicn, actually a
Hxn<311 1»EBI'Ene sna31h M'bicti wicks 3E»:zuducecl tzuln Jap<»n with imported
Hi;ed! Ls Baut3301 s«zluus predator! particularly durkxkcl the Elzst veal R»
gid il spectiuns have nearly eliminated oyster dlills frukn ilnported
HPB�, Brkcl knt3'est<Et« zc!vuiakkulls guverxkk3»g the Y3'B:»Spurt of HhP11 help
pzevc,lit tzansfPX ot cll'Elis Ento Uninfes ted BXPBs, Pzedatiok» by uys k«3'
drills and crabs is controlled by planting seed on upper intertidal beds
3n bl'Bcklsh. watel's oz OL» BYE ufE-butYOE»3 Bppa3.Bills, such Bs racks oz I'Bits.

Because of their smaller size, 0] ylrkpi B oysters aze more Susceptible
to the effects ot' cEI.i!ls. flat<ivorms! Br<d predation by watertov'1 than the
PBCEE3cs, Drlil BEld flat"avuzEYE pzedatlol» Es cur»trolled tu B. ceztaikk extent



�ysters

Ri<rht: Yhe ghost shrimp, s

Sll<l fOErd Shrlnrpe Ocal 0 OS»

gl'0'<Encl .lv' EEEB<<EJ'g Et 00 HO t
tell' "Ester 0<rltL're.

v ~

E,eft: Thr. nyster d<ill,
shOEvrl here <vith a Olastel
nt eggs, 15 Orle Oi Sevrer<UC
s pc,oi os 0  0;ari0 0 snei ls
tllc'.t prev! Or< 0ystel's hv rssp-
lncg e small hol tllrnogh the
st<el.' sod osiz:g sn exte ldi-
hle mnath part tn 00aslrme
t.l 8 sliest,

bV IElc3EXEtanliIlg th<6 0 v'<st prs ln diki ldr l 0'c<E< Sp lEE3EtErl Ercr ar'Brs,
�tl'Eer organ1snEs s'364 as slipper $46iis 4arnacies, Exiussefs ar3d

spolEgBs coEnpcte Birth Clyste. s tor space and food, MAQ3flcatioHs En ct3!-
 Gre pi'ocedUX'Bs ilave Diana<.ed to eilDEixiaie Ehe Pf acts 0, EJEllse coiltpei 3-
torsr axld tbey aTB Tto fongPX considered to 46 factors tha  lilnit oys rar
t<31'Erllrlg.

 thos' shr'EIEEPs ol.  he geDPra LEPQ< 641Q aild CQElEQ1<QssG ax'6 obTEOxl-
ous pests that create prob!ems in ground culture areas. They burro:v
'El� HEB oysiex' beds and ioosexl the SQbsti'<EtP< whicb snxotbBX's 'he seed
and causes adult oysters lo sink into thP. sediiriPDl, OystorEIEBIE cope
E'9 ttlt tbese posts la'v' avo3d3ng 3nfPsted 46ds QX' treat3ng tbP: gi'ouDds Erv3th
Seviilr 6 pesticide, Oystcr3116TE vv'ouM prefer a xlolicbeniicai HitBTExatlve
to ievEIE< 4ut thel'8 ts no slnlple vEray to physical!y extract grflost silrinips
iro,EE soft sBdil3EBEX't, Hcca13se of 'the 313%ioEEB Gat313 8 of th3s pes't controf
EDClliod l,ullQsUai 1D that lt. 3$ applied lo c3. Tnarlno OrgaxEESITE! r lhe E<Vc3sEI-
EEIgtox3 if ate DeparfY3 EBnt ot vE abel'3 Ps 4 as 1 Pv18l vere its pr0484l P erivi
rtEDTEEBEE <lf <!fleets, The dep<lrtrnenl conciuded tnat l'Pheon beds vvere
txeatpd correctly fbere %<Eras !itt!c silo t- or iong-terin carryover of  he
k ill i rig ef-.'ecf of Sevin to adiacBEEt @eaters or seabed, and that the benefits
to 46 grolvefs oittvrelghpd. the poss14ie I36'atlve <coiisettEEBEEc<as,



:tjjelitjsh G3t«1 Senjvi Pit H jl'vests of Puget SOUTtd

Prob/eEXjs with Pollutj'toEY

lfecaL!se the oyrstor 1$ BQ etflctent fpedpr, i>ver t3lrle Et ca"I accQETku-
late p«jlhitants frotn the ejlv33'onllleTE.', whi 4 call $10:v its grov;th, im-
pair bleeding Bctivit»> and even cause dea«h, Even if. the ovster itself is
not Qf'ected, pollLE«ants coHcpntra«Pd on an oyster bpd ETEBy indicate 8
pt3411 . health baz jrd SP3'jous enough to pl'i-'VE',Dt coYnnlel'c181 maxketjHQ
ot the CE'op. D>DEYEestic E>vastes frolT! Ojty sP»wPF oljtfalls BHd leachatos
fl'onl sept3c tanks can contajn hlg«j cc>nceH«3'Bttoris of Dut3'.Eellts> bacte-
738> viruses, 031 BEjd gre8$0, i cavy ETEetals, Bnd ppstEclde I'osldnes. FvPH
ti'ca«Gal w<ts to fzoin sev«'Bge trBQ«DEBTEt plants carr3os som P pollut<3 tj is into
the Souild, and trPatntent plaHts THB. 48 3nunda>e«1 by storED uiloff. dur-
tng heavv rains! 03' jvoI1  EHefiectively rvholE sewage volUDEes BI'8 low,

v!>a«pz t«jat has 4eLEE3. polluted bv Dtinjan sewage 3$ hazaj' ious 4e
cause seveI'81 dlseBsPs> stl« 4 Bs «yphojd, 0401et'8> «lysejltef'y, <jtjd 4epati-
«3$, Bre tT ntsxtliited by this 3'.outP� ITEdicotol' OzgGTEisxns of. th ESP, d3.$-
eases fso-called bocausp tflev aro supposed to indicate the presetlce of
verPpbrate fecal ma«tp."1 are measured Bnd cortelated with the nulnbpr uf
pathoge31$ 3E3, 8 wBt«'z s<ExElple, Tho staTE«laxds Bre strict: BP, least half the
vv>atez sairlplps taken ov jr shPllt $4. 4Pds Hulst havP. tp ,al col tf« FTEE levols
Oqual to Or 1BSS than «ri MPN per '«00 EYEiffiliterS Of Water. �VIPN, MOSt
Probable NUEYEber." is a statistical measure Of ba«:teria found in the
'4 BtoE'.,i Lzojving BFea5 BT'P: carefully 0 l«>3Iitored 4y tfte»V Eshing ton
'3epartroent «jf <Nocj<tf iajtd Health Sozvic«3$ tnslfgI, to guaj'snipe the
safety of sflL>;flfisfl to >.he consumoz.

F''uzther sources of pollutants are xe«Ieaihinal arid CODEETEercial
408tETjg activjty [p tj'ticLtlazly Elear ETEBTEDBs BEE i heavily USPd Bnc«30-
I'<Eges 3 axid siol'in FUYEotf. iStorYD rtinotf contatns 4actp3'.38 <EHd othex' pollu-
tants that are F.arried to oyster gtounds via stzpBTDS aTid overland flnjv.
Iv! >" t > tf T4P bi3lo«BZEB Bite derEVed frOTEE thp 5011» 4OWPVP, tndtoatOF OF@BEE
lslns derived from feces «rojrj cows> chjcl'<BEES> «10gs! citts> BEld wll i Bnl
n181$ can 81$0 «ji,cE>F jjl 1831d ZUTEofE, Tho lovel ol illese EEEdlcator Organ-
tslns ci13% fje high Bt Bll ilillos! even whPH ihPI'e xnBy 4e no obv30'tls
soul'co of' pollutants. UjlfortEEEjately, «h<.re Es TED cleal' allswpi: to «fEo
question Of health I'Esk 0't bacteria ill stoTEYEE»vatPF. I»'jlild BH $ dQEHestjc
BT3EX3. als USLEBlly cairy no significant Ar«'aterborne hulnatj pathogexEs, Bnd
the moderate levels Of coliform bacteria in storlnwater probably pTe-
SPEE I. 13ttle d tract Pl �. P<EP to klUYEI<jn heal lb.

Exposurp to Industrial v!rastes suc4 Bs speDt suffEte llqU01' [~~Af I
froTD pulp miflsjlj tv kill oyste3' larva ': alld caL se Slovv grojvth» "Ioor
mea-'. Ooljdi«ion> and death in adult oysters. Thedechne of oyster popo-
latloils � espPc3811y Ofynlpia oysters---x3PBZ, >beftoEE ill Oaklatld Bay> JID
SBEYnsh Bay, Hea!z BelfitlghaTD> iEE Port SusaTl, Bnd SOUth of Everett was
attrtbuted 4y oystpz gro«vel's to spe31t sulfjte waste llqjloj'5 from pUlp
nlllls, Tljat oystpT'8 Enay bp. 4873IEed bV tfte sulfite liquor was SUpporte i



Date Locatlof1

ID888lffffled

 <BUSB

Bfe lie!tofl 8! P

Bremen".Cn 5, P

Shei:on STP. Miu

'95ds

19508
1950s'*

STP, D»act!ales Rlvef

Pcuisbc STP, Marina

' .950s

1960S

1960 STPs. Mills

; 980s Rayl"1»nc SI'U<tl BP'I'f
P<

Dally runoff into:n»
Stillaguam,sh Rive~
STPS

Ncnpolnt scu ces
Ncl'pol'lt "CI "YP"

Nonpoint scu.-c»s

1981

1981

1989

1985

Nonpoini scu.ces

Conditio!! atty Approved

I982

tfiiceftiffabte***

SIP=-, industrial

Ff'v!3t» STP

SYP

STP

Sewage Outfai!

Sewage Guffaw!

STP. Indiis3fy,
nonpolnt soUI'c»s

STP. ,Q1I!!s, non-
pc!Ot so! "il.es

Aflpiet.'e» Dove, near Kingston

Port Gamble

Eve. etl

B»ilinghan Bay

Dyes inlet � all

8! ncl:"<if inlet � all

?fenland BaW?femme:sly
Inlet � in th» vici'nity cf Sl »iten

Budd inlet

Lltlef!v Bay � -Bast sld»,
near Pcu'sbc

Grays Harbor � aboui 'i,'4,
b;u:.ica! Iy t?Ie Bast»rfl lobe

yydtapa Bay � aoou? 10'!'.
afcUnd mou"h of '.he
Vy'.!Iapa Rfv»1

Pcl't Sus!3IV � -etio!it i! ' Qf tile
tidef lets nea;!he
S:iilaguamish Riv=-.

Bu:I»y L;lgocr,--ail

Minter Bay � all

QUIICBO» Bay � arcu, id
tlead o. bay

Hend»."son Inlet � lower
guafi»l of!nial

Eld Inle? � Lcw'.- ftuaft»r of Nonpoint source<,
inle?
Penl: Gcve--.pol?;c;I Q? nc.'ih STP o. ncnpo'nt so rc»s
S!10 I'8

Eaststlo, I' cf Pug»i Sound fl'ofn Ia 'omla
to Edmonds

Haltstelae Island, nor<harn tip

. Glt Tovi'nsBflo

yyll.slovl

Sewage ! reatrnent Plant
De: Bfiified area fedul:Bd in! 980 due?o installation o?

seccndaf'iy tl'Bai'f!Bnt.
Based on . Bviev. Cf gecduck beds fol lease suitabiiify

Ly thle yyashlflgton Depa."'<fnent ot F:she!les and
L3~S H S.

Source: Departmen. Qf Ecolog<j, 1984. 'Stlellfis?I Pfc',ect cfl
Stfafegy,'

' 8?u 8 .. ' .<i l <3 .s w ' . lk l l ' 1 '. »
!!'i''8 lli $'yll<lll'lip?ilia ivl'8!»

si clc'.Bd d'8 !8 l3aci<3."I<<Bi

'i'!if ! 'lro<1fl <carel»Vs, 1%;.ri-
ll!i!!, 38<if st ifva<'8 ou'felts.



<3!%el ]t!sh and sealveeu Harvests c!f P!E>et i'ioE! Do

Dy LBE!orato "i testln«<.  !n]3' thP, H13]tlte process v<ias EH3p]icatea En Oyster'
L�1]s k .raft pulpil><' pro; Pss L<lktluent vvas fouE!d to be less 'tLixlc t0 Hhe] 1
tiski <Exlcl  ,BIE bP BLLe ] Eat�13  tre«%ted k!3< stair!lax " se' vage systeTQH. A gTPat
dPBE 01 effort vv'BH spent cle«lnlrlg Elp HulfEte TE!EL] vvastes! Ivlth sigIEEflcaDt
imr!Ioveln83 Ets liotPd <31'ound Hvclett and PUJ't Ariigeles, Yhel'0 are xilo
]0 lgex Blly pLilp D1E11$ operating ln sout13.erll Pi get Sound,

Despite t318 ex!st83%3',8 Ui po]lutants, caxefu] envEXUDE3 8EIta] Erlspoc-
IEOT.' ensul'es tllal colrlrnerclally harvPsted Hhe]1'isll Bze safe Eor hunlan
collsur31ptloll. Gr ilvl "3g a. PBH B3 8 c]assrf3P<:.' Bs LULLGVVH:

Approved t'r.'r cc!rnrnorci 0] Hhe]]fish harvesiing � ovsters mav be
cu]tufed and haT'v,sted vear-roulld;

E. 013 0 3 tlol EQ]E'j' Gppx'UVPQ �ccaslon al closuI'cs result fxUETE. Erl-
UE'eases 0 bacteria associated 1<vi.h freshwater runoff; vhen raln-
fa]1 exceeds an upper ]unit ip! esentlv ti< 3Dches EE! ' ~E hi!!!xsl thL
heels <Ere ch assed tor tEVU iveeL H;

Closed tc! commercial she]]iish harvesting decertified <End un.-
certifiab]e v,-aters that EVUEE]d produce she]lfish unsafe for human
CUD<suIElptEUEE,

She/lfish rllay be tak en tronl clcised waters UEELy fox persona! Dse, hut
lec1"iationa] harvPR' erR sho EM EdeEIMy tbe cause of t]EP closu3'P: Bnd
shou]� !lot ear tho 0> ster's zaiv, Fbe k'ed83'<31 Food Blld 13XE3" AdmETEEHtra-
holl oval'Sees the statP, sbe]]flak! lllspPctloll pr'ogran3, and thP, State Bd-
IDlnlster's 3' and cBE'ries Uut thP, ac! ua], inspec'10!is, ALL Oyster grolvi33g
are<3H 3 0 tkle state UE O'Bshlngton Bre c]assulcd Bs Approved Ior COEXE-
Erlial'cia] Sb81]fish Haxvi=',st3np, with the Pxc!cplloTE Of .hose <":rc!BH listed 111
Table Z,L.

Lt is possible to treat oysters ",hat klave EEEIBcceE!tab]e conceniratioEIH
Uf feca] bactPJ'la b3' Eilovirlg theETE to un",ontarninated gr'01! 13ds 0 holding
them in special treatlnent systems, B process ca]lcd depurc tion, Lt adds
to pl'UducEEUTE costs, hovveve3', Bnd 3s coxxeEEt]y no<. c;or383dPxeil to 130 B
pernllsslble alternative by DSllg.

Most shellfish LBE'DEPXH lie]lave that col'Esldel'ation Enust be glvPTE to
coastal zone p]ann.'ng at the local level to ensure provision Bnd Erlairlte-
DBE3CP, UT su3tilb]e <Ercas Lol' shPE]tish g3'owr3 Eg «ET id kEarvestETEg. A]so! thP,
pubhc hea]th s3gIEifEcallco Ut vBX'10!ls pol]utloxE EEldlcaior's en'Ephaslzing
coliforlrl ]iacteria needs to be lnoro specifical]3< dPf311ed, AH was rioted
abovP, this Ivide]y Elsed LTEdicatox n>Pthod doPH not DPcossa3'ily reflect
contan>i EIEEtiUEI by h LITE!Bn Ivas te bl3 1 can be due t0 Bgl'Ec;3 ltul'a] and urban
rullofk UE even ]ocal lvildfo<vl populations. There is a need to providP:
i de ]nate pub]lii llealth Drotectlonl vvlthout I'cs'3'lch3lg tile utl]ization of
oysters and Other shellhsh that are, in tact, sale to eat.

"8



Qx,sters

Co~erCIdLI oySlter Prod?ate I03I!t
Productioxk Data

Vx'orkd OVSAPE' pi'odUF'tk031 EH 1 987, C81] typesj divas about olkc IH11110EI
tons txvh�]Q xvcight!. f he U,S, prodx:ctioii kvas 3xearlv,3533,033� -;oEks---
coxlsistix?g ot 320,000 tons nf Easterxk and 30<000 tolis of. Pacific o,stexs.
1'0E' coknparlson, Packtlc oys'Gx pE'0 fucti�31 IH japan EH 398! Ivas
2,'35,000 tons.

Pk'oductioH ot Pacific oyst63's EE3 Pxiget SOIEEIFl bas 3>Fit v<3r16d gk'Gatlly
SEE1ce 1935, <3E3d xko<v accoukxts fox aboL t 30 pel'c ':nt 01 the total ÃGst
Coast production. Washington Ivas Iesponsible for 77 percent of the
Kestexxl Regioxl ?<states 01 3 Vashlkxgtoxk, C813fornia, Oreg EIE, aixd Haw xik,
and the Pacific Ter".itoxiesj gross kxkarkPt value, GlX4V, generated by sales
ot Bdx? lt oysters in. 39Bt, Near]y half of all siikgle oysters, 8! percent of
tike slkucked oys Px's, Bkxd Ikluch of the seed 83'6 pro iuced hei'6. Ylle IExdus-
try is F.haracterized by five large .BXIHS, 'vhich each sel] about ]00,000
gallons  873<000 pooik ls? 01 shuckixd x31eat s� nx3<31]y< BH l 3xxixnexous
STUB]l fanon«s kvith Bnnikal sales of less thakl 20,000 gallons �.75<000
pox?ixdsj eaFh. ApproxiHxate]y 29,000 acres are privately oxvixed or
1Pased froxkx QM state< hov'ever oxkly 3,200 3vexo lkai.'vested kxk 19BY.

Pacif3c cvstPE' prodxictioH IH Puget Douxkd Exl A9B2 was xkoaxlv .3
Elkillkon pouklds of Exkeat wxth 8 processed valxie 0! over $7,7 Ink]lion.
J. ota] pxodUction in 3<<Vashknglokl «tate durkxlg the s<ixEM pPE'Eo l was over
B Exkillion ponkxds with 8 processed va]ue ot over $20.4 mi]lion. lki t982
Was]xin~tnn  «tate oystor production Bxkxounted to A'A pelceiit ot IFEAB]
1~.5, pxio hlctl013< three pexcPHA of total state fish ?ries catch, axkd 3Pn pel'-
ccnt Of proc xss 'd va]L� t ki <kll state ixshexMs plo ]lictor P« i conIpax3 son
pi'oduct30n. EH. OI'Pgon,  . 811Aollkia alkd HEitxsh Co!UH bka 68ch BvPI'aged
less thaxl onP. Hxl]1103  poiknds pex year tol' tile sanke pcl'lod.

Olvlnp38 ovste harvests Ekcaked kxE 1..326 <3t 70'!,000 pollnds, Bnd
d 'creased to about 2<700 pounds iH 'i 982. Yhe decline in So�th Soukx!1
prodikctioII f xxklk the late 3.920s Ehrougb the t9533s xvas Bttxibutod to in-
Ck'6<":SPd Hxol't<":lktiGS CBUSed by pUlp Erkilil Gf1113GXEE lix O<3kl<Hid Hay BHd
]apakxe~e Oyster drills, Bnu to I'edUF'ed hBI'vestllk<i because oi denressed
priFes 813d iikcreased labor costs, Product30H inF xeased slightly after the
pLElp ixlkll 113 S136]toH c]osed kn .l 957> but declkxled Bgaul Lxlt <'.I the Gixr]y
«970S.

Historically, anlnual oyster production iix '?Vashixkgtoix tt<ate peaked
at ovor 13 Exkillion p iuxids iH 1945; it has since decreased tu about ha]f
that aniount, lt 1$ IExtex'Qstlng to E30tc that duxikkg t]Eis saxBP, period, do-
3HGstxc ]BHdings of ovsteE's 1H thP, . Pst ot tho Uklkte x btaxes also dPchiked
]3PCBUSG of ovcrharves'ixlg, xlatu3'81 ilxsasAPI'8, Flisease, BH  poll Lktlokl, lx3
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E929, 90 YniHiorl pounds I'Hleat -.veight] 3vere landed irl the! JHTEPd States,
and t3 OD3 1977 tilroilgh 19tEt BYEDDB] LBTEdiIYgs avel'aged 49 ErliHi03 
poullds; &le va!ue of ]andings, 4�1vever, EncrPased despite the decl'case
331 pounds harvested.

Pro lessiing Bnd Market3ing
P3'i!OPSS3ng 38 the HEost 18401'-lnlenslve, phase DE the 0'vstPI' huslrless

because oysters Dlust 48 s413cked 13Edlvldua]ly 4y hand..v'1osl O]y Blplas
Bre SO]Q TH the S48]!; SnilCkEDg ls Vel"v' !EYIY3ted. JVtOSt t BCEfIL Oyst!EYS are
so]d EE'Psh-shucked tcf Feta'.] arid  H."tltutlorlai Inarkets, 83>d thP, FPS. BFP.
breaded BYld ErozPEI. Ox canned ---eithe boi]Pd ol.' s313oki-'.d. Fev, Paclflc
0ystexs are so]d, ED the sheH, aithollgh thPF8 ls arl expalldillg Dlalket tox
43S p3'oduot VvhTC]% fet .;48S a hicvher prECP tO the g.OVv'er, Shuoked OVSLerS

axe sort�d iEYto standBT'd YDBT'ket s lzPs xarlglng fl'OYD cocktai] 03, stexs at 38
ox Tnoxe pel' p Dt to ]al'ge oystPrs ai 6--8 peT' pint l arid pack ld Erl va3'3031s
size i ci 333tainexs ' f3'03H LO ourlccs to OYle gval]OEY], vAi OHP i'IH18, Ynost oyslors
%vere canned, but ]0'vv priced ca3 LHed i3rlpoI'ts tl'olYEJapaIE and Ko. ea YY3ade
canning iH the UYEited States uneconoinicai, This situation Erlay be
charEgEEEg, 40'vvvever, as Y48 cost ot EYDPQY'ts I'Eses.

Manv sma]]er Puget Sound grolvers si-'.]] v-hole oysters to a proces-
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so- xvho bandies shuckillg and marketing. This spec Bi zation is part c-
XIIBHy successtui Arhexl the delllalld ls groa  tor oysters, b'u  caIl Yvork
against the snlaii rperator xvhell supplies exceec  dexuaxld. 'T' he small,
grov,ex mey be uxlabic to advertise arid prolnote his pl'oduct as efEec-
tEveiy as the Earge processor 8  these tixncs.

Phe ' 9�2 pro-,esspd price for flesh, shuckeii Pacif c oysters said in
 he PIlget rh!uxld arPB exc;eedeci ?r29 pel' gaiioxl [$3.35 pPI' pE!uncii. T  ls
tntel'estlllg � tlotP.,hat 3 o 1923 the pfl .'8 of Pac fic O3rste 's vias $�.00
per gBEEOII, but in !he '930S [hey couid be boltght Eor as Eit ie as $'E,�7
Pcr ' aiion, Tl r les 'rvele hal'd fox' oys 81111811, '8"v xxxa E8 u103 ley, anti xnaxly
grctvrEBXs 'terre lol'OPG out of buslxless.

MarkPt delxtalt< i Eox' Eresh oy stel's lncl'eased draxuB lcaily durixlg the
 970s, in 18:poxlse;o the demauEE Eor afEordabie, naturai, unprocessed
Eood 3' ellis, Txl Ãasr3lngtou, FEoou  700,000 gaiiotls of sbuckeo ov-
stex' xrlcats v'ere soid lll 'E982, slid s311gie 03rstel sBies 111  he salme Der  >ci
9'ere 443,000 doz lxE  8 juivaient to about 31,000 gaiions ot lxleatsI. Tlll-





S>ielif3sh 031d Sri :P;88 E HGE'vests!>f puget SOUYEd

ti03TS, has T30: b?Qxl HUbjected tr> ?x t?31.>1 >'8 IQTE l uso x'eguiatlon, JTX rec83EE
yeaXS, efforts Er> m tdiE"> '.! !'Htel' b" ES Qlld to esiahhsh c0313m83.'ciai TQEE
ct: Itul'P have con38 UYlder ETEcxPQHEIEgIT  rit3caj pub! Ei ' Qxld govezEln>PX3t
ScJ'llt3�j', Raft cUItuE'8 3$ coYxduc:er! Oval' State IBTE E, ETot pX'1>ia:8 jalld>
'<v>high E,. r.'IEtsidP. the:ra :itioETQI oystel' g rlunds, IE req>1113.'!35 Q shoreline
 EotiejopTET?T3t >383TPY311> puI>ilc heaIth  .Prt3tlcat3011. Site lease agree%Put
Qni !»Bvigabl? vvators permit. fYhese requirernerlts are disc'>Essed 311 fur-
EYEer rietail in  ',Ilapter TIE3>ee,j Negative put>hc: reactiolt call result in
overnmentaI per Elit delays and Eitigatiorl> xtn E has discouraged raft

co it!a ~ 8 311 PUge SQUYld,
LacE  of Suitable oyst83' laxlds Es Elot a Itlrtiting factox .'>!r intertidal

oyster tel dt13re in PUg ,t SouEY!3. Abollt HO,!3�0 eel 8!5 have b Q TET surveyed
 tn I classilieri fol Sheijfish grolv33 g by the State I38partTETelxt 0,:.' Socia"
anri IIPBIth Services, So�18 ar?as have dinEETEtshed in $3xt>, ho;vever, BH
 >ystPT' !831! IS have boeYl 5 XI i BIENS.' used for othel pul'po$8$. NevertITPI855,
oecatlse Etle Puget. Sou3'Td oyste3.'nlexl ov>'D or lease their 0'>'Ht?I' P>8 JH, theV
do Elot h<Ev? to colnpetP: vt!ith other 5>bore! I'�8 lalld Uses, BETd c�33tEllcts are
 ll! !st IEkely to 313'olve E>vat 'I quahty or HM Best48tic VQEYxe 0' upIQTE E
0'VVEEers,

NQT,v PoHITtiolx Threats

E;IOHI31'85 OE oyster harvest areas due to COETtamilaatttax3 by Exldirator
bacteria hav? occllrr?d !3t Q YluExlber Of Er>catEAETH 38 t>'VashEEEY>t�E3 State
  Table 2.1I, �tj tex' CI0$ ul'8$ of beds 3X3 3T tl'th Pug?  <>OIEIT I IT<Eve h ':GxE
assoc><lt� ! !njtlniI< EviEI'3 Par>' j!>tie Hx>Eel!tish pois XTTix3'g Is�8  ,,!'3<tptel; I>our3
IVLUSS >IS 3, E IESt�3'IX:<3 I IV> EXT'4BEX grr>t VEIX Bod tE38 3' XSEEItr XE!  i! S >IXXTrf>�s.trtln3.

5 Erect 1 UTX! Eff, S lvt.: - 88 ".ExlatEm:,'.13t pj ants, 8 13 d HOE>t c t<lrlk EPEE xl t<at>> I' t rvl'., had
tbe Enost HEgnl'lr Qnt 3:XTpact 031 Ovster cuiture, !%5 Xv<35  Ixscu>ssed  Taril?r>
Hholitlsh g ATiEEtg <3reas Bre r.'Brefully m�13itOE'8� � exlsure 0'>'SEBI'5 BE>8
Rr >th n ln tEle hl'>hest.  EIEBIity vE>at >3'5, C<roulxds are uslxaIIy cl!>sod to
COTTTYETer43E harvest neBI' 38arlllas, EYeaviE3 used b�BT tr<ltflc Qr?QS, $8>'>vage
rh'charges, Qnt'. urbalx areas, Yhe COT3tin138 I Hprearl r>t urbanl..sttE<QTE
p! Br.es a gr! !ater OCOXlomiC hardahip OXE the Oyst?r grOTVPrs by  IEXETEEEEShing
barvestable Qrr:Qs.

�13Iy by Eox'tUTEB'8 c!rcu13tstallc<Q di� the TE10st E33t83158 133'IXQYEEzatiolY
ot P lgeE SOI3TEQ >I?v?!op ai>art El'oui the Y'3 'hPSX cujtu re areas. Ehus <XEI >v,�
hlg the frat!;.3ir>YE tl ixldustry to escapP, mosE of the polluliron prr>b>!el!Is.

Bs 35 $130vvEI TE3 M!je ',i., larg?. Bre<3$ 0' vQIuable !Intertidal alxd
subtidaE EBE3 js ar?, cjosed to harvesE.. YtE8 pattexX3 ot most rec?xlt closures
Stro33gly sugg?SES that cr>ntaXETir>atio11 h.c!m septic taxlks BET i storxTXTvat?r
I'13not< Exl IYghtly:0 EXTod?3'Btt!Ey d?Velope I Qr 'Qs ls novv the Inc'st serloUS
poteETtial threat to th?. Bleas us?d for culttvat33 o; oysters Blld other sheII-
Elsb. !'A3' !3'xx EXEpE ,'> I{!cate J �13 thP, tl'lllges 0l the cltlesof IacoEnia Blld
�jyxllp>a Ell cent BI <313d soutE38TTE Pugo' iN�UTEG BT'P, fta!u ETETI3<artBETt oyster
grolvirlg areas---MEEEEOT Hay, I3urley hagoon, arid South ;rTE portiiox3$ of



C3«Stera

1fendexson and L'1d 1niots '.hat have been decertified 07 conditioDH!!y
!3pp3'oved, Yhese Feiat! v<.iy Fllrai BT'BQH have FPT entiy UF!de7gone Y onsEd-
BI'Qbio doliciopflkent Qs TL30ro poopie have beoTE 113rod by 8 hope for 8
s!O~A'ex-pa .Pd Fkkra! 13testy1e. Thks Incr kaso x hurnaf1 Intiux has ros�1[Pd
Lxk gL<eaier uso Ot c<3!Slt! '8"<Hsto d3sposa!.  i.P, Septic tarkksi ofteD 33:! poor
Hofisl, LTlcreasod SLD811-50810 Bnn3181 keopflkg f�r 'fk<aj<by 183'Dlkxlg' <i in-
creased dPve!opment DBQF Shore!ines BYkd ck'eeks, QLE i LTkore hous kh01 i
pets

The O704!efn of sturfrkv<<atef Iunoi'1' 08 ?not I <e Iegarded lightly, be-
<.,"3!35!'. ibPFP, 15 8 g3'Pat potPELtEQ1 f�7 Aivldescaio contBLYLiklatf<HI1 QYL<1 c1051?re
Gf Oys?BY' alld 0<thor siloftfish gE'OMxikkg HFBBS ED Vkkget SQUYld. This w?Es
cieari; Hf?Estrated in 8 4<J84 st?Idv col lduc:od bv ThEXFHt031 E..'OEIEktv in
«;uth .Ffk PEEgot S0313>d, 1 Qrticu!QF BYDphasis xvas piaced oxk sampiing
streams, tlibotar, Evat<QXH, QD<.: st<;3DEMYQter drainages to Henderson and
1,"!d tn!e-:.s.

SQIlfpies t<3kon <3t v<83'3.0315 1OCBtlons In 8 stzoalY? draLIELY?g 8 fargo
Storm Hewer sys?Onl  Exhibftod 8 sigXkitic<«�<t Enc3'Paso ED 3Tkdk  QtoT b<QT te-
E'38 .:<="' '15 o<,01377Ex3g 80M Ds:rean3 froID tfko HPEVBF OUXfBH. Tklo Htorfx!
Hekivef drained 1and Qroa s kbj<kct<ld to EXHBH rangtnq from �<~v-dorksity
reskdeEktEQ1 to ED ikkst738', and tDP., storfnvvator Evas extrox?lofy tEEY'bl� Hnd
grBy Evith pro�0XDi?IBElt c<i i shee31, S: 811 CUdvorts, I'ctontlof1 p krkds, QYl i
708dM Hys dxaiYking LYkto stfoanls thai. M<or<H t3'lbE?ial?y t< 3 ED p< <3.'tBYkt OysteF
bP<'!5 irk H<3?ld<SEH«n fE3iet 8150 had high bacteria cofkcentxations. CXooks
QIE j cuivex?5 ln the XU1'<31 Hid if liat 'vatoT'shod receEve x dFBEDHge fronk
f .<3'esto<i QFBHS< pasture lands, !nv,-d knsity residofktfa! Qrcasi afld road-
vvays. <3 ecai <501k'.orrfk ioveis in D! Ost ot the CIeeks +voTP. iov to moderato.
HO voveri 8 'o'vv of tbe HtreafTksi cu1verts, Bfld dr83flage <tftc13os i!Qd "kac-
tork<3 1uvois i!5 hf<<!L BH t3!«He Fec<orced Dz the m kr� popuiated are<:.s Of
Henderson !Diet.

The Elnmex'�13 5 and d iffklse Elatn Y'P. Ot s toff n' vatox' afkd 0 thor Ho-

caffed I?OY?poff?t HOUx'cos oi ciolkta x! !3!BtE0,.3 308kP..i there veYv dktfkc?Lit to
c <ntroh thereforei 8 conskdox'Qbio anlouflt of tknle Qfld off<!I't. nkn5t be ei -
pof3dod t0 ulf<!Brstand 83 <!! EPS01ve thP. prohiPDQ. CUIktro!JEflg coDtan13DQ-
tIOD orlgkrkatkfkg fs�1Y? 8 LY?81'lfle ox' <3piaxk i so!3 E'c<', c<3E381ot. Of coUFHP,, 130
Qccc<mpiishPd Safety b<Y the oystPFYBPD, it takes the cooporatic<YL of .1'3Eld-
0'vf lors and <3. iong-te3'Dl <503Y3E3<itED<H3%t by 1 !cai, State, Hnd fe Eerai Qgen-
c3es. Tbe coYlt of OL pOHUta?Its f?'03YE boats, HBM<age Ouxfai1si <3fld c<3ho
po3nt 5c!IE CPH caEL, glverk proper inconlfve for 13'Pate!Bnt, be reiatkveiy

easkfy <'OLE?Fof!od.
S'<krpr.:Hing]', thoro is TLO easy and set;va: to redu<;e tho bacteria in

r<?Xloff. Rather! !' «'0?x?b33!<3tloxE Ot 3x3ethods FDEIst be onkpioved! LY?ciu<1133g
stOT'Eng FUIEOff 3f1 poflds, providirkg Br<Has '@<hero t EP, <<vater can infiftratf',
OT' HPop b'3ck ?nto t3 <e grok3Tkd, Hnd passED' Ordifkafkces I'Pgni<!t3!Yg HYEiDLB!
coxktroi, stroaLYL corridc<r pres<arvati<T<3?, Bnd devPiopnlent.
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Advances EYI  ;IIBUre Tecllanok gy
Adv;3Ykces Exk oystLF cu!tuke BE'P, occurriYE<~ rapidly Bnd g: 03<vPI'H <3re

begiDYkirkg to bc ab!e tA cootxoi aod 3Y383IipII!ate stocks Iksikkg seiective
Fparkng Bud hybr3d3<'.l3tk in, techYki gf!DH tilat >vere Do fpQskbio oYY!y 8 fekv
ypars Bgo. Gokletic se!echoD studies:,skkck3 Bs those under v'By Bt 03'egoxk
Stat� UI3ivers3t 1 83 d the UnkvPFHEty Af A as! IDgtoul 83'P BEDled at do-
vP!opikkg Ht!'Bh s tllat Bre Feslstant to sukxkYDertiDke Dlortailty, oI' BFP. Y30t
BH il koiy to ODtPI' 8 spa<<vlkiYkg Dhasp: lvvh3cb degrades !IEP<kt qU33liky'j. As
the resuit of these and otbek Ht',kdEPH, Htl'8!DH ot oysters xuay eveDtuai!y
338  fPv =',loped th< t gro'A' f<astor; Bro DIOE:e kkDif� ~ YDiy Shaped; havp, COGS3s-
texktiy guL>d coior< fiavor, Bnd BpY>earance, ;and devpiop chars<;teristics
that 8!iQ<«v t!IPY31 to berter B f <pt to 8rtificia! pl"  pagatioxk. These stu /IPH
may Btso le<3d to flvbrid ovs L'fs, having the favorabie feat!Ires of t<>vo 03'
Biol'L species or dove op HtPri p. oystPFS:hat xvti! not  iegrade due to
SPBVv'k31ng.

T!Ie ixldustry Es iikefy to coIltlIlue Its depPnde!Ice Xkk! tbe P'  ',3fic
oyster. Cuiture of G!ympia oysters is co!kstraiued by their Hiol<' growth
Fate, HIBH size, !olv ahu!kdaDce, BDd high !Bb�I costs. it may he more
Pco!10!xElcai to False 0!ykYEI>ias !D trays 8!Id 3'afts th!331 3!3. d3kes< which
<<vL3u!d Biso ipsspTE iAsses tp> p, ed<kt03'H tk' kt r<kfk  'uiture 8:I!! faces prob-
iexns tn Bvslf !bifity of sped stocks BIE j. Feguiatoky  ii.fic!k!ties,

OElkek' i>otexEXi':d cakkdidates f >F COTY!merciat ckdt3vBE3013. ikl t!ke
NL3rthv;est BFo the i'.Ikrope83I fiat oystPF, Ostreo pdufks< Qxld 8 HIEIBH vBE'1-
ety of the Packftc knolvo Bs the KuETEBEYkoto oyster, Ivhich grovrs taster
8!<Bt Ial'ger thaxk tike � yIDp38. TPchniqups have bePY3 dpv .".lolked for
hatcherv prod!Ecti 013. Ot F!Irope813 Oyster seed, BDd severai growPE'8 havp:
Hholv13 that 3t ! s Bdaprabie to tike BLiuatic eEIvEY'onn!PDE k3'I sokktberk3 P11k'et
Sou!Id, The KUEYEBDloto oystPF tBDd otbeI' gkgos vari ,'ties l vv< s pialktod ID
the Solkrkd EYI tbp, l 9htEH. hk t YE i DaiuE'Bi stocks ere Bvak!ab!e BDQ Heed
skkt>i l!F<<s h< ve bee� extxeEDP!y ikDllt 'd

'f'hp. introductiou of these Avsters is hketv to ikxlprov» the capabiiitV
of thp. groM BI'H to IPHpoxkci to challglDg xklarket deDlaD !s. Hoth the f'<IEY�-
pea!k ia   !vst 'r 8<rkd KGEIEamoto ovstPI' Gre Fetatlvplp bkgfk  'Ast prod�cts
especia!!> Wc!! HIE! ted to thP. haiT-sheii. Festaurakkt 1"Bdp,. ThpkI' high
vaiue makes it possible to <'rokv them ilk the Inore expek3skvp. off-botto!IE
Hyste xls 'vvhere cioser BttentioTE cBD be paid:0 prodk!ct qk38fiiy coutl'oi,
At the Same time, !miess off-llottL�� cl iture is greatiy exoakkded< sup-
Pikes of these Oysiel'H vvkH I'exDBEYE ilxukted IVIth verv f83<v of thPDY FPBch-
1!lg J  ODke CL411HUYDers.



 ',HAPTER THREE

During the i940s the iato Seattle Festaurante]kr tvar Hagi und ipopu-
iaxizPd the "Ballad of thc Early Settler," a tale Of a pio]leer Yvho failed to
flu . hks fortune ln the Alaska Gold Rusik, and YB-.'urlkod t » Puget Sound to
live B ilanp3' llfB SUYYGUHQB l by Bcres!Of ci�ms, ' irkdeed. ciax3ks bad lo]k »
488]l <3 favolktP food for tnc nih<]4lta its o. thP. Pu"ot So].lx]ci YO »ion bocaUso
they vvero free t'or the taking. Early Vk '<=;sterl] 'Vashil]gtokk settlers had a
Hkaxkkn Bblkut the noulEty t!0 l]8 fol nd ln he local t3 iPiarkcis � A'48YE the
tldP, 3s out, the table ls sot,' Cfax]ks vvPFB kivkdosproa k th]OUgbout the
SOUEld, kvc'Yo BccosskMO  BYEd kvor ] consldel'od pk]bike property. Anyone
kivkTh]n reach ot th ] soulkd s beacE]es coUid dig a blEckotful 1]l shoYt OYQBY
on a l »vv tide anci provide Tlloat for B cbok<vder or stoa]lied clams at
suppo. tinke.

The extensive beaches ot Pugo+ Soukld sk]ppor-.'.ecl a srkkali, but sta-
4lP  conlETkorc3al bay clBExE tls4P, y EH t48 Parly t900s, Tnostty fYQH: South
Souxlci and H006  :BTJB1. The lnd13stl'5'  ivas 4 SPP' prikrkarily on thP. B413n-
danl. Tlat].ve tittlelkect s  lnd buttBY  "iakIIS, vvnlcll 'AOFB good for cBE1Ekllkg
4 '  <lklsP, ol the]r .BrgP skzo hEPh ]neat 3 leln, BEld Bxceile]lt flavor B3 
t919, South Sou]id coknmerc]al clakrk tkshories supplied most '4"asb]E]g-
ton---an i sonlo Qrogork � ETEarkots kivkth fresh littleneck ctar ks. Although
nlosl clams bakvested in Pugot Soulkd were BHd still BYP, solci p].imariiy
'to the frosll-claETl Ex]al'ket, th83'P kvas a cialn CBEIHPE'3" operat]ng En Friday
H ]Thor ]H. Yho san !Ualk islalkds Bs oca]'ly Bs t 900. i ho coax]Y3EGg ]ndustr5»
lvas force i to c lmpete -.vit'4 caTnloci East C»as'. clalns and ra"<Or clams,
hokvever, Bnd it never prospered,

Most cc]Hkrnerciatly harvested clalx:s $70]x] Pugot SOUEkli were taken
on publ ] 'kly Yl<vvi]� j i]�X c!4 '"  tt kwv<BVBF»  EItP?Ei i,]40 cl XY]k f BFVPsts troklk
],.t] ?s� are ls bBE»E]13 t < «'te<':ji� » i. t]iR  '»:>'ls dlk ». t� B v IYEYB»y oi tkEctors kncfud-
lng t]olk  »»F ctk<~»Q!] F-', press]kr ,-'. d krlk?<»  l]o f!efkr !ssl ]lk kf th ' 'i;390s. a SU4SB-
 i U 83 k t l k ; k of Ex 3 a  ! 0 Y N'.t.', 3 I]»»  ] t 'i'� ELEk <» 0 i 8»'ns  ;El I ] 4 ix]  ]I» '<  it h 0 v or 4 Br v 8 s t-
nlg. B ]'BCEUctl033 ln 4cach areas 008 l to 3»ku4l]c harvos't, Bnd pooF pl'lcPs.

Since Elle 3 95 ]s teel]klEolo~ical developlnents have at tore i the claln
3nctustry 'krokn ti]e � IYt j  ] EI  's c f k]ktBYtkdai pU4l30 harvest, Subtldal harci-
sh< 'll YE]E i geod]ink st Eels h Eve bcPH exploited, arkd 8 softshetl clara fish-
ery 1'VE]S I 0 Etk<ltl Ct ll! Sk ]git. Hay BTln POYX SUSBTE, Email»  i TIIOEho iS 4BVO
"]PPH Ftevcl]3DB k tel r ? g].' cia ],s UHdPF controiiPd cokkctkt]0Tks. thus 8]k-
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A '881!3!R c.an! wit 3 one stE<s]1 re�!GE!ed <o show the �vEBg PM' ion of the
animal � H!e typij:ai vi<sw whel! one eats a "stean!er" ciao.."43!te the two
targe she.:i I:fosing nmscies  adk33!ters].:oot, al d s!n!!ons !show!E re-
treats jI i.



 .  Dms

abiixlg a clam industry to develop based QD coI!trolled Bquac Elture
D!et40ds 1'Bther tllaxl I'eiylng QH 3 Pprodu .tlon Qf !v!ld sX ocks.

E>VBshington is the onlv KVesterE! Regior! state! "V!,'ashingtoH, 03.'egon 
CBLEtol'1!la, Hav< a�  and t48 Pac!flc I ;TTEtorles]  vh 're cori!!H83'c!il!
quantities of cia!!is are regularly farmed. Y48 Ma!ila BYE ! !lative iit-
tleHeck clam industry is coYE!posed of about "5 aquatic farmers who own
EDtertldal clara bPds or LPBse tidela1kds LroxE! t48 statP,. Total state<Aide
8Hlploynlexlt on CLBEI! ia3'3 1! s HUYY�PY's B40Ut 70 workers, Tl'Ee JBTgeY' tarn! s
eac4 4BYvest YE!oxe thaE! 150,000 poux!ds ot cianls BYEDUBlly t! vllole
!veight], !VL!!i» s!. aller farms Usually harvest Do more than 5�,00� each
per 'oar. About L!alf of the cl.m gro! vers in the state also farxn Oysters, and
Hlost still depend on natural reproduct! oH for seed,

Gm'A'i!Dg  !ILD fI HRFVibSamg!LI~
Qpecles Hax vested

Many species oi claxns are found along the Pacifi ! Coast BHd ID Pu-
got SOEEDCL, bilt cinly 8Eght spec!os of bay clalrls <EX'8 !D!portant to tbP. co!H-
ID8E'c!al BHd 1'ecI'8Btli'YEi l ciaHE f!s48T!Ps of P!!got Soulld. TLMy lnclu E8
spccEes caiiPd 4ardsheil clBX3!s � �.blltteE' CLBH!s, Dative l!ttleDeck
cianls, %>faIEELB CLBYE!s, trio spPY les of Hol'se cl<E!ns, cockles. BHO geo-
ducks---and the eastern softshell clams, MBHiia and native iitYL81!eck
claEYE farming iH the South Sound and Flood Canal is cLoseiy associated
E v!th t48 oyster iE!dushy, a!Ed Hlost grovvers froYH tlMse locales 4BE'vest
40th b!valves, 33iative L!ttieneck BE!d soxE!8 40TSP BHd 4!!ttPT ciaYE!s Bro
4arves! ed lxEEer tidally 'ix3 d subt! dali in the protected bays ot thP
So!ED L  Hood CBHBl  Bnd tL!8 Strait QL i'u<EH de FE!ca; softshel!L cianls 83'8
harvested ix!tertid<ELly EH Port Susan BDd Skaglt L3ay; Bx!d PeodUcks BYe
ha!'vestPd  H the s!E4tldal zoxE8 1D cex!tra! BHd Ttorthern Pu<get Soulld,

Regula.itor V Req!UirexE!elll! s
JDLPxtldai CLBYHs BI'0 harvested fronl t!delaniis that Bre 0!vE!ed Or.

leased fzoEYE private 0<r, Hers or the state, Lease charges ale usually calcu-
lated f3.'030 B stUInpa' ~ 8 feP,, B royalty paid QH tl38 xnlFHber of pounds of
Dative stock harvested, S�4tldal larlds BE'8 BLL state 0'vned, tHUS the
ri«ht to harvest QD these la!!ils is gra!lted oni<  4V i he state a!ld hard-
sheii clam dredgers Qbta!D state l',ases fo! exclusive harvest. Leas'.
tracts grantecl by the DPpartHIPDt 0, Natural Resou!'clos !Dust 4P, Bp-
pYoved 4y tile f38par!DMnt oi Fisberies, certified 4y the DPpartnlent of
  oc3ai ax3d Health Sel'vices, and surveyed ! Py F48 DepartHIent ol FEsil-
er38$. Lho Lessee pays to tbe 738partYHents ot L 'ishcr!es B!ld Natura] Re-
sources B land lease tee, a Licerlse fee for harvesting, a royaLty oI! the
BIDoullt ot pUbl3c !'esourcP, cia!Hs harvested, and <3 slEx'vey3ng Bnd lnap-
Plng lee.

Su»-:.Ldal geoduck tracts Bre leased by the L38partEDent oi Natural
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RL.',Soul' ..UH foi' tv>0 .0 foui' years, Bncl QX'e 8 varded to ti. e highest bEddvr.
ln <'Gdit30n t» lease 8�d cpztitkcat30n EPPH tbe less kp. Eriust have 8 chkETE
farT3  JiceilsU, Qnd 8 nozzJP. Bnd h<3rvest liceikse. After thP. J ease period
expires, the beds rvvert to thv state to 8110:3, xvnek<XBJ 01 !he crop, kvhich
can take up to W te 40 years unless the bvd can bp replantvd 'vkth
hatchery cultured Clams. J est lklaxit: of hatchery-reared geo hicks Hug-
ge"'t 'hat 3 Blate bv pi:ssllbl" to zpdu  P <he rot�akOEI tiEDU ol liarvested
tracts to Qs fev' as six to ten years.

Geod kck leasetT'acts <li.'i=. bsised on BccessibJP. acreage, '<>»>hkctk xnus
be at least 600 feet Heakvard lzoln the high-v;ater li ke Oz no less than lg
fee. dvep, out to the 60-foe+ centoi:r Jine, the XEkaxirikuna safe 103k@-teE In
v>>orkixiv�-' Gepth ot  ;�DI3Y3PZC38J !l.ivers usiikg pzessur3zpd iaiz, F< k ly Jleases
set BD allo >vabJP, yv83'Jy kilaxkniuin Qnd inknink313X3 k i rvest fol' each tract
as determix ed by> dividing the iract acreage Qxid estiinated number cf
geod! Lcks. Rpcent JUBHPs svt. Iko 1'iklkits 0D gvoduck harvest 3>vi;h the tract.
size determining total;"iarvest. lt is Ustima-'.Ud that about five million
pounds cif geoduck [ixk the Hhpll! can be harvested annually tron  Bll
Pug>.t Sound bPds 'vvlthout 'JepletEIEg the zeso kzce.

Reproductioxa an j  ~r kv th Fxihalkceanent
L >lares h azvested Dl Puge'  ibokknG grov/ 3n. the Substrate, Bnd there

h:H been xio Qttv npt to lncreasp. dex sity by grokving the3Y3 off bottoxik,
Ivlost seed is obtaiike J tzonl nat kzal stocks, rather tJ !kik artllicial!y pro-
paga ed 03' cul! ized, although groilnd seediiig TElethods Similar to those
�sed bv ovs ei' grov>'e3'H BT'P, used I ' the claln industzv, t.lakkk J 83'vesters
face pzoblprns of irregularity EIk I'ecrultTnpnt Ot IuvUXkiles> difficulty 3n
HListaiilulg production Ekkcreased digg>'EXkg costs> 103v-density bPds> 8'nd
difficulty in securing harvestiEkg pernuts for subtidal CJQTxis,

tfabit  t that clQIDH gzolv in affects Survival aikd growth. Compost-
tkoE3 of the soE1, 'A>QXPz  lkiallty, anG predators cail CBGHU fluctuatloiks 3n
Hp  wxiing intelasity, Qikcl larv<il s uzvival <Did d3 Hppi'Hl 033,. r kppi'0< ches foz
enhancing the cia TE bed vkel ds Diclu de:

Blte3'lEkg the h8,31tH' to 8 ttl'Qct natural larval Hett3ng;
Xxansporti3kg 3 at'Lkzally 8 ',t IuveiklJP: CJB >ks t i ba 'E'Un Qr '.Qs: BDd
using hatchery-reared seed,

TkalksporEEElg natiiXQLJy set JXEveiklle clQETEH is feasible v> hex  there 1$ QEI
Ux 'Uss of ]uvei3iles> bLlt it is sltp,-spPcltic <313 E 3'e lEkkzes the gz kvk>ez to
carefkklly 3 koikiter the status of his beds. Traiksplalkts have been usecl
v>kitlk soDEc succPHH iXk,fapaik Bnd on the East t,oas. 10 I'Pduce the peaks
QE1G vQJJU js Of the Datuzally vai'Table HPttii3g dens ties. 1 fo'N>ev kz it ls not
Ql vvays fe>aski >le to 3'plv Lkn  katu, 81 Hei tlxEgs to resupplv haxvpste i
gk'Ounds because .he cnvk3'ODIIlental factoI'H that Tnake xiat kzal sets Ho
v<3 'Eat!le also Qdvezsel'<i affect the t 831spl831tpd 3'uveiikles,
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Hecanso of tike dstf! ck3 lt v, OF Bt least tEIG nnco 'san!ty< of tra!kspla!kt
!nvoa!18$ fT'On! ETat3EFBI s'cock<a erma!!Pon e!st of claln heeds EH Pl!gj:t

SOTEYS� has CelltOT'Ori BFOUEkd hatoh ary-reared SO id. I,BFVBG Gf VBY'!OUS
sp..cieshssve hePEI cisitnrocl snc'cesstl!IIy in Iahoratol'ses, and toj,!L!kici!kes
[cu grove si'.oci cia!as tc> a size at which Slley sk!rvive transplant havp boesk
dovelopocg fur IVJBH31,{ cla30$ aad Pocodskcks, Maskilj  clj!!Hs Bre partscll-
1<3rlv snitahle for hatchery re<3{'iag hecaUse the FGBEEYkg pel'Eo ! f3'03'3
spawsking ihroagh setting is shor , they aro easy to spawn< and the inci-
dPaco ef disease 3$ Io'V. Several c;GH ln !E'CEBI hatc13PFL 's Oa. the Paclf!c
3 LL<!st 3 j!Lkc pT'Od!108  Iklasktstkes uf VOU3 g!<'Iaaila clalns 101' sai ',,

SEYsco I97 .. I� kvexs!tv ef ">Yasflsxkgtors isshorTPsi FPseaT' hors plarkt-
Hkgs have proverl Gxperisnentally that hatchery seed pla:ktej! ia high
q! LSLIity hods, protP '.tPd tronk predathjn, i,aa hP. a vlahlo   coEIOB11c B1ti'.F-
natsvo to obtaknsng a<at!Tr;.Il~c sot soon'.. i actors EHYpj.:rtaat to c!sltsvatkskg
:v4HIIB clams frosn seed stock BFG habitat, prociatiosk. Bnd density and
sizco Oi seed jkt plaHti!kg..>!'IEB410 h< bkt<3ts <33'8 th0$8 protected EI'ox31
Pavy AavP. <Ect30EE B3kcl cc!!apose i of sskhstratcu wl h B hi<',h px'opo!'t3en ot

grj!vol 113 x'elatloTE to f!HP, sii . PIaskiiag 031 tlkP, Iowo!' Intortkda1 '.Ox!G 3a-
creasos SUI morsioa aad feeding time, Ees:LIti Eg in incFPased s>FOAth arid
p3'od! TctTvst <!, UsEEBIIy, ciallis plantPd sn SOEsth Pskgcet Si L!Tnd g ow fast{;st..

knsorikdal snhstrate:hat has hoco!He 18$ prodnctlve Bs B cIBYEkboci, as
gravel has Pruded or  nore sand has beesk depusktej-.:, can he restored
hy c'<Lxn gniw83's. On HUd{iy heajeikes g3'!3vP1 can he Bcicgod to tikja s''kh-
strate to snjsko it nkoro s!Titahle for cianls BYE A protect then! froln prod{1-
tlon, I!HpT'oved sahstra'.8 Ynay hP  njare coH fss{;ivo to na Ural clank Set-
tis!g, thereby eIEEni.Hating tf38 need te seed the Brea with hatchezV ciallss.
S',El {strate snay he f'L!rthos stab{fir ed b~c laying plastic EYE ash avEs over tho
c1asn hj! 1$, Tho, T!ets improve theo recove! y jjf cia!ns on loose SBYscl-g!avel
beaches v, here thev Yskis f t he snbiec;t to displacosnen-:. Rjy A!Bvo activity,
Hots! x!et protection BYkd silbstrate  Y jajhficaYTOH add te tfko cost cif pro-
 !Elctlosk Bskd Yskay he SUhlect to appl'oval h y gov83'3 LH! GI3t agencies.

I','xper!-!Hental sin iEes H3. P!Eget S{>nn z and thee Si n JELB!T IsIBYsds!
wiser ' clasxss wi': P,;.!Iaatod at cdorssstlos cjf fT'OTH 3.9 to ].58 seed pol' $ IUBre
'oot, sngg !st tilat thoro 3s ! Lc! $3agle hosL plani3E1g st!'ategy, DGYssoly
p1$31io i seed doPs Hot necessarily rosUlt ia greater prodnctl03  Decal!$8
COEYspotstleYE 'os' fc!c>d Bxid spacP srlav rei<!F i grovvth, ann $03118 seed
da!.!s n30ve to loss 03'owile l grj {!T!ads. Pho $YEIB11or tl!o Speci planted, tho
h3ghPF donsTtv Feqssired to cOYnpesksatP,  OF gFPater 10$$ ':s io pFPdatoY'$
and 0' hpr hazjlrds,

Tkn3! ag 0' seed plasktiYE c Bs fj lets prodl!ction Deca! Lso seed plaYlted EYE
the iaii have iikgheY' ITkveniIG EYsortaiitios d138 to wave scoEEY Ij!. sociated
with stl'Oag A"Isktcor w13ldsl Bnd low tenkporBEUrj.s. Spring planting THEE!,
prevoYst !ke'A'Iy sPP{ied cianls irons heine> pX'eyed OEE hy the Fesld83ki.



,, 3 �,4!3<3~ b<!!4<8 I<38!�,'!<sn <j'4!;; <3<'r< h Q <<"< 4< "'8«
w !h !<0433!v c >4�43~. <I'h<3.:~ IEE448 j!E<! 8� sr<;;!El! ', I! pt�8<;.8 t t�4 sw TV! 8<«! o<!
$ IC� «<3<3<'j.  < I!. !s 3�4 <83 4<< Q;;t!i,'Et  !nt 8 ! <4 .".,<33;!! t jti <!8 ��! s<!3 }E<'I'!  n! <<E<N
8tjv<«;;483�� <rj.'14! Is!rv<ls!, <4 E. h!31 <  ; «.< I< i!: k.k, I',t; I! v]

pup t! Ia! in!3«;.f rnn<OEE 8»aiIs, shin!:: p !r<.h<  !Q I thtcks. Ag:I! :, piast! < E! !k-
k!IE4  p4ct!if ovPI' tI34! h!<!I'ls:A i!v' a Ebs! !r! Nliv IEr4!'!!'I"v ' th I v! 'l4'f< $r '<vt!
IIO'44 Bat ! fBIlk' sw'!I!VVr t! i arE<3 I!rtifM:I'<IIIK< SI~ !r< !!'i Ch!nk � !!' IS.. 'p8!.'EICU4rlh
!V!48!n p 'I! ", !'t! <B <s a 8!gr!!f!Carr'f: p!' <i'!i!'<EE!,

1lniprti II!I Harvestt!ng
Evfos  p�ge  Sou !d I;EBB!s are Its 'ves eQ fron!  IEP. !niP!1 E Jal zoE!6.

bl'!BH ! « '4�!Y�!v!ng I'Ia!ns  EI<'8 0� ii!t'!r than Etbt'!IEt  !!gl!'t ! EOI! .'83 s!EBIE as
nia!irr ! 3! !Jt!E!�4:ks, .X'lr<r!EI I5, a!Ui 4< >ckI <s  Ir!'4 !'I>4?I'i 0 !i �4 !hP N'01!	!'!.
'r j!!i! 8 sp ii',:k! IEEE +I!E'k  !r  !. tt'I!Eg-k!AI! i I'I!'  Tr IIT! E!'4 Eta!'I'EI!t! r>!k�, TI'�3  i NE
i!.3!'k Es 8 SbOI'i»rtaBtkl� I t� !l 9"'IUI PE!~j!E< �!E!-Er! :<4!-I !Ag t'ETE!88 b '!nt. ai <3
r!E�4!h<= E�<<&! : t!ngI�< E jt! I '..4 E!E<! <'P<! i! <= as! !r  orth';  Iij"" <r !'o  !'Irrt !4 r  r
ti!� E,'rav �.-8!!Q 'J QEI:xt!tr<.". Evllaz ! cinn".8 41!.I'!'o!<<j. Art !r !h " Pit!E!'.Is IEI'<': du<<,
rh 'y ar !  IS�<IiI.'8<' t!Pi<!! En  '<I'!rt'ki! I!!E<STS Iit!E�4!r" !Q 83!Ek f'iOaiS< BVQr  h E bP�
oT' oTL 4EE f in, rays supplied 'vvi!h flow!Tig seMva P!r to c]PIE!1 ii'BEB of
8"'ITI!i.,VPE !rt-' tQ !v 8!'I! S �.'.ka I  !r b !x ": j, o!'UETi!I IQPF j MP  !QQU8<4 in «I'E!p,

Vb ! a!nou!!i  Ei 92nil'ii'tt�1. <4<<!'o !�IE j, !Urr! !4$  !v�!' g!v ti!e' av !rEE~<~ ! �g<'P!
!s!!b !U  ~,0 j<! 40 84'PEI!t' ! v'a!'�<s !B  I'<P Its !8! 'IIIUr-h!'4!Er �'!oti on Ttr!!'rn IJ
.ii! 8 ",E!'�<;.'!!< O';;T!ar<!II'v'< 8 QHQ!EPUQ! B ?I!  I'l!Ei'I' I'tdQE!  !i 'in !r '%C< f!v ' i!II!sr4 IS
�<'! I' 8!'Et <38 ! ET<!E'� I oE'  !b js!E  200 14!r!s  !   IU-; �!ET!ED!'13 rt   I IT ! I!'EI-':IYia I slz!".  > 
about li'; iran.'rEPs 3B !PE!g4hj Es BPcessary  o provi fe EYEodesi wsiges '.o Lt�



 .>I GEX J 8

ri3gg>ers. IIE Hoxne Product!vc MBEIiia c !3m gx�13XIRH> E Es xn>t �!!c�nIIIICEI
to takP, as <nanv Bs 500 EI183'3IPt8418 cianls pol' s iljarP. >, Bl i,

Horse Mt i oi! tte1' ciaIE!H !is!I !H'v' BI'8 f EUE!i3 111 the Sante haD!tat Bs
I!at!ve iittieJlef'ks, I>jjt bPca!I<>c the<!> '>urrov>' Ix!I!ch Beeper I!le'>' 83'?' JI!CYP.
 iiffict!it to harvest by haxE i, YhP. Hanae harvos iEIg prj-A>jenE Biso Bppiles
to HOXtshoij cj<ams, xvbtch are even X!Xore dEHicult to halld harvest h»-
3 <i>3 HP ok  hOIE iraolie HI te4is Hp  ause ilol 8 ! '<3 !3  i 4EEYter CiaXEIS <!I e
Bbnllika!Xt in i�5 er ilX erji tai 83X."I Hjtbt! tan areas,  iEO nxost etfle!alit Kav
to harvest If!8113 3 5 v>rjth rneciIBHEc!3i i! !Y'vestPJHH [Heo beiov>i j,

,'ln alternative too , the hydraulic rake, f:8S!seen proposed aj' one
�p�88! jt> 'tn'3! S !it!;.33 !H  ;jet !  !83'V>«st ! O i<0!'I x+�8!WX  j!j! t .IkaQJ! .'j<!V
hV star!33<> 1'<!ke ts Use i t!jr 'Jxttt"tt jtjj  >6>'I'B Is aj iovv j j� >S  vvh JIJ 6'!�  :i !j!'1
4!>< is are  !xt3!>s� i3. ft c ox3838ts of 8 Jtarjd-1!x' !I! !He I 3 jX! E'.: vv! ji! 8 31!J!Q!BOIH
<  !jltatr!Ex!a~ Hlx  jr lxj lr > watt r IPI J!Q>',3<[ »t! t'j<>at8� js �13!x!P ><'! I !  I�8
Jf jki jroJxj <8 I!1 tj>�!> I'j !E!'g! txt�' !A e t ! �. 8 sx!ZBI1 4�  t..f,jle 	! I'�0IS are 384� >
Sj&,"t !$'� jfj!  it!n>4> 1! Jl l <!$>ueaJ' te! IXB!'V�aj CI !t!'ts Va t h n! t Otn',aj t3l 1,"tji &g !< i!�t
i! 38 1!�  kxt  !vv'I! 'A'I'!Pthcr � 'v BItt !' ti3 ': s! jt!stra <.  tr t'4!txE> s> t 8JIE<1$ i'r 4�!Jjj!H,
pi>831tH> Bn i BEIIEnajs.
.J>u4tidaIL Bar vesti I! g

Subt! ial clams Such as horse ciBEXEH, bu ter cjams, ao i geo i!Xcks Bre
  OHGCte t '><VI th. nleChBIIECBi LBXVestPrR OY 'O>!r djvers na131o IIBEXd hPi i Vy 8

Harr". Aarjgj33S tor I>tanija
c!a.f38:3> I Etna Sk: oktlltt Irr-
!at. Yha tool Ilare I< 8 Iong-
"..3>ad raka. F.'ach> Elcka!
holds aboat 4� E>r~'.3 o<rs o!
c t<«r.s.



<<airs ic,< irr .!he  r<1.'r";fr<i at ' 'c<E'. ah<sara
near  !a<ear< 1st.- r.d, shnrtty af!er the =rea
was lrarve<:teart r«< h e<1!<vAr Lrlre i'.seel<it<' ~
or<<earth Thr: her<,ester ir!eserls!hr< r:ferns
< rid seri< I'.J errts rvl.'3 'A'r'r'<el'!ets, a� 3 ',.'<e
ctares are if<err c rrrteci te!he surface err e
ecrr ve<rrrr hr:3',,! Phnto ceur tesy 'rrVasrrin<!on<
ur:.;>ari a<eat uf 1'ishe.ies]

tiir iefS, ' '.IO '.;!OCjlarll .'aj j'tarveste!'  <bat has 4pen '!Sp j 1n. P !faut. !O!!n!1  S
B h v jr lit 1c oscaja.ur',,l iso caljo j j jar!k s !rlac jill!es Bf o!' fho !llvol1-
t<3!.j, !vhtch v, <-:s  Iovojuoe j on rho F rs, Coast '.o f!arvesi soAshojj cjams.
Tfle jrarV«.;:fe ShuCtS jetS O-'. VVater tu juuaen the SubS'.late ahead O-'. -. Cn,�
tpr hjap'o. 'j'he jouser<ocj grave  and sa� <. is ~vasj!od o.er ihe blade
!:.jallls On<3 <hajj � - unto a C�BVO �  ir bejt. ~ '<Vj! C 3 Carr! PS grdVOj, Shej!S.
ja�3s« 3H� ufj<o' lrl'.' or'<ajs t< < 'th!< SU! 'B o. Yho c j!. 1�s aro tjro.'.  pl<eke j oj

the i<elf, rlncj .jre  jets!'!s ls Bjjo<<vod. 'o f<3jj '.:<<3ck. 1n! 0 tjlo Karex',
jt'jVCjr'il!l j�! 	B' 'V< S<!  !;.i  !f Sr! j!� jaj S  r ;.ks lr! j. 1! ~<l.,f .ru' jr! j j «~g<!<1

th !  ':..!3'j!r 3 96!fs j!'r t,  hP3'P.:! "'- <'< < V M! jV !'8'� �'  'tr'! 'j3  j'!r cV s"<rers "<jr '-!'-
d�13!,' <'3!! j ',  !! l j jl !r<'jaj'1 '.jj  :jeer!!. t!K' js lr  !O!!'fj!Prl! j"�"S!t � '<!�  j< jr!  ji�!
jc t« 3 9 r O'<< As< Al'!  rrr t< tP�  r!<!<~] ' � <i<'" <'V<<  s gja<'<' '<! f <�g> ! n t 	� 4< < ! $ j
PO<1!r �'larket  'l�3! j t!� !S, 3!> ;.f . !S!�<g '~r!VA!'11��'r	j: !'3'ig!ajat !or!S< 8!'jVgrYO
P 3! j! j! '.  'O!! rt !  !1! l  '3 1 ! 1'g«'u !<1<131,""~X' ' !'Sj! ! ! j' r'0er t,  ! B j  <!3'! <<! 3!' '<! >�! Or ! t!! j  ." >1!"
;:! 'Bjr!fs cumhin<sd to drive  jre by fran!j!c harves,o s on  of thP. Stan,. j,
HVdranj!c h trvosters <.; P,,"e;!jsu iase;l to gather sof'sj!"lij cjatl<s, j!t!t j avo
bee	 COStr!CtOC< aS a: es jt Ol uupusitl in bv the ' a<'as! n!1gturr Depart."ne�t
uf   ~arne< N'htcjr cjalrlao:J -:hat  i!c jg!ng j!ar!ne ".'  r!tort! !aj fja s B� j  j s-



I fuixiS

LDXcce J vvaterfokvf, BIld 4!' BdIBFex3t vJ'Bterfront !al doY, 31PT'H, vc'40 04-
,Bete E ~ 0 the rlol50, Fk3teratkokk of tho Exktca3'tk iaf .83kdc BD f dlsr'Gptl!OXE oif
the�' VkpccVH,

Akkotfkel' Subtidai! j hak'Vested HpvF;ies, the gPO fUCL< 3$ restricted to
<Pivers harvest3Dg tIke ciaDks OD -' Bt 8 Enk -' us33kg 48Dd operated '«vater
ie'�, Y!ie Vcc'Bier IVt. ioosells SB'�d. 831d graVB! Br IUrkd:he Ciams �DtH the!
 IBE 48 pfucke i fYF!m:he 40ttoED hv fE � � The Iet Ivaves 8 HDka!f ho!v 3D
the Oottokn, 4llt ETEkkxkecdlatPfkc' atter thv: c!akn 3$ YerlkovP fc the bo!e beguls
to fit! BH the Huxrouodirkg hii 4-Huid-CODteckt sc tilrleut Hie ups tkkto 'che
v kid, Yhere Bre Do I'cst lctioDS Dased on seaHA315 03' Sizes fox' geod kcks
takerk: YOXkl ieasc tzaf 'ts, 4' lt harvest 15 ilETntecl to da'cd ight houX'H.

C4m Grmv& aiiM the Eject vlro~eitrt
Yhe ioterti fa! zoDO Es part Ebf 8 dgnBTDic BEld clk  l geab!e eriv3YOD-

TDBIlt kvhere R~rkkkter storuks, f!ocods, <ix3d Tnaik s actlvltles caD. Biter 5134-
Htratv. t hero' kgh erosloll Bud depositkoll of sift, C<83�H tbat grokv En. these
cM08$ cBD 4e T'pn'ove f 4 j oroskor ai Iorces kn '.he HBDle wa'y' <35 beac4
DABterka!S, Or CBD 4e 53DOthVYed tkv Xke'vV !ic y'ers Ot SEft. i'rV kkk lE3. deekkcar
avatar v'.' Iere kvak 0 torces are  ver ker, skkbtidaf ciaxn beds can. 4e affected
4! HedirEkerkt Dko:i ID Bssoclated Kith i ea'<XV StAYm A'BVPS ol' sift-!c3deD
Y un<of'f.

PoII ktion BDd Red T«1lvs
The XDBikk cause of. ci:xrl4Pd cioskires t0 coknxnelciat harvest has hoeD

GU� to cofkfor�  "3acteria colktarlkkkkakkokk; cxFPpt foY PSP< okfker sokiX'ces Of
cF>3. taDZIBB EOTI pfa" h:tfo part 3n c!BD1 Ded c!cas�res. T4P, probfexD of
shei53Esh cor taxnlikatkon 15 Eko!. 3DH gik3fkcBDt; for exckETEpfe, Bbokik 2.'I pei'-
  vnt of available geodkkck tracts cakkrkoct 40 tea, e i because  '0!iforkn
cokiuts Bxv. Pxcessivv. or tike t3'<lets BYP, too close to STP okktfa3!s, Ihese
restric EOXEH <lri' eotoxced to px'otect DL DXBX3 hPB!tD and have Dia Icc-' Irkkkg on
the Pftvcts oi poi!utalkts Okk tge c!BTHS [!lerkksoi'<~es,

Afkected IDtertlda/   f<3DB <cro <<, Ell' areas Lf Tat itch Tie 3t 3 eve: certifl  8-
tiOEI Ht:3:kdards ot tho K'Vashixkgtoi  DepartX3kekkt ot S kci:!  rid He  !.-:.4 Ser-
Vi .'.es:,:3 ".HS! 118',f id '. 73%'es !G!vt arid parts Of Oi ki = kkd 8?j', Bnd por:
Susanisee FB44cz.rj.

The c!oisl irr! c!f ci Brn gl'OUTlds d ke to 0! Ii fo3'313 co 3tal Dioati Irk ITEBV 4c
pvk'mHDekk  or  .'BE3. Occur 031!$~ d131'iGg iind short.'"j Biter 3'8 ixistorols, of re-
-.cit f'ronl jaeajrdokvkks iD He;clage [Y sktX3 ekk-:. 3>]HD�. Sv Bgo tre;- tiaenk
Diants arid the olkcro<3ci!D PD: 0'f. !8 <c -'.-Hcaie decci <! JAP3 ovkk'. have. his'ori-
ci fIy, been major factors rvsporlsibie for the cfosure of ciain beds. A.
treatITEBDt piant that 15 constructed  Pith;:  il ic83'313P, Okktfakf rvsuf: 5 ixi thP,
cfo'33k~ to c�TDDlercka! saki,/Hksb harves: Af Bl: v'Bti'.I'5 3 OH3dv. ? 483f-Dkk:e
radius Of kfki'. Akktta� 'f 4e c!osed <Free isa 70:ke consldervd 5!  bIei,t to
selvage. Pff!UPET:. prcselkcv. that may cxp End at pa itFkk.iar!y targe ou,f�HH



S4 ?L]f]'sh Gnd Seri>~Be ] HGL >casts j;t Pngef Sou!id

0!'   4<E3 ge sxlape "!<'<IPLI c i]rrvY3fs Di: <Y
 se]va'e Hioxl'>8]Lore: sv<'  ~h!Lpter
I'A"0 f�3' furfhP,' dPfa i]s Qboi].:. coi3fox'LD k>acYPriB coxl',<3!I!'<DB:.Jo ~ I,'.

  <!n'trj <]]Liig se'A!QUB Y<!E]l nof soilxe xi]] ]3 ]HIE] IGLI pi'cbiPDis 173 <']Qx»
j>3 o vi»g HLB:s. ',~VQfvx  ]E]H]i] y si jr~! <-;<;s iTidi  Qte fbaf sf<;I'xj]'xa:.' 7 ril»nf f is
8» In>p93'THY3t ceo tri] futIElg factor. &<ride]I .':, p��! ts ' '! SYAXDHviifer jis 13
'<>73»cipa] sonrc" of  ;ofifor»I bacte].'ii3 in 'U']<QLIi'Qcjf HYVBS, BI]ik to f" L] ing
si?ptLO s<,'s< 'Tns,  ]QE7!! L!3 *iris, Qxi� h jf>303! ia3'n]$ ixi 3'in'QE HL'eas, A; Euo~y'
of NPY' "x 07K s f,< <TEg fsfa»d sou Dd sbo vj ed the pri? in»liner]E c !use for
v<!ij]jh< fdi»r! certif'cation iox about ".5 porcerii of Qi] s]«<i]fish beds zi< Qs
cofxf IXED bacivrla dv josit<30 hy urhQLI sf� m;!'xji r runof'. 5;tosil]es do
Dot 13ec ?asar!1%' "'va» Blf c]HE>»s I 0 t De < jftect<B!f ~dj?ds Brei]DTI', ' <! < ',B t but. Et
doe!' problbii cjln]»ie!'ci!3] 4 ir'<>est: for hU nan j?0] is,in<] !lion.

f.IKB o<rsf<lrs <',]': TLIs:jre L»jisf QIE~vvpfi!!]e to po:]UEQTifs, sucn <ls i!Id-
d]!stria.: cheL»lca.:si pesl]j:Idvsi <<jj<] pi.troli]U»i pTPdilctsi  fur'ILK< jiln-
]EYE!OLII l Hnd ]Q7%!H; d<li!eiij>]!ILIVXit, T Xiese DIBEP7313$S LTL,"Iv pos» Q fil]D<a!i
4BQ: th 4<jc»Q]'<] anoi. so»I .' cBD Qc .i]nil!tate lii. QUfilcle»T  iuan ~ 3! 1<',s Ejl re-
 ] Qc<', tile ' roiii'j]I x'Bias 07 e<x<'n ]jiff '<be HBIETLH]s Gr ]!]1!0 ts flvIEIg on fb �
sea:]oor,:"' >7 exan.piv�oxi illv LBSY  .;j:Qst 3 j jrfa:LE!OS halre bee» Qfii":bn-
Tvd to 0:HEXES bjEXX >;vin >i in. �1]-so<3k<>d sili>sfxQfi; ]vEn:> bet« Y!y' � sj'BLDIY3~$"!
cieaxi si]1'f�rv, se<'i]j]exif, Thea softs]ie]] .,]Bni ixi<]iistr<' of Pi]gef S<!Ux3 ]
nlay be p jr]icukarly serls;fi<xe EO sel!';-jge � <jlr»e p�$]iltan'ts Hn ] i:Id!!stria]
po]iu:EOTE because «]Pin ] "<]~ BL" Usuaffy n-iar rive>rs <I» < strealris. '.vhich
jlarr!! Bcci]rnnbjted loii fs oi Indilsfr]ai pot]utaxlts QYE f Qgxlj:il] E]rat rl]L3 jff
fr< jxn. 1 jphILId areas.

Fffo]ts -:.0 Yedu<!v, she!]!is]I LTEorfa]ities H id  «.cul»u]atio»s Of t<jxij.
nlaferia]s <ixid b<3cferEB QT'e Bi Bled '!3 sj <i rue j GJItro]s Qnc: p ocedilres io
 :i<'.QEIse or. ' depli aie th<! <Y»13Yia]s, Redilctlorjs ixi <3'Hsiv, ]eading Bri i e't-
ff]le»k dis<:t<B ge du redu v. the t<jxi ]i]y uf rjlccei<YiTEg Q-:.B] to j]ysker Qnd
c] 1: D farvae. Dramatic Hn ] sigjii::"icBTLY iLTip]r>vjlnijlj]ts in shefHish sl]r-
L!i va] occur v, iivn 'c,<res  rihed Tnvfho>ds of <!; jistcsv<.1<ter YreafIY:ent Qre usc:d
4'!: lu] p YEIIHS, GE] ~ ofE]Eeri vs, BI u . <! ther inn U STY i a] rb s!;]I Qrg< ',rs, </1' H !el'
 ]LIQfiE$! prob]v]Y]s -isso iateG <3!iE4 svv'Qgv. Ouifii]!s c.an bri Q]]vviated 4>Y
Dxoi ib3ti]":g eft]U<llli disposB] !0 Biei;s j<]<i!Hffv "nifj?G f� j;'B ixi cl3]turei GJ'
4" 1<!YQBEJ3'> sv'ivv, dlstiricts ]hat ILIEYIETDIÃe 74P, inixi]b"7 of s .' '<! :7 dEs-
cbarcfc ponlts  U«] nnplove fho j]i]HE]it- �t:]I<. et'li vllt.

3 s a] so posi.lb.v. to re»1 ]'x'� Q< 'c �li iuia !ed. Er>x]13 s cjr ba< 'te ~ LH 4'v'
40]<]ETEg the snel]TIsb ixi j.;LIC<aiTEEBETL]IYHEB E 'j!BE<',3'5, Th3s Die]bod is c<!30-
xno»fv Qpp]iv<!:.:,! ff os» Qni-DQ]s grow]j ixi "<lass'fivd" lvxj]j:js fjxjvilig
efevxjij?d bacteria ]el!�]s.:.1]e jjsnal pract]ce ID I-'Ugei sjluric ]s fo 'Ye-
!i<<<!'er c]BJDS Q»j! <Qvs "rs OD Unccj]l tHY]i::1 atc>if 4 'ds Yix] ti] I!!30:ej'EQ]
coi]D ~ s in f < iv sbr'] tf] sn '-irv rv<k',3 ceo t< ' Qn B ' 'j'pfab]e 4 . i! c 4 f f.'<] G]»g tb e
sne] ] tlsxl 'n ta ~ iks cjr Pon ]s co»ia]TI]13g ib jl!~ 1]'ik', ux:< 'c<»iQYnixiil'te ] 97 >]i]ri-
fled seafarer  �<.;i!uratiorii ]s B]so jix< «,c<«pfablj] pro le ]�3<'.i hu! Is HD
exnens3%!v, prc>cess ano has Elj>:. vent been lispc ! <$ Pl]gilt .: >Un� sbp]]tlsn
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Efg,'! itrflfn'3 YVrfn3 Ec E.fllvf-

EYHE: f3<3<3 I EdOcs.,'Et OI' E<P
s'<33< karl It'.<e 3<3 b'::3:..'.r a.:
«'vc<18.cffkf'83<On. F. EE'I:'.I: c<3'I' "
Rl'I3 ooE33 ElclntV ns.";Go<el«vd
<<Ift<l 33rlkl3Q I"383<'3'cs;<l'vf '3;Rc'
<fr<It Sa VY<rcO Offktl33 n

s fr< P<3ged
<l:.0: <. Srfelltist<
I'.;,", H be-=8
r restricted ar

HTPrfsa W!3;I

ljflalkie
!itied

dltiorlal
klkik<?d

g OYVBYS, iD 8H CHSPS Strkct Sanktary Sta kriaruS erkSGre tf lest tile Repurckteo
bf'<~aives 33100t pkk4!ic 110ai'.ll rPYiuireknen ls.

Parafytic shef!tish poisoning  PSffi has CHDS<krf fkarvestiug cfosurfks
0313 the Strait Gf !UHD Efe Fuca <331d HS t83' South HS HBS bsfoik E< fs 3n PUgH:
SGUY36 Eourkklg tne skkkTkkners 0'f YEH70 efrkcf i 97E! l, f3313 lrfg 8 Vi3P outfkr<aak<.,
ci83ns becoYDP, cokktark iDHt<;d 8D<i ttkterttE!af fkecfs are ierripor83 1!y cfosecf.
kfarcfsh<.;if 8n<3 geocfkkck cfarus are riot Usnaify as seriousfy Hf'fecteci as
Dkusseis DetOX3tkcatkollk Dkcky tckke rkkakky 3YYOnthc'

fkk;;FEC<rt, 310arfffc af! polfutauts threat031 tike Cfakrk inffustry ku Puget
Soukkkf by iDcreaskrfg pkkhhc heafth hazards and reciuckng the avaffafkif-
3 y Ot thP,YBSOD100 to tf30 C<333vknPTPiaf f-HTVrcstPY Poffutauta also TFYPateD
HM futur<a 0  t330 resouI'ce fkecause sorlke ok $40rE3 Hre I30trkkY3013.H! io tike
su3.vkva! of farval,:Ikfver!1f0! 8318 even a tuft cf8111s.

Preda�33rs alrlfYI iDisease
H<acause o  the burrowiDg h:EH<its of cfanzs, tfkey are often protecteff

cronk Dkarky of tfke precfatY3Y's touDQ OD <Hvstek' 3 ferfs,  his is gerkera!iv t3UB



vg]18]]]ES�  IEYd SBQ!Veed RJQZYr Psfs Of PU<vet QQX!EIQ

R!]:merce ASSeeSmer]E]I m!LI PI odtttbbor]t
Abrlndant t l,s. Cianl 7880!EE'CBS BCC<r!lnt  OZ about One-third Of  he

lolal vvor]d L]BIYE hal'vest Bnri tota] iarldlngs havP. Ynct'BBSBd fl'Oln fess
than 40 DlE]]Eorl DGUHds duzEYEg the l9408 to ov83' 108 xE1E]hol1 potlnds 3H.

Th<3 nrcrnr! sr!81.', 0«'it!r 8 slIF]l Ff 11	 � <3<E
.'aches ir height, is 0 carnivore 83rd � r]s
0r clams hy huring a large l!0]» through th<3
shs!] and sankinl>, 0111  he 1««1~'.t, ll is FFrm-
n«0n 00 Sr'3nrl i! 1" in Prrgcr  801EBI d <rrr<E pl0-
01 BS S I«!S�130 rrrs S:3nF]" 0OV<.r'Sd arr««0�]-
! 81'-lrka egg rn<158,

s ~ jLvhhh<4wghi.

7

on]v t:, !7 Fho Bduits hOEVPverr the larvae facP IHanv cf the salrle nrPdatc!Zs
BS Oth«rl' nial inc i<37VBB,

The ixloorl snaii, Poliniries ]8'A'Islr Es B IYIB�7 ci<Exn predator in PugPt
SOUnd, Bt ack!ng Cialns burrovv'Bd ln tbe SUbStrate. MOOEY SHB3 ]8 BZB gen.�
era]ly fol! lid iin the ]0>ver IHXBI tii]al zorEB preyirlg on butler ciallls Bnd
�<!t!Q e. ]!!tie� !l ''$;;8, t,r !!'i]v']!v<8< r!! <'1 <YO!'<3«' «']Br@8 Errrrs 3'<3!'�!v<ir:>I'frrYCk«<d bF< j'$	!8 ?
cl'! ;]�-;8 havr! ti�< :k sh !]]S t'irE!'f ]'t�78 ! c! '!F!xs 33U770Yv �-;, '.];3]v, 're%!	3]xl' 1;:] �738
BZ ! «]86 not Usu li]V al']But<a� Y!trr '.<B�<»", <'3! tr!'!8! 7 fO�<<trit �! 31!E3<tle!'  I! t]'Ets En-
F �F!r]tt! PA!Y!e. lrt S� tt|�1!'71 ]I!t « !t <.rottrt ]v !Xl� !X! g�<iX]S  �8 I! StgnEtt<,'.�	'<
i«rl�] l'<17!r <I'nd  ]'!F! F� ]<vs <r<t] <<�4V ! '«tr'AV 'i:0 eot!lroi t]Err<XI! tg to 3!l~s�!F!V«~< 7]' trlY!
by band, it shouid bt;. 31«lrtE!d lh;1t r!! > xt! sY!ai]s Btv,  tx]i]I]e ir!xt] thus it inay
be pl!8<sible to find 8 sprteta]!z�d n<arket for!!latn, �<r]' Ych � tx!M Hlake up
foz solne ot tbP. Bxp !x8  !f 78!xt<uv;..Ag 'lh s �.�%'vr:.'.]   IXE!� pest,

 ttrrez st<<EEi]tr"ttxlt Pl'I! !r<!t	78 on  sE!xa]]et' BYEd sha]]0@~ b�I'I'owiIYgv
 r]<!EYES are Cr<ibs. ]' vs!3 ]'SU ;:.h aa i']elfish;!iud 7!YyS!r dnd diving d~ckS, Par-
ticular]y 81�! S«YO!878. P]astir:; X<lergh  lett!�» ]I!id On th' bCBCh may be]p
�70F lcl. C]anlrs .<F rxt'3 �! 1'Il'1'Al »ri' t]'! '"8 pr<-"t" Bl «'13'8

]Bms 13% GYB Ilatuza] Bnv370HInellt Bre affected iy fe 'vv Ydclltlf lab]8
d;88as«=.':, hut. Qs a gllacu]tul'8 Bnu. rearing tecHE!i T�88 Bl'8 Ernp1'oved, dise-
asess cOEEEEnon to high.-drdEYsiry pop13]atiolls could bec013!P. nloze Oi B
prob]em, Bacteria] Brrd fungal diseases have occu77P i ixi hardsheli c]am
]latclli ZEOS. SO!lthern PU}vret SOUEYd '70M'3EIg BYBBS OXpPZEBHCBd heBV<r
lllox'ta]!iles 13l 8 ' '<Evlxlter kiH, <vvh!cEE 313<ty have been. 78]atBd to B coEXEh!-
I3dtioE3 of 1<1!vv' sa]lnltYPS, freevviug Yrva ez lernpPratu!'Bsr Bnd Ynlcro]3!ai dls-
 !<3888.



Clams

�82, A4031  tv'0 peI'cell  Qf the total U.S. CQIEIEIEercial i",ian?, productioXE,
BXEd  8 peEtcexE  ot th t hat'dsht':l] E:latr! pro trt3<o EQB, results tl'olll prtvB 8
BE uacui�178. 3<'I<'Bshl'Etg Er31 Stet ts BccoÃA'ts  ocr IEI !i>3tt 80 percell  Qf  he  Q-
tal U.S. %est Coast hclr kshell.!'.'jaXTI producllon, Btld xEBBfly �0 pex'ceTI 
Qt �8 geotitlck hBE'vest. Yi'1PT'P Bxe several reasQTXR for the stc3 8 s lead Qn
the U,S, Pacific Coast:

tbcxe 3H a lQElg �<3d3 EQIT of pl'Eva e Qw3Tershlp ot tldeiaxlds 131
Tcvashi3Tg OTE, Tcc'hich has encourBged colxEInercial harvesting;

~ colxrmercial production in Orcegon and CaliforEXia Es relatively
loTv hccaltse  bese Hta es place 8 Dtuch greBtP3. 83&phasls QD X'ecre-
Btl!Qnal clanlEInng, BTld BvallahiE? claln gT'ouTEds Bxe ilxnl ed ln
�QS8 StateS;
the Alaska c4XEI lndtls ry ls plagEIed hy XPcu773ug red  Ides  PSP!
Et%lid h3gh labor cos s.

Most of Blashixrgton's coxnnlerciai clam harvest occurs in the hays
of Puget SouXEd, There are at least Zt CQEIEIElercial cjanl farmers wvho
QTvn QE jeasP ahotlt 6!90 BE:XE<H Qf  EdeLBX3ds ETT trVBshIIEg on Sta 8, Eke
it!3'gel' «'Brnls hcarvtlbt xnol'8  hail ISO<000 ponllds peT' veax. YheI'8 ls Only
ilrnl QET p!'Qdt tti  t�13 .333: r<4<BTII!EE clalx3S 33% 3<% 3 llapa Btly, Bxld  he coastai I'B-
zor E.lani ctttt;;l» ls, pi"E:33IBT'eely r�croatiollal, U31t3l  he  9 >OH, the CQBS al
XBZOX  ilETX33, 'lishery BE;»Ctcrull t!t'l f' Or B la7g8 Share Qf the COTXlnleT'CEBl Clam
catch TET Washing�3X, hut XB QI' clalx3. Stocks Bnd CQII1111Prclal harves s
have since declined significan ly,

Puget Sound harvests are gclleraliiy adequa e for reglollal markets,
l3ut lncreased harves s 'A~Quid 48 rer uired to nice  thP, XETBrke  for clams
 aken 8!H83vltP3'8 i13  he UIEE E',d Sta es. Yotal hardsheH produc EQTE Iex-
cludirlg geoducks! in.-the Puget Souxld region has renlained relatively
stable at one to txvo IIEiilioxE pou3Tds   otal wveigh l per year, except dEEr-

TtfTAL O'!EM LA33ÃttGS
Nacbic<ricc Tictc

Yotal hardsl.eii oierr< pro-
duotion! rrr cyho e weightsi

~ s::::::::::::::::::::::» '::::::::::::::::::::::::::::::::::::::::::::::::::::::: rn he st<rtc' of 8 ctrihrrlgtol>
iinoiudes Pug<at Sound,
'A'Olapa 33ay, and Grays

ai~lii~:': ~~4:,:::;::;::,::,,.::,::,::,::::i»',:,,:: ,i::'4F.::::,»QJI:»,-''»i:::,::»»3»:.:. Harhnr t--puget Sound
 endings aooouoteu ior' 99

P'.:::::::::::,:::::::;::::::::::::::::::::::::::::::::::::::::::::::::::::::,::,::,::,::,::,::,:: ,pezoer t of the totai. Geo-
uuok harvests B" e not !n-
oh!dad-- they <sere shout
h;e Tnriiron pounus rn

XV<asningtrrrr Dripartrrrezrf of
Fisheries',



iNI3 B If3$I I itxld SBGlvevd td !x'v<ists Uf PEE<~et SOIEElU

Ellg the Iatp t93�S <i<hen ahont thrvp 8!qd 8 hair n!EIIEUn p<UIEnds
harveste t.

S  EI!X!daI  ands 18II UF3 der t lv, f3 0 nile d I IXU aln, I'3 vzeioresnht I xiai
hardsheil dam harvesting is managed arid corltrol!ed hy the sta",.. As of
E98:, IIXI.,>' BIEULEt tell percPElt 03 t "le hardshvII CIam Ilarvost 'Has frot!E
statv,-controiled snbme ged arlds. I'oliolving arv< prod!<ctiun sntnmar-
ips of thP, Ex38301 Elldlvldnal ciam flsI3BFEBs hoth intvrtidaI and sIEED-
ttdaI---I35< spLECEBs

NATiV" LI.TLEIIKK CIJ<!l LIINBI?368

Ehag .". Rnii  id 1Ea tive
!it',ie?Eeck clam ian !i iga
<trid ac,aaciatirire prndr<ctinn
!ir! whnie <weigh ah niedl>e
harvest;8 I Sa' was leaa
than S,UU� pnn?ada. ',Snrirce:
<<133 ?ilat tdla ange dat I tnr
3 SI=.'j-.a2, Vvaahingtna !e-
partmenit ';". E'Est?erie:..']

Mat!ve ILENIBnecIk If:IatxEs

I he p3 UCI1ll,!loxE Uf xtatl;re IEttIBF eck i,iaxEXS  iec!Ened IX3 .he i96OS
and t97 !s fruln apprul imateI5< OTEB xnlIIlon I8011X3ds per 5?Bar in the kate
] 95�$83!d Bariy 't960s tu 500,000 � 790<I�0 puullcis in thv, Iate .I 970! <3nd
earIV 1980S. In the L',QFI>' 3.97!!s 8 large I ?3'opurtiox! of the I813dlllgs Evere
from m.. hamcaII< harvested SEEI3tidal stocks, He ler!tfy< '.hese harvests
I!avL? declEned to 'Bss tilaEX tell percBnt Ot the EYEterttdaI hario E!83'vest
SLEbtid !.' nativv. I;tXIBXEeck stocks are Bstilnated at EEp to 28 nliilion
POIEIIIIS tu PUE!et «30�!ld Vis ters,

Mal!3i3 I 8 0  Exns

f. I!B Fr'!IE!.",! Ia !'1! '.I x!!. f! ah<-';r'5F hr?«nl .!FII!k! x38 s!ttxl! I'EUBEF!  ;F!!ttFEI3 1! I' !F xis Ix!
FI!e h!!x .''shBII Bia�! < isherv 83'trll' 4'!F M'Id !Aar JI, PFFI<IEII;:iE!lxt hi38 Fa!E!trl I
IFFE!x! <!b>'!lit 3!!I!,!EEE� p !tin jig I> ?F ve!!x ln tjt8 x<ariv t !'i ls I ! tlv !F !.�! FUEI-
IIOI! p<33EE! I~ !H F<s 'X<XII Ve!!X<8 V!f !EBIIV E!I! ~'4Y!EI!! I"Irtr!E pt'�UUCt'! ll!. Ue"
I', x!is  !I! 'E!EI !rt'i daI. he!Is ! � t!vst sl< h<P? Yi!telex! f'niet, I;.Id. Il!I ~st< I'EFEQ LI <<t JB
".kook!Ern bEIet.. ~aYEth The excrept!UE! of .hP, gei:?Xt tick< the MiRE�!<2  ;II<IXEl ls
th» must valnabIB culxllrlprciai CIar�  esuE!rce in t?VashinotoxE,



MANI A BLAM I.ANE3INGS
e'.:el: eqlae S.ala 4 S 4

'q<Y
Etqit t'.'eT'e'SEE::::::,:,: j

'v B get Sn !nd P~lenne::iBT 
Enerdant re 8 ';yhnl,
v re gatf','-- Efeett'vf 8888811 -
1:IEe; 3 E.  lect!O�. DE8'ge
t BE; 881 tn 3 ��2;v:IB Bb eft
1.SUO JOLf'lie. lge' T .8.: An-
8!'Bl ]8 irk�1ge QB18 P01'
'!<<36� � 82, 'vv;Ieh:ng 8  Lfe-
Peftffle f  l 3 ."! 8?'8E 88,

BUtter Clams
Yi> =, faBEEd harvest of bnetei' ci<3ms has c~e llfrl late sllice 't960 oecalase

oi the entf j oi 3�e ,k BETEca] harvesting, reiativei; io14 prices palR io the
iat3 ESe BUFF the iel f Cl' C ' ':� Ei. Oe is SUE ta4ic ' Of COXnl ' el'I ' E!4I; >3 OGUCtiOn

~el lee 1'3E19 Up tO 5 i Ua000 pOUXT fs pl=!1' 4a'I:.! El VCere nalvest�d ffnnl SnnttlIBJ
4e isa BThfi pr�ciUCti OXE I:,'O.ats Were ieSS t'lar' fOl' lntiertiCQJ ban i-frigging.
SUb?ida! stocks Bre believed to! Ie sUhstaatia!, Evvith an estilnale l stax3d-
i�g crop in Pugel Sou:. :-1 of ]. 34 TTTii iuxl ponllds,

BUTTE!  BI.AI'r! XAN�!NBS
qqa qiqq:er Si'.e

ESISI:IIIqqsII::::.::,: j ' ~

Q::::::::::::::::.":T'."a$:::."::::::::::::::: jQ '''' auget Suurfl.', b!fttef r:]B f!

O'Ege tnffvee S 6 !1 le f8 8v v E E
';Ben Be; 4.nETBBl !BEf6;nge
 PBPB ',�l l96<3 � 82, lveeel1nqp

Horse CIBms
Tkiefe has nevpl" open an exlexls3vp ci IETTTTEer�3BL kl< TKI ilarvest of

f3oxse clBTxfs ln P lget So �3ld, BE'Ad B 'thoUgh sxllBt ' Q�%3 Ders are 'Bkell bV
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3' Jget Sea[a horse Iar 1
ia.3d'r gs,' vvhoir;;e.ghts!
Fresani prod   tioo is ii r.-
',ted ar. ' Birr ost aii oiaros
are 00;v dredg . harvested.
I 6 a roi ' Aoo'la] iaodirrgs
data ior ': S6S � 62, t'Vasra lg
ton '.Eeoa"'. 3 art t 03 I'  sh-
el 'as sI

31 ec48x leaf harvesters! &le p3'Ice FEQS 4 ;en, Elnf3i recexltfV 'to!3 ioxv t�
83 stl lx  8 Profitah�!  !Pe '.M XII ;. 01 :.' :hR!3 ioa i hl�'vesier I  EE flBgs cA IE�3.'se
�  X ES XIV   s� EL  'l 5 '.I!OL30 p X� E fs EX3 197: ' I' I'I<VQVer. HEX U s l E! LJ' 3 B X 't EE'~ S
bav� h 'en 3 "~~ HE�33 'tIEEE VVA IEOE�  Is p r v>~dr. H ' rs s cN� x s are ir!a /EEc' Efj'
x xix 'g5 j!! .A  iI'E p'L  ter  !x! ]; 318 ive: Ii t,jI~REler,;.k cia x!8, ax  i t'4k'.,"Ef'axlLJEEEg Ilrop
esi.l,Enate  E! ihes& E� 'g ': cIaxtlb Ex  P  ge't. S!XL .� f Ets;."9 x EEHiox  po  x!xmas.

sQ YSHXLL aLR I LRI aIIILIS8.".a, glean sate

Packet goaod sottsnel oiara
harv"st  '<03�.'e Eve ghats l.
Pres    ::rodr� too is re-
s.r oted to head har; est
the",:; is no riredge tarte. 0
3'1g. I goatee: AI  'r ai iarai-
 ogs oats for .'36'I � s32
i'Vash3'1g 00 r!epartraent 0'
Fisher.esi

S�F[sheH  '.! Bms

The softshel! CIBEn indEIsfry has the po',o li al of being 8 significa�t
Vv'  shixlgiu33 Slate cianl fisklery, Surveys of cn3xlmerciBHy h  rvesiable
QEQQS 331 POrt:~E!SBEE QX fJ Skagit HQ!r iE36iCHEII 8 S[QX oiXEg Crop 0'f Qbo lt
I 8, ' IE33$] ox'3 pu'Gf3 . s   ove73 lg '3 >" 00  !C3'es ~ Yvltfl Bn esf E3  ate� 83  In aj.
ix38'A" EEEL x� s Estaine f yi:;!Lf DE Qooni 1.9 . i<lion pol:� fs,   OEEEEYEelcial
harv�st of s�'tsh ."$1 cianls  Esing 8 n3ec!EH Pica fEQE'ves ex' be0833 ln E969
un privatefy o vxE ELl 833d feased ixtfertidaf gro Ends. Yhese c peratio ES



LlGnls

ceased ixi t 977 a!Didst a flurry of lawsuits Qxld cit.',zen complaints. The
4<End ha!'vest oi so'tshell icla3ns has conti'Dued, arid EEI t 977 Ove!'
340,000 po!ED!ds lnuere hal'vested, Dilly t2,: 00 pounds 0. sol. shell claTns
vu'ere hal'vPs'.ed En PUget SOEIDd ln t98:.

GEOD" GK CLAM LA!!DIN<AS

P go! Sound Plxgcr Soa iik Sco'3rrck< ' 'kal!3
harl csi ilo:kioic narc!skit-:j.
k'rcscru Toro%:of!on is 33kio.r
3:VC:Hlk:3:Q E!OJEAS '3!lilrP.
S! C OO YCCOrds �3 CO!Q.'!3C"-
clo! ll<lrvi-:s! or!rlr!o 3!!70.
3 Soar<dc: .IX�33 33 U! 3 Allo rllps
rk�!:3 ioi' Sie!S � Q2, I Vlasillrls-
!oll:!co!37!llic l: ot kxrsk3-
cri cs,i

Geoducks
The geoduck is plentiful in suhtidal areas, Thv Detlartme!lii of Fish-

PXIPS Pst3nrates therP, Es a staixdl!Io i�',I'Op !if ! 3 7.ko m! lhon gPoducks 311 Ehl:*.
33 799 acres surveyed through i977. Maior beds total!!Dg %5,507 acres
wPI'8 estlTI!Qtia l to colitaix! ! Ee<3rlv k00 Tn!lhon oreoducks, TliesP, Pst3-
xn<3tes are thought 'to be c lnsel'vativ' 48cause ot !Dcoxnpl etc survPys bE
all areas of the SOIEEId.

Therp. Br '. DooA Over texE geoduck tracts totalli!lg aboUt. i,200 ac!'ps
leased hy the statefor harvest in Puget Sound, Typical locations are like
those in Drayt !n PassQge and Lkseless Hay, with Ox!8 '.0 two boats and
four to s13  d!veT's pex boa'  opel'atlxEg on each trace:.t, The averatze llarvest
is ahoUt 6,000 poUT!ds pPI' acX'P, pe year. The hal'vest pe!' LllvPT-day
ranges as high s 400 to 500 pou!>ds ixvhole wet weightI.

T48 gei!duck industr! coxlsists of ': sT!1;3ll DE!H!48T' of pxivatP, Opera-
tol's conlxnltteL1 to 4<3rvestiTion p!'Ocesslng, Bxld InarkPting t481. prod!Ect.
T4P. meats are sold piimarily outsidP. the sta'38; neck TEleat goes to over-
seas ET!arkets 3D !apan and TalwBTE or to t CS. ExEQ!'kets, Bnd 4odv Eneat Es
sold Exl OalikorlilB <3 !d OD. the East Coast. Tl!PI'8 ls Q nlarkek toI' clanl
txixEI!13 U igH, 4 ! t !48 s rk!pk'y' �fteEE exceeds the deITEand.

l!E '3 970, 8't,000 pouDds of sUhtldal gPO iucks werP: harvested.
 .,Btches blcl'PasPd ET!BI'kedly En .48 yPQ. s tha followed, with proGuctloxl
in ]977 of 8.6 million pounds. One large processor reported Landings



Shel lfisli QH d Se iiveed H ITvests of.Puget Sourid

averaging 20,000 � 25>000 pounds daily from March through October oi
1977. The 3»eius ry is novv llX»3ted to 0 hazves't quo'ta Qf. about five Exnl-
lioH pouilds per year.

  IBI KCODOIICS
Costs

The ecoixomics ot the clam industry are cox»phcated because ot Ets
divers ty B33".:i Ev>i i '. varlati ME ixl 333YE 'il ctioxi costs, etflc303Icy of l'EBX'vest,
and earll XI<30 p03. p�uiid.. For ~;:,ABTXEple, in ' 983 the costs  per 1,0�0
pound%! Qj l303v?q  TE�< a� l En<BE'4~4333<w> MBEEEla clBETEs on Bil l»tPHsivelv
Dlailaged i4 l v l3. w!<Qunil tEIZIIR 4v'ere as f illovE>s:

Harvest labor $340
Handlmg, shippixig, Bnd packing $23
T!'<3 Dsp Ol'te< t loll $2 3
bisurance $13
MainteHBH3c?. $4

J». addi EQH! fixed costs, such Bs farlll managenleilt! gzoUDds sul'v8ys>
seed, etc. add up to about $3,400 per month foz B farxn production of
100,000 pouil is peT year. A clain lBzrnei.' 3!vho leases private ox' state
laiEd also pavs 8 sti31»page fee base l on poiiDds harvested E!vhich
ranges fronl three  o fivP cents p?E poiiild tor state lalids to ten 'to
tvventy-five cents per polmd for private land, Combined royalty fee and
bonus bid pl'1L'es for geoduck tzects TBTEge froin nl»c to nineteen cex3'ts
ppr pound.

Inconlp.

The highest pzicPs Bre paid foY the steaixier clains. l YEces EEE 39
averaged $1.01 per pound Ivholesale arid ranged irom $.68 to $1.25 per
poluid depend3»g on sales volunle B»d sales ctEBTEIEel. Growers ivho
sell directlv to the restaurant 'retail sector gPTE? Tally ze .eiv? higher prices
fe.g., $1.20 to $1.25 per pound in 1981! thBH grovvers who sell clams to
3vjiolesalers A<l of March 198' doxilestlcallv prodUC?d <VfBEEila clBins
Evere averaging $110 per pound oH the Qpe» market. clams which
re juEZ8 procoss3H.'. such. Bs tbe biittel. Clam, bring ln very l ttle to the
produLer

iMarkets

Pug?t Solind claiils al'0 xnax'keted live or frozen ID the shell for Use
as steamers or the shucked meats are marketed fresh OY caniled There
Is B steady delxlarld tor steairier clairis ln tbe shell! axid available sup-
plies arc TPadlly sold at lxigh pl'lees. Native littleneck clan'ls, MBElila
claixis! softsh?ll clBI»s, Bnd sHE33> l buit03.' clains BY0 Lonsldei'ed Ideal
steailiei's. Manila cl Bins are Often pl'efel'I'ed over 'Dative littleneck claxils
Blid the'y have B longez shelf llf? l>ai <>0 bu tez clB»is co klPs <End fiorse
clams, v, hich texid to be solnev'hat tough, are USEEBlly shucked and the



DEetribat on of hardshel1
enit softshe.'J. !Ml'vests c3nd
!qaeonltore produotEon in
Foget Sound, 1978--82.
f'sch otrcie cleptots Bvefege
anonaJ. landings from th:.
veine glveIl 33p to the next
lrtghest ve1oe,

i»

Hleats Ble sol«l fresh or canned for chowder. Sotts461I clanls Hlay also 4P.
shucked arid sold either tresh or cBImed for EEIstltutlollal 13se or Bt t48
retail level,  !ther lnarkets for hardshell and sottsheli clams mclu«le a
smail [btlt exparldlng! half-s4811 trade, ciBEH sb'lps, Bnd fls4 Bnd crab
balt.

CBXEEEed clanls from the Paclflc Coast nlust conlpete Ivlth canno
surf and SOEtsheil clarlls from the Atia33tlc Coast and Evlth canned clams
lnlporied fl'om Japa33 BTI«i KoreB. Because 148 HBst. CQBst arid ilnporE8«1
clams are low priced, canning is only B Erlarginally economical venture
oEI thp. Pacific Coast. i.argp poplilatlons of sUI'f clanls «iEscovered B ferrv
years Bgo off the. Alaska coast I'Dav everttuailv prove to 48 colnpetltloTE fol'
A/Bshlngtoll suppliers «Utd mav Bugxnent deciE3113lg stocks of Hast Coast
surt ClanlS.

Ttte local 313arket for fresh 4ardsileil cialrts ls also Enliuerlced by
EEXEports. Quarrtrtles are 4arvested tl'OHI HBEurBl populations 13'1 BI'ltlsh
ColurEXbia, and there i,s signiflcallt potential For harvest irl Alaska. On a
seasoDB1 basis su4stantlal «luantities of fresh stean367 «:lanls Bl'P, lnl-
poI'ted froxn Brltlsh Colulllbla Bt prices Bs ioM Bs $.135 per ponn«l. 1 BI'ge
DUH1461's ot A]aska hax*dsheil clams Enayr also bpcoIne BvallB1316 Ef B I'pli-
able and safe procedure Es developed to detoxltv c! ams exposed to PNP,
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B coxxkxkxokx prohjer� 3D Ajasj axk cfaxxks, ¹ tr ash cjBXDH BYB 3mported
fxokxk coootr1es  'tkxer thaxk E Bnada,

Yhc Exkost recent 3DD !vat3on ED the Pkkget So xkxrf ciaEXE ixkdUHtr! x<vas
tike 3'BpEd  jevP!opknent. of the coDEJDexc3aj geodncL hBYvest in kjle fate
't9?Os. Yhe prodUct is Hometfnxes Dkarketed as "kikxg cjakxk steaks" I' t�
overcoEDe GODHUIDB3' 1'PiUctaDce to 4U!' Pe�dUck!, Y13e toUgher pox'tkons
are groUnd, shaped Exkto patties aod frozen, or canoed tor Use fx3 chov' jer.
ihe prodUCX has <<BiDPd xnarkek BcceptaDce, Bs prA  ess333g techxkk jUe'3
Bve EEDproved Bnd dexnaDcf EEkcreased despktP, Ixkpjk harvestkng BDd

processing Costs,

Thp ckkjtkIYe axkd harvest of c!ams i<x PUget S�3xnd has great expaxk-
Hkon potPDfEai px'ovldPd cerkaxxk coxkditions cax3 he 3x3et. Yhe jkmiked
Bvakjabkh.ty ot hahitat suifabje for the ckkjtx3re Bxkd harvest of cjaEXIS is a
pxiEDC constra313f to expax3ded px'odx3ct3ox1. HecBUse thc state Hojd or
!eased XI f kjkk.lxds  or cA'"st�Y gYDI'<<<<ers Bxkrj to Dx<vixers of ak'ffx!kxkkxkg Upjands,
YDosf of fjke fkdejak'lefs x<<xtkxix3 tjxe jx ~vs 'IIX 'f P"tt4 ekes of Pl"-'Pt QOUExd Bre
<kjread~>t f..IFiv'<It ~f� oQvkxexj, XIY jPBS x j.. Axx fl':.'BYIYexktf colxtxkkercjBJ c!BD'3 dig-
gixxg DEX pUjxjkc jaxkd is Dof fa lssfbfP< Evithkkx.fkkxeAt Sv md, txecBUse thPxe



c,lni Qs

are few productive public areas available 3vithixa the bays, and most uf.
tlEGIO bavP. 46PD. Het. BHEde fol' a gxowiY3g 7Pcl'eatlollal c]BETE f3shPFy, Y]?6
land!Hsu ': c'=ill 46 OHHet t� B gl'eat degree 4y YQD3'P, 3QtPDsave 1T!anagcEYlent
Bnd enfaancelxaealt of existing culnll'lerclal 46«is, This FPqlalxes thc ap-
p]acatlo31 of good ial'lllll3g practaces � stock BssessDMllt, soll 33npr�»ze-
Qlexlt Bnd s abalazat3OQ> BDd Bxtatacaal seedn>g.

Y»'ater q?Iaiit; Brad?he specter of decextifi latiun 3vi]l contiriue tu be
a serious concern. While it is hoped that a constant impruvelllerlt in
pul]ut1OEI curatxol wi]] lPBd tovfard ilnpxovEng water «tua]ity, lt has 40-
come irlcreaslngiy obvious that she]if3sia growels Brad harvesters wi]l
have to take 6 IY3�xe active role ln PncoUT'aging propPI' wBtex «t aality
IY'.BnagGIQPElt I see Ciaaptex Ywo fu3.' f'Dr?her details� 'r

Poaching un privately owlled or ]eased ]and ls a recurring head-
ache tux intertidal clam farrr.ers and the only way to prevent it is corl-
stant pat7ol alad suxveiliallce of ciBm beds. in soYEM  .Bses 3'estrlctlon of
ciaYEI beil access he]ps, bul poaclMxs can casa]y approach 4y boBt, The
posting ul private i>3'operty to distinguish Et from adjacent pub]ic land
doPH litt]6 to cietGY' tl'PspBssnlg by T'Gcl'eataonal clarll dlggers. Attenli its
?3y the state to lncTPBHG access tu pUbhc 4each ]BY3ds on]v conlpilcates

6 313attPI' UQless the pu]i]ac 3H w3]ling to honor private ow3163'Ship 0
'thc xesol xces Bnd Festrlc;E t]M3F activities to publlclv uwlled 1BYlds.

TPPhnologi »al AdvancenlexaN
c]BEY? harvesting as a 164ox'-1D'Glls3ve 33ldustry, 80th geildUck Bxad

mtext3dal clanls are hand harvested. liarld harvestaaaa as etflcleQt and
pl.lafltab]P IQ Bxeas w3th relatively high c]anl densltles. Although so3136
IIIGchaEIacal harvestang has bPGD duaae ED llltext3dal 46«is !oF Hoftsheil
c]anas, QZUch ui thc hardshel] clBYD groulad ls davade«] Ixl!tio aa'PBH too HYEIB]i
f' or mechanical harvestang or too rough for digging csthPF than b»y band, ft
3H thoretore Unlike]y that the tTBdltlollal ilaa'vesting Qlethocls tox Gltbex
33at63 tidal « lalns uz geoducks vv'll] 40 greatly altered ill this TIGBT' futu.e.

DevelopYEI013t of the hydraulic escalator. harvester provided all ef-
fective Ynearls tu exploit previously inaccessible subtidal and margi-
Elally protltabie, ]DN density claIQ, 40«is, 813t the ] iydxaullc harvester
adapt ?d � wol'k Gtfect3vPly only IQ relatively shallow water  less thaaa
25 feet] and OQ specific t» pes of Substrate. tt is also thuught to cause
?ong-ter33? B]tel atlclTE to subtadai clam beds. Pul these I'Pasons BQ dbecausP:
of tho lack ot acceptance by Lf plBQ«l o w3%67H, devPloplnoll ? of Puget
Sound H dGPp water i,] Bnl FPSDU I'ces app »axs  EEI]ik6] y, ~'t ]thoaa~h t]30
vt'BH433?gton L3PpartYQPEat o't FIS]aera�8 has ]«lc ate«] BFIY?YP decperwatex' c]am
beds I'gerlcrallv. behav too feet]. havialq> a 3.'~'-,Bs�33 able populatioal of har-
vestab]0 clan?s, Bios  oi tile p�pla]B'ti�YE coa'ls'fsts ot v67y HYnaii clalYEH.
ffowover, ixnpxuved processing technology---COYDbilaed with deve]op-
ment ot additional Enarkets---could increase the use of these snlall clams
Bnd clanl paxts presentiv Undexutll3zecl ol «lascardcd Bs vvaste.



Shehfisli  End Sea veed H Ervests oj Puget Sound

RegEA]tation and 3Use it."OHAYcts
Ac<EEB  U.]tlExeventures IYEust con3 pete w3th x31<3Ely other pi34]lc an E

privBte 13ses 0< limited space cn B rapidly shi'inking shore. »'3<'EEterEroIEt
residents have aesthetic ObjectioEES to hydraulic harvesters, barges,
po]es tha-'. mark the corners of beds, Burl ot] er paraphPrna]ia associated
with CEBQA farEQ]A3~. A'.,EBYE> .farmers using EQEPrttda] beds have also ex-
pressed their concern about potential adverse effects of Ynechanical
4?E'vest?rs oxi claxn "foUnd prodEEctiv3tv, Thev believe that 4BEAd-dig-
giTlg tex3ds io Enlpl'ove claix3 beach quB]lty BEEd that Ei>echailicai harveste7s
tend iD caus� substrate cornpactA03A.

IElt63'tld< I clBII1 farmEE3a is Qot 43g4lv re<»U]ated B]thou/]I ii ls taxed
at B. hi<»]187 rate tha3  oyst67 tBFETEE3A<». Also, it Ynay � --13kP. ovster cu]ture-
re Euire modificatioTE B31d xilalntenailce of beds to 7813AEEETE coEYEpetitive.
Mech«iBAC«BE harvesting oi clBYHs Bnd geodUcks, oil HM othPE' haE3d, is
intenselv regulated. The Fegu]aioTy climate is esper ta]]xi frusiraiillg 48-
caiise lt 38 subiect io varying lnt83'pIetatioTis, M�reover< pl'ocedh res 1'6-
qYAired for 83Ateriilg» tlE8 subtidal c]am ar d gersduck fislMY'y BY'6 coYHpli-
c«!Eccl BTEd 18EA<»Ehy BDd t46 0Uti!'0ETE8 Es uxicPrtain.

Prospecti; e clBETE harvesters interestecl .iri opening up new areas for
s]A6]]fish cu]t ETC or harvest ca3% expect to take 'Up to twelve to Plghteen
ixioTiths or longeT' t0 coYElpleie the permit and E'PviPw process. I 48 steps
invo]ved in this procPss are as fo]loivs:

't . ObtaAEE B lease foE' t46. 4 BE'vest O'act Eroni t46 DepartxileY3t Ot Natu"
ral Resources Ef the tract is subtidal or Es located EQ punlic tide-
lands.

If 6 TEMchanic<31 il43rvester ls to be used, obiei3  B harves ing license
fronl the DeparixE18Qt ot E'ES463'Ees.

3, i'<03xiply with provisions of the state Sh sreliTAe ManagexneIit Act
as BdmiA3istered by county agencies.

4. Ubt«BA3A � cox lbEIAed Se itioYA 404 «En i SoctEDD JO permit t3'. .!311 the
I '.S, Arinv  . oi'ps of HEAgETEeers.

5. Qbtaii3 8 sar liation certilicate of Bppx'ovB1 EXQTEE the BGBFd ox
Health, Departixient ot Socia] Bud Health Services.

At eacli step, the environmerital consideratiorls of harvestirig aire
weighed, iu i] in EQBEly cases tbP. Bdrled burr]63% of Bn llnpact stBEBIQent 0F
BssilssxEMIit AIABv 138 78qU13 ed.

Subtidal c]a3I3 harvesters who pass ihe prehminary huxdles BYid
begiEi operatioil face yet another major obstacle to sur cess. Upland
residexiiis Bre challenging the smal]er, less col'Eeslve Endustr»r <»FOE3P
CoYEtroAAtatioEES have occu3rred Bt A<»aie Pass betw863A B<33nbrldge Islaild
<3 ld. tbP: kiEsap Pe AEEEsula] Bt Port Susan., ETlside C< xilano Esland north of
Everett; Y»'escott E]ay oTA SBQ HEEBIE Island; Bnd pena E,ove on $$']Aid]Bey
Isl<3nd. ThP: coxlf]3cts ln Aga36 P!Ess have ceYAEPx'ed B70UEld d igr<3dBEEoxi oi



ihe aesthetic envlronlxlent i!y st!xred-Up sedlnleni piun 8 fol'TDatloD Bnd
the 04st3'l!ci!on of v!ec»v; macLIIEIery Do!BP; tlespasslng oi tiM dredge onto
Intertidal. Bnd private ciBH1 48ds; 'vvastage; Bnd. ITX3pBct on. IET!portant
inc!denta] SpeC38$, c3nd Oth67 410Log!Cal Bnd HlarlageHMX3t-related pl'04-
lelns. LQ add!!EGH, spoT'ts flshlx!g groups Bre concerxled thai. the ciBH!
harvests IT!ay adversely affect salmor! Erligration Bnd bottomfi,sh popula-
tlolls. Yhese conflicts hBve sllui dov'H harvPstn3g lx! AgatP. Pass Bnd
Bl hough tiM Shore]!nes PiearEQg BOBT'd iait63rlpted to resolve 'ihe key
!issUes Bnd Lo!End nl favor of tbe harvestnlg, Hle HTBtteT' A'Bs subse incr!tiy
takers to the Superior Court 4y ihe coux!ty.

Delay!XIg Bct!OHS haV8 had B SU4stant!B] PCGHOTHEC !H»paCt On the
c]am E!arvester En. Agate Pass Bncl Uxldonb!tediy dlscourac»P other opPza-
»01'S Seek!X3g to entel' this held 6]seA'4878 ln Puget So!!nd, 146 »Shore-
] !x38s Liearixlg BGBrd recoTHmended Exl HM revievf of tbe A.gate PBss case
HI<3  ihe OepartEnent Of F!sberles condUct. close]'j' Eno! Qtored tests Of ine-
chanlcai L!<!rvests !n 40th su4tldai B!Id !ntex'tidal 46ds. YLM78 Bre T�
available Long-terr!I data on recovery rates of mecbanlcaHy harvested
cLam beds, the actual yields that can be sustained svithout depleting the
beds, BEId the nlteract!on GE su4tldai cLBxns»»v!th !uter'tidal stocks,

Market Development
Of the Puget Sound c]ams that reach the domestic market, there are

t'A'0 sourcP groUps Eloted above' s!xbt!daily ilarvPsted c]anls B!Ml Entert!d-
ally cultivated clams. Yhe advantages of intertidal CUL ivatio!I TviLL co!I-
tlr ue dlle to coxlslstex!t Bvallabli!ltv Bx!d  LUBLitv. SU4tlda] harvesteE's !c»ELL
I'Pnlc!ln dependPHi On 'WELd SPed p!'OduCt!OX3 B  least. UDt!L geoduck SBPd-
ing becomes operational. Therefore, tlM vagaries of E!aturaL repopulation
wi]] detern! ix!e the axllount of product available to them.. BItertidai culti-
vation vc!ILL conin UP, io xna!ntaln B high degree of coQtroi Over the sta!ld-
Eng populatloll 0'1 claxns aval]able for' harvestlElg, 4y art!flc!a] seednlg BEILI
proper HIBDagP!x!ent. 1 he s!ze Gf the 4arvPst8d clan! cBD Biso 4P. TPRuiatPd
4y hand 1!arv !stlxlg J»ocBHv '�10 ] !I�8<1 OL»c X !! c'ho!»c'.l L he a]3]6 to cj'!!'137!et
taVOrably !Vith fOrelgn EXDp!!rts by Oft'873!Tg a ];!et te ' C]jja]ji!J pra ]13 ct VV�!
longer Shelf lii'6. Fast Coast c]a!ns!:: TE!EIO!  ".07!!pPie !vj !L! b!c;!] <;.LI!ri!.;; iu the
. T'esh Xnarket.. Yhls Bdva!>tM'8 a>ppli is part! "U l»c�]$' io t]'Bi A!j!st E»<gast T!	!L
Ha!c»Bi]an HIBT'kets. CanadlBD CLBEHS t!,8,» LVLBDLLBS Lronl Britiah COLUH14!B
!vi]L continue to exert a strong seasonal inf]uence on prices Bnd wiL] be a
major competi tor.

Cia!I!s vc»!LL coT!t!nue EG 48 Bn B tract!ve coET!xni!Pc!Bi resource 46-
cause there Is B cox!s!stPHi maT'ket Bnd. pr!ces BTP i!T 'reasiT!g ' Je!v fBTH!
Hlg tec]!nlques Bnd ibe deveiopnlent oi 8 '] L!et�3!BL ]!at !h !riP»s vv!LL DIBke
lt possible for c]BH1 p70 iuctlon to exp !� t< ]'!rc'!v! ]NL ihjlt suitable gros!i-
3ng and hal'ViPSt Bl'OBS B78 ava!LBb]6, W jt!ccr <Lu!!lltccc 38 3'Kli  ] ']'cj'c! ']ed Bnd
the Elecessary perTH!ts  !BTE 48 04tBEHPd,
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YherP Hre severall species QE Exlarlne lnolhiscs hPsldes clalils BEEd Oy-
sters tl  at play 8 rolP iil Puget Sound s shellf lail 311dustT'y. OctopUses BYP.
used for food «ixld Hs halt. lxlcreaslxlg D13mhers Qf s quid BYP tak813 HDd BT'P,
hPgEDD311g to he found QD thP. 3TEenus Of seatood resta UT'ants Bnd EYl retail
QUtlets on the Paclflc Coast. Two conIYXTQD spPcles Of YDUssels, th8 1!lue
or hay Ynussel, r'vfyti.ius edulis, arid the California mussel, M. Co/Eforni'-
Plnus, are found in PugPt Sound, The blue iliussel is the major species of
coirirliercial interest in Puget Sound, although since t980, the Califor-
D! 8 Diussel has heeEE harvest  d f1QIYE the outer coast of. OT'egon Biid nltro-
dUced to T3 arkPts across the coulltry

two othel' xllussel spPciPH, A~fodlol is c !pox HDd M reel�s, coTTE-
EYEOTE1" Called horsP TE!uc»5«  -'ls 0 Y3�' hPXH lJilt  ir� DOt cahUDdant BYld have
x30 potential as yet Bs  ! 'cTEEI'!r !lilt spPcies., IEI a ldEtlon, several species
Of Seal loos Bnd Hhalor 8 Ec r ~ 3 BE'V »»ct >d 3 �EY«TE!PE'CE«311y or Hre heing PVHlu-
Hted for coEIEETE83Yial Hquaculturo.

COETSEdcred «in inlportant Seaiood Cornnlodlty En E Eropec TTETISS81S
have been cultivated in FYHTEce for over 700 years, Mussel farixlers in
Spain, the Nether!ands, Bnd Other coastal countries Exi Europe px'0-
duced aver 400,000 toils in t98't, lrlteclsive culture or Dlussels in those
GQUDtrEPs prod  lees « 118 gl'8' test yield Of proteilT3 i peT' Tinlt Hreai of Hny type
Qt Hninlal hushaildry known.

ln. North AITlerlcBi xlllissels weI'P: coxE!DEGD En tile diets of indians
HTEd v»'liite 1'%pl !rers I!u't El!Et!1 Tee�IEt tlrnes hHVP Dot heen popular or
P! tensivelv liarv »st '.Tl., .1XE't83'est EEI;EITU«'~Y!Li Bs B 5ource 01 protelTE ln-
cl'�«ised wi'Eh the Onset QE 3' YQE'.1� t'Ecrar,jl jN. ':ause 3IEussels were Dot I'H-
tioned Bxld 'A'exe trePly avallahle. FE'03T3 E94. to t947 Up to 3.,850 tons
were hHT'v ',sled Brnlually 3D tire Un!!ted States, hut after the war coilsuIYE-
ers ret u'Tied to I core traditional seatoods, which---combined with
fe!iver BVHElBhle high  ll! Silty Ynussels---. Bd.uced pl'QductEGD to H tractEQEE
Gt those 18VP1S,

Rosul'ging Enterest 1D 3 lUssels ln th8 United States sixlce the xnid-
i 960S ha5 1Pd to Ex!creased harvPstiETL» Bncl cult3vatloD., with prodUcLEGD
rcaclnng about 7,500 tons ln 1983. Much ot this productEQTE Elov takes



sheE!fish Bnri setlwee f. Harvests of PUget sound

'3'he blue mussaf is aasiiy
ruccgr>izad by tts su>'<utb
sbaEf, hint!ed at the et>d. Et
attaches its>d.' by batrfika
tbraads ca!i<!d a byss'~ls tc
just about any sta> .'a ur'aca
Ere>r< s.zbtidai ta fzigfz iu',az-
tz ial zoz>>-'s. Frat!>>antiy, tba
s>>alis b>>cora<a an<sr >stud
»<>tE> baz>sac!as aud af~:>a.

pjsce OH tI10 kas   .<0>Bst< partlc !faring 3H Ne'<v Lrxtgja<36. Several gro"vvers
331 PEEget SO�� E Ql'P. IlOW begfX3�!XEg tO DlakP. B S3� EL  COEItZE431t3031 RO the
tofBI tJ.S, IEI lssel prod!!c totl, Bf'.0r a shaky star  tH the 196�s Evhetl coETE-
E!IerclBI 8HGPBvors  vere Itlxltt8~3 bv UEEcerta3EE XHBYkefs Bxl t sltppf les.

Seed COII!pt".Uon
AJ!EBS !IS< h<!V" B f!zfe h!SfAZ'<I f4Bt !S SEY!I!fat' tO 0'z>nsfF!FS Ot"  'tE!Y�S, EEEE f

thBV S'31<BR'll tE tt'll!.'<!fIV .!I! P !z'!a! Srz !Y! f,. EES !BjfV !31 ffte R>Z!YE!I<>' >F>FEX! F>BY!V
stl!7!f EE>PF. f ftt< rf<;vs>Iopfx>F! I!'.UsseI J!!rv E F 'H><!E!'>a fiet',.-st<v!EE!QE>E�t> fz'zr Qp fQ
A! tr >HHD'>4 BB !, ff�'fl seeks HH< '<!FE  ljzfP<cf ft!F<lt<EIf l 3<ov'0!' ! j Av3fh f:>!I Y
fti;:3!YEBEI!sf c!<1 E>,'4EF4 fA» E'kf >!,,ref Et-",!Y�'!lf �f 0' !Es ftEFnlti>1!EE t t PE!>a< !t
S >tl!EVf> 4!Ef VBZfes tn !!EfeXEBEf.'>z ME f IAC !f O>F  fr <13'! Xt ERY 'fr! >>%!BE'. YIX!B 46F!t
a<0>f f E!X! tntt �0> ~ 1! «S XE!a > z n EE Efr! V  I  F> f rt<><"VV E'tsr � <at'k ><><r!Ej>3 � f fEP E >Et+i >r« 'EE'<s
s�HI83'vhat coHEEXE06 BEld Elear BxE  !xtst!HQ popEEIBtEOIE OI Bd ! ft HII ssejs.

KfI S<j!<af Ot' S<'«P I VBEEFj !E'! t!Y�  ',Oft!V'<Etf EIE Af' I!E !S<!i'Is Ert ft!E<'" !4 So !EI E
"<YP  !LAEEEF t  I f'Fo!x! Yt&f' ! Fsf !>!'t'>d!x!Y!EFIEE, BI EY0 !8 E!f t>1' !st!nt EEF>  tr >31 ti!HE
YP<E> EXE>a<.=-P<Etf f !EA>tgIi q >P t f-:,Ft'it'~!Y><'<f tY!n EF  I!I f ->	 'F! >a I<<><'39'] j 4 ' ztf <�<. EHE.
t>0< Et f!"i!I '. if !0 f4 '. !  t I't!sft'V. 4'fl!<fstsf f >FYEEE!rs !H p!!~~t f;> '>EEBl'I fr !3 f!t!>»Iffy
!Y! tgf C EilfeF !'f  VEth 0 Sf lot'f  !>0 Cz Bt. E>if 6>!'!$!t!g '>FO!Y! �6 !I!' pret'f i If<at!fN
or:,�<ixI'Fe!xt:". ! BEEFf &p>l'4> FEPE' !I >'EB f t! A,' I!'f >!p  Yf   f I<l

>.>pttt:f!':>3' �> 3 jffvIB!EEEB !!r>< ct'i! f tj.'.f<I i oD a va3'lety ot EXEBterEBLs E!lcf E36"
YEEQ;v!>ff! ztt i Yop& <a� !. f!bt'o !s pf<ES,.!c HettEHg. Spat nlav be coHecte I bv
p!B!Yl Y!g tIE E ct'tf 3;.! Ef Ft!'s I;"  xttti.':31s' f tekf t!3. f13 P, EntPIYEcfaf i',olles or sU spende�
1! !Bx ft!E! s!EFfa <zt fT zl!x YB'f ts

fI.!EFO'fEVmg BNI 6 HBFVBS!m'3Dg
IHfellslve Exlosse] cUft tre has only rec83ltfy 48813 IH! t3BfeR 131 ttte P!E�

geE «>OUEEA reg!OH US331g techxEEqUes Bdaptccf txoE!I &<E!T'opeBEI coU!lft'Ees. Lf



lVJUSSBlS  XX!d Oi' BF MO.I33ESCS

Above; intertidal 3:o e-an d-tonal toe xakks-
sef ka n  iocat' d at Ra ". Lat;oun. on '~Vbt�-
bey Island. Tt3fs syst :-'n a'do3vs kfke k<ar   io
;   ov< nkes, e:s oo gro<1-.3d; .t aa kvoU'd tte
otbervs'se  � ' kited 'ol' e'.lftore, '.eft.: Oe:e:i
of 833 3nd'vf do at:33 $:-a<to f- <overed 10  sf: r<e,

4WWW

Es possEMB to harvest xr kksseIS Irolxk xkat�F<":I ix3fertic<a! Stocks< k<xhi'",h FB-
 gEEF ,s !Etre capltaI ED <>esfx3>exkg, hag. Fkahlra  stocks cs B havP, poor xrleai
V3 ! rfS  f3 8  O!�re� Bleat aXE� COXEE<3EX3 ft  FB3 oil Sub84EXCBS  XEX X  1, fOF BX-
alrlpf" I l33 the Ekaa3>tIB Cavity.  skkft1va+iOEX, hOVVBVBF, prrt�tkCBS CXOpS Of
consistexkf size a<1 I f!esh qua By, '7'hP, ability of x�LESSB/s to SUach ark'
re-�H�ch to ver3ous 31attkYal axkd xEMlx<. 3a�B 8317faces '<viHl stroxkg Bias:ic
axkd adhesxk e 1h1"- <'k fs {fhP. 4Pa76' DF bvssus! xtx�kes thexlk veF!  aNFac"
tive for C33!fiVafiOXE,



SJEG! !fish Und SG�»rveed Hn!'EreS92S Of PugGL SOU!Ed

Becaus? 1IEUssels Bre B«lapia41P BE!d hardy they BFP Pasv to clllt!vate
Uskng any ox thP. toJJ03v!Ekg Enethods:

bottoxkl culture � as transplanted mkkssel beds:
' ofk-the-bottox!E cuituT'8---sUspended froxn rafts, fioa'ts, 03' I'acks, oxk
ropes 01' 3D i�48s 01 plastic xlett!tng>
BoLEGJ30J culture � attached to vert!cal posts GlthPI' 4y d!rect set-
tleExkent or 4y bin«113Ig H»led 011 nt':t:ting.

111 B!ly for!'D � »wt!ssai cu Jt! vat! lll> the!EE!EYE N to !';r !kv cro p8 0< �pi !=
!Y!a» slÃG <End Tnea1 +c !D tent tor harv?HT, To 'EAE!k»x!lal'D Hteaci'j p!'odU!'TEL�:1>
t i!re!". pr! Ex!8 re ]�!rexl!PI! ts 311't38t 1'te Haiislte i; J t ! a I !»>0 J><t!'. B !EXF l >. 01 HUBJ.
 !F !><.'8 i st  » 'k'� 1 '1 B s!t!EI iti '- <!rea h!E last <F »FL!vy'EJ E »t!t!i Jg J <yond l! !si'3813.
 JFW', e,g, JJ! ix!t! il!~~= !ut. Bn J pr�tectlon fr IEXE J! ' »dAJ !rs.
Bolitokn CEEJtivation

JJOtto!IE cultiva'.ion has been practiced on a SIDBJJ scale En Puget
>»ouEEd, lxk EL!YU»38> lt Es a Enajor fol'lx' Of cultEvatlon> pal'ikcEI!axlv nl tl'18
NethcrJBTlds. Jt ls 4BH3 cally a very Hkxnp! P Inethoti, SEIEBJJ IQUHsPJH BE'P
tl'BTlsplant».ti froklk klBturaJ 4Pds to iocaitox!s havkxlg favorable Evater cur-
Yents Bnd rkch food H lppil?H. LH «ger xElussels nlay also 48 relav?d to lln-
pYove' <yr !vy'th Bnd nkeat. coxktekkt, Mussels raised on the bottoEXE Ex!ay
reach Enarket sizo v'ithin a year, lvith tast?r grrov'th Fates occunixkg in
ihe JOE»7 intel'tl iaito shallow subtEdal zof les,

Post  8ouchot 1 CEIJtivation
Thks technlqtle Es pE'Hct! ced lxk Ets traditi !IEBJ fasbEon Bloxkg the Bis-

cay Bnd BYE!tan y coasts of France ~ The TI3usse!s are gro vvn on DE!I!lerotks
ro!vs jbok!chotsJ ot six-foot high v~ooden posts place»» la the Jokv lntertldai
zone ot 4ayis and esi'uarl?s. Tile DIUSSGJH either settle d!rectly onto
the posts Or spatted ropes BE'8 EvouxEd Broulkd iheIQ. The Elleihod Es Gx-
tYGEEZGJy 1<3130Y lnienslve HE!d Bxlklual produ 't!vktv Es J03>v Shout 50
poullds pe!' post. OEEG Brktksh obsel'vGT' noted that 40Ucl3ot cUlt!vatl on 3 s
econo!nlcaliy vkB1318 3D J>xa3!cP, 4GCBL!se tho French Bit3'.14uie B Unkque
ilavor to these DEEEHHGJH, s:,» they coxnlx>and hi~her prices.
Off-the-hottoln 3"ultivat ion

JVfus~eis  BD be gr«3»vn attach? f � «.ozd and ropes, or ln net tllbes
which Br?, HuspendPd fl'onl Y<!tts Bxld racks OY on longiln? Hystexns sUp-
ported 'vkth buoy<> or poles Raft cultkvat!on Es very large-scali! 4uslness
Exk Spakll, BEEd lxk ptlgel Sound several grol rers Dow ekxkpioy 40i4 raft BEX«i
long13ne systGQ3.s.

With rope culture, Dluss?J seed is coJlectod on synthetic ropes frokxk
vy'lid stocks durkng HpByvxtk!IL perkods 91' ls tYBTlsferred f!'Olxl Elatural Hub-
Htl'a'tes. The I'opPs BFG Up to 30 ie?t iong Bnd BE'8 wrapped 'w Eth fine n78sh
alld Huspen«Jed fronl a raft. the Edeai Fait size or dPQH!tv oi HUspeDdi! i
stocks has yet to 48 «1et?YEIEE!l»>d foY Puget SO'und, IJEI K'L!rope> Fafts BE'8
1!p io hO feet square and can support up to a thousand ropes.',



Mussels Gx!d   3tllpr Molluscs

MEIssels grovv x3>uch fas tel' and Bre Diore productive vv'hcEI cultured
of' the bott�DX than OD tlda! flats or seabeds, Yhey can gr03v froID half
inch seed to over Xvvo inches in only tive Enoxlths durillg the sunnner or
in seven D30EIths iron« tBH throngh spI'Ex3g. in Puget Sound, ropes ylciid
harvestable D«13ssels Bt dex3S3ties of Bbont seven poulids pcr loot, equiv-
alent to Spaxiisb production levels. pro:vth rates are greatest near. the
surface of the viater Bnd declEDC sigxlifica3>t]y at deptfls belovv six lect,

Yields of ��,000 to 20�,��� pounds of XDUssels per raft per year are
obtained froln culture operations in Spain, A.SSUEIEing an average nleat
yield ot 25 pPI'cenl. of total vve3ght, xncd3an pl'oductloll Es abollt 4 lo,OOO
pounds oi' Xneat per acre per year! A mussel of marketable size  about
t'vvo !33ches long! sh013ld vvrelgh abont 8 third of BE1 ounce 3D, the shell
and coll 8131 ahoUt 8 tenth of ax! ounce of DECBt,

Off-the-bottoEIE cultivation EEI Pnget SDUHd docs have several dls-
«IdvBtltaoes, lvfoA'r313gs RI'6 exp'«sive �XIVt xnay tie dH icult t ! 61311!lance
8! sIJItablt'. tos'<3tlt333sv 5 hP '6 Upfaltd latIQcA'~TH?rs pose aesttietlc Ah ae-
tio«3S Vvdlich 3IIBV llnlit rett Culture, 8, jt33agline SVSt!i«A'3 0  ha33gH!g XIIUSSel
ctljtuEC»;:Ev he User!, L«133~«l tries suppurte l bv 3?01v vlslolfttv ixlastlc bu-
ovs supp«lit ve3.'t3 :«iflv h'IXI'",vllig Kq>es f' or 3II«lssel settlP313838«t, A tvpicaf.
Sysie!XI, Prjliipped "O'3tl3. ".".«� I'O'elVPv-l!30«t Fop«3$, IIIB!" lIBVS'«�D Bstllr38te l
capacity of 45 tons per loxiglille,

Tbe pl'incEpal advBntages ol otf-the-hottoln cultlvat3033 ovPr bottoEIE
cilltivatloxi axe Bvo3dancP. Of crab and stBE'fish predBtlon jalthongh 43rds
posP. 8 sel'ious predatX033 probjelix' and I'apld grovv'lb. fhe Diethod ls
flexible and can easily be altered to varying depths and seabed topogra-
nhv Ade  QBte shelter and XvatPr tjovv' arc required, but areas Bre se-

H .ngtng on!tare is a solo-
t or« to grov;.ing she!if is « in
a limited area. Snspenr e«l
from tftese floats are lines
3«olding strings of >r.ossel-
oovered rope. rhis met to«i
is simile to reit o««lt««re, 'oU 
is less oos! ly and us«lally
caste« to nn!k««tain in open
Nvaters.



<'who'<c'.?' «<I 3!D!<:;I<3.'";c!c.'.  <!net
Ei.'i:I «c!n p!6$  cn<nD'v'c!s:.cccxL!c cck

'.n c an'rn ct 'en!! ghent ma cc-

::.! I!o!' 38 HEBE 1'.&!'.!<<3$ ho'<c<-
incC", I'!  Hcnn'<<C! Ih!3 I'ElS;"YS.

s'H:.Bs I c'!Rcc: l;c1 Hn«!:3-< '-3
high q<:;.Ii; E!i:".I,::nein<!I,

." I ',tl'! E «<�z ~ AY F E '� t.t6!E�<8 '<I�! I 3,'Ut'E'.I': ll 8!'I� '.I' ~. � �8 $3 ?'lE 4!I';6'~..t��$< Sic ! t
SC' Et ."�'E B'IfH � : ! Ef <3E  Etc I;"f�5 * 'tO E4 E O'GEE!VNE!OI! Hlf <5, 'HIE4 ';%'Nc!8!3< I''E lent'3 <"
E EF ic'3�3'.8 EH!'EIH<E  !cc< f I' ,'3!c'p�3 c' ] ii!  n!!t<E<Elt!� E Ht I-'cc I!!  > j'c<c<t 8Xc'<c!x c c ~'E E'FI I -'4
el 8!8  :;At! EH� HI� ;k ;.� Vi:.!EE'i Cl E X!PS UE Hcl ! t Ft!'�88F!IS 8 FEPPA�. FFOIE! 5!!!!tk ': !
  3 ! p c.' c<

 <�<it !f !4 F E ! ;<I!/<8 8F!-': 'E<A  4<!I"EF 8<l �d !!MES "4 !V 8PP EE'! ll'I'< H! EFE 3'A%8
I!3 '.4i 9!.cB<e, !'4 'VI'-.'8��P,' 333<! c'IF 8 EFE jA'EF! S�!!f' BO� EI !3� !< p! c'IB 'P '48 I!�'tE!
t  E < jlEFBB c'Hc' E!".pE: j!!8E �!Htc EF h  '3�!'t lg,  !I'. >YB>X! !FIX�'EI'lJ'W' I E't HF Spi :VE!IF!g,
.t ><HF V'�8t3BI' 8 t I PI'� '3:.'HHIE <2  !E.' ! f' ll E� FEPI''!<HER'EBB 8 Jf 8 t 8F!''  $! nfl ':I l tf. c! ! 't I"-
p6!B� c� I ! �!c,! !I;:!B! vcl 'j f'!cc! !I!B$3<E<'iE~, FEEI <if f3cc! <<JE ski"B c!3 ptc'E<  !c'j  <~< EXB  kit'»
l.'t'3cc! '.8, H� " E<I' tdl8 !., 38�F! E;,",t6'8 ! !I'3 !If Qj"."'~.F<  !Xl� � k! I!3' f EE!jIBEc  8' < !IE MXtS
Ek� f 8 E'CC!I E:�  ft!'� Ft'3!'.3!'l  � ! .H!8 ~c�.



Adusseis ond Other Mol/uscs

EnVMoffltmental  ."Om3.8erabol~>e
A nulxlber oi phvslcai and bloioglcai factors are Important to coro.-

nlel'clai nlussel cuit:ure: high wave Bct3vlty, sailElity, sllspendP i sift,
Bn i telxlpelature Gxtx'PnlPs may coxltrlbutP. to lnol'tallty. fhP, biuP IElus-
sei, for PxampiP:, 3s fess filnxiy attache i to the sUilstl'Bt6 thBn thP, CB1lifor-
nla IEIussei Bnd ls more suscep/Ehie to b63ng dPtachcd by waves,

Natural predatox's of lnUsseis Bre sl':8 pPI'ch, crabs, starfish< axld
birds; and competitors for food ox' space are balxlacies, sea scjUIYts, sea
cuculxlbers, an, occasionai algae. anci ever Bn over-abuxldaxlt set ot seed
musseis. Harxlacies are 8 probiem particuiariy v~i3en they set on ready-
to-hBI'vest mussels. RHft-cuituled m13sseis raised ciose Eo the sllrtace ln
Pugot. Souxld are iiteraHy gobi3ied up by divillg ducks, Yvhich cBEI ac-
coUEIt tox iosses of. 'up to 8D perc63%t Of potelltEBi px'oilUctlon,

Ãh3ie the nlussei farxner call usuaiiy combat predatioxl and compe-
tltlon by InBE'3116 organisms, 3t is very difficuit to C03%trol! pE'G iatloll bv
blrxis. Nettlllg piaced Broullxi 3'<3tts 07 fioats Es Gxpellsive, hard to Tnaln-
taln, and oftexl Ineftectlve. Loud xlolses �,G., propane caDDoEIS I Inay
3voxk initiaHy, but soon become routineiy igxlored. Shooting the birds is
effective, but not necessarHy uniformly appro'Gd. One grolver con-

!'3<<! OH<i  i1'Bpr'>

"<i838 <8 Eh<3 '~>x<3833<! <<BBUFEi
ais<'l::, '.!<<[ 'Exe P<333'3"

j~i3P PIE <r <",U t< <<i
<EBt<XY:., Si3GEi <is LE<<IDEE

Pu V8 ~



S!18!<3!Isll Olid»genlveed HGtves{s of Puget »goltnd

staYEtly patrols hiis farm during the day to drive OFF hirds � a simple 4ut
tline-CODS13mEEYg DEBBSUI'8.

DE56EEses have Dot 48633 6 I la]or piohlem ln. Puget so EDd, 4Ut coll-
f03'EYE. hacteY'ia containlnation Blld PSP cBY3 ca'Else decertificat30IE of GUl-
tured stocks. Mitssols Bre generally more tolerant Of environlxlental con-
tan3inallts {hail Other 4lvalves, 4Ut 48CBELS6 they BE.'8 filter fPPd83'5 like
oysters and clams, they ingest hacterial and viral pathogens, metals,
BYEd various hydrocarhons.

Stxtltlarly, the PSP toxEEE <I  ctltxttll<ates tn E.!Y ' nntssels, rttnderlllg
tneln EEDFEt Foi' 3313EYEBD cOYlsutxtpt'3�t'3., Otl .'6 the {03 EEI phytn!tlBDkton
{t~ollyGEI! Ex! ln the s la%,"Bter ote Ot" d3'ttt BIE?By< t3IP» Bit� t� l shellfish
s]ovLdv lose their toxicity. Detoxt<l<EC tti IIY takes 8 t ?Yv Yv ?elis: {El several
Enonths for IEiussels, Bnd toxicity ls n l031itored contlni30us! y hy st<3tc ln-
spet:lors Bt!d grOYvers. So far, PSP has only BHected EYEussels in north
BYEd cetltral i tlget Soult?l, BYld has not 48en a serious pr04]63Y3 in the
Sou'.h Sound,

PFotJ{titcbQD BQd 5'I8{I"k8bK!{g
Prodllctlon Of Ynussels 4v ahout five COHIIHerctal operators ln Puget

Sound Etaached 95,0DD pouxlds in 1{383. Ivith B xvholesale nlaxket value of
$ t'i0,000. Yhe, Bv61'Bgo p3'lco v«as $]..18 per pound, Blthoilgh nltlssols v«ere
sold directly to restaurants tor up to $1.85 per pound. Sa/es increased
soYnewhat ln i98 ' l� io;.", !�0 p l'ltn fs. PLtg lt SoEYIEd 'ar�wers l'll'.8 llc!' 'd
sales iY3 Pxcess of  'F80,000 pou>'lt'ls 33» ]tl85, pzQvttft'A] tfe', Iteti ?Bsttry
pern tits to inclease facility slee  : Itllii be  Ehtaitl IY!. By  Iontras{, DXEEBB '.l
pro itEctlon tn HUE".0 f3'' ts  'rtrtini�tts; Spt<YEYE B4' Xtj-; Itrot'ittr'ts f ovt'3' ] �0 tlt30
tons {,"�0,�0D EYEetric toils! From 4,400 raFts in t98<'R. GiveEY tully realized
raft poteDtlal eEjuivaleEYt to Spanish. productioxE, B single xnussel raft

?AMSEI. LA%3?EEQS«!I!a <«U. If
Fraget Soortd rat?sse] l:r;d-
inge {>«?tote ««eights'i. Fres-
ertt aaa ?al p?odaetio»a is
estiraated tn be or<er
EE��.9�� po??trds. {So<area:
Ar<?EE?a! Eaodir.gs data  or
1968--82 reported by the
r«vashirtgtov. Departrrte?Et of
Fisheries!



nrs!E13111!!on <BE 17168881 har-
vtlsts BEEd Bqneon]tore pro-
d:18 i: n <1 Pnget sound,
19< a � <31, ".<6:h circ!8 de-
picts the aver<a~8 81muai
landings from the v13foe
P1ve1< 41 Lhe Etext h39318$t
Lr 8168.

operatELEg!13 PELgPt Soul!tf shoUM pxo fuce a n!LnLIDUHl of 60,000 pouxlds
0  E!zussels pex Vear l *pzesentlIlg 8 vaiuc oj IEBBHv $i 0 000 IassUEEEEng a
price 3tt Sf,'f6 pex pout!d],

AH tile HMsseas grovvll a� i xnaxkete f ln P�get SouLE f axi. so! f Live
al!d unabUCke I, Alnlnat aH are SOld in-State due tO Jtmi e I PXOduCt!Onr
:vith Exlore than haH beirlg sold directly to restaurants. Yhe demand for
!XE�SSefa  !X3'33««<13. 13t �� I!U« «' ' a> !tt! E f area tis St!bat !t! tMI b' l .P.":Stat EI!ce bl

<3'«p f p'1 'P'8 jt !B ft«t'j tt! «Et'txt! -' s!LIlstl1'u!'! !I! 0'f Iassl~xp !ESS!va La&4  < !as 
tH te LXLU<sst'<js tnlr  &e 3<' a!I! tE!gt!'Ert <apt!tVXL pt!n $3'tnt< p'Ltrtf'tet'33!OE'�< t!EP St!p
pI v of. gt!t! i  Lual.!  v .E!'t tss!-.'I$4as b !P«!1 l n!! Lc�, 1!!n! E t! t!!Et!!Pt'f� as  I Ee L!t k Lts-
txv Ideas Ei tveft!I!E.",t! f I'lts I.'las   <.Es xt tr '"1'd votu'txta 4DX'.EEEQ a!! i  I tp '.IE I i <et

a S!XL111� S !ut't	3, 33't t'th 3';, tref'ttj. 3!XE AL!otlon, <ef!al3!A Supp4 ~A�',!'E! t t  E�134 V
1!SSUX<!D !Br ft! ! Xt! t't'k '4 ]!t!tent! tf, Of 31!EESSALS !!'1 t'ft� t<:"E�  !Cl ..rt!34 S SIEC'Ltkl
EInpl.'ove.

fVfussef cu!. lrre tecbtlo]ogV carl cons!stentl«j produce a htgh quail V
"!ro ktlt,"'  I'!ltt Prt'll'fu !tlOL! CEESts axt! f'!tgrt atltt the 3'ANtjt!Dg t�' Kit! !t !5 px
13<! DS! Vt'., 1LE�' <:3 « 1' I VAI EL!rD -' X'Oust!st!"'nt "3 ' j< 3! t<1 «! 3'3 ! I QtV -'.F t'tlt'13'1 ECt'3 Ot!
at!d ir'<tr!S/3 !rtttt!t!XL  '<�5 $ V,'t!EL1 I t!Cti! P�E P ' 5O EE! < r! E'OX%'erS GO X!P lt�
!D !r� suot;; ;ssfEEIly v'.'3 tn L ast  ".!'East t	 lasers, Strtnk !!asses;! E! I t! !s s  I E!B
t� M tULE'ta 'f !1'.O'"".A !EDP, st!t!uh'5  I lcItt!P, wvjaet! Pff ln EYA pt!'3 Iatt'l3' ct!t!Iron



<3!'!BL! f!HLI <fx� 5'Bcitveed H<trves4 of Pttgef So!J!Xd

x!xetlfods are developed. Devejopmexft oi' improved mecLxaf!ioaL mossel
cleaving devices ivoULd also Lead io Lov'BF labor costs,

Xl'�%<  8[I !c!es «arid v<!!",teL'tes c!!x! ajt!9 L3� x!xv ?stk<-"if<3<!«. La !r  !x !x!xj'!t�<
 .'<LID'oxxext OL  'v!<j ?Fttxe sift<i!«Bsfs 'tj!83 Ll�  .<'SLft<3x'x!t� x�'txss !j x�x�< l;39 �
p ".j !x!� !L fxtfjtttre ape '<iea 3!x x<9..8s �  P~'tg6't SX!ktx! j !vjxer<8 � ! 4j.!tx t'flU'8'sei
<x!I''ie!x 8�'i'Lrarkl L3!gjx tx!rtrf !L tt<'.s Ar�L'XFX!>'ll. Xta rxx!xg x�<3>< L>e F� iUXFP 'j x<t exi"
'!iH'8 f   <o!xt!xi�<3 i««rej!ULILP, st!L!L3j'<' t'IL xx'. !ssBL,'.88 j. j'!! 8 'j L L f!!t fn08svj
L8!'Ff!BF ! KtU3  !<v< irk !vH'j3 F<r x<8 'Fs �l- A'tLK~X six !LLLfab f<Pxf3'I  t<l<j,vattar
r !sr!UFO': g!>>i!ps tf! <XUrtt! lj tv tf ?r p�LLI!t!of!., j.jx� !fse ot deL!!fr<3 IAIA'
s v<8�'<Dts <  '3UL i L!8 3 x!veSLX>!?'43 j as ft! I <!Lt kxk!BJtvP tei  i ?c�!'txj tce!8A!x Ai i!rxxfx�
xX!�888L t FA>v! �9, krÃ3! f!xrx, I.'! tx'!Lji  ijxP MU ssej 3 !Y <vers !x! !s!. ! txt pre!v� r�3««!
L! !X!S !V!tj:I < L3�rej!f! ! k<8«<l'4'hoot~ af! j LA<".~3L pl8!fff j!Xg  Xf!x!! IX!!S<S!<3X!8 XXX O<<YLB!'
io  !xL'4! f! ~<. I'>lit? t".!It<I! ts !.!x t>rtx!x� x��<8!<j Pro <vkx!r«ar�8:<

YjxP. GP <l I3'ts !." ij!e  !f!jt! ALX3 ?T,I! t�!jt!atx b�5! . !s I.,Lark!sr 0!'stf!rs<  !! t<"
x�!xsseL$ tx!xft'. 4a<s L!8F! <3. jxf$$�!'k' �~>,  ! 8!gxxki'tet!x!'t fx� xtx� -;rex !L f!i<!Set r xxl
". Itg«<?r 30'«!f! j., LX! «j!e L'4'iW'r Xt N'8S taker! j!rfrf!8F!L'X!  !8 t!<3!t !«3r L'!XP. j'!8j:,bUt
L'INL!s<FV btii <v!tL!t! I L4� jk!st ie!x <r t!r««' o 't !p!!N b«98 4!!CI'I!x!� tx! !re Sv! j ?Lit
8oce j'3tkt f t� 83  �3� $,

Oc[opases are Lottxld Irofxk tee Eot>!<'Lidaj soxxe I<3  ! le]! sDL!itda] ax'eas
oi tj!B SOUx!<j, 3«vL!ere YLXBv Ex!b<!bxf. Ifojes Bf! j f".I' 'v! '«<s L Jiiett ftfe cax'xHvo-
FAUS< feedtffg ox! OXUstaoeaDS. Atl!er:t!x!tjfUScs< 8�� X3«<i48e, Li .!s Psttx!xated

<i<stopus dui.'e!ni is the !a g-
est sheiitish spar:ies to«nd
ir Pngi!t gonnd, reported to
reach a a<eight <>i '. Oe
penn<is. r< hotto!n-dweiling
ant!net, the o,lopes h' s
eight ten so!es arid a <rory
.'lexihie hodV Ihiit it osn
sqneeze into odd-shaped
oxe«ines ender ledge i oi' he-
t<xeen rooks





OC'EOE<US LAHOIMGS
PII< < Ssi<<4

POOO  ~<>'<3'<< <>Ot5pO:": 1<3>l 3-
it gS E><Ai!!<3 3<< t«hl '.

COQXIBFCIHI Prod'�IOH RiHIf3. MRK'ketXEg
Y<'lt> CEC!Ftf!!f8 t!>t>BYV!8 � >t i!f! 3!>!P�'f'j!!'�   'C<f!!!f�'OF :. E!t f!<!ht ~ < !!! F B"

g !f..< > ! !>!j,; <8 � <!X!ff!�!f! EI!' ';I- <0 f t '�< 33!B IS !V�' <8 I90 � f t!f!!	>i!HW':!!EAI!!
'!,0� !-l. j82, I s! >S% I!S� !Bk�3!;>'j' Qa f1<!.'  ft!!VI ik!!j< 6-."tf; '"I 1!IVi !>!'!CO<8 t> !i>�3!s�
 !s'!O' I!f.'fi< 3<SBO. B>i>Y ! fo!' t t !ft, f:.I!�'� !'<'lO 4!!!BEJA  :t>!>81 f !.ptK3f!, � >!'<".Ip !S 18 M»
I: 8 '":.�<3 > I -- '.Slf > >< I <! f! !<,'> f! ft> f! 1> j> ll I  <H   >f !s!! < A! V ! !Vi'- PI>f 18  t  B<! V UU-
fF  ! > !S Wh f ' I!' ~<>t,
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~! t> >FIS, <48 "! !>»'l!�. I�<>  t I  I'< Cf! 8!PQF, B!..>l><!!B. t� !B ff!<38!. 1!H'llO ' 48f! OE'
! t! 8<!.  8!".< ..I Sl''>B !  46fI t ! ! ~3F! '! I �f 'S f ! ! f1, fl! 3 E;;I>N'i B   f!!'l% + 18 FCg<3!'I'f � ~.  !8 i!
!X!e ! I'�!f!- .�<F ld<S ! ;!f�!l� !!<S!X!, St>!!!eVVr!at lt!88 CII!S!!< IIEIB E!!> '!. t: !S! I'; 6!  B
 :I ! f f !I'4' Oh '8 <YI!! 3  ~+-.33 jk ", t>zi",I!F !!< 'i <!� !  '.fl! t81<SF !L3l!' f>>AF » <'<>EpBf! 8! 3's<
H'  !!3. S ] !! I, ThC< j8'fgBS'f If!I !!>tft1 !H Ik!'B 1:: >�8! B! !<'I k!'CSI!<--i>I!B!'f F<!!K'< � -!f!.
HOkkrM<'J� E�'k<''<  V !8  !F!'3. %  JJ<>�< SV!>�1' < d 84!� '.3>8 fF >!!B! 4E YVBS'I:  !Y'�<!, IB ff BZ"
kP< i�' ~   <fi! lVf!I'<<' $4 >j . YI!<BO� !S. !!!ZO S. I>!i  Ff!f !'kPt f !g '�3.". OPU8  h<!  18
<jFti> "  svl�s� �!!!-I"Uf:,i>« i>!> ". 8 !M>k "fi 'gf!k!!f�- <!Bk'f!!. Ps !Bck<!Iiv f3 ! ' f !s
fl>B 'A'!f'<tl  ' I!olkFS<!>s S�1'!tb 81 ,



0 :! Of! is is sti'f 31�coDloroo io [ilost 3'e!ail seafooi3 Eoa "frets. Mar3r of 3?ie
Sraa.'! tO raedi Jlr.- ized Octepuaaa are irr'pr!rted fr rid repair. HOWOVei,
;rieraaaart demeatie OSe Of ra>V =eafOOdS aa� pOpafae.'ty Oi /aper sac
so: hi fias stirirofated ti torest io poset Soiari«ootopiis.

PokenIIIaI IIOI' 1YxPamifomf
.i' lr 8 .IBP~i�r flsherv tia  ~3Pvet�p lrl Ptl  l' t i4�13rd ~ an Bppxop 'Eaf� IIIBII'

 IrrtHI'I at P Irj'riicft BITE BTI 33xtproved 131arke  3'~ptllan i ivrrriid 48 r 
t.~�  IT ius tl  8 !le�xl 3 vt~rtish l t En So'Ale BrAGs oi. :Irlp!III  Iesrpit t B tast
grA'lvth rate and  tY l�i] ':XIJ stlrvlvili during  I'�3 ia3'vai phase. YII� tap�-
nese  <'Sp�'�SP 3 tas b ten t l IIXB�4 a  st r  I ! hv il TTEtlnp, th�  txIIE>IETIt ot g 'BI'
per3XIit ed per vossei Bnd to 3n3tlatP: IIIII'111E1ulxl size restrlctlons,

Yi ie priHxrary factor iiEIEitit3g population size is the number of suit-
.b!8 den !ocatiol is for BTI octopus to 1'Psl on the seafloor. Tile 3 rctopus Es
8 territoriai aniIHBi, Bnd fishermen repolt that rarely does more than
OEM octopus occur iH thi-; SBTEM trap 0T pot; lf tXvo are Catlghf ln. the sanle
t3.'ap, OE38 'vv3!i usua/tv kit! BEld Pat the Other. A'4 trr. 8'uttahlP, oc'topUS
flah3tat is !ilnited, EP Es poss3hie � increase the poptlIBtlon basil bv ccin-
structlllg  �'tltXCIB] dens BHd rr efs,

The WashiTIgtoEI Sta-'.P, f38partTHBTlt ot Fisheries has conducted a
test fishery 13  the LTUTEgeEMss Brea Bnd fun iod 8 TEMdest reseal'cll pro-
graQl t0 stud �ociopus behavior. These projec, 8 tvere Bllxled Bt assessing
a/terlxative fishery '.echni flies to deterlnine the best procedure ior cap-
urlng octoplis, g3vPH various types Of hottolTI conditions.
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Distr!Gut!en ei oetnp!38 a'Bd
squid harvests ia> Puget
SQIMd. 1976 � > I, Eac� ei!'
cia u!ep cts average are!uai
landings tram the vaiue
given tn the r!axt highest
va hie.
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!8 3!I8�  !, pP!bi  �! f !f $ IO! I   !A f TI!8 SoI!!t!oQ..',8  Itsc1!a<� ! I !  ii > !Tt kb!8
3'I3!!P ff!'a AII'bo�<~>I'! !! L>! g�qg!hx!'! !�  ~xP !ft f! 'lj !P0il  �    P<!Q> m'3!'o $!!F",[
HRR<"..  I� tt!t!'., A� %. pa!f:::.k!t'ai�!g 5;  F!<IB!' ~«8 Bf'� '>!%!F>!3 S!FTGi, I!!p !B>i!5!r! TY !pOft"
t:48 �   > !T! 8!>�'!. k4 ".JY CAVA  !XPP'! + $l3  'X'!r!F!% !Tr  !03.'!T!  F! 'a � '3"'ilS! th !T� !Yf
 PT/P!>�% !A!a jj�x! f Pfof,: aav!�3>>> P !Akjggf3!g. 33!TY! <jht nP!!'l<a  !JI l!$ >»3>'h! "h
U !l!.''�6 ?F'A!' UYkg lA �S!!'l!V>r�I '! Ia!T!>"-.!Tt Ai il P'�/i!at tSO�ÃKi f!>i'I'l�!'$",

pb a pot �! ! !I jO!  <qt!ACUS�!'� pf� I i !t! '3� Oj OAjO'3T!y' Ol' UT!hf!F!A�"
!F'K'�! �t' w'34 I bt !ck!! bg !! ft!!':� t>'!I !' !f t 3!!g Gf !Uvf!TT!k!a 4 !a >j'ot. ko bl! TiAT !F:
 A 3� ': >. K'i'j!PY!!T!!>Ah!I Pt !C «I 'YP>3 h33!r   I'3 'P�  I !VVI !PBd tA PYO� Y '  !T! j.
k!sa! ~ga v @8  ! f! ~ !!!A Ant!L!  i  !c~ '>>Pt!�!ii<. 8!iac> ! a > $ITP s!f !N'' Ia Y >t i !$ m' !zt xi!A[I
t';.OT!V -,Y��!! tlf t�O f 3!V.:!kfs t� bt!dv Wefgh! 3S ehA! >rft  'Oftam~d �3"t�� ig
p!'3a<'!dig 0 !aiOAd pF �~�i'Ct I !f BO tf!!"' ! ft !Y > Tt  >! 'Or >II !>� f!f3t s  I> '1i I!!at'OH>



MUsse>s oDd Othel' MoliUscs

release of Large qUaDtltles of pzoEIDg or IUveTBj 8 oc topUses ID to thP. PUget
SDUTEd BDVIzoDIDBDt to EEEcrease sto .'ks caD 48 coDBEdered! posslhfe corE-
fhcts with shriiErlp arrd crah fisheriies EvoEIJd have to he expIored. SEEch
reIeases woUld 4ave to 48 iElclUded 1D a DlaDagBD78Dt schPITEB Tor SH
coD1petl lve flsi1erles rD the SUUEld.

SQUI
,",48 P E litic  ,.i t�st HqUid  LE'EIlgt'3 tip E:I"".-'s :� ls~ is f� le'�  : BETE rior  �3 pr "

gPt 5E:A.',,'� !. r EEES str k ng sh8H lsh 15 rt! Iated t l GjaQls, EE>ls BE'8, and, «34'<.-
3E":>118, 83rd o '.DE rs ED vers iEIg TEUIE'10818  D th� QpBD 'Yi 1 t�ls oI pr rlclpa!
4�sDIS  !f the 8 T E 333'I, SU 4tld8I.i'g  D EDshore a vks, �3xd  Ever $�Dd aDd Ql Ud
s�4strat�$ whBD lt Es D >E  ErI3 llr BElt l j Itgr tws' tc  'tIvht to j ~TE M  4  s �'EEd 8
IBxiEIEUN «  s� or 8411Ut thr N'; 'z lars. A'her  '<'l'EUTEg. It t Kds �".> !EI snlaI3,
 .'U 'Sf lctlarls: RDd t sh II3rva ". As  ED � !EIIt, it is ar     ',tive pr�4~ EttaE' &DPI N~iIfi
PvPD feed oD other sqUId. It spawlls ID shaHow water aDd la!ES its Bgg
capsUles oD the sea48d 1D Late sUI3HDBf.

J h ', PsotHC   Oast s EQEQ ! s tha lM3" 3 ooltt-
a oa oi savors! sp<.'ates bn.E d h. E'age 
goo a . ' bks 3 a 0< E<Qg]o ozas ore vzttb s
bn~ij ox ;J EEtiag bo'2 and t .ota :tos',: about
sEs EQ>bos ]oog ~vt tk 8 Erh sr os 83EG Evi~o
!oage spsoiabzo E tents::tas.
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<1<fr!$$e<s o!<<E �&Br Mol<Uscs

no<>>' taken OE34+' 3DCE fellka!l!' oy the groUD l!lsd:leek< aikI1oug� frere 1$ 8
p<arsj.j3>al-ltse flsftery, The arltrEEB!s Bre harveske I by divers Using SDorke!s
or scuba gear BDd 8 har�331er and  ;hfse! to detach khe sh«;1!ftsh horn khe
rockv subs Erato,

 ",Ommern@I PIO3LIN.ikikehOmi
Hetvieerl k9 3h all� 4 u52 ju1HDBE SCBHop c<3kcbes 1D Acls!llrtgton State

Bv<=',raged approxir�<!kefy 96,000 poUEE hs of Dleak, Bjak<>vee31 '!968 Brl f '39332,
or� "uckio33. '<>vas e rakEc, r>831oiog trolE3. Elo 3.'eporte�. IBEE fillgs to B hl'>h ot
ear'"! 70 000 po33<ld$ ED t98't QEieathervBEYe Sc,i!Iop stocks have hPPE3 too

fEEDik<,d to SUHkalll 8 collsiskerlt fish<sly, an<1 big>fr 31<lrvc,'sk333<g BDR proc!.$5-
131g cosls llkjve Glevor'ted kmle piE3k scaHop f3$hery frorll  feve/<".pi33EE. I< Er
$3 332.',4 Br reasons, Hiero h 8$ Ere'<ieE' 4eeD 8 co!D131 tjsrcia!: is fiery to3' rock

Sca!tops. E 3><' s sreI'riil st<1>nteS jt<j3'«»ate>'! e<'jtn<3;er=
'; ji33i>> OS'+',.!,"ak!h>< 3<>3 arlnaenilrt!<1 jnaart<a<j.
.3 >n. Y<333< Yne st!it!.'; seeik<s<;a.  .,<'3,<>t'ai:s,'t !s.
3< <3<! < It! ri<! its< >s diakil!!:,'3! ieh<a<'3 h><,"p "nr« i <!a!>3
nns<ttj;-.1 oars and rasi!Eia<e r diai ribs, Bo-
to n: Yhe >seather!rane scailon, valirjopec-
Ee!' cn?! !EH!s, 'ja"' s 'a!'Se, nes!' 'f circniar
shak!, eqns 1 or ne:tray eqnak ears, snr,' a ver<<
con>>ex keft she.:3, A:so ',ojrnd irt VB<>ek
Sou<Ed sre th<-: rosa sca'ki< 3>> H 3!En 3',cs na<!3-
iij'a<a!sns, sari the pink s  <.:liup t 'hio!n3>s>
rnhid<j.



P1.'SHE;"!'<IB!t S< 1315 ',: 53>> j-
I B<r: I A t <> 3<. v;.<U<1 ~�].
l 5  <1B 6. «: r '. 3>B ' 1 11 BI<> I i B- Sr S

SCAI.LOP EA!'IEIINGS, nnnl <n nd

L]m]j]jBhoHS OI]t ]I 0]j']tmlMjP]j'tj:.IBI HMV!j.'S]j
FXCBpf ]OI' jl>CI fpj>.B] j>BFVGS, 8 COH!ijlj!FC!B] SCB]]OI> ' !Shpj'y !S DO 

jjj P]y tQ  j >V&]OP jg P jgnt i>Qjfnd, .vrj&t>jfjCB jf CQnCB!lff<jf!O!>S E>t vgrPB ]l
 !fvi! I ,'; H E!j]oj>s ]1<1!vne j>e<5!j. tish� j � !t< ji  j fj>t>   !FE! Ii!>!t>t' PoP'tlirif! >x!s
 j H f> !! 5 ,;"j, Y]II:: Pi tjk 8 '!!]]�]> jS fOO S!x! a]] f� Ij! t!  i: f ]X!! !>5 IH]5  >j' t] j I f<ijij <13]
5 i!]]nf> fl5hefk', wjjf ]1 3 HOH of!l< fh� f<I 'jtj ! j !f. �1!e]!'--f !�5fi! nv] !Y!�80]f:,',
i!t! j 38 !38!>E!]h' fni!F!tf  jvijf feff<slljn fj'1<!t, lg 't>o Fo ':kv ]of efi'! :3 j!!  j!BJ'vi!8f.,

T]'je pj'If !F!t]B] fof  ] !v�]f>jj>F g B. 5 E!]b'Aji f�h jfv l� PUg '.f .".><!U ! I is
j F jifp ], f> I ;.BUHe St<Oh B fighery SVO!jf ] require �!a]f»'  :h'!Fig !S IEn gt'OV>'n
'! f!g  <I!0 4!3!'v 'tjtxg IF l>tho js, t 1 t» Bxtj!jg ft5h !F'<' 55  : OF� FB! f!Od f>'jr snv-
<'f 8 ] ]<1 'f 0 5 8' c']  > <8 f I' 'f 0 if j 3 t fr 3'I f �f «' '<3] ] 0 p <I  8 h j  v j! B j 5 > f�!! kIHH f hn�> 8 95-
Cef'Iji]3]� j > <BV jÃjl !F<," '<jf!tj :i f]'!e  jp !FS jlj pOpelijj E>!'tH �]'  '<'j>Bfjjt-",F<r'8 j
5  r<j]  <p5; f f 3 ! 5j»B j] iS! p'< '. 0] 1 ]>I» f> ! <3k 5  5 j j I jp;  !'1!; j ! ]'! <5 f>E>tj! t f i 8 j ]< IF   0�]11 : t5
Yv ltjj  >ih !!' f!sj>ef �8 Avh<5!x I'lF<  jg<58 Bje  !80 ].;> 'BI] j�p  ]fe<'j~«�5 CBI> K]HIFE!  <v�
3%F!!'EfFIYQ ;tt! j j>Of f jf! j. Otal! n!NI! Sr 5 j!'.]'! <!IiH I;;1'<! t!S < '<V h1 0 ]3 Cjjj> 0 8 d5 '. pF!>j>j 8 f0,'l
 Hr f EA�  ;!<8]!  ] !f151 ! ?5 F< fe

POi j.AhB]. fojj AI]I]L]fBII5LI]jV,
I! <4]>jf� i'I ' j92ft!!tijt�!>8 tjjinf ! Rff! '!S<n<� ]5<ISH ]>jj ti!5 fOI  f < v�]0]>t!jg B

SE',l' jjl'Ijj t�4ef>ri !FI Pt><t if <> I !� ]. "'!d»ff<f!O!t ]BjjB!>�5� Sj" !]j�'p  j ]'t4A! !I! 0'
I..'� ] !f>'8 <0 4!<F< F�!<! !f!: <j j i, jj <<,tf!8!'f !v  I'H>tjj<'j  I«'  ] 'V"4'!P<vFL IO ' <4 jm>je
56!! j]o j>g I'IF 5 it!Ho]> F ! !<3  sv I tj t f�0 t fetch� ' f]!  xl JUst f j' Ij H j j t  f >t' !>! �8tH]eir
jj<!I'.V  8i�1<" 1i]'tIA 'sn>E!'j j"-f r!C<!]]"f><:

j.!fj>jt !E]. S >P]5]! '5 Oj  Hjt ].'.jj !FV"'5't v'e<!jjjj]55 ]Ii!VP ]End  f! t j P'4j V ABFH
f0< tjj�, ]�<5!'lj !P>T! .'Xl   !f: HC !H >j> Ej j�8 !i4]t,'Of H j" FE> ]! j >t� > nt OO.]' jtff iin +C<! ]-
]Of>8 Il> ji!p O> 	!'i�'   F " f j'<'  !X j ! > ]8 ]  <>FV  'jt  I j: FIH ' !fk] Hf > k5. <<!8!f]Of>
Sf! ll j ! 8  ! FI jj  I ,� ] bV j>jr<I ' ll!<<'  :<>MS ! Ft! �54 IH!�<5 j  > ! �'I! P 48f l  : On<�'I!
si!ckHf ]3]]� ] '<vjj f3 3!A !cj i!Y]0!l t1 ?ftloP, f 92 tj!� j H!tt'.'!' ]esf t<i'LIB<'0 fj>P. ] ifv5 ?
8!'ES I' IH f<1 fO  !f.';i!Fj!., ]rjj j Sp jl'i S <B!.] !I!S <jtr '< HOS]II tj ]� f j> !] I!V. fBffS
fj�!'1lS< 181' ]!t!!jg ]3V �<5 ' %�! � r8< On ..]3� Sb]] jl:,'ll]] ! j ' 8!J ]3 !f! g!I g I> <M'.;; l]-



V«EE sse is  '31G �tAer Mo!! uses

~ � .0 L««i Bile ok .'oiis' ine iiin<lios

S 'l 0 W le '= <, i««e O 4   3 3'O! OS t.
Al:ove l .! 1: See ] oo.:! ooi! i.;;
SACS;:;No-fee  loi S eie s;ie.
pei:!'.'eoi E'!o o 8 ZS-r :oi li,ii.;

ln!En 8 single !in':;, A".«<«n«e
i!  ,:.8'<: .". eel:. i e e ere eni;i! !
ov'rein «4l eoeE88368< Xi<i:i-
keis ace ! Eo« . - Qr .'~o«i <or«..  o
en <nier!Eieoieje e '<«e. h«3 -
Eo<n:!sar neo<«u:««, oi 8 oi

ace+ ! o Sro<v «�< n«<r'«e..l-

iops gz�1«vn Under these conditions have ioive  xnoi'taiity !han naturaE
stocks, 8 lid they reach xnarket size ixl 'i' Inonths or iess.

The Vi,'ashingtoIE DepartEnent of Fisheries has investigated the po-
teEEtiai 0  est<":hiishixEP <3 scaiiop farxEE ln PUget SOUIld to enhaxlce an!i
I'epiexnsh Elatuzai stocks Qlld pX'ovid see!i for colnnler  Eai groN exs. Yi Ee
Enost encouragi <xg resuits >vere nht<":nled Ei>i,h the rock Hcaiiop, 8 species
iv!  ich aiso Hho' ved proInlsP ln CailEorllEB. «tudies s'uggest that thP, roci'
scaiiop IIlay he vv'eii suited to aquacEE]tuxe becalESP, 3t noE'ix38iiy attaches
to 8 s'.Btionary suh trate, Youllg rock scaiiops hald in cages ill piaEEktoxl-
ricil wa.ers ' zo<v ahoUt t vo Bnd 8 hait 31lches per yeaT, have oood Meat
vieids, and don't have the m<8ssive sheiis of otiiez oxles, Thos» siudies

83'i', sliii expezllxleTltBi, and nulch nlozP. 3«iork ls El!Xeded lo collfi!EU the
conlInezclai potPntlai toI' rocE. HCBi i op CUiture.

Scaiions are 8 valuable Bnci expensi'>e hshery product. They are
accepted hy C03lsulxlers 'Pxorid'6,'id n vvhoie scaiiops QZP. Inazketed 3n !8-
pQIE: oniy the Bddnct01 E3luscie slid gonads 87P, Exiarketi=..'d 13  HU3'Ope; Bnd
oniy the Qddnctor xruiscie is Exlarketcd in the t «»ited States. Because in
Glost ll'Qziltlollai Inaziiets the adductor Ixluscie oniv is Inarketed, thP.
sn38i] piIEk BXEd spiny sc'8!iops 83'P. Bt 8 coEIEpetitEve dlsadvaixt'Ege to tne
iaE'gP.. Hast Coast Bnd <«veathezvaxle scaiiops. The, potentlai for deveioplng
8 fishery 01.' slxlaiier scaiiops nlav  Eepe13d on seihng the xvl3018 annnai,
fol' exan'lp«ie BH oysters ax'8 Hoid t0 tiie h<-:H-sheii l '8 Ee, A boih scaiiops
have Bn exceiiellt fiavor and texture, but they do riot stav fresh Qs iong as
oysters and can r ,".Qin PSP toxins. Nrhen exposed, scaiiops ingest and
ZPtaiIE 43gh ievPis of toxin« thlls---BH Es tE'Ue with Oysters. Cianis Bnd
Iiiusseis---PSP OUXhreaks can resUit lll ciosure 0 COEIEIEI«ezclai scaiiop
harves'.s.



The pknto abalone, Efa!>ot>s
f<enite eftntfvnnn, LS a nat>Ve
speeches, eonkrnoniy foun i
>n oo thoro Pnset >one!L,
LYs she.',l!cannes s ',enath o.
4>' in-heS an<3 haS a knkkfvh
i I "vsi>V<i S nrleee. Ail aba-
lone shei le are  tistin-
Snishe<t hy s ro3<! of holes
X>aralfelina the ontek shell
ins!s>n.

Abalone are one of B smal!1 group of marine slxails with a highly
pro."iiable coIELLXLerciaf market.  "omrnercial-si'ed abalone occur in ihe
lxol'tbPXH and Southern iPIlip87ate Bnd su,xtropical zolles. Prlnclpal
f<EXL LLXEgs ale tl'Dill PBCif3C Oce<3X3 X!vaterS alOHg lapalxv !I>YLstralia, Bnd
.' Y xrth AEIEorjca. f wo species are found Exl Pu<vet 30Uxid; the IlaiLve plllto
abalone, H xliotis kn<nltscbotknnn, and the red abalone, H Liiotis rtrfPs-
ceLIs! wlElch was nltl'odu� ! l iroL31 Caljforjxja 1D f958. ThP3'8 xs Exo c03'H-
mercial fishery BHowed for either of thPse species ilk Washlngtolx wa-
ters, but they are lxarvested commercially in Alaska and British
l olUIYLbia, PLIE.to abaloILP <O'P. allowed lo be takeIE ixk llie x'ecl'eaiEonltl

fish 87y, Bud al'8 f1sl3 ed il.   Sm al 1 nllmb83's by local sport  i ivers.
Abalolxe occul' Lj<tturaHy lxi rocky <378<3S exposed io oceanic w<aters.

Young, luvenile Bbalolxo less ihaIE f,:.-iIEch iong iPed ox3. sn3all plalkts
ldiatomsl, alxd xemailx hidden from vie3V in cracks and crevices. As the
B13aiolle gro'vv, they ie xd on. largex' algae 07 inacrophytes BYxd bPgin io
move about on Ynoxe exposed I'ocks, Blth xugh tlkeir I'BL3ge of lnovci'Eelkt.
gelxerixllv 783ILB3 Ds vel'y lmx3 ted.

Philo abalone are nlarkcdly sIExaller thall tiL8 Other O''est Coast spP.-
ctes, The shPll nieastlres up to six Inches loIEg, bul L'Dost are less than
f�UY' 13lcbes, Tike red abel !ne, 031 the othel' haGd, gl'ovv's io t t llxches 07
D3070 an i attains B Evekght of Up lo 5 t� poELIEds I loial weight!, There 3S
Ho docuILMYxtPd 8vidence ol nahlral repl'od'Qctloll of I'ed Bbalol'Ee LIE PU-
get SOILLxcl; 40'w'ever recentlvv' slxort dlvel's have harvestpd soxrke LYHHLB-
<Urc 4Ut. l<37ge BbalUEM fl'okl'E the San fELBLL fslaXjds. This sUggesis thai red
abaloEM B78 rcproduciLIg <EH i nlay llo hvbridizing with the pirktos,

HiHLFVBStH!g
A1EIEOSY Bll 01 the L<!Grid BbaloLM Catch ls take»D by  iLV81'S vvvb0 78"

mo'8 the amma! fronk rock with a curved bar or chisel. Despite harvest-





Sf elltj sn  End S�� N'eod H ?Fr Pais of Pug?t Scil!I! !

Bre also Qffoc ed by pollut83lts Bnd can Bc ,13!x!13la e lead Qnd EI!or!c rry.
Pjecai!si. Ef 3s UI3llkely tlt!at 118 ur'Ql prod!lct!DD could susta!n, 8 coni-

mercial harves  iH. Puge  Sound, there has been considerable interes'. in
BUgn! en ting HQ. Ural stocks Bnd  H i.',0 � inMx'clal QbalurM roar1ng, f h?,
W !SI�!7gto!  F3epartxrlox!t of FEsherlos, adapting foehn! jUPs developed
lrl   Bi f0?'Dia Qx!d japan to pr'uduce p!nto Bnd FPd Bbalones. developed 8
p!?of h atch ?3.'y and s '. Ud3 ed c!EJ  E3 I'e i uildl  roxls! Dlothods, arid tech.
I3!X li?s. This '>vork I'<jas ol!v!s!oned as 8 D!QBDs tu! replenish n<!tuli=il
s ocks, Bnd rt. N as hoped that production could be �!creased so  hat.
some seed cuuM be sold tu h!h!re private gro!vers. Yho program suc-
c?ssfr!Hy rearexl yu EEIg abalone! bu  Ov?Fall I'csults Evere 1!ot encourBg-
l?3g, Thc long gE'OK!v h pcxlud 0'f p3nfo abalone---i",orljjled >«vi h tlEe uxl-
kH !v>'� xnurtalify dU?. to transplant!Erg QxEd hlgl'1 costs Exrade that
spec3cs 8 pcior' caridrdati. fur.' curnn!olcial success. Silnila p3 ub]P!I!s  !c-
culxred Kvi h 1".,d abalone cultUFe, slid there N'Bs Bdcll EOHBI co?Eccl!I ov?z
fhP, impact of lRFge-s .ale p! '!H� Dgs O' 8 null-native species.

Tl!ese plel!Hrl lar'y oxr!erilxren s OOUld, v;hPH BUg! Dent?d b y' stu iles
oi xrlo huds for increased production, ind?ed !Orrn  ho basis ut on-
hancPd natlir'8! p3'.i iiluc�on 8?1d x'?stuck3ng wild abalone pop!llatlons !G
P13g?.t Su'url?.

O~R MOI.I.USCS B~
COM %:RCEAK POYENYEAI.

The spec3?$ discuss?d so far by IEo 1E1eans oxha rs  tho mal'!HP. OF-
ganisms sui <ible ior human cunsun!p ion. Other little knoxvt! molhiscs
hi!v� '<ho p� onf!8] to bo balvesf?d conl !X!Pri",3< f! y BDd perhaps cul uzod
!D the L Qc! le Ni?3'th!!>,'est. l?1 Hawarr, f?IEEpe  Ik?»oven Qs op!f! il Br?. con!-
i ng uxii!Qr 3nc eas!rlgly heavy frshl!31g pressure. Yh?. pl'icp. f03 shucked
ir sh limpots range,; frc>xn $75 tu $3 5� pe! vallon ir! the local Ha!var!BH
lo 83l 0!Bi'kct. The possibifi y of 8 firn' od local harvest ut limp?ts col!ld
he explored as 8 xneans o." augmenting HaxvaiiaH stocks,  Illfortuxra oly,
 ?!e price is likely fo b?, loEver because Hawaiians bohovc Pacr'.!c Eiurth-
<!vesf h3 0 p?ts ci!.'e Hut. ?Mal'ly Qs  Bsty Bs tDP.  Fupi  Bl op! hi,

5!fuoxl sx!8138 c!l'e corxln>OH p!?da�3's uf i,lcix�S url rxlti'I'tidal beacll?s
Bnd are removed as pests by clam farl»ers. Ono "rulvo! noted that he
v-Qs able  o sell moon snails � iapan, although the supply Qnd m,-irket
derxrarld lvas lllghly variable. ! >!oun sile f8 83'e exi,ollont to eat, ei hor
stoa!!red 01 fr!eo, <3n  <jvere Qt oxlo trll3o eaton by th? indians whu lived
8!0X!g Pugl=" .ouxEd. C�?I!ID?!rcial Use 0' �100A s!rails w!  ere  hoy Bre
Bbu!ldalr  coUld parti j conlpeilsafP, for fhe ecunoDElc lossis  ha't they
!nflrct UpoH cbH  f<!rn iers,

Yhe curx!XDerc!al  Exp!OE at!on of !unpets> H  oon su<ills> <!Hd u lMF EH.�
 er Edcil Bl!d sub !Pal T !olluscs '<vul!ld Dave to be carefully evaluated BHd
!non!' ured to !r!  IE!xllrzc Bxrv  ';colog! .'.81 dan!age 03 !mpact on other



Musspis arid Other Mo/!uses

Ou::.:r rno! i:.>scan sh~:Jifish,
sash as «iN;ioas. iirnnois,
aB i IBoov. saaHs arF: ari: oia,
parucaia"iv <vhaa l3s'3� krk
xva'.! .I::raAori raoioas. ' Jov",-
avar, ]sck "..f a cnrrarieroiai
vaaska>, aod uriLno~vr~ or
laaoa jonah::i?Jppi38s pra.
~:im]a th air sons:darauna
 or a on>xinrar ia! fishery.

ha7vestBd spec1Ps. tt is Idiot likelyi that a pfattez of fiitol'ines, cflltolls, 0,
fusltiutons 'vlil be used soon as au v 'BI1III'r Irrvaf bu' the potvrltlat of
these species to meet future dvrvaIIds of 111ore sophisticated seafood
colisumeJ's oI' Bxpoxt Matkets shou�~. Iiot be disconntefh



Yha 88E.'y yeGEs o the D3333ge3Mss csee ils?EBEy kkkese c'303E3'Ekatel]?3y tile::isa
ot tialteo Pots Ul' tl'dPs BBA El:3PSElets oE ho�P liats. ABciltkolkal o.33E3348Es ot
SE3bs vveEkl aiso tak833 'oy gili slid tE83Ekrne3 33ets. ',Photo by As:3hei  :klEt is,
soils csy '3PF8333i t o:teetisklls Oivisioll. L'IliveE83ty ckf 4'Vasho too t.ibESE-
dies. Ekatiat.'ve 132!3?f



CHAP YER FIVE

Harvestlxlg of C3.'Bbs llas had B iong hlstorv lxl Puget SOUEld Bnd still
is a major sheinishery of these v:aters. In the nlid-t800S, early settlers
began catching crabs Biong the shore frorEE the intertidal zolxP. of xlearby
bays BEEd inlets. La'ter, they 0'xpaxlded tl'lelr harvest areas by devESEEEg
nets alld traps that could be t'ished fronE slnall boats in shailov' vvaters.
Bv tcj20 crab ilal'vests Etx ExEos't areas ot Puget SOUEEd we!'8 Bb013t Bs hloh
as the stocks could sustain, Bxld crabbers begari to look to the nearshore
Eve tPrs ot thP, opexE coast for nev" huxEting groUnds. The. greatest nunEber
of crails prPBPExttp landed En Vvashlngton State Bre fx'olxE coastai N'Bters, ye't
Puget Sound s'ustalns B slglllflcallt fisher

Tile crab flshEXEg Endustry lrl Aash3ngtoxE State Es based on, B single
species! the Dulxgexless crab It.clxlcel'Exlclglste>',, It has been called at var3-

'3'he Dungeness orab, Conner n o; �,ister, is the on ty orab speoies in 3'uget
SouocE tEarvesteL: in targe nurnbers irr oorruriecoiat and snort fisher.'.es, E't
grows to atroos3 n:'ne:nc:bes across Ebe v:ioth oi'Etce oerat:aoe.



Sbelitkslk ond Seaweed HXkrvests ot Ptkget So'und

ous tinkes the marl;et crab, commerciaL clab, edible crab, or Pacific edible
cra4---nam Ps tha ', vvere a tes'tu3'103ual 10 its Utlhty. Lt ls ton Tkd fxox31 c'%! Bslra s
ALeutkakk IslaE3ds to Southerik C~B] ifornla Bikd throughout Puget Sound,
inhabiting the Low mtertidai to deep subtidal zoxkes. En Puget Sound it is
Hkost 8413 I3dax3t 131 the xiorthol'H. Soulkd ilk subtidal vvatPrs up to 400 fee  kn
ciepth,kvherethe substrate is sandyormuddy,

Bunsen Pss crabs d 0 3 iot migrate ovPr long distances or betvvPPn major
fis43Hg 83'eas, 43kt I'ather ixiovo 1Ek BEkd out of the sakne bag OI' OccEksioxkally
irom olke Day '.0 the lkcxt. ALthoikgb sonic tagged CI'84s have lkeen rPcovozed
En ire than 100 3HIles fi'On i where they vvere released, Erlost BI'8 I'PcovPI'ed
vvithi3> B fekv nlkies Of their I'8LPB$8 point. Yhey fPPd on clains. SIIIBLL Ilsl'1,
other ci'Bbs, and Hkarln8 vvkoTYHS.

Liungen ass cra4s Bre poiygvi u !us BnilxEals [IEIBLes Enate Yvith 3Hol'8 than
oike fPnk<kle,', Bnd for this keason only Inaie crabs arP. BLLOkvecl to 4P
harvestP l. Thev Inate ln. shailolv vv"Ster! usuailv nk Late sprlxig Ur edrly
sumkner, IHEIHPdlate!'5 Bttek' tike felnale lxiolls 4ut 4ciore heX nevv sheLL
4a3'deT3 s, She stol'es khe spernk. ilk 8 seknknai recPptBcle, TL3 8 eggs Bl'P.  ertiL-
ized kn tbP: iall, vvhen tney BI'8 exti'udPd BI3d 4PcoixEO <3ttached to the
d4dolnPH, 1alge fenkikles Exkay caikry up to 2.5 IHILLIon eggs. I'.gg-4PBITHg
fern ai es can 48 fouxkd yPar round, but tb ey are most conkm oil froxlk Novckkk-
ber through Febrk ary. Ln Pug PI Souk>d, eggs hatch from March to May.

ln the Larva! stage, xvlkekk Ekekvly hatched crab larvae I'oiik the free!-
fl o Bting p Laxkirtolk. Inany are eaten by slkrtnkps, Lk erri ng, young sahxkon, and

Life ok'cle o' the D!Engeness orah. The 3!lank ton!a i fr<a skvinkmtna I la rvae i o
throeg Lskxphases � � hveasÃoea..aoh taE'eJseeeoknpankeQhyaknelt{loss
o' shell I anr' i n<areasej size. l' averxiles Irrovv through at!oka 1" !nol ts before
beeere.'lr.g sexkkallV fkatro'8 a<ink is.



other marine predators, Those that survive pass through six larva! stages,
svjikYEYDilkg fr ?'6 for tlkreo to five Dkonths 4PforP. Sett llkig on the 4ottoDE to
lkegin life among fhe 4831fhos. As the yoUng crab grokvs! kts progress ks
D3arked by a physEologlcal process called B molt, Yvhich oi".,cUI's ill Bll
crLlstaceans'with Pxternal Hl«6]Ptons. A ci'84n3<ay 3Ylolt as YD<3nv Bs Hlx tllnes
dUT'Eng 3tH first year; tw'elve tix3Ms 46fore lt1'caches Sexual Ynaf13T'kfv; Bnd Up
to fourteen Lilnes beforP it leaches the nlkmrnuxn legal coxnrilerclal Size ot
6<< inches across the back a+hen it is about four years old. Once the cara-
pace 3H a4out f0uE' lxiclMH Yvide, the crab gzokvs Bbouf ODP. 3 �64 pek' n30lt.
M« les Bl'1«l feinales 40th gro A" Bt Shout thP salne rate UY3tll they l'each Sexual
Enaturity; fhen fexnales grokv xnore Hlo?vly than Ynales, Yvhich can attain
larger nkaxinkuklk HizP l'abouts-','8irkchcs!.

ILrabs dtnd & H Krjtwironmex>II
I33kngekless ciBb populations have vel'y hig4. Tlkortality rates d'�6 to

ElatLLral ca'ises BD l fbe effPcfs Of fishing. Natural Ikkortcdkty ca'used 4y
envkr«313nkental fact03.H varies depex3dnlg oil Dlolf stage, condltloil of. thL
an3nkal, B ld the doveloplnent phaHP. Of thP. crabs. ff ks especially hi<'4
Bniong larvae< ?i?"4 ich BY'6 eaten by plankton.-feed lIkg Bnlrnals, and
B3norlg six?Bi I 1UveEllle crabs! <A'hkclk Bl'6 consumed by . Esh axli«i ockopUH.

Dungeness crabs prefer cool 3vafers, and variations in temperafure,
HB mity, «Tnc oxygekk concentratioxk cari Bdv ':I' s ?ly Bffec f4633' 46<3lth, lkk-
cleaHPH in tenlperatLue can HloA' grov�.Xh lov,'er fee;llxkg activity rPdUce
hBtc!Ykng s Eccess, Bnd caiise dPafh, especially vihen the crabs Bppioach
Ynolf f he<have lixkkitcd ability to control inn 63kvatercoxkt«kkt li the
H;= likkiXy of fhP, water decreases. A dPC3'ease ixi «lissolved oxygen concen-
tration lo ?vers f4P13' 3'es3stallce. to stress caused by changes EI3 telnpek'a-
turP.. 03' sallillty.

Hocause dungeness crabs Bre bottokn-dkvelling crPBEUX'es, changes
in Hubs-'.rate also affect their >veil-boing. ModfficatkoY3 oE habita in Hhal-
I ov;-water estuaries disturbs imporfakkt xnirsery areas for juvenile crabs,
Adult crabs forage over ti«ial flats. Ship chaDDols> an«l Hecolkd krp chaxE-
nels, vvh61'8 drodgiYkg BIkd slltaf ion can crus4 Or slxiotlME' th ?ED Bnd their
prey. They are especially Susceptible to this type of habitat modffkca-
tlon 0131'Eng '463r kxkatk ug seasoil,

Pesticidcs arid insectlcEdes %'<iashod 4! rivPIH Brkd sforlkz draixEH into
Enarille 'A'afers also fhreafPxlici'84H. FVPTI sxn dl c03lcentx'BtioYls f2 � 4
parts per nkkllioTYI of s«<xne chel»icals are toxic, depressing reprodu<cfive
functkokks Bnd lowezkkkg I'Os stance to other Stresses,   ~3".Bbs BE'8 pa3".<EcU-
lal'lv Hekls3fkve fo oxganophosp  <kfes< ca3'bakxka es, <3Ekd clllofinatod. hv
dT'oc<3r4olls, v<ihkch car3. l«kll tli enl BH effectively Bs t48V kill nkosq!Ekfos,
The Dungeness ciab fishery in fhe lan Frakkcisco area ls affected by the
dis ,4BI'ge ol polluf«kx3fs---Such BH grease, oil, heavy EIketals, Bnd pesll-
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ckdeskElto San Francisco H<ky, the p73nckpa! nursery BE'ea IOI' crabs.
Yhis is a lesson that should Dot be igxiored ixi Puget Sound..

Crabs trapped in pots endure different stresses. lrirst, they must
conteIkd with cacti other ExE coikiixEecl quart63'.s> TY303'.talktkes D>k tk'Bps Bre
usually att73buted to cax3Tiiballsln, 1DPse EYEortBlkikes Bre Higlkificaxkilv
higlker BxEIOEkg crabs ca13ght while ixk olt33kg, since DPYll y Inolted ci'abs BFP
especially vulnerable to those that still have hard shells, Crabs stored in
live tanks aboard ship or at dorkside holding facilitivs are subject to
additiokkal phys3cail. Bxiid ch63Ykical stress. AccuYDulated BEIHDODia, the
chief excretory product oi crabs, is toxic at toil> conceTktrations. Fkkrther,
«Llihough iew d3$88$6$ have beeIE Flocunkented BEYEOYkg crabs 1D the Hea> «E
Jlukriber ol bactPE'ial <Exkd tulk.g3k] Ex3tectkons occUI' among cI'abs held kxi
high-oensity, stressful cuxiditions. Yhese diseases are fairly common.,
yet th637 3inpact on sUI'vival of Daiural. I'68-1'OBEDIDg stocks 3$ uxkklkowxl,
Predation lroxEI 8 <vide v<3rietp of an3mais BccokiGts for sllbstantial cI'Bli
Diortalities.  one woI'IEE-like predator coY3knionly 3 ofests broodiikg fe-
Exiales, Evhere it teeds off the egg mass. Coho Bnd chinook sallnoxi are
irnportakit predators � up to 't,500 crab larvae have been found in the
ston3ach OT 8 $3Tigle young Halknoxk.

Cokxipetkii>031 wktbkkk cral3 populations Tikay also plav an IEYipoI'tant.
role in crab surv3val. 4'<'hckk crabs <376 vPF>> BbUDdant, there B78 large
3UI38bP3's ot adult feD'1818$ BDd fP'A'Pl' EYiales Ritei.' lkarvesuxkp to c03npete
ivktlk tbe ]'uveIDles for food. BPcakkse DatUF6 YBTids to tavor larger stron-
gPY' Bkulnals tbeke are likely to be highPE' ETEortaliiies 88103ig tbP, voung
C3'abs, c<iki $3 D g ihkctU Bti oY3 H ilk BbuTkdakkce kn fUhli'8 yPBFs.

HarvesIIme
lkk Puget Sokknd. Dkkkkgeksess crab are fished along tidal flats and in

shallo'v waters ivhere crabs bur~ ihex>kselves 3Y3 the sand, $6$3<veed. aTid
debris. Although anyone CBD harvest crabs by hand for his own use,
coiYDDerckBl ci'Bbbers are Only a!!okved to UHP. T'ing nets Bnd pots.

Rkikg nets were 3,'0T33nion in the early comnlercka! f3$h67y, Bnd BI'8
still used bv craobers today. Yhey BFC cokkstruc[ed of one or two wooden
0T' Tnetal hoops that QB<TP H mesh-covPFPd opening A brkdlP Bnd line are
attached to the iket so that it can be! ifted flat from the water. 8ait  fresh
OF irozeil clanks, HElkkkd> 07 herrkrkgj ks tked to the ceDtex' ot the xie't, whkcli
1$ lovv876d to the bottonk BTid Lifted peI'Todicallv to I'8Ynove the crabs.
More effective l'ix3g xiets BI'8 Dlade by <kdd31kg B secox3d ring B3id extT'8
Ynesh t0 pfovEP P Hide v</all< Eh<it cze>«lte> B liUcket shBp�

Most of the Uungelkess ci'ab catch is tak631 D3 lia3ted pots, A/Yhough
there have been Tnany desigTEH devised for crab po'.s, most moderik conn-
Encrcial pots are >drux»-Hikaped > >Bbokkt 36 to 49 inches in diBYDetcr and 18
inches high.. Yhc fI'BII18 ls coDHtructed of ix'on rod, '<Adkich knay bP. coatPd
with rubber to decrease electTolysis, Bud covered kvith tv o- to three-



Tt'e more n 03? n;-,'eness erah fish>?Ty dit;ers
'lit le t 'n>T> that e.' the early '! 606s. Use e.
the hydra  >En lt 6!? 3?ni le  ldheve left!, a  d
poLl U] ? 6i? 3?a t ly et ?I?ax>?na le    '.?E erie hi
{I!?h! have in«' ease 3 the ei in! ene5> a ie
i>exibtli y «>i the E'ishe�>.!'>ma92Ear-snse«t nzsbs
a e?neasnr ?:E 'tiy hand !abave.",tght!. lPhet«>s
nnn tesy 3>vash;n >E«>D Sea Grant Ma"i>ae A>3-
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3nch lftve- to 63'rkt- ;8T>ti3 !pter', stalnipss step] nQPBJ> There ale irAO 6X3
rr  Flee f'strtxleis I ?Xtt'tt3 rl IE310 BIE oPen3ng fa!so CBHed tke ' eve 3 oj the
 Xot,  vhi�4 16>  '.qtlip",?ed xvith stainiess steei triggers to prevent the crabs
tr IEI3, 85661?EEIg,. HEI k a. h: Fige«i iE«i 103' TemovEIEk" til>efxf, IEI add3lEon., BL!
Colntner61ai i.ra4 POts TEIuSt hBVP. t'ai«3 >3/ -EXECh 6SCBP8 r3ngS to aiiOVV fo-
ma!6S an«i undersized crabs to escapp.

Crab po, s Bre frsX?ed BITlgiy QI 3n strings, eacif pol enXIIpped r>vtth 6
Grid�, 	136, and t?nory brandPd 'N 3th the ovl,'n -,T s 1dent3flcatIo31. Tkfe
IVBSR�ngtOXE DepaI'tnIPI t Ok FisllerieS Te'rtf]ates the nnrflber Of potS tIEat
coxnlxlerciai vess;,!s can lish, np to 200 pc>is per boat except in DIfnge-
ness Bay  vhere the limit is 1?0. They are usIEBHy set in iines, 5 io 20
4th«ixfls «366p> Bt rough!y 8 tl ai ifItervals along 6 ch« serf coinrse. Pots Brp,
eeTEeral]v ttshe«i f 'olxl ol16- to ten-d!ay pPF30«is> depexldlng on the t3nle oi
year, 'o'eadler BE1d sea COI3d3tlons, Blld 643EIIdallcp, of crabs, P>o tts solnp.,�
tIEXEBS Ivork Several Str' XIgs Soi para!]63 r>vith eaci  Othel' SU ttfat they Can.
bn io lated 613d recove ted even In TOEIgh or foggv? v attEer
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vVflcEI 8 pot ls 4r013ght Booar f, Elle catch is rexilovet3 BH<3 JPgai-sizPEf
c3'Bbs sortPC to be ileiri on. Efeck 03' plit into 8 I'Pell'caiatlng seav~atel taxEk.
LIIe lest of the catch, BDy fis!I Bud UIEciP3.sized Bncl teEDB e cl84s, Bre
3'etuxneii to tile sea, tne 483t is rep10DlsiIoii BEEd tk]e pots eset. AD effi-
cient creiv can pick Blid reset Bii their pots in a singie day 831d Inay fi;-h
Up Eo 34 40EEXS sti'Blg4t thi'oUgn.. OEM clev~nleDXbel hauls Ehe pot 8408XEi
v3tE3 8 hvdiauiic po'ver Mock, '6 43ie BEEother iliis 483t c83 ts 0 soi'ts the
ca! ch, The 408t relnaills UIEEfe 3vity «it3ring ' 13e eI'I ire picking <EX3 6 setti3 tg
Ope BDoxE, niiu 3lta13 llng 8 speoQ of at!out tM70 knots,

i33EIEgeE3ess crab 1$ Xnarkete<3 3D. tvvo foi'EIEs, either cookPA. iII the
shcij or Bs co3>ke~g shEEcked xneat. Evitich vieMS ' 5 '.0 35 percent of jive
'BEeight. Ailo e crabs <3ie cooke J EEIEIEMJEBteiv UpoX3 Bxxlvaf QocksEEfe,
BIEd BXP. 3TEBrkete i fl.'esh 01' fles31-txo2en. Most stiuckoQ IEMBt 3s packeR in
One- or five-pound! contaiiiers BIE63 ls 8!So EnarketeEi fxesln or f les!E-fio-
zPD, Bithougfi soxEie sk!Ucked nieat Es i3eat processed Bxtc c83Ined for t3EP:
3-etai! tXade, A Inarket has Biso o'evefoped Eor .ive cr«3!3, xvhich are
shiPPe� EIy 83 r to HB3vaii encl other dlstBHt Points.

&market price BEER cienlaX3d for DUEEgenoss crahs vary seasonBHy.
Prices are generaiiy tower at the begiiming of Eho coxnixMrciai harvest
season, vvhexE Stocks Bre abundant BDd catcit I'ates kigb. Later 331 Eiie sea-

'! Inngonosa arab. --hero
iir ool ap for aa!o at Soattta'a
P ko Piano Markot--aro vary
pop3;Iar ir, lnoat roEai'.' <nar-
kota and oHor ar3 attraatEvo
contrast to othor' ailo3333ah
and 33nhsh.
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HOB, BH cl'abs becolYIP, scarce Bnc catches fa]i  Eff, the prlcP iIEC3'eases.
K!I3IIgel tress rab i.oilstitutcs an linportaxit fESIIOr<j Eii PIEget SOLIIEXi

and total JIIIELiiiigs xio3v raiik ttlurtE3 behind geo iticki 0'y'Hteis. Bxid hard-
shel! ciaXns. f'roETE 19,'3 to 't 97�, the BIEIEu<31 coxillxiercial fiarvest of
DUIEgeness crab in Puget Souild averaged slightly over one mH]ion
pou3 t!isi or abo ut ji pel'cerit ot t?le total statP. catch, $31 t975, pE'oduc[toxt
be'-an to IIicxease BIER .TOXEI t9!6 to t98 BIIIEuaf 4EIGIEIgs averageu 3..8
IIIEfflon peuXILfS, Causing PL1gret Sound S Silare Of the SXatOWi fe Cia!3 har-
VeSt tO riSe tO ahOI3t 30 Percent, Puget SnuE3d �13ngeneSH Crab StOCkS irVPro
unite Hta4fe ft'otli 19i4 tiirouorh 3984 .rLIthouoh sortie Huctiiatlons Ixi

auurtdance OCCufred, tIICV Veere XEOt Of tile ETEagnEtur P. Of tho boc XEI Or
bust ' !eve]s ref tecteri b! the coastal crab tlsherle.. Oior.d!rvi fe! ln t98't
l3Lltigexiess crab accouxlted for 39 Eni!iioxl p BLillds ot <! tot<31 catch 8!t 3,9
bEHloEI pour!os fo3' ail crab species taken.
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CFdb Re$03UtrCe MRQBgeme!tltt
Manageilkent of the LEUEkgenPss cra4 fishery Ls 4ased on data de-

3 ived f3 03YE tishing effort, stock assessmen', mortality, and cycles of crab
Bbulkdalice, fik Pugek SOUnd, ri<'.g'�latioxEs <Eri. Bpp! Eed to gP<3z type Bild
�'3«93'Etltk" and duration Blkd tklnkEE<y ol tkshkn y HPQHoEEH

COT stdei able effort has been. expended to determine hov' to nlan-
O' 8 tllP, Dungelkess cra4 fishery COYkskderkrkg Exioltillg cycles, reproduc-
tion, and the 'arinus factols a."fecting xlortality. Up to 60 days after
;Tabs have mol'.Gd, meat yileld is low=--only t3 to � percent of live

'A'GkghE..«.iso, the Elleat tends to 138 Evat"zy, ikikd the sott-shelled ci'B4s Bre
sensitive to band133kg. 138cause hal'd-she!le� cY'B4$ hav� llkuch hkghel'
EYE at vleld and are haz iiel'., <Exl attexE'.pt 3$ En<ide to 3'Pstl'Ect fEsh3Ekg to peri-
ods when thc czB4$ BY'0 not Ynoltliig, This 1$ difficult to Bccolnplksli,
hokivever, becaikse crabs do not always lnolt Bt the same time each year
 Lr'at tike saTLEG tkixie thl'Oughout. theil'. range.

Each year, an estimated I.33 to Y5 percent of BH pots used Bre lost to
the HGBffoor, 9,'hGTP. they colltili ie 30 trap crabs---soixEGtillies foi' up to
ioilr yeal's � kvhich d38 Bnd then 48colne 4alt. for otllel' crabs. T� prevPnt
tl!lese needless Tnortalit38$ Bnd captlik'P. Bf ELT dersized CTB4$ RT d ten ales,
Tllaliagerllerlt agGTLCkeS are Zequlrmg OZ testkrkg VaZEOUS typOS Of 'SaVnk<yS
geBZ, ' mechanisYX3$ HUch BH Pscape ririgs Bnd destxu t, dPvlcPH. EscapP.
I'Engs 83<8 deskgike i to allo%! $313all cl'B4$ to get  Eklt i if the pot< therPby
reducing Inol'talitv  kf UndPzsizod cl'Blks due to iik-trap cannibalksln BILd
UnYEecessary haikdliil. Escape Tilkgs also reduce the time required for
fkshezlnPn to Sort thPLZ catch. Destruct dcvEces CBUHG tike pot to open,
permitting crabs to escape after. B period of time. Ne:x xnaterials are also
4enkg d 'v ':loped tlia t would cakEse pBY't of .48 closllre 3TLechakkksln to d3$-
lntPgra;8 over tilne, thPzeby refeasiikg the lid so thait crabs cokild escape.
t!$8 of destrk:ct devices is not yet requizod.

RegUl<3tor'y' agencies «Eisa Bttenkpt '0 Bl!Pvlate Entertkshexyy cok3fl3cts
among crabbers. trav;lers, and sahlloll gillYEGtters, 'A'heik crab pots areset
3n trawl ox gillnet areas, Tiets can 4ecolrie dainaged Bild foUled bv pot
! Exles Blld l iuo«y'H, B3>31 cra!3 pots lost BH the t�01Pd ln EPH Bre cut. fn Bddl-
ti kn, large Ylulnbezs of czabs Bze cBUght. ElkcldPntal to bottoEYE tzakv<l Bild
Eket flshPZEGH, 'A hich caUHG su4stant3al dalnag ' '.0 cl'B4 stocks.

CGTLflkct also PXLsts 48tweel3 tbc coikknkerc381 BEX<1 sport crab hsb-
Gxies. 'f'his lvas especially a pzoblein ilk the early t�7�$, when a three-
301d nkcl'Pase m co&lmerckal gear resulted kn Opening of nevv' B'Yeas to
coxil xierckal fishing ihat had previokisiy been Eestrlcted to persolk<el Else
fishery.

Some of the problems may have resulted fzoEYL an apparent lack uf
awareness by many sport crab fishermen of the biology of the crabs Bnd
of tli" Iicen to regUl<3te «lEG t3$1'Eery. A survey of ITLtertlclal sport cra4481'H
near Mission Beach north of f'Ort  pardner, found few who 'vere avvaze



LIislribntiert r<  E3angeness
are?I aanu! es 1 8 Pugei
geu lrl. 3.070 � 77, Eaclr Cir-
cle deg:ets average cannel
landings frere !he vairEa
given ta the Xt<e>:1 highesi
value,

tha  crabs xno!?. 148<7 4P�Pved iba  140 exoskeie ons io!EExd OE! 480848s
x%070 148 XPsu!x i!x l '03xIEnoE'clat crabbezs kIihng 83HB!! C3.'B48 Bnd �v03'fish-
3llg tho stocks. Sx>OY  cr8448rs B so 4..4ieved �<Bi collllnoxclai crabber's
Evexe taking Hxost oil tho iaxge crabs, 6 red!Ec iolx!H spork s!ze !iHIH irox3!
6N itic'iles ic> 6 Inches dici f!Ol BYHP!iora?8 �is couAic ,   onIIIIercia  cl'04-
hers coiuniered � wvB4 so!He !E!Sh?icaiioEI �  hat spori fisherxnen nov;
harvest ?he 6- io 63>-inch crabs lhat 1".OIEtd nlo>r!HB!!y 031?01 the i'ishery
af  er ?heir ncx l Eno!  ,

Apor  crabbe!'s llxave  radiiioxla!iy 480 3. col1cexX!Pd i4BE COHHHPrcia!
cia q!lers vvere iaklxlg BH ?be ax<aliablP, cx'Bbs,  <OXHH10rcIB! 80ori En Pugei'
Sonrld increased during ',he 19!Os -'roln aboui '150 vessvis in 3.972 lo
HPBr4'<I 433� 43' 1960. A ill 'ense xnorakorrnn1 3vas 031acled EIX 3960< vs 4!ch
redncec? ?he nnxlxber OI crab ficPXEses $0 iess �013,3�33  "B!P or  rl!Hsfer 0?
!iconses is prohibited!. 'f'48 targPt !evei eslabiisiled  ' <or lhe coxnnlerciai
eral> rish03';! s Z60 eiigibie; osseis.

Yhe Fuhilre OIL'Ibo~erCIA Grab Fi'l@hler3eS
V% 3� tho exceplion oi certain are!3s 3n A!aska< knc>3,'vxl Vt< es  Coast

crab s ocks BI'0 Pxpio3iPli Hear ExEBxIEIEuln susie!nab!8 ~JEPid, BIER cakc4
ra?PS have ieveHeii 0Ii and BI'P., II A expec?PR to cha3xge. Ybere 3s B 'sveH-
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est<'bllshvd dexElaxld tol' Duxigeness cr84, and lt DE'lngs 8 high pl'ice ln
the rnaxketp]ace,

St<3 "ile  lani inQ Bnd 4!gh pr3ces nugbt appeal' to Enake cT'abs an. BCO-
EIUETEica]]y viable c<3ndidate for BqEE FC!Ilt!lre deve]optant. !ndeed, l840-
ra' oxv trials conducted in UregOEI have shown that ]Dullgexless crabs call
bi ]F3'P ] 813d cil]tured !n captlvitv thr�13<~4 the free-sN !IEIETEEng larval
H ta<ge. Yet. thv: coXEllxlel?Ol<E] fBBHE41]lty cf. BrtEEBC31]tEEre ot 1f3EIn~eness cl'84$
Ht3]l fa ",Ps "� any pT'obleXDS. Mct]lods slETEllBX' to thosv, used fo3'. clEltul'IElg
  Ff«n!TB ]obstv"s 138vv 4PPTT proposvd 4ut none have EFP 'El dvveloped.
  labs ivou]d I'eqi�3'v, BxpeTEsive s�l>]F]ex3%813ta] fPedlng, and fevd convPX-
sioE3 rates are likvly to bc poor. GroN th rates Bre Hloxv; two to three years
� ay 4i-', re!]Elired to prodUce 8 conTXne Cia].-sized cl'8]3. Finally, the
L]ullgeEIBHH cra4 s CBEInlballstic EI<Etur» wou]d necessitate HX>ecla] enclo-
sures to separate and protect the soft-shel]e i, newly lnolted cl abs,

The red or 3r>ck rrab� t'.031r>er productus, is an abundant intertidal
HpecEcs that deserves xEIBEliloIE becauHB 3t is so!net!31!PS CBUgbt i3% rrab
pots 8]031g vvit4 t4P. 53uXigeness. ]E Es EEHua]]y louxld lEI habEtat ihat ls
I'ocklvr thaEI lb<Et pXB!83'rerl by the k!ungerEBHH  however, arid lt is Dot
conllnelcial]y valuabl ? because ol lts slxla] l Size, F xperE3138ntFX] 4<�'.vest
p !3'!Tilts  Pie P. THHUed 3n the BB"lv E'q!HUH 4 it Tlo ilsheI'v developed. SUIDP:
potellt! Bl T!lay exist ior such Hi fishery  4�t it ls 13X3!lied Liv ]AN' Xnarket
vali e Bxid g 'Br 788 tl'Ect30GH 3%88dPd to protPct X48 veh!80]8 l3UX!geness
I ?source. AEIOthcx Species  tile black-c]BA'ed crab, L >pllop IEIopB ls
48]]us, is believed by oystermen to be a;!scful predator that appears to
feed prefelelltlally oxl oyster d3'i]]s. This heavy-c]Swed rrab 48H report-
Brl]y xedllced the Erlcldcnce of drl]l Exltcstatloll oEI low IEIteltlda]j BxEd
sl!btidal cystvr beds in Home areas.

The future r!f tbv, Puget SoEIXEd crab f'ishery will Ienlairl bright as
iong BH 03'Itic<!] 4843tats BT'8 prcitected fro n darnagc X'Bsultlng tI'onl Ina-
xllle industry, pot]jutants, Blld coilst33I!,tir>3% Bctlv!ties, BX!d BH ]031g Bs
xnr>rtahtles assoclated with bottoxn trawl and sahrn>n Det hsherles <Ere

DllnnlllZed.



CHAPTL'R Six

MBD has Ellade '�$0 OT 373any 0G?410 ioiods iroTEI the $0B; SOD!e oi
there---such as shrilnp have beconlie common as seafoods, otbers---
such Bs sP«k UE'c13EDS and sea cUCUTDbers � --are sti]] considered rathPT
;.2  !tic 4> DlBIkv co!lsUIDers. !!>]a!!y of these E!kar3?10 speckes BTP, fol3Dd in
Pug kt Sound. Shl'!D'!p '«YOI'8 OOETEDIPrc!B]iy ha3'vested ]'i�1"-' Bs car1y Bs
i888 4v fksherlliP. 1 us! Dg 4PB  4. $03nos k!PBT AxEd83 son is]and. YhPy soo!l
rep]aced their shoreboun� gea: with hea!D trawl iets that cou] .' 48
to «vec] 4041!kd $!X!B1] stean%40ats, and opene i ihe !vay tox !'Bpld deve]op-
DEPnt of t4c shk'knkp fkshery. ThP. 40BID t. Bw] coU]d Oasi]y 48 ha!!d]ed 4v
UT� ill,'ED f!'!$!D B $!Yla]] boa'.> Bnd till<'. ]Eght s!xnp]P. gPdf B]]owed T?3<EXEy
people '.o PE!ter thP. $]lri!%!p tishery Dear ETiajor Enak'ke't C03!tel'$ ED Sedtt]0
BI! i Yiaconka.

ShrkxE!p groux3ds 3D centraf Bnd souther?1 P!! get Sok!nd near Seatt]8
ik!id 1 >>cokr>B I>«'Pre  ] !!ck]V  lep]P, Pd and 4y t UOQ t110 ikshery 4<3 d to ex
palkd to the SBEI JUB!E 7$]ands BE!d Hood   Bxka], ThPTP> Bnd 01sP<>vheke kxE
i'40 SQUX!�, shr? ET?pel's St	1 'A'OT'k ihe '«vBters with beaxEI trBVV] !Mts or pots
1'elrl�!lscent  !f thP PBI'1 j years of t]ke Esher'y.

740 ?T!oro exotkc spec!Ps 1!ad Tkot gone UT?xkot!ce	> 83thPr, fn t?10
ec!r]y t900$, a Daturahst reportPd «3n ihe poss!bk]lty of hal'vestkng P�gPt
Sou?!d echkTEGG !TIDS---part!OU]ariy sea Ux'cnlns 113 d starf3$h EOX' food,
There was Do rush of eklter risix3g entrep ODPUrs '>vi]]i!lg to deveiop
Xi!ark!"ts ti!3' these credhlres> ho'«vever> Bnd t?!ey '«ve!'0 vkrtUB]1 j< lgnor !d
for the Dexi seve?!ty years, Today, tiiere is significant demand fur exotic
$0>afoods !D the Ork !nt> Europe, Bnd !Dcreaslng]'«' ED the Ulklted States,
AE!iknais such Bs sea !lrchirks> sea cuculn4exs, Bnd jp]]yfish are used for
food dnd Bs f]avors Bxid co!kd!x!kents. JTE Puget Bio!knd> t]10 g104U]ar sed.
Urchin <3Dd 3ts r01at!ve, the Siug-sh<!ped sea cuculn?2 !r> EIBVP 4cl-:'D the
pX'!Dle eiexnents!kl t!10 devP]oplTient. Qf Dew co!nx!lercia] f!s1!efEes.

V!,'est Co:st shrin. pers catch ainlost oxc]usive]y species of the fa?xk-
i]y ? BDda]! dae,,"hlch colic !3'Et3'Bte lr! coo], tc?Ykperate, Bnd $134BI'ct!c wa-
?ers. Of t40 tw'8]ve' spec!os of panda]kd sh !Inp repr !$0?Ited !D ihe
wor1d's f!sk'ler�$, seve� BE'0 corn!no !. to PugPt SDU3!d. «VOT]dvvide, pan-
d�]kd $>hl'1!np Bcco'unt fo?.' oxE]v B $3«DB1] port!on ot tota1 shk!loip 1BDd3ngs,



,g,le i ti <f? {In{i, >>PokveP j Hc J'vesi s {ft plk<>vt SQ nz? ci

P {113811� 81?r:J.lp {pra'»>>rls! <ll'8 Eh8 8:111  sp8 ',188 <>F 88>D?J{>PJYist ialper-
l lll88 l?1 Pi]g83 S8 lz>�. zh8$8 S>hr:H?3> r888h 8?>' <33> .'8 ?g h OF {? J «1 1>ir>8
1 H ;?18S.

Bbo'!lt. 8 to 20 pezcl>Ekt, The bUlk of vvc>rk� shrkmp {:BtchPS 4ejokkgs � the
faEX?ij 3> p >n<303Ci<EP>  Vhich inc!EERes &P.  -.UH  .east pra'A'Tk,

'~4BJJ> of thv. same phvskca! a?lct bkc:!ogkcal tactozs that Btfec;t L!UEkge-
ness crab also BFfc:ct 'fkriTEkp. Like  kzabs> adkIH pax?c]a!?d shzilxlp pres kz
�<<v 3>vazez texkkpezakL!z� dnc! can toiezatc> nlodezate unct katioz?s iJE sa!in-
ii, Hukvev>er, !Ow sa!tJ? ity ! vveis can inhibit iarva! paIkda!id gk.c?xx> th> an
eife kt opposk<e that tonnci Eor IJIBTg pelkavi� shrimps that Usv. estklaries
as nuzsvr>; areas. i,i<>ht is B!so an tx?lp{arka kt growth factor. i.arvav, are
UF o"1 E{kkk>kd,o> be aztz<«c,teci to higfkt, whereas Ikkve."?HPs BEkd adnits iexk f to
avokE3. Ekgtk ec! <kzeas. i ilES tvac s To veI'tkc<31 E>BEgzazkokks Bs shzkkrkp f02�vv
3 ooc3 stocics 8'lat Bx'e $3ght-coxkt?'c j tech, ADIEU shriklkp f{>1iovv' thPEJ' pzP<j Up'
froJ33 the hott0332 lilEFEng thv> i<Etc Bf'.errloo?I 8336 PveE33Ug, <Ekkci zet3 rrk to
�e 4ottc>3T3 Bt >38 YTE.

Park{dail j s3kr3UEP a!so Hkkgrate ikozkzorkk<k i'»', 4etv~ve?k UPB: Hhoxv Bnck
0Hsbckze I>» aters, Tlkis TEkigratiolk patteFIX JTkav 4e assoc381eci R~>iHI chakkg{.'8

tPEXEPc3'at' kze oz saikTHtv> 83?ci <>vlth thv,  >nset ot ?>Teeckkrkg. Pazk�8/Etwas
83'. carkkkvores tokktv raze!; h<ave?ho» been found to eat plant m?kttcr3
tfkat eat 3x38x'Erie 'A'ozkrls> sxkka!! cz kstacea?ks  $33ch >ks copepo is akkci {kkk-
phakksk?6 shzk np!> OE' thPv 'vvk!! teed On  fl'. Fktz s   react BTnnla! BE>� pIBT3t
?X?;>lt t{ 3'',>,

P83368$36 si{3'iETEp BE'e protBJI fzic hPJ.'nkaptkzOD3tcs---tkEat ks, eac!k ETk-
 Elv3cilka! skkrklrkp .'  stores f?zst Bs 8 '.?1<31{»', theTE  EEILiezgckvs 8 sex chaxkge to
ieIn<3io. iierznBPhr<06itisEJE Es l«at. 1 xlcorklETXOTE BJkkc?Ekg nkazik3P. c3'e<?XT rc>ls; it
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occkir! 3Tk othPI' shk'EITkplike spiiclcs BQd EIE EIkany xjku!!kkscs. Shr!TEkps Ekskk-
Bllv spawjl «lllring t4813' fkJ'st 1.2 to  8 Hkoikths, vv'4PH thpv B7P D3B!Ps Bild
bptwppH pnp � twu 8<k@sulk< !B  pl' c!kajkoe to le!Jxlalps. <<vhkc�  hey renkakjk
t�8 3'est AT t4P13' �vPS, !TJ B fPw cases< the feXHB� pl'lase lnay «levplop
eBE."l" BIEd the nka!8 phase Elkiiiy Ekevc3' Hkatl3I'c.

MatJHg occnk's 3n  he la	. ! !EP TD<J!8 B  aches kts spi'zETE � <E recep a-
c!e uxl the EEJk«! prside of the female. She spa<vXES 2,00� to 3,500 eggs that
are then fertilize«l by the Jvait!kkg spam' Bxld 3 83IJTJ�% EH tbe egg sac D31 E!
they batc4. !H thp. !Bte w3nter 01' early sprilkg,  hp: IJew'ly hatched !Bl"ae
IUEE3. HM c<uxjk Jxk Jkjki ii<'.8 ot «Jt! Ei..r p!BH ktun and p!BHktunic !B3.'va P. fur t vvu to
three Enon ha, Yhcv Jvi!! pass t!kroEE'h five ir six larval stages bet'ore
l ieci !3E33Hg !Dvenilps arid sptt!JUg down tu B seIH14enthlc pxisti;Dce.

l�kt le Es k Jown oi HM d3seases Bjld pal<383 cs of paikda!id shi'Jinp. A
condition known as "black spu  gi!! discase" uccnrs !Ek pirkk shrijrlp uf!
Maljle, Bnd lkas been 04Servp«l 131 pkikk S41'JH'lp uf. kudkak is!an«l,
A!aska< 41k  1' Js nu  krlowjl <<vhe !ker  hks dksease ks tata!, !J [Bny s!pec38s
cif pBEJLEEJ!kd sh3'3Exip endikre paT'Bsites � t�8 Jnost connnon Bxx? sjjka!! criks-
 Bcealks called Esupods bkk   he ef lee s do oot iippeaE' to present 8 ma�7
threat to shrimp stocks or their coinnlercial va!kke.

Pl'cda<01's, which lnclnde I<13'.ge predatorv fksh snch Bs 7uckflsh Bnd
<�>fish sha7k, are the pk'EITJBry caikse 0! shrjETEp Exlurta!ity. Seasulkal val'I-
B koiks Elk;:<14DTE«laxlce «JccUT' apparent!y 4pcBUSB uf high n<ox alltkcs dikr-
1Hg �8 larva! Bnd carly B«311!t stages. !f lax'ge xlllETE48rs of yoUikg shrixikn
silrvJve tbcs«'. Eka UTB! canses ot ITkol'talEtv,  hen 1  ls lkkP!y  here will Oe
good stocks fur a fls!Mxy

Hcj rvBsb!ng
PTEJ!et Solijld shrkxjk!J fis!kerEJER I Usp. either 4883H. trawls ur puts to

hai'vcs  shxln�p. Yhe bi?BTH  raw!, and B nlodlfjed versioil <:<f E< CIE!led B
pkpp trawl, has 48p3J Used ]ocB!ly since t48 Iksh87y 4egan BHd Js s k!!
LEsed Exl nol'tll Page  Sound axld the SJJ!n jkEBTE Is!<JTJ«js  Yhe type of otter
trawl oj shrimp traiv! used in thc «'u!f 0! !v!exicu is i!!ega! ijl the
Sunjkd. I Yhp bealjl tk'Bwl Js B cone-shaped 3Pt. with t! Je Inonth held opPH
horizon ally by a bea n rn lning across thp tup and directed by skids at
PB04. 87EQ ot tbP bpank p~p< B<JSP Jt ks tuwPd throEE<~h the k<ia er abovP,  he

40 <' ink, 1  can bp f3shpd Over 3'ockv snbstE'Btp
Shl'1ExEp 40B s <El'8 snlall  less than 6� feet JU, levgthl< two-XDBD ves-

sels that carry only 4asEC eqLEipxjkeikt re« kjired to wjnc!E the traw! 131 Bn«l
oil  and lift it unboard. Yrawl nets are sized to suit the capabi!i !es uf
 hp, vessel and crew and. are EESEEBI!y !ess than 40 feet Jvide at the beam.
YhP. HP  Is slnall enongh to 48 tuv'p«l 4V B snlall 40at, 4U  Es ilXJeffective 3n
COVerki>L large areas.

Sh73U 3 p pots Bre 40x framps covpI'ed with wjrc IIEesh or fE483' He "
ting, 'vith two or Inure  Unxkels s!oped  H<vard arkd a 2Y<- to 3-inch c!rcn�



Et !.' shti oil  poi lheE !'»::
e !B b !em treiv1  tefO ere
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Lar upPI31Hg Bi ihe EHHPX exld, Theru 1$ 8 xlxiEIEEQUIH Inesh size iuI' thP, pots
ixi Hood Caxlal and nu Xnure than 400 pex boat are alluv."ecl ixE Puget
i!T!UA li PxcPpt EH Hood Cana! xvhe3'e the llxlllt Es 50, Bud ln PUE.'t AExgeles
vvhcre the! inxit is EO. Puts, set singlv or attached! Ey!sruulxdlilxes. Bre, sot
at regt3larly spacPd Ex3tervals, Bnd Bre hBlted   vith such teEnptations Bs
calllled flslx, Aavoxed cat fuud, fish carcasses, Bnd cl xEIES, A varlPty of
SH7all povver huatsi such as open XEEExaboxlts ! '3 4 � 35 feet! Bnd gillnetters,
are used in the fishery, and the only Execessary equipEExelxt is 8 hnP, tlauler
OT' 3'eel. Yhe one- 01 tvvu-persoxx crckv BHluads thP, catch in the late
afternoon, so that Et can be Iced lor dehvery un the saxne day and sold
tresh in. local  narkets.

Yixe shriilnp season is April t5 thxough October 3.5 tor travvling ilx
t u«et .ooundi BTEd MBv 15 tel'013gh i!epteE!xbeE' 3.5 fol' put flslxxlx<». Yvvu
ale<Rs uf the 3nlalxd waters have special resbxctxons On shrxrnp fxshx3xg:
the seasoxl in Hood Canal and Carr inlet can be closed vvhe!!ever stock

abundance is estimated to he toc lovv to perxlxit colllxnerclal harvesting.

S4rxmP Propel.V.3L;G.Oral! md Mazketmg
During the early years of the Puget Sou!xd shri Ilp fishery, prudLEC-

E300 !!<3rely kepi pace < vI[f1 local deEIEand. Starting froXH 8 IIxodest catch
of 5�00 pounds in iBBB, annua! catches gree' tu 8 peak 0-.' 400,000
puuliIls 13'1 the years E.t�3 to E915, Catch levels EEI the cultrellt flsllPry
have ren Billed at 8 lovver levPl, xvhich has huen relativPly stPady in re-
ceElt years IBet<veeTE ! EBB and 3.9B-'  uta! sixrxn3p pT'Oductloll 1EI PUPet
Sound raHged from 8! 0!v of 9�00 p  uxxds tu 8 hi"h of t50,000 pounds.

Historically, 840Ut onP.,-half tu t vu-thirds uf thP, tuta! P13gPt: »uund
catch has coTHP. fruEX3 the put flsheXEes of HA!Od Ci<ix38l Bnd Cal'1' 73xlet,
!Ence ! 9BO, the bulk o»t &E ! pot cBtch has occultred ln Hood  . anal,
 r»»dxele colxlxllerclal and spu3't catches cuXHhEH ed h avP, ran gPd tr013 1
t60,000 � 200,000 p0131xds ixlxnually The ! >eaxlx traxvl fishery i whtch ls
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harlned ln Hood CBEIal, has 488xl coxlcenllrated around t48 San JUBD ls-
1BDds Bnri En xlox'th Puget Sound with catches conslstlng p!'Inlarliy oi
pink arid coonstripe shrimps and spot pra3vrls. Sprit praXvEE» are the prXI-
Iiominant species takell in Hood Canah During the 't960s;Exld 1960s
soxne shrimp v Pre landed from Elliott .Bay, hut DO lETEUtiE3gs havP. beell
reported ixl recent years.

T4'8 pa3EdaiIid catch Qf Puget sound ls 8 SIE>all fl'action of all Ã8»t
t~oast shrnllp laXEdlngs, %'hich Bx'8 dol3llnated hy the Tlox't4813l pink,
PGI3doiE3S horeoils, Bllci the oceaxl pink, P. Eordonl. These slow gro' vETEg
BTEd tiny shriimp  the ocean caught species average 200--!t00 whole
shrlHlp pex' pound I were caUght. 1D huge Dllnlhel's ETI tile late 3.970S> w3th
ca'tches ot Over 150 TE331110TI pounds. Slxlce t48D> t48 catc4es dPcllned to
just ''t million pounds ill 1988 duP in part to Overfishing and thP ef-
tects ot i�'1 XEIEO, The catch off thP coast ot 3I!'Vashlngton has Blnounted to
ahout five to ten percent Of the total %Vest Coast catch, ranging from 0.6
to 12.7 xniilion pounds arlnually from 1968 through 4982, The larger
shrlDIp taken Hl 'the SQU3ld BT'8 also harvested Otf. tiI8 coasts of westerEI
carlada Bnd Alaska: the Alaska pot fishery fox' spot Bnd coollstrlpe
alone took Hlore thi ITE a halt TnlllloEI pouxlds In 1983.

The processing Bnd product fol'H3s of pandaild shl'Enlp Brl': Dot. conl-
plex, Most of thc SETEali pink shrimp are processed peeled, cooked, Bnd
froze!I; 'A"hexeas the larger s4rlxnp Bnd pl'a'wTls BT'8 oftell solci fresh, ei-
ther peeled Qr unpeeled- � the best product torms tor these Elne shell-
fish, The smaller shrimp have proven diHicult to Tnarket at a reasonable
price in. the face of stiff competition. trom imports harvested in the
North !Uiantlc. The Hlarket for hlg4. quality lal'ge s4rlnlp ls very good
3vith especiailv high prices for fresh products. Because of the hnlited
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supp]y ot iarge pandaiid shrilrlp, most of the praxvEIS sold in the retaH
YEIBrkets and lestauraEIts of Puget S0Und are pellaelds iYYEpolted froEYE the
Guff Coast, CBYItrai BE3d South AIEIerica, and Asiia.

R3L,SOiLml3L;e M@3Img3l.inic;in'
MBIYageEIIBYIt of Puget Soluld shrimp stocks has focused on com-

paring catch  eve!s to popu/BtioY3 esti3138tes, and closillg the fishery
vA>831 pouulatious are 10>v  illdica[ed bv lov' catchesj Bud duriiIEg
spalvIIIE3g BEId egg-heal'lllg pel'Iods. The E<Vashlrlg[oxl. Departnlent of
Fisheries i'RVDFj estiIEIates stock abuxidaYEce before the season opeYIS by
settIIEg pots Bt stBYIdardlzed depths alld Iocatlox3S< BYEd calcu!atEYIg 8
catch peY' IITLit ot effort NCPL3Hi to pI'ovilde a popuiatloll iEIdex. ThPBP.
catches 8/so provEde data OYE fletphellcy of <3bulldauce vexsUs sh3xuxEp
jeilotiE to <EiiorA. Pva]uati03Xs oi year to Vear vaxlatlox3 3YI sPB'A>'EIIEIg OI'. I'e-
cruIEEIIellt success Atter the shrimp SPBS031 operls KvbiH surveys the
fishery to deterxEIEIM effort Brld XPviel<79 ilsllern3ell s !ogs to kPep track of
cBtch Ievcis Bnd ad!ust thell' estiIYIates of BbuYEdax3ce accordlxlg to the
LPL'H Blld overaH efforts to ensure Bg83YIst overharvest.

These nlanagexuellt tools as weH Bs <3 3eYiulleIEMYIt for !Brgel. EYEesh
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p'8 ir!ckj in pots, have heerl Erlost successfully applied in Hood Canal, an
BI'CB that. 1EBs experienced 1ITlczBase«l fish!rig effozt ED XPcPElt. years.

Bee<3 USP. t48zP, !s st311 Do j!m!t to thP, ElunlbPZ oi colxlrDPzclal licenses
issued, Erlajor contllcts re!oal!! between con!merc!Bj Bnd spor't hshez-
I!!8D, wbo Bre compet!Tlg foz the sallle shr!xnp stocks Bt the sanle t3D!8.
Thus, !vhliP the B	3ount ot gear BTKi conlmel'clai pressure could 4P, con-
trolled by H limiled entry systelx!, there stijl wouj.d be unresolved prob-
JHXEEs Ot Gvel'iap Gf con3rnerclai Hnd. spolt flshlrlg, particujarjp 331 Hood
Canal. Ylle Departx rer! t of Fls46rles 4as Dot Hs vet bePD glveEE the au-
thority hy the i.egislatuze to develop new management programs that
could lead to B solution to these con!hcts.

EXPm@mg Jkhe I'ISIjtery � POSSJtbjtjlji48S @X' ProMejtj!X@
MBEE<!ge!r!ent efforts to ilrlcxease t48 cGEDTEEerc!aj shzlETEp catch En

Pilget Soun«i Hre jilnitod bv ihe B413ndance Gf DH'tulBJ stocks, '3<< hi 9l BI'6
harvested at the level beliieved to he the maxirllum they can sustain.
1 hei etol' ':. tflo potPDt!i! J of 3!Ecl'easing shT'!Q!p pT'odUctEGD tllzough Hrt!fl-
c!aj cujtlvatlorl ls be!D<g explored by t48 NBtlon<31 Mar!De Flshel'les Ser-
vice Blld t48 1 ilriversity Gf "Aashingtor! School ot Fisheries. Pax!dajid
shr!TE!p have bePT! sUccessiUllv cuJt Ore j to tile Bdl!lt stage, Bnd pllot-
scaie R«juaLE!jture systPTDS have bePD  jevelopcd. SGEDP. spec!Ps s40w
poor growth and survival v'48D cultured 41 hiigher densities, b Et the
species that appears to be best suited ior culturing is tl!le spot shriimp,
POT!dnlus E	« tyceros, Spot S4Z�rlp culturP stijl Trmst 48 coxlsideYed HE1
expe. 3TE!entai venture BD«l lts cGTEE	36rciaj fe !sihijitv !s vet to 48 estab-
lished, Nevertheless, the capability of an aq!Eaculture enterprise to pro-
dUce lar'ge, pI'PEXE!Uln qual!ty p<3ndahd sbr!r!!p ls !ncentlve iol' cor!ILEIE-
ued work jeadir!g to commerciial culturP.

Ixl B«EdltEOEE to Pal!QBJ!d shI'!nip, thPT'P, Hl'6 a DUEXEbi!z 01 GtheY shx'11%lp
tarn	38s ln Puget SGUT1d Ev!tll poterrtlaj colninler'clai !Tr!portance. T48se
Erlcluiie I! 3>UI!lber ot snEB11 shrimp spPc!Ps, such Bs tile little gray
s41'llnp fCZQ"0 sp,i, wihlch. Bze Boulrdalrt !D Rhajj«!v' !E!tert!daj watezs
a!ld t!«jepoojs but Bre consldel'ed to be too sET!i3ljj arid «hspezsPd to 1383'.-
vest commercially. These snlall species Bre 1!ri,zed by Oriental consurn-
ers, v'n«! corlslder sir!ail, ilglEt-bodle«i, wi�16 sjlrE!r!p to be 6 dell .acv
HT! «1 Ble wliilng to pay h!gh prices foz t481rl. Ybeze Es Do lx!to!'30atlon on
trle abun«lance of These shxDE!p 13! Puget SGUD«E, 40<vevPZ, Bnd Until
thPEZ populations Hre assessed, Enl't!Btlon of evPD B s!%!HJJ-scale cornrner-
c!BJ f!shery Es 3>03 tPB~!hjP

Yhere BT'P, two shzixEEp species tha t Hre Hhundar!t ED PUgPt. Soulld
Hnd ja!'ge enoUgh Eo he consldel'ed H coxnxnerclai ZPRF!!rrcP t4P. ghost.
shl'ux3p iCG JJE«lx!  ss E co Jlforn!ens!sj Bnd thP. DlUd sllr!xnp fi!pogehl«1 pu-
gettensisj. Y4e ghost shrirllp has a large, soft body but does not jlook
Tlluch like a shrimp; tile Mud shrirr!p !s large Bxl«i has H Ixlol'8 shzlx!lpl3ke



SliP, llls jk Gxk� >SPQEvee j Hol vests of PugPE. Soun� Yha glohnlai and readtly
3 ch»n tin 3313 l<,e<'. 3xro E331 .' s
EEQXvesteii 8 '37>xilercla>ly
froiEE Qokkllexx3 P xget Sc>nxld
<3310 lh� Strait o. !E!an i!e
Flxoa, The red «xc hi!a .',s ttie
]Sr<gest Evllh a d;aXEEeter of
EEp <c> five klxo>]as arid sp3xle!i
tv»>o l»ohes Eong. Only the
gon<Eds. vvill<ah,<an J3oco33EEt
fox up to Zs percent ot the
nr hlx 's E~efghk, are ooa-
<i� n< 3'

appea]'.BEEC8. Af th augh OVSt87 groVv 875 ]Dight 'A>'elCOXDP, COXXEmerC3 H.1 har-
vest of tileso shrimps, Bnv COXEEExkcrcfal Use is likelv to be limited to sup-
plvlkng baEt ]x'>!ll'kets> X]38<cause lb<8 shrimp s size Hli i  lppe<32'<Exlce Bx'8 ]lot
v, ell suite l to the foo l market.

SEA URN~ S

OI the th78P. spe!ckes ol sea 131'cbl3 s co]xkx]loki to PEEg it Soun l---the
re f sea uxchiD, Strongylocentrotus froncisr EDUS; greeD sea urchin, S.
32'roebo>r:fklexksis, Hx] l purple sea Urchin, S. eureureotus � ollly the reci
sea urchiiD is harvesterl. lt is larger thall the other hvo species Hx]d is
relatively at»UD iaDt, The greex] urchin, Evhile abE]D faut, Es usual l<y too
s  nail to lkRE'vest corn]x] ei'3 ',Eally.

t33'Ch3E]S Hle B faptilv'8 fee ters, Hn l thougil they graZ8  Hl Sea@~Pe i
lvllere lt. 1S ploDtltili, tbe v CBD <kfs333 surVEV8 qUlte EV8	 OEX  fetrltal Enate"
rkal BXE  PVPD  i]S<lofved;>E vanl - EDHttPX 'AbPYP 27ch]EEc are very abEUD
Ba]lt  Bs +.hev Bre 211 SUUE48734  ..Bfixc!3'] EH,', tfkey call overgraze sea'vveei1
stc>cks> Evhich Hlso const3t23te BD 3"col'EoxEllcallv valuab18 crop.

Sea urchin populations BEEB after te l by food availability, pre fators>
and disease. They are pxeye l upon by crabs, starfish, llxlfish, seagulls>
i<�131 soa otters. Mass molt<'313tEes of rra f sPH. Urchlns fEave bePxl 1'epo3 teed
oH s iutfker]E Hx] f c83ltl'Hl Cafifor lka> resuitlng Ex3 tbP. 3'Bpi f XPcoloulza-
tion 0' thi'. areas by bl' Evv]E BlgaP,. <SU!,h mortl fEties have practlr'Hil sig]xiti-
cance because they can 3 PVP]'.se tx38 ovrargrazilkg of kelp by la3 ge sea Ur-
cllln popuiat3ous <vvflere kelp ls HD En]porta]lt c3'op, or 1'Elortalltli;s lnay
tax'eateu ploductioD vvhere H De]v fisf Eery ls dr'velopiDg,



.'2hzlrlkp GIEd OUEBT NolllnAiJEEHC{131 Sikelljlslk

Res03JIriL'3LB 5'IarNa~~eIJ� {PJ0 t aIJ 8 HerV  .Shee
HBCQUHB Hea UrcbEDH Qr ' QTE 1ITEportani Hoi<3zce iut iciaii for Tna {3y

benthic Qninkaisi the EVQHhi33gton 13opaltmont oi' Fis'kories has est b-
llsikoci zestzic'.ilu ks iun 3'ishing se<380T{s, 3 TBQH, 8178, fishing methods, and
species. J. he Tevkliatluns aro desEgrke{l 'tu 130 tlexlblo Exl BIEHUZLTE{< tht',
Tnaintenaxice i: f high {IEIQ1!ty stocks QXEd ilk meetinlg the needs of thc in-
{lUS t.' y ' v'lalkagi Irk Dt dcCISLOTLH Zega Zd 3 ng th 0 J uca '. Et!13 ant! 83 ' P. Of '. he
harvest <3TBQ 8!'8 baseti on HUzvcys xnado boture Qrkd after 'he Season< i aid
OD U cfkkkk C<itC<v!  Ogs alto J<ln{XEng tlCkPts fkiied ont b"i< fkS"! BTITkPTE, I'Esh-
3ng 38 I'BH zlc ed Bach yeal' tu ulke 0!f thri.e Hi:-',ct�3's <3139Tig tile vvasbkngton
coastJinP, of the Strait of,luan de 1'Uca fronl Capo Flattery ITQ uush Is-
Iarkd 18 Cl{3HOd! tu Purt TuvVTEHBDd. Harvt Htlllg 18 I'otQTPd Vv'{thin permkt-
ted fishing areas; upon one year, thon closed fuz tlvo years tu allo>v nat-
UTQJ recovery 0 Stocks, in addition, harvest has been ailokved in tire San
JUQD 181QIlus, exc{lp'. Ju Saxi,3UQT3.   hs{30381 ax3{J ": portkcin. of tb{P. VBH.
coast uf Salk Juan island, Evhich Qlc {icsignated as Hciorktifir rcsozves:xkd
aro closed to fishilkg tu pzotPct Hea Urchllks Q33d other HC lent{'kcaliy ID<-
pol'tanlt Species.

Harv!:;<Hti 3k<3 ls 3'isst3'3ctpd � TPd U3'{'bins 3/'< to cled. I kchos 1<vide<, and
greorl Urchins irko Size liklki',3: harvesi ot' pkirpie Uzchins is pzuh.'bited,
H<ETvt Ht3 3 g 38 a iiokv<ie{i on1y �ctobcz 'hru 0 gh April.

Soa lili;ikiiks Q!"P fishPd locally sky {IEvors 'Using scnba ox.' HUrfact<',-
HUppiked air irk I, atok'8 DPyuXld 10 'leBt beluW, mPQX3 Jo<vver lo'vv <vvater, 1 0
.h U vest tbPED divers mkkst Use hand-operated 8{IUiv3Xkkelkt tlkat. {lues not
poTkotza '-' the: test  oxci<skt'Jetolkj. Yogis Tedn{.PH ikal'vest BHlclencv gzeatl'v'
3n. dt.epex kvvatPTH Qnd proclndos ecorkoxnicai h<3I'vest be'v'un{1 30 -:eet, A13
Qvol'<3go {lakly catch 38 abifnt 2>��� ponn{isi althongn sulklo dkvers tlavB
reported Jan{lings as high as 5,000 ponnds per clay, Yhe si.";e of the fish-

O'"'3{ {3BC333EE tAMB33!GS
vvv<3 P.v<3

P{<gat Saki{3{i .v<3<3 !iEC�3 1
 B{kd3<BSB 3;<Pho B 3VB Shies,':
Bl{lBB ' 98 ', IBT<dllkgs t!BVB
3:BBE1 "00,000-.tl{N,{ND
POE3<3C B B.'3 1!1B b<t ',S{33LECB:
A{3E<UB.'  Bll<iiags EO1'
196<v--{3". IiVBBE33{kg{olk EEB-
33BEE333833E 03 EP3BhBE{B::!



Pj jtlsjl ond iQPGweed Horvests of Puget iound

eely ls sEIEBLL with no nlole than six to elgilt fuji tlmP dlverR Bxild t3vo
processors  one ln a'Vashlngtoxl Bnd one ln  . Bnada!

PrOCCSSmg RAij3. MBFk8tMEg
/he OHiv portion of this allllxlsi that ls an Enlportant coxnm03ilty ls

lts goxtads, Japan presentiy ls Iihe pxlnclpai worjd Hlarket for sea Urchlxl
gollads, CBLLed uni. There is very Littje Locai d.emand, with the excep-
tion of SQH18 lxitPrest iH tile Locaj susj'll lxlaI'ket. Ihe Japanese consUID8
shout ct 0�0 tons Oi UDI. BxlrlUBLLV. much of whilch ls 3mported. Bed sea
urchins, Gkuunl, Bre the preterred variety, They Brc Usuaiiy sel've«ll ln
sushi restaurants, ra~v, pickie«i, or mixed with other seafood on top oi'
slxtaili vinegar-Ljavored rice hajjs

The sea urchin trade is highjy speciajized and fraught wiith techni-
cai prohiems arisillg fronl the product's extreme deiica«y and «LUBLiity
re«iuirelx3631ts. Tile ExldUstrv Rs Labor lnteuslve hecause thPre ls no
Exlechaxllze«E Ineth.od fox removlllg Bnd packaging ihe delicate gona«is,
They Ble p!'Ocesse«i IEy Llal'Kl, wLEEch lxlvoives hreaklxlg the sheii, extract.-
131g Bnd cleaning tile gonads, Bnd packing thPlxi either ix'esjl, SBLted, fro-

Oia!xibutien ef aea urchin
enc! sea auea3nhez harveata
in PUget Sound, 1978--77,
Each eizeie  iepicts average
annnai tandinga frere the
va!ue given te the next
hl"heat va!Ue.



Shrimp Find Other NQIEEILQHUSCZLD Shellfish

zen, Qr caxlned, They are shipped by air to Japan�usuaHy Tvithixl a day
of 4arvestlng, 1'Lnlshed pl'QdUct yields aze lov/, five percex3t Qt t48 total
pouElds iaxlded. Yo 831sure t48 4!ghee't price thPv Ixl'ust 48 cazefUHy pzo-
cessed to bP, Dl top coxldltlon BEId have good colors yeHQXv Gr orange
ldBzk bzov<iTI gonads 4ave a gE'eativ rexi'ucPd value!.

Market. pT'TcPs tend to fiUctllate gl'8Btlv. California Is the pzELlclpai
doIDestlc CGETEpetltox' allci TvheL3 1BTLdLTLgs Bre high fzGITL that s'tate jl.e.,
Tvhen the sea is calm!., the prices foz iWBshingtoxl urchins are depressed.
MUch of tile price liuctLLatLGTI ls duP to the vagal'18$ of the Japaxlese LILBZ-
ket, 'A'hlch divas rather Uxldexnandlllg IEX thP: past 4Ut ln receDt. $8BT's has
accepted Gx! lv ux'chin. Zoe of the 41ghest quality axld fresh!Less, liVash-
Exlgton harvt~sted UL'chin ZQP comY3TBDds the lllg48st price ln japBLL dur-
ing the Chzistlxlas seasoxl a period xvhexE Japanese supplies are iixTLited
or of poorez quality,

PZLQZ to t974 oxliy sxnaH quantltles of sea uzchLXEs v'ere 481ng
4azvt".sEed from Puget SQULTd. 111 1971 the catch wias only E,800 polEx3ds;
by t976, lt rose to 3.,6 HllHlon poTETIds vv'Lth a vaiU8 1BLlded ot $125,000.
Since theX3 the 1BLTdlngs have varied wLEEeiy, Bnd ti16 1'ect 3!'t E3azvests In-
dicate tha'. 500,000 pounds B year is an optiiLDUILL production level for
$!~ashin<!ztoxL State [about four peT'cP3lt. QX tbe total s4PH fish landings!.
T46 M ozidv<'Lde px'Odl3ctlon Qt UI'chins ls doxLIELLated by Japan �6,000
toTLs whole "A'eight Dl 198E!   4HP KQT'PB Bnd the Qfnited <tates sea
urchin 483.vPstlng 'B TH pzoLOB41y coDELHUP to dtiptElcl on the Japanese
xllBrket. AlthougIT deHLBTLd ior Puget SQUnd sea Uzclllns Ls hlg4 LD soLILt;
years, Lt ls Dot ULTliIDited Bnd tlLPL'8 ls illtellse coxLLpetitiox3 fT'Qm foreign
"'TEPPliers.

PFOSP83I.". $ FOF ET!'PRQSKOB.
HarvestiLLg BDd processing tec431010gv ls unlikel! to uildezgo Bny

raxlicai change. Band harvestixlg is iLICBicieLLt, but it TLLinimizes envi-
zonlrlental disturb'-ulcc and restricts the fishery to shaHGTv xvatezs,
thereby zetalnlrlg a deeper resldeot popuiatloTL to resupply Ehe
harvested BYPBB. St.a Urchlns 4ave Dot 488xl i;uittEzed cox313TTezcTBHy,
even Hlough thev Bze CGLLLDLGDIy grolvTL TH 18401'atozv BquBzla Bs ze-
sPax'ch. BHLxnals used fQT' the study of ceH dev6!opEnent. Mass ctlltUZLTLg
for conlxllezclai pzoductLQTL hoviever, pzesexlts econolinc 04staciPS Bs-
soclated Lvlth food BLLd holdlllg itlcEiltEt.s that are LTLslgDLEicaLLt to SILLBH-
scale iabozatQT'y-13se prodllctlon. 148 GElly zeal coEx! T318zclBi-1Pvel expez-
3ILlentatlon ilas 48811 by Japallese sc38ntls'ts vvho fGULTd 'that the BD3mais
grovv DTQT'8 t4BLL tL'vice as fast Using 4BTLging ctElture techni ines slxDHBL'
to those used for bivalves. They also Doted that seexiI can be gathered
L383TLg sLTspended cGHectors, Hle saTDe tecI!HLque Used to cQHect Qvstez
Bnd scaHGp spat,



Shel]ash and Se«33!veed Horvests Of' Puget Sound

s s
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Siioilopi's eel!for«linus is a large, !:orurnozl ii'E.,rti dei and sub tidal sl 8, o'!-
.:umber in 3'uget Sound, EE o.'ten attains s length of 'la!r!oh s, biis a red-
dish bro>vn ooiorai!on, aod is covered 'with pe!rued, EEeshy <varts. Oo!y
the bod~; svali nrasc]es are genera!1'j' Considered to be edible.

Sea i Ucuixihers BTP: tubu]a., sedeTitarv ox s]OEv-ETEoving creat13TPs
that are Pdihiv, ivhen properly prepared, Of the Duinerous speciPS fouxid
in Puget Sotmd, t]ie one xvith [he Eriosk coxnmercia] potexttia] due to its
size Bnd Bhuridance is Stichopus co]if!Drnictis. At prcseilt, the SPB cu-
cui'ElbeX' 'iishcI'v 1n PEE Pt:.«tux3«] ]!Fovide on]5 supp]BD eiitary 33xcoixE8 to
flshex'xDPD Sti«'13opUS Es RBE38TBHv Bbuilda21l. throt3<~~hout much 01 Puget
S01ind vvaters Bn«i thex'8 h<is hPBTE no effort to cotitr01 'lhe 13BI'vPst OF dP.-
terlnine the fisheriies potentia] of ]oca] stocks; hov:ever, sonic basic bio-
]0<~~Eca] Eilformat ton that DEB5~ assist iTE XQBHagPment 0. the fishery iis
avai]ab]e, The fishery is ciosed only in the scientific reserve wvaters sur-
Fou3%«]]rig Sall Juan Jsfand an«1 Es xnoiillor«!d by the kVBS4 tngton Oi-'.pal't-
Dierit of 1'isheries t].ti ough ca'.ch logs and ]anding iickets fEHed out by
fi s]xermem,.

HK!'.V88a]tGg, PI"OC3LSSmg�Bmd. MRI'kipt3Z]tg
YhP: fishmg technique fo" SPB cucumhPTS is I'81atlv815' SIJHp]e They

are either hatxd-]la Fvested by divers or DPtted iix trawfs, Sea cucumber
plodtlctioEX has beeii B sma]1 fI'action «if total alinua] she]Hish produc-
tiolx 0' Puget Soiind  O,S t0 4 percclit!, Biid Unt11 FBCPEit]v pro«1;3ctloll
1cve]s havP, Eiot challgcd Exiuch 1n the past «ieca«]es, Yhe5' havi' Fanged
froEEt 1 2,F300 pouxi is ED 39Sor Up to 80«33'Et 42'E,000 pounds 3D E98tt, BExd
'.7.000 po;Ends ln 13-38

5'trh«!]P seB cucLEEIEbers Bre soid PithPI' EXP']E or «]T'Eed' the IEItestlxies
Bre sofd s1188«1, pick]e«1, anti dXEed,' and the ]0EIgitudiEEB] TAusc1Ps fx'onl
't 18 body vva]]s BTP. So]d p3'Ppa ed BTid SPctloEied, Most ot these prodi.Eels
have ]3't]8 Bppeai tor. lfie average AIDPTEcan pa]ate, '<vith the exception
of the prep Ted muscles, v"13ich are very tender. Bnd taste much 1ike
ciani Erieat, Unforttii>ate]5', the D'mscies coniprise 0311y B SEna]] portion of
th 8 'A13 0] 8 <".XEEXEIB1,



SEA CUCUINSEH LANUNGS
pvv"I svvvv Puget Hound sea cucumber

landings hvhole v eightsl.
ouroe: Ann'rc'.! 'andtngs

'.or 1968 � 82,. M~ ashiugton
Department of Fisheries 3

Yhe most common product nlade Erom sea cucumhers is dried cu-
cuEIEh83, called trepnng Or heche de mer. Dried cucumhers are soaked in
'vvater sliced, axld added to soups or stlrfrv dishes Yhev have axl llloi-
fensive, gelatiEEOEES texture and 8 very mild flavor. Konovrata, 'vhich
consists ol 8 thick, Exluddy 43'ovvrt n13xtllrc coEEtaEETEEXg long, slllnly
sil'ands of lntestEDP�has less Bppi3al.

Sea cUcutx3bels BTP Evldely Exlarketed En AsEB, lrvlth the gT'08test de-
111and 1D ChEEEB. Yhe Inost BctEvo  radlElg occUrs ln Slngapol'is and Hoxlg
Kong, v'here cucumhers are imported from other par'..s of Asia, Africa,
BI'ld txle SQUtil Paclflc. Yhe xExarket ls ev011 Exlore! Elnstahie ltnn 'tickle than

tha t E03'. SPB Ulchlrl I'00.

FIS4ery I.~jId.jLltOm
L3ke sea UT'chins, cucumhers sUtfer honl limited donlestlc demand.

At Dlost, they provide QTlly suppleEIEBTEtary illcoxEEB tor fisherxllen BTEd
are limited io foreign markets that are already fiercely competitive. lxl
addltlon, Decause the Bnunais are of Imnor commercial Enlportance,
there l38ve i380D fe'vv stuliies BEIDBd Bt deterlxlixlixlg their fishery poten-
tial, Cir3tlcal ecological data BEEd mfol'Enation Qn I'Bprociluctlon, reel'Glt-
Incnt, gr03vttl rates, UptBke ot polhttants ox i3UEx1831 pathogPEls, encl 3D-
teractlons Eivith 0theT' anln18ls found ln the sal110 Bxlvlronxnent are

lackEEEg or v03"v' l33131ted fol' PoteEEtEBll conlTDPrclal sPPcles. Additional
studies 'vvouid 40 Deeded to EEEltlate anri vvlsely lllanflgP, this fishery Ef Et
'A~ere to ElltenSlfV.

Yhere Bre seveI'8] otheI' shellfish species ln Pucvet Sound that leave
potexttial coxnlxlercial value, hEEt f03v that are sllitahle for domestic use.
Dried jellyfish are popular in Chilla Bnd Southeast Asia  over ' 2,0�0
t03xs vvel'0 harvestPd in t98%;, Bnd tlEDEcBtes QT' sea squirts, havP, 8 small



Sfkekffksh GIId Seklkveed HGrvests 0! Puget SOEEEEd

EIEBTket 1II Korea BIId japBXI BI3d BTP, ckkftured 0H 3'.Btts 331 xlortheTEI Japakl.
Yhe suitabkifty a»d availability of loca! stocks of these shefHish for
cokxEIEIPrclai Ilal'vest Bkld expel't ls Ullkkkoivrk. <050, flecausP, thev,'=El'P. xlot
c! BssEtled as COIMI36rciaf ' spPcles, state research BEld Efevelopklkcrkt
fukxdirkg to eDcoUT'-kge B coxklkxE63'.Ckai fisher j for the BxkiII3afs 15 3%0t Bvakf-
able

f heTP. X3'lay' 48 soH36 poteHtla! tol' a 3H<EI.EIke balt kvoTIEE EXEEfustrv EXE the
ibokkx3d, 74ls EIEdustrY Es preselktf!< cekltered lkl kta3lke, >vbkch 531pplkes
Over 90 pere -.Ut of the sa!hvater bait k<rorms sold to recreatioxlai users ikl

8 KJIEiteXf States. Jt 35 Maille 5 fourth El'Eost vafuaMe fisher%', %Pith f 983,
p3'OEfuctiokx of ovel' okla TIEiHioIE poulk fs Of saod BH�. 4iood wo73%35. The
ikshery' ks lklczedlbly teIEUous, however, because the market ks uris table
BUR t46 'A~HYHIs BI'8 fr<kg3f8. HEEXEcHixkg <klkd DEBX'ketkx3g procodUX'es de-
ve!opekf Exl New Exkgfaxlkf ceufs proba4IV be appikPd to B Puget Souxld
fisher!c Salkd vvQTIHs BI'6 CD3HHIon l!D cPT'ta337, parts of puget SOUIEEf< 4ut
Ilt..fe ls k3>ov<H Bbi 3ut the ext831t oi focal xklarixle 3vGTEIk populatkolls> vBI'E-
Bt30335 131 size BEECH Blkxkuaf crops, gro<<<3th rates< oI' susta33xebie harvest
Ta.teS.

MBEI3- sbefIffsh species have potelltiai appiicatkoxl iX3 the OTTEBHIerk-
taf flsik trakfe BIEd Qs a source ot cheXIkicals tor processPd toods Bxld pilar-
IEEB{ Putlcafs &'xa3I3p/65 are 562 B1363HoHes spokl~oes tubP worlxls Bxkg
helx313t cra4s, Yfle harvest Bxld ecolloB1EC potcTktlall Of thesP, 3HBrirke spe-
clPs 3kl pu«et Souxkd XeIHai135 to 46 exp�3 ekf.



CHAPYER SEVEN

Seaweeas Bre large lrlarnre plaxlts that 46long to three xnajor dlvl-
sions: greerl algae  Chiorophyiaj, brown algae  Phaeopiryta!, and red
algae  Hirodopchyiaj, They vary iH form from filamentous, simple, and
branched 4lBEics, to very colrlplex structuros,' Bnd ln slzP, il'onl lral'ely
visible to the naked eye to as !ong as 100 c'eet. They grow primarily in
lrrtertld<EL axld sU4tldal hablXBts to ciepths of <3401Et 30 iE»etc attached to
Cobbleac bedrOCk, Other SeaweedSc arid even Brlimals. A tew are free
floating, They absorb nutrients from the rwater directly through their
cell walls I'BthE':I Alaxh from tl'lp substrate 4y 'way of Toot systelx3sc like
land plants. F48y TGEturre sUnllglri fol" photosyrlthesls, whrch ls con.-
trolled by depth, turhldlty, cloud cover, and shadlllg,

OVGT 500 specres Of. Sea'WeedS BYP.. to'rind 131 3!V<lshrlr«ton s IQBTEXEG
rccc c3!Ters---3H 'tBCt there Bre XDOTG knldS Ot kelp  B partrcular klrld Of
seaweed! than are found axlywhere else on. Garth.  A hst ot colnmerclailv
Usef ill seaweeds, and their ha43tat, distr!!41ltlon, Bnd Uses ls given ln

ppendrX E c I They piav tXVO Ernportallt Xoies 13% tilP PPOSy rtPDI F3T rt BS
producers of 0I'ganlc cBI'40xl, seaweeris 81'P. Bs lnlportani. Bs phy-
topiankton as primary producers in ihe coastai zone. They are food for
snails, axnphipods, urchins, and Other herblvores, but rrlore ixrlportantly,
algal materia'i enters the food chain as detritus, broken down bits ot
organic rxratter, The second major contributiorl of marine algae is as
habitat. Algal 48ds prov3de plBCPs where Brrirnals can hide fI'oxD prP-
datorsc iGPd, and bE'Ped, Bnd fol'Ql SU4sir'at8 03r <W43Ch marine OY'garllsrYls
BttBch. Aliho'ugi' thc effects of har'vesting large quantrtles of BlgaP. BTG
unknown, they would no doubt be far-ranging, disrupting food supplies
and des iroyrx3g EHxp03'.t<3nt ha43 tat,

S88%V883 I BMtIO~
Reproductron c3lDd hfe hlsiorlt»S Of algae BTG C03HpleX, BTKi IXEEQXV de-

'tails BTG still poorly UrrdPTstood 4Ut what. ls certain ls that iheTP. Es con-
srdera4ie varlatlon, Serlwt»eds reproduct» 63i4PT 4y fragments ol' 4y Ino
4llP! Or lxnlxlo41iP rxllE;Toscoplc spores. Sorxlt» spores Brt» Bsexllal: they
simply settle down., attach, and germinate. Other spores Bct as sexual
gBTQGYPs: thP3" f'lse <with Br!other' gaxaetP 48fore gPTQUQBtlng. SGHEP
spore» 'erxnlDBte Bnd gl'ow Dlto B plarl.'t TGBGQ14llrlg tiEG parerrt plaxlt, for
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<.r>mrs>on '>'Vasl.ii.gtori sea~reeds. heft: 3<tereoc3<stfs!eotkeor!o is an irn-
poitaia prftnar<r producer that c:r. geo<a over 300 f'eet long, ft has a hoM-
fast, holfov> stipe, and blades that float a3 ',hc;«ster'= surf .ce. M'id<die:
Per pf 0>r<s ohbo'«too grn;vs up '.o a fuo« long attached to 1'oaks in tile il'ter-
t!<dal zotte. Rig>ht: fr!deca cordate grotvs io ihiee feet, is purple-brosvn
r>'itfi an oiiv rrridescei3ce on the:iuri'ace.

exatriple, irtcfoeu or f< 3283ls; othPI's>, siic33 as i%err!Ocvslts> pi'oduce youlig
plants that look 3II3like the parctit, t.'ien reproduce in -'..he Blteriiate
phase to pr odtice 8 pla3lt tilBt does. Ofter'> these Itiicios  op3 c suores BI3d
PerY3I!iligs Bre the lllost del3cate part 33f the Iit<". ','">ciP. <3ild Bise easllv
dailiaged or disrupted hy polhitioli cir degradatiori OI water quality.

 Vashington's inland waters ha;8 local conditions i'or algal
grovvth---excellent water quali'.y, relatively high sa]ir3ities, Bnd high nI3-
I'383it !evels OI3lv lack oi suhstrate Bppl'oprlat ' toI' Bttachtlterrt Biid low

levels 8'" ambient suillight durino I<viiater restrict native stock rlistribu lion
and seasonality. Fxcept for the extreme southerri 83ld OI Puget Soulid>
there is gelieraHy no n ltrient depletioli in the SII3I3mer> Iinlike surtace
coasta' <»vatels %>vheie Iiutrl pills nlay he deple!ted hy r<ipld phytoplailktoli
grol»» th



Sen<lveeos

The Strait uf !Uan de Puca a?id the San jh?an Archipelago have
Bbun«lant seas<see«l s «!Cks in avatar Up to 30 feet xvith bedrock or largP,
cobble sUbsll'ate stal?lo elluUgh tu 48 EXIEIDovPd bv' cElrreu<s 01' v|laves.
Most of the algal biomass is browvn algae of the order Laminariales  kelp],
especla!l'v' l. ?Y3%3?Eu? In, Eriereoci stEs BH«l |Vf«lcruc?<stls. This blolnass ls
seasonal; the peak algal stallding crop occurs in the SEEmHIer and fall, and
there is little ur none in the vvinter,

Ar EBS uf Pugel <Sound 1<!Eth HO Sta4l8 SEE4stX'BtP, Upon Ivh?Ch gerXll-
lin<rs CBEE attach thPEYiselves Bre gexlerall>' devo?d of large sea'weeds. Sil-
talloll, pulfutiuXE< Qx1d lMrblvures can also 3!Ilhlblt grov, t4. B3id gernxlEHg
survival, in the SBH 3UBH Js!ands, f03 exa?x!pie, nIBI3<j al'eas with Tockv
s lbstrixtes sUlta4le fur s<<'.B<A'eed gro'A" th, Bre Instead paved OTllv 'O'Eth
crust-fol'Inlng sPBv1ecds fsEEch as pEElk COTBH ine algae,' that Bre I'esistant
to graz3ng 4'v" hei'41vores s13ch as se<3 Urcl?EI3s and BbafuIM.

US2PS
As part ot the ".HB31ne env3Y'0UEx3P?Et, Ex?B3i 'the! 83 pfurer, g"thcrer,

EH!I?IEi!Ulator, <331«l exploiter has Blrvavs f�UYld Uses fo. Seavveeds.
 . 023stal-d<ve[liYEg Native Americans 13sed seav! Beds as food, sol3T'ces ui
nledlc32?als, and Inal83'1<?ls fur ere<?tlllg tools BYEd cuntalHPfs. fr«3r 83 al-
ple, the Makah h101arls of the �1vmpE� P8IEEIESEIla s3 nuked BYEd OEled the
stlpPs ot .Kereoc>'stis, then. 233'<3id ?d tt?enl togelher to lnako hal'peon lln 's
f03'. 'vv'llaliYEg, Nereoc><tsfis bull3s Ervere Used l0 stol'8 8131achon ull, B31d
steam vvuod for bending into hooks. Seaweeds vvere presse f on sun-
4?I?'EEed lips to cool theHE, draped uvex' llew ExlothPrs 4TPasts t0 induce
factaYiun, and bulned tu xnake acrid smoke that was believed xvOEEld
drive Bvvav tbP, bax'sh vv'i?Eds tb?'eaten3H!g offshore f?shPx'EHOEE.

Algal uses fall into six broad categories: food, i'udder and fertilizer,
Chen'3ealS pllain3BC813tli,als phgrCOCollOEds, B3id euerP"r SOIXEP oi lhese
EISI<!5 are EYEEHOT 01' outdated< 4!Ut. HEB31" 0'thel's produ«.8 little kllovvn but
vEtal cl381lucals crltlcal tu moder?1 End33strv.

Peritir, i< er&>ves  sees 'l Eadieas used ba!l
E e.'p jiX'cree::yeti s! sti pcs le stere e«d<!::hen
0'l. !At er Ste1v<?r, Eszr.!



iNh ?< jilsh Gkkd SOB 've<!d Ii krv !Hts <<j Pugej So kkkd

Food

jxk jlkdoxkoska Blkd tike 01'lerlt parjkcu!a-"!'j Japakk � 013d BErloIEg the
EIBXEve peop�5 of t3 e PBOEIi . Nor tax",vest, sea'vveeds have keen gathPx'Gd
iol' colktuf3 <s iox':ood  kkkd Bs co3 <4x keots, As 0 food 3'; sc!U3'ce, seaw00 js
BFP, kkutritiona! i>i I'kch. Yhe'<< cor3.takkl vktaYIIIEIH A, B, �L, 0, alkd L, paxk-
t athenlc Bcb j< tc! !le B31 j fo!eni ,' ac3 ds, kkkikkeraj 5, tFBCP 8!Pkxkekkts, lr2dikkP<
akkd pfol0113 as B11 <'il BH 40 pel' ,'Gx3t ot totid dk."v' v«03ght,

Fodder B+6 Ferhlizer

Becakkse:he'Ij BFP 3'3chkrk vitankik3s akkd Ykkinera< Hea'veeds JIM P,
B so beekk UHPd BH ':��3Y3':d fodd 'I' �xk j ferE3!kzer, in F<urope BI d the HFEtksh
3 ?H. Sheep orkce graze < ork hea<che~ of tarkkk<'rs gathered HGBPioed to
teed to takeif !ivestock, ,attrih�ting to kt 'veight gai13s, Increased Pgg or
Erkkik pxod,3ctlon, akkd ekkikakrced I"�.Hlst<3x3ce to 635085<!. D3'!< Hex ,v006
nkea! is Hti!  Used as anhrkai feed suppierklekkt.

Lkc<klkd sea,vecd extracts are used as .."".3crokkuXFIGYkt-rich Hok  ad-

ditives Blkd pialkt foods that elktckakkce resistance to insects Bnd fukkgi,
klkcE'GBSP: DB'I'10313  kptaI<<<',< Blkd pE'OVlde a Var et<  O!. j  a3'3 kokke-nk6 JE  ted
resporkses such as decrease ikk trui'. drop.

ChemicaiS

jo the HGV83ktePntj  akkd earjY eighteenth  'ent'aries !afge hfokVU
SGBIV80 is V<'<are Oul?Xked to 38COVGE' SO ja:,SO jkkkr?k C<3rh<3natej tk'<!XEX
ash, ivtkj;.h is Usod to Erkakkui'acture gIBSS. 'i'he word "kvip" uri<~ikkaHV
nkea3 t the BH� bolx! 4U3'nPd Hea'A eed< akxd olk!% jatGT' calk P, to n3PBD the

sea vcod ItsGH. Potash, axloihel' pr'0< i kct L4 kepi!, <8'r!5 va!U<l!d BH  <  ker-
tHi7GF akkd Y kr indkkstria! pfoccsses, such. Bs th� YYkaxkkr!acture of soap alkd
PXp'OHIVGS, EB3'jp' 113 thP tkVG 3tket 3 Cekktlkry potash p Od13Ct3ork %<<<as GBGC
tkvclv YYlo 3opoIkzed hv Gorkkkarv<, Brkd BH polEtlcai pfoM<arkks 111 Europe
ikkXG"35::fip j, thp. t.jlkited <2tates %~as 'Eorcpd to deve!op  ion'kestkc Houkces.
Kefp r<',Houk' :05 '«ve: «', lklvento3'led fr<ank 8MB  . Bjifor313a t� the A�3JtiaxE
Is!akkds> <311d iafg�-Scale harvesters wore hUkiX. Durlkkg A orjd Vvaf I. Bxl-
Ykkkat production ot potash I'cached 4,�00 � !j,000 tons. EBer the u<af, pro-
duc ikokk oi ikigkkkai< <5 48 .Brl BEI < t!J858 pEG< ! QCEH 4<3<! 5!  f�010 k< '<v ah<30 ti'l,. t
cia<or UHGH %<iofe Eko 3�kkger pfofitahllP.. Kekp v< as B YXEBI�r soUE.'ce GY Eodkxke
33 tj� !g0�5 hPfore  .'.tk3!PBYI gu kx30 deposkts provided YIPES< Hokkrces.

Ph �FIn33!GGUtkcais
+<3 Dk<<dkcjxke <:eagvee <cs A~efe Used tn t3 Pat no3tPF an ] Evofkrk~ 111 hu

maYIH, Yoday, Seam<Pads and tikeir extracis <Ere Used in nka ky appiica-
tlOEIH:

 ,B!ckuxkk Bfgixkate 15 Used to dress <<v Hund! UPOBUsP, kt xorExks B gei
an� retards 4]eedjkkg,
  Bffage<akkakk BEld other' 3'ed a!gae PxtFacts I   knstQIktiEIG E Brkd   I'>p-
tosjpjk<anj E, haVG akktiVjra! propefikes.
 ~arrageexkan 1$ Uspd to treat UiceE'5, akkd lo !o'vver 4!ood cj Eoiestero!
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tc!3 j EG>,EC5>c!Dt.



SLEBLLf?sik GEEd <Seoweed HGEvests of Pllget SQUDG

Agar, extzacted from various red seaweeds> forms gels and is used
EIE ioo«s Bnd bactezkolog!ca! plate p!'eparatkol!s Exl Dledlcal la40za-
toxles;

'  >BrrageenBx3> Px 1'Bete«l trol!l 3'ed seaw>6Pds, fozkns gels or hkghly
viscous solutiolks for foods, especiaHy mHk products;

" ALgin �1' Blglnlc Bci LL fx'Qxn 4rown seaweeds forn!s gels Qz vkscous
Holutkolks 'Use«l lxl kndUstrlal BE!d tood processes.
TLEese compounds' physical properties vary widely; each Species

has different types of polysaccharides.

F.nergy

'I'bP, search tor renewable and relatively noxlpoHuting energy ze-
H0313'ces has Le<3 d 10 1 eseazcn. M'to lazge"Heal 8 pzodkl ctkoxl an«l coxlvezsloxl
ot. plant 4iloknass to 3718tk!ane gas. I he An!Pzkca33 Cvas Assoclatlon> L<IE-
81<~v RPHOUEPPH BE!d DPVPLoplneE!t < Edlxllxllstrat3011 Bnd Cack!eral F>Lectxkc
 . Qxnnany evaluatPd thE'. feasll!H Ety ot gro'N',1'E!g> t34 : gi<!k!  kelp MGCE'0-
cysiis foi' orgBDEc D!atier that could 46  l ?COI!kp989 L Rnex'041caHy to
produce Enethane. Biological, >E!k!g!!k !<>3'.!EI"", Bxkd 83;:ok! !I!k!c pzoblelns aze
kill'lek'6nt to such Lazge-scale prntluctlon, how ?ver. It nlay zequ3ze IDQI'P.
Pn !r"v to L> kkl«E Bxx L. EIEBEX!t<BEI! Laz >8' rop ! Ht'zuclkkzxEH  illa to 400 sqkkare
Exkil ;s," Bn l L!k!lnp 'iv<!tez 'Eo pzovk le plant. E!kltllelk<s  hark  !QUL«L 4 ': pzo-
 lu re L ~ ! <EOYP>r'l!Bless,. k'fzECE'�«!xsxls pzo«Lucea Dlorif; org !X! E!x Erla tel' L!er BT'ea
tLI U!  klm«!st BD3<< othi .E' plkiJlt> pro'«'k«ing Dl 63 cess of two '8Pt per dav 331!dPI'
 !pknxn><l cond!t�1!s. HP<s�<!kcli; ls XE«!I« iocUHed oxk creatix3g artkfickaL kPlp
beds i 1 nearshore waters,

Puget Sok!nd is not BE! ideal placP foz biomass energy produ«;tion>
ho<>vevez. F3rst, tl! '.3'8 ls not Pnoklgh YDQEI3; only B HD1BH percentage of
AVash!ngton s enezgy needs could 48 pzovkdPd foz PvPD 3:i the PI!tkl'8
Sound weze ut'llilzPd foI'  he «zow ETEg Brea. ALHQ, illa dkst3nct seasoxkalkty
ot gro>w>th is a major problem. At the latitude ot Puget SOEEIE3L, only 0316-
HPVPnth of the Huxkshkne ln like SUTDExkcz ls recekved 3D the 3>vk!kter. Al-
t403lgh algal gzowt4 7<3'tPs Bze vexy hlg4. duzkng t48 sulnnler  xkon>4H,
gzo>wt4 BLD!ost stops 1D t48 wikkter, wh6D. PD83'gy xleeds BZP, gl'Pater, As
energy costs contixme to risc, kelp as an energy source lnay someday
48conl� 6 I'O'Bllty.

HBLFVBSj mg OF KiLM Sj :03L;kS
Seaweeds are harvested by a variety of nlethods> sonle simple,

some sophiisticated. Ln Canada, to coHect Irish Dloss  Cllondrus czispus,
used for carrageenan extractionl, Loose seaweeds are coHected by men
stBIHllng chest. dePp ul the surf wleldEx3g dip nets oxl LQI!g poles, or k!s-
llkg ba">kets dzaggPd theo!k<<4 't4P HU3'f wkth 403'ses QI' tr3ctozs <ubtkd<EL
48ds al'� harvested wkth toothed trawls cilzaL~ged 484Exld flsblng 40ats or
mexk working Lok!g-handled rakes from smaH boats ikl shallow water. IIE



Npokveeds

I!Ei!5333., k ?Tkbn  i,:QET!ifk EFE�j ls harveste!'3 6:.ith I��'», weighted poles m<ith
 io!» »Jt::s th<at are I,kv!'!te I !0 'tBB!s<»<' lJ" 3' s'eli'3  veI3 !iLU'E!, UsPd for agar ls
  ?t� !Fe E fn TEE!lar! BIE E  .: El 3l �F!ki� i»5!  Elv»ars, E3 EES ? WPGEfni<GEEQ pGEETEGtG,: ls
'"'t»34 etc t Er'Yfrk 3.'Di".ks hv 4�33 ". Bi i�v»! t3 E ?.

E he alglnato Dliil3strv Uses ]<!Frie.s�< EB harv ?stlf3g Hke hods. ED
son hem  :aiifornia, Offshore beds oi» MGG  lc<ssiis are harvested by
SE!kpS E' tied Vvkth U?adPFTVater Ctktter ba3'S t3 at Cnt tile k8Ep Bboltt thrPe
. Pet heEO'A lhe s'Uxlace 8 0 8 B conveyor hei t that 3130ves It Ullo the holEi. of
lhe sEEip. SDEBEEer bBT'ges, fitted Tvith six!13/Br c liters, haFvest AscopfEyj-
EUDl trookvV88 fj ln. NOVB i»Cotka, C<BD<»da, BXE i Eeeialld,

0!ErkDg the j cd2os B31d 3.93os, severe] attefxtpts "%<ere xlk� je to cOXH-
Ellorc tBiiy h <3k'vest kPEp Eor Big! H extractfoki !H ihP: »Bfk JEEBD ESEBDds, After
a'n abaxl ioned pea ca3»Derv at Frkday EEBrhor <A'Bs pUrchased xo3.' thP, ex-
1'BC�0D pEBEEt. EEOV<! 'Ver, I vVBS dESCOVered th<3 l tEEP. NereOCVSEES pEBXlt
did lol regenera! 8 after har; esiing as did Mncrocystis <EB!kts in CBEifor-
3!EB. Yhe E!3'oject vvas abandoned, bl!i th!'0Ugh the yPBI's, SET! Bj! BDEOUflls
of kelp havP: hPex3 ] tarvestPd tor Dlaklng keip pickles, soap, RK3d fe.  H tz-

En. PUg»et Sonnd, tho E.UHllnl Endkan 85kskxkoss  .ionnckE exp!?FEHXented
v/iEh harves .131g xEat!Erai beds ot ihP. carragePnophyte Jrid<080 cord  tQ 13'!
l969, EJVaters HBBF BOEE!ngE1aln Bxk i ihe San 3U�XE EBEBDds 'A'ere s!Erveyed
Bn ! thP, standi�g cX'Op estlfnated at 350 to i�0 tons dFV Eveight, Y3i<�BT's
vv' ?Fe tr<3!Hed, fUndkx3g arralkg ?d, and e gnkpHMni Bssolf Ivied for 8 f kii-
scaie harvest �UTing the iatP, spring Bnd earl; SUm!ner of 1<370. The at-
tefxlpt prove i Uxls! 1 .cessf UE. 40<<Yever, hecans ? SUbt3 da E h ? ds Tv P3'8
widefy scatte. P E Bnd harvesting A>'Bs Eahor-lx3te!Eskve BD i expensive,
oxkfy 333 ioIks  'A'et <vve!gfltj of EJ'Jd!080 vv ere <lal'vPsted and ope1'.Btlons
'vvere s! tspended al the end of the sl!n'nlef',

<I j'e',p E»ervester nutter
skeet!ak»tslu rnouklted O.,l thi',
fron! oi a!sa ge  ised 1' 'ikt
floating s.alX» such as Nereo-
e'v'st! s ar92:i !<'foe oak'sl! s.
This !each!3»e;<;as used i�
3he ear'y 19�0s, bu  similar
-utters are still used ir<  Tai-
iio!nia tode!e tSource:  ",air<-
aron, 3alsj,



Siiellf.sh and SeaJvppd Harvests !F Puget Sound

,'E,s �f f ~385 Eh !F ; 6' Es ox!l',? Ct! ? Bppr '2 ?ed.  E'JEEED! !rX?Eal hE!xv!<sfEI!$ 
Tiperaf!o»xi  FE»EIE Hf  t�-FJ!vne !. la>»lds>  Jll'FJE'pic .S!»>� C>ar l !TEH 0  8�!'l!E!r�,
which har pats  FJible HJ:,.BTv E" ls froJE! fi!e %filler VE»E!EI!SE! la  and. dries
f4<Sin E!E! lj p !ckagPS ill ?DE b3F i.h� lie Elfh l><'33.!d XE!IErki»t, >tl!,ixE ;Fee Jirf<lE<>
iar'I�-'8 >< F330 EA  flf >!e EJ>v ?8 t ES  ! 'IEIg hervi»»sfe>d En Kg";hJJlgt !IE loF fi!�d<
!T!osfil $< 4v '»outh!»as  'h<i3 <"3 Felugei'"2 Evol'5 ETEf< all!EJ<: !'I'3    »asf Hide 0'f VEJ-
Pi»l; ~>o�1»d FE!<x JE' llarl!' ABBF <eattl > 'En i F><icQnxa '<ifl!o »»'4 3'i EH UIE !Pr-
talf1 how~ EIEU !I! f >!H 42»i'~XE 4 !Fve'JEed Erl  !E»»<lai31 �36118> HEJ>»;i<,:l s J,Etiolv
f38 !c'lI x! EBF YI , !IE!E!> H� ;il llEErv33!Sflflg J!!EH 2':fi.', Erll> ln'!p <el>ed sf»EIE<ixXIg<
»? to ;.l<' "�

Th8 08V8IOpm8DIt. Of 888%788!f3. !LONI"8
Tile Japanesp Brp ihe Trios sophlshcated c lltlvatoI'H ot seaEveed,

Till!V OJ'igEI!all'<> X'O'Ehp!»ed spi!E!les l3ke Tlorl IPOJ'phJ>' EI Hp,I, wakanle t«IE-
 IQJJ»<!!«!f3d k rx!l3U Ii>!JJE;.ETE EJ<JQl froxn. vvlld Hto .ks> Bnd Olllv gradEIE!il'v' 4P,-
<'<><ETE fr< culiivati.: fl!PTD tr<  !3'Efi@EJ '8 Daiur<ll hpds fl>a< Iy harvpsfp!-s discov
 >'< ed>, i>f!<FE E»B>!D>>? de!EJE'Elf!l » E><» !v?'Peds SUcll Bs k�114u ~~>rolv 48st on EMw
surtaces, so the<?" d!?namlted rocks io pT'i:<vide such s>ilrtaces. The xlext
sti!p divas i0 puf. OUt BPlv Brtlflclal suhstrates suctl Qs cPnlellt hloCk,
Yilell Jt was easoneil: 3<Vh! TEot help t<!P. seeilkng Blorlg 4Y etta .;43llg ieI'-
tlip. ironds to tlM 4locks 48foJ'8 placing fhenE 3EI tT28 oceBE!! SU4HP.-
ilucJE'.lv, iPss cUJD4Prsolnc, less expeJIsive HLE4stxates lvpie «levPloped>
part3cularl!i Tories clnd ln»ts BtfBched Io 4Uovs
Net Bnd l ongIllne !LEI1ltIEK'8

Today, nori, most wakarne Bnd soIne k0114u are produced on nets
and longlines seeded with spores of algae selected tor good taste and
fast gzoE'3>'th Bnd DIBCPd JFJ 4Bvs 01' the opPD ocean to grow, I Jelas Bre
enhanced L"v' restrlctlng Avhen> Kvhexe, Bncl how x311!ch. 88BJveed Js
Brvestpd, Bnd 4<>' "vveedlng and elEx3jn Dating heI'4lvol'.es> such Bs Ux'-

chiJIS, Bhalones> Bnd SnallS,
l he producf3032 0'l J!orx:Es <:, g>!JA l Jlxaxl!ljl  oi 8 gx !d� !l <!vol!Etio�. Ol

cuiturp. iPi:hnl lues. It 'Kv<E'3 oncp pick!>d Ef<'3<»'E3 3'0 'k» 2IEITx SE34TE'2"-'XJ",p<'i f>E'EJHh
4v hand, t!U t 4v ihe 2!<'!P XEXE JFE<> ol. Ef!3-; ~8<v?»E!l ie ! iE eel!f JFE? < fE!FE!E<'>r«4 '4>BE!
to stick 4rush 1TE shaiiolv t!B!>~ Evhi"rpi th ".!' 3! <":EETE!>� <,;.Ol !DEI A!<l «v!fh Bf.'
tached x103 J. This gxadllaii'v' led t>IE TAO>r ' M! phlaJ Jcaf 'cl c .>lie  t3UXE appal'<3.�
tus> anil tod@> thP. EI!osE comn ion JDE;thnd Es to pl E>I : artlt Jcli!iiw' seeded>
ilorizo31tail<<" HtT'U3lg nets hetEvoeIE pole!8  »F fxnn'1 fl !c'Etil!EE rafts.

UE!til recenii~j, B xnBEOX 04stacle To fr�8 nol'1 cliltUl'P. Fex31ained � ihe
source of the Spores thai »coded fhe xlets was Unkno!vE!. A'hlle Et was
krlown that Jn ceT'fB3D ha'v's dl31'Ellg ihi? Dlcjnths of OF t04PX Bx3d NovPID-
4pl' apts could 48 placPd for seedJD<> th<!se Hlfes were llIDEipd A. 4re?A-
through came in f949, whpTE Kathleen Drew, B British biologisf> discov-
PEe l 8 pr0484le sol!Ice Of the Spores.!W Hlnall f3laljneXltous plaxlt, ihPn



! aq»e-soa!e oo!Xunereia! f'!rrns oi nori deperrd upon 3he suooessh»! ou!-
tore '.' two dist i jot phases o p!rph5'ro L fe histol v' the eon:!?0 'ehs
ph:! se, grown during the sutnmer; ar d the h!ade phas, grown during! he
w!uter,;>lh'oh is .he harvested pnase,

called 403?ctj lceEEs, oras sho"vvjE to be prod Ice E frol!3 spoles froxEE tbP,
bl ! les, The I"oxjcilocef!s plant 3»?as BcttlallEE a life-bistorlr pb»P of Por-
p! jyrn,

A!3 tb133 8 f8 vY rjpBI's the japajlese 'vv'ere p. OEvlng t oncllocpl!s Elj large
q:,EajEtitlj»s, EEEj f >?rer?». pt jdtlj.;iljg sij<jres to seed nets ~~?dleEE and Evhere
the/' 3  8 Dt � l. Th! s � Es ? 0'vs�'�  . EEjpijjjslzed the lxnjaol'tan ce of U3Eders taxld-
jlj'a th� bj�1A<"-'i' Ot c?jttjEK"d sl '�'O'P aria, The japajlj»S!»»  l�Ejt jEjtj j t� IEEErestE-
g~'itP, stra jn s »ie " t»iojl, �8!Eeti ;8,  'fF !Cts of poli jltj�EE., f ej.'tikjze Et?IE, an� ef-
'0"t~»EJi Pjo&~J rtjoEYAAEjest?»jnanjtjjEl Etc !be spP» IE!agan ie»t34jln ectlltun»,
Yank CEEllture

 »Ulture techxjtou !s  Psted 3!I thP UIEEted i! ates XUEd canada sho'yv
that loose s '.awe »ds pieced Ex! taxlks 3 >f Bglta!8� seav'Qtcr also gros' Eveik
The !anks Bre collstrljctP'l1 ','3'1th cenlex!t 03' a!"8 plastic-111'Ec l s ructures
on land, or bags hun ' froln fioatiEEg ratts. 9«":ter is agitated b; large pad-
dle vehee]s 0" cojrjpressed Bir pulnped into the bo!toln of the tank ol
bag, » EEXU~ seazw"Beds, such as irish Erloss, tragIDCIlt EH tbe taIlks B!Ed sclt-
perpettlate, while Othe s njust have fxesll En�cuh!ID boUEjg plantsl pl'0-
'ljded. T 0 harvest 'troxn tanks, excess grc'vY Aj Es skEEEjjrj t i ott. 1 be adE BIE-
t<!ges of 'Uslllg th's Ixle'.hod BE ? tjlat gj'r! wtltj rat@a  '3'f?jal �E' 3.".gceBd those
fl'DD! Datl! Iai stocks and pUI 8 cultures can b ?. g»F� ?Exl, The  iisjjdv'Btj tages
are contaloiEjatioxE by~ E'?>eeds, jli<~h  I!!IEstxjj ;tiolj  ? ?ted.  jpe  ' at ijlg costs for



Ij 3B B3 S�.;j j. I B.II CCII B <5lj <Bi � CO'3CB<lf i<3'IB B fl j f <BP 111 PBII'B 1!3:<311 j'B,
,'C. <3B >B 111 'jlB  Biijf":B:B B ! .IB�1IB CC<I  I'C'.Bf . BIl3 �33 1: 'P5<B B I  HBc c1,3�P<j BI<B IIl'l'3'01'Bd �>f' f'7<3 4CBC< Cf31' "llff3. TI3fi Cf<3 '�<5CI'.:IB  :;I'.I 2,'B �03B<
!'�31 j 8:3<fj OC lf�BI

AB�'jli i  IN Bd .315',;3 'Bf!'.ll <33'I', 33j8CBC  ',;-.j� fiC3; Yf 33%  hBBC5 j' �31�50 1'<31353, '
' lqilB«' ' .. ql I XII  jB <fBII . ' 'j5 l �<3 B B."'.'  'B'.BB j j5BP135  ' Cq  j<c  <5 1'3B '�'l c'j '3'1'j

lV. 33 if 11333<,'B<hAd j5@   B 335 j 1 BI;55;3j> 'c  �3 c;33 cc j<B   33$  jIBBP j'IRAQ: Vr �3/
33�151!'  '..�'<j<fg'B 3335� j  jIB �<BB< i< <5BB  : Ii  �33.'';I A  j B!?<3 ll33Bt' l3>.',"i If j '>8 �36 'I 3'35



vvatPr BDd ail' palxlps, ax3d the large area of va!Eiabje Dealsi�7P iaEEd
neoded.

SeaEiveed 3 .,EEBEEre I 'A'ashEEEgtQXE
ID f 970 the 6 ashEIlgtoll Uep<EXEEIEBDt of Nai QE'<Ei Resollrces lnltEated

research to devciop 1Elethods fof CEEitlirixig < rid EBQ QD artificial soh-
Htrates. The fi.:st attemp'.s '.o seed and piant ropes vvere QYEHE3ccessfol,
hut in t9"4 ropes and nets 'vere placed over a EEatllra! bed Qf flidE leo,
an $ lal'gl. Htai>ding cr�ps vv878 pfo iD ,ed. fn t9i 4, the <<vork Aves Bx-
paE3ded to a pliot-scate pzolcct, it became evldexit, ho vvevcr< tilat 3>atE3ra!
seeding Evas unpredictable su Heeding xvas atteIDpted under c�EItro!ted
CQD iiEiuEEH in tanks Evith!30th Eridoe E and 3'.ig�rtinu. The E383v Heedillg
techYEE��8 ' <iorked, bl3t h3gh prod Qctl03 3 costs caDHBG UNM to drop thPHB
Hoecles froln thc pro!ect, Noxl proved promEHEIEEE for <3 lEEHCEEiEEEre<
veiopEIE83>t, hovvever, HQ <E iapa3 BHB D03'1 a toac Eiilrist, Makotia hlayoshi,
'vas hired <0 teach. UNR proiPct persoDDei hMV to gro'v lt.. PElot-Scale
Seed3Dg of nets divas accompiished ED Septeixiber 'f9'.l ax3d by October <he
prolect hail lts firs Hllccessfol harvesl.. SYEEBH anloilnts Qt Dol'1 were fY'ozexl
axid +>to<<<i<'D to Jap<HIE to hp Proces<a<«d E3 to sh�8tH 3<lhEch tlirned QDt t<-3 hP of
Exlo ierately good qEEaiity. Since 198" < the UNR, project has SDccessiul y
g70vvEI thl'Pe HBHHODH Qf the co3 Ei"..hoceils phasB, HBPded Bets '<A~ifh DOI'1, aDd
g3 Qvvn thenl to harvest Size.
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Seoweeds

<in« tft>Pet!~ jti< P c if'3 8j4~ < j c~>cL<j, j g<? !Y! jr<!c!4 jt'jr rjjkv>Y�� !j jo! �>8 ls tt! -tc!88
j <3, lerr P;lt  >Pf <3««! 1 * h kg ? >vc<r, t j!i'I YA!!I'kj?I. tc!r:jar!!!-Prt!kjk!c <":�

< <'ll II <3<>ti<t 3 '!i; 3>>V»' >�<3 <Ytk V IYIV< j!' kit'! "l.l'<I'I t><t j tni?3?I as� �I 2-3 -<<0 p >rdi 1k< jn».
'th<. Ir<ise ot A trr><I" >f!Bnpbc?iijs> h� jr Br jk >f! .!s 1< j!t!c? ?I> s !Y!8fk<i<I>:--!I<!e
f!rl <'fljj<8F 1 <i '.;?O!Y!paj!ti?5 Ijktff;j'kasjrjl'< Fik v t!MIaf'jl!js js< Yerk?,'Fj!j!>j I,

I h jr V t j1  !Y �t tkt3't Ur ! I !j ! jS Ol k>n< ',I'C!C ?Sk ja  rf!�. < ir«! 3<?Y�C!.'SI  < 8 I! I i' ktgi':,"'
<','>in,!jt� la  ;<8! ;Ct jajc!cj tj'.<S!m. St !� f1jk~<i, c;Y<rrp 1'!<sf,'I.!!tat !cj kI�! i',.jc ..  .>8!Y3 ?Ycn!:in

i Qr 1'I'<I' j 3 <p8"!FI! >' lI �'I A >r c!t I>''tk!' "..3 i>:.',>3, jCN! �'4!Hb c<!r�gtl j 'Mnjrlo
; I'I!8 j 'Itj,000 cjr><? 8,' �«~>j!I !Y!c?tr	3 t ljI !If k ?I >3 lt! Ihe is'ir ijt c!j jQAA d ? j« t!<88
8n j j'3� ,'<;,f,cr�!jFtcj !t;I  kl"<?' r<v rjpi!t vajtkt! c!j 8 j.tIO pi!r nk !j'i>IY; 'tk!kl  .I 9<' " I;
!A ? It!taj jn!t>>' '>s!8jjj > <r<ijtki.'. ls i4,9 I!'tkjjtor!. AI kl:3',3 33 !rk  ;.,!YI.  Ijg!t! <Yc BI j
 v 0 I' Ij I 3 j> >', 3  I kt p   j� � 3 I < I h 8 j � t ij j. I'333�  '<� 8s ? <9 '<<."kl j I < I! 1 8 «>2 I 3, i> � ! t I j 1 ok!,

I j! > j.,II'tftfA'j, jnr'Ii 3ri  ,r!n A !ij  >St Ink<!t ?r'' 'jjN> Staurijf1<' C'3'« I3  >I jf j J Y�8
I''x>I" 'j13 rj t;! 4;; j3 ,t vf,'I!�; 4 j', an� 454 cj't>Ii' 'iv !ighI: trtejl'lo Ion'; iri, fjkij c< tft
ju'!A j>ij<3'A f > 'A' j!jr"j>I '<tt +hti 4 !<i' M8!'Ict. t vtcjtj  nf 34� ! IN r 3'jl x !Y!c f< 3~

<;t ijd >rj <3 Vjkl tk ! <''lj ~C>j,:.',; �!AI! t�,'"< I, ?H b�0; J�,3� I,otr!rt t«P;,i!I j. <>'t< 3 j 0 I
A  r!?I! Q~ !I!!i!!A ks,''?<,3 j! tr','>83! QI rjrv cvcstv j! I  ttter I'jf<8IY !Sst j!g,  «'t gg  ! cf !iu8!  !f

  ~,, " ": " " -,: «. " >, 3 «5'i,� i pr:.:r pn!tr! 'j'>,hci j'!j.'r!f; '<Ssk?cj, eyl<'I'!! lt '>vas.  Y tj t ld 3!,".j'c<j ,'ej!. r j ~
>> l, 78 rot jjkUIl.

ji ' I j'j ! t't! j Sr <<i!'O'C!� i <!
 'Ists F'<!r> jr!i rrstl.�3;! I>d j IY j t'j!t!r! !sn ?!diinre �!<~fb�1'js< 4'tjj ji!F  !thi<r

 f�1 ln f  ? !Y! �t j!i'Icj8  ;Y!s is af � F!l k! prteI t j'v !I ihjt'383 !  i !k3 si'I ex8!..j 'k�>k! F�8 8re
<j3 tki 1<'I <c>A 8!'og I I jet>j'<k t<o r !f!k�! I!. <>jc!. <'ks 'c><<<363 t Be h!3'? c>f I j�1 ot �'<Jour'Aj
tre> IS> t j!C? C Cl jkl tfe Site ! . O! ! jl !8I, j!r YX!jftkt i; t� 8 jj!'! I�@Sat'tki> 1 > jant I if [OB i
 Yt<< Ia :jjjjv ls cj ?str8 j'!j� I� Forj! I'ranspot tkjf!c!A �08IS,  !j! i k!rt:-st !'? p ?Ys�&.
� ! j 3� !V ht! Y	!8 ii:rj tti I'>!r !vt!rkI: 8 !'<ll'j!3 jjsM k ! tcj I '3 r <p8k!' I jrjnkt!g<8 frotrt

1'Iks 81 cj c!t j'< 8<r n<kjor!! ! I!j!���!Y! ?Y!a, <j <3�l"8 <<>!tajc!cj  '.3! jkn f 8 ! s. Stkij
tj ri  ! '<riejtjt'3ft!l?k!tkjj St !q !S. It!i>t' ?jr�8 � !8<8  tfgt j k<2j3. >>ks jj!� treej>BO- !i V
In!pt> jv�8. I'' jets shard jd lk� . jjlre,

.1 Iie jk p81 «.'>ki t>rogv ilj!  >st!!i! !t>egl ~ ii I'ik<jiko<n I jt!is 0! 8>�8v>< ? <!js 13<F  .
lk!<8jtv ' >'ki�  v ri!tg jy", '  j; '1 ...'<' ,'g i! l j k>'C>st i!V<8!'!tg <i<' j; .'II'I> rut j'<8ji 18 jr<'�� !YI3'j  VI!

< jkt'.  II � ~F ital! I~ <".tkj j i g":!t ! j, j jl!<> ��'tnktrft 18 I!n] >!' I. ". p~'rcr!qi I i! ji!e
68 jfk! t><>? Ili ~>..2 tY!kjj to!! tons oj har><>>as't8jY<I ', <sj<>>'lte p<nt!!jkt'kajl7 i!v8!I8I!k >>

j he < i!'1 <I > '3 lr l'!kt  k< � i<  >  j ! i! j 8 8 > ajv<  ?f! d!3 p F�  <I I' I I'. > j v<!iil 3' j 8 3 8 «i kf j tctk j I 1>o
 I<':I!1:.I>I!'I.'jte � ! <>!t<S '. fA!jifh Oji I t g��8 Ib r� !<C>r I! 8!Y! ID t>C!rejg� .!Y!8rkr! jS I '!"
jj <Y! "I fc!cj  I    !KI 8r< <«<3!! to <! t ' j f1 '<'j- I! HI < jrv n3etrtik 'j !Y! 8  !j gee!, 'A'Bjct! t!'Ij'j.
anr'I j!� !ht! C<VC!X A ~>r!t> t Y�!j j!IIY! ! Fk F 373, jn 'j<!80'=j3'J., ' 'i;9 j� Sj!g Met I' t :,
I �!'Is �'I !!<OF! !v <F', I� �0'I jo ?r'j lt'! I j!jj<!r!., <<8! j'j! 8 0':! jktk." <'ll: <t>4"..I'3 f!Y!I jki''Ift tc! t j! 8
iarnkers.

PX'OdIUIII hQK!. IL ODSjIX'81HltS BRIINN RECBH4VBS
Standing Stook i>imilk!tions

The k<Vashi�,'�'ton State Departmerkk of <><jatktraj Resources> under
Rtr A 79 ~ 68 ~ 080 f3 as a ktjkorltp' to devejop and lrnprove prodtlottojk I!nd
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spread horizolltalh' ha-
tw«;!n poles dr <I I?3 into the
bottoial vf <le?ltovl ha<;s. As
s res?3!t ni « II <I!spread l ind-
t'ill aol tldty and potlIIJ t<II3.
tl:ls Is no loll8ar 8 ooln.l:on
Sole!a In Japan,
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th'E~ FasoEH~'8 '<,"<3�j<j E'iav� t<3 Pav 'jriF Env<<'FE or«E BD<j nEBFEB",GIAGDt. T4P,
 >tj ><:Ys AE jiafvj:,'5'ts <313 3EY� 4- jp <in<1 tile ke? p bed 5> xoje Bs a food sour<'8
>'EY  j j < hit�t BFP.. n<3', kiEc!�'ll> <EAd lj«a! cosf'5 �j nlaklx3g this d>atPXIDEEEBtloIE
«v !EEjxj. iljso erlti««3 3.nt<5 th<5  XUG c<ist of j3 lrv85 ixlg.

IllxstltUtiloDai Coxlstralxlts
Yhe NatioIEBj RPsearcjE Councij has observPij t4at. constrBExits on

'thP<  :I   et j<'< ' j <YP> j�'j?EX3 ix3, �j <3<jtl EUU j UXG tcxl<j to be pojiti ."Bi ~K3<j adxE13EE-
E<aff Ftl>>3� Eajh�'1' Eh<lfa 5�K<3' fif Ec a3 rj jacj IEEcaj, Ixl<ieed> Bjthough fhe blo-
j<3g3 CBI fPB<s«lb  j3t<ii FEf "-'"FA'v<EEYEE«< .j  ! FjY<h'F<r� QD x3ets> LDn33 AQFEU 03% ioIlg j33785>
an >  >A<«<AEjoirj l xrxid F«E�jE<jE EEni 313 t�33kB has i!een sho' VYE> thex'8 BI'8 n<3
cominefcl<3j veEltuE'es grow"ED< ihesP sr«BE>vPed"' «i the North?<Vest j 138
coYES'saints seem to f<aH iIEto two broad categoriies � -perYmfs and market-
3 D  ,fhe p ",rxEIjt't x3 < pE' ?c35<hFE'� 331 A'asj3313gtgxE f<or � juamjtiiza protecfa
15 EE«s EBjj",<' jl?35<«> 3'.Astj'V', al <j v >F«<< lix3«<33't EEEE BS to its �U con!<.'::, A 54 !r�-

jlAP P >r'EXEEE ia f YSt F<« j EEF<~ t E>'3'<iin C>31 XXEV < MP>rAFEE�133, BDCj 3j,la Bt ';.jXXS
jev<!j tj3t AY<3'3  oj!F!<1353tEFE31 15. 4�ar<j. A'41je oj i!<3xleYEts Exlav stafe tj3813.
obIGctions ED 63H'irox3KEGYEta] terIDS, theli' real,  Erg�3YEGYEt appear5 'EU 739
aesthetic, Marly peopje approve of the idea oi BqUB��jjIEE<P., hat jj»ose
vv'ho o«<vYE property Hear the «»vater  Eecrv B3 v cjla31ge rxl f4811' IEEBXEDG
vievJ'. th! je Bppeajs to the State Shorehiles Hearillgs Board 4ave not
sapported aesthetic arguments, the delay and costs of jegaj counsej are
<,"AN,jg' to> a jIFoj<l<."!j,;-'3. p83.3:.13j ls 3 jan Ere E EEE'�<j jroEYE. f 48 f? >~4..,3.FE EY j.,<3rj!s <!t j.EYE?3�8 AS ln
order t<3 pja ."8 BAY stFE'E<XtlEFB  YE navj<>8jtj�?4<  t&FH, LEE.'awxl I?j<  KEB IEIUst. 358
cjro�j<aj�<j to State BEY<El j'�<j Eral <�>~ lxl< ies .'j<3x Fi- v�!w, all<j  I<3'EYEEF <3FEfa gajh-
Pxpd BEQQ <'P«~ ie+ved bv the   orps F>3'Evi 'AE'EYABEIta j 3"F?31<8 «'< 0<+ al�  Isla� ':ijj«<
resojve<j 3D tjle course of �15 j3rc?< -'ss a3'Erj a jl'Foje t; Y»�v j'< ~«F� Idlest <jan!f
FEEltlgated to pI evolit envlrEEYEEEE«- FE B j <j <3 xaagP.,

FUrf481' reqUIFGXIEGXEts BFB il. 4v<jratija'"5 P EFEXEEt frniT3 the EAB54311<<f<3n
DepartxEEGHt of FlsbelEes, vv 43ch <3ssnrels t jIBt lhla 'j!F !je <t Evl j j Dof. diEEIE  p<�
fish habitat or stocks, and a jease fiom  hei D lp EEtxEXP>EIt oj' 3~?Bti r::ij R�-
sources Ef tbe propose<i projcc  is on. Sta e'Nvrlad tE<E�tBEI<js or j'�« jj<EE!ds>
Rates for fAG je<lse BT'P: Degotlahje vvlth the depBE' Ynexlt.

Finances arid MarketingHGCBUSG of the jength uf tiDEe that nlay be reqniE.ed to oj3 BED j!87-
Dlits, BYE j because tbGXP EH ilo way to tejj 40Yv king HEG peFYEIitting pro-
cess <v3jj take or even '<vjE�tt3�x «3�3'IEEEts 1«,"tjj be 3ss'u8d Bt Bjj> EDVPstors
4Bve Dot 48831 Pag ir � sapjsl!rj afglja��jt�;FP< j!r<3Iects, FiDBEEciaj backers
Bre ajso 4PsltBDi BboUt SE'EFjI prl!f '� s l3<« > Ense:. AEBDagenlent sklijs Rrc of-
tPIl jacking EH. peopie E>vho 0/BYEt lo stai't BYl B «?EEacujture bnsiQGss, SUc-
cessfuj aqEEacujtnrc veiltUFGS consist of a team of. skilled business YDBD-
Bg!"Fs, techn' clans, Bnd BccoUIlf  nts � ol'. B rare 1ndlvldu<3j <'vlth iaj j these
skijjs.
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".': "33<3<,':< < !l<.i3'3rt!33vt<3 <st «<<t < <3< 3'«ss<3 B'<3e s e <rt l<<<'t3!ac<!3I!3«'s
e e ilier 33et!3u<»3 3 '«< I!33 , The 3<t<<! is.'<!33 33<«'3<3!  I3e >< lj:<33 I th<'.
«gas«': it'a 3s 8< 3 <3;3'et<',3 <fr<3'<; l<3 <'! 3333<'kt!3s <.'33<3<3< i<<A <".>!tt!sj. tpt<i<  < <<v Je<i
33.'333' Vse�3te<'« <! <$ esv ei tt e 8i!ltI« t<<3s .< <hi;~! t3!le<<'.' <ll

L38k'1'lrtkrltt3g f4 t tr bTkei i rr. � rtro fUct ls QH831 dlfilcu]i B11<'j expen-
Si�8,. i' t'..t A«3 k<:.'.fi3tg ia lite fit Sl iilirtg thai B pOtenfiai aquaCuitttrf St. mu Si
lt37«Srtg<ltts<. A 3ttgrk l'kit! < Si'.t taf� f«<s BH3St bP.  feV1S8Q B11Q Carrted Oui.
4"hif� �8S<8 Pr<.3M tplS Bra  th~"iVua, 13'.,B ty tevhniCally Oriented BquBCui-
tt33 3% s rtlay! '33<B3i urlfli '6'equi lrtto 8 pr�I lci' t38iore  feaj3ng x<«ltil these as-
3'.<�<."iS Oi tht-' tl<<3gltleSS .

r.
'i 3<f5> the 5'4'tlai1ht33;IOA i<'ii> e Lt,"glaf�$MrP p  SS !rf 4'tstS! '33'<3 1 that

P <3 lt-'.,<8 tI>� resp it'353I1<tl3i<z' ft<t' 31'3<at'k�<.313 <, o<t � I «<l� tkA1r� pr ! il t 'i'8 %« iill
%,;,0 VVB~iling<�tt De!lal'i t 8<131 OI Agrfoul UFO. fF<SB 30�7!, iA rt'3O Oagt AA
�«er! 3'i j  <<<'BS  l'itg'3'<'< lri gx  t]g ii' lg 3'tlS pot 1 a<ibif it/'., J, he i!ij J. treat,'>   qtr tCQ fiur f
<<!rutiueia «la BR'r3Cufi  it«il fir�<ju ,t,'!,  �3<ri afi�%VS i]333 f<lr3A3ttt<36 �f' '1 trtat'k '3-
3 ng cot3'3rtt its i�11 fot' BQ ta ;u "f t3re pf A i uci a,



This account ot shejjfish Blld seavveecj hBxvPsts EYl PUget Souxlid bP-
gaI3 A'itjl B j3fi !f jo<'3k Rt t48: j'!alit-=-tj3� joIlg his'tory of harvests pxedatiYIg
3'Bixoj! lax! BQ>j Ax IO '3 :all ri�jollization of the region by hundreds ot
,'.ears. Present: px�  >uctjon of sh�jjfisj! and sea+.eed is domillated by
jIBTV'Pars'  <i j! vajv� Yii�'jj  sos> >Acjudl31g B j�8 ;YEjtiIXF; �t <3'<<stars< cja!'Q$>
Bnd IQussPjs, Bnd capiure flshei'38$ foi:; Aaturaj cjain> Bud gP�du :;4..st�ckIS.
Crab BQd shr!YQp flsjIexles 0 !TlstltUtP il <Tinat j >r tv� j !Txipo!3  A  fr!le� A 0
tcrtaj t3XO juCt3�3I, 546iXYY!� Sjl ".CMS 8�1'..j3 .BS S4'j!YY j N< OP la< .Se""< urcj!IQS<
Bn j sea c I IYE!Djl�xs ha v�sted f.. OYTE Pug�t .� IT d Bt lola' jevejs Xi%pa!Id<! j
thej3'. Tniilk ,.'E 'irl tjI!'I 8BFjy j�808', jslit pjay� t oi'Ljy ~4 M!M�' roj i lrl tAtE!j
halv !8'ts. i Iri  j.jy, s !B TV!I<e~ks have 0 >BQ harv<< >te j in i� ',Fea~lr !' c!D�EYti-
t'I!Ss i!I B»!exs<lxl  j. 3'i<IP! tish'!'.y <IYE3'j nonsldexe j fox coulEQPrc1aj pxodUC-
tl BYE.

Capture flsjier38s, a!I extension. Oi  he huntlrlg-gatjlexillg tl'Bdl IQYE,
Br» Stxlctjy:3' lguj'>Et� j !<y State EYE<3!tage lent groups, Capture fisheries
xaYIgc> I':Y>o!I3 t ';3�itii!YY;:ij. CY.<3jl'poj tishe! ies to the diver harvest of geo-
'<'jucks, 'I jl !y ajso inch! ie j'43EI j-3!Icklll'> Of seafoo E BQd ha!t products,
such <3s 8 'a «PP i<3  Yoni "I!terat jaj x jcks.

VBFI�jl�IIS 313 j<B!Ii' YY!ga BY3<j!'>jlitts IQ shejjjlsh spPclPs EakPEY YH OBp-
TUXP $3sj1 >xl >B< �v >x illY� x >jj� <t xl p3� cjevejopTQent Bnd expjo!tatloil, of-
ten xesl3jt>ilig 331 ovexh !xvesj ng of stocks, fojjov ed by pxeclpitious de-
ojljYYBS in pre!ii�C ioQ  vk«-',iY 8 st <i<:k wvas UTlabje to reproduce at a rate
re iu!T~'.. j to aust<3133 jj38 hai'vest efjo< t SUch sltuatlons lecuxxPd thxough-
Out Puget �ouli t 3Q the S>hajj�j'<< Bxir] SI ix'iHIp fish eries.

ERt�x«TYT'P+ i<1 sp ><:i�R jif<i j!3 itor3 !s BY3d g>xo<~vout TBtes Bt  jltf8I'ent
jOCatEOHq' in 3 3!q�1 QT313ri j '~'Y> »"   Ylt Cri!QpjeX HIBYYagenlent pl'ObjeIQS
pPCIBjjy YvjICTE th� gi< ij Es Y� �Ylsux+!' UHYfoxIQ production ixonl year to
year. Regujati��   Y3 j. IYEBYE Igx!ITY!.Y t tj3 it �c < 'ix Ij!jish 8 sta!4jO harvest xe:
tject BH un jexst<3Bd!YE g of tj?� cjyYI< El!lie ilaju!'!I '�!l fish >ries st� ;ks <"atxi !Yj
fxoYTE !EIBHBgPTE38H t 83 p83'ience> 1'Pse<ix<'.jl < �'El f I.h� k�0'A'je ig«! Y<�EI ei'j
fxoE!I tj'18 fishexQY83I  jIBTQsolves.



si10JJflsh GIId seGY<vepci HGrvPsls of Puget souxld

AKIIILIJBCMI jitILIFe
Culture of oysters has a JDEIg history Exi Puget So!End Blid bv the

early t980$ o'onEEDercE EJ Bquaculturp techniques had been B iapfecl to
I'Pal'Exig oi clalxls Bnd DEUSHPJS Bs <<veJJ. Pilot-scBJ0 culture of 1'EIBY'lne spe-
cies HU  h Bs sea Seeds v~eodu 'ks BJ3aiox30 and scallops liave also s13c"
ceedP<J. Silej Jfisll aquaculture---still dolninated by oysfeY'H, claIns, Bnd
Inussels � BccoUnts tor B JBZL~0 Hhal'0 of vVashEYEgton StBte H total shPJJ-
fish productloY3 slid ls Pxcpeded onlv by the ~eoduck harvest lxi t-u~et
SO!End.

ISSJIjeS amII3, DeVeIOIjjmeIIlt
  Bpfure flshprles BT'P, geIEBZBJJy ExianagP J Bf the stBfe JevPJ lvith 0

zeJBtlvPiy Htraighifo1"vvard zPgui  tory px'ocess coxifI'oil3Eig hal'v'esi. I'ates
 except >vh013. Dearshore -"?lhstz lfe .is likely' fo be disturbed, as in the
casp. Gf YY3pchanical clam h �'.vest331g!, A iu"',cuituY'0 Es affected Dy f8dezai,
$?Bte o'ountv, Bnd JOCBJ llltprests «fn d Es '<llhject to 8 plethora ot. EDBDRge-
Inent col!trois. A ]Uacu J Jure fi Y<v ? J�pEYEent jl lztrilts Bze zeqlllzeG. fo! coli-
Htruction oi' shoreside :'!ll::.jiffies.  egg«iEIg of vveJJH< Blid control ot aquatic
cultivation activities BffocfiXIg the Ynarineenvironment. As a result of
special environmental legislation to exisure protection for sensitive ma-
riY10 envi3'OEEments, fal' more pPrnllts Bre requlrP J foz projects npar 03' On
DEarine "vvater bodies thaxl BY'P, required toz Dlore landvvar i opPzatlons.

Slleli<lsh sclenf isis <Ind lx3BQBgers recognize Inany oi the critical bi-
ological Bnd environrneY3tBJ factors affecting SJIP«JJfiisJE p3'.Gducti�11. 8iYEI-.
EJBzif les EQ the biology of Inarine species J3nk YEI<llrv Sp+ '18«  ln tJ�'I< c lp"
ture fisheries to those that are farmed. Most have free-Svvillil<I!ill<". st@gas
ln their ilie hlSYory that 3ntel'xnlx ln 'the Ivater col'3 IEXE, t!I&rei>5  T3?Bt<IIQ~~'
colllpetltloll foz i'ood Bnd Space. Alan/ edible ar d EMlf.-s�-c�!hie '3JIQJJ-
fish  clams versus barnacles. toz exaxnpiej filter similar food particles
froln the Ivater. hlfectious diseases Bnd pests occur ln p/ants BI3d Bnii-
EDBJH x'6<3zed on Bquat3c JBYI31$ BH wBJJ Bs ln speclps taken Dl captuze flsh-
Prlps Man" ot thp«0 p0$fR Bre native to wild populations BDd Horne of
them � -such as oyster dzJJJH � >vere imported along vvith commercial
shpljlish introduced into state lvaters,

Capture QSE101'EPH Bnd Bqu<ltlc, farms both rkepPE3d Upon good lvatex
quality B I <eppn d p nc v fhat crpa f ps econ oQIEC EY'1<.; ?Q jlves to pres?+3'3?'0
Bnd improve vvafer quality, Aquatic farming is Bls   Urlique!y dep lrldelit
oil proper Enaintenance Bnd enfozcexnent of regi lnal. Iv  tp<r ��: Jtty:-',ta33-
dards, Problelxls caused by contalnination of HJI lilac>sh bedS G JJ too 3 ften
caxi bp, traced to EEollentorcenIent ot existing la!vs lax oz HIlpropex Bp-
plicatloxi of land use codes, il'tile 03' no EnspectloYE ot onsife f«icll3tles,
arid l<3ck ox uplaD J facility x3MEYEfex3BEEce.

IUst Bs thel'0 BI'0 significant SEQIEJarlt30$ bef'o'00D aquaculture Bnd
capt'3I'6 flshezlps thPY'6 Bze «3<IEEJBZ3tles between B iilaculture Bnd Bgl'I-



culture. A tuacuiture Bli�%'s 's js t�!n jest p o f E :t E<yr 1 0'  3 ln ! f yrr jr, higtr"
quality seafoods that 0 7! fye ta!i lzetl. tn the Injlrket, lt ts a private ven-
ture- � a Cultured OVSt<'",'l«!S QV<vr!j'! I t'3V tJt'4'; «'! 'tljat! ' f jrrj ~j' tbro�@tEO!Et !t'y
growth«not just at, the tirile of harvest. hi rua!!y cases  !qnatie se«beds
are also privately held, MaxiageHMDt ot aqUBcill'ture pi'oduction has
been largely left to the skills of the farmer«although state and t'ederal
olgaEll'Btlons have pT'ovlded nlany selvices to gro'vver's. ln recogIUtion
of ti� siiriiiazities betvveeTk arluacultl.'78 Bilici agI'lcultUre, marry Bguacul-
tlire functloDS [as defEDed 4V the «Ntatej bBV6 488D plBced Under the
<!tate Depart!neiit of i <gricuiture, Bnd prodr!cts gzovvrl 4v aquila!c farrn-
PE's are D03v class!fled Bs iagz!cultural colrlrriothtles.

Probably the n!ost czltlcal EXEBX!agenrelEt !ssU8 relr1 EEXEETEg irl 40th
s&elttish Bnd '!eavv'eed tlsbozles and culture Es tbBt of  lsez Foritllc'ts,
TlMse B7P. sonic typ!cai Bxanrpies:

Conti3cts betN'68!I GGU lcuitUE'8 GE'lo cE!ptuze fisheries � -Many' s tes
sUltB4le foT seawieed tnorli cuit Eze air!d raft culture of sbPHflsh
may be is> avatars less than 60 feet deep. Geoduck clams also fre-
qUerltly occUx' in such Bl'eas Bnd lnay 48 difficult to harvest v«!herl
OvertyEErg N'Bters Bze Used for Bguaculture.
Cox! ti!cts behivePH cQpt UTP fi~bez36 «- � Locatlorrs where cra4 pots
or traps are set can coincide vvith those areas tlirat are used by
conlrnelclal purse seine and trawl vessels, This has resulted EH
loss oz damage to pots oz t48 EIEcrde!Hat captul'8 of cl'B4S !n. the
nets of the frsb!n~ vessels

 ~onfiicts Eiv! th otf! e<r User gE'OUps � A 4Bttle, coUcbed Erl environ"
Ixlental terr!rs Es loon3lng behveer! compt,tEng Usel's of the llinit8d
EMarshoT'8 XPsources Bnri space. This ofteir plBces 3vaterfror!t 0<vvEE-
67s, Arith little direct econon3Ec lritozest io'th83 than a pi!".zcelved
loss of pzopprtv values] plttPd Bga!nst those v<!ho BE'8 Btternptl'Eig
to galil a iivPllhood fI'0ID t46 sea. The cen'tral issue Bppe !rs to 48
aesthetics---people do Dot 'vvaxit their' views Tntezrupted.

I'"ukure OF !I"eykrre Ft'teherttes dttttt tII A!taua3l..jtxlja:ttttX!P.
't' he s�'3.kl!I<v teat !re ot the sh«HAsh arid seavreeds harvested from

b'Ug! !  «'v l !,XE!t 3'3 D !'t $!EO ll!ctjoD votun'13<! ! "4'til rh !8 i�'l<Ei  «orni!krert to «!in-.
4<!tli t<lj! !D « tij!! dlv! is<i Q ltnze« t3E tiiP'~ ty! Kit!i!i:t', 8!!!!t t<ht' jytterl Qnusuat
«3 lct <p '<"!" t IIM'Tr  x«t3 th«  tjlvvv BI! tnv, 'v't87k<v<t<3 ajx-' ttj« v�!~ tn«8 <B,!Hiius-
;zjes <3!lri t tie j!ti!!�<!'lit jor;;ij !ilf!;.t3. Rpp ': �;   > t!P! Bxiz' Ejl!!iy stK r lg. Yogis
!lj En ij!zgt! p<3z! c!t!8 Eil ttl<i!. ET3 'z ! I!3tr! y  '0'HB3!nxptl '!n, �t se !i<30 t Er! v!'«'Bsh"
!!'6!3!r!,".v�!t < Pv<!�<E!t tP!!t qua!!EV Of P!jgPt,v!<3 T!d J'jaj'VP" ie f Bj' rt !vr !VV<K!
tij' «Ekucts<. Bn!t. t�!r<-';. «3'i�.  f6!x!BE!ti tnr the pB> lucis ! n. Gtl!ef 'ivP<st. T oast
8"aas, p jrtlF'!E.tirzlv   «!lit!!z! j<3, t o. ' X!Ret  his rt !ED !:� t< E!EZI!'ll cr!rjp !ZE tjvtj
 « fo 't."< <v«v tit <f�<! 3'Et<a lj~ t ~'!<a!'t EC!!taj'1''«v 3!'  Ir �!'kilt rj < B!E<t pjr!'Dtraslrtt".< 3<'<'i'!Eirr 



Sj'ejjfIH!I QDQ SP EN'eei HDE'vesta ot Puget SOUI!d

xvkjl Pvexlt!Eajjy 18»ad to 1PHH 3'oonl for llldep?Eldent coETlpetltlon.
YechEEE ally there ls great pr SK A!H� ! KF 3!x�3'6 !s !G Bg� !ki!Xlt xrkl p!'�-

dUctlon, especES jly ED the Us? ot k !'i:.!f!c!'ally P !hance i st� !ks  !J! 'j. Kt!OF!'I
lnt83xslve CUltuze DIethods. bE 6!K! p! s f »3v veBFs <l ' T�!stlc ! ted sv<»�!K!s
4BVP: deVeloped to Cult!IFP. Big<�3< BE! i. K�!!sseis; EKE  8<3K �'/st  FS BI!ki �1<! AS
Exl hatclleFles; to XDB3lage Bnd !Xk!!EK! t<3!K! Ev<!'�3 ' KjUailty ! A K!l !E<EKEK! Kx !ltur!3
syste!ns; BA k to coEltl'01 d!sease. F !t !ke 3!Klv !E! !P!x! <!Its v.',ilj  jPJ!<."xui  K !
Feseakclk and 3!l :x  !saki av ! ijahijj ty!3f ! ! Dds to support it. Exj  !K! si K!KE 0 
k!D EXEEKE!SAK ! K'E! '8 !S FK!< lii!!KK!Ai <AIK !jar t� !hi!t !! l�» i !d IA,  !f<3'!CE!ji'EKF <, 83!-'
yond t <chr k ii!< ! i<!i 8 !ju'tk '3!'!s< 14?F<3  s 8 D<'»8 ! 'li! N!» �!JF !ge <3. 13»!rtUFKF<P,
a t! tulk� < <3� <.  ! v»'! j.l!K�<Fleas to 3v > '4 1 k!K! g ho !rs -- !»<] U at!  ; KAi lps'!.K XXKEK! 1 48
P U t 0!! t al! � .EK!F<?0 t' ll' ,  KE'.let  t�!Ek' ! w  ! Eltk". the 3 Text R !BH !D.

.1KI, k K!  !Fi!  !j' 4 '!U'l! PAP i � !vIFK!EITK!8<ntl!j B'!v<!F � !!s8.. 3ssues tf!at have
not 4 !<HA. K!f <<FK< !  c�X!ce!'XE, ir! � ! 1!ask' "A'ijl 138<0!De Ki!'13 !inant 3D sbapiDg
i48 3� i kstry, V L<t]1 ln !ke !s ! l 4AD BJ!. pop!kiatiOK!:!33 j uget SoUEEd an i
co13HP iu< AE poli!!i> nt j !a i	3<~< iro!31 �0K!!8< t! ;, T EFFA< and IEldUstFEal
wasi 's, jai!.E'd c!�'  ! EH N'ilj hav!3 1 ! i!P I!. Bde conceFT1111g the trade !tfs 138-
t<~veeE! ecox!onlic and Social coxltri!3 !tT�1!s of i";aptu!� l!she!'ies BK«i a! ju !-
culti!x'8 ax3d th?. costs of CODtFoll!K!g j!!x!K<33! ie  v ' st' »'s, f'1'8!'vPSitrxs BAd
o�3v?FH El!ay fEEld thPD' coil?c't30'I te '1'E" Xq!3 ls Q!x asf !ox!i!d. !3!Ed  !Kiv? 'HP
B< fects of hax'vesting and ci! lture w! 1 < have� ! � be F  solv� i 13 !t�n! hB»FK' »»s!-
lng caE! proceed---these <3ns vveFH !vill  !8  ostjy' <!Kld  'N�318 51 ! vlV.
OUNjOOk ItQF PULI!8t SOUGELI CBPI:UF8 FiISh8n88

Th? pl'Aspects i'0!' PugPt Soux!d H capture hs48x'es Bre fan'. Cycl?H ot
discovery, overexpjoitatioX!, a!Ed Hk!ck crash will have! 0 48 Bvo3ded in
order to sustain tnese fisheries for future gexleralions, holvever, Malo!
"1U ".hEBtlons 3EE shellfls4 pro jE!ctioEI ls Ux!likely ix3 the D8BF fulux'8 be-
cal!se ETEOHt stocks BF?. fished at EXEaxiIDUETE HKEsta!Dajale yl?ld and. CBIEIEot
lvlt4H an ! great?3' flsllExlg effort. Ex!st!Tlg stocks are D'la!Iag?d to FestE'I ';1
total harvest lave! s,. OfKPIE, this is accoInplished by limiting entry in the

jle"Ees 11'8 EDB 311!tv to 3ncr?Bse producllon ot !v!ld stocks ot Hh?jjfEH
tends to tip �8 prod!Ect3013 Hectol' B'vvay tx'oxn ci3ptEEre 1! Hher!es Bn i
tovv'Brd aqUacuj tUre.

OUjI:tOQk IOF AqUBCUIICSF8
The Outlook iOI' B iu>'18 !,','tu'Ke Ver!tur »$ !S good pFOVlded t48y <3re

<~jjo",lved <1 favora1318 ecoAOXA!c, K3!lvlroKXK� !K!t!	, Bud regUlatozv eh!nate.
?BF tellll ploduct30A !I!,-FOB''~H ~ <F » pre j! !Pii for Gyst?FH cjBETEH< IT!US

sets< BA i KE!BF!� ! pll xkt8 hl! Feuskr g old cUlture BT'eas for E38%v crops
al!K!jv!x! < 4 !ttPF K  'op:E!EE 	! lgAXEI�3!t TAethods, Bn i 83 pending Into ne&
cujtk!!'K!<!!ress. Yi!A  !xpBEIsj�� «!f Bq!!a.;i!lture Evijl proha4ly he predomi-
�� ! tl<<' krl K! !OTE��! IL;; i 1 jv li� llr '.Hs !kl  ' F<'<Bs. 1".Inpjovnlellt oppor! Un It! Ps ln
 !Kju !K:Eljturk<  ':! Ul i  ! c!!!' KD sl!ch Bx !as as souttE Puget sound, east ot
1'  ' 4 I � 4 8 v 1 8 1 8! D K 1, 31 D Ki 1 1'0 0 Kl k .a ! 8 j,
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DERMbutlon a!Ad Zonatton
Dl!s'.r!butlof!

«Gnat!on

L'E.'bsl! 8 Ee

Physicaft,'Ctfemicat Toterances
tefT!PBE<llLire

..!I n j hy

0!SSQ'Ved Qfcvgefi

p . Tc.frl~ G,f!8, H 0

01!f I 8!I!S

OVARY~.F'S
Physj-",, 'and 8:GI;fgjf;a,' aha:aeter,sdcs

f'ar;.,"c f'y.:i'E.;.s --Fo.nd:hri ugho: I Pugel gounit. i'Iatura' pop.'s!:iuris Qc-
Cu; ji, 'aparh and Ihey haVB been traneplaffteft:!Q many temps:ate !O AOpiCa,'
vvah:f<s

i'<'lc'",!f�'3,',.; E!f"SL<<", -Hative EO t AEEsf '.c' und Etn"8 Ccafffmcaf'f, '�",ey a!8 E!Ofy
a';fuhEEBE! t c!f'iy ufn El ES<f c Ef'nf>tore;'!!: 58Ete f A lt Ee G~otlEh'R!und. «! so GccL'I'! n
Yy' "at!a Bay; Cah!EEA!t 8, <<IEESILB, E;" 4,<fff!i!tf Col';,'I En@

f-Bey<;, .;y';Ac'.:<!- -.OCE.«E;-.@mffEoc;iy num " tee! bejo!v high tide to Iovfer
!QV<t AaW; EA!!!Ay k:. Eeunr< tEE -,'t! I ILet, Qn '�,8 SE!I;aoe Qr par',ja;j V tlu!!Bd
in CSEA'.8:<' mtf';4'<' sf!Os:!a!ca,vt';Is'. Commerc'al harvest Qr',curs be, veer,

<T <EBEy,'t lttfea

L!~p'mpf!i E".ysl'B<s--houri I!8!IAE'ef! mean I!der!!!E! Iov! ticle Ieve!8; unco::f-
mnn sublidal.'y. ':Br'y na'.ffra, 'beds v<<ere tiiur d m poo'8 cn.'I:fv nue, usually
<,I!!he s 'r:.Bce o! mud!'a:s and grave! 'bars f:ea: I":fe r.:ou!;.8 ct rivers o!
S"iree !T!.".,

;;f!yrfo Eff<S!BT'- 0G,'fd m-k to muu; preter EO Settle Oni <<Id Shalt
!'~!!:...'.:gi'at'! Vef'8:.~',�.+E-.<!8< u!" EV ''trf;;ES QE pea GEBVej Qf Coarse Sil< Gverjaic
<yffh tr!l;!co!E.:ES,!,' Shah $51E<E<tvc' Qn sub<st!8'ce:G! Sed,'ng; may «le sef!Ef

."acr!i-,,"ya!8! .. Qonmum; 50 8..:.F; ifffj!'. Eolera'ce nea:-Ifei:Z!.g cunditionS
E!Gt dg nol 0! G!v,

0!'mnfa E'<VSESV S � OPtjmrum SES-~~"'F' Wnj I!ie I! 8>'Posed 'Q "~PZjno QE
i.!Bvated temperatu,BS. RBBSQffai Bf:I BmeS naay rceu't in pof;r SE.ttjfig and
s!!Evfvaj

Pv'." i;",<<csf;Es--ttpbn!fain!0-30 ppt; vill IG!Brat!. 5 '<.' pp'L and can
t!Lc,'Will Ot 'I pp! Enf:.: Stlor'. penod OI iin!EL TGIB!ance Elec!BBSf!S ffffjffh:n-
CEE<!,; < g <'s,!p< i<88 vi 

E'<iyrrfp'a c;vs<'Brs- -jcenujEB 8'.jEI;;Iy m" ce satiric! Condjtjons;Gr Efpi:mal
nnffs<h man Pac. .'E: Gv!,',f,; L

"�;!n w thstand loiv I:xyuen:ovals;or seve!BI !lays and anaerobic Eiond:�
fiof! ',Qi' 8 sf<ffft <E"I<< "<I fim" IEfle'::f'~f' dec!Bases!ff'<I' 'I'i"Bas fig t-"Yf-
peratu;e.

p.-'I not!.:B ':! Iiy i! EAE!',.!Bm"-AE;OBEELS!!!8 feoge iS pH P.'9, !Etoffe', d
ammofutf anO!L~< t<t.,as�,vd !pc< Eau!SE;8 O! 0f',;E<<E!S!EE! gfuv<'m ABLf 'IGEIE

G<' '!i<A'iV<8< 'Bint" '"8<""I"8"!t'"S Ol 'c c'«CE'j' a<A ''E'I "'00 � q0
pprf10 ' l'yu, ts aff! Asuffih<: "ac~ scfasf'"": E!TEE EEfg ef! Av d"A.lnfÃEfefic
,i!!ages

:Bf;d to gfovf t BIIBE:f: areas fv. 'h.;,Gderatc c:r:ants.



Reproduction
'ip!! 0! RBpfoduct!Qfl

P<fcfh : Gystets- -Late Jun!3:. : 83rly»6ep'.ember, usually!a!e July lo 8<!fly
August. IA the Pi!get 60 IAQ B 8:«flat!J d spay<<ning Is hllfl!E:Lien! Bxcep! IE!
,".Ood 6 Aah

'!atuiat >pawning H<asol'

O<yfnjiia Oystecs -Usuany 'A SLI f338  tfu' may extend h3! IJ!3 ixf six ml'At!Is
:.Or. la!esp!:Efg?0 tall,

<':!i: ~ Ly 'S i.:'i-- Begin ',0 Yi%.<fe  t! 8<88 CR 8<36;"-'.<< 83VA tvi!Bn;«Y,$38 B!:die
Bxc«8<is 65., <<E>"? 3 p'util  <EE  sallnav Bi< s g!yft�"":q;: 2g' 6 p',iii. ReleaM;I'f
-�.PL !<8<3 I": ft'lyte ed bv ',E<mPL<faluEL« I fse l31 attciu  6"1 ai«dt  E 8 <By<«B<>'.  E< ~
watt 3,;,s a! d a! Bf'"";I ~"'t:-:;u,"0 t;".n I,' :.:8 ;;~ '.".':Jot:~c:Lhe:",;".0 tng Ihe
sp@vnlng <<"'BMA, VPI! ABI' SI>avi l ng Qg ! tft!L«ns a<<8"'lvhKti! JmpB<8<x' Ba
E<~«">';glt'« I 6."':t- tof a  <eeet N 883 '4' xs.

OJJ<!!!j <Iia E»ys<efs � Spay<i 1 vi?!80 vf tel'  em pef<i Qf'8" *>Teed 56 'F

Fnvnonf'.:".AIBI ';m'ts

GEOVJIN
! ype Qt Peproduct:Qn Facitlb Oys!8 s � Pe Bgic eggs; p BAI::onic larvae. Juveniles pemlanently

;3!:ach to soul! st!8'I of bottoin I-ater:ah Sexi,at!<i ma:.!:Ee by rirs! vea 
Otynpk Gyste!8 � Eggs develop a!Id natch In..efnatltf, plant IOA',ll larva=,
!38 mane"tly aya<h'd Il!3 il I':venl! Ie EQ adfJit, sex:.Jelly nlatufe bv ll'8 ': 1'-
QAJ year,

F fcf'tlh �,<stets- -,a!3: Lit 46 hours

Gtyinpia O<;"fers-- g- I I day' s
; Ime,':;E '.- Ig ' << venl,pm, q',

Baci«c <»yste<'--- 'It oays <6 < '"F IQ ' ' LIB!is 8< 6'3
Ol~~;-�cd Gyste!8--30 of mo'8 iya<is depending on;Bfripe:atu 8 and loud
slJpply.

ll! 8 tol Lafv<li Eleveiopmen',

60<8 ol Ego<L fva!3

6:0"«h Bate

Abouf 0.',l3 inch at setuemi.nt,

Paf.'tttc Oys<'er'- -4 'miltfes! A 2-3 years in 600!6 Sound; 4-6,ears in
co'f!ef fvatefs. ";O,v<h!BIB is  ouch s!08ef;,I:en lne oyst rs are c Oyvded Qr
exposed at l ivf!!Oes.

Olympia Gyste; � Reich inar<etable sixe O'JK irich '0 8-' vea;S in '": get
60 ind,

I arvae Bat phytopb3;".kfon; luveniles aml 8'!In!Is Bat phytop.:Botao!I;3nd de-
tf! Ius <iQAJB !QQd '8 '«4"ff 'I' bii d'fe"3 Bb«o<p" 0 l

PBcfffc Oycvecs--Pl Qtafld! Ic he! Aleph rod!!Bs; sex v« I!:Bs fvfth:.Ood s: pply
ar<d ag":.. 6'd!Ir or vfe! I-ted inJ viduals are:.Jsua".y!Bma:'8, Rep:oduce hy
8>.ternal ter!ili;alio L
Ore??Jifa Oysteii-- Pfotafld: Ic?JB<ITlaphlodi!8�::; I BIB: nal ',8!tfl tzahon. Fuffc-
.".Gfl as In!ale!I!A ear.'v p"I< of seasof3,!hBA as ',Bf .8,'Bs; may!!Old Qve'f dul'ing
 he fvtn:.Br irl:Eafisidori behveen mal: BII:I fen;ale,



{::«r>MS
Phys'cal Bnd Bio!Qgical "haraclerisiics

Distr  It tfott and Zonation
>,'s!r but'on /rii//8! cia/As- �.",IJA!Gold  BB'y, 'Pa!E  iu ,'.3, '0 rE'3;";38' 3 ""«l fa  $ >xies is

:Quod s>J! J:.h f:> Baf>U Ba'l:lorr i'. "et>n;0!:! It IB '!AQ.: 'P«get Sou>~d: mcsl
a>bundant ln the S:.:Bi  O  duan, da fo it Bod Ce E  Si frugH:.~.,;?~d,
L/ff E;-ne :s C>'a/A�-..BB!3 f'GAI >s! J,:3  o the A.:GU>IBA s 3:?Os, ><lasaa; col A!!?E:
 hr »/gnou' .PUge'L SGUA!f. Mi?Sf Bbunda"  !n  he '> rail of >Uari de l >008 and
>'e" fa { "gat SGU'Id

>r~l?/i>/8/Cia/i!S--N  IVP � J.:Pa?? BAO j?I>ra>d>!«air< !3  fie f > 6 I-GUA/f 0!
c!?as!Bi bays and GshJB/ies C!  B   al> '.:'Gfu>'3 ?8,. >abash! >agtcr:, 0 ego:-�ar d
> afffcrnia. Mosf c;>ron!oil ', E ME ther>' l>hagi'  Sound.
? y>cree < /<i///s � Nci'".he r> Cai/I/?!0!8 '.0 /Elasl 3 Bnd cori! oii  hi'QUgi.oL!  ~ 0-
gef S:,!Und, I laually !GSS Bounden!  han buf'>er ClarnS 0: nag VG l! ! GI;e a
clams«

.GiYS G/i/C/8!?>,: I'ta :";P � the Allan :c ccas! !rom CB;:;?0<I lo F Qr,da; in!.",>-
coca f IG  he Pac:iic Boas!!!GEE! > t!Bsf>3 I!I SB i Fral'cisco Ba>y Mod» 8 e.:y
>',Qrrlm>3'' '' Puc>P' Slj'JE'd

Hear! Cocares � So: therr Califcrm;! IQ '.i P Be ing Se? IM E;fera:.3'y abu>r>-
dan!  h:i?:! gfi >:t Pugef Boun f

>Sec f i"I C/8/AS--BBU!! Gr»I'SUI to <!BSI>a anif BbL>Aden.!n, Ug>!! SGL!nd
7003 ion du.",er Cl!///s � I" cs  co An;cii  : >ivveen -- -60 feei {?r> f LWI; � Und lo

depfhs cf 3  feasi;90 IPP!, M/3.«re /:lame bi!:ied Up IG ona ELQ ! 0  he SL!b-
s � e.

>rfat/I»> <///r>ear/0/> Cia?I<? 0P«UE '.<Qm >,bo d >' 8 0 tide aro P,Mf fit/t tro 8
depli! Ol Bf lees  6.'> feet; most aburidar;I from 0-'>ll!:eel: f?u>E!Gd up lo 6
>Aches,'r» 'AP. EILIbs!� e.

/tria/?i/3 C/av/s � -Mi!sf abundan  '»' >0; 3 � 2;ee> {f>rf .' ><v!, n!!' Sub '03:iy
u..u lly  Ur'eu c'cse �  rhe surface, to a m';:mun: 0! 6  Ache.=.
f >' /se O'8/ «8 --Mits!  ccmon from � f ico> {lv>! LIV!, suh idal deplhs of
50-60 lect; buried up to f6 inche.«
SO f'ne!' ,':>8/«r''--- Mr 'St Cij»? Efi >n! Ei hfg.'", 'mid»dP! ' 6 � 0 <iee! ML' 'A'I IG !! !0 >S
»Par rive  Eno:> hs Br:d in fh: fess saline pc:liur:s cf bays; usca'liy bu;ied
Bb>?u' 6 > "c>'.es.

H.ar C/?0/?fp;..� Pcund ticm 0 fce  iri he in:8:tide.:?0:!G!0 sub"; dal v/alers
t 0»" V>-60 '/GP  'I' dep'>io US!!<ill/> QUI'iec !US'> nef Iif>'.I ll'Ie Su>dace 3!! ! >By
! JG >?r Pcsi�'J,

880d>/0/  0//?>?!>.' �, QIJnd I em >he hy>y/?! ! Ei el >o I {-0 I> ii  M! f >>>>; Bone ">,c
replica Ci 8  ICBS�00!ee!, Bburidan  in Ce fain CCBACAS Bt depthe O'. !<00 0
feel; bui:ed tc depths >Jf B fee«

S ibs! Ea e 8' 'r/8> 0 /3??? � ' I� sand  '0 pl!! P, gravel pre!ers ' Ah <','UI'3 0! Sand, biol en
shel!, BI>!f:<I.",>Bu gravel.

I'»? i;8 f./rr/ence/ C/8!??.' � N>tin~0, f' m gravel, c bb'3 and shaft; Ui common
in sand oi  Aud,

/rt?/i//8 i lais--IMiÃEUEGS Of g 8>/6?, Cai'Se 3300, Bnd Sii!8!I amQUFS Gf
-ud and she!i. ':Joes bast on beaci:es vvdh slcpes less  Aa: r-6 .

SJ?PHflsA QI1L< &PL B'/BPc HP D~ ss f 8 Oj PttgPf SOU?3d



i<<3!Se C "A!? �.! Ei i'!'aifi I'0 8 San".m!!d afid qfave« 0 r»P"j!!';-!jvelj

  airs!!E-'.!! ~fa>fits-- Irr" fxtufeis i!f sano BAd»uJ ci' qia'BI?<30 m"d,

i r!?8!>' r � >V l c lrj',? ed encl ar",,.' f<'i'<r, co<A!<ro rl be s 0! Br?, I!ass c.
«r P P

r?r?c' furr ir!.!a;;?!! �."!O'I 0!0 ! <8! sari'-g rec!8! m,x'ru! r?8 ?>!<o'g  <0!nm r< r!,A r!0"
;3 0 %!Ei l "istu!Bs of Ei!BA!A!'0 Bc<<Ape ;0<'-ss

Pj?ye!ca<I!IgheE!3!caj Tnjeraffces
: cn!peiatufe T 1 B,.>i fro r, Ace.r A«err!if;, rr > I' ac !3 or  I?? !I>s 8! Ib ll ry sn!acro v!

bc<fr i >r'!! Cjar<S are nO'. f!?!uafjy 8!<gosiv !0 88«orficS jri ai! 0! '!v<3!8«' '"'."'Pera-
'.BEBS T'1 i 'c! !nj!a C<ar<' 8! <.',"8!'8.,"«jf'J !IO!!alan! CO!Bmper nore r?X"B<33BS It<a,'
m!ay 080 if OA b<rinelf m<!8!<6'�'ar be<18 Ct'Bing 'IO!V IlgPS'I !B!<rpB!'afore l!Oleranr,' 
C!', al. 'Clama .'8:<388!Iurm J 8!VIV<'8:f!" !8"  'UtV!f VPIOomPE!t.

Dp! rnci:..; Sal l.ijEBs are gene;ally '8< g5 ppi--<',ferns  an tole 8!8 jcf >; sauri-
:t; by closing sbr>ns;?!!:u:.jla ctams I!avr? gr ajer tole.:u.:Be.:.; sonslie j clan!c;

Gan tolera!8 low< '.:Sygen Ieve'8 lo l Nq"'.r:l, rr!0 fpe bj"�bc, !8'!BIS Ioi;"3<!-
!8!:!Bd q;OW!0;,Vr!I;Sieur j Very',CVV IBV:.',S for St:Ort Pr::i;3:!8 OI I!me b'r ' IOS�q

'3<ssolve!I ',::8:gPA

>> pH !Pf'qe lr3>!' E<cl"'8! qro!!s!3 of <88 ".',5',I: i an 1<3!8<'8'<8 b<AI3 af!Imrsnl f
'!83<818 'jfrf -ggg pI?mn q !08::-:!IV mtO!Br 8;I Oj I-I�G Gub!;d!j Clama l,'!ny
:0 ucr lear, I,'ue:an! Ol ajj BC!OES than inler:jdaj C'amS

!-j,," mr Ac<ni;u I-i!�'.

:"c'os'! abunr';urt i<r <3!Bas '!v'I'1 OJBEB!P!  ?< <en'8 and gocd lr<rrft: mar'ban<3!':.

RBPMdf!et!or!
' .rr'<38 0r 'IIBP: Oduot! OA  ear>s arr>  >BI?8!«le and sperm af.d eggs  !le P '�: den d;;.Bcity In! 0 f;",8 walP!

!Grp<3? f!3
iype oj Repro juc!I:i?f: Pele J<C BggS, Planj<tof!:C "3:va8, f!Br'y,'uvenjleS attaCned by 8 byssus to

bottom n!a!e! I;-rjc;, tree bur:owjng forri j.venues '.brcugb auul!s.
Hu'fico /'rfa!<<>ef !8>'Br'iÃjl,,?r?d?Prrani'r'aC fa!?!i � ','jr<,a!Iy SB>luaj!y ina!ufe 8!!Br
!ne year. f.n !nenes in IBI!g;
Hbi !8 0 rains � Sexualjy mature atter 3 vears 2'i~ jncbes jn Iengm.

cycrfrev rarer<!c I 8!8 spcjflg Io 'aire summer 8!By<As > rbr>r: !vffl!e,' Iemoeratu .':
BXC!8<98 60"f .
;7:,>,'Ve? �ri!!~C;.'!;>'a' f,!?r?3;;--,8!r-: prin Vv'lb Burr<8 S <8'VAIAA Ijl!OOBI;;be
!! i! film 8�! .
a?a!?l 8 Cia!3!S--4ulnmer V!!! Ib <3!?me '>i!By!fling '8!8 SpE! !1" tt!EOugl! -; I c' f" II,
3!iraiaa r�'.a<in!S f, r!r!'!'!I,='un<me!  !r> n«<ci'« '!Vrl'Ief to Baf!V Spring. r.
;,?r::;,.~; BPav! As at th<3 sea ci!Bl mi'<.in % ccc!'P!8« ',r-mgel<3'..'

'".Cfi!S!?Brf '.'lar?!,':-- -f!IjgSO «mef to faj!
ff"arr cokr'.a � !,'sua',Iy !A '!ale pfing I!0! fr!ay <paw<'i!Eol . E',1:dspf<n ! to
Ia!ii su!n!Aef.
r?B>crcfi>!'.k 0?!arri >: � -!<<ra."cb t 'c:ABC rbr?n joc!d <880''icas 8"8!!crjeq!!8<8.



SheHJT'sh and Semtreed Hctrt;ests of Pt?get Sound

' ime r'oi Egg DPVPlopf?T!!I'I'.

lime h?: I a. v:, I?Gve,'opment

'Ize of I:�'g.'I.:Irvae

Hfovvth Iia!8

Ocr~

Dtstrff?utfon aod Zonation
"ristribution

Zonatiofi

Sul?strafe

I",IUSHfu S
P~»s!r Bl a'rr' Pioruoi"'-:I ' h=ra't=r'<" I"

Sr?/!she!/ C!Bms � Sear?Btlv matUre b'y I � 'I'" Irrches.
!!earl Coco/ea-- Iesfualiy mg:.Ufe Bt 2 years,
ver?I!Ock C/orris--SBBUBIIV "rf!!Ufe bv VBBTS.

/Top! IVI;;li3!6,'y 'I' -2id hGUI'S IO re'30tf '.he tfeC-Srrrr!m,r'Inn .'"b?!38

Abr?u!:6 oavs at 60'4 I!3 cuihi.';; mav exceed I:.! dBVB Lffldef surbopulTIBI
cond! tior:-,

?Tf Sellle er'I, II.III rAr'.ll' ''SUB"» burfGVI Bl BGGI!l 8 Yi !IICh.

Bfirfe! C!aors -2;l mc'hest:r. d-;, year' in so' Ihem Br:tish ",,oiumbia, B-g
yea! Is lof same si?8 ml srriitfiea!Sirwfl A!astra

Sat've/I!geo"..Ok C'Bffis --lÃ~ Inlet!88 h! ',9 ' years ':0 'tfa!t 0: Ger;fgi;
m?xirrrf!!33.'lee Of 26 IACfles re?et!ed In '0 y "fW
lf<dn!ia C/arn»s � - r! Bleb<i r" ivr ~ gf6j'v!ng sPB'3!Ti!8 0'I y/dst?" 'Qton 0' 3!W
;.8B:8 in Stra,", I?I!!BOrf!efq;;!@vfmum,";:SB Gf 25 incl es 'n Ig yeafs. C~".I?fsdh
r-"te IS SIITOI?;:Gf Itros;":,"�'rrfTOP:Ir lnfett'r'3:8 8008

rrorw' Cobra---hPach 0 ITIr'll!5 I'I 4-0»ears

Go!!Br'?8/I C.?I??s � Crroi'? to Bbo''t 3!I!CI'Ps rl' S years,
/'ear! rgcek?88 � S:;«.8',Iy ma!Gre Bt 2 y: 3:::.,
l380duck Ciarrrs � ti!I'I!3!!y 3880 2 pGL'Ads rn P � 'g years!A PUQer DGI!fi!f.
bU! Ifi Socle Blew! IeactI 2 pouArls IA 3 ye;3!�:L ech!Gve AIBXlmUITI 'N;rrght Gf
ID poun;fs.

Fige; feer ers-- f.'onsu:ne small planstom henih!0 diatoms, and detr:his.
Most pmbabiy 0? I g::ster piopof',ir?!Is of rlehiiai materia'..

!3'/!!rv Muese!s- -Common ih! Uuot;003 Puget "ound;3:30 have 8 IIO: ldv!ide
distrib:tio;:, 'they a;8 io:rf:d '" esr:a:i: s af;d shehrefed Tva:.8!s.

;.'Bl/Or�,':,. Mi:s:r.,'s- m Puget Sound ':our!0 main'y on esposed 8;:::!s of me
'lf'3:I Gl 'uaf' de "I! " -8 0!BP SB!I I'lB:I 's:8 ds

8/ue M!/rase/s � Hrgh;0 rri'd in'rertidal Boric;:I? ccas onal'y Gcc.r tr. dep',hs of
l2ft rr',Pl

I',ar!! Or Are? 4»sse/S uoially,:I! t!, ioted tr; md-fr!edda' ,BGAO bu''. mav be
lound dovvn to up!pef suhudal Ieve.'s.

I'?twin!3 B'gae, rocks. fopP» pfhffg, Bnd 0!ner shell!Ach?diffg fnatLIr8 m' seel
Skull, mature! I?BdS Often;rre high GA p'!ing Bnri roefrS W:d Bie BXGGSed to
IhP Brr Br!GVV tfr],"�



APPBBCI!CBB

PhyslcBil/Cthe!Bfcaf Toterancea
Tempe;atu..=,.

'--Iin '/

Reproduct! On
Type ol Rap<eduction

Natu:al Spawning Seascn

'=nvironmental I! mits

Growth
Tyne of Itl,'p!Oducuon

Simiia; to Pacific oysler.:.Food

D'sso'ved Oxygen

PH. An!mon'8, ?:SS

"urrents

time!or Egg 0 elopmen!

: irr!e lor!.arval Developn'.ent

3:.e Ol gg

6 road!! Rate

Bi!! 8 MuSS."i ~Tulare:e 3F~Q'F prefer 00 70'-F,

Ca///on!<8 Afusse,'s--0ptimum,s 00-70 F, .growlh red!!0!Bt above 70 F,

S!mdar!0 P fc! f!c oyste! = � Opii:!!urn is 10-20 pp!.

Sim,la: lo Pacilic oysters.

Simi'a: !0 Pacific oysters.

8/ue Musse/s � Prele! slow!o r ed! um water activity
Ca/i!/v!!'!8 /v/uss<s/s � Prate! snong water activity.

Separate sexes, exte;nal ter!!ifzatton. reproduc,ng stocks are unevenly
dfst?looted!n? Ogef Boun<9.

8/0 Musse/s--Spawn in late spring thr<<ugh m,dsurr!mer; duration of
spawning is a few weeks for ar.y single area du:ing the season.

Cab'/rvr! <'8 /I</usse/s--Spawnina peak is in:! uiy w! Ih some spawning! 0
December,

Spawning is s:imulated by increas',ng wale? tampa!ah»-::, rnechaniaf a 'tion,
st<ong wave Schon, lunar cycle, ard var!o!,s chem!cal's.

Pe!agio eggS, p!anklOniC larvae, may de!=-V Settlement ntil a Suitable buttem
type Is found; attach .0 subs .rate by a byss!!<s an«!Ome!»attached I?n'ougtl
adul! stag:. A.e gregarious and tend Io Io:n! Crov<ded ar!d dense
settlements. Sext?ally mature in one year.

About 48 ho I":,

3-! weeks i. normaf, but may .remain! 0 p.'a»klon ior up lo 10 w <eks,

Aboui.Q' i "ci: in d'a!Bete..

Varies with food abundfnce, degree of 0?Cwdfng and exposure ol intedidal
populatloHH; Y<tNI'I 00 refer!Ily subme!ged may grow<' to 3 � 3f< IR 2 years;
thos: exposed to air may require 3-4 years to, eac.. 2 inches.



Q 0 T<, P U <'
P..ys!cal and Bio'ogicai Dharaclerisr.cs

Oistrtbrrt ton and Zottat ton
D'sl;ibut'on

7008'.i!3«

Gubstrate

Physical/!0hernlcal Toterarlces O'Ini.'ar to!308!ones Pxcep', the oc'iopus Is more cOIYI!rien In protected and,'
or deeper v<ater:,

Ftepredrtctfon
".ype ol Renrod«ellen!

Natu!8' Sp:iw'!!IIg Beasclt

Growth
type ct Rap!ed«et!00

:"cod

yime fo: 6gg Deve.opment

Ti "8 tor! 8! vaf Deveiupmen:

0 rosh Rate

. hrcugho«3 Puget Sound, on boih wester" and easre. n No!3h Pacilic
oa:ts, as h:.I 800th as northern "alifomia.

Low;nted'dai to depths of at !.east 600 feet; larvae flea: in .;I',If-vratPr at
;leplhs of less rhan !,200 leer.

Prefers revices and !caves in solid outcrop< and beneath boulders o.
manmade de'br'Is.

Seaes are sepa ate and s;able: oviparous winch,nternal lerblizarion; females
brood the eggs; cour ship behavior is corr:plex.

B.'=,.ed trom October to December; s: avrn the lollov<ing May to,.'«Iy with
8 rr!8 spawrr',ng occ!! r. ing eithe: ear'ie; or fare! in the year.

Develop in tt!8 egg lh!ough we'l l-fo;med larvae: shod pelagic pe:iod;
benthic t. om j veniie th!ougt! Sd«ft; ma'.I.re aire, tf'-2 years.

6Ã n! I!n:tis aftel' breed',00.

!i tew weeas to months, depende'd !30 water lemperah3. =.. and:ood supply.

May each 2 po nds in 12 months and 20 po:!nds at the e..d 0! " .years.
l.lie span is S-5 years.

Oppo! lu:.'!St;c ca.nivores; preter crab, snr',rnp, and small benrt!ic f:8?, IXIt
!!lay also 8!!t sea c!3c''01'i!8<s and s'iarfish.



APP�/z63c6B

Dlstl/il!3 ftion and ZOMtion
!Is'mbutfon

BOA 3f Inn

Sobs rale

Physical,'Chemi!ca  Toferances
Yemperaiure

Salinity

Repro f3 Of on
Type oi RepirodIJction

Natu'al Spawning Seas!1!i

Env�unman'ial i im: s

Growth
"ipe of Rep!Oduc".Ion

I ime Ior Larval I:evelopmeni

G f0w'!  i Ra c

Food S!iiillai' o o ls 8 s Bnd cfa!Tis.

SCALI OPS
Physical and ffio.'ogfcal C;!a>ac B ishcs

Dissolved f!xygen

Cur!en'.s

pH. AA1fnon'B. Hzb

rtiea//fgvi3 !B Sc'ailnp! � � qofth P'Ine, Soiind, San ~lu3!3 SI'3n!"8 !3nd Stra'.I
iii J "i3!i f 8 Fi!Ca.

Hock !;"=i'/if/fs � throughout P: get Sound, roost comimon in nor'ih and
centra! Sound.

P~'ftkSca!!I?/Is � YI1II3!!fit!;IU  Plige  Soiinif.  Aos! confnion ln SB!I JOB!is Biid
Heed CBI'al.

 f/ca/bevar 8 Scai'!Of!~ubti dal from 15-450 IBBI ir'i dep:I:.

Rccf  Sca/!Ops � ' owe  i i 8!tfdaf I!3 Sub idal deu tlS Of ! 00 � i 50 feet.

 'in!f Sca!/Ops--in?Brtidal  o subbda  dep hs of a? least 6<!  I feet.

fly>a//if!rfiafiearia'I-iifk Sca//ops Fine to coars: sand with some resbng on
solid rock.

Roc/I scaiiops � Anached IC sol:d rock, pi,';:ngs, Bk'..

N! I feed and g. ow  rem 50-90"F.

Cannot tolerate low sal'nity,'below 23 pp f

GBAB:ailv in:olefan! of lovi dissol,ed oxygen 813nfienf:a tons.

Pre Bi. area: wnh moderate to s rong cii rents.

Sei:slttve to moderate  luctuations n th:se v:: Br qua!: y fac:crs; high lev-
els of ammoni- dep.ess reso:ration.

Sexes B 8 sepa:a 8 and 'eitiliia:.':Bri:s Bx B rial.

 ale splifig in Baliy!8'", Bxl3ct '818 o' !pawn'Ag var:8,"->

Spawning period probably rel'ate" to ciianges in v a:Br lempefature of the
presence of AB ural algae biooms.

PBI="gi eggs and p ank on'c lama,' s age; juvennes B  ached to a sol'id o
stable subst. B e by 8 bvssus. Rock s:a lop pemianent.'y cemented when 3
inl'h I I il iiigttl; wea'll!8 vane Bf lift pink slxfnop Bdlul'Is floif a  ached Bi!if  �13y
sw:m shod d,s!Bnces.

Abouf 4 vfeek:-:,  line depen:Is on watei iernperatu;8 arl,l food.

@88 befvane Sca//o/IS � RBac'5 5 inc ies hl 4 yei3!s;   fax!! !urn siz8 of 9
,Ac:hes.
Roc/, Sw "ops--Reach up to 0 inches;n 3 years, Maximum size var Bs.

r"n/f S!.'a//Ops � ReaCh 8:naximuni Sixe Of 21! inci.es.



St!6/1/38h Qrzd SGG3Vf,'F:8 HGZVF!S!S G~PGrx6t SOU3 id

Dlstrlbfftlon AACII Zonatloft
O!s!!! hilt!of'

Pttystcat,'Che333tcat Yolerances
Temperat Fe

'-olin,ry

pH  fr/I nil!i'8 H S Pfobablv =i;;i,lar to seal!Ops.

Reproduction
'.yoe ot Rep;oductior,

'Natura: :Spawmng Season

"nvfforimental UI!FI'Is

6rovv3h
Ty,"ie of Reproifucgon

'ooi!

AI3A!.ON'
Physical and Biol/3g;ca! Charac!eristics

Zona!In"

'130""at~

Disso!i/8!f Oxvg80

C/.:r..=�nls

I:rna fo; ';gg:.',OVe.opmerft

T ill: lo ' 8 vai Development

Orowt,'i t38..8

i'idio Aba 008-- Found from Boutheas!8/n /flasks lo Southern Ca,"itornia; in
Pugei Sound are mosr comrnor n tfaro Rtrai:.

Red Auaione- Has 8 natural range from southern OFegon to central Ba',a
Peninsi! Ia; have t:een trar,splan!ed to!he San uuan islands,

Most conlmon in deil:hs from extFeme low wate  to 3OO fear in dep:t:.

So,'id:ock or bof:Iders sepaFaled by gralel in a!888 wild brov/n algae 0/
aelp: proter .Ive::<I'bftats:ire preferred.

Su:vive ari;I g/ov fr m 4"-BQ"F, larva: do poorly abflve 70'I-.

Reitmre oceanic c!3!Iditions.

.'olera!8 low,'I ppmi 'eveis to. Only sho.t per'oris o! rime.

P!Ofcr;3:eas lvilh nlo;leiate lo strong u,re ls ar,d 0:ediunl io h;gh wave
a" tivity.

Sexes with 8<le! nai feiilizauon; ma; be induced lo spawn by changing:he
v ster!cmperaiure or exposing!Vem!0 ul!Faviole! I;cht-;r,adiated sea water.

P!!!!0 A08~/308 � Sp!3%vii! f'FIm Ap! II!oroiigl':!iir!8 In tt! I!!!Iti Co" 'I'!lb'8 /3!'Ii!
PUget Ho" I'd.

R80Aha!008--Repofted to spawn Veer round in Ca'ifomi;-,

Tel llpe/atU!8 t!8$ 8!!!af' 'ed Ifif!UOFIce on!ne I'8'8 of gf'owttl an/! devote pfnerf',
In cult" Fe, sho;t term:ncreases in wa!8! tempera!ure induce spawn:ng.

Pelagic eggs; eggs develop into cil;sled lai/ae; settle as c/coping po:t-
larvae which are ab!8 to sv/'.m; flattened shell is develop:d very soon af!e
sehlernen: and pare. are formed as!he abalone increases in size.

48-72 hours!For 0 fertili/8!;on! 0 ciliated '.8;vae.

P///.OA//8/008--l!-9 days!0 Pf'get SOU!ld w ters.

, ///io Abaii//!8 � I IFICh In f! fat yea/ and 2 A IFIC!IBS',0 ' yea/S In Ciilb 'I'8
in Pugei Sound; up to 3!xz inches in 31 years tof p:nto abalone in British
Co! Umu',a.

Pier!Aodio//8 � Eil C!3!!!ofrila !each 8 lnaxffnufff 0, 7-8!rich!!8 i!i 578!If!'..

Adut!s and juvenileS preter brown algae: very young aba! 'one eat diatorns
and some.'!mes red algae as weil 'as green a,'g:-.8.



Qtstrfbullton and Zona!lion
',isiflbuuorl

<T!3na tron

Substrate

Physical-Che!nieaf Toierances
Temipera!ure

Ha I I n! t'tr'

Iffefffroductfon
Type o; Peproduction

Natu:al Spawning So»serf

Growth
Type of Reprod!!c'finn

!Srowlh Rate

Food

Phy.",calan.-! Bfoloqif:a. 'Char;!cter sacs

: r!SSQIV»d t!xl/tfen

Cu'iefffs

pH, Ammrm:a, .".',-5

I'ime for Egg I1»veiopment

! ,inK for Carvel Development

Found !rom Alaska to nodham Mexi o. in Pug»i Sour!dr most albundan!:n
north.

Low! Bi»<3;da' io deep suotidal; most abundan'f a! depths ol aboul 100 fe»:.

Sand;!nd rrictd; juveniles arid young fo nd 'r <hallov »caw»»d and eelgrass
b»u 

Qpl;n!um to!opera!fur»!or larvae is 50-60'F; Bd its tolera!e near tfeez'ng lo
, 5"F. Crabs app oaching molt are !'ess resistan! to!ncreased ie.riperature.

To 9-10 pnI for juv»r!ile and you;Ig crabs; ia vat surv:val best at 2' -60 ppt;
i" let»raff! Of rapid lluotuatieniS

intol»rant of low dissolved oxygen concentrations; opl;neat i<r ab!ove 5 ppm.

Preter areas of lov< to moderate boi'.r:m curr»<nts,

Arr,mor!ia is toxic at low conc»n!ratior "..

f rfa:»s polygan1ous; sperm transl»fred to;eceplac! 'es ol tamale just after
mo! t; eggs Br» fertil'zed later in u:e r»cepfac',»'.,', »ggs r»ma:n a!taci:ed fo the
tamale un'.',I hatching.

Egu-bear,'ng fer!Ial»S fcurul »V»r,r mur!!P.;!!!iOSI COB'Im!3!'I NI3V»IT!f3»r � ftaf»iu
mahng is usually in ia:e sormq or»arlv surnmf.r.

6 plankton,c larval sieges; up to 1,": iuvenile inolts on the bof!om le Ieaciu
m!3!ur!!v; B!!d up b3 14 rf foils tfefo!e I I»y reach I'f1I!!IrrfcIm legal stz:=", usuany
molt or ce a year when ma! re

T-10 rnordhs; hatch i. I no:fhe;n Pug»t Sou.id mir!-March-April,

ReaCh a Carapa»e Wr'.dfh Of abOut 4;not!»S irf 2 yea: S; firS! hara»Sted at abOi.:t
4 veafs a" d 6;< Inch»H. Yofuf1u craf3s ufaii grow Up tu 1 inch at:Bch molt;
aller ma?r r'ty maies grow taster than t»mal»s with larger ma>dmum slz <s;
max mum s'.ze is abou! 9 inc..es across the back.

.!uveniles and adults are upper!un;st'c carnlvores; pret»~ other crvs:ac:an::,
bivalve ntof fuses, v orms, eggs, ar<d.;...a:I fish.



Qfstrlbution and Zona!Ion
"is!r;bu!'on

Sen!itNITI!!!c !3� 8!f!3!t!IZonation

Phys! cat'Cherit! cat Toferances
Te pefci.l! I'li

Salifi',Iy

PH ammo-Ia "'.-S

Reproduction
ype o! Reproduction

tia".Ofai Spawn!fig 8!3sof'

Growth
Type t Repfod c 'on

6,OVcth I!i!cP,

ocd

SHRIkiiP
Phys;cal and I3iologicai Charach.:istics

L~!SS!i!Ved IIXc/ger!

0 ffenls,"L,ghl

! cmp lo '-gq npveioprr!8-t

Tci P, Ior!!3ivai Dc velocgffIcen!

Pou!!d ',hI'oluglioi!t P!Igl3'! Sniff!0 c!QSIBI i@3!efs ol V'iashingtoff, T!',l!sk:":, 0!P,-
oon and nor!hem GBIifo n'a.

pti "BI;rom lov s 0! .";O'F !0 60-',-: cannot ve!hstand high water tem-
oeratures.

"'5-30 ppt lor pmk sh.imp; !'acvae more adapted to vary',ng salim!y than the
adul!s; low saiinity Is g ow".'h inhibiting; eflects more c, iticai!hare
!emperatufe.

Not known for pandalids, toc penaeii s lhe iov er 'im;! is abou!;: ppm.

I 8 vae area!!rested:i: lighI; iuveniles Bnd cid.lhs av :id I;gh:ed 8!Pas; ci;lu!Is
lea;8 lhe benOm in I'ale ahemOOn Bn" re!urn by daWn.

r!n!mon a is!ovic at lov, conce"trauons; H,S w:Ih low dcsso v cd oxyger
n!ay lead!0 blacki gii: d'Sease.

Pro!a.cdiic her.nanhrodctes, usually mature!irst as ma'es, breed at!east
OTIC", Bn!f !hen!ranch!if!i to fenial8S; i!if!C!!On BS!Pfna!PS through remainder
of life I@ales? Bnsfer sp crrn lo receptacles ol ferriales; eggs Bre fertilized
exlernany at a later dat:-; eggs;ema;n at!ached to the fen'Bi'es unti', they
hatch.

Mat= in the fall; Bc!ps a;8 extruded shor!!y alter mating and fertilized.

Egi�s Bnached lo!8:nale until they ha?cl!; nasa Ihrough 6 plank!onic IBI>al
Slagee. MOS'. Pugel SO crid Shri!11p nial'ure d" ring their SOCOI'd year arid
funC!iOA One Or tecO yearS aS male:- be!Ore tcanSIOrming !O femaleS: age at
ma!Orcty varies with species and Ioca!'!on.

'. Rn.o:1:hs,

2-6 mon!hs

Cof!i!sr!ipe Shrimp -I',each carapace lengths rang�-.g I om !t-I �-,c'h in
me f! rs: year. In 3 8:i.mond year ihey n:.nge! om I -cN ii!ch;0 ca apace
length

Si-,ol.-hricrncp--dr Hood Dana!, reach average carapace lengths of f inch
,'age II, ! jc:nch !age 2,'s and',� If!co  Bge 3 of' ej,

:arf!ivoious boilom feeder.;: lound !ceding on marine worms ar:d srna! 'I
cfuslaceans, de:rhus, Bnd dead animal n!atter.



SFA URDHIHS AND S'=.A CUD>UMttERS!»<'ichop?!is!
Physical and 8'oiog>cal Dharacterisr;cs

IBfstrfbfftfon BA!II ZG!fatfGA
Dfstnbutlon

7ona'Jon

Substrate

Physical/Chemical Toferances
Te01 pe la tore

Sa ff1! '.8!

pH, Ammonia, H S Sf>mila! fo >!ysIPrs

Reprodffction
> vpe O'I Rep'odu Ilo"

Natural Spawnl lg Se!fsoff

Groffftih
ivp8 ol Reproductlof",

iime Ior Larval Development
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D>sso!ved Oxygen

, I f off;c

Red Sea Urc>'f!I � frost abundant ir> the Stral'l of,luan de Fuca, Shait of
Qeorg',8, aod Sar;,'uans; n!!fre common in southerly and via!roe! wa!eis.

Sea Cucu>rrir>ers � Common;n parts of rhe San J ans, South Sound, and
Vgh'dbey basl f.

Red Sea 3!>'! «ir> � lrdeitidal to depths of 375 fe? t; tend lo c>uster in crevices
an."' bet!veen kelp.holdfasts, especially in high subtidal 8008.

Sea CufcuYnb8>s--Pleio! 8P!grass beds, corno!on I!om sholef.'ne >0 depths
of 259 feet,

Red Sea Oi»f!ins-- Preter rocky bottoms in areas of brown seaweed.

Sea Cucu>vfaers � Associated wirh ',ar:ed bottom types, incfu>ding solid
rock, med'um to coarse sand, mixed sand, and eeigras:-. Pre?ers
sand.'eeig, ass substrates.

HedS88 I»»'f!iii � Dplin!um is slightly higher!Aan ri?8 normal Puget Sound
I'ang8.

Sea Cuc>u>;�b.'..=--Range is within Puget Sound values.

I!It;>,:era!>I of low saunides;:?!efel fxeantc corfd'fiona

Generauy'.nto:.e.ant ot low dissolved o<ygen concPfn>tragoff.=:.

888 u';C>'i»':" Prefer moderate to SWiit Cullen'.S.

Sea Cuc m>fere--Usually found:n areas w:!h low curre.>3 velof'.:.ties.

""88 '!i»cf >0" '~eaes ale se pa at= wdh external edf."zation. may egg.".Oate
prior ".0 spawn!I'g.

.".8 r>c>?...BK5'--Jfhe se>»es >1!'P, se!!a!Bte?»>.".h >serif'3!!8!til'.83'off.

Red Sea >Urcbf'»S--Sp=.wn April through June, but spa!vning may be spo-
.adic trom year to year.

Sea Cu>cu>mt?8's � Spawn July to August in Puget Sof>nd and Septembe! i!1
lhe San .'Oarls,

Planktonic larvae go through .=. numbe: of stages 8!?d metamo>phose quickly
after settling on the bo,",om as miniature urchins oi sea cucumbers.

Sea I?!Or? Vis � � 'FB months after sp!M'!fling,

tea Clif gr> rbef? � 3 5 � 'S days



Sheitfish Grrd Server.d Hurvests of PUget Sound

S ze oi Egg'Larvae

Grwih Rate

Eggs--80-90 mm; lar,ae iust beiore metamorphosis---about i mm.

S89LI!'cl?irrs � Sitecies similar to:ed u;chin reach iY~-"'a inches:n diacIe-
ter m 4 'r'ears

Sea ."ucu�,hera--P, obabiy grow ar a:ate simiia:".o u chins.

Sea!!re<'5'res � BrBz!ng h rblvo es; prate  bTGRYI aigae or keip.

Se: Cu u;;:uers � St,",rope. is a deposit ieeder arId lives o" organic
�,ater.ai and algae t.".a: are on the sudace o mixed whh sand.



Relative Preter!ed tteptb Raabe,
Sire ia P.S. Abuadsuce Substrate R. IAdugs! Areas al Ceuceatratiaa Ce!Afaeats

Sf!0! s" Finip
"Rndfd.'0 ". pf 8! Poeios'

I Brge i:i0!Ib! "omr .on Book-mud Denb ' 5 sJ:th I-IGG 
Defial, ' opes:s.'Bnd,
I!i!.ott P>ay, Be::!ingham
BB;>, Posseiss:ori SGU!Id

t2-iSJ�

No!then! pink i!h I ep
PBAGB!GS  !O!BJi!S

I',!e.'-Sm  :r!,':.b! Prequent I',aud !Bii 2I00

0:ea- p'nk shf:mp
, 3!3 IB,'I!8 I!?I lyanl

Smail �0'I':I! Pniqueni Sihy rr:u:I-
sand

i::-8!00

Coofisb !pe shfif'fip
Pa!! ii8!US !I VGIS ioioi GS

I'vteo. I30>» 3 F.",:q fen! 8!I ;»- Aud ! II- Af i

Dock sl r'mp
Pani>8!GB dBGBB

I",led-Srri I55!Ib! r3:GB- S:Irf:I- �'ra",ei 8th!!I!0
Sioii«l

Sand-gravel I8 Brig SBA Juan Islands Due" tni nd in asso"iaiiof
v.i':b dock s'hfimp,

Selt I;.Ud 'i50-2�0 Bellingham Bay, San Bare!V taken in puts;
.!:!a.i!s',;ind 0 :Gas»JAB!,'y usuiiiy travii tiarve."> ed at
i:n I-IIJGU >San«3 'de!I! I:s?»I  ;vr 25> ! I'0

Hufnpy shI'Inp
PJ GGB! Lis go,'I!Grus

Smal!!90!.b! DL-..«-
SI!3!iii'

"Idestnpe shiiinip
PB .i!8!GPS!8 Gle!!8!

tv!ed-i rg ,'20!I?>! 0! ;GB-
-':IOA!3!

Largest s:iqi-.:p in Puge:
SGJAd; Aiost 'mpoflai'I'.
speoies in Hood "Bnai
!is iefv. H,is qo«d
;ifquae',I.'tf!I!3 po!0!Iii!3!.

Bellingbam BB'!, SBA DGGI!!Isles !tie SIIIBII
:uan Island, Pof! 5' san. Bh:imp i'a-din«s in Pugei
Posse'ssfon SOOI',d, Sound. Most imGLI''rant
Cair ir:Iei., Hood Canal spi>eie!I In !Alaska B.id

:»iorth Ail I'lI" shI!I p
,".she i,e.".,

$0Ul': PJGet S�i!Ad Ifoi",. >tost BbUAdBAI Gg the
',>ash!3n IS!<In!! .30uth, open I; BS! 13! If'/BSII!ngto I.
Possession SGI«nd,
SB»3to«B i Bssage

Hood i.;anal, Barf .nial, '?Bndmgs afe lumped vvi.'h
Lopes Island, Skagil BB'v',  i ck 'u'ld tlun!liiy s if'il I3.
Be'!ingham Bay Th:s is prob«b'y a in:I:0

speo'es,fn me fishery.

IAG.!h ol B.dd In!el Dllen taken in po''i.".,
Poii Df :?IB!d, S'3n .!Uan eoiniiii f!I BI'ia'u!i ! 3!efs,HG
Is!arid D;soovei,> Bay, doq».:.
Hood "B-ai
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Chloro phyta

Chaetomorpha � spec!es!
Codiffm fragi/e  Sur.! Harv.  fleece, sponge
tang!
Entermorpha ciathrata  Both! 6rev. var.
c/athrata

Enteromorpha cornpressa  L.! Grev. I
Enteromorpha intestina/is  L.! Link var.
ifftes/t na//s  green nor/,l
Entermorpha /,'nza  L.! J. Ag.
Entermorpha pro/ifera  Mueller! J.Ag.
/Ãonostroma � spec!es!   awo-noI'I !
Prasio/a sp.  > species; different fram one
used fQI food!
L//Ifa /actuca  L.!  Sea lettuce!

*Scientific nafnes follovv Abbott and Hollenberg, 1976,



Actual or potential uses ot marine aigae tound in Washington

Scientific Nattite*

l Sl t;:.l8

Agat'Um GTIt!osUI Borjf
Agaf'UfTI fi/TltllfatUm Harv.
A/BT/8 fMfg/ Mta P. 8t R.  Wi'"! g kelp!
A08//pUs jap0!7/GUs  Harv.! Wjfnne  fii' needle!
Costaria costata  C.Ag.! Saunders
Cp'fMth8T8 tf/p/iCata  P. 8t R.j J. Ag.
EgT8g!8 meflziesff  TUI'nei'! Al'Bsch.
FUGUs distlc/7Us sUbsp. 808!7tatUs  cle la Pv!.!
Pov ell  Rockweed!
Lam/III BT!8  B species!
LB!TBIIBT'Ia sacchaTIIIB  L.! Lant.   Konbu j
fvfacrocystfs II7tegTffo/Ia Bory  Giant kelp!
Iereocystis /Uet/f8808  It/iert.! P. 8t R.  Buli
kelp!
F'/8urophycus gard!78TI' Setcheli 8t Saunders
 kelp!
Rosie/sla pa/fMBfofmis RUpi'.  SBB palm!
Sc!ftosiphoo /off!8!7taf/ 8  L!'nb.! J. Ag.

*Scientific names follow Abbott and Hollenberg, 1976.
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Aotua! or potential uses of marine algae found in Washington

Seieritific Name"

Rhotf opftyte

AIInfe!tla glgartlrlolo89 J. Ag.
Bangfa fuscopurpurea  Dillwyn! Lynb.  cow
hair!
Cerafnium pacificum  Coll.! Kylin
CflondrUs Qc8/latUs f. parvus Mikami
Constantinea simp/ex Setchell
Cora//ina officinaiis var. chi/ensis  Dec.! Kutz
Cr!fptosfphonfa Iltfoodlf  J. Ag.! J. Ag.
Endociadia muricata  P. et R.! J. Ag.
FBriowa cofrlpressa J. Ag. f. rno/Ils  Harv. 8t
Bail.! Farl. et Setch.
G8lldlUm � species!
Gfgartfna � I species!
G/oiopeitis furcata  P. 8t R.! J, Ag.  "fttnori"!
Gfacl/Bna verrucosa  Hudson! Papenfuss
  ogo !
Graci/ari Opsis s/Qestedtfi  Kylin! Dawson
Grateioupfa � species!
Gp'mnogongrus � species!

*Scientific names follow Abbott and Hollenberg, 1976,



Appexldtces

Actua! or potential uses of marine algae found in Washington

Scientific MeIIIe*

Rhodopihyta  oont. j

Halosaccion g/andiforme  Gmelin! RUprecht
 sea sac!
/ridaea  H species!
Lat/rene! 8 � species, 2 val'Ietles!
Li thothamnion � species!
Nemalion helrninthoi des  I/ell.! Hatt.  sea
noodle!

Neoagardhie//a t/ai/eyi  KUrtzt.! I/ynne et Taylor
Neodilsea americana Abbott

Qdonthaiia f/occosa  Esper.! Falkenb. BROMINF

I"Pa!maria palmata f. mollis  S. et G.! GUiry
 l3tt lse!
P//rea caI//forn/ca Hail v.

Po//net/ra /Btissima  Hai'v.! Kylln
Porphyra at/t/ottae Krish.  'Nori'!
Porph!rra nereocfst/s Andeil'son   Norl !
Porphyra perforata J. Ag.  "Nori'!
Porphyra pseodolanceolata Krish.  "Nori"!
Porphyra torta Krish.  "Nori'!
Rhodogiossorn � species!
Rhodome/8 /Br/x  Tttrner! C. Ag.

*Scientific names follow Abbott and Hollenberg, 1976.



AppexIII.dIX 0 9/aghkkkglak> Ntal 8-. Regni! qtkOkk 9

88 20 320 Marine blologlCal p8'BSBE'v&--"k' Still318she j! 8B k E! BSCX'lhed. ! beI'e
heret!y C3'e!3 tP E a� 8E'eii Qt $3rese!Vv>.  !f: m�rlnP, ?! EE!.'Oglcak InaterlalS USehll ior Hc
eiltif;c purposes, except wvhen gathered tox human food, and except, also the
plant Ilel'eocystls, l Qxnx !Q!5!y ca!led ke!p. SE3!d sri',E3 Qf pl'BHP3've Hhi!.t! consist
0 138 S<i! t Vv'E3t>al'S a�d the>!!BdS <Er'Ld HhnX'1 S Ot f138 3Slc3. Eds COBS?ItUtln>3> San JUBB
c!!UI3ty BBd nt cypress Island 'B skaglt con lty ' k�69 ex.s, c 223 Es 288.20.320.
Prior: i923 c 74 L3 j.:RRS 83 8436-t, Fornlerly RCVV 28,77.230.!
28�.20.322 MBE'ixEB hi 81 8gicak pres83rv& �  zE8theriEIg perxEEit. No pex'son shak'
giither said marine btologfcak Enaterials froln said area of preserve, except upon
perxnission first granted by the direr .or of the Friday Harbor 1 aboi 8! Qries o[ the
U35iversity oi k>Vas3xigti!EI, f19 .9 ex.s,  '.. 223 g 2818.20.322, Prior; 1923 c 'i 4 ra
RRS EI 84,! 6-2, Fnriliel iy RI ,'Mi 28, 732" '!., 28. l>",230, part,!
288.20.324 Maiixie hfoj!Bgical preserve � PBI88kty for uillawM 88!jllerixlg, Any
f3ersorE gathering Hald B38I'lne biological Enatexials conti'axy 'to the 'texIBS oi RCÃ
288.20.320 and 288.20.322 shall be guilty Qf 8 xnisdelneanor.,'1969 ex,s. O223 ES
'' 88,20.324. Pl'ioi"i i9 . 3 C 74 Ea 3; RR<S g 8436-3, 1 �XEXLerky RCVV 28,77.232,
' 8.77,230> p!3lt.,>

%VAC 322-30-'i 84 MEIXE3583 8 kui8LIIE! pjt83XEt r83XI8VE31 fRDV 79.68.0801. fk , 'Any Spe.�
Cies nf c'iquati!! P.'ant may be CO!!ected frnnl aquatiC land far eduoatinl!81, SCie35-
clhc BBd personal pUI'po 'es UB 'to 60 pounds Yv'et 5>vale>ht pei' ye LE', i xi!ept X<.'X lo
annElal spe  les can be col! Pete!i f n ex !Pss of fiffy percei! t ot its population s
.0! 8! Vvet 'vVBL}v13t ln an>>> 1 BCI'0 area 01' an 7 perenX!iak ln BXCBSS Qf SBVB ktV-fiVB
peIcen Qf 1ts population H total vvet 5>velg "it 'B. Bny i 8  x'8 area,

f ! < L'> Ua'.Lc plii3lts 13 sic c Q35 t "Ee:o!nixLBX'i !<31 Spec E s 13 st B3ay be collected
w'tliont 8 peE'EDE? E QEB E3qU8! ic 1<3IE!1 for comnlercial purposes Up to the kin!its
I>oted on the hst, except that BQ annual species can be collected in excess:![
atty peIcelit Of its p�pUiatlo� s to'.8.' lvet Vv'eig13t 1� il�y ! <L! P aicec3 �1' c3. Ey per'en-
35E!3! 113 excess of seveE3 tyfivP pex'CBE3 t !!f its popu18tlnn s 'total vvet vvelght ln any
1 acl'8,

',3,> A !' Ei3tic p! 8E! ts IBay be co!!ected fx'QXB aquatic land tor edE!ca?3oxiE31, sc3-
Pntific or personal purposes beyor?d the;>veigf5'..'.3xii ti3tions st<3! Bd i n subsec-
tion t1! only thi ough be !Bfit Qf <in Bqliatic p! an! re!35ov Lk perXnit froln the de-
pE3x'tnu!Iij, 1 ay E!ei!.t of � loyalty  Eependent on species, volunle and ilse. $13i'1' be
!3  x!ndition Qf the pernlit.

f4! A qu,:Etf c plants cs Listed on the comrnerclal species list Blay be collected
:rom aquatic land for colnnlercial purpc!ses beyolid the ekgk5'. b �!ft'3tf !XEH st'Lted
ill snbsec'!  oil �! Qi! ly c Exoi3gb 13P�efi t ot 8E1 ELqL38E Lc L!1<!30 re nova! pel'B'Ut fxon5
tne dep<3rtEBB. Lt, P<iy�5035t oi' <L royalty dependent on species> vohlnle an c Use
shal! be 8 condition ot t'le parr?Lit.

�! Aquatic plaxits ixiay Bot 'i!e > eniol>ed from! be Sa I lli ixi A4Lrfne Reserve
except as provided h!r m RC'i' '."08,20,3?0 '!Bd from oth r areas;vhere prohi-
bi! Bd,

! 6! Renlcval of perennial plants 3xius! be ill sucli 8  Banilei' <is to EBEL! E3 tE31B
their regeneration capabi! i! y at the Hi te t'ro B vv� icb thay have been collected.

>�! Species nlay be: ! Bleted OI <Edded to the con?nlercial species list thi ough
peti ti 335 tn fhe departmen'L.

',8! SpeCles 15ot On 'the Col!BX�81'C38! Spec!PS 1:S, !XL<3y E!e   O	PCted fnr pur-
poses  !f ixialke! tPst3 �8. PE'Gdllct!level�pnieE!t ol personal use thxough. Bltl3er
v>ri! texL 8�th !rk:".ation fron5 the department or through an aqnatic plaxi! EBE55ov:31
!!BXEBlt depending on the BB?Qunt. Qt p! silt li38tei* i<31 3'Pq� !red.

.'9; Commercial species list.
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Species Name Maxkllkum FE E 8
Coiiectioxk Weight

50 pounds Evet xveight
5 E pCEEEEX is rvVBJ EVBEgJEt
10 po'Qn is Ervet Erveigh
4 0 poQXE JS Ervret EVBEBht
50 po13nds kvBt 8/Ekkgjk

AJ XZE� Inarglml to Post. 6r Rl3pE'
Cyrn ltll ere tzi p Ji cata  Post BE Rupr! J,Ag,
Gl'GCEJGI'la sjoestedtll Kv'Jln
tvZGE;EJG3'EG VP3'ZQC!XSQ HQ JSr PBPBni,
fzi dae� corda!a  Tuz lez! Hory
Laminazia cjentlgcza  KJBJJm.!

 L. SetCJEBEJEE S3JV i! 50 polulds Evet Eveight
Gmi lai'EG!EGCChGZEI3G J J.�! LB XI��1'Olks 100 poul3 JS rVBJ EVelglEt

MQCZOCVStiS lntegrltoila Borrrr' j 00 pCEQ� JS EVet EVBEght
Monostroma spp. 20 pounds wet Eveight
NPG�g�X'QlQBJJ x h QJeyl  j jarvey et Kutzlng!

irtryXlne Bt IByJOI' 30 pouIlcjs vYet. Eve ght
Pozphyra spp. El! pain! is VVP! Elreig�t
l!.Jv i spp. 20 pounds Ervet Eveight

 f 0! Harvesting of fishery zesoklrces adhering to nlarine aquatic plants,
such as fish eggs, must he according to the Jar; Bxld as speci fied by the depar!.-
ixEBxl! Ot fks�83'38S. A p krx EE! Ena'v' �lso l38 re JEEkE'8 i EECC lrc� Elg to WAC 332-30-
154�!!,  Statutory Authority: T :S 43.30.%51. 80-09-005  Order 343!, ~ 332-30-
154, JJJBd 7,'3,'80.!
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dent of Bioaquatics International, Inc., an
aquaculture development firm in Bellevue,
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at the University of Washington, where he
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Cheney has worked in aquaculture in the
Pacific Northwest and in the tropics, including
Guam, Micronesia, and Hawaii. Among his re-
cent projects were: assisting the Washington
State aquaculture industry in gaining legisla-
tive recognition of the industry's farming na-
ture, and making feasibility and siting studies
for aquaculture in the Sultanate of Oman.

On the home front, Cheney is active in
civic and community groups in Bellevue, and
is an avid diver, hiker, and photographer.

Thomas F. Mumford, Jr. grew up on a farm in
southern Indiana but spent summers on Cape
Cod, where he came to love the ocean. His
Ph.D. in botany is from the University of
Washington, where he studied seaweeds.
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for Porphyro, a red seaweed widely cultivated
in Japan to make an edible wrapper for sushi.

Mumford has also taught courses on ma-
rine algae at the University of Washington's
Friday Harbor Laboratories and other marine
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computers, and dahlias, and lives in Olympia,
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