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A»tud> ot th'i c«onomi«potential of the Ab»ka ibrnisduitry wav undertaken at the

urging uf Duriaid Ri~nburg. «urrcetly Dirc«tor uf the Usivcr»ity of Absks Sca lirant

Program. The ilail'i fAourA> uf Priniir William Sound haie been»tudicd for vcvcrsl year»

usJer a proje«i fund«J hy Sea Grant. Tlic hiolugi»t» a»misted with Ibis pruje«t »oos

r««ugnized that thiw wai a seM tu gu b»g.ond a»tudy of Ihc hiologiial a»pe«ts ol Ala»ka

«lani re»uur«e» Io an inveitigatiun ol Ihcif e«onunlK pol«nlial.

A two-phase «Iudy att«mptmg Io answer ti;c mo»t signifiiast e«onomi«que»lions

about the Alaska ibm fish«ry wa» isitiat«din lo73, The Ilr»t pha~. Ihi results of whi«h are

the»uhjei'I of thii puhhiation. hai b»xvi iuni»erni J with an overall as»»ant«st of thi'.

e«ononai potential ol Ihe in du»lry. For teams» whiih will he«omc obviou» a» thc reader

pro«eed», Ihi» as»essmcnt is ha»«J atmos ea«luiively on information about raaur ibm»

ltarv»wt«J is South»antral Abska. Thh pubhia«us I» Ihe ri~tl uf ri~ar«h»ponsorcd by the

Alaika Sea Grant Program. «uoperatively»upported hy»vt!AA Oftiie of Scs Grant.

DCPaitrnent Of  umnier»X. under < rant S04-S-I Sg-.tg and b> thi Univer»ity Of Ab»ka With

fun J» appriipriated by the State of Ala»ka,

Thc vcionJ phase of Ibis re»ear«h, to be «omptctcd during Iir75. will attempt to

Identify thc spliiti«»~I uf prudu«tloa and iinal produ«t pllcc i:onditioiis scary Io

make signiIT«anl capon»ion ot the «bm in Juitry fca»ible. Thr» will involve a «omparison of

the coats ol harvesting with dredge+used tcehsiJ~ with that of Ihc «onveniionat

hand Jabor method and a lorciast of future pri«c movements.

The appropriate format of as analysis of the eionomi«potential of an indu»try is

detcrnancd by the nature of thc indu»try in itue»tion and thc type and amount of

information availablc. ln thc i:arc of the Abska «lam fi»hery an analy»i» of econoini«

potential reituired, and available in onnation allowivl, a hi»turi«at assessment of the

induNry, wn eaamination of the regulatory environment at the harw~ring and proi~ing

>eccl», snd an analyst» of Ihe current marketing and c«onomi«statu» of Ihc «bm fi*cry. The

aggregate of this information provides thc basi» for an analyst» of thc industry's potential.



'fhe gathering of information lor lhw, study has bsvn hampered by a situation which. if

it were not for Ihe consklerahte assis ance ul a number of individua4 and agcn«lid. would

have pre«luded thc «onatruction of an adequate information base: mu«h of the «vailahlc

informs iou, parti«uhrly that rch ing to Ihc I  storical development of thc industry, is

 mrecorded; it is contained in~lead in the knowledge of nunwrous individuals who have bad

son e re4tionship with Ih« industry - Irom S at«r«gulatory agcn«y employees to joun alists

to industry operaiiv«s Infoms  ion obtained in rhi» way. about a multi-faceted and highly

complex industry cnvironm«nt. i-., so n«  mes «ontmdi«tory and ohcn subject to varying

interprela ious.

It is hoped that this r«por  will hc useful in «lani'ying thc issues r«la «d Io  hc
industry's potential Ior J«v«lopnwnt. Ikr« ofore. much of Ih«ava�hk in or na ion has nol

been in written form and thus no  ava�hle Io other Ihan a fcw know edgcablc individuah.

Addi ionally,  h«rc are many s«a  «r«d wri  en sours~s. upon which thi» reporl draws. which

contain in 'orms ion p«rtinent to thc industry's po ential. Indeed. Ihe primary objective of

the first year's res«ar«h l as bswn to draw together in one plan. and lend orgamration to, the

extensive amount ol' disjointed information. TI e resW ing information base provides thc

foundation reqwred for analysi~ o '  h« industry's poten ial. Finally. a view of Ihc industry

as a component of a 4rgcr national «Lm supply system and as part of the state and nahonal

cnmomies has, until now. bswn lacking.

A very 4rgc n  mber of peopl«have assis ed the authors in thc information~thcring

stage of this research proje«t. While it is not possible to list everyone who assisted, mention

should be made of certain Individuals who were esp««ially generous in gjving their time and

information. fhey are Kenneth Torgerson. Alaska D«par ment of llcalth and Social

Servi«es; Carl Rosier. Alaska Department of F sh and Game; Robert Scott. U.S. Food and

Drug Ad tunis ration; jim Rcardon of the A4ska Board of I * and Game: John  Nieve.

contributing fishcrim au hor.  he Institute of Social. E«onomi««nd Government Research;

and Bcn Young. clam hammier and dredge engineer. Parti«u4r mention must bc made of

thc v ork of Richard Nl«kerson, Biologisl. Alaska Department of f rsh and Game. who has

worked tirelessly for thc removal of certain regu4 o y barriers to thc expansion of thc raaor

chm fishery. His work has provided much of the dais base ne«cssary for readmission of I bc

S a e of Absska lo lhc National ShcllB sh Sanita ion Program.

lv
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CHAPTER -'

lNTRODUCT ON AND SUMMARY OF FFNDINGS

INTRODUCT ON

This rcport on the economic potential of the Alaska clam indu try is based on a study

that is part of thc University of Ala>ka S»a Grant program, 0am Research project.' The

initial objective of thc economics portion ol' this project has been to assemble ail available

information relevant to ail asscssmcnt of ccoflolnlc f stcntiat.' ln the case of the clam

industry it was determined that economic potential analysis required information on clam

species. stocks and trends in stocks; thc current status of the industry with respect to

structure, operations. rrsrrkcts served and vo!umc of activity; thc regul tory environment in

which thc industry must operate: and rhc economic environment in which the industry must

compete. Each of these topics is addressed m this rcport.

This report is intended as a vehicle to disseminate the information gathered in a

manner which wiR bc useful to existing and potential industry operatives  who will be

making decisions concerning entry into thc industry or expansion of existing effort!; the

political process  which must make decisions on funding support for the regulatory effort

upon which thc industry's growth partially depends!; the regulatory agensies which will be

monitoring the rate of utilization of dam resources and thc quality of clam products!;and

to other interested parties less immediately associated with the industry lt is hoped thar

this report will be cspcciaHy useful in facilitating the formulation of informed public policy

with respect to Alaska's clam resources and tliat it witt contribute toward reducing the

extreme uncertainty, among those operating or potentially operating in the industry. that

has hampered the industry's growth for at least the past decade.

The remainder of this chapter is devoted to a summary of the factors aft'ecting

economic potential. Chapter ll provides an overview of the historical devclopmcnt of the

clam fishery in Alaska from its inception to the present. While much of this material is not

ivilli uvcv»a»»»iris l4wlvr» vv t»J n»»»»rvl svriDarl vr osoc, peoAA. s»» oe»»i a»N»I», or»»s sr» 044.l seas
Iv»»ri »f ul» Inf»re»»llo»»»I ceir»crea i»»II »»v»sli»s»4 Irr.~. ll»res vv crL»Iv»» sM4aN Tile S»»»aew v»l»»ii»l »r

ui» c4A I»v»rife r» Al»is»". Auv, l 114, V»la»t»ltv»i al»»rM, f»~»L



stri«tiy p rtincnl to lhe polrnitial ol tire «lani fi4r«ry. it it helptul for und«rstantiing its

prevent J«prei~J status. In <ltaptcr III 1hc regulatory environrn«nt is described; the

otistacics to lhc intlustry's tuowth inherent in ibis cnvironrncnt arc considered rn de ail.

Chapter IV Jet«tibet tlic harv«stings proc«sting and marketing oi clam products.  Iraptcr V

Jratvs on thc earlier clraptcrs and other information to assess the overag economic

enVironnie at arid its imp}i«atiunt tur the 1'ut ur«Of the Iititery.

SUIHMARY CtF FINDINGS

Economic Pulential

In some rcspe«is Alaska «Iam rcmvrccs are typical ol' maity ol thc Stat«'s other

retourcct, Past and present produ«iion o  clams hat not approa«lied tlic «stimat«J

sustainahlc yield: tliere are potential conflicts b«tween conim«rcial arul recrcationaI uvcs of

the rtmurce  «specially in thc Cook inlet areal; and fvfl comm«rcial utilization vf Alaska's

«lam rettturces is restrain«d by thc sct ol'«conond« I'actors that have always been a harrier to

thc expansion. or. in some «as«seven thc initiation. of economic base industries � transport

iM. higher labor costs and technologically less sophisticated capital sto«k, ln otlscr

respects. however. thc clam industry is atypical. Sto«ks are located geographically in such a

manner as lo pre«lvde foreign Iishing effort: thc clam industry has been subjected to a mare

of regulations. principaUy duc to the potential for paralytic shcflflsh poisoning thai has. 1'or

lhe past two decades. reduced the indvstry to a level of relative insignificance; the 1964

earthquake had an extreme adverse iinpact on some of the most productive source beaches

around Cordova: and there is relatively little knowledge about the size aml location of

stocks and about many important biological characteristics per:inent to c fcctive planning

for resource utilization and conservation,

On bahrni~. these attributes reflect, or are contributing factors to. an adverse past

environment for espansion ol the clam industry. Recent changes on the regulatory front

and impending changes in ctam harvesting techniques, however, make the future of the

tt« tne wau«trr«agnew ~ vs«r~, «u «amer«arece a « tr« ~««r et So nvtrrt«at««tt  ts«r ~tl
~ tt yblr, Tl«ma«nwnl cslcrl Irt Alnl«s« t92«I v«v wM-««rt Ivai lnleuat t«t, r* Io&et vv«t, s«sol alice««4
~trtlltlrt vr trttt st.



industry much more promiiing than the recent pait. In terms of ob a ning  hc past p«ak

annual production lesv!s of around five million pounds ~hell weigh  11.'750.000 tu

2.000,000 pounds of nx.at! there is a signilicant potenthd lor expansion of the ilam

industry over thr next decade. landings of five million pounds are approximately twenty

times grca er than those achieved in recwn  years. This estimate ol potential  i predliated on

the actual occurrence ol' 1'our probable events. First. !he S a e of A4ika tnuit he readmi ted

to the his iona  Shellfish Sanitation iProgranl   NSSP . M«nlbcrihip sto us wilt allow Alaika

processors  o apply for cer iT «ation as intcritatr shipperi which will allow them to ihip

their fresh or frozen eviscerated razor clam produc sin int«ri ate comm«ric. Thc inleritate

market in fresh and frozen clanu hah b«en c!oied lo Alcika procahOrs sin«C 1 l�4. It is very

likely  hat  ino! approval ol the State's mcmb«rehip application will o«cur befon; thi lr�5

ha  Vest ing seasun.c

Second. the expcnsion of the industry is pr«dic; tnt upon the abgity of  he induitry  o

iompete wi h alternative sources of supply, primarily with clams harveslcd on the East

Coast but. to a lesser extent. also with the impor cd products from Canada, Japan and

South Korea The .bdity to comp« e is prirnargy d pendent upon the development of an

environmentally safe and productive dredge, Thc introduc ion of su«h a dredge will reduce

the cost and increase thc amount and reliabili y of the supply of clams to pro«cstars.

Dredg«S are nO  Only pOtCntially muCh Inure produCtiVe in termSOf baSiC .OSt CampariSOns

 given the Siae and relatiVe wae". rtruCture Of the aggregate llsheries labOr fnna!. they alSO

have the advantages of aNowing harvesting at other than low-tide periods and of extending

the harvcs able area outward to thc subtidal zone,

lf dredge-b= d technology is not introduce. both the high cost and thc unrchable

source of supply characteristic of the hand harvesting in recent years wiU impede the

growth ol' the industry.s Based on the dredge experimen s conducted in Alaska in ecent

years, it appcarS likely that a dredge wiN be developed that can  neet thc spccilications of

Phkl CPPrarel Iar lhe Srffa 4C Nleffre Shetthrh Seraleuaa Oreyretv ver reaatraO aa Match IO, IOVSriera lhe PCCO aha
OINP NONNCV'. trl4fl Aleffte leaaff I ICONCI 492Ihkff al Ihe Wllotrff SINNINN Sffrllcffarr Prppear.
5chere k aalhlav Nrhereaffs etelkkte la lrra heaakffreffhrs kkal serac. Vtle khtrce at NIOOIC Irate rhra 4NCI CCICCCCC
sv vttravcok ff. CI Iopaen Ia ONCPCNC oe lha cree, ereNavrrvrk ta ffta ckth Ihoeff tv le ecaanoerv aevffavaffer car ~ 4 ocr
 area OIIMINv ININPNIVCO la Ihe affler olkeetr lo, t Ichhee ceO ctIL



thc Alaska Board of Fish and Game. Subsequent lo such development there may bc

diNirulty in deciding conflicts between hand harvcctors and dredge harvestors over aoress to

the three approved beash areas. If such is the cacc. erononuc efticicnsy considerations wiU

weigh in favor ol' the' use of dredges. Equity considerations. on the other hand, will probably

weigh in favor of hand diggcrs who can cialin prior ucc. To thc cxtcnt that equity

considerations prevail in sush a maiucrr that lhc introduction of dredgs» is impeded. lhc

~ rowth of the indusriy will likewise bc delayed.

Third, more recours~ wiU need to be devoted lo Course'+each Curtis:ation ansi

monitoring if pros»ssors arc to have a sulBc:icot source of supply to warrant ~ major

pru»axing effurt and if harvectCCS are gOing  O Capand the harVest tO peat-pCak  eve c Or

beyond, Expansion of Course beecher is critical in anolhcr respect: thc application of

dredge-based tc«hno ogy in harvesting wdl depend upon there being sulTicient

Citified-beach area to allow both dredge harvesting and the Inain tenancy of stocks. Even if

ths effect of dredging on c am population proves to be bene i isl. dred@» will be

sufficiently productive to require a system of beach rotation. A system of beach rotation.

designed to insure thc ~ntinuity ol harvesting activity. wiU, in turn. neet»sitate a larger

number of certified beaches than presently axial. presently. tham beaches are certiTicd with

combined beach area of approximately fifteen miles  sce description of c»rtif|ed beach areas

be ow. Chapter IV, p. S}! and sustainable yield of around one snd a half to two million

pounds, Landings in l 973 were only a sinaU fraction of that amuunt.

Under the present agreement between the Qatc of Alaska and the Food and Drug

AdministrstiOn, future bees% ecrtifiestiOns wiU be restrietcd to razor dam beaches duc to

boih thc relatively fewer incidcns~ of paralylic shegllsh poison and the rchtively lower

concentrations of toxm characteristic ~ of razor damsks ls evcrtheless. after the gtate hm

proven its ability to comply with the pmvisions of the NSSF, it is  ikely that the Qate can

obtabt approval to certify beaches containing other species of chas.

FinsHy, ~ potentiagy important factor h the existence of the market for dans as

dungeness crab bait. This has been the primary market for Alaska claim in recent ycam.

Bceacue this market docs not depend on certified beaches for its supply  even though most

CCs1 scusfcICSsl essN 4CC CCNC If CII4 Neessu Ic s4 44 NNssNce NCCNCSN 4sssf. f ssscs NS ICSN cvssse ccsuffs ~ NIICN cscs4
NCC4 Cess NC ICNsICCINS NN us ~ SSCSCCR 44 SSNSSNNO 44lr 4CIISCl SCCCCSss Cf 4444SCN S4 SNSSCCSN SSSSSSCS



of the bait razor clams harvested in recent years have come from the certif cd bcaches1. thc

tudt~9am harvesting effort a~ bc transferred to un ~rtiIMi bes h areas. If this oa:cuIs.

along wi h the other devclopracnk mentioned. Ihc potcntkl growth of the industry w>II be

favorably affecled. ln addition. a harvesting cifort on un crtifkd bea hes would have the

favorabk effect of assisting Ihc identif atmo of the most productive ncw razor clam

beaches. Such Idcntilkatron is crucial to maxinucing the public- snd private~or return on

any additions! resources devoted Io expanded bea. h cert ilication.

To summarisc. the signilicant growth potential of A!sska's asm industry witl hc

ina~gly realised over time if:  I I AlesLs obtains and nwintains membership in NSSP. �!

cnvironnwniaBy safe dam dredges are introdw+d; I3! more resources arc devoted to sour w

beth C~fkatian Snd mOnitOring. and  a! hsrVesting CIYOrt fer bait ratar i$ ms iS dirplaeed

to noncertif ed bcachex Given thc probable o.currents of these events, it is not unrealistic

Io expect annual harvests of around five million pounds sheg «eight within the next decade.

Thc value to the fnherman of serb - harvest will tikrty bc in excess of 52 milhon. From Ihc

prncesenrs vkwpnlnt. ~ pfke Of $0.IO pcr pound shell «eight amounts Io a meat weight

 basic input! cost of around $l.l 5 pcr pound. assuming 35 per i~l recovery tor $0.95 pcr

poun4 assuning 42 pcr cent re+wary!.s Assuning conservatively a price to the wholesakr

of around $l g0 pcr pound, an annual harvest of I,750.000 pounds meat weight  from thc 5

migion pounds shell «eight! «ouhl have a value ol' arowxd 32 million entering the

«hokmk kvd. Direct fhheries Iax revenue of around $203�0 lawn.mng  rash and froxen

produck! would accrue Io thc state as welt as several thousands of dollars inmiscct!ancous

hccnae fecL Additionally, lhe inconw gencrared in thc harvesting. pnxewing and

trasnportusg of ckms and from thc subsequent rou Ms of respcnding of that income is

taxahk umkf the State's income and b4NIIÃ% Ikense I axes.

lt has hccn cst!mated that them ate suffkknt ckm resmsrces in A!aslra to sustain an

annual harvCSt Of aruund ftfty SnilliOn pOundS  V.S, Departmenl ol lntennr. SWesu Of

Gosnmcrcial pisheries, 1$I60!. Even lf this csthtmte is rcawmably accurate. however, the

vnvs cmss ANel eNsNaN la %4wwsg Iw hsass awwws seas' svsccucv sos @Ac «ass. vvs ~
seseseey ssvr«s cs esc sheer lee ~ ~ eeseeet.



basic source of supply is severely restricted by regulation. At present. thc effective source of

supply for human consumption h the razor e4m resource of Southeentral Alaska, Thc

eitective source of supply for nonhuman consumption ilor use as crab bait! is not at present
restricted by rcguLstory fa«tor,. However. buyer pret'erenees strict the harvest to the razor

cLsm which is harvested primardy I'rom thc three approved beaches and contiguous areas in
Southcentnd Alaska

The supply restrictions in the fresh snd frozen components of the human~onsumption
market result from thc product quality rcguttation of the State of Alaska and the U,S. Food

and Drug Administration. The basis for these regulations is, in turn. thc periodic exhtenee
of. and the dityeulty in guarding ag4inst. paraiytii. shcg ish poisoning in Almkan

etamharveiting areas, Ihc ~Vational Shelliish Sanitation Program  NSSPjis the institutional

deva' established to protect consumers from paralytic shcgfish poison  PSPt and other

sanitary hazards originating in sheNfrsh products entering interstate eoinmercc Alaska, after

two decades of nonmembership, is currently being readmitted to membership status in the
hiSSP .iie program rectuires an capcnsivc system of bah certification and monitoring.
lncn. onc limiting factor in the industry's growth potential i. thc amount ot funding
provided by thc Almka Leghiature to thc three stale amneies responsible  or enforcement
o  the provisions of thc NSSp. The thrcc state agencies. operating jointly under a
lgemorandum of Undcrstanduig. are the Departments of Fish and Game, Health and Social
Services and Public Safety.

Restrictions on the canned product side of thc huma~onsumption market are due to
advene cconotrUc factors as weg as regtdatoty restraints. Source beaches for clams that are

to bc used for eannedwlam products must be approved by the Alaska Department of Health
and Social Servh..; after this apptoval thc properly prepared canned product is free to enter
thc hsterstatc market. Thc provisions of the hlSSP do not apply to thi ~ product form,
Alaska~uced canned~tarn products are not competitive. however, with alternative
sources of supply. cvcn on the West Coast and Alaska markets. The inabgity to compete
lmds its origin in the higher costs of harvesting and processing in Alaska and the grc'ster
difficuhy of' exploiting any product superiority «hcn the product is in canned form  fresh
or frozen razor shim steaks or strips are generally considered to be the most desirable
product form for this species!. Another barrier to the reemergence of Alaska as an



important supplier of canned clams i» the un ~rtidnty facial hy pro ~is with respcit toe
dependable and suflicwntly large sr .: of supply to warrant introduction of a canning line.

In summary, thc cfleitive source of ripply tor commeriia! harvest ls. at present. thc
razor ilam stocks ih Southicntral Alaska, The total supply is much greater. thc resource
covers much of the coastal area of the stiuc from Southeastern lo Western Alaska and
enixsmpasses many specie. of whiih thc razor clam <$tliuiez fvzrufch butter clam
ISaxhfoianz glgentcu! and cockle t tliuu<nzdazns nurrull gl Ve pntcntiagy the mOst impOrtant
commercially. Some observers within the Alaska I3cpartmcnt of I-'i& and Game estimate the
stocks of hardshcll clams to be of muih toaster potential than tlic stocks ol' razor clams. If
thc latter is the case, ncw beach fortifications shouM reflect this fact oui' thc Stale has
denuinstratcd its ability to comply with the provisions of the NSSP in its razor+lcm
program and thereby obtains pcrmissidn to certify other than razor clam bcaihes. The
admission of ncw beach areas and ipccies is necessary before thc industry can expand to its

historkal peak production lcvch and beyond.

Uaas IIarvcsting Technology

Thc traditicmal method of sport and commedcal harvesting of razor clams in Alaska is

haitd digN'ng with a specially designed shovel, h skilled dier can dig tat ween 200 and 300
pounds per four*our tide; a fcw highly skiUcd individuals can dig substantially more.
Although there is considerable variation, thc shell weight price to the fisherman has doubled
from around $0.30 pcr pound in I971 to around $0.b0 pcr pound in I974. Given the

recovery factor of between 3S and 47. per cent. thc meat weight price is very sensitive to
changes m the shcU weight price, The meat weight price is the basic input inst to thc
proc' if the product is to inter human consumption channels

An altcrnathc technique for commercial harvesting is the mc ol' a mccharucaI or
hydraulic dredge. Whgc drcd~+sscd tcchnoloN is being used on the East Coast to harvest
soft4+U and surf clams, no such dredge has been modified for successful application lo

Alaska beach conditions. A sufficient number of attempts have been made in recent years

ave ~ ii assi axe ~ ave sseN tserci lvr ~lyeloasor alasaa oeea waxes.



 in ~ period in which the economic incentive to innovate has been minimal at best! to

suggesl thai the introduction of an acceptable and successfu! dredge is likely to occur soon.

As nwntioncd, an important precondition to the expansion of the Alaska clain industry

is the introduction of an environrnentNy safe dredge. In thc ahscrx~ of such introtluction.

it is unlikely thai Alaska canned~iam products will enter ihe interstate humanconsurnption

market in significant quantity. This is true bccamc the high costs ol' harvesting by hand,

when coupled with thc higher cost of processing in Alaska. renders thc price required to

cover cost and profit uncompetihvc with dredge harvested East Coast clams. Thc fact that

one can buy East Coast and Japanese produced canned dams in retail grocery stores in

Alaska. but cannot find rssor clem products originating in Alaska, attests to the cornpctiuve

disadvantage facing thc Alaska clam Industry in producing a canned~ product. It is

hkely that some processing lor the Fresh and Frozen ma*et will be attempted. even in thc

absence of dredge harvesting, once the state is readmit tcd to the RSSP, but the pro fits 6ility

uf these efforts «ill bc highly sensitive to varisL'ons in Ihe price paid to harvesters.

Marketing of Atmha Clam products

Inasmuch as A!aska fresh and froscn clain products have bccn effectively cxc!udcd

from thc humanconsumption rnarkct in recent yearn, there is little basis in pasl experience

on which to make judgements as to potential markets for thc products ol' an expandc4

Alaska clam fishery. Xevcrthclem. it can be ex pected that thc Padfic Const states wiH bc the

initial market exploited, This presumption is baes4 on thc fact that in these states per capita

consumption of clams is relatively high; these states are net importers of clam products,

there is a relatively tugh degree of famiharity with the razor clam among ~mere in these

states. and there is ~ large eaisting instituthmaI market  restaurants and clubs primarily! for

ftoren dam pfoductL ln the latter market the Alaska rasof clanl is likely to enjoy ~

significant degree of buyer pre fererme,

Alaskan processor interested in exldoiting the Phcific Coast market prefer either a

wrapped or large canne4  five pound! froaen product. The product Itself will be either

Wlinle dalan, dam Stcaka Of Cktm Strip%. t!nly One plOCCNCrf intelVleWed expresses arl

htrNnathm lo ship the product fresh ln large vacuum sealed cans There Is little general



intcrcsl among proi~ at present  or produculg a canned-c4m product  whok or minced
c4msk although onc processor is known to be experimenting with ~ canned minced razor
clam produ t. Thc 4ck o  general interest in a canned prod«el is due lo thc inabgity to
compclc with East Coast canned~Am products which enjoy cost advanta~ at both thc
harvesting and processing krvds. As alrcadv mentioned, however. Ihc introduction of
dredges and the cerligcation of emte beach ares could make lhc canned market an
important one  Or thc future.

Another iniportsnt market for razor clams is among dungeness crab Cishetman. Thh
nisrkct. Io«atcd geographically in Abska. %sshington. and Oregon, has absorbed virtually
the entire Absks chm harvest in recent years, 'fhc razor clam enjoys a substa«Ual degree of
buyer pre rien«e as evidenced by statements o. crab fuhcrmen concerning ils superiority as
crab bait snd by tbe apparent wigingncss of buyers lo absorb substantial price increases. The
bart market bas not been thc only significant existing msrkel. it alto is a sigruficant potential
market for additionaI razor «Iarn prodwtion. Supply shortages have bees characteristic of
this market fot a number of yeats. Indi.sting that there is unmet potential. grhiie thc
amount of thc potcnlial is difli ult to assess it is likely that a doubhng o  piesenl harvest
could bc sold in lhh market at a price of amund SQ.45 per pound shcU wcighl. Demand in
liie ball market al a particli4r time is, o  course. closely fe4ted 'lo lhe slates of Ihe

dungeness crab fishery

Thc demand  or stains in thc U.S., on thc PadTic Coast and in Alaska. will be growing
over the rest of INs cenlury, even if per capita consumption of c4ms remains constant, as a

result of the Nowth of population. Abstracting from possibfe significant changes in
czntsu«wr tastes, «hich arc not prerUctabk. per capila consumplion tnay grow as a result oi
boih the growth in co«tuner teal income over time and future changes in thc re4Uw prices
of food fishes whkh wIU almost cerlainiy favor c4ms. Even small increases in per capita
consumption wIU result in a rate of demand growth in excess of the rate of growth in
popuiatloa.
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United States and world cstinatcd clam supply potential ls large rchttivc to present

landings. Consequently, Alaska will not nci~nly experience drastic increases in demand
for its clam resources solely as a result of the depiction of existing supply sources.

Nevertheless. as mentioned, there is a relatively targe potential for Alaska ctsm resources on

the 4'cst Coast human~nsumption market.

The real price of U.S. and world clam landings is not expected to increase very

significantly over the next several decades. particularly in comparison to the real price

increases which will be experienced by most other rood fishes. This result follows from the

very targe unexploited stocks of clam resou~cs in the Northwest and West Central Atlsnt'ic

and tbe Northeast Facific compared to the expected growth in U,S. demand. Under these

conditions the A}aska dam fishery must not only overcome regulatory constraints if it is to

make sigiuficant inroads on the U,S, hiiman-consumption market. it must also introduce

technology which will permit landings at or neat the U.S. real price.

Urrdtml Easry

As applicable to the chm fishery, limited entry poses some inteivsting problems. In the
near terra, entry limitation may be required on the three presently certified beaches if. as is

hkcty, Ihe opening ol razor clams to thc interstate human~onsumption market signilicantly

knctessn demand. Not only might decisions have to be made with respect to the number of

units but also with respect to type of harvesung g.ar. Given tbc development of a highly

productive dredge and a significant expansion of certified beach area, one can envision an

effective combined program of beach rotation and limited entry.' Based strictly on
efficiency considerations. a system of competitive bidding for access would be desirablc.

Hot only would such a system cnsurc that the most efficient harvesting methods would bc

utiTized but it would minimize the informational input required hy rcgulatots.

Given the current infant status of the fishery, incentive to develop unexploited clam

resources should be an important consideration. Onc method which may provide sufficient

lo



economic incentive would be to initiaUy aUow open entry on un«xploited beaches with

subsequent access allowed on a noncompetitive basis to harvesters initially developing a

beach for a period of several years. Harvesters would then bc aUowed to control access for

that period subject only to thc normal harvest restrictions.

ln one sense. the imposition of a limited entry program in the clam fishery poses a

unique challenge and opportunity to regulators. There arc relatively fcw harvesters who can

claim past dependence and present injury when a program is initiated, Consequently, tirere

should he little reason why the immediate objective of the program should not bc to

maximize economic returns from the use of clam resources. Thc realization of this objective

can be approximated in practice if entry is limited in each control area to thc minimum

number v' cAicient units necessary to produce the aUowable harvest. the latter sct at or

somewhat below Ihe maximum sustainable yield level.





CHAPTER II

HISTORYOP THE ALASKA CLAhl FISHERY

INTRODlKTIO5

This chapter will examine thc past record of the Alaska clam fishery as it has evolved

to its prcscnt status. The outstanding  caturcs of thc industry have been its instability and

its persistent long-nm decQne. Production lcveh oF the industry. as shown in Figure I, have

experienced extreme variation since thc fishery inception in the carly l900's. At its best thc

harvest approached five mNion pounds shell weight and extended to rwo clam  razor:

Sffkfun p>riufe; butter: Sexidomus gfgeniee! and one cockle lCBnr>rerdtu>n nurrellii!

species.r At its worst. in the early l920's and again in thc middle l960's, thc harvest was

less than 50 thousand pounds. At no timu. however. has the fishery recovered to equal the

production levels it achieved imrnediatcly after thc initial growth ol the late teens of this

century.

lt is nevertheless apparent that the fisher' can recover to equal or exceed its earlier

perforrrance. The potential of the industry will bc determined by the economic. biologicah

technological and poatical environments of thc present and future rather than those of the

past. Future success wit! require adaptation to current market forces. the apphcation of

modern technology and thc management of clam resources in a manner conduiive to

sustained stocks while st the same time allowing the use of eFficient techniques.

EARLY HISTORY A1VD DEVELOPMENT OF THE ALASKA CLAM FISHERY

rhe clam fishery in Alaska had its beginning as an independent industry in l9l6.

Although butter dame had been canned in Southeast Alaska in years prior to }9 l6, such
operations were usuaUy incidental to th» primary activity of canning sstmou and did not

warrant separate processing faciTitics, By l9l6 the demand for clams had risen to the point
that the raxor chm beds near Cordova, Alaska attracted commercial attention. Thc Brst

attempt to exploit them eomincrcially was made by two companies that equipped canneries

's v~~v nvrsi>wv>~arw~u~~~vw>vi wv~vwe >iwi cu~~i s
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Cordova. Thc Ijghthouse Canning and Packing Company and the Pioneer Packing

Company were the 6rst two thms lo engage in thc Alaska clam fishery on a fu11 time basis.

Total investment in the clam canning industry in 1916  in 1916 dollars! amounted to

SIS7,943 with 78 persons employed in thc lishcry and I05!93 cases produced at a

wholesale value of S3S 622  Ll S. Dept. of interior. Fish and Wildlife Service, 19! 6!.

The first attempt to can razor c!ams occurred in l902 when a Washington State firm

made an abortive attempt at commercialization. In 1913 a successful attempt was made iu

Washir gton and was fogoured by Oregon, Alaska and Canadian ventures  Swcazey, 1944. p.

18!. The Alaska razor dam industry developed as an extension of razor clamming on the

ocean beaches of Washington and Oregon  Wiese, 1968, p. I !. Thc combination of Alaska's

abundant supply of clams and an increased demand tha! Washington and Oregon could not

~ athfy made operations in Alaska commerciaHy feasible  Brooke. 1950. p. 49!,

Thc canning of razor c!ann in Alaska initially gave promise of besom;ng an industry of

sorm importance. It was generally bclicvcd that thc Alaska razor clam beds were extcnsivc,

accesriblc and perhaps capable of supporting an independent industry for some time  U,S.

Dcp.. of Interior. Fi i and Wildlife Scrvicc. l920!, From a high production of 93343

standard caMs �8-Vr pound! in 1917 tbc Alaska pack dcclincd to a Iow of 1.600 cases in

1921. This contraction was caused by the exhaustion of the Cordova ckrm beds. and thc

consequent higher rate pcr pound of clams deurrrndcd by commcrcia! c!am diggcrs. and to

gcncraHy depressed economic conditions  Brooke, 1950, p. 49!, Only onc cannery processed

dans in 1920  U.S. Dept. of Interior. Fish and Wr!dbfe Scrviiv�1920!,

ln the early 1920's new razorwiam beds werc rL'scovcred at Snug Harbov  Cook In!ct!,

Kukak Bay  Alaska Peninsrda! and Alitak  Kodiak area! and thc Alaska chrm pack incr ascd

again In thc mid 1920's. At Kukak, on bic mainLand opposite Kodiak Island, a large cannery

thrived from thc late 1920's to the carly 1930's, and at Pogy Creek. on Cook Inlet. a smaH

cannery opcratcd for several years in the mid 1920's. Cordova remained the center of

activity during this pcnod. In thc Lste 1920's some of the canneries failed to process clams

duc to unfavorable market conditions: as ~ result the pack for these years was lower

 Brooke, 19$0, p. Sl !,

Pruduetlun inereaeed in the early 1930's and by 1932 Alaska produced more than half

thc tobd Pacilic Coast pack of 123/06 cases of razor chms. !to«ever, in 1932 the

!S



overworked beaches. cold winter and hcavy storms hastened the process of dcp!ation of the

razor c!am beds. 'Ihe U.S. Government, responsible for tl . management of comrucrcia!

fisher!cs in Ahska, bemme concerned at the imminent prospect ol' !oss of this important

induslry and estabUshed regu!story contin!s on thc Alaska clam fhhcry iSweazcy, 1914, p.

lg!. After 1922, when thc regulatory controh werc established, the c!am fishery produced

at a fahly uniform !cve!; the sustained harvest czcccded one ruiUion pounds  Rg. 1!.

The butter c!am is plentiful along the coast of Southeast Alaska and is tbe most

~ bundant species of c!am in that area. Thc butter clam fishery in Southeastern Alaska was

renewed ln 1930 with an initial catch of 23,000 pounds having a va!ue of $720 to the

fnhermen  Lchman. 196$, p. 4!. The industry continued until 1942 with no apprcciab!e
expansion. After 1942 thc wartime demand for shcUfish products provided sufficient

incentive to increase production. During !94346 an established butter clam fishery
developed; but the 1 owth was interrupted by the discovery of a toxin, paralytic shcllBiih
poison  PSP!, in the canned butter clam product by the Food and Drug Administration

 FDA!. By 1946 Southeastern Alaska processors  live canneries! had bccn annuaUy
produc!ng a pack valued at $170,000 <Anderson and powers, !950!. This lishcry was a
winter fishery offering employment and income during thc otherwise "slack" season. The

toxicity probleni led ultimately to the coUapve of the butter clam industry in Southeast

A!aska  hfagnusson and Carhon, 1951, pp. 1- '!. A fairly extensive survey of thc c!am

producing beaches of the region revealed that moderately toxic clams were so wide!y
distributed that closure of «eU defined areas would be impractical. The toxin was fomul to
bc present at a0 times of the year and, as a resWt. the cornmerical harvest of the butter c!am
was severe!y limited, Sr~ packs have been tried  rom time to time, but thc tishcry hai
never recovered  cabman. ! 96S, p. 4!.

By 1946 exploitation of the Alaska razor c!am resource was being close!y controlled
through size limits and harvest rtuotas. The razor c!am beaches in the temtory «ere
considered to be in good condition and there was a resumption of the wcstwardmoving
tendency by A!aska canneries. !t «U! be remembered thar in the mid 1920's the clam fishery
had grown westward to the A!aska PcninsWa  Kodiak area! and the Cook ln!et area;
however, th years ot depression forced it back to thc Cordova area  Pac!f!c Fishermen

Yearbook, 1947!.
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Clamming's contribution to thc ctxxtomy of Alaska declined sigtu icantiy in the late
1950's due principally to lhc higher cost of catch and production in Alaska, compclition

from dredge harvested East Coast soft~hell and surf clams and cnforccmcnl of pubhc health
reguhtions relating to thc loxicity problem in fresh and frozen clam products  Wiese. I96g.
p. 2k Alaska was a nicmbcr of thc Natittnal ShcllBsh Sanitation Ptogiam  NSSP! from
around 1927 to 1954. The U.S. Public Health Service withdrew lbc state from lhe program

due to the severe toxicity problem in the hardshcll c atn stocks within lhe stale and the

apparent inabhTty of thc state lo meet the provisions of lhe program  !ensen. 1965, p. 21.

The state was re-admit ted to the NSSP in March, 1975.

The Alaska broad Friday earthquake of l964 caused significant damage to lhc ctsm

beds of Southccntrai Alaska and, as shown in Table I. thc commerical harvest since then t'w

nor fully recovered. The Prince William Sound<opper-Bering River regin:t suffered

extcnsivc rhtm martabty as a result of the land risc of about six fecr. in Prince William

Sound, thc ctsm habitat suffered an estimated loss of 43 pcr cent with a decrease ln the

amount of accessible clams  above the minus three foot tide kvcl! of 31 per cent  AK inept.

of Fish and Game, 1965, p. 2!. Subsidence of clam bcachcs in the Cook Inlet area redoing

thc availability oi' clains lo sport and commercial diggcrs but not as signi icantly as in the

Prince William Sound arcs. Eat rc popu ations of some beaches were lost and

reestablishment of dam populations will lake many years  Gullard .z at, l972, pp.

104-�5!.s

During thc first fcw years of the Alaska clam industry plants were established

principally for processing of clams. Thcsc plants biter diversified into other  tshery producls

as the clam Fishery could not support independently thc operation of thc canneries  Wiese,

1973, Aug.!. The number of plants processing clams has varied over lhe years. but as shown

in Table 2, there were never many. Most ol the plants processing clams were -kitchen sink"

operations that never pul out more than 400 pounds of clam products a year. At no lime in

clamming hiNory in Alaska were there morc than four "industrial" clam processors

operating at one time: usually there were only two or three  Wicse, 1973, Nov.!. Generally,

titan»»v ttt s»tt»t it sow t»lae tile», vUt ll» aeenvI»e ttt»t »t mew t»ttt k»a»ttt ctt» tttttl» O»tits»v
~. » Ovv»»l le ll» t»»tItv ev»Is&I u»t Ivtl»ct»» tftt»t IIV a»l, I»»li»»tt.
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IAIILE I

ALASKA COIHhIKRCIAL CLASI IIARVKST. I 947-1973

I trussed pounds shell «eight!

1352.21957

664.21955

1.126.1

I P 51.4

1959

932.1

6S7.2Iso'

4I031963

!964

E 965 87.7

1906

1 17.11967

79,31968

1969

1970 l60 ~

1971 243.1

19! 213.8

1973 231.2

IS

Sown: Alaska Department of Rsh and Game, Statistical I.caActs.



TASLK 2

NUIIRER OF ALASKA CPM OPERATING PLANTS AND UCENSU! UNITS

I942-l973

Liccrnel Unit~Opcrnting P4$ta

U,S. I!chart tncnt of Interior, 44ska I.'Mn'in. 1941 ~ l9S9. and AIchka
Dcpsrtrrant of Fi& yntI Oatnc. Stctiitical 'Lca4ct~, 190p-l972.
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l49
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except in thc early years, the plants «ere primarity pros~~ of other finfish or shellfish.

Oam praxssind usually osvurred just prior to salmon season when plants werc otheiwrsr

Almost aII Ihc laaoe clams produced in AIaska werc shipped to Seattle I or dist flbnthxl

lo lhe West Casst elates  %lese. 1913. Avg-I. 13uring ihc late 19SOs the volume of thc

canned product «as not large enough to supply more than a limited market. Only a very

small percentage of the raaor clam pa»k vrss shipped east o  thc %est  'vast. The principal

markets were San Fransqsco, Los Angeles. Itzrttand, and Seat  Ie IItrooke, 1950, p. 6$I.

Regulatory rmasurcs by the U.c ~vernment were esiablisned during thc catty years

to conserve the clam rcsoursv. In 1924 a 4 "i in»h sire limit era establi*ed for raaor clams

to prevent over barvesl and d pletion ol' .he Cordova»1am beds. Thc 4'h inch size Iunit

«ould allow thc raaor dam to instate and spawn at least once t paL.ih» Rshermen Yearbook,

19sS j. Effective in 1933 the Government estabtisiie3 pa»k limitations, digging seasons and

rcstricted areas IS«earey. 1944. p. Igk In ihe prin»c William SirundC'opper River region, a

quota of 1,100,000 pounds tsheH weight l was sei for the spring season of S April through

30 June and a Itj0,000 pound harvest allowed  ar the fall winter season o I September

through 2g February. The annual quota for this region was raised ia 13N0.000 pound» in

1939. A S00,000 pound quota was established  or the Kadiak area,and in 193S a quota of

S00,000 pounds was set I'vr the weN side of thc Cook Inlet area tpacilic Fishermen

Yearbook. 1930!. The qllotas were iil c feel llntll ~tatehood.

Most ol' the raevr clam diggers in the early years lived in C'ordova. and thc hs»al

csssnomy dcpendcd hcavJy on thc»1am lishery. h stum digger had to hc a member o  the

prince Winiam Sound Fishermen's Union. which also rs~uired hiin to be a resident of thc

Sound distr@I. Thc rationale fvr this s~uirement «vs that there was only a speci in/ pa»k

each year and thc resident diggcrs dcpendcd upon il for a Large part of their livehhoad. If

outsiders were to came in for the season, compete Ivr the Oxed amount o  money to be

made and then leave at thc cnd o  thc season with their earning, the resM»nt diggers and

lhc Io»al community would su fcr economically iS«earey. 1944. p, litt, Given the

inonopsony lbuyingl power facing harvs%ers and the harvesting quotas then in exrstensw.

lhc restrictions an the harvesting 4bor far»c were probably d~abL. Without thnn. average

returns to harvesters wouM have bccn less. monopsony pro t ts «ovM have been greater and

excessive resound would have been used to harvest the quota.
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0am digging was eonsidereJ a skilled lob and il usually took years fur a Jigger to

«;tdcve optimum cAu:icnsy. A highly skilled Jigger cuukl. i» mirmal yearn. britg in an

average uf lire hundreil pounds Ivheli vicighll a tide. A normal Jigger averaged ~NI

pounds vats4t pcr lide ISwcaacy. I944. p. I gt. Uvually about 'OV Jiggers iserc engaged and

ntosl ol Ihcm had their favorite razor v4m bars thai they dug year aller year. 1ulv~ anat

wcalher governed v4m Jigging avtivities lur lhe movt part ISweare>. Iu44. p. I tti,  Kv un

a bar a Jigsaw ha J lu itay there unlil Ihc tide came back and ilua ted hvs skit t. All digging wav

«eomplrdied with a snsdl steel *uvcl with a haril wuud handle abiiut Ihm feel king. Ih»

h4de was about sis invliv~ wide al thc tup asd nairuweJ lu aivuut tl.ree isvbev ai rhc

knite&arp end. It was itightl> cupping and forms' a slight angk with the handk.. Ihe

assuage Jig un a tnk was only three Iu five hour . After Ihc Jig thc bossy ol clams were

taken to thc IaIy vvuw ur .iu>cr boat lur weighing. They wire then cmpilcJ Into J verkwul

inih vitualv nxsti ptatturmv anJ iarrii'J aking a moving belt with a vtrvam oi water vprayvvl

on lllelii IIP Ileip relnuvc thv van J and iither Jehn.. I he v4in sire tlien taken lo the

cannery. On ovvavrun the tall> ~'uw vta>i J in Ihi i-4m Jigging area lur several tidies

ISweaae>. I944, p. "I.

 arming was thc prrn ipaI meanv ui pro s~dng Ihe lam during lite early years 1he

method of canning wai av lotluwv: thi tiivt operation»ai the removal ol viam meat lnim

Ihe vhctlv. Ih» was doree b> immer mg lhc vgam in boiling water. either in vatv Jcvrgsed to

rcssive the wite bavkvov in whiih the e4mv were plaiie J ilr tile v4tllv weri' pa~ J through

Ihe boding water un an esdk vs bcII. Atter rensiintng in lhe water apprusmiaiel> !0 veeimdv.

lhe clams «erc thruwn on a tabk and thc shettv tell away irum the steat. Th» i4m meats

were tlleil passed un tu workers, wbu upenvvI thc vlonuchv and necks. feriluvc J 'ihe sand and

~ edrment and scvcred the ha.k part ot thc nevk. Ihc «teasing prvivv~s was continued by

pbang thc meat ~ in a cylindrical perlorated washing nsa;bine which revolvvvl half a turn

boih ways is a tank Mcd witii water Any sand or sedinicst rcmaininy in the clam meat «aa

thus completely removed. The v4m meats were then taken Jireedy to tlie  illing table if

whrdc Barns were to be paiked or tu the grinik~ if the min i J variety «as Jv~rsst. The cans

werc figed by hanil and then passvM through the topping and sealing machines. The prii vvs

was completed by cooking thc canned produst in retorts at a temperature uf approsimatcly

24S'F. Cor one to onc-and-a4tatf hours depenihng upon the ~ire uf the euntaiser used IU.S.

Dept. of Interior. Fish and Witdlile Service. Statist tv at Digest, I it ltvt
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Tbe s~ning of razor «lama in British Columbia began in I92.t: pra«ti«ally Ihc entirs

sots+ was canned and shipped lo markets in Ihc United States. In f430 the United Slates

ply a 3$ per s~l ad valorem ladff on imporls of «armed razor «turns and by I433 Ihc

Canadsan cannerscs had «~scd opcrahon. In l434 the tariff was rcdu vd tu 23 per sent. but

nmg dsd nul r«~mc unlit Ioe2. Sin«e Ihen produ«tion has bsvn intermitl«ni and

generally smati wtth the largest part uf thc cat«h Irozcn fur sate lo %asbinglun crab

fnhermen for mc as bait IBraokc. 19SQ. p. Sl I. In I436 fresh razor «lams were smported

from Masaet Bra«h ICanadal to lfasaan  Southeast Alaska l for plu«~ng, A lotai of 4,4I0

cases were prsuiu«cd I pa«ili« I:sshermen Yearbook. I43III. 'IIsis appevred lo have been an

ho4tcd In«ident as 0 has nol been nol est un<a.

During I gee there were some noteworthy advan«m in fseczing «Iams. both razor and

hnrd*eil. In AIaska, 4mitcd siuantiries uf nun«svl butter «Iams were frozen Ior usr by the

nuiitary. ruainty as «%m «howder. In Wasisington State thc pra«li«e of freezrng mzor «Iamv

in pa«kages rea«hest «ommer.ial stature m I94S, Must were frozen m pa«kaprs, bul some

«ere nnn«vd and Irozen in «ups or boxes. 'fbey proved to be a seafood det«a y of

astra tice to the upper+lass market  rifi. Fs*crmen Yearbook. I44S!.

During and after %% II there was a rapid nserease in the use of razor «Iams as

dungrncss crab bait. principally in %a*ington Stale. An in«reasang portion of the
commer«sat «at«h of razor «Iams was froz«n in the *eII fur thh use. By I444 competition

among thc swab bail buyers was heightened lo lh» pmnt that Ihe puce ruse to as high as
SO 30 a pound  shell weight I during Ihe ss csun. Large quantities of razor «lama were shipped
lo Washington Slate from Britnb Columbia and ALvska. Thc «Iam bait buyers were nnihng lo
pay mote for razor Cknn lu usc as bait than «annerics could afford to pay to pro«ass them

Ior human consumption Ipa«its« Fishermen Yearbook. I9SOI. Atmka dungrneas nab
Inhernwn aho have rebcd on maor ctams as bait.

~ razor «Iam is «msi4ered by thc crab fishermen as thc preferred hasl even though
expcrimcnts indscatc lhal olher kntd» of bail «osdd bc mcd su««~ully. Squid. Bsh offal.
other types of «Iams. varsosn species of fnh, and even salmon heads arc aII possibte bail for
duny.ne~ crab IBrooke. I9SO!. Thc crab Ilsbclmcn still pscfer razor «Iams and. as Indi«ated.
in resunt years they have been wiHiag to pay high prk~. they am utilizing ncatty all of the
razor «Iam catch each year.
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%t dcsctopmcnt of tbc Alaska ctsm csouscc for busaaa coasumtnion gained renewed
bstercst by t9si5 snd tcd to a working coafcrcsa.e oa paralytic sbslAs1 poieoaissg. %he
confescnsv was Jointly ~ by thc Alaska Drpsstmcai of Health aa4 %clfasc aad the

U.S. pub ic Hcsttb ~ for t tnupoee of ~~ng snd 4 rmmg tbc clara: ~

awo~ «ish shcgfish soaicby and cstsbbsbing rcscsscb snd sdcsinistratise progress needs

to permit tbc safe utiQzat has of Alaska dam resources  Fsdsing. i 945. p. 3!. Thc conference

«ss sstcodcd by rcpsescntatiscs of hcsdtb and fubssy dcpartassnts of ihc West Coast States,

Folcrsl agrndcL ~. eslLnatiossal institutions and tbc shcLlfab industry.

Another mccthsg spoawsrcd by tbe Alaska Depsrtnscnt of Hrsttb sad %re fare was bcid

in April. I971. Tbc purposes of that meeting were to present current scsimrcmeats ol' lhc

Hstionsl Sbcgfssb Sasutatioa program, to ascertain potential invotscmcat of each Alaska

~ with regard to dsas ~g snd psoccssL» to isolate problems For the State

associated with nscctissg thc rotuireawnts of tbc National Shellfish Sanitation program, and

'lo decide oo thc coulms of action ~sy fof tbc State to dcsctop ~ viable clssl ul4ustry

 aX, Dept. of Hcahh aad welfare. l97l l.

hs Fcbrussy, i973, a mectiag nus spar«used by tbc Alaska Qspartsacnt of Health sad

SsnM Scrv ccs  forsnariy Lbe Alaska Dspartsmat of Health an4 %etfsse! to ducuas aad

lhsagac thc pm~ma aoeds aag tbe coorsgnstioa asnawssasy to mense Food aad Dmg

Admiaistration appswnd of tbe Alaska State Sbcggsh Jtaa, Aa '%a~mental

Kcmossndum of thsderstandbsg" was signed lry tbc Conuaimioness of tbe Alaska

Depcstmeat of Rsh sad Game. Alaska Dcpertascnt oF Hesitb aad Social Scsmccs sa4 Ahska

Delwstsmat of pubgc Safety ia July, l971  Apiscsuga ll!. This agreement fccmagscd each

~ gsacy's respsmaibilttsa m thc State'k sbegftsb peograns. Fsaal appsswal of the State'k

program hy FDA was accoms~~ hs l975 and caused m isapostaat obstadc to the

lena«ad Ilsudopsmnt of tbc Alaska docs ~. l%s &IN slow cosamcrcial bassclt aad

interstate shipsscam of fresh aad fsossm secor class nader tbc RSSp.

Ehrtabs pogcy actions by thc Alaska Department of Health and Social Scsriccs ia

reseat years sehcct tha effects made lo organise aad msptcmcat aa Alaska Shcgttsb program

that would satisfy the stsiagesd sequbemcnts of NSSP. Ls  970 the Depsrtaseat appsascd



three beach areas - polly Crsmk. on the west side of Cook Inlet: Cordova flats, adjs»cnt to

Prima William Sound; and Swikshak. on Ihc Almka Peninsula northwest o  Kodtak Island

for comm«r ial hamwt. These beaches had the rcquir»d samtary survey and have been

continuously rnonilor»d as required hy lhc NSSP. AII other b»a»h areas in lhe State were

chys»d lo cvmmer»iaf harv»st. This regulation created resentmcnl among bait harvesters who

saw little lvgi» in applying sanirary rcstri»truns to «lame headed lor thc bait market. Indeed.

many p»upi» in thc industry question the justit|cation for applying any restrictions  related

lo thc PSP problem! un lhe racvr clam rrusurc», even that which is to bc sokt for human

consumption. Their view i, bav»J vn thc r»iauve insus»cptihdity v  the raaor clam to PSP

and on lhc fa»l that thc lvain. wh»n prevent. »oncentratcs in thc portiom of the ibm that

are eviv»»rated. Th» II»partmcnt. on thc o hcr hand, was faced with the n<M to

demomlralc th» State's ability to»vntrvl source beaches for»lams destined for th»

human onsumption mark»t as rcquir»d by hSSP, Thc portion of the Department was that,

given thc limilcd resounds avaiiabl» lor»nfur»»ment. il was nvt possible lo prevent clams

from entering thc human consumption rnarkel from unapproved beaches unless aII

commersisl harvest was restricted lo thos» beaches. Ik!wever. an on<h»+each dyeing

program «as approved in l973 ror bait recur clams wile»h allowed lhc opening of

tun~lied beach»s to bait harvest.

Unfortunately, there appears lo bc halte suppofl fof even thn less stringent measure

~ lnong harvesters and pro»essors. It wouhl seem that. in thc future. seI interest would

dictate support For and cooperation with thc State's progrsm in order that their product can
gain and mmnlain ac»ess lo an impoetanl ncw market. Violation by even a Few harvesters

and pro»cscots. with thc acconspanying possibility o  a contaminated product rea.hing thc
humassconsumption market. witt jeoparthac the State's parti»ipation in HSSP and adversely
affect ag mcmbcts of thc industry, * general awatenrss of ll-.is I'acl within thc industry
wouM add an important uwasure of self enforcement by those desiring «onlinucd access to

thc interstatc human~mpUon market and who, therefore. would not tolerate violations
by others,

A avLsass wswuwwI vr n w cavssw I v.



Even though thc sanitary problems akkociat»d with kh»lttixh toxicity. and the rclat»d

regtdations, arc commonly given as thc most p»rtincnt r. akunk fOr th» induktry'k d»»line

over thc gust two dccadtw, further nwntion mukt bc mad» ol th» incr»adngly dilft»utt

competitive pokitiun in which the industry fuund ttk»lf b»ginning in thc Iat» l950'k. Total

U.S. »Iam produ»tion increased by 44 per rent I rom } 9S 5 to I 9ii0 and by 43 per cent I'rom

l960 to l9bS. while Alaska's «Iam production dc»lined by 3ii and 93 p»r c«nt in thc two

periods respectively. Associated with thc expanded U.S. production wak thc increaktntdy

widcspmad usc of rlam dredges in thc blew kngland, Mid-Atlantic and Chckaticakc

harVesting areas. Alakka'k I»kk me»haniaed harv»kting and pftXx'kking t»»hniitu»k, alOng With a

less teiiable sOuror Of supply, resulted in a Io~ of the industry's po i lion in th«W»st t. oast

CannCd»tarn markCt IO the Eakt  Oakt prOduc»ik.  Iiv»n the ex»lukiun Of the State frOm the

fresh and frorco human-»onsumption market due to nonmembership in NSSP, thc bait

market and a very timid intrastate human~onkump»on market have been the only

commercial outkts for Alaska razor clams in rc»cnt years





CHAFFER lf!

REGULATORY ENVIRONI!tENT

!NTRODUCf ION

This chapter wiU describe the sanitary regulations of the National Shell Ash Sanitation

Program, lhe State of Alaska Shellfish Program, thc regulations of thc A!aska Department of

Fi* arut Game and the tax statutes applicablc to the clam fishery. Sccauu: of their strategic

importance to the future of Ihc industry, lhr sanitary regulations applicable lo thc

cert!Acation of source beaches by thc State are described in derail. Those icgu!ations

applicable to harvesting, handling and processing of c!ams arc discussed bricAy and shown in

Appendix l, T!n're are no constraints imposed on thc industry by stock-conservation

measures as such; those that do exist can bc attribulcd to thc prob!urn of limited ccrtiiied

beach area, rather than to thc more basic problem of stock depIrlion, According!y. the

description of these aspects of thc rcgu!atory environment is given less emphasis.

SANLTARY REGULATIONS

National Shelf!ah Sanitation Program

The National SheHI'ish Sanitalion Program  NSSP! was established by a confcrcnce of

federal, state and municipa! authorities and representatives of thc shellfish indusiry in

February, 1925. following a major outbreak of typhoid fever in the United States, A total

of 1,500 cases with approximately 150 deaths werc reported, aU traced lo the consurnplion

of sewa~Uuted oysters  Hem, 1969, p. 81. The program is a cooperative grecment

administered jointly by lhc member shellfish producing slates. the Food and Drug

Administration  FDA! and the shel!fish industry. The program applies to interstate

shipment of fresh and frozen Idler feeding molluscan shellfish - oysters. clams. cockles and

mussels, but scallops, univalves and misccUaneous shellfish are presently not Inc!udcd,

Crustaceans Ic.ab. shrimp, Iobsler! are nol lilter feeders and are nol in;luded in the

progran. The problems of mo11uscan food sanitation and safety arise primarily as a result of

Iheir feeding method. Oysters, clans and musse!s hvc in coastal watcn. and feed by pumping
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water through Iheir gd!s and ill eringout organic par icutatc material. barter!a. diatoms and

sinai! zooplanktcrs. Thr leeding activities tend  o «oncciitra e deleterious substances with

littie selectivity, and, as a result, thc chemical content ol' thc  ivuics direct!y reAects Ihe

quali y of thc waters inhabited  Clem. I97I, p. !5!. Since these marine anima!s become

contamina cd in polluted waters, special hcaltli con rois werc cs ibliihcd under  he f4SSP to

provide sa islactory public.heahh pro cc ion to consumers of shclltish. In carrying out thc

cooperative control. the member s a cs, the FDA. and thc shc!If ah industry each acivpt

responsibility for certain pioi~durcs.

All of thc member shellfish-producing sta i~ par 'cipatc in and subscribe  o the

procedures outlined in the NSSP's hlanuaI ol Opcmtion. This Niuual is published by the

08. Public Health Service and addrcsss s three topii~: Part I covers  hc sa»itation of she!If ~h

growing areas: Pirt II. sanitation of thc harvcs ing and proctoring ot' she!Itch. and Par  III.

Public Health Service appraisal of sta c shellfish sanitation progrii»v. Each i»ember shellfish

producing state must adopt adcituatc laws ind regula ious tor sini ary control of the

shellfsh indL. ry, make sanitary and water i us!it! surveys ol growing areas. classify and

patrol dosed shetifiih waters, inspect harvcs ing rnc hodr and shiilfiih procci~ng plants,

make laboratory investiga ions and provide any addi ional con rol measurs~ necessary to

insure thai the shellfish  hat reach the consumer have been grown, harvested. and procesvcd

iit a sanilary manner. The sla e health department annuagy issues a numbered opera ing

certificate to those >hrlif sh shucking, picking. rspacking. and shcttstock plants whose

c luipment. metliod ol operation, basic construe ion and product meet the coopemtive

program standards. Every ~kagc of Fresh or Frozen oys eis. clams or musseh shipped in

interstale comincrcc Irom a inember stale crrtified plant has a nv  kcd identifica ion

nuinber preceded by an abbreviation of the state name  U,S. Dept. of HEW. Public Health

Service,  965, Part I, p. 7I. These ccrtilicd shet fob have been grown, processed and

packaged under strict sanitary controL

The Food and Drug Administration conducts an annual evaluation of each mern! v

state's control progra n. Each appraisal includes an ana!ysis of thr legal and general

administrative prmwdurcs, inspei.tion of a representative number of shrllfish processing

plants, rrvicw of Iaborato y procedures, and effcctivrncss of closed a ra patrols. Thc



primary purposs ol' the progra in appraisal ii to evatuate the digree ol' iomplianic with thc

provisions of tbe NSSP. On tlie baiis of the utformation obtainid, Federal endorsement oi' a

member state's program is either given or «ithhehl. Every two wceks thc FDA publiihei a

national listing of some I,SOO valid state-ccrtitied interstate ihclltiih shippers lor the

ml'ormation of healtli authuritiii and other ioncerred !U.S. lkpt of H!W, Public IIcatth

Servisv, ! 965. Part I!.

17!e shelllish industry ioupcratiis by obtaining ihclltisli I'rom satb approved sourccri hy

providing pianti which meet the agreed-upon unitary itandards. by maintaining sanitary

I lant conditions. hy plaiing the proper certilicate numbers on each pJckag!' Of shellfish, an J

ty kieping and making ava Jab!» to Oie control authoritici rccordi that show the ongin «n J

disPodbon ol a!I shellfish 1 U.S. L!cpt. ol' IIEW, Pubhi Heat!i! Service, 1965 Part li.

!lie IsSSP was initially devctoped to meet the ipccihc puhlic health nccdi rciulting

frog> thc !9'4.'5 typhoid cpjJcnuc llowcvcr, the national prosIrain hai gone vcyond the

origina! objc;tive of in~uring that shitit!ih shipped intcritatc wouiJ not be the i'ause of

communicable discase. In thc 1940's paralytic shclltiih poison t!'SPt hciamc il niattlr ol

pub!ic health concern and step~ wire taken und" r thc program to pro!i'it thc pubiii agan»t

that hazard Contamination by peitiiidii and industrial or radioactive wastes was recognised

by 1957 and included in thc program. fhc prc«.nt NSSP ii Jiiigned to a~~ure that

molluscan she!ttish ihippcd in i!!teistatc iommirce ari tree ol harards suih as enterii

pathoo:ns. chenuca! po!!utan s. radionuclides and naturaliy occurring marine tosini  U.S.

I!cpt. of HEW. Publii Itca!th Serviii. 1965. Part I. pp. 4-'5!.

ln addition to the " nicmbcr U,S. shcltfish-producing stats~. agminienti have been

Jevclopcd with Japan,   ana Ja and Isorca and they aru also included under the proviiioni of

the NSSP. ihey have subs ribc J to thc unilorm sanitation rcituirernenis of the program and

certified plants of those countris» can ship fresh and lrozen oysters, clami and muiseis to

the United States and vii'e versa As ot' I !Iay !97t, a total of 54 p!ant»n  ana!a. I rn

Japan and 3 in !so!ca were ccrtitied under rke prograin hy thc rcipci tive governments lU.S.

Oept. of HEW. Food and Urug Admin.. 1973, pp 15-16!

Most states have enaited laws that riot!set the iinportation ot triih «nd trorcn ihillliih

exswpt from those shellfish producing states that are men!bets ot thi NSSP and from

certified intcrstatc shipperr  rom within those static. In otlicr statci numcroui ihain itorci.



institutions and communities wiU not accept clams unless they were harvested and processed
tmder thc provisions of thc NSSP  C!ark, l97l. p. 8!. Given these msrketi p restrictions, the
importance of Alaska's acceptance into thc NSSP is apparent.

The poviisinss of the NSSP do not apply to the canned, hcst-rctorled clam product.
Thc U.S. Food, Drug and Cosmetic Act of 193g is thc basic lsw that governs the food
qmdity standards required of processed canned clams. Plants in Alaska that process thc
canned. heat<clotted clam product must compiy with thc FDA's criteria that the raw
prcduct be pure. safe and v+olcsomc and meet bacteriological and chemical standards ss
w!th any other food product iTorgerson, l973. July!. The source beach of Ihc clams
harvested for Ihe canned product, ss with thc fresh snd frorcn clam product. must bc
certified by thc P' ~ Department of Health and Social Services. A marketing advantage st
the present time of canned heat-retorted clam products is that they csn be sold intcrsistc;
they are not limited to marketing within thc state as is the case with fresh or frozen c!ams,
Thc canned-clam products are inspcctcd by thc Alaska Departinent of Health snd Social
Scrviccs for intmstate sales and by the U.S. Food snd Drvg Administmtion for interstate
shipmenl. U~iy. samp!cs arc taken of thc canned product and analyzed I'or sdulterstioii
by bacteria and PSP.

The FDA and thc Department of Justic have three legal courses of action if thc
canned c4m product is found to be adulterated under the provisions of the food, Drug and
Cosmstic Act of 193L Thc first course H rcmovsl of thc prod ict from intctsta c commerce
by seizure. The product is then either destroyed or brought into compliance, if practicable.
with the 193g Act Second, thc Department of Justice can bdng criininal chattes apdnst tlu
persons or firms responsible for having shipped or received adulterated products in interstate
commcrce. Thc third legal re nurse is an iniunction vrhich in effect puts thc enjoined firm
ovt of the clam business  hlorton, ! 965, p. 14!. The State of Alaska has similar legal seizure
and penalty recourse.

Rvaiyric Shc lfirh I!vison. There are four ways in which sn indivklual can become iQ
from consuming clams, cockles, musseh or oysters. First, them can be infection from
mollusks obtained from areas contaminated by bacteria and/or viruses, This form of
contamination usuaHy mmes as a tesult of raw, human sewage being dumped directly into
receiving waters and eventua5y coming into contact with clam growing areas. Another



possible source of this form of contamination derives from the handhng of clam products
under u."sanitary conditions. Second, poisoning can result from consuming ctams that have

been contaminated by pcsticides and industrial or radioactive wastes, A third form of

pohoning, known as erythematous shellfish poisoning, is thought to be an aUcrgy, but the

exact nature of the disorder is not understood. !nadequatc pretrvation is assumed to bc a

factor in this type ef poisoning. although fresh shellfish also have been involved.

Characteristic symptoms. which begin a l'ew hours after eating thc clams, are abnormal

redness of the skin and swelling and itching. particu!arty in the' face and neck region. Thc

symptonn may subsequently involve ti* whole body. Persons so affected usuaUy recover

within a fe«days, but occasionaUy die Fourth, and perhaps foremost, is paralytic shellfish

poisoning which is brought on by consuming shcUlish that have ingested certain types of
microsccpic organisms kno«n as dinof4geUates  Nickerson, l973, March/AprU!.

The most significant consideration with regard to harvesting of sal'e she Ufish in Alaska

is related to PSP. Outbreaks of PSP have occurted in widely scattered aieas throughout thc

world  Fig. 2! «itb a signiTicant number  greater than 600! along the Pacific Coast. Alaska

has recorded a total of 222 cases with l 07 deaths  Table 3!. Paralytic shellfish poisor.ing has

been recognized for over a century as a cgnica! entity snd the prevention of human

intoxication duc to consumption of toxic shcNish hss been s problem to public health and

fishery officials in the United States and Canada for many years. From the viewpoint of the

reported number of deaths each year. pSp does not appear to bc a major public health

problem, Uut. it is cf signilicant concern because a fatal dose of the poison for humans is

only a minute ainount and there ir, no known antidote. Prevention depends piimarly on

identification of the toxic shellfish by laboratory assay methods before they reach the

consumer, lt is impossible to distinguish between toxic and nontoxic sheg fish by sight, taste

or smeH  Piakash cr a , 197l, p. 5!.

Gonynufcx is probably present in smsH nuinbcrs shine the coast throughout the year.

However ~ ~ rapid increase of the dinoftageUatc occurs in thc spring and summer when an

optimal combination of light, tcmperati m, salinity and nutiicnts is typically present. When

Gonynufax becomes numerous, the water is changed to a deep rust color and this condition

is usuaUy referred to ns "rcd tide" or "red water . Although this condition is usuaUy
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assodated with PSP.  hc pr«mncc of rcd water does not n»«essa fly mean that «hms will

bcsxsme poisonous situs olhcr non4oai dinollagcllalcs may multiply and cause simi4r red

water «xmdtttons. Alternatively. PSP may o«~ur when thc blooms ar. not visible  Ouayle.

Idee. p. 31

Plankton serve as lood for td er-f«wding shellfishes and thc 4tlcr become toxic by

extracting and axe'umu4 ing the minute quan ity of poison stored in ea«h Grm>cufar «elt

 Quayle and Bourne. Iu72. p. ISh Ihc pnn«dpal lypes of shcUfish that appear lo

accumubtc dangerous kve4 of toxicity ale clams and rnussels; oysters are alfccted lo a

ksser extent. S«&lops may become highly loxk:  hledcol cr ct. 1947k but they have not

been impli atcd in PSP be amc only thc nontoxic adductor muscle is traditionally

«onsumcd. The sh«B lish are not harmed by the toxin that they ac«umuhlc since lhe poison

is dangerous only to warm-blooded animals. Thc degree lo whi«h shellfish bc«ome toxic and

lhe rale at whl«h lhc toxin is ehminalrd vanes among sp»pcs.  Iencrdly. loxi«sh»Bflshes

become nontoxic wilhin three months ex«epl for thc butt»r «4m whi«h retains sox

toxicity for up to two or more y»ars aller initial toxifr«ation  Quayl» and Bourne. 197'. p.

I 51.

Butter ctarm coruxnrrate up to 80 pcr «col of lhe toxin in the gills and siphons:  he

b4ck lip ov the siphon is the mmt pohonous part. By I950studiw conducted hy the U.S.

Bureau of Commercial Fisheries led to the d«eelopment of a pro«x'dure whi«* couhl be

utdized to bring about a safe toxicity level in thc canned but er «Lsm produ«t.'Ae pro«~
conshts of removing lhc siphon from thc shucked meat, st»a mug the «leaned m'at for a IO

minute period. followed by rclorling at 2SO F. for 75 minutes. This pro~» reduces the

toxic content of thc bu.tcr «lams up to 93 per «ent wilh no adverse effect on quality,
However, no substantial usc of lhc pro«»dure was made by the shetlfrsh industry in ~ka

because clam processors felt that the removal of the siphon meant thc loss of too mush of

the c4m meat to make the pros~ c«xmomii<  Quylc ano Boumc. I97v. p. 17!.

Razor clams do not a««umulate PSP as readily as thc bullet «4m. and the natural

dcansing process occurs more rapidly in thc former spccics. Thc razor c4m a««imuht»s

toxin in the digestive gland which is typically removed boih in the domestic and commercial

preparation of thc cbtn for human consumption. Compkte evisceration of the razor clam

substanliaBy reduces the risk in this spes~ < htlckelson, 1973, August!.



Syjnptorm of PSP usual!y occur within 30 minutes af;cr cating toxic shclifrsh and
comisls of Initial tinghng and numbncss in the lips. gums. tongue and face fogowed by
similar sensations in lhc fingertips and toes. In moderate lo severe cmcs a compktc muscular
paralysis of thc cxtrcmitics and ncch occsu, sometimes resulting in death duc to respiratory
failure within 3 to I2 hours after consuming toxic dams. Vrctims are usuagy cahn and

conscious of their condition throug!usut their dlncss. The effect of the toxin appears to be

greatest «bcn the shcIIfish are consumed on an empty aomsch. If symptoms of PSP oa~,
treat uwnt consists of emptying thc stomach as «oon as pocus by induced vomiting aad usc
of a rapid Iaxat!vc, Artifuial respiration should bc applied and continued if breathing
becouuu difficult. There is no known anhdote, but if the vktirn survives thc Iirst I 2 bours

Ihc chanreS for recOvery are SOOsl If!usyle. I9a9, p. I!.
The nurumum quantity uf poison which wN caum iutoxifii~tion in a susccpiibk

person cannot be precisely cktuscd. as each person hm a different tokrsnac Icvci to the
poison, Epi4cmiologic4 investigations of paralytk shellfish poisoning in Canada have
indicalcd that 200 to t40 mkrogmne' of poison will prodww symptoms in susceptible

persons and a death has brea attributed lo the ingestion oi a pproximaiciy 180 microgmms
of poison  U.S. Dept. of HEW, Pubhc Hea!th Service, l9a5, Part I, pp. 19-20!.

Presently, there are three testing methods to dctcrnunc the existence and amount of
toxin in e slscgtnh. aiI of which «re fairly complex aru! require a «eli equipped laboralory

and tcduicsl competence, Tbc oldest and most commonly employed is thc mourn bioassay.

The standard procedure is lo inject ~ prepared extract of clam meal into the body cwrity of
laboratory mice. From the tune of death of several nues  usually three to six!. tbc tnunsn
content of the shellfish meat can be calculated in terms of what are calkd mourn units  llU!

of toxin. Approximately five mourn units are equivaknt to onc rnkrograsn of poison. fn
January, I949, the Food and Drug Aduunistrahon cstabhsbcd allowable tokrarun kveh for
thc auxumt of toxin in wtudc and minced dams, As rnodifkd in February, !951, lhc

marhcting of fresh ac canned dams was permitted only when they had an ~ toxkity

ol' less than 400 mourn units pcr 100 grams �.5 ounces! of meat  llagnumon and Carbon,

I95I, p. 7!.

Tbe second method is the ~ test in whkh the eluted poison is msmused

colorinwtrkaly. lt i ~ a I'airiy oomphm procadma having a theoretkat accuracy equal to ec



brtter than Ihe mouse hioenoiy. A serologist test ls lhe ihinl method wbi.h can bc len

times as srasitive as the mome bbusasy hul compluativns with it lend «i reduce kvch

iguayk. lqn'k. pp. 3&k The dcvclopmcnl of a rapid, rclishk snd imprirvcd chcniical sissy

lesl or ~ physical method for cslinx.ting lhe los in wouhl hc highly dcsirsbh, expect Sy if it
could be utihccd oa lhr beach lcr ouphe~ sns ym in lieu ol' icnding ssrnpks lo a

4boratory. Rcicarch efforts are continuing lo this cnd st the Univcrv'ty of Alaska and lhc
University uf Califorrus and hopefully rcNdts will lead lo an scccptabk. simpkr tcNing

method  iHcvk, i%73«

P«lhrrion nnd i@narc. Pollution hss bcea defined as "... allcring of waters oi lhc slate

in a manner «hkh creates s nuissi«v or makes tthcmr... unclean lorl... harmful lo

pub% safety .. industrial or recreational uss.. or aquatk life." lState of AK, !q72.
Title db. p. 2k Pollution of shellfish growing area can trsutt from a number of sour'~:
scwa~, industrial waste. oil spNs. pestiiidcs. or radionwdidcs. Thc hiSSP p4ces primary

emphasis on tbc source of th» shellfish llhe piodwing areal to c uire thai the glowing areas

are free of any contanunation that mnitd inskc thc p«vduct unsafe as food. All shellfish

prodi«ang states designate specific coastal waters where approved dicllfuh caa bc harvested
by lhe industry. These slates fogow a uniform set of crilcria for lhc water classification as

outhncd in the Manual of Operations of the NSSP. A comprehensive sanitary survey h

conduced for cask growing arcs prior to approval of the area by thc state as ~ source for

harvesting of shellfish for human Lvnisumption. Thc purpose of the sanitary survey is lo

idcntif! and evaluate those factors influcmisg thc sanitary quality of a growing area. These

factors may mdude ~ of pollution. potential or actual; thc volume of di!ution water;

the effects of cuneate. winds and tides in disscnunating pollution over the growing areas;

Ihc baccrisl quality of water and bottom sediments; mortality rate of polluting bacteria..

bottom configuration; aad sahnily and tusbidity of the water {U,S. Dept. of !IE%, Public

Health Scrvi ~. 19b5, Phrt 1.p. l I !,

Al actual and potential Nowing areas mc classified by the state as to their public

health suitabQity for harvesting of sheIfirh. Four ctsssilications are used to designate

growing areas; approved, conditionally approved; restricted; and prohibited lU,S, Dept. of

85%, FuM!C !!Ca!tP Service, 195$, Fart l. p. 12!. All grOwing areas which have nOl been
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subjected to sanitary surveys are automslicatly Aeaificd pruhihiled. In addition to lhc
ssrdtary surveys lhc stale must rcgukrty calkct anal assay samples of dicU idr from growing
areas where PSP i ~ hkcly to occur. If thc PSP content rea hcs IIO m~mgams per 100 grams

of Uw edbk port~ of 4 rawd Urm meat.thcarea&sNI closed lothetakingo lhi

spcsics of shcUfish in which thc poison has bccn found  U S: Dipl, of HEW. Pubhc HeAth
Seisin. I96$. part I. p. 19k A tokramw Icvci of I60 mkugiams of pSP per 100 grams k

aUowed for harvesting of uk ms for canned heat retorted producl».

A joint study by thc U.S. pubhc Health Screw and the coailal states rexctusive u 
IIawaii and Alaslul in 19eS dncloicd that two inigion a.res of shettfuh waters have been

«loicd or rcstrkled to the harvesting of shcUliah due io pogution. A total of tt,2 migion

«:tcs arc apprrv cd IHouscr and Sitra. 195Ci. p. 6I. Thc national trend is to eli~ more

estudhat waters where the shcUfish grow because they fall ro rncel the hgut water quantity

requirements of shcttfnh approved arem tt~. 1 959. p. 10!. A natiorial estuary judy wa
<undulated in 1969 for lhc U.S. Department o  Intcnor is wluch findings mdkstc that

faa,rois sw4 as fiUing and dredging. poUution. industrial development. and other ompeling

uses of cstusrinc areas arc reduasg the shegfnh Nowing area I U,S. Dept. of Inrciuir. 1970.

Fish and%gdhfc Scrub~. pp. 18-2'k

In AIaska poUulion has nol bcL~ significant enough to at'fact thc sheUlish growing

areas. Most cfam beds are ~ted is remote areas sway from poputahon iwnters and

poUut ion sour ~. The Afaska Departinent of Knvironnwnlai Conservation is resixnwibk for

lhC en ~ament O  water quahty reguiagons, Alaska has eslablishc4 stri.l water quaUty

standard rcguktions to prevent contamination so thai it is unhke!y that in the scar future

wiN bc a pcobkm. An area of concern is the possibility of oil spitb and the

cestdtant effect of toxic hydrocarbons on the heillh haasrd potential to consumers of

~ hcN fish. Plans are being made by lha FDA io study thc oversU probkm of oil poUulion snd

Its cf cct on shcIIfish quahty  Arm. I 971. p. 17!.

Tlc probkm o  waits disposal by shclfish processors in Alaska is a notabk one. In

psst yeses the untrcalc4 wastes werc ususUy dumped into the bay oc water next to the

proccsshtg pIant. This practix gradually nested serious poUution pletderns srheie srverat
came~ werc located or «hate cunenta did ~ carry the wastes o  shore. Kodisk



developed a signi leant waste poUuUon probkm of' this sort ~ in 1970 alone over 70 mglioo

pounds of shcUfish waste were discharged into St. Paul harbor at Kodiak by  S prrx~ng

p ants  U.S. kPA. 197 , p. Sk Measures were impkmcntcd to transport thc wastes to a

nearby by~net rmoveiy plant to prodw~ ~ dried meal pn<uet and other fisheries

by~nets  fertihacr matcrialk This action has greatly sUcviatrd the polhition probkm in

Kodiak.

Puc to thc strict Federal and State water quality standards. shellfish psst~ are

required to fmd adequate means of disposing of their wastes. The Alaska Administrative

Code states that primary treatment  rcmov4 of solidsl must bc performed on all wastes

be orc di barging into natural waters. Secondary treatment i» abo required unless the

picador van show that thc natural receiving waters are within state standards whik hc is

disvkarging wastes into thc receiving waters  State of hK. l96b. Tiik  8. 70.080k Thr

standards are written separately for seven categories of water. according to the usc ol' tbc

water  drinking, reueation. industry. ctc.!. Shcgfnb~wing cosstai waters are  Tass F

Standards  or this class indudc: disso cd oaygen gicatei than 6 mg/I. a temperature not

over S per cent cwater than thc natural temperature. no hoatinr or suspended solids visibk

or in a kvel dangerous to organisms. inorganic soiutcs  salts. acids. etc.! not higher than

nomad. and absence of offensive sight oc smeU  State of AK, i966, Tiitk l8, 70020k

Prrn~ dimharging wastes must, therefore. regulate the wastes acconling to their effect

on thc receiving waters, The laws that regulate waste disposal in natural waters are written

to specify the quahty of thc natural waters which arc receiving the waste. Waste treatment

in A aska shellfish processing plants at piesent consists of discharging treated wastes into the

adjacent scawatcr. Any plants chopping thc wmtcs. which is intended to make them more

susccptib e to decomposition. must pipe the waste out from shore which allows swift

eintents to disperse thc waste and prevent hay or shoreline poBution  Ilendenhag. l 97 , p.

l6!.

Sanity S~ for Hnvesrcrs cnd proecrsorr. The sanitary standards required o 

certified  noccmisss of shellfish are dc incatcd in Part ll. NSSP h anual of Operations and by

the A aska Adjain strative Code under Shc}lfish Poeessing. Titk 7, Chapter I S, Sections

3IO through 370. Thc Code wns revised in l 974 to obtain consistency with the p ovisions o 

the NSSP. The standards clpty to shsQ hh growing areas and to the harvesting. handling and



processing of shclllish. The prrwisions of the cue as revised are reproduced verbatirn in

Appendix l.

Given the importance of the bait market Io Ihe Alaska clam lishery. thc differing

Ircatcmnt in these regulations of «iams intended for human consumption and those

intended for the bait market dcmrves special menlion. Those eiacns harvested from

unapproved areas must be dyed with an approved dyc before heing transfixed from the

beach or areas of harvest. 'fhose clams harvested Iromapproved beach areas may be

trcnsferred from tice beach to a pro«~ng plsnt w!thour prior dyeing as long as they are not

transported along with eiacni taken from unapproN.d beach areas. These «lawns must be dyed

at Ihc proswssing plant Io which they are delivered, if they are Io be sohl as bait. Clams

taken from approved areas. but transported with e4ms from unapproved areas. must hc

dyed prior Io tmnsportation from Ihe beach or area of harvest. While these regulations vali

impose modemtc;osis on harvests~a, and processors. they are ne«'ssary if clams from

unapproved areas are going Io be utilized for bait purposes concurrently with the use of

clams from approved areas  or human concumpcion purposes.

Unfortunately. these provisions nguicing the dyeing of clams from unapproved

beaches before they are transferred from the harvest area Ias compared to Ihc more

favorabk treatment, from thc viewpoint of the ltacvester, ol' bait clams frocn approved
beaches}, may retard the development of unapproved stocks of baitelams. This situation

may ln turn jeopardize Ihe abiTity of processors to obtain a continuous source of supply for
developing human consumption producl channels. Further thc incentive not to use

unapproved areas for bait harvest will make more diAicult the identification of thc mo-I

productive mess for tbc usc of any newly appropriated beach survey and approval funds,

shed surreal demand appear to exist Io utilize the entire produetio.c of the approved

beach areas for human consumption channels. a requirement thai bait clams be harvested

from other areas would not appear to bc unreasonable in view of Ihe usc of public resour~vs

to obtain approval of beach areas where production is marketable interstate for human

consumption purposes. On tha other hand. such a rectuircmcnt might complicate tbe

app5eation of limited entry principles and have adverse implications fur harvester's

bargahdng power over price, given thc small numbcrof human consumption processors who

will initiaHy be buying these clams.



State of Alaska SheUfish Program

PresenUy, thc Alaska Departments ol' Fish and Came, Public Safety and Heallh and

Social Services are 1otnt}y tunctioning as thc shellfish control agcnaes for the State ot'

Alaska. Table 4 depicts thc various control agency rcrpurrubilrtics rrndrr lhe National

ShcUfish Sanitation Prograin, Tbe State of Alaska has established legal aulhority under

Ahrska Administrative Code, 'Fitte 7, Chapter 15, Sections 310-370, She00sh Processing. to

regulate sanitary control of lhc shcUfish industry. This regulation covers classification of

growing areas; sanitary slandards for harvesting, handling and processing; administrative

proccdurcs and pcmJtics. The regulations incorporate and implement the provisions of the

NSSP, Thc regulation states, -AU shcU rsh growing areas of Alaska arc closed lo commercial

shcUlish harvesting frrr nsrrkcting for human consumption unless approved by the

Commissioner as harvest areas",  Stale of AK,  9trlr, Title 7, 02.439!, Three razor clam

beaches were approved by thc Commissioner of l catth and Social Services. effective 27

April 1970, for commercial harvest. These bcachcs are located al Cordova. Swikshak, and

Folly Creek. Sanilary surveys and loxicity studies had bran completed on the thme beaches

prior lo being approved. [The previous policy was that razor clams harvested for commercial

purposes; whether for bail. for fresh or frozen markets or for heatmtorted, vacuunr~acked

canning; must be harvested solely from the three approved beaches  McCrary,  973!.!

As mentioned  p. 21k this regulation has been inodilied to allow the harvest of bail

clams from unapproved beaches provided the clams are dyed before being transferred from

thc beach area. On 1S March 1973, thc Alaska Department of Health and Social Services

designated that aU bait razor clams harvested must be treated with a yellow dye to prevent

them from entering human consumption channels. ln addition the containers of bait clams

must be ctearty marked, "Sait Razor Ozms, Not for Human Consumption". and also have

the processors name, address and Alaska certilicate and permit number  Torgerson, 1973,

hlarch, pp. 1-2j. Thc end result of the dyeing process is a distinct yellow coloring of the

whole clam meat. The dyc may also be used to distinguish other bait seafood products.

The state *cBfish program consists of the following activities  Nictrerson, 1971, pp.

12 28!:
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U.S. Food and Drug Administration

i. Conducts annual appratsat of State shellfish program.
2, Grants or withholds Federal indorsement of Stale program.
3, PuMisher, national listings ol valid interstate shellfish shippers.

State of Alaska

Department of Health and Sonat Services

Dcpartmcnt of Fi* and Game

I. CoUccts clam samples for PSP testing.
2- Issues Rcctlscs 'to collltrlcrcial dam diggets.
3. Assists in sanitary surveys.

Department Of Public Safety

I Active patrolhng of beach areas.
Enforcement of clam fishery taws.

Sources: U S. Department of Health, Eduction and Welfare, Alaska Department
of Health and Sochd Services.

12

I.

3.
4.
S.
6.

TARLE 4

NATIOhiAL SHELLFISH SAPIITATION PROGRAM,

COhiTROL AGENCIES AND RESPOhiSIBI LITIES

Coordinating agency for Stale shell lish program.
CIassifics growing areas.
Establishes sanitary standards
Conducls sanitary surveys,
Conducts PSP testing.
issues numbered certificates to approved clam processors.



l. Fstabtishnx'nt of a surveillance system to aisure that razor i'lams will not be

commercially harvested from unapproved areas Sufficient controls have been established to

insure compliance with tliis aspect. Active patrolling of unapproved and approved razor

clam beaches is being accomplished by protection ofticcrs of the Department of public

Safety. Passive patrolling is being done by the personnel of the Depart.ncnt of Fish and

iame in line with tlieir regular duties. Adequate Jiceitsing and inspection prondures have

been established. Additionally. it can be antiiipatcd that legal clam diggcrs and processors

will contribute to thc survedlance system.

2. Estabhshmcnt vt' ai ef1'ective monitoring program for cady warning of the presence

of paralytii shellfish poisoning. A bi-mon hly testing program to determine the prcsenie of

PSP is carried out through a cooperative el tort by thc Departments of Fidi and Came and

Jkalth and Social Serviiis. Sampling stations liave hiin istabliihcd at the three approved

beaches. Saniplcs arc iollcctcd by Fish and Conic personnel and sent to the FDA certified

ifcatth and Social Services Laboratory in Juneau tor tlic mouic bioasiay lest. 1he

Department of Health and Social Services is thi coordinating and teit'~g agency; the

Department of Fish and  Lame is rcsponiibtc for the actual collection of thc ilam samiitcs.

3. Maintenance ol' laboratory rapabditics that will enable rapid analysis of clam

samples for PSP. The Food and Drug Adrnmiitration has certitied die Southientral regional

laboratory in Anchorage for bacteriological. water and seafood product examinations and

thc Southeast regional  Juneau> laboratory for ionducting paralytic shellfish poisoning tests

 Torgerson. 1973. March. p. l!. The Juneau tab hav Hie physical capability to conduct in

excess ol 100 tests pcr month vnth a nunirnum two day turn-around time for routine

bi-monthly samples  blickcrson. 1973 t.

4. Conduit sanitary surveys to evaLuate growing areas with rcganl to dosnestii and

industrial pollution. A comprehensive sanitary survey iniludes an evaluation of all souries of

pollution; effectiveness and teliabdity of sewage treatment plants: presence of industnal

waste. pcsticides or radionuciid.s. effect ot' wind. stream tlow. and tidal currents in

distributing pollutants over the growing area: bacteriological quahty of the growing waters

and bottom sediments and identification of thi presence and locadon of sma8 sources of

local pollution. Each approved growing area is reappraised every two years to determine if
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there have been clianges in stream flow, sewage treatment, pe;ubtion or other similar

factors which might result iu a change in thc sanitary iiuality of thc growing area, h

complete rs~ey is made at least once every tcn years I U.S. Dept. of HLW. Pubhc IIcalth

Service. 1965. Part I. pp. 10-1.'I.

5. Dcvdopmcns of an interdepartmental memorandum oi under iuiiding amorvl the

three state contrul agcnsics which speafics distinct rcspondbilitics each agency is to carry

out snd enforce, This was accomplished in 1974. This memorandum is shown in Appendix

II. Briclly the responsibilities are as follows; Thc Department of Ilcat th and Social Scrvisx~

serves as the central supervisory agency: cstabtisliing. coordinating. and enforcing ail saintsry

standards concerning shctltish harvesting an J procc>sing; the Department of I'ish and  kimc

coBccts raror clam samples fur PSP testing. issues liccn~i for commercial harvesting of

clams. and assists in sanitary survcl": thc Department of puhgc Safety patrol» beach areas

and cnforsxw regulations established «iiii n ard tii corumcrcial hsrvesting of clams.

Thc present Alaska Shclltish Program is ot necessity hmited to the three previously

noted approved beach'. The state control agsacies are constrained in their cttorti hy

manpower and funding limitationis By keeping the program ncinagcahk with only three

beaches. FDA approval of the state proSTain Iias bsxn cawer to aihicvc. After FI!A approval.

expansion will bc in priority of commercial importance as isv B as ontingcnt upon insveascd

rnanpowcr and funding for thc state agcnsxcs involved. Thew are industry indications that

commercial exploitation of oystcn ard gcMucks in Southeastern Alaska ate feasibk and

may bc the next areas emphasized under the State shcBBsh prograin  Torgerson, 1973. July!.

lt is expected that the State wiH continue to limit the prog um to the three approved razor

clam beaches I'or at least two years so as not to exceed resource capabilities and to

accumulate data and gather experience with the liiSSP,

ALLSKA Ct&M FISHERY REGULATIOIVS

Prior to 1949, the retgdation of Alaskan commercial Bsherim was handled by the

United States Fish and Wildlife Service of the Department of thc Interior. On 21 Ma>h

1949, thc Ahska Fisheries Board and thc Alaska Department of Fisheries were created by

the l9th Tcmtotial Ltgislature of Ataski. In 1957. these agencies became known as the



Alaska Fis.'' and Game Commission and the A'asks Department of Fish and Game
respectively. Thc stove departments werc organized to supplement and complirncnt the
regulatory program of thc Federal govcmment in effect at that time. When Alaska attained
statehood in 19S9. thc regulation of commercial harvesting of clams became the function ol
thc state through its Department ol Fish and Game. Corninercial Ushing regulations are

pronndgated by thc Alaska Board of Fish and Game, The Board consists of eleven members
appointed by the Governor and acts on recommendations from area Fish and Came
personnel and the testimony ol' citizens, Thc basic decision-making prem'.se is that
conservation and mariagement programs must be guided by the maxiinum sustained yield

principle. The board establishes seasons, quotas, legal gear. and issues emcrgcncy regulations

to this end,

The State Department ol Health and Social Services regulates the source beaches for
commercial harvesting of clams. It does not approve nor regulate sport harvesting. The
Department does provide warningr, io ihc pubhc that clams hsives>ed by sport diggcrs may

be hazardous to their health with the principal emphasis on PSP. A sport clam digger is

required tu have a sport fishing license issued by ihc Department of Fish and Game to sport

dig clams in aU areas of Alaska. Ceneragy, there is no closed season or limit for sport digging

of clams hi Alaska with thc exception of the Kenai Peninsula beaches from Kenai Itjvrr io

the tip of Homer Spit where there is a daily bag lirni' of the first 60 razor clams dug  AK

Dept. of Fish and Came, 1973, Sport Fish Divhion, p, 14!.

The State of Alaska requires that aU commercial Bshermcn and their vessels and mar be

licensed. The licenses expire at the close of 31 December following their issuance and are

renewed annually upon application and payment ol' license fees  State of AK, 1972. Title

16, p. Ig!. The re. Ment commercial clam digger must obtain a $10.00 commercial lishing

Iicenve sch year. Thc non-resident fce is $30.00. This Uccnse is required before any other

licenses required of commercial fishermen may bc obtained  State of AK. 1973, Title 16. p.

19k

A hcensc is required for aU vessels engaged in commercial fishing in thc State o  Alaska.

This requirement applies to aU vessels used in the commercial harvesting and/or tiansporting

of clams in Alaska. The vessel license includes a permanent numbered plate to which is

dS



affixed ~ tab designating the year. The numbered plate is nol transferable and is «onsidcred

a permanent Uxturc on the vessel lo which it is orginaUy assigned. Residents pay a SIO.OO

fce, and a non-resident a 530.00 fe«. for an annual vessel Ii»cave  State ol AK. I 972, Title

le, p. 20!.

h fishing g«ar li»ense is rnluired of aU «ommcr»ial lishermen m Alaska. A «Iam digger's

license is required ol any perl"w dlgglflg rlaflls foi »onlfilcr»lal purpose from the waters or

bea»hcs of the state. The fee 4 55.00 Ior residents and Sl 5.00 Ior non~cuts IState ol

AK, l972, Titic Ie, p. 25k

ln «hhtion to a»ommcr»ial fishing li»emc.  possible! v»ss«I li»ense. and a clam digger'>

~ar license. an intivim-use pernul is required for aU li»cnsed gczr operators starting in I 974

under the State's limited entry program. Thc annual fce wig be between 5 I 0.00 to 5 I00.00

to»over thc»ost of administering the program with exact ~mount d«pending on the type of

gear used. The temporary permit vill br required Ior ea»h fishery and wiil be renewed

annuaUy until pcimancntwntry permits are issued. A separate permit wiU be required tor

each type o  g»ar in a paaxuizr arcs.

Tii» basi» obje»tive o  the lirnited~ntry program is to stabilize il c number of uniis of

gear in those commercial fish«ries»hara»terirrd by ex»~mivr effort. Tiiis is designed to allow

belles managem»nt, morc fishing tine and an improved ovrraU c»onomi» return to

Utshcrnwn  Cammer»iaI Fishencs knlry  'ommission. I973. pp. IRk Afihough the»1am

lishcry is»overed by thc program il is not pr«sently over»rowded with commercial

harvest«rs and is not »lassilied as a distressed Iishery, Therefore. it is not exp»»tcd that the

hndtedentry program wiU a fc»t thc»tarn industry  or a number of > ears  Ed «it. 1973l.

The msnagrment of »ommvr»ial fisheries in Alaska is a»»ompiisbed by areas. Twetve

areas have been established with spe»i6» tubing regulations design«ted  or ca»h area. For ihc

Alaska dam fishery their are no quotas established lor any of the areas. The following are

d rumd as legal typeso gear aUowcd  or harvcsOngof dams where permitted:

l. Shovel: A shovel  or  orkl is a ban&>peratcd implement for digging»Iams or
cochlea

2. kgc»haniral Digger: h mc»hani«al scram digger is a mc»hani»al device used or capabk
of being used for the taking of »Lsms.



3. HydraWic Dtggcr; A hydraulic «Iam digger is a device using water or a combination

of air and water lo rcmove clams from their environment ISIate cf AK. 19bb. Tide 5,

39.105!. Figure 3 shows those areas whi h are open to Ihc use of hydrauli«harvesters.

In th» Kodiak area, whcrc Swikshak is located. Ii;ere is no closed season on the

conuncrcial harvesting ol' razor clams. Razor clams 4!« inches an I over may be laken by

hydrauU«c!am digy.'rs west of Cape Chiniak on Ihc Alaska peninsula, but they are not

ar!owed on;he cumnt!y approved beach of Swikshak proper, as Ihts area lies between Cape

Chiniak and Cape Douglas  Fig. 31. Razor «iams rruy be dug by shovels or forks: there is no

minimum !egal size for handMug razor c!ams in this area I AK Dept, of Fish and Came. 1974

and Nfckerson. !973 n

ln the Cook Inlet area. where PoUy Creek is located, razor clams may bc harvested

commcrWaUy throughout tisv year. !tazor clams 4' inches and over may be taken by

hydraWic clam diggers  by permit I'rom lhc Commissioner! on the west side of Cook Ink I

between Cape Doug!as and Spring Point. The Polly Crerk approved beach area is north of.

and excluded from. the area open to dredging  Fig. 3!except fora Y2 rnilc section of'beach

 rom 1 lo I!i mges south of the mouth of Polly Creek lnot shown in Fig. 3!. Hand digging

with shovels or I'orks is at!owed Ihroughout Ihc PoUy Creek area; there is no size limit on

hand dug razor clams, although a size limit is under consideration by the Alaska Board of

Fish and Game IAK Dept. cf Fish and Canw, 1974 and Nickcrson. 1975!.

In lhe Prince William Sound area. where the Cordova clam beds are lc«atcd. there is no

closed season on thc cornmcrcial harvesting of razor c!ams, Razor c!ams may be taken only

by shovels or forks. No hydrauhc or mcchani«a! diggcrs are permitted. Thc minimum legal

is 4'6 inches in length of shcg.

Hardshe!I clams may be taken by hydraulic or mechanical clam diggcrs in westward

Alaska  Kodiak region! and in the Cook inlet area by permit from the Commissioner.

Shovels or forks for Oie laking cf hardsheU clams may be used in the Prince WiUian Sound

area  Cordova!, Cook Inkt  yoUy Creek! and westward area  Swikshak!  AK Dept. ot' Fish

~ nd Game, 1974 and piickerson, 197S!. The rcgu!ations are not clear as to the gear

restrictions on Southeastern A!aska ~ Yakutat area. probably due lo the absence of an active

comntercial c!am fishery in that area.
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Rmnre 3. imp of area open to hydrsuhc dredges  bold line siotillee arear open to dredgutSI.
Source; U.S. Dcpartnwnt of Interior, ~sl Survey, Aleehs hlsp 8.
Seals: I: I S84000



The Department of Fish anu Game rssquils~ s~itain reports lo be»ubmitted by

pro«cssocs. buyers and fisheimcn. Mh per~n. «ompany. firm. vr other vrg,iniralion who

pur«hase» unproswssed Ash or pro»s'.sses fish or by produst» of fish i» lu fumidt the

Department oi Fish and Gansc ea«h «alcndar year. belore operating. a wntten statcmen  vf

inlent IO vperati' with a dex«riplion Vf Ihe nature. CXtenl. and lo«aliOn Of Ihe Operativn.

They are also to subinil. on forms provided by Fi+ and  ~me. no later than 3 I January. an

accurate and «vmpkte summary ot' ihc previou~ year's operation. Ea«h buyer of fi»h or

shellfish is lv keep a re«ord of ea«h pur«isasc on fish Ii kets or other lorm» supplied by the

Departmenl of I.ssh and Gaine. I nh ti«kris are lo be suhniit ted Iv the' lo 'al Department

representative ca«h wswk or as otherwise spc«sticd by the Department for ca«h parti«uiar

area and Iishcry. tash shellfish tishernsan is to turnish in i»riling d n:«tty to thc Deparlment

or thrvugh lhc buy er fa«tuat «at«h ilaia nsxx~ry for «omplction vl reports I Slate of AK,

lvnt. Title S. 3v.l 30k

Any person who violatvs any of the regutation» pertaining tv «vmincr«iat Rsheris~ in

Alaska is guilty of a nusdcmeanor and upon «vnvi«lion b pumshabie hy a linc of not more

than SS.000.00 or hy imtsrssonns«nt I'or not inure Itun vnc year or by hath t State of *R.

/ 972. Ti le I b. p. Zg I.

ALASKA CLAhl FlSHERY TAXES

All Alaska fish pro«essors mu»t apply fvr un annuli fish«sic busing li ense from lhe

Alaska Depart ment of kescnue. A 535.00 Ice is »barged Ior this li«en»c and a separate fce is

required for ea«h plant rpe 'i0sed in the appli atissn IStatc of AK. I972. Title 43. p. lgg I. In

addition, «tarn pro»xi»or» are Io pay a lish«ries tax equal tv two pcr cent of thc value of the

raw raaor «!ams. The value is dctcrminsxt by th" a«Iual pri«e paid for Ihe raw «lam either by
«ash or its equivaknt. Butter «iams are taxed in the same manner at the mte ol'one per «ent
of the value of the raw «tarn»  State of AK, tiI7', Title 43. p. I gqk Thc above tax applLw to
darn» destined for a «armed prvdu«i and is refcrmd Io as a "«anncry tax . For fishes vr

frOSSW «4mS a -«Otd StVmge tas" Of One pCr ««nl appiiex unle~S the prvs~ing O««ur» On a
ftxvrcr ship. in which ease the Iax rate is four per «ent. A ftiswzcr ship moored Ior onc year
qualifies fvr lhc lower lax mte of onc per «enl.
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CIIAfTKR I V

NARVKSTII4G. 9ROCKSQI4G AND hiAR KKTING

RARV KSTI NG

There are many known razor clam growing areas In Alaska which couhl possibly be

eaplcitCd cOmmercially.' ptesently. hOwever. Only three razOr clam bcaCh areas are open lo

commercial harvest I'or human s~mptiun. Ilistoricatty these three beaches have been

areaS OI' high tarot c4am densily and have Suppnrted COmmcrcW1 harv Iging Of raror clams

for omny years; therefore, thcsc three beach areas had the roost background data necessary

tO COmpkte CertifamtiOn rectuirementS  TOrgcrsnn, 1973, July l. The three bcaCh a~ which

were apprnvCd by lhC Alaska COmmiasiOner oi Health and Social Services effective 27 April

1970. arc as follows  for a more dctaQed description sec Appendix ll!:

Area 1. Prince William Sound beaches are those beach areas belwecn 60' 33' North
Latitude by 146' 20' West Longitude, the is near Hawkins Island. lo a point 60' 00 North
Latitude by 144' 19' 40" West longitude, near nanak Island. Presently, thc Egg islands and
lhe area west of lhe Copper River are prohibited for human~onsurttption har. cating lFig. 4k

Area 2. Swikshak beach winch is located on the southeastern shore oi' the Alaska peninsula,
The area presently approved for human~nsumption harvesting is thc beach area trom
Swiksnak Lagoon cast for appmxfmateiy four ntitm. This area is bounded by 58' 36' North
Latitude by 153' 48' West Longitude and 58' 37' North Lali ude by 153' 39' West
Longitude  Rg. 5!.

Area 3. Itolty Creek beach on the west shore o  Cook Inlet from Redoubt point south
approximately three miles, and four miles north of  he Crescent River. This area contains
approximately three nates of beach area approved for buman~onsumption harvesting. TTIis
area is bounded by 617' l7' 18" North Latitude by 15" 5' 12" West Longitude and 60"
16' 20" NOrth Latitude by 152 9'40" West Longiludc t»g- rti-

Thc Cordov~ppcr River Flals area covers apprccximatcly 94 miles of beach area, a

section ot' which  as dcccvibrd above} h open for humano.onsumption harvesting. lt was in

1tso cOO¹CO¹O OIWNcccloo OC Nuoccv focowco¹ of Nl ~ *weal Ococctaoco at foo o¹o taccoo ool coatow woto
WfcamCW¹ ao C¹a WlcCW¹ C¹O OO¹Nr Of calli af cffac Cuoa W OIOWC. r:OI Wtt¹¹¹CW¹ Oct he% c¹¹OOCO Wf
CNCOWCCO I¹ IOC ~ CCNO AOPOO.
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Rgaae 5. Ihp of Serilrahak area  raerhad area rfgaifha agyroeeg beach!,
Somme: UA Dapertreaet of gaterior, Geological Suey, Afognak, Alasha.
Seek: 1:250000
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Fiytre 6, Map of Pbtly Creat area  Isarlmd ares slgaipea approved beach!.
pauree: U.S. Departmeat of interior, Geological Survey, Kenai, Ahsts.
Scale' l:2S0000



this area that Ihe razor «lam industry had its start in l916. Extcnstve tide fiats o««ur with

nunwlous exposed sand and mud bars at low tide. Varssbtc habitat is «ontained wtthin this

area. mu«h of whr«h is poorly soiled lo razor s4ams because of ex«smive mud. «Iay and

gla«ial rilt  Tegelbcrg. 19OI, p. bl. A signilt«ant perl of this area does nol contain the

«hara«terlsti«surf swept bea«hcs that razor «Iams are known to require for their habitat

 Hi«kerson. 1973. Aug.!, prsmntly lhe «Iam beds in the Cordova area are nol producing thc

large number of razor «Iams of the pasl INiekcrson. 1973. Aug.l. I@a«h upli0 which

o««orred in the l964 earthnuake has bsxn a «ontributing fa«tor. Some observers also blame

the elimination of seals. who Iced on «1am predators. for Ihe de«line ol the razor «1am in Ihe

area.

The Swikshak lka«h area i» located approximately 75 miles northwest ol' Kodiak on

the Alaska peninsula and lies within the boundaries ol thc Katmai National hlonumcnl. Thc

bea«ll areas are exposed to Ihe northern surf of the Sheltkof Strait and «onlain

approximately 25 miles of «oast line, of whi«h  as dss«nbed abovct four mile~ are approved

for human~onsumpiion harvesting. The bea«hes are of Iow k;"~dtcnt, exposing extensive

Intertidal zones at low tide, Th» bca«hes «onsist of line. light sand mixed with vol«ani«ash.

gla«ial silt, «oarse sand. and some gravel. Itazur «iams in commercial quantities have been

harvested from Swikshak bea«h sin«c the early 19'0's Ipouhn and Gwartney. 197'. pp.

In 1972 and 1973. Ihc Kodiak area of0«c of the Alaska Department of Fish and Game

condo«ted razor «Iam studies on Swikshak Sca«h to provide current information on age and

growth, length-weight relation*ips. population abundan«e and to monitor thc level of

«ommer«iaI harvest. Sinn thc mid-1960's the razor «lants harvested from Swikshak have

bccn used primarily for dungeness «mb balt. The presem ~talus of thc razor «Iam stocks

with respc«t to a maximum sustained yield Level of harvest is unknown. Between t 955 and

19b3, Swikshak i&a«h and other bea«hcs in the imnxdiate area sustained an annual harvest

of over 300,000 pounds without apparently rcdu«ing the abundan«e of razor «Iams

IGwartncy. pp. 2.3k



Polly Creek contains approxima cly seven miles of beach area. of which Ias described

above} Ihree miles arc approved for huma~onsump ion ha vexing. Commcn:ial harvest in

Ibis area tartcd in thc mid 19 0's, Presently mzor cbms on PoUy  reck bcac}nw are

abundant and capable ol a significant sustained harvcs . In I973 the closed season o  15

July to I Sep ember was no  put inlo effect; this closure period bas since been reins a cd,

Table 5 shows thc comparative Alaska razor «tarn catch by area for the years

1965-1972, The Cordova area has become a kas signilicant producer and thc Kodiak area a

mote signifrcanl produs~ in recent years,

Harvesting Me hods

Historical y. The c!am lishery of the United Static has been a labor inlensive indus ry

with harvesting of cia us accomplished by use of tong', rakes. hm~. forks. picks. and shoiets.

ln 1952 a hydraulic  ma a or dredge. tbc Maryland Dredge. was developed on the East Coast

in thc Chesapeake Bay area Io liarvcs  the vas subtidal soft~hell clams ln that area Hanks,

1966. p. 11!. With the development o   his dredge the Maryland so  ~hell clam industry

bccarne the dorninan  sof Wc}I clam producer in tbc Uni cd States. The dredge is attached

lo a boul which s1owly pushes it through the bottom sediments. Clams, loosened from their

habitat by a high-pressure spray of water. are washed ot scooped onto a chainmcsh

conveyor bell. The pressured water is supplied by a high powenM pump on the fishing

vessel, The belt carries the «lams lo  hc crew where commercial size clams are re noved by

hand and all debris and small «Iams faB back into thc water. This method takes most

commercial clams and apparently does li tlc damage to o hers  Hanks, 1966, p. I I !. II has

since been discovered thai soft&el  clams multiply and grow mote tapidly in bottoms

cultivated by the clamming rigs. The loosened  sediment constitu es a suitable base for the

smaller clams. which arc rclumcd to the water. to grow to maturity and multiply. A single
hydraulic escukstor dredge is capable of harvesting 500000 busbck of sof Well clams

annually  gulch Frozen Foods Mngiiz ne. 1970. p, l I!. Mast dry,ws arc rcstric cd by
apphcable stale regulations to a daily quota of 40 bushels  Hanks. 1966. p. 11!. The dreilge
can cover an area more than tcn times as fast as a man using hand  ools and populations of

 etatively low density can be exploi ed prof tably. S udics indicate that I bc Maryland dredge

56



TABLE 5

COMPARATIVE ALASKA CLAM HARVEST BY AREA

lthonsand pounds sheN we!8ht !

!965 - 1972

A!cut!sos
Eta4 Una!asksCordora Cook In!et Total

87.787.7!965

44.115,5!966

s s 117.10114.9!967

79.36.472.91968

86.31969

�' l27.91970

243.1�,838.01971

152, I3!.430.0!972

Sour'~". Alaska Department oi Fish ajtd C;arne, Statistieai Lest!eti.
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catches more than 95 per cent of  lie ii!arkctablc clams in its path willi less than one pcr

cent breakage ot' the catch  Slanning. I959. p.  i41. I:avorahtc tea urei o  dredges are that
harn~ting can tak» place at  imcs other t Mn low tides, hanJ labor is reduced, anJ subtida 

stocks can b» harvested  Goodwin. I97I. p. 71.

Subsequent to thc dcvelopnient ol' 1hc k'Iarytand dredge a deep-sva cr hydmulic drag
dredge was developed and  ised on  he Atlantic Coast cspcc ally for tli' surf clam. Thc latter

species has been the mos  important cumnicrcially in  lie U.S. ance 1960  V.S. rcpt. of
C'omntercc, Sruti nival Digest . 'I'his dredge operates in w J cr depths to '0  a horns anJ Joc«

no  usc a conveyor belt: rather the Jrcdge with catch inu.t bc Iii'tcd to the vcs«'I frcitucnt y
lo recover the « sins. 'I'he dredge is  owed by a host vciscl. I:igurc 7 con ains a schematic

drawing ot the sof ~bett anJ sufi «1am drcdgi~c.

In !969, drcdg s took 63 6 million pounds of clani meat~ repro«ntiiig 79 percent of

 lte total V.S, clani harvest: rakes anJ boca took 5.3 rnilhon pour du each t«ven pcr cent

each!. and tong, 4.9 million bounds 1-ix percent l. 'Ihc rcinainJcr oi the catch was taken

with turks. Jiovcls. or gathered by haiiJ  U.S. I! 'pt. v  < ommcrcc Stat it cat I! gee , I 969k

As shown in Table 6. ntost clam dredging operate on  he I-nit t oas . 1 bc application of

dredges to clam harvesting has been 1hc mo 1 signiiican  tactor in  hc larger cz ches and the
reduced cost ot' produc ion of clams.  'ompctition 1'rom machinv 4 arvcstc J I ast t'oas  c}ams

was one of 1he reasons that Alaska clam produc ion decl i NI in the late 19SOs  Wic«,

I 968, p. }.

Ffforts to adapt a mechanical clam harvester  rom an I ai  f'oait moJel hase hccn

made in Alaska tor the raeof «tam. An adapted hydraulic escalator dredge was "... boomed

from a vessel work ng raeor clam beds at high tide. Su . among other problem« i could not

bc kept from rc0ccting the vessel's motions in thc u can surf anJ kept wrecking itscli on the
bottom"  Wisw, I 968. p. 101, fhc Alaska Packers As«s aa ion conducted the above razor

clan  harvester experiment tn I963 on Swikvhak beach. They concluJcd that steady

production was not feasible as thc "aters fronting the major cL in beaches appeared to bc'
tOO rOugh  O COntinuCd OPeratiOn Of a tluating harVCs er. ThCy nOted that the harVCS er

may bc adaptable in the  ;ordova ar a where  lie majority ol  hc rator «lani beds arc in

sheltered waters protected by a chain uf  sktnds  Als Packers Assoc ation. I963. pp l-91.
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Figure 7. Hydrauhc or jet dredges.
With this type of equipment. surf, soft. or hard clams are washed out o the
bottom by action of jets nf water from a pipe attached in front of the tooth
bar. The pressured water is supplied by a high powered pump on the fishing
eesseh The sheQt~m are then either washed on to, or collected by the tooth
b» of the dredge. The Maryland lype of hydraulic dredge utilises a conveyer
«hich brings the soft chms up to the vessel.
Swicea' Sundstrom �9S7!. Bureau of Commercial Fisheries; Dumont and

Bundstrom  i 96!!, Bureau of Commercial Fisheries.



TABLE 6

lOCAT1QN AND HUMBER OF CLAM DREDGES, SELECTED YEARS

Nuruber of Dredges

19$0 196$19$$ 1910

New England

Middle Atlantic

Chesape rke

South Atlantic

7969

192 214 l27176 130

2$7233101!

19l7 21 2261

Paiilic

Total Exclusive
of Duplication 451$48391 $01

Sounx: U.S. Department of Commerce, National Marine Fishcris» Service. Fishery
srerkrrres of rhe UniredSrrrres. various Tears.



aborts in Canada to J»velop a hydrsuli«»necha«I«at digger for razor «4ins werc

undertaken in IIritish Coiumbia iu 1972. A joint Canadian govern!«cut and industry project

prod««cd an eight. wheeled. 46 ton, dies»I-power«d digger. Creeping over the sand at

one-half mile per hour thc device shoots two powerful jets of water into the sand ahead of

it. then picks up the slurry of sand, water and «4ms with a scoop directly behind thc water

jets. A «onveyur carries th» slurry up to thc vehick's work area where a dcwatering aud

desanding screen lets everything but the «4ms and an o«casional rock drop ha«k onto the

bea«h below, Th«dig+% «los's iil a straight line and iv able to dig I,OOO pounds per hour on

thc avsmge. A particular probl»rn noted was thai if ihe heavy Ji~r got into the same strip

dug the day before. where the disturbed sand has not been Iirme J up hy the surf. the ilcvice

wotdd get stuck aud could not cxtricatc itself tNationat Fisherman. I973. pp. IZ-I3I.

Another problem was a high percentage of broken clams probably Juc to cxi»ssive water

pressure I Nick»!sun, I 973. Aug.I.

ln recent years several manual hydmuli«Jiggers of a lypc siniilar to that shown iis

Figurc 5, Iiavc been used in Canai4 to harvest butt»r and horse c4ms. Thc digger weighs

about 60 pounds and is a sit«pic, easily constructed dcvia». Water is suppii»J by a pulnp

usually placed in a boat offshore. 1'he digger may be op»rat 'J in water of wading depth. but

expcricnce indicates it is morc efl|«I«ut and easier to msnipu4 te on a dry bess+. 1hc digger

is adjusted so th» water j;ts pciretrate I 2 inches or so into th» beach and is then manually

puII»d along slowly. the rate determined by exp»!i»«i». The usual practice is for one person

to op rate the digger whik another person rakes the »4!ns washed into thc trench. Res«Its

of an cxperimenl show that thc hydmulic Jigger is about six times «tore productive than

hand digging and breakage of all sizes of clams is only about five pcr cent. Thc manual

hydraulic Jigtx.r is incxpcnsivc. about 5500,00. portabl» and ideally suited for most small

rocky «larn beaches  ~yle and Bown», I972. pp. 6S-66I '

A dredge experiment at the Polly Creek razor «4m beach was conducted in l973. Thc

mechanical-hydraulic dredge operales by being towed by a "D-8 Ca!" in about 2 to 3 fcct of

water. 1tie towing anion foam thc dredge to me«beni«ally bite into thc substrate to a

As volatile«srwwllc aNlse laos INn tNIIs vtI wu% s4 viuv ~a danaa ls %lect %Nllsa 5weN! sy to I!voc
t4lwaw lar its~~ SHIe outhNivegr xs $Iu!. is!le
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Figure 8. Per ~ drasrlng of the manual hydraulic clam digger.
Sosnse. D. B. Quayle and N. Bourne, The Clam Fisheries of British

Cohsmbia, BuDetin l79, reproduced by permission from the
Slhheries Research Boanl of Canada.
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depth of about 24 im.heL C!ams, sand and other debris are forced into lhe mouth of the

dredge where an air and water nvixture !!uidizes thc contents. After be'ng I!uidizcd the

material passes over a I«noh of 2 inch square steel mesh through which thc sand. smagcr

dams�etc. arc xfted back !nlo the trcnch. Tbc remainder of the c!ams arc camed to and

deposited in a nel t. pc sack attached to thc back cnd of the dredge. Pcriodica!!y lhc sack is

brook .t to the surface and lhc contents dumped on a floating platform lowed behind thc

dredge. C!ann are then so<'d by hand and thc smai!cr ones are resumed to thc wa er, On

onc short test haul approx.mate!y 400 razor c!arns were harvested  !!aisy, 1973, pp. !-5!,

Excessive breakage of c!ams. as well as possible damage to smail dams in lhc path of the

hcavy lowing vchic!c. are unresolved pro' rcms with this dredging devkw,

One of the most promising dredge capcrimenls in Alaska,condu-tcd during !973 and

l 974, is a drag, dredge similar in some respects to the Kasl«m surf ibm dredge, This dredge,

drug along thc bottom by a host vessel, re!cares a water and air mixture which has the effect

of suspending thc solids  clams. sand and other debris! in ils path for a suflicient period of

lime to drag a large mesh collection bag beneath them. Thc bag is attached to the dredge

frame behind lhe water and air irk«et!on devices. The dredge must be pulled to the surface

to ~carver lhe collected c!ams. The early expenments with this dredge indicate a need for a

wider "bile" in the boltom, so that its prod -etivity can be increased. Thus. a !argcr model

of the same dredge will need lo be built; p!ans for its construction and lesting during ! 97S

are being made  Young. 1974!. Table 7 cornpa~ the dredges discussed above.

Historically, razor clams have been harvested from intertidal beaches during !ow tides

by hand diggurg with a c!am shovel. Razor c!arns are dug individually  p'.>point digging!, not

randomly, as are hardsheg c!ams. The razor c!arns Frequently produce a "show" or dimp!e

on Ihe surface of thc sand. The number of shows produced depends on various factors such

as weather, lid«. surf. and is usually more numerous on hol. dry days than on cold, wet

ones. Diggers sometimes try ro make clams produce shows by stomping their feet on the

beach. Trucks have bccn driven back and forth ov«r thc beach to stimulate the c!ams to

show. The razor c!am is dug with a clam shovel by removing a small wedge of sand scawanl

of ~ "show" and reaching down and grasping thc c!am siphon or shell, Care musl be taken

nOt tO lilt thc shovel lOc .ar or the sheil may be broken. lf the clam is nOt caught on the
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first attempt, commercial diggers mow to another show as the clam rapidly burrows beyond

reach. 17te number dug depends partl on skIII and partly on whether the clams ate

"showing" weH. An experienced digger can consistently dig 200-300 pounds of razor clams

pcr four hour fide. The clams arc put into boxes or sacks. If left exposed on the beach

surface they wiII quickly reburrow   }aiyfc and Bourne, 1972, pp. 52.5ek

The development of a suilable hydauhc harvester for razor clams appears imminent and

is of concern to the management and conservation poticics of thc Alaska Department o 

Fish and Game. As mentioned, hydraulic dredges are allowed along certain parts of the west

side of Cook Inlet and along certain parts of' rhe Alaska Peninsula. Concern appears to

center on fhc damage thai may bc inflicted on small chsms. Another concern is Ihe

redwlion of effort cxcrted by hand diggcrs that may accompany thc whfcsprcad usc of clam

dredges. T7tis concern is unsupportable on cconomicefficicncy grounds, lland harvesters

may bc dispiarM by drcdgcs from pvticuLsr beaches but Ibis is hy no tncans certain. Thc

cf lect on cxvcsscf price of widcsprcad usc of dredges. however. ndght make other activities

narra economically rewvding. This price effect constitutes thc real thtval of dredges to

hand harvesters but is necessary and desimbic if Alaska clams arc going to penetrate

intcrstatc human consumption tnarkcts. As, emphasized abave. Ihc atroduction of

productive dredges is a precondition to the rcahzation of tkc industry's potential.

0am tttork Force

ln 1972 there werc an estimated 14.900 fuil-time and 3.800 partaimc Ashcrmen in

Alaska  U,$. Depl. of Commerce, National Marine Fishcrics Service. Current Flstttcry

Srerlsrfcs, 1972!. The number of commercially licensed clam diggers has varied over the

years, but there were never a great number, An average of 259 commcrrtaf clam licenses

have been issued annttaify over the past 30 years. In l971 a total ol 237 commercial clam

digging licenses werc issued by thc Ala ka Department ol I I& and Game of which I gg were

resident diggers and 49 were non~dent. Not all of the licensed dam dtggcrs actively

engage in the fishery however. In 1973 approximately 20 commercial diggcrs werc engaged

in razor clam digging at Pogy Creek: 25 at Swikshak and 0 in the Cordova area. Except for

the diggcrs with the small family opcmted canneries. all of the dtggers are independent and
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not connected or employed by the processor that purchase their razor «tams. Mosl clam

diggers in Alaska are engaged in various other forms of seasonal work including other

fisheries: thercl'ore, clamming is usuaUy only a source of pars4imc employment and income,

ln past years clara digging was a signiTicant factor in the li~elihood of many commercial

fishermen prinapatly in thc Cordova area where the clam 0shcry was centered, Clamming

constituted aa important source of income usually just prior to salmon season INickeison,

l973, Aug.k However, due io generally increasing af0ueniw. economic and social changes,

clam digging hm hast its atiraciion as a source of cmploymcnt. The present problem of

securing cxpericiux'd diggers is a significant onc for the clam industry in Alaska. This fact.

along with the relatively low inductivity of hand harvesting, makes lhe introduction of

dred~ enential to thc industry's growth.

During l973. the Polly Creek commercial rzzzvr ebm harvest was aeamptished

principally by an organized group of clam diggers from ihc Kenai Native ~iation. The

harvest was transported by boat to ~ prix~ at Ninilehik which is located across fmm

fully Creek on thc cast shore of Cook Inlet. Delivered sheÃ weight prim paid was S0.30 per

pound. The harvest was uigized entirely for crab hzii. Boarding facilities were constructed

at PoUy Creek for usc by the c4m diggcis. This group did noi ha~st at Polly Creek in

l 974.

At Swiksliak. there are two organized groups uf «ommereial razor «tarn diggcrs. One

group utilizes vessels to transport c4ms to Kodiak whik the other group uses a chartered

aircraft. An aircraft is used because the weather and sea conditions in Shelikof Strait are

frequently too rough and dangerous for continued vessel ruc. The clams are sold io local

processors al negotiated prices between $0.40 to SO.S5 per pound. The indi&lust digger

rceeivcd $0.24 per pound and some in-kind benefits in ihe iorrn of shelter on the beach and

transportation to Kodiak for those who work the emiie season tCoina. I973k

One particular consideration is that Swikshak razor eksm teaches are located within the

boundarie ol the Katmai National Monument and «erlain park rules and regulations have to

be observed by the clam harvesters. No 0rearms are allowed: this is sometimes of cool cln

becaiu» of bears in the area. Construction of facilities is restricted to temporary shelter and

garbage cannot bc kft in thc arcs.



ln Ihe Cordova area a lack of cxpeiicnied and willing clari digger Is a probkm.

Additionally, the clain beds in this area have not been prodwing at a very high kvcl

twickeison, 1913, Aug.k Small Ioi&ired effort is aciompliihed by commercial diggkrs who

use a boat to reach tha clam beds which are generally sand and mud bars exposed at low

tiCk. The pike paid by hicat processors vari' bctwicn $0.50 anat f0.62 a pound, �m

harvesting in Ihc Cordova area hss declined to thc point that the < ordova Aquatk Markctir;g

Association no longer establishes marketing prices for rarer ilams, The small landings

demand st a high price that negotiation is nol ionddered nc essary I Smith. I973l.

SeasottaSty of Oam Harvestmg

Table 8 shows Ihc harvesting of rakor clams by nuetth. Whik Ihe raror ilam fishery

cannot cLtim Ihe status of a winter &hery. it is somev:hat countcrmasonal to salmon and

shcllfnh prodwtion. Any perccptibk bcncAt in Ihii regard, howcviv, awai» the expansion

of thc dam tfidicry to a more significant kvcl of activity.

The scasonahty of imam harvesting can bc reduixM stdl further with the int iodui lion ol

ari ecs. Fist seasonality isn bc explained by wcathci' conditioh in ilw winter months and

the competing away of harvesters in the peak periods ot the ialrnon and crab fisheflis. Tire

only regutatory closure occurs at Folly Cnxk from I 5 July to I September. IJrcdgc-based

technology should be leos semitivc to weather conditioni. allowing perhaps some extension

of Ihe lnhery into tbe tall months and earliir activny in the spring. Additionally, being

capital intensive. dredges should bc less affected by peak salmon and crab fishing activity.

~ ROCESSliNC

Iaication of Processors and Sources of Supply

Shellfish operators in Alaska ate. for thc greater part. iorporationi hcadquartcrcd out

of state and are often Ananiially related Io seafood brokerage or marketing Arms Ituring

the trad l960'S a trend tOward i msalidatinns of established fish packers and newerentrantS

into thc field started. Foreign operators. notably Japanese Arms. have cntcrcd thc industry

67



I aa 2 fra

0 0 CI 0 0 0 0 0

0 0 0 0 0 0 0 0

ra 0 0 0 ra 0
ra

O' O 0 F O 0
Iri r a

C

ra In

ra

aa

rl
ra

tf r ~

Otl 0

0 O 0 Otl A O

aO % 0e e aa e aa I0'

aa
In ra

0
ra ra ri

aa' ota

0
a

o I
Ira

'Al
rj

Leqa t



uiually hy joint venturing with eilabliihed iloiiwstic lirmi. Ibe ni wir Jvnteiti« intranii are

ginerally entiti» of thi. larger national fooJ prvci~ing anJ niarkcting llrilii I Wienie. I tnlt l.

In lq7' a total of 51 Alaika dtetltivit proc>wiori weri recorded with a total vl 7'

opi rating plant loc «tioni note J I AK I!ept. ot I'iih an J  lani«, I M 7 i. pp. '1-13! A total ol 15
planti processed «Iatni ai an additional produi t along «ith otlii'r diilltiih ip« i«i,  linn

proiviving uiually ivliililuti J a ivry imall pcf cent ol tlleir total iolume. All ot flic i!am

pro e voiv arc located in thc Southivcntral rigion of A4ika due i'iiclitially to th» fact that

thii region iontaini the most ac«i~hi« vtv Li of raror ctami and thi' only appnived

heactlci. 'tEte Southcait rnid Wcitcrn regions iif Alaika ilo not contain an! «4nl procciiori

nor an!. ci-rlitic J bcailicw

At precnt. a proci~~ng pliuit at hbniichik ah orbi tile i'Iltirc iollllilel'cial harv«it ol

raeor i latnv lrom poll!   reek hcaihe . Ri ccntl! scieral small pro i~~rv ui t hi Kaiilot aria

bric processed raeor «Iznts harv«it«0 I'rom Pull>  reek. pnniipally for thc

bumani oniumption market. Part ol thi raior ilami were ciniiii'J i tl cau'i a !'i'afl ai a gill

paik and vvtd in tlonicr aiid tlute riil uvre iold av a frvih proJvit iii inititutional maiki ti

principally in Anihoragc. 1Eiiv: procisvori arc not presently pro.ii Jng raior it imi.

A inLI0. fanlil! op«rat«J. proccvving pIJnt vtkqdlci Iil the lhliiwr area Ikailtina 0ay I

canning huttir cion» ban«st« J niar the plant priniipally a a gift paik I'or ial« in Ilomcr:

approxirnatcty '00 ca~! a !car ari prepared, Thc butter «lamini ari hanJ diuiked. «leaned.

douhle waihcd. hand packed in cani in either whole vr iuinced tonn. anJ then!vhjccted to

a heats«tort prv-im. Atter iooling thi! are Iabcli J and caved. Aicmgi whipeiuli priic I'or a

iaie of '4 's pound can b 514.00. Retail vatoe ii S'tt.OO a caw. Thi ihui.kcd iiielts ari

Jivpowd vf in a lill ilirt area to buiid op a heaih area. Butter cia nii arc;in ad Jitiiinal pr<xluct

and their pro «iong ii aiiomphihed dui«ig slack pcrioJi when salmon are not hci<ig

ptociiied. 'Ihe harvesting ol huller «Iami at thii location ii an exception tn the ilute health

regulations concerning apptov«J beach area. Svfliiicnt background data, tonicity tciti anJ

survey tasutti aie in exivtence to allow harv«it of hotter «Limi from thii area. Periodic

samples of the ianned huller ilam product are tciled hy thc State to ininre sanitary quality.

Razor «lain' harveilcd from Swikdiak beaches are traniportcd to eight procc~vorv in

the Kodiak area All ol thc pre~'ivor> are principally engaged in proc««sing other ih«lltiih



species with m or clams occupying usually Ie»s than one per ient by volumr. of their total

product. They»ell «Iam» ai bait to dunge>>ice imb f»hcrmen a>»visited with th» canncrie» zd

a small markup in price. >lsually 50.05 p r pound, One pro r»» >r provide» a limited quantity

 about 600 pvunds a year! of Fresh mzor «Ian>» to local retail outlet» for u>c in human

consumption. There I» nv ianning of razor cia>r» in the Kodiak area at thc pri~ent rime,

although one prvce»>vr has canned a smail amount for experimental purposes.

ln the C ordova area 5»lrellti»h proem>rs utilize the razor ciam harvi~t in that area.

I>lo»t u  the harvist i» used for crab bail with a»mall amount utilized fresh, frozen and in

ranned I'onn I'or loial huiuan cvnwinptiun. There are two procaine>r» thai can razor ibmi in

the  'vrdova area with a total vvlui»e ol'appn>ximatcly 00 caves a year. Average retail price

i» $5 .50 a ca>c �&" pvundl. Seiieml of ihe»helltidi prove»>or are unites contract

agrccnient with Ihe local f>»hermcn'» union to providi crab hzit io rhe fi»licrmen, Recently

Ihcy have had to procure other fvrnis rif bait in lieu of raror clam» bccau>e of the»hvrt

supply of clam». S>luid lms been imported at a high co>t I'or use hy ihe crab f»he>men.

I>Io>t of thc >helll"»h prvcc»»or» in Alaika do not citahliih ihe inaximum nr>mh r of

razor clams that they will purci>a»e frvm ilam digger. Thiy genimily pr>rite»e all razor

clams offered for >ale and havi large»ta>rdi:>g order» for razor ila mi thai they cannot t>II.

~g I>Iethod»

Razor cia>re. that are prvcc»scd for usc as cmb bait go through a geniraily simple

proc>~. The cia>ra are fir»t washed to get rid c.f sand and sediment and then arc dyed to

identify the clams as irih bail. The ilams are then usually»a k> d into 25 to 50 pound sacks

and frozen iomplctc w>th shell, No special or significant additional planl equipmcnt is

required fvr thj» prvciw~. The frozen clams are stv«d at the iannerics until sold lo thc crab

fishermen. No wa»tc is involved as Ih» whole clam with -hell i» procii>ed without shucking.

ln thc canning process spied is essential in r:andling razor clams, They iuu»t bc alive

and unbroken when started through the iannery. u»vaUy withm 4 hours after being

harvested from  hc beaches. This in»ures their fre»huis and high quality <Brooke. I950, p,

61!. The clam» are washed fry of sand and passed through a steam hox having a

reciprocating me»h~overed screen. The reciprocating motion of the»cruin keeps the ilams
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moving forward and in thi pro ~as  h» clam meats are s i.in cd loo« I'roin the sh»ll. Ai  he

slams arc discharged at the end of the steam bo> , a blail i>f air»J right angles to  hc

dire»lion al travel of thc i'onvcyor blows thc Nell> aside into a waiti' ionv»yor, Raaor ibm

shells are muih lighter in proportion lo I he lo al w 'iglit than o hir i'lain ipccici and niay he

easily diverleJ by th» air blast. Tlie ck>n> in»ats pass on to oth»r workir. who clip oil  h»

dark cnJs of thc siphon, slit thc siphons lo wash oui tlie sand and iil  and «para i' Ih»

visceral parts. !lleats go through a grind»r to I» niinced and are liB»d niechamiaBy into iani.

If a whole dam proJuct is desired. the mincing stage ii hypai«d. The cam are Iilli J willi

brine or water and are thin s»a ed under vacuum. They are then «ii  through a heal-retort

prociw for iooking I Staniby, I ubj. p. I Bqk

ln a Iypiial Alaskan iannery pro»sidng is acco>nptished pfillianly hy hand. Tlli clalili

are hand aashed and shucked. 1liey arc cliianed by harid uiirg «ii«>rs and «, arati'd into

those to be»armed Ior whole or niiniied cla>n«AII »tan i ari waihid n>cchanica'.I! for '0

minutes in a rota ing c! linder and Jraiii»d in ci>landers. All e>li>ipn>en  ii italnI»is i iiel Tll»

clams are handpacked into ians hy weight. IiB»il wi h water. sealid uiidcr vaiuo»i and

iooke J in a heat retort proii~s.

Thc freezing of shucked ilam. Ior huiiian ioniiiini> ion may I» di>ni by ianoii'i

ria'.thods including bias . mul iple  unnel an J olhir Iy pei ol' fr»»J»ri. Ilo«'v»r. il ilami arc

excessively froeen the mial beion>es hard and Ji�ciil  Io ih»w  Nowak. I97t!. pp.

It>7-I 7 I b An important quality ion Jd»ra ion ii th» ion Ji ion o  the raw i tarn to be Iiorcn.

lt has hva cstahhshed tliat decreases in the iluali y ol raw a a »rial i>i»it lor fr»»ring reiul s

in a disproportional decrease in thc storage lifi o  the frorcn product If liiw quality clan i

are used for freezing.  Iie initial quality of the froren product wiB b» ii>u>tart! Iow. a>id

further shel  li e of thc frorcn produc  wIB be i'uniid»rably r»diii'»J. In aJJiiiiui to  lie

quality of the seafood pruduct prior  o fris;zing, ih» temp rature and  inie of iioragc arc  bi

mos  important  actors inlluencing shelf life anJ quality ol' Iroscn liih producli. I all i q

shaw.' thc comparative sh»lf lite of seafood products. An incr»a« in iti>rage tc>opera urc

markedly reduces produil shelf life. The irorage life of frosin tiih produi i can be inir»aied

sigriiBicantly hy co itroBing thc microilimat» iurrounding  he produc  to n>ini>u>!e

dehydra ion  fre»z»r burn> and oxidation  ran»>dityt. Fiih  ihiti hrcaJ»J ionicnieniie i cnii
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TABLE 9

STORAGE Tl'ME OF Al.ASKA FISH VROI!U lS

tHcld ut O' F.ur fuisl

3-4 mi>ntl>i« I 2 I»untl>s

IL>fjhur

I la>unda r

Ia>nt.  'rul>

fhu>gas>a.is   rub

k~» Shrunp

 'a>d

�>zr

.'>I>IJ>1 5 litt> I >af>

Saauraa. th>!le > lu. I>. U. «I A .  >>a>laa'rat»a I grani>a>n S raiiu. I raarint a>l I idi tai
~f~>n>~u> Qu.d»> .

'7 i

5.>3 miinu>i

Ia>i>ka SJlnla>n

Rual SJI>r>aii>

S>f> a'r SJ Iul>>rl

Ra>a k I:ih>Ruik  'a>d >

 ka'dr> I a'rrll

+r>.'u L>inta' I iil>i'i

Mhfaliili >Qluuk   a>di

Shrr I i.h

 'huni Mtn>a in

Bink S.ilu»in

  lumi

0! itur'i

 'a>a>kid Slir>rnp

lra»it

t ar~a l>n>.

lukr Iriiu>

f>a>lla 'Vurda'n unit



or steaks are usually packaged in waxed irartons ove nvapp«d with combinations of waxed

paper. polyelhylene. aluminum foil, or «ellophane, A re«enl trend is lo usc heavily waxed or

polycthylcncwoated cartons without ovcrwrapping inaterials. Va«uum pa«kaging in a

moisture proof pouch «onsidelabk.i in«rcases lhe shell life of frozen 0sh but is nut widely

cmploycd due to the higher cost. Tiie tenden«y is loward an automated, «ontainerizatiun

process using fess prote«tive «waled «artons wilh a rear strip lor «onvenien«e in opening

rather then an overwrap or pouch  Siavin. 1968. pp. I90-I 96k

Although «4m prawssing is brgely Ichor intensive. several large I ast Cixist firms liavc

equipped their planls wilh modern. automated produ«lion ma«hinery to pro«ess frozen

clams. tghea «4ms aic taken froin the «Iamnung rigs to the pro«essing plant they an.

«onveycd through a ds»anding operation. This gives the «lams an opportunity tu expel any

sand parti«les prior lo pro«cssing..he «4ms are then «oaveyorized through the hand

shu«king linc before heing route.' to i . «onvc urized «uoking pro «ss. Thc breading.

cooking. freezing and pa«kaging proswduics arc all autoina ed. The «ooking phase is

performed by ele.ironi «antral ol' thc belt speed. After «ooking. another «uaveyoi bell

routes thc «lams through a iniaus .t0' F.  a<zing tunnel. Ih« freezing bali teads ilire«tly to

the packaging nia«hinc which automati«ally weighs and pa«kags» the frozen product.

Finished scaled pa«kagcs xie then manually pa ked into shipping caus. ready t'or storage

and distribution  Quick Fruccn Foods Ifagazuie. I970. pp. I.'I-I '3i.

Employment

In l 971 there werc z toLd of l9 operating plants in Alaska prasvssiag va.ious fishery

produ«ls. In these lishery pro«cssing e~<ablisf,nents av«ratze employmeat was $503 persons

during the fishing season and 3500 persons estiinated on arear ars and basis tU.S. O«pt. of

Commerce, National Marine Fislicries Scrvi«e,Current Fjsiiera Siarulics, I97 k No pie«ise

data arc available on lhc number of persons utilized for «lain pro««ising. the shellgsh pbnts

are all diversified with «4ms representing a niinus«ute amount of their overalt volume. The

same personnel used for prosing other shellfish also pro«s»sed «Iaais when availahlc.

therefore. very IitUe incremental employmcal al lhc pro«cssing stage ean be attrihuts»I to

clara operations. Cannery workers average wige is between $350 and $4.00 per hour

depending upon experience and fun«iion.
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Cbms can be prcverved in various ways-salting. drying. pi«kling. canning  whole,

minced. chowder. juicck smoktng. and in a  rorcn form. The pr»paration as «Iam chowder is

Ihc largest outlcl nationally. One o  thc most resent method~ ol pn.'paring Irozcn clam

meats is in the breaded «1am-stiik form. These arc simibr n appearance to threaded shrimp

and rchtively easy lo produa:. Thc meal is ndnad and then I'rozen '~to blocks which are

subsequently sii«ed inlo "«icks". dipped in breaded ihrur and packaged into various sizi

iartons. I-rozcn i4m products are abo prepared for either steaming in the *cll or  rying.

lhe  ried~1am retail market is expanding mpidly and has ban greatly helped hy extensive

publiiity  rom 4rgc restnw*st «hains. C'onsidcrabl«stuantitics uf smoked and dried «iams

are consumed in th» United States priniipally by Oricntats. Sinic Iew Americaii processors

preserve sums in these ways Ihc «onsumers either prepare thi i4mi themsctvs~ or obtain

them  rom Japan Ileowak, 1970. pp. 167-171k

ktost of the U.S. «Lsm produition is prcpan:d in thc ianned I'orm with thc rest

consumed in a fresh or  roe»n form. In 1973 th» ianned pack o  «Iam produits 'n tlic

United States reaihed a re«ord '.9 iniliion standard cas»s I4tt-! I pound! worth 527.3 niillion

dollars wholesale. Additionally. 98.860 standard cases ol' slam specialtie tdips. fritters.

erisps. spreads. smoked. cte.! werc pr.pared at a value of 52.4 million dollars. The linal

ptoduet compo.ition of this pack is shown in Tabl» !0.

lu tlic past. Alaska production of razor «Ianv. was priniipally canned  or hunsan

consumption, Qginiung in tbe early 1950's thc production shifted to frozen rorm. Ihc final
produ«t being crab bail. The composition of Abska production fram 1942 to 197' is shown

in Tabl» I l.

MARKETING

essm markets in thc U.S. are highly conswntrated in thrsx geographic regions- Ncw

c~f.' asd. Middle Atlantic and I acifi«. these lhrec regions togeth:r a««ount for 37 Per cent
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TABLE, 10

U ti. CANNED CLVI PROOUCHON SY; YPt OF FINAl PRODUCT

1972

PIUCIUctlon snd
Nutttber uf P!ants

'~ uf
Itu8srs Total

%of
Total

Stadia
Cssss

9 uf
TotalPo an Is

5 123.6.'43.731 5$.965

08 7 827.151 3

6 !94.951 8

7 6,246.360

3 4.745.280

Total

Sowoc: U.S. &.partntrnt of ."ontrnsrre, National Marino Fi.herl' Survive.  'armed
Fisheries» Produuts, 1972. Annual Sunrmar!t  revtM 1973 t. t.'urreut Fiatrcvy
Statist!rs. Ko. 6101.
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Whole l3!

M!need �3!

Cho wrier �0!

Jui w  9!

Spcotaltirs   I !

700.088 24 10.S01.320 13 9,150.463 31

1.953.214 66 S8.S96.420 73 17,161 756 58

2,964.105 i ~00 80.145.345 100 $2'!.657.945 100



TALLLE 11

SOVTHCENTRAL ALA%RA CLAM PROlPUCPi AS
PREPARED FOR MARKET. 1942.1972

Wholesale
Value

Fresh and Froacn
Pounds

Wholesale
Value

Canned
Polsnds Can'

5 2411
7.901

18.SS8
79

4.'03
11,346
34.339

1.374
260
627
629

3.231
201

5s5

8.32S
27.163
31.196

88
17.557
48.003

103,219
9.156
' 574
1,107

21,859
5.768

278

1,005

333
4.200

I 7,300
36,600
78.931
3.61 2

53343
3.040

34.126
233.174
24S.S18
139.596

250
1.630

4.000
22.620
6 269
3.055

23,108
1,083

12.019
73.618

100.751
10.926

sStandard cases t48-Lt poundal

Sown: U.S. Department of Interior 1942-1959 and Alaska Department of Fish and Game
1960.1972,
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1943
1944
1945
1946
1947
1948
194'
1950
1951
19S2
19S3
1954
1955
L956
1957
1958
1959
1960
1 961
1962
1963
1964
1 965
1966
1967
1 968
1969
1970
1971
1972

5S8.816
589. 00
68 902

528.753
6S4 ale
262 080
4138%5
S70.465
70 '.057
661.470
391.845
472,8 10
397.155
SS I 393
411 '10
490.800
173.100
3153315
344.535
388,8QO
I 53>Op
90.'PO
49UO
3.675
2.025
5.595
5,430
3.150
2.160
3,570
L,e95

37.254
39.280
37,927
35,2 SO
43.654
17.416
27.539
383167
463104
44.098
26.123
31.522
26,477
36.760
27.414
32,720
11.540
21.001
22.969
19.252
10.256
6.034

290
245
13S
373

62
210
144
23$
113

541 2.078
435.668
428,597
403.S26
739.753
249,139
494 402
672.314
83S.480
811.617
Sps 078
609355
498.018
732.555
545.009
6513157
230493
44 5,692
459 295
409330
245530
1 3 2.700

7 370
4.683
3.220
9,910
7.827
5%7
4,49e
4,7.td
4300



of the U.S. population bul ounsume about 85 per cent of thc national clam producticm

fhljlter and Ka Jt. 1971. pp. 4-5h

Consumption of cianis in the New EnglanJ region accounts for over 50 per cent of all

dam products consumed in ilie U.S. Ncw England. however. i» no longer a Nading

clam-producing region and must depend on otiicr regions for over 80 per cent ol' its supplies.

Per capita «onsumplion of ches in New England is ctosc lo nine times lhe national average

and cx«mplilies Ihe inliuence ol tmditiun iu lishcrygroducl consumption IMigcr and Nash.

l97l, p. 5 I.

OutsiJe of blew England. clam products are coiisunicd prinapatty in lhe Mid-AILintic

and Pasitic retuons. which aoeount respectively. fur I" Jud lh per cent of thc U.S, clam

consumption. The per «apita rate ol «onsuinption iu oih uf these areas is close Io Ih»

nalional average, ln a0 other regions ol' th» U.S. p«r ~gita consumpiion of clams is less titan

half Ihc V.S. average. These consuiription patterns are clearly associated with coastal and

nqn~oastal cnvironmcilts slid thc consuillplioil traditions  ound Ihercin. Sine% most cbms

arc frozen or canned and since targe stdpments cuit to west occur. product perishahitity docs

not create geographic barriers which could explain regional consumption patt«ms Ihlil!cr

and Nash, l97l. p, 5!.

As prcviousl> mentioned. in Alaska over 00 per cern uf the razor «lam harvest is

utilized for crab bait, A lirnitcd market exists For fr«dr, frozen. and «armed razor clam

products for human cc zsumption, TTiis market is priuiunly resiricicd to rhc local market~ in

the areas of harvest, although some frozen product is occasioisilly shipped Io institutional

markets in Anchorage. 'he greatest poteniial market for Alasku mjor clams is Ihc Pacific

Northwest and Califorma. This market is familiar with ihc raziir clam and it can be

anticipated that a large institutional market for Alaska's irc.h Jiid irozcn rariir ctamscould

be easily developed. Itou, dy half a dozen pro ~ssors in Alask J afc ill tcrcsicd in thi, market

once thc State's membership in NSSP is assured; iuembership siJnri will ulhiw mdividual

processors to bc cci icd as interstate shippers of fresli aml frorcu lain pniducts. When

Alaska becomes a regular suppli«i of razor clams on the Pacific-. Coast. a ii iuiITcant intrasiai«.

institutional and retail grocery market will likely hc Jcvclopcd. !lusicrcr, ii: tlic ahsence oi

the J.velopment of an cxicrnal market. the size u. Ihe potential int~uitutc market is

probably not su« icient lo induce a ugni0icant intrastate processing and inarkcting cl fort.
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The Canned-clam prOduCt h paCkcd FOr use as a gift pack. The higher Wet of harverling

and processing in Alaska precludes signilicant competition wi h the lower cost, publicly

acswptcd Ea I Coast produced canned clams. The canned mark«t is clearly not a potential

market for Alaska produced clauis as long as present supply constminls and harvesting

tes4niqu.w prevaiL

'iransportalion und Distribution

Time, temperature and turnover work agaiiist frozen seafood quality at each level from

harvest lo ultimate consumption. The amount of deterioration, varying in praclicc from

negligible lo serious, depends on thc control of each of these factors.

The transportation mode presendy used most cxlendvely for both canned and frorcn

seafood ptoducts in Alaska consists of the v~Mip method. Loaded trailer vans ar» shipped

by barge or ship to market areas. Freezer vans aiv. of course, used for lhe frozen producls.

Regular service is provided from all proscssIng ccm~rs. Air transportation is available from

att processing centers and is being utilized for shipiuc nt of frnh seafood products.

There ate essentialiy two distribution channels zvailabl» to clam processors in Alaska.

Onc channel, available to vertically-integrated prossssing lirms. is the firm's owu sal»s foris..

The other invotvcs tbe use of a broker. Seafood products may be consigned or sold to a

seafood broker. Thc broker then places thc product with wholesalers or direclIy with retail

and imtitulional buysm. Generaity thc targe and established firins us» their own sales for»;

whgc smatter ttrms use thc setvis~ of a broker.

gletchandising. Packaging and Promotion

Tbe Neatest change within tbc food service industry ir recent years has been thc trend

loward convenience foods. principally in a frozen form. The product must as~let» itself

with ncw convetdcnt methods of preparation. service and package Jisposat. It nmsl bc tasty.

attractive and bc able to cr.mpete with similar products real» J from a meat or poultry base

 Grant, I968. pp. 210.2I 2i. Tbc problem of qualily deterioration with frozen seafoods is a

significant onc. Packaging of seafood leaves a greeit deal lo be dc. ir d from Ihc standpoint ol

protection of quality lhrough the distribution system. The obvious solution is an inner
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wrap, either vaiuum or shrink IIIm. lo proli'i'I thc product I'rom dehydration. but most
ieafoods are not packagixl in thb manner. Vaiuum packaging woukl extend shelf life and
protccl the quality of frozen ical'ood products lllrubcr, lube. pp. "7-232!.

Thc ibm industry's promotion program is gcncmlly small, and rcgsonatly or locally
directed. One bye national producer protnotes canniM 'Iams on thi L'ast and West Coasts.
This particular tirm sells through brokers and has three promotioni a year: in thc fall, at
 'hristtnas. and in thc spring Lenten season. 1he advert ring media an. ncwspapem, regional
edit ioni of  cod IIousekccixng, and mdio I Business WecR hfcgacine. I u72. pp, 55*3 I

Another brge national producer dtrccts ib promotion to the Ncw 5 ork middk-income
group which is their biggest consumer. Il uses TV in hlew York and mdio and print
elsewhere. Product promotion is increasing sales itt lire hlidwcst. hut rhc Arm's managerncnl
contendi tlrat the potential sales volume tivcre does no[ Iuittly the adverusing budget ot' the
Fast and West  oasts, Another national Ann strcssi~c their frozen ibm products using TV in

Ioiat ized areas such as �eveland.  'olumhus and I3etroit I Surer gluuugenrcnr,llegerive, I > I,

p.  r'I.

One of tire largest ilam Arms tn thc U,S, ionduits an aggressive trade poimotis>n
program in n jor Fast and West  east uirrkcts Il uses newspaper coupons and foureotored
ads in Family Circle and Sunset magaztnes. A key part of tile profJam ts a Itedrl promotion
with brandixl and private bbei uems for minied and choppev ilami. Onc pronrotson e. bo~lt
around a 5~4.95 hot dip snack tray that is olfcred al SI4 ij5 with two of their firmiiaoncd

idam labehx The text ol'one of lheir aditi worded as foIIov s: "Our fresh-tasting mincing and

chopped ibm muLe the tastieN hot party dip you ever dippy into. And il you1I try our
recipe. we1I pay you SO.M I'or the iraikcrr >oull need for dipping. Look for details on our

& play al your partictpat>ng store" I Adrvvrisrug Age,tfugu rnc, 1973, p. 3} I.

ln Alaska, promotion of mzor cbm products is only accornphihed by word of mouth

in the limited markets that presently exist. TV. radio or newspapers am not utilirixl. Trade

journals usually nscntion thc cbm product of Alaska processors along with their other

seafood products-

An important marketing consideration is 'he adverse cfl'eit that paralytic shcllAsh

poisoning fred tide! has had on the marketing of clanw. When a ban on harvesting ol'



shettftsh is put into effect by state hest tb oflteials the public i out'cadence in shettfi4 products

is lost and sales drop signit teantty. The publicity given to a ban has Ihe etleet ot dissuading

shoppers from huying all kind~ of seafoods in irons and restaurants. l ven unatfeetcd

species such as lobster. fin tlstt and shrimp arc spurned by shoppers, ln I97', ll» hk w

England area suffered from an episode of shet tish toxicity; Iw~'~ have txvn estimated to he

as much as S'00 million dollars t Erroaun sr hfcgaelne, I 972. p. u'k Such lo ses imply thc

necessity Cor cooperation with. and setfvenforecntent in. thc Alaska Sttetttisb Progratn. A

PSP incident on Ihc Wet  rxsit. associated with Alaska prtxlueed rarur clams, wouhl result

in severe negrtive cxlernal effects on other uneffeetcd fi4erii~. not to mention thc efteet

on the slam tishery. Any existing animosity wilhin the lathery toward thc State's progrmn

should give way to a spirit ol' cooperation imply as a matter ot « if interest.



CHAPTER V

DKHIAhlD, SVPPI.Y AtiID PIIICES

INT RODUI:T lOyl

lhis report is son»luded by drawing on tlie intorniatiun present»J in tlic pre»ceding

chapters and other sources to analyze Ih» economic»nvironincnt in whi h the Alaska clam

fishery must compete if it is to be su»st'ss utly di.'li.'lop J, The analysis consists ot an

exanunaiiun ot' ihe past d»niand, supply and price tr»nds anJ thc changes that may be

exp»»ted in Itis' variables in the I'uture.

DEKIAND

A »hara»I»ri tic ot all goods aiid scrvic»s. in'lu ding »loins, is that the amount purchas»d

is depend»nt upon price. bu!'er tastes, incoiile. populatiuii aild Ihe pnce o  rs'Iat»d gixxls

Isubstitut»s and compl»m»nts!. This section Jev»lups what is known about the d»mand  or

»4ms in the Vnit»d Stats~. WorlJ demand li not consul»red hirs' bc»aux» Ihe U.S. Jocs not

export clams Io ihc rest o the world, Nor is it Iiksly that the V.S. will hswoin» an exporter

o  clams in Ilie future. Workl demand is oi Jy rcl»vant, there on:. Io th» extent that it atlssts

the price that must be paid For imported clains.' this asp»ct is diss ui~M below in the section

dealing with clam prie»s.

Consumption Trends

The sonsumption o  clams by U.S. consumers is part of Ih» broader consumption

pattern for l'oud- isb products. U.S, consutnptiun o  food lish is  or»cast to incr»esse by 33

pcr csnt from '.' billion pounds in Ipli7 to s.9 billion pound~ by th» year '000. Per capita

consumption. however. is cxpe»ted to  all Irom I I.0 pounds Io 9..III pound~ over thc same

period Ilkli. i'I vL. 1970. p. 5!; Ihercfon:. tbe growth in aggregate Fisti consumption will be

derived primardy froin growth in population. Per capita consumption s'.rce 1950 is shown in

Table 12. It can be s»i'n that Ihc downward trend in per capita consumpt'on expected by

some has not yet begun. Ind»s<, an upward trend appears to bc developing.it rcniains to be
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TABLE 12

PER CAPITA CO!ASSUMPTION OF COS!%1 ERC! ALLY CAUGHT
FISH A!9P SHEL! FISH, 1950-!973

Per Capita Cohsumtriiun

Cwi!iau
Resident

Pupu!atioa
July I

Fresh
hn4

Fforeh Curer!Canner! Tuta!

Pounds. Er!ihk MeatYear

c Preliminary,

SOurCC: U.S. DCPartmeht Of COmmCrCC. NatiOnal htanhe FiSherier, Servke, Cum'hr Fir!rer3
Srurtrrirr, 1973.

e2

19SQ
!95i
19S
19S3
!934
19S 5
r956
1957
I'958
1959
1960
19el
!962
1963
1964
19eS
1966
1967
196!i
!969
1570
1971
I 972
1973s

0.!!
!.e
153.9
6.6
I S9.7
! 63.0
lee.l
169.!
172,2
175.3
17!I. I
! I!!. I
I I�.7
I 1�.5
I I!9.!
I 9!.b
I 93.4
195.3
197,1
!99 I
201,7
204 3
206 5
'Oil I

6.3

s
64
6.2
S.9
5.7
5.5
5.7
5.9
5.7
5,9
S,t!
S. I!
S9
e.o
6.1
5.8
6.2
6.6
b.9
b.e
7.0
7,2

4,9
4,3
4,3
4,3
4.3
3.9

4.0
4.3
4.4
4.0
4.3
4.3
4.4
4. l
4,4
4,3
43
4,3

4,5
4.3
4,9
5.0

O.e
0.6
0.7
 l 7
0.7
0.7
0.7
0.7
0.6
06
0.6
0.5
QS
0.5
O.S
05
05
05
0.5
04
0.4
0.5
0.4
0.4

l!$
s

I 1.2
I l.4
ll s
IO.S
�.4
lo
IO.a
10.<
10.3
10.7
10.6
! 0.7
10 5
! 0.9
10.9
�.6
11.0
11
I I.I
11.4

12.6



seen whether changes in pcr capila consumplion tx,cutring since 19 i7 «rc ordy temporary

deviations froin a downwaril Ircnd or whether Ihey actually rcprc»cnt a ncw upward lrcnd

or higttcr plalcav.

Significant trends hase be;n takirg place in Ihe composition of item that make up pcr

capita consumption of ft»ticry products. Tuna con»umption increased from 1.9 pound» to

2.4 povndi. pcr capita during thc l959 1968 period, Shrimp con»urnption inure«sed from

1,1 pounds to I,4 pounds pcs capita.  'on»vmption of such bottom fish as ground lish and

os<an perch fillels and blocks was 1.5 pounds pcr pcr»on in 1959, compared with

pounds in 19>g, These three items together represent an increase in per capita con»uniplion

ol I.b pounds. This inciease has been offset by itccseasxw in oilier pr >ducts. cg., canned

salmon. canned sardines. and oysters IShapiro. 19'U, pp. I '5-1'o!.

I'er capita consumption of ckuns h«s remained fairly stable over Iirnc although»omc

recent inure«»ss are apparent. Table �»liow» actual and projected aggrcg«tc and pcr capita

COnsuinplivn Of clam» in the United Stati! ftX>m 1947 tO 'GIIO.' The rnO t recent prOjeetiOn

by the National Marine Fishery Service su~eats that one cannot expect significant

adJition«I changes in per capita consumption >I et«in» I U.S. Dept. of  'oiniiicrce, Yationat

h'l«rine I.i*eries Service, 1970. rcvi»cd. p. I I I; «Ithovgh, as Ji»cq»scd below. some increase

is possible a' a result of fulurc eh« ngi» in relative Ii»h prices. Aggregate slain consumption

will continue lo experience growth as a rc»utt of an increase in the mimhcr of con»uming

units. A source of consider«ble uncertainly about the future i» that thc per capit«

consumption of cl«m products. and thus. thc aggregate consumption a»~i«ted with each

year's population. can diverge aignilicanHy from past trend». in either direction, Pel. capita

COnSumptiOn iS primardy detcrinined ' y lhC relatiOn»hip Of COnsumptiOn tO inCOine, hy

changes in relative prickle. and by tcchnical changes in product form. A ch«ngc in cash of

these variables is possible. il' nol likely, and»uch changes can cau»c»igaificant changes in pcr

capila sx>nsumpt ion.

4clwl aRv»~l lrr urlw»a~a. roiw tw Br l.l»J> «a ~ s»O..wa »hi s!> a~ i~rl ealnli Twa.~lv
Aopvthl Ht aDI4 rolAepvon t4wx uh4 Ass Dies wteoru eteI»44 cry r1as4t i ydaski oil.
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TASLE 13

UhlITED STATES ACGREC ATE AND I'ER CAPITA
ClhH CONSUHPTION, 1947 - 3ct00

hggregare Consunrpt Icc n
Hillion Pounds Per Cont
Meal Weight Change

I'er Capita Ccrnsumptlccn
Pounch Slea  Weight a

U.S. Redden t
1'opuiation Sli0iom,

1947 38. S Ib7 144.0

1950 43.4 I '.7 .'8b 15 l.9

195S 35.9 - I 7,.1 ,217 Ib5.1

19b0 51.0 4 1 'I8 t 180.0

19es 7'i 3 41.8 .373 ~ 193.ti

}970 105,5 4t .I .518 '01 8

1975r I I 5,1 9.1 .530 2I7,I

1980 1.'5.9 9,5 .541 a3'i 7

I 9lt5 I.lb.9 8,7 .547 %50

I 990 147,b 7.9 .551 267.9

3000 I b9.b 14,9 .557 304.5

Sources. Ivational Marine Fisheries S rvice. Basic I conontti InJicators. <Iams. Working
Paper No, 55, April 1970. Tables I I-I anJ I I I-I. pp. It, lb. 1970 estimate o 
actual apparent consuntptcon obtained by dding U.S landings anJ imports trom
U.S. Department oi' Coninicrce. Iv'ationaI Harcnc I-'isheries Service. IysIccry
Statistics uf rice' Uiured Srirrc's. I 970. Popcdatton tigcrres are revised to make actual
1970 a benclimark tor projected population bot  h rotc o  population growth
assumed ill Basic Economic illifli.a lot92.  lani92. Is retained.

I

I'igurcw a ter i970 are projections baseJ oii the asvuncptron ot declining income eiastiinty
through tim .
>Ptojections based on Table I I I-I; aulhcim converted round weight to nteat weight Icy
appt! ing per c~nt chantns in 'I able I I I-I t roun J weiglit r to I ahiv I I-1 t meat weight r.



Con timer Income

'Ae income elasticity of deinand, whi«h nieawrei  lie degree ol «nii iiily vf per iapita

consumption vi' ilami to changes in teal per capita iniome. ii abvu  umty: I: = !  i>I. ThiiI

income ctastiiity coet'iiiient meani that a vne per icn  incria» in rial pir capi a iniunte

would 'ause pi'r ««aplta claln curl>ilinp ivn tu incr«a»' h> ahoul >inc a»d vnc- inih per c«nt.

This coefficient. ai calculated troin the da a for the I'>41-Iv73 iicriod. i»tati> icatiy

dill«rent froin ecru at  iie five per ceill k'vei  U.S. �cpt. vl   i>n>In«few. Xdllvrldl bjanlli

Iii>hcrici S.'rvice. I975, p. 10. revisedk 'I he above coeftici«n  ii applii.ibk tv all iiain

p oduct tvru: a separate «ilimate ol in«om«cia> i-ity i>i' di>i>~nd,;.pphcai> c uuiy tii tlii'

frisb and fror"n produc  tvrm, is I: ~ I.ob. bu   hii eitima « ii no  i ati.ticaIIy di t«ren i
from ecru at the liie per i'i:ii  lii'el  hash «  i I.. Iv7, p. I SV}. 1 iii miani  hat one ianiiiit

be cont dent that 4 = 1.0 i is nvt in fac  I: = 0, t' = l.lh> u cani thai thi p riapitaI I ' I

deus>nd lvr fresh and frcren ilam prvdui s can he i xp it«d io grow at shout itic >aine r ite

as pi:r capl J iilcvll>e. I llis grvwtll pcrlvrlil.'Iiiiie . uIJ be ioflli'» la l enhailii'd. perliapi, hy

Jeieivpnien  uf fresh aud  rosin product and paikagillg iuruli tll.>', Jie ~ ll lri' Jppcalliig to

pv eutiai buyers.

lte a i>e Prkm

There is no int'otmation available on th» itt«i i ot' chaugi» in reiatiie price,

parti'iularl! ol' changei in thi priiies of other food tiifi pri>i u ti. vn the p«r carpi a

consumption ol cIatns. It ii likely that a decrease in  h«priii ut ilanii re a ive to vthir  ui>d

fish produ«t>  not neiiessaiily an absolut«diicreasel will ociur over  lie next »ieral dccadei

and that this deirease will tend io ini'ma«per capita iuniumptivii ot ciuu pruducii. the

presumption of a fall in tlie relatiie priiie ut iiaini ii bas«d vn  lie  r«nd grviith in p r capita

demand and population, the ri !ation vf present world 4nd>ngs to tii«world s KE a...  the

degree of depi'iiiknl.'y on imports. Intormation on thi»e a  rib« ci for each iif 'sei'eral

sek>cted speci«i is shown in Table t4. As de from scat ups, «Iam Iandingihav«miir«ri>i>ni  o

expan J than any o her speciis  only abvu  I per i>en  vf  he world 3ISY ii being harv«i l'd i

and c am impvrti in Iy >7 were only about three per cint of to a  U.S.~pphei  ahoui five

pz cent in 19737. Thus. it can be expei' ed  hat growth in demand for cianii in the U.S. can
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bc 1upplied without large 'nercaLci in the real price. fhi1 1ituatio!E EL m eoi.traLt with EEEo1t

Dttl'L f EPCCi~w Ot tidi anJ kelt ILL!1 fur 4hieli POtential LuPPI! gVOLeih i'L mOrC hnrireJ. A'L 4

rL'aE t. lor tlEL.Le rpe'ice. 1!lliife J LEEand IEEerea4'1 will hc aeeonif anied b! niorc ucnii e'Ent

real priL'L' inereaiL>. II!11 prL'Jietion i»upported hy a ffureaEE iii t'ouEEE!ereiaf Fi1lieriL;

stati.tieal analyLi. ol demanf growth lor thc period I'risl-' !00. h! 1pwm. and rlie

eon!bi ~ 1ation 01 rf!eEc a!tiriiatL~ willi Eilfofiliat!LE!i iii il'L'JIIJI1IL' Ll'ppliei I ffeff. Cr Lrl, I' ll !. p

"ur. The reit!It ot' tlieir anal!"ui l~ A!own iu Table I 5 ilE 11!e turin o1 PfL!iceied IELereawLN lli

thc real pri c ol caLIE pfiyduet on the wofld nizfl:et AL'cord nip I!it hL Le eL!EnratcL, tlicre wilt

he IL>~ upward pfeLsule illl tlie feat prier Ol elzrrii the!E on spy Other itreeiei . weept wallop..

f liLwe projections mu11, ol euu~'. be ini'rpreted eautiuuLI!»L tliey afe fLJ'aL'd ill nL'L'e11!i!,

On a number Ol 1iriipfit! in/ aiwuniptiLLna. NeEertfielei . they are Indwvine. th» auEILELrL
I

belieLC, ot' thc lireL tiun ot ihe luture preLLL!re on rL'latiLe prieei.

fn EEEminai!, thL relatiie PnLe iii elan!L ah!iulil rslf oier !lie!EeL t «Leraf deeSLlei in

'OEEEPaflLOn 41EIE uloLI Eidlef! tifodiletw JEEJ llili I. II iil rL'lar!'Le Pi!Le JILLLIILI IEJLe a Ia'L'Lifahl»

if yet undeterEEE!neiy. iillpaL'I Lili I'L'f 'apit J ctiuw!E!EEfulon il IIL' JIEELLLL11! <LE ti Ei impaLt 4!II

de@el!if o!E I IEL' ac!liat 1 I/e ol t IEL L I.Lu!EE'.e ur I etatl'lL' I'free JE!d LL'1 '!114 i 1LLiel! i ...EL!EEEEer'1 'L le%

«IJEEEL a ~ IJ iltflL'r looJ tiLIEe1 a1 Lululilutri I iyure 9 eki!41 1lial ILL!4Leii' ,Hi and I'E,.t

CEE rL~Lef L Iaiii prELei haie 1!1en illofL' 1lou I! fllaEE e!L.Le~4.'I ILfieeI Lir all Lihhle iriir aud

EIEelffrif.; ainLc f971 lh» chil'erentiat I!ai 4idened draina.«all! I hi!i t!Ee p!LdiLted 1re!Ed

chantw ln felatl'1'L' pr!LLc 1'1 Jf lead! iiil'ler wa! allJ lw ee!EJE!II'L ollL;oiilrlburril tae'lof lo4aril

flic reeelil iitcfeciei IIE pef capita i oiuuniptioii.

SUPPLY

DEEiwtk Sour@>

fhc Enajofrt! ot clam har1e1ted in thL lhii!1 J Statei Lo'lite 1!LL!n 1'EL I-au t'Liait: thc

Mid!IIC Atbntie itatL~ are lhL Iargii .Oppfieri. Tawe l!L il!LE4i the rLyaonaf Luppl!- and

di~trifiutIO!E Of Ia!EE lrarve tLM in rhe U.5. in 1! ELLl. Ot' ll!L efa!EE. IiuidLLI in thc !IEJ-Atlantic

StatL> 75 per cent are EIEippe J IO other regiuil~. elE!ell! 'IL!1 eLEniil!!Epthiii iii .iL 4 I ngla!Ed alld

On lhe N!'L>1 C oa11. I l«SO',Eth AtlaritiL Srev E~!EL> hei!aid thL' !IELI-Atlantic in elani

production. anJ eiiporti over I!aft' ot what it priiduc"..  la!EE proilvLt!L!n in the South
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Atl«l'}tie ri cuneentI'1!id l««id»» tlli'   hii }Pi«kc arc« 1 klrlli'1' J'nd .4«d» 1'171 1» 5 }. 1 hi'ii'

 WO Pre«i «re thi Only leg»»1«l t!i'1 ea}iurter} Or il«nli rn rhe U S. All otirer regtO!1»

par'tie}dart! thi' Xcw L»gt«rrd «lid V«or re leg}uris. «re net »»porters ot el»!»i No Jm.! iersci
both «i «n rnporter and «» esporti'r. »'hli'0 i»}gc ti, Jlo»g sv»h rtlc l»ghl} pi'nih«lrlc rl«tule

ol thc unpro«i*d produit. that ti!c v!luc «Jsti J tro!» rhc proiiiirn� it«pc ii t> prc«tly

captured within i «ch r foo» ot h«ries .

 t«ms co» tit»rii ' pir icnt ot the tot«l U S, »ilrery I«»1dinci «»!I 1' per cent ot

ilrclltrih l«»d»1'i in  973 i'«iid o» weight. S»rt «l«n», Unilcd priniipally tn Vrrgini««nil

iXev Ierii}. «ecountid tor 77 per i«en  ol rhi 11; ct«r» harvest: hard cl«mi tbuttcr,
httlencek, round! ta per ient; «nd iot  il«n!i. tt pcr cent. 1 h«riit ioniiitcd of oii«n

stu«hu". 1«n,".Ia. 1«!ul. i»lit«} i«oui .Ind»ltsed Cl«nli   U S I}ept. Ot   Ontn«rie, N«t!O»«t
Mal'1rli' 1 iihi'rli'i Sere! 'i',  rlrrcrn fisher} Srur!tries 1973}. T«blc 17 prcic!} i U.S. il«»1

l«ndtngi b> t>pc tor « cited }cari lheie ttg»rci iho» th«t user titc pait two dceadci thi'
surf ct«!n h«i rCpl«icd h«rdd!eH «nd, to a lc»cr circ»t, iot',ed}ett c!«»rs «i thc moil

»»port.rnt >pectcs Itce«uie rhc sllrl' el«I» h«recit !i «ppri!«i'pirl" MSl'. iti rc4 ive intporta»ci.

c}»1 bc cape«ted ro dcchne in tl}c t'uture. 11!c !1!ost hkily re ~i cinlellt !i the ocean q s«hog.

whiih h«s «n i-.titn« ed MSY of around 1 50 !ndhon pounds  U.S. Dept. of Comlni'fci',

hlation«t td«rinc Frshcrics Servi c. Cununcrriul Fi}Aeries Rcvtew. 1971. p. 171 and « t971

harvest ot' 2.0 nnllion pounds  U S. Dept. of Co!»merce, H«tional Slannc Fiiheries Servtcc,

St«thticat Digest. 1

In 1971 the middle Atlantic states led with  }1 per cent of thc «lam l«ndingw, followed

by thc  'hesapeakc states with 24 per cent, Nc» kngl«nd 13 per cent and the P«cil}c Co«it.

Gulf and South At!«ntrc st«tes w}th thc remaining per cent. The breakdown of 1971

bndings by region, st«tc «nd type is shown in Table 1 t.

Foreign Sources

Clam imports hain  general y been small in relation  o total U.S. supplies. Table 19

shows U,S. clan! landings and in}ports as «per cent of totat U.S. supply. It ts unlikely that

significant increases in the proportion of U.S, supply m«de up of imports will ociur in thc

near future. Both cot}tinuiug changi s in relative currency values  which have made imports

91
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TAIILL I!I

SUSLSIARY OF L'LAN LANDINGS 1!Y I L' 'ION, STATL' ANI'l TYI'L. 1971

 ttrousand pounds r»eat weietrt I

Other Ter atHardSurf

5.'50
I.i65

49
I II

155

6.464173

IS4 12 401
31.245

7,I�7
51.4S,I20' 10

14.070
6.344

'0.414

Q3 5.966
I, It.t 7
~ 169 5 91�

7,752
4.507

12 '59

15 1
I!t

300
I I!

95
366

9S
413

Gulf:
florida  west! 103

464

Grand Total r .fr552,535 I 6,666 84.4119';636

Source. U,S. &:partute»t ol Cot»merce. National 6'lanne Fisheries Ser~ree, Ffrheey
Strrtistrer of the UtrireJ Strttes. 1971.
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New I »gland.
Marlin
MJssae,rosette
Rhode island
Conneetieut
Total

!diddle At!a»tie:
New York
New Jersey
Uel.r ware
Tot AI

  Ilesapeake:
5'iar> land
Virginia
Total

South At!a»tie.
Nvrtlr  'aroltna
South Carolina
Georgia
florida  east!
Total

Pant le Coast-
Alaska
Washrnt;ton
On. gon
Total

3.65II
~ I 711
7.694

40.103

6
1.175
I .One

276
5 15

�,549
2,476

113
11,13b

7
1,495

S! '
' 0t4

102

~0
446

S »Srr
~ t65
2,767

I�5
11.19»

102
7I!II

20
910



 n<lltil>n'> i>t 1><!ill><I>> nl<'nl '<i<'I h !

loll><>rlw i<w I i.'f  . <'n 
<>I T<>l Il4 i> i<lLllld<l!L'i in	>or hY<';>r

SOur«O! U.S 1! t>nr n<«n  Vf  Oinni«r<O. XS iu!!at 5l~rin« t<>it>«i<«i S«ri<r<. I oh«rr
S <>risli<'«>f  A< U>« «d .Srsr<n. 1947-1971. ~nit U 5 1!< 1!sr n!on  o   .'on!n!«ron,
 'r<rr«u  I:<>i ir< 5rer ! i<a, hi'o. 610'5. 197'.

I�

194?
; 94  
1949
1950
19S I
195 '
19S!
19S4
t955
t 95 
19S?
1958
19S9
1960
19el
196'
I 9e. 
1964
1965
1966
1967
I 9et 
1969
1970
I 971
197'
l973

!7.9
<9  >
!!, !
41.1

!9   
! 7 . >

I
!4,4

!99
! 6.4
4 5.0
49, >
50.!
54. '
6!.4
64. 5
70. II
7 '.  t
71,S
67
 IO. 7
99
t�. 5
  9. I

I 0 >.!

,>.  >
S  
5   

'>

5!
 !.4

'7
!

' . >
'. I

'. t

I .b
19

'.4
,e

3.7
6,!

' ~

5.  I

40 I

4' '!
4<> '!
4! , I
4S,'I
44.0
!c 7
'7
41

!9.1
47 i>
51 7
S!

<>5 4
 > > !
7 8 7

7!.9
<>9 b
II 4.4

105.5
90. 7
'! e.!

I I '.I

S!

97
I I .t 
14 S
9,S

7 5>
 >.
 ! '!
S S
4,1

�
i I

7
, >

! 4

  7

6.0
*.b
7,S
5.'



rel.'It>eei!' >nori' elope>>!i>i I «nJ thi' !>z«bie u»ixpt,!>teJ il.irn i[uii i I» tl>e jl.l!. n>«ke

pli!port>ii»«jlj»tv[i' »»pi»li nnllki'Ij.

I «rill Ie!'ei! I i!f at.»n! I>«ii' t!i'i'» 1 «II>t>i> Itt Ii'i i'»I i iu»i .I! ihi>it »»I I Jbk!  j;I»J 1.
jhi!i' fi'>3»i'[IVI't! Jfi' p>T>l,'Ijj! fe!;>V»i>l>le ti![ tl>e T>>ere.> i' »1»III>i>[[i,>i J I'i'> ii'»I i!I li'tJI
U.S !uj'Pl>i'i iiei'nirin" Ir> ri'«'»I ic«I!. I l>e T»«jor»j i>l el.>nt »tTPi!rl! Ji »> J«VJ»neij li>mt
I Jhli' ' [cpu[[! ii.>I»»»pofti bi iv»nl>1»l or>p»1 J»il li pi ul pfvJ»il li f I '1 ' J.tp«» I>Ji
h>iti!riii>ljj prOi > Jii} ll>e I«[Le!  p»t O.' i«in»i J ii., n» i»>poiliii »>ti> tl>i. I '! Wl>ile  ':>n.il.>
b.t! Pfo	JVJ I'nvil i!l ll>e Ire	1 JTIJ l[oee» i IJ>'»»»lii![li I'[eiul>>,.hl! tlti'   JTIJ>1>»1
pl!'lire»ii' lo[ tj»i Ii!'i'>J»e'I 1 i'if»'I !u[ e!I>of> Ii bJ!i J»1 1>» l i»1 lt>e»' I >[i!I Iriu' 	> lu! I hi'Ii'
.>fi no e!>i>v[t! i'Il iIJ»1! I I v»> [I>c L..S

Al«ik«'! VIJee»1 lh'I' 6 Jlli»>JI S»t>pje k! !ten'I

lhitorti«tjj ti>c LI S el >n> hirieit i», i,oit»iteJ .JT»iwi .nl>r, I! i» i»[i. h«nl Jiu!
!vl il>JII clJI'I'>! ITV»1 1 lie I .I!l [ VJ!l vt 1 1i' j.> It 'ij 5». Iei I I>>wi'ii > ~t>> k h»»l J>>o!I

PL>lh»lv» J»[I eol'>>Pi'll>>o» tvt' i!l».II'»ti Te!o»>ee! L.I'I hi' e! I'i' I ul tv >I»it»»il> [lie
Jiu>il«j!>l>tk ol lhei>.' !Pc.;e. Vl il.>i»i I iiu!. 11>i >>.IJ!l>o»JI iii»r.ii i» ifo»>i-l>e ~uj>PI[ ii>ll
bi' Jii'»'»jll»L .It lhi. i«T»e t>n>i.' ll'IJ[ Ji'»1,»>>I lvT i j«itt> 4111 j'i' >I».fi'J»>LL 11» !>l»JI>o»

iltu»IJ»ut be i»li. rlire[CJ. I>uwiiir, J!»eee!!«[II! ere«t»1 ~ J» 1 i»IV»l>i Pi!le»l> JI I >>r AIJ k«

prvduie>j ej>>» pri!duet! vn lite 1..»t t'o«!l »>«rkit 0ei >n iiuil>iiei. Jjio knoiin .» n>JI>i>»me
«n J bj,'iei: >tu«IIV', i' 1!t »I «bun J.i»t il»JI»>»e! o~t the   ii»l»>i'»l.tj il>ell i'it I !>etc I » "1.»>ij,
tttut[! tv e!t«bit!it J t>!her! tor tl>c!e ej»>ti I> tie heen PursueJ»>Ter»»1>JT»li Ik 5 jjePt

Cvinn>erue.,'!'«[ton«I '.kj«f»>e Fl!hi'[>e! Se[!t i» �»!»!»v[>dl FI!j»[7>'92 Rc!»'>e fuff 'Au»il

19. I, pp, '0- I l. Qu»>t>t>i'!, .i! '!ti>» I«J bi XJ»vt>J! .[I >r>T>i I >ihe[iei Se[! >«reii Jrilii[!.
J>e � I.'fi'Jt tj>J[ I! 5 P>i>ijuellon ei!ulJ [e.> II .I »!tJ»> '11 J»»t>JI !!i'IJ I'I Jhu'»I 150»»11>v»
pvu»J! o'I »Ii'Jl! I IJ.S Dept »I  .o»»>>eric. XJ» ii»«t  I «[»>e I'Iihi [>i'i be[!>ee.   Vfn!n>' >>J 
Fg![[eries Rc!ir>e, Apr!l 1>j ! I . p. 17[. I h>! J>T>ou»> I! Jjn>o!t >U pi'f ii»l I'[c Jli'[ [i>J» pfi'ient

V.5. «p>gl'cate et«nl eon!un>plto».

Ti!e!e Jbu»JJI'>1 «I[i'ff!>the iv»rei'! v> i»PPI1 'l[eiti>et! IE![eel»!>' Al.>!k,> ll''o»1 tl'>e I '~t

  u«!t >n«rket ti>r thi Iur!ie«bh' lululc,   u»! 	»i >[I! AI I!k J i > I IT» II tic>! !huulJ !i't It~

!>baht! on the Wc!t  .v«!t m«rket. I'.>hie '.  !howi V«.>tt.   V.»t ej.»I> IJ».1>njt!. Jll ot iil».h

9>j



TAB LI; 20

TARli.F SCIILDULL< I<OK I tIPORTL13   LASI<t, 1972

Rate u  Du yQuantit>

Communist Cour<tries

23': Ad Valorem

35'  Ad V.<lore nl

35',I Ad Valorcnr

I reeFree

Source: U S. Taritf Commission, I'ur<JJ S<l<c<I<<l< r <rf rln US, l97 .

TABL ," 2l

TARI Fi KATL'S FOR ISIPOKTEU CLAMS. 19611-1971

19711970Prior 196II 1969Cled <I'6:

Canned, Karor 75;: 5 *.0'.6

 armed, Ott<cr 0.0'.

Canned.  'bm Juice I 7.5'.I

i 8.5;<. I 7. 5'<

I 5.5% 14.0%

16'

Source: V S. Tariff Commission, Tarrff 5< Iud«I<s of rt<e US., 1961tH<>7 l,

Article

� ance

 . a<1<<cd, IL</or

 'armed, Otl<cr

  art<lcd, �g<r< Ju <co

Otl<cr  I'rc.h,'I<rorcnp

Pound

Pout< d

Pour.d

Pour< d

Fry World Countries

3.5'3< Ad VaForcm

14.0'.l, Ad Valvrent

tt.5;< Ad Valorem



 ABLI< Z2
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JI ' <<a[ J»1 tl>u   i'it   »'Jil »>jr kel A[ >iLJ >i .I> [srs' a'I'>I J ii'[<T>as'li >»,.[1 ['ra><I.> cr i < u>1 i>1

Ih>s ra'g>sa921J! f»JTL<'t  i>'«'» Il>.>t lha ['Js'l>a   <'J I >s J .;>[>s>J»T». I »i'92 '»1[> rl r > t.ililu I >a.
VU>, tlii» >i .i n>Jrk:t [ii>lu'>I». t t,>i .Js[~~LJ» 'hi t>i »nan-.u»s<>»a[s»s'»»>.»Lut I»a
<'aJhhsha J J»il <Jua<>n>»>.lit»t>u»JI »»akvl Jr.il thi »,«kst t ir r.>ra>r i[.»'a lair .r>ts tii» .»'

Il><' >>><»I ut>«sa»s v[s[ss>rt<»»l>si lii> ilats> >i[»i[ A[> [J I>ri>v'.>.T>iin [n Jitsf>I>. » ' i I>kuli tl>.il

A[JikJ [>rasa[»ia J trv.l> .>i>J Iroren ilJ»>i i.in I Jrt>»i[i al».sk>aa >is>[s«>Is a[ .,

[t>'' I,>i[   i <st J»J 5>[>»1 ai» ths' ['>ail� >a   u >st »>» Lct 1 ' . I»'>»'a l J > I .', I 'J I . >n»>'»a'> ~

»»" hI t>»! II<'s[> Of If Ja'n a [JT»i »I t>fi> O'I s'J» 1»J a I. n>s >I Ihs' >air»>uf ss ~ '>u I '.><I>l's J'< J>IJhlu
tl >s a»isu»u.ibis h»1 [i' i t>kftl. IUJ>,'E[>iLJ [s>uis»s»i sa>[[ J[ i> h:,i'la[i !ai [ r.ii>,li',> i.in.>VJ

[s>a<J»s'I Etna> a,»1 I'»Jk; ».>a'JJi u» 'tl>a 'l4 fil   sa»sl »>Jr[.it b >, h .> Jiiuli ">»»i<» i< I[I I> »as Esi
JN J>E t>1<' 1» sts's[>fa'J<t »is' ul Jf J"s'i Jln[ I['>i' au[I>lis JI>u>> ail »> 'ifi' 'lii' », .>1 J tii Il'l<' Sl Jts'

aW Eauii>hla uu>T>l'i>,>liu» ls>r ><k>okJ Iul»IV u>l '>hr 4a'sl   ss.> I »'>,irk<'I i Ella' [sf<is[i>i li>in

s!l I If<a> i[J»li h', th,.>sh > <TI>»»l»J U»t>it>  ..>l<>a»l'>J >i »[i['ts»'" s<»>s'.<I Il>u E i'sl  s>J I

I'»Jlka't >t [sf<'ws'»E. 1'r>>is>l' >[I! I!>a' l>J>E I»Jfka I »'I ul >1 .>s Il> I afsa> I >»1 > as»i a'I»a'af [II»>i[I
 'u[»i»h» [s>> al<>s<'r~ .><«X[ss'T>c.'»s»>" <[II II. »tli sa>>h [lac»1'I>us[«i[1<i» a > all;sl",s's i»'»>t >f I

thus«' >'i,sl;»Tl 'Ts'J»>,it.>sLJ [»' I> ''Ii»u, II tis>i',> AIJsk i J»st ttf»> h > l»T'>ts>.i t>u i»>f

I »'-'f l'fi'Ji> f>s au»1!' 'l>I u>a t'i I'<i,a>s' I ass»>an>s a al'I Itin E  J I E <a >il >1>J< l i''I Jan> it hu <>»>:

»>ts'»«'.  »l>t 1[iV ['>a'J»s l>s'»»>i>in>ss'i s>~»>l> .»>Its»1 lia>l>l lsi,.>l>i»ls ." 'ns'i Jf t >i' IT>.»»

[Jit<» tt> <I »>a»t ha. <<ia'fi ~ '>>I<',>rs' »!i'If>J J»al isi»l[ a'I>II<<» Iris»> [ .1st E a» I'f il»u<fi

 . LA' [ Pkt  [ 5

As J>ss»<i<'J Jhi'ii. I.>iuf Jbti.' ihJ»l'a i »1 I<'I >t><a' tsr>. J> i>I li>i><I II !>s's. hut['I thiisu

'»rr>T>E.' »1 I.!C 1< s>:Til ['Ji> .>»J >[as>as' [sru]iit 'J Iur It> ' 'li>I»fa' tu>isl I'i >1.>'<i' J tJ><'>T.ihle
>n>[a»s t <in L>»l su»! <»»tat >l>N. [ [»i s<'a 1>u» s<'a'ks t.a .in J[, zs. >[i; i I t< i I's isl ~ I>ur> 'i «n it i>»
t>r«ni ian lh» <v»iu»[>t>V» ul,[J»>. »>a[a[as »J<I> v>;tie '! I« I. Vl .[>J»<as >i> Eh» [ r>svi i>l

a>lhef futJI<'J ti>VJ [6[>a.'b [hli J>it»>a.t>u>1 >w I><' ss,>i! hu 'J»sa' J s'hJI»'s' i» fu[JE>ia' [>f>a<' u, '>

i'  ilf J J f<'s>>lt ut hJIT[<w >T1 v'ttiuf t'1> <s. 'Eha [srl a' vt 'I,»>'I hi »>[! 1>» t' i»E'<'J <>f .'<<>1. [! J

J ri i>>[t ut J s'h»>[  in tt>u t r>aa vl s[J»>i lt >- lhu [Jtter i >»c i>t r<[JE><s ts>«a .[>Jnia a>h>.h

i~ th<' <J>niurn Vt thii sa'a'E>«n.



U.S. 0am Prices

U.S Cliitt pTiit'S Ii'J'ie hii'  'JieJ I »IJII'Jii! iiiii.i' i !Iro. I l!i' l I '.t at'Crage t:S tr aiei prtcie
wai 3C Per it»it aboii lhc i'160 kyci I'i Jlilc 'i Jntt i ig i 'I ttccJtiic l'Iii Price ul i'Ltiiii
ail'i".II'lceci ieii rapittly ii! JIE fili j flees iii gut  Ii Jilil ser'iici'i gi'Ilt'I;iiiy, 	  wet er. lifi reJI pfi 'c
O' ilJ ni in 197! w Ji 10;tcr .eiil iihh lliJn tite Uff� }etc! I I Il. 1 I I, Jllliuugli thc frefiti hai
is.t.'ii fur J ter! iiliglf Ilii».'.tii' uti'T tin' el'It rc perfott 1 l»i,i'liicit, c »i ii" nificJ»l i liangi in
lhe reJi priie urer lime Can uieitr uiily I.iiin Jet  Jnd Iinil iulqrit gruW Jl JbOul lhe idiiie

111e illcci ui J e JTIJliuf1 til tilt' TJJi Pile'i th lo cJtiii' .I ii'IJti"e ITt ciiifattt»Pi@in 'Alifcii li
itklcpcntknf ui iiiuar: Ufaftoei rciitili ttuuitt iiJ'ti' uccttiietl Ji J result ol' i-.iriifiu« in
poputJIfuti. iufIsuiiiet ri'Ji 111iofTli antj tile riJI prtiei ul uiiier Ititiil lfiliei. Prii'e elahticit! ul
ft I»a»It l J nieaiure ol lite rivpunsiiiiii'ii vf tiuJ»fifi ticin;iittietj lu clidngc»n Prici i lur
ci.nffi IIJi beef l nicdsured Jt -0.1 i iur Jll 'iJnfh I U.S i!epf ui f. tt»iiiierie.."a JIIOIIJi MJriite

I isheries Seryicc. !  J7U, p l0. reciiittf aftd -1.0 rur irehll:tntt ifurcii el IIII. l s'i.h I I ul itJ7
P. 150>. !.p = -O. If  a»tt -1.0 I'Ib:Jf1 thul J ulle Pi'r ccefll CilJ»"e IT   'iiiei' ttl!l i'Jiiei «hO»l J
TWu-lenihi uf O»C pir Cent JIIJ a Oni pir rein CIIJ»gC in tlt Jniff>. TectVCCiiteiy. in li«
uPPubite direefiu». AlfernJfiyely,:hebe eiJbtieify Cueliiiieitli »»niy Thai 4 Oni' Per it»if
inereJse in suppft aVI0 Catfhe lhi priii Olcldni Tu iJ!i hy iis per iinl anti Oni pir iinl
Tt~pectiyctt.' The~e «laittcity ialuis cJn lte Eisctt tv prettft.t tiii Jctudl cf lect un tlcmJnti oi
chJn'ii in price or tlie eifeit On priie oi chdngii in inppi>,  title il pupuiJTI tit. ioniumcr

2 Ep .�.14,C ilpt ttetitl Catty d tie ant 'I Orh Corp at tne i PP Cant rarer

3prie ~ ate92 a ty n e Imeei a or the retpolttlvened u  demand to eh acct irl o ce I he alert   tv cocif tk'i t t lc
duentitetrvc mceill a o  eitnth tl . t  re rat o aLQ . a,JV. aihe ~ ro i tile ella rc r auenlii'v end,,P 92the chorea n
price. There incan boeoltroa meted with the pi cecurnt Ey dere obiervaoia n ha e iat-

ti 5Q T.Q
Ep ti P Q i P

wnera  a end p iep area  tne e ereoec o< ma iha al and cnd nc puentrtici end u . Ci rechart rely.  tcaauta price end
auar tity liluee i IVC te y Ep t ala eat naCC IVC 'I  'illa tbhalll a ~ lur Or Ep I da a O 't Veld tu OC  Cia lra V hie It lire  O
price trlenoet, or inc erie. Cnd i  Ep> I demtnd 4 re a eely iehit c or trail tn re pet to Orna cl anear income
elettrcrty hei an inatoaout meaninc and ii oit pulatt tly tubttltut nc ir coma rm pr ~ n the elaitici v formulaEric or ca  Iaaib t Iv patt c ehi, wh Oil 4 a maewre o  tne iaiooncireneic 0  Dido othe cet n wppry, t derired  rom
tha pirte a ecru ~  V «oet  rent.

Ep



I

lr ~
C

r '0C
Er

0

Cs

EI
L4

EIIl

rlrl
N Or rl

VI

II
I'0

0

2
I
IIIEJIE

«OCEANI rrIAO
rr,

W vl IPI 0

C ~

+0

8 I
C Er

4
J0

O Erl r
Q 0I
Z
Ho
Z <

O~

Q Z

X

Z U

I g V. v v. �O X v PI X Orlrlrll lrlflrlrl r, Pll lv, PI I

E t 'rt V V 4 W O W VIrlrlrlrll Irlf Irlv rlrlr,Pirl

I IEI Oov PI O . Ov f 3
~ O vE W O Pi XI O rXIEEJ0JEIX:OOOOr92 I

rl rillrl rl p, rlrl rl pi rl v,

O r, � 0 EEI JEI 0 W 00I v, vl lfl rl, x O vIXI VI'tl II ' Elf
t N A! O O vl ~ tr I r I p I r I Irl v. r,

O Ct vE Pl W O N5w&vlo t&oEEIO0'W Jrr vEPlr Pl~ rl
OPI IWf I I M&l0 JOJEIO

O «rr '8 vII0I XI0E 0 Pl&m u m w m w w w w a r- I r r-0ECh0 0 l7 0 0'0 0EE50

0
CJ

~ Ch
~ Eri

t
I
JI

C
+ JJ

J
C
c

C
� B~
0 0
Z CJ P.
J 0 '

C
KpBE'
0 ~ 0p w
oZ~
v 0
E p

IO J

IOl



SMY3W /VV7a SO QenOa e3a SC/I/3r0 Q 0 D Cb
Q

Syy77QQ yg SiVPI77/W QIVY SQh'/708 ZO S/VO/77//f

102



SLl'9W W0'7D SO OIV/70d 83d SLIV39C! g ~P L
!

.Cvio

I q v o ca
'C ~ o >

C I o
o

c ~ a Q~z~
B -Cl o

cv
gEo ' L

o ~g
C~ ~vr

optA ~ vi,-v o'

rc't7 lA C
c

Q
Sll'38  WY79 90 ONll&f ted 5'IIV32

103



income and rilattve priii'i ari consta»t. These variables. howi'iir. have niit hie» conitant:
popttlation and real incomi'i have biin ini'rcaiing and r«L!Iiiv prii'e i't!angi'i Ita> e favorid
ilanei. vrith th«result that thc dcn!a»d for ilan!i hai hcc» incrca~ing. 1heri.for«, thi
qua»lit! and price ntovimcnti act»all! observed arc Ihc ion>td»id i I'tiit ol lite changii tn
populatio». iniome a<id priii's ol iuhititutci. as v ill ai changii in iupply. anil iannot hi
easit! and iunpl! aiioiiatcd calli «laiticity ioi.lticiints.

Nevirtl>ctc», knowlest'i' of thi i clasticil! io ffictcnti ii uietul tor interpreting!»ark«I

pric iariat!oni and tor prediiting futuri' prii«.i'oniutnption n!»vctncnti. I» thc at icni' ol
ail increase tlt dc!lian d. th«priic decline r«suiting Iron> an i»i Ic lse hl iul>pl! w<xltd lic ab iut
proportioeal to slightt!»!Orc titan proportioual to thi' i»crc Ia' Ul suppt!; an annual tl'.ri'i
pcr cent inireaic in iuppl!' would bi aiio!»panicil hy a tbrii to tive pir cent tall in price. it
iniotn«. population and related goodi pricii rinta»i un«ha!!gid   oniervatively, however. an
null»at thrc« to I!vc pi'r cc!192 h!crcaic n! di'1»altd is I!kilv ai a fiiidt of tbvorahle chang«i in
t Iles« c Jriahlei 'I'hi rel'ore. ! I ii rcw o!iabk' I o «i pi'«I t h,}I attn»at dc rlland !nowt tt ivill

approx!!llati'I!' »tat«It or stlgttty i'xivi'il supp'.! groivth at cx!i!trig priiic lc'ivli anil that ai;!
reiult Iuturc real artcc tncreasi~ wttt h. tttoderatc.

Ai d!icuiscd above. Ihc world market dcn»and and pi!tent!at iuppti' erowth portind a

similar abiintcc ot large world real pniv. incriaici. It ii ixpeitcd tlut U.S suppticri will.
ttteri'lori. «onlhluc Io taci itllport col!lpelition Jt aho»t pait Icicli urtlexi retatiie real
harvesting artd proccsstng costi i! ange iigtdticantty. Sign!t'i«ant changi'i in reiativ«coiti

 altd thireforc signit!cant ihange. in the proportion ol U.S iuppiy provided by i!nporti I arc

not ant iiipatcd.

Alaska 0am prices

Table 5 st>ows average ex-vessel price pef pound  shell w«iglttl between I94 and
1973 for the Aiaika clam fishery. Abiolutc ilam prices have incrcaicd sixfold stncc i»4'
and nearly Ihr«ctold since I9h0. Tabli 3n and Ftgurc 12 ihow thc priiv muvcntcnts since
1960 on a!nea! weight basis to provide comparabttity wtth U,S. prtiv. data. The rcntarkahte
stability of priiic from 1960-19h3 while la»dint~ were dechning sharply can bc explained

either by comntcnsurate reductions in denrand over thc pcrtod or, more likely, by the



TABlE 25

AVERAGE PRICE PER POUND ' .SHELL IVEIfIHTi
PAID 1'0 ALASKA I:LAN EISHLI<5II.N

1942 - 1973

Year Prior PriceYenr

I 95  5.135.06

,06
.06
.05
.09
,09

.10

I 1

.15

.13

.13

.13

13

.13

1943
I 944
1945
1946

1959

19 �
196 I ,13
19!!~

19631947 .13
.3019!�

1949 19 ! 5
I '1 50
1951

�19 ! !
'! 519 �

195! '196 t
1953
1954
1955
1956
1957

19 !9 !9

1970
197I n9

197
1973

105

Sour«a~: U.S. Depart rn«nt uf lnt«rior, I! il! nn0 IV!l!It if« S«rvioc .. I I! ! 4  i 'i!i!«ri! .!.
194 - 1959. AIn~ka D I!nrtn!ont of I:irk .! � U!n!«Stot!itioni Le!tin i,
1960 � 1973.
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'InitilUtivnJI UJEU[a ai . I'I»I.' ala'li'TIIUU»!Evn In th» hJit nin[kcl 1 h» I.itler Ii tli» invf» tiket!
»Jaiie hi»J'Eiie aaangeneai if Jii lJndnlgi .Ulit 1 JtUi' 1 II'OUI 92a'hiiii ' iie ila ni ind 'iaaf lr Jit »I inii ii
dc[i»i'dl in»rcJiad hy I!. pa[ in» Jnal '>» tiaf ient r»ipc»inily vair tlni gerhart the
diniJrii} lvf hnii ilJIni Cim h» exp»a cat to lIJTC I»if»J.id «»»lal»r lhl! Unala T ttieie

»vndi I ivni

8! coni'en[ion pfoii»iiv[i Prvviali [J[v[ ilJIni Iv dnngeli»ia a'rJli liili»[vien Jl eiiit aar
tli Jt t hi C[Jh tiatia'I'nla'n w iil fetn[n tticif e[sh tl Jfr a'il I of iil var» iing Iv 11[a' »Jnna'[a' tifala idni
flic hJn tinder thii i! iti'UI. I!1»ia' Ii I'Io atif»»t pf'ai'lll 'Ena.'a'olla» laa[ J pTaiea'iiaaf tai!'Inl Up ll'Ia'

P[iea.' Wlia'n tile[a' Ii J itivTEJga' Vl iIJil itJ Via: I Jlti»i', ilia' P[v a'iiiaT»JU Pnlf id» Jita'Tn.ili»C
hJIti Jliv Jt cvit An! cn»eiidel'UJnd lvr a'IJnii Jt eaiatlng plI »- aaltl niaril llkcl! he Iniiinll!
nlet tl! Vfatcfing V lia'f tIJIts foltl»T lilJU taiditing Uta llii tinaa' il aIJI'tli h!' lAtl.ltI.''acf JII'Ianlnl
Iteeeaan[y to P[viide tlii at[IJntlti' d»iileal h! c[.lli ti-lie[11'Ia'n I Ji lin: 'liigtia'f P lia't.
Iolhit;Inlint ilioitJgi' i' ll irJit a'IJU'Ia JI eaiitntg pfla'i'i  atiinn ' t'I7 i Jnal i a�4. iallcn fr a:IITai
ln Ji at'Inl  rile»i wc[» hi'In ' c>t.ilaliitlcdl aa Ji l[i'itilcntt! Jllnd»d tal ti! tafv»a'iiaifi in[»[a92»ra»at
IEE Illa' »Vaifia' VI lilii [Cienfati. 11 'ia' ilia[[i J 'i'a JPli»Jf lal n!IILIll!' i Joie IIT[lial[EJIiaan ait

01II»f hJIti Jnal lv »JU>» Pf I»a' <'1»IJrni tv h» hial EIP anli!' Jlter J»ainiida'I.'Ihli' kig. !!»Ii rr nart

iaaf the it[V»g pfili[ani»» tO[ TJZV[ ilJIni Jnd lh» higlie[ pfia» I ~ I III» Villi[ pr;lerred lnii a,
tiiii InititotivnJI p[l»a' i»itnig J[TJngania'nl I.alla' » Ing P[v»eiiufi PTOI!li ainli nldi[ealia hi

tin.' »at»ltt 1tlJI It Jlla'»t> tll» Jt'nil[a lv ailiEJnl i fJh Eaa pniaa'iil 'Iaal92 lal tiki i! a Jnia' piia»i til

hJac hien «T»n te.i tla aihte. 111» i'It»it vl thii hJ[[I»[ tai Utaaa.ital p[i»c ltcxitdtit!» lai rel.l[,t
tha.' »EEPvnilvn vt i't'lort nnd t JEidingi ni tile »IJIU Iiitiefy In I'»iPVI'Iic lv lrt»[c Jica In d»UIJnat.

NVUIIUJi Jnd [I.'Ji prier»i t'IJ'»i' ga'UCE'.Ill! he»l'I III»E»J In ' inlae t Eti.l Willi 1Jnallni'i Jnat

pfia'ai ini[i'Jiing avid d»ef»nsiitg tog»ttte[ ewe»pt Iti 1'17U Jnd I'17'. 1tna priii 1[and Ii
iOniiitent With th» g[OWth Iri d»ninnd luf laJIE »IJnii In ttla: atnnga'I'I»ii CfJir tlattel!, ratnati
eaap»fielleeal TJpid tnvwtll in lJnding t[oln in[I 4 lo IU70. 1'rum I'170 tv I'17.1 i[Jtr tJndingi
Jnil anlUa Wef» dOWU. hUI »IJEU IVI'Ialingi Jnd pfiea'i In»[CJieat. tt»»JEI~C 'tile pTla» etl,inga i

Oe»UT[ing dnnngi the totter Period U[C nOE CnPiJinJhte On tlii hJ.I. ait iUPPiy a.lflntiaan tPfi '92
»IIJngei wa.'f» in tile mme dirc»EIUU Js ioirpt! alIJnga'it. »ti.in»i ni d»UIJTEI't t lfaini aarofe»i
Othe[ tllnn inefeoiei in Cfnh IJndhigi Jnat »JIU»! Wa[e JPP Irinliy [iiPV[iiihle taif Ella' @[lac

nnr»»Enon[i ohie[ai»ld.



0»t}OOL' for AiasLT Ciao  }>fiery

In I}ie u}rv 'nine OI Ilie»it»>J»ct O l  >I  }1 'JCCS»III> tl'I ~ .' TVasLII C}a»l lliher! . 1hC fCal
priei Of C}a»l harl'Citi'd»'I rUa L, a t hi' C~I>CC> C } to»l 'ri'ave Jui' to ai'I » Crea i' ln thC Co I
Ot' the IahOr input [hi COit Ot IabOr  O the ihiin l sl>cr! ssi}}hi dcteri»»iid lrp the»ic»r»i'i
uya;}ah}I lo potcntiu} i}ant harbciti'r in o hir cndcaiori.  'I c» t}ii rip>J iiono»iii' I'row th
iihich v  I} he i<per}ence l »t thc So»theinttal rctao t ot the State.,>iid I «c» tliut rhii rc u »1
ih t}ie pr»nar! prOJ iier O,' i}a»ii. it Can Iie ewpeCICJ l}ial thr iovt III Iahor  O thi' C}3»1
Ibi}lcl ! t t}ii' Pfiee O'I i}a»ii re i»}red lo 1»i}uil.' Iahor Iron'I a}tenlal if.' ail>� ICil 'i ill 1»i»c lie
s>c'nit  ant}'I lof 'ttte fi.'»la»ldcr ol t}1 i I'Ici'adi'. hoc}1 Pfiei' I'}la»"I.'I SI'I}I »li'.1» thc .'Il»>T'Iil
i>«}uiiee uie Ot lhe risouree ai hait fO  thi d»nnc»iiin irah fisher!. !VI>I ther Ia»di»us
 nireane ii"nitieunll!' u»der thede iOndiliuni ie II hi' I'Ieti'l»ii»i'd }I! ii}iclher u'O eth i» 1} e
dcrnund lor c}an>v in s»1tiiiint to supp fr  l»chir prici>v iil lid>1 '}hii. in lorn  fill hc
dili'rit»»CJ h!  lie io»dition Ol tl'IC i}uneeiicii I.'I'ah liihi'1! . h! CII,I»uev»1 Oll'ii'r halt ITI'I

a>id h! lhi' c, any»I' .pfi'ti'ii'irises ot cfah I'iihii»IC!t.
A iiuiti Jillerciit ici»iano ii poii>hlc il I}red!en ari' »'ilfod»vied over thc»cht ic'O'I' II

! c. ri A »inch i»lalli'  lahof »ilr»t  at Ihi' }i dr  cst»I' Iei I'I 'I ui»1}J hi rr II»lrci}, Iah»1
pro.!Or i it!' «ouhl Iie i»hita»t>all! incriaii'it unJ rial prici »»,ca«i wiiu}J hi. Iiih} i»
c} cck il not re cried. I.lndcr thiic io»Jilioni,l ii »i»eh n»>re hkct!' thut sitr» fieant
}»11»annconvu »ptto» [Ifoi ebs»lg wool J oi'cuf }. I'» thou}1> J i'J 'ci atc »OI al pl cii'»I
a}loyied ol'I thc ocr it cd hcuihci. II'ir.".t 'ii»}i'iP CaJ»ie wo»IJ put Jo'iv»'1'I a .f t,cii»fi' o» I I'IC
priSe Of hOIh thc har«}.harisedtcd Cirtif«J ilain and lhe dredpe-l>.if ected bail i}anii.
 'oinp}etc pri.e c tua}ication for ba>t and Iiu na»ko>ti» »}it»in Cla»>s undir ex>st» g
rcgu}utnr! urranocrnents wou}J hc u»} LC}!, Iiowicer A niore Jiri'cl a»i} cefta�1 s a!' Ii!
»liure tliul A}aika S C}din fi'SO ifei'I i nd l}iiir Wai'  »to h.»»ann,'Oniu i>pllon  hallo 'Ii Would
h' tO a}IOW dredgch On iirtit«'J heaihi-. t'»dir t}>if t»anagernei>t upprvai}1 an! piiee

dThrl follow> befcufc Irr ~ prcdr wncnf ou»e  Ior clef» from Ilrr Ieltrircd  rvvf,m n vf eleven92 Ihe bvvr mvliei. If lmoc
dredce Iv drrel o Trr Ihe bcrf a, ce down  or ow e I 92 from ~ r>re mor* Then   092IT  wrvc woufdi hend hcr cvrerf on
ceridwd bc>Chef mII be rurccd Io mcvr Ine uf rncrivi pf  c or CT>empi Io ff Hrc nunrcnkonfumcuon ufm ov
~ > Cbirminr Cn mf ~ rmedieie Or. C IeVCI   ~ beye TI.C rr W be I PT IC bn. IOWer  hen 'tne urd ETC I Or rr >. ThC icme re>i.lf could
bc Ob  IT>ed by PCClnc IITruuvh Ir ~ Tneen TVCC  O >nfe OCIV m nei O Orl Ine buyerl  O Ore>ruff! udr Of  ITC nrrrI Cf. In
prccike, of ceur92c. >he nf ~ rv I ofr vrlrort9 hcrvcftcr' cr 9 prfneiiorf would rlwur ~ Ill > ~ uf rome,
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re f»«tive rei»tt>»g IrO>n Ltr ifge t>or «it!»n Lvo»f t f>i f >ll! T 'll ' 'le f in I~>th tt> ' I>u»>in-

«Vni>t>!>ptiu» i>L f 1>J>t »LJrt ctn.

11 JI piit i»J!>T ii»>t *IJit J etJ»1 pf>« b Iof»1 J t>JTT>e>' t» tt> ' I>»>»'>nw »>sv>»pt»1»» L'

vf Ihe r»or  fr»» riivvr«L i  i»» eil«J t>. tl>e  o»>I.>ni »» . I .KIJili J» t 1,'. > J crit  r»LJI

We>/it Pri«ei. t'Jhte '7 ihu> »h  Afi.ki reit PT>«L J  i Per « '»1»l the lt. i. reJI P»«i IOr

ttl  t>el>o t f't<>tf Iu t r7.I. i!eiP t« iv t>  triit>« t>tt  T nici >» I>r>«  Ic eli >I >»;>! I>e Poii>lih

I >r X»1 J TJTVT «t >n» Iu kind J f»>»te t Pfi ie >» tl> »> t>t»t»>»il »>» I et  >n tt>L I'.> >I « 'o>it

L«here tt>e ri.ur «L»» >i k»ov» J» l  te >re t. ! I>il tl»»  Ont  J f> >i >f»I>t!  » 'ee ti tf>e

r»irl »> I »q ' >1' ' Ol J t>»»>J»% >n V>»Pli »> 'i>'»l»>ie ttu»'> ll»e » ei P »»1 »'I J PTL> eiiur, tl'>c

t»t>t> Pr> e f>.'L>.'! J»'Lt »»ie>'IJ»'>I! Ji tv J I ~ .J> >1>Jht! eo»l>n»>>»> i>»» ie O'I s»PPI! >»> I 'f

Pfl."K'»I t>JTLC>t»t" «O»LI t>v>   !»I'>'e<I lt it .> «IJ»> OP '». I»»1 'Li »>t I i>e Ot >cr! n>JTI'>»il

Pful >t Jf»f» !. On lf> ' Vlt>er f>i»�. ">  'r> I f> '  f '1>reiic l ~t Jt»i O'I tl>e Vt t>c>' »»P » I J»1 t> f cr>ew

I» Atilt J. upi TJI«u» lhit >Lo >t t >'vt i c» l>JL  heen «»L~»ler � ~e  ril  i Jr  Jp»»>it>I I iot.

»LL>fi' pf >n» i»'! Iv 'IJ  ..i >«h v» > ! '». I>L»ri f>i 'i'  '>»I   I»'>Tl.,  »> i>«»>I  'J»  ', I»>L  «L r Ji

tr»c L'>'onv»»« I 'Ji>h>f>t! >cits v» It>c ile cl >p»1 '»I  >1 .» cl».ht ' »».Tf>ct in I ll>e Jl» f>l!' I»

ierce lf>it >niff,> I «v»ip t>tn l! .

e>UXI!f hR Y

}» lt>L U .L J  J 1> t>vf ' J» f u» lf>  f Ji l >«1 VJ> '.  I '9211J»>f h>r «I >»>'> '>h »>f i I'»>LL ' tei f>t!

v  'r the»cat ieiirif  te«i te . fh> nroi  !> in  I. n>in I i ift rei >lt lr »n >»«r«J~ 

pop' >iJt>ur> J» f «v» vm>.': r«it »l v»1 ' J» f «t>i»'"L' »'> I!> ' Tef >l >L' pr>iie ot 'I> I» .» I '>hclll>'I>

lf>it Vre I'Jcur >ht  lo «fJ»r. tte i >ie tt>eri Jre lir e»next toit  t it > t   Vt'il. n>i in I> >th I>. i

nn t lore>t'>I L«JI«ri.   >ppt! L>T>ff fi  ri'lit>ief!' elicit>« f t»i »>c>ni lh Jt If> ' prvte«te t »>  Teises

in  fe>nin f «ift h« i >pt>t>LJ i >It»Out tirt c in rii Ci in tt> ' rC >t i>r>«c Vf >IJ>ni.

AIJ4J» pf J«L.' »> lt>C»iliu»it IL»»>J»-«Oni»»>t>t> N> i»pt'lL '>! >ten>  I 'pL' > Vn  t>c

Jh>t>t!' vt Aiiit'J ttir e~teri Jn f t>r >«cubi»ri Iv L'on>p 'I ' w>tt> the I J t  VJit I>r i IL>« ri. I'r>« '

«o>T> piri O>ts Jl'L >Lo't L'r>«ovr J!>i»' ~ in I I>iS rcgir I. h»Lie  er. p«> fv« I !>»p  rioril! J» I

et Pfol'tJt>vn ot lfle >n>l>t  t>u't>JI n>irl>ct r»J! Pvr l.>II!' v' >er«u»> ' It>e Jltccrie '11««tw uf ll>L'

Pri    iiltircntiil I I.i' >»«>it wt>ent ti«tor Jlte«t>ng 111  ih>ht!  >t' >LIJikJ to i»iP >tl  Iin>i

comp«lit> et!' Jr  thc «h>l>l!' of t>JT eiteri Iv i»tr» f»«e  Ire lee  in I the ««frit'i«JI> >n ol
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Abri a I'nate'
U.S. I'riii

A44a I'riri
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I '!rg 4 I o'.5 19711
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I 'J i5 I '� '3 UO.II '5 1.7

',i4.  >
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111

TABLf' 7

ALASKA RLAL <'LA51 I'Rlr. L AS A I'LK I. LY'f' OF U.S. Rl-AL t'LA'5l PRI 'I;

I 960 1971



ii ilili Jlltli }rC!tcf Jtllvvll i i!! t!cJi}l Jri'J lvr !III »JI!-ci!lliuliltilli it IIJE!cit!llg !Il t}li'

Jt!icit 'i' vl t}ii"ii' !.IIJ!ll'I!. A}Jh4't!fv!ttlicit i! Jllli icl!! Ill!E tii' ''ili tv t!cticl!Jtc Ihi' ! Jcllic

  VJit I!tlli!JII-VVIIWIIII!}!ttull i!IJE kCE Jt il!'.I!It!i Jl'It !CiC!i

IA it!i fiitiC.E tO IIIC hJ» IIIJrkCE lil «hicli ttii it!Cll !ccict! t p»ic ii IilicJ»1. thC tli!.II

Pt!iCi !! Il! I!lit IICCV>iJ»!! E!f!'!CII  iles'IIII!i Jill IriclcJ i'i Ill EJI!!IIII"i ! Ili' lliC ut I!IVII}Ci }'ll!!

gfcJEI! Illcii'Jii' 't!!i' Ilkctltivvit vl iili}i If life J~c~ .!Evil}'. ll I111 J I!c II�!!' Jllil c'i}! ill!}Ill!.'

itVV "Cl!Cm CEJ!! tli}tili' [ Jf"c ll'Ii!CJ!Ci ill !Jllill!ICi fCitlll!l!C I»ii	 ttii' liic ill il!C!l}'C! c iiiili!

E!lit 1!Viiil'Ii.!fit }~ICiil!IC Vll t'fiiC; EIIC ! Jltif. t!V%c!'cf II!.!'! }'ic }! ifti.il } Vf t!!t i I!lli. I t!}

in.r .i ' III t}i It IiIJIIJ t !r bJIE c!,ii».

N INC!I Jl! t}lc t JCEI!»,!t Eclat»!y i'cV»uiili. P<»CI'IIV! .ifi N ci}'lii J - t}II!ii I « tiiri i, t»CII «Ilt

i!Clef!Ill!!i' ttli' i'lli'i Ii! c st!t!t!!' i!t Jlli! i!i »IAI.!! Ei!r 'Ll Jit J c IJ!lie - il Ii i itci'll Jlili' ttl !E It!i

PCJk t Ji!d»!."~ Vl ttli'!'Jil Vt Jf i»iti! I I!C I'liltlli' I t i'lil'!i!i it!Cll ii ci "III !! ill !i' JEI JI'IJI>IC I} It!Ill!

It!i.' Ilicil JCCJI}C. ! Vl C'!P iliilVII hc}V!lit Ilili tcii't Iii i! iilr El!i' il!C.!t !ii' I" Ill }!lliC

i'IIII!'fi'111!J! u t! Ii!ii IV hC IIJff!!iic!t sl'-'l»I!i JII! I} Ill Elle tiitlili' t tilli t !1!'ll i »'I Ill!.' li'! III'ii'li

}'Jc Jl Pvtcl!EIJE vl lcfCil t!} !!le !'Jcl lie   vJ~t !IIII!IJII a I'!!ill!il !it !!ill !'ll if t cl tic fc Jll Jc!t
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RLI I:Rkt>'  L$

,I>7>Ylrritr>g;lgt'.II.gd:r>r>'. I97J  iorti»l   loirni  I.on <'rvv n Vvtr»>ri 4A

Alu. ku Ikp~rrr»o»t i>l I >itt urtil t'~>no I >tt>U-I'17'. Alo ku  ' at Ir »nil I'r»il»>.1ri»>.
 'vn>:»»nil! I rihorr>:~ Stot>itiii. Stat>it>o.rl I owt1»ti. Ju»iuii

A4>ku lt 'p~rtrnunt ol I iih an>I  iurttv, I»74  'o>r>nroror~l I iih>»g Ki g»t~t>one.

Atu~ka IkP~rllnor>t o1 I'I'll on>I ' >v»lc. I 1 7,  i>liii>iof >al  !Poratvri i'1.>t>it>«l I o. ttol
'4. Ju>tot»>..Uuk~.

Ua ku Iti'Iurt»,'iit >I I 1 h art I  iur» ' I' ll.> < >vk Inl '1 Korr>r   I. »> . St >ri I'i h I!> 1 >»i.

AIJ>ko IJot>~rt»>o>-1 ol I 1 tl uri>I   s»>o I '>1>.'. I'o '-I .»11>.tu.>ki I >.Ironiii I 'i.it>lot>i>11 Al>
Inlori»i Ki'port o» tho 'M»:otr I»re. I ~rttr>t».>k> I f I»i'i >»1 Alaik.> i I >i!>»6
Keir>v riiow

>Uuiko &:tutti>>or>t i>1 ttr~ttt> ~rr>J 'L iitgr' I'>71,  'Ion> I»>lr>itrt l7iii lop»io»i Xlo, t»>i i>1
April 17, t»7t, Su>»>»rr! vt '.actini»oi Jr>»oiu. Al~ikJ

Atuiko Varkori A>iiii,>1>v:> I'71>.t Riport vn 1bo t Iui,> tt.>rioitor I ~trrfi>l'>o»1'1 >'>l>il>l Iiil Ji
h>irkihak Ir v 1» <htvt>or J

A»J»rio>l A ttt . »1>il I . A I'ou'i'ri I Vht! I'ritrie> Brat>>rr> s <>r rh>  »rl>'>J St>rr> J. I'Wr>
92 5 Di'pal 1»'>i'»1 o'I tho I»tot>or t rit> .»»'I  92 >I>I!iro h. 192»o, .>l lit>I>> jt D>t,. >r Xo I' >
 teil>langton D « .. »i'or>11»O»t pi>nl>>11' �1tr> r

Bo>rtor, Ruo Ivri<, Ilru < lorn Ri our>o ot' Al i.k > fn N>I1,>»> A l;I,» ". Jr..oi! . I'r >.iiilir»i
ot Joint S~>tr>.>tron Srr»n~r v» %or>I> I'~,rt>i   I;»». I h. I'ut>hi lli'.iltti .'>> rii.i u»it
AIOikJ IX'p4rtlnv!ll or Ilovtlt> ~llit N olisro, pp

Bill. I ro>torr.k ''i . Doricl A N~itl I meit  V, t'~rlio» I ro>tor>ik 7 'I uut.'ll. R>it>ail R
Kr»vit'>to..»r>t Ri harrt I . I'vlto»h~r>nr 1'1 V. I t>i' I >it»re iit thi 0'ort,l i I »tiiri
Rv'i»»rivi I oroiuitw vt Di'l»sir>J. but>t>I! or>it I r>i o~ B> thi' 1 >'ai UtttJ >i'>tt>
Dlw'u»blvlr Vl I » IPh Jt lv»L tvr I ut>1 li I oho! I!i'pdr t »>o >'IT ol i i>l»l 1»rvv X J tron.rl
Wi,>rien I 1-1>or;o 5 f»o».Cork»ng I'ot ir 4v 71-I ~n>J '. '.I'ionihor

BrivL»,   Io>ku II, Jr I'» t. Iho t4sor I I i»t tk>l»7»o 7 or>J>t vt 1».".,', '.ingio»   v~ t ~nd
iii 8 >o>'. >ll 'tho Lou»I I oo»v»1'i.  I,h I tloi>i.   »Iivrirl!»'1 t> .>ih>ngtoir, Snottier'

tier»;>1> i! Ii'ii ,lloga mr Iv; '. I ho r>It»ok vt tho bhotll>it> Soar». 5 piit»l>i'r .40. p. '0

�urk, I runkt»i D I'll.  oin»>onti In  lani i»iluitr7 De92»tot>ritint >>toot>»g oi' Apr>l }7
I'17I - Surnrnri> ot Mr»urge. Atviko D purr»li'Ili i!t Iloatltl i»it  Roll':>io. Jrrnoou.
Atu ku. p. ti.

�c»1. I!Jin>J J. lU»v.   >irtrti»J St>util� >!h. / 7! I J>17>>'n !togo:r»o, kt.>!'. pp. tt- I '.
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�crn. D>v<d J. I»71. Shcllliv'1< Sa»its lion. I'J!.l f1<V<v< t!ucs i»<. Jur>c, pp I » 17.

  o»>s,  i!or>'.c. I '�3. !'ersu»sf 1ntc< view. O<vncr, Operstu> . I!esch IJcsutV R<'»hs k. r fsik.>.
Augur> 7.

 'o»>n>cr isl I:ivl>crier 1»tr!  'u»»»<roiv» 1»73 A I!<<et I uuk st I»n<tcd I ntry. S>stc ol
Ats~ks, JU»csU. Atsvks. 4 pp

Drink. lk 1'�3. Rcport un I'vttV  ' reck Dred c Opcrot«»E Afsikn Depsr><»<'nt ot I'«h snd
 i U»c, beptc»>bcl . b pp.

Deportment ut I.n<irun<n<nt. I <d>eries snd EISri»C S r<>ee. tot<'-I97I /!r1>>.3> f rd»<U<r«
  <rt<l< SIP!<sr>». An»ust bU»»U <r'< .. VU»eu»«r. IJ   .   S<>S<'IS.

Oval<. Jol>r< f'. I'�1. I<riE.'t»> ul I->vh tu ktsi»t »<  >u<t»<  u.<1>erst><c I wtc»i»»> S<'rEi«
Un>vcrv>t! ul Afsvks. V»bf>est>un Xu. 1'7.   olfe c. Af >iks, bure>»h<r. > ' pp.

DU<»unt E»'n. Il s>nl  i. 'I. S»>>di>ron» '�'!. I <>»»ncrei <I I'i.hi»; t icsr ut thc  <.>ite<f
Ststci. U.b. Depsrt<n<nt ol tire I<>tenor. It»rcs» ul  'u>n>n<r<»sf I <d<cr>ci,   >r<uk<r
~u. I !'!, lps~f»»E'.>u>E, D.  ..  . u92c>r>»><'»t > r»>>i<>" O<tic<. <>l pp.

F«r»rrr>rr<t,lfsc<r:i«v. I»7' I:cd fide Xc>res<i Vulun>< '04. p '!'.

I dtclt, L>re. I'�3. Vcrvuns> I»tc<E<c<E. kep. <, Dir«tur. D»>.iu<> ul t'E>n»»cre> <I 1 i<h<»<ci.
Atnvk'< DepS> t»>C»t u< > <Jl J»d  i »»e, 3»<'«'s». Als kS Jul< 3

I c<fcr. Ik>'<'vs>d s»d A. J I s»l 1<�4 Als.k<  'I »»> A Xciuur re lor thc I'»tur< .. II<<<!r<r Sivr<
Und  'rid<!> 'l l <. I.t<-,.

I>ctii»t'. N'>tt>sn> A.. Jr I<!rr~. proc «d>n ut Ju»>t !s<»tst<v» S<n>in.<r un h'urtf> lese>t>.
 'IU»». U.S. Vuhlic Ifeslth c rviec snd Af.<.k.> I!cpsrt<n<»>l ot' Ilcsltl> snd 9'clfsrc, 34
Vp-

  uadw>n, I yn>, 1 �1. �s»«ut 1'u ct K Und. blate ut tpsd»ng>un Dcpsrt>»<n>t ot
I rvf>cr<cw, .<<»vcn>t<c>

 irs>>t. Robert W.. Jr. I'!t>ft D< tributiun ut I rulc» Sc<> f'uod for D>c I.uud S<r<>ec
h>durtfy. 3» 1he Vuture Ot 11>C I <d»ng 1»duitr< Vt >he  'n»C<t btstei.  h>«< r <t< ut
Lpsd»»t.tun, best<le. pp. '10- '1 '.
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S.'el iol'I
! I  I tyet I»Ill«i'Iw
! In   IJ»ei ol Jttpt!cra
!  I  ill�'»I}' JICJ!
3!0 1}irye! tn J»J It«it!Ntng
!4 j PTcp.lritlg lor»lirkcl
:50 Ad»t»ttitr.i tie pr»CCJ«re
! ! I   oid t'roue!i PJeki»g Stilt ation
!7 I Pe»JI !

7 AA ' IS! I k I!l 1 .'!�K!!S. ht «clto»l ! I I-.!7 I lil i!it! c IJP er.   I I -JPPrl!led
JI'l' J t»cuts J» JTCJ 'I» 4 tt!, Il pi ho"enl! 1»lifo.!lfg,itl»»t» f.IJ!on«i  idei OI h Jrtit lul
ind«itriJI 4J! e JO nlil rli.lt Jingcr»«l «Once«!fili»»:

  -I eohlol'nl ofe.lttl>II}»ICJII'! I'»e»II!efw ol J !.l!till!i'I'» liiclcrli gn!up '4 I'»CI'I »lchldrl
Jll ol thc .ilrolil ind liciil ,i»cl iiticrl!b«, gr»»-ne J»ll. «i!ii-!Purl-i!in»ing hi!alt! 41»clt
lel'»lent tJe tule 'with gi! lur»IJ «!n 'lvi I»n 4}  Ilo«la J'! !S Jegrc! x   ctl lgr «Ie. I!JC l.'fi.l I' ll
thll gt'!!»P whtctl util Prod«ee gis l<!t I'..  . «led«itl'I « Ilh»l 4 lE«urs Jl AJ.S ilegf!'cl
  l.'tlrlgfa JC»1 II 4a er I Jlh wdl hl I etl'TICJ to Jw teeJI eohh!r»'ll

 !I "con»ni» Inter" mean! l ie eo»»tti»io»er vl hl Jlth JnJ ~oct.il ref!teel or htl
designated Tcpreien J »c,

�1 cont	!lol'lilt!' appfoyl'J Jrl."J»tet»la Jn Jfl'J  '!'I lhe ial!le ail» JT! Il«ihl!' Jl:Ill
JPPTO'll'd Jfl'J. CXCCPI that tite '!Jill ify lluih'I! rifle>»'ll'!O'!JI'I! Of PCTIOJICJ ty dul  O
rninniade or ni urilly o'curriii hicteriil t>r Chen»ca  putt« J»ti,

I eo'tllfOIICJ ptiri ICJ}IO» 1»e;»Iw lite Pfocc» O'I fenil'!vlf!g C»n J»iin.'Ill»» tfli»1
whotc. ill e ~hcttlllh Jell«Ilia  whde gfow»'lg »1 I!otlulcJ Ifeai.

  !I diy lloTJge T»Cans  tie a of tge ot ahell'!hick l!ul ol 4 J'tel .

�  "  oiling" meani holding ihellti!h on !true tire~ ot 4»»J or i!ther m.ilcriat
'!uppOfted h! pt!n OO»'! Or pihng in hOJIC'! Of 4 Jler nuniiilli near .IiOre;

Il l "growing Jrei" mean~ an Jrci in whicli market Jtel  iih or !CCJ Jtelt lilt Jn.
growing;

 9! "market Jtet tilh" ntcini ihellliilt lehieh ire. »1;ty be. or ttill' hecn harcelted or
prepared tvr 41le tOr hunlan CO»tuniptiun Ja a fredt Or irOren pfud»L .
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�0! "n>oil /tf<thJhle nnn>hef  Xl.'.<I »':.»>i  hi' i .II! f!<.tt i ttn>.tte i!l Il!<' 1»»nit>.'>'vl
huelert J P<'1 Uni  > UIU!!ie Jnd >i det<'I »»>e<l I I!>n'I l1!<' »Ul ill<of <tl Pit<I> I't<' f<'<Ulla»l J «'I><'i I'tl
'it!I 1»en>.tl >eln l»h<'i'.

111 ! "<it i<tv,tl .'! !el l t It .'!Jni J iu» Xroyr»»  .'< .'> X p >' tne.t>ti  l>e iv>!pir >l>ii
% J>e-Pt1.!»><lit<>1> P><'t,"i,>l» I or tl>e «'f >It< Jl > tv <tl »>ref<i II<' <ll< lilt 11 il>tl<P<'I'92

�'I P.»'J !lie <llell l<l> P<»<vn»1!> IP'!PI" tt>i Jt>i ll!<' pit <:It IJ>l! <te.><IX p«l<tlfi �1.> 
n>JT ltl; prese»  »I <l>e}I >< i il>>i' I<'I Ih<' I>I>e »> .>»<l e<tt>«'»1 '.I!IT>" l'1 1 te wl!ellltil>,tl Ilti.
<1»!ul!J"i'llJ>i' ll"Je.  <V'tl'i ~ Ittk!% 'I'lt<' e»U<tlt!e,t"<'tt!,I  lit>i Ptt!«tn.

I 1 .  I 'pe fiv» tn<'.»'Ii,> tl It!<'ll'< I<! It Jk <tf .> I I >tl. <'Tp<lf J »>I'I  »11 1 t!erilllp e>t >11p J>1 > .
  f > I < t ee .,! <i <I < I. I   I v n <'I >,I I > } P ! I I> I! e v f P I I i .> l t.' e I ' t I I !;

I �1 "Ps<tilt'lt! e<1 .»eJ" nt< Jni .>n .>reJ <!}!t. It lt t«IJ;>J, rit>t<»»»>i<i ri i>t PJ i>it en!<
n» f<twtf".U»<»>w f.l<l><'»» 'l!<1e<. it> »>tl>ti I> il A.til<'i. <'1 .It> .II<'J '<il>I<II T>.t n<!l  >J<l Jn
i» et[<> J I<' <Jl'n .tri <>!I «»J .

11<1 "re IJ»t> " »ti I».  l>e �J»<pkt»�»" til <l>e!I »l !r t>n <it>i. r<t«»!g.tteJ I<i.tt! t l><r.

 I:ti "Iep!i'k!t>t' »I ' »>i  lie l'Jek»t" »l II>tike<1 <lte  l!<l!»I plJ» «ttl!ef Ih tn !T><»e If>
iih!;h  l>ei I>J<e h«»> il»tik«t,

I I I ' i >I'ttl,>1< it»'< e> nl 'J»i Il!e ei.tlti.> ><In I'tl .	  I.t  <'ti }I Jin:-" J h<'.<T>>1" ' 'll ' I><'
<l»Jll < Ol J .I!el >t<l! ef<t't<>t!' Jf<'J I' ll 'I»<h»r' <>it i<'«'tl p<tll>t !<tt> II»' <'ll«' I«'ll 1<>ntl ['Itte.
JitJ e>>T <'nli Jn<  11>e <1><I lh>I ><it> J»<  tl! tt I<!l'I <il  '<'tll»lttt »>J>i'It.tl t»<1 t!>e hJ<lt.'ft<tl<tr. 'I<' tl
< t>.tlt  « 'tl lit<' >'<J'I<.'f.

> I,'>! "<l>el >i,h" >»i.tni.tlI »ve!e< vl <t<i er. <I»ni ir It»i .< I i >I!Ier .1>».ke<1itr !r> lhi
iltell  ft.' lI <t> If<tfen.

  t»> "<l>e  -< <tek" n>i JI» ihellliil> eel»<h re>nJ>» >I! >lie!r <l>eht

  'lit "<t>»ike J-<llelll>< >" »>eJ«i il>ill ><h or pJrli Ol lh. n' <>lit< h XJii hect> ren>O«< 
 ron> their <hei'I<:

 - t I > .1>e <ltell I</I <itnlfol Joe»i! It><'Jni  he I I'I<' J"<'I>< > l! I'<»I" le'-',If JU lit>fit'> It<
elJi<> w < >el  i<h >:r<t«»! . JleJi or  o >i<»i per>n> i  ur the >nier 1.>ti i1»pn>i'nl itl <l>elt ><It In
;!e<VT<1 >>I l> tl>e PN»I IO»i Ol ice >i»1.. I I-..>  I ot  In< ell

l ''> ". J e <l>e j>!.1! p»lrol J en.i". >i l»i .rJli J e»<1 l!J<»>p fe<pon<!hil> > lor p trf<tl
Ol il!elll>ih grit<> I»I.,>re,l<.

I .1> I»'e> < vr,t 'e n'I 'Jn< �1<'  chip<>TJT! < >tf.>g«' I'I shell till 'If<<f1'I Jpprv'<e<l i<'t>>l'i<'i
ln en k'>1 l»l' »IJfk<'I»! » Irl  Jrlki evn JI»»> ; ieJ UJ>el ttf »I n! >>TJI ho<1!e«!l «Jtef JI'I<1
I»iIv<1»lg <lvf J "<' .>»<1 11VJ < '.

7 AA ' l t '1< t 'I Al!St!< Ol' . Illppt X!f'   JI re<I»pper< Jri il>ipper<»1>v  rJ»<il>tp
<I! U'ked i'luck >» vr>g»IJI evnl.»t>eri < l iheXi< <><k !rut» «'frit>e J .he'.ll til> <h>PPV!< 1<!  < l>er
<leJleli <!I I» I>4Jl ivl'Ii»I»el<: reit»PPefi »L» n>t  <�»ek i!t rePJik i't>eX�!i!>:



lh > rcpuikers are ahippa[i other tl'In! tl!a.' of!pan.!l ihucka!' ii I! ! p,ia'k sl!ii ka'il ilii'llt'sti
n!tu Cuntunieri lur Jil!ier> lO tl!i Caaninni;r: ih!PPSra C!Jii!!IC!l .Ii riP!akeri n!,i! sl!ii.k
iueHt!sh It tl!e> ltuic tlii' ncicis!rs tJs!t!tici J [i'p!ikcr n!.I> Jt«! .« t Js J«shall-sts!ik J»t!t!s'r
tt tse hJs flic nice!«I[> t;Isititici.

 i t ihcll sta!ik shiplic[s ure ihippcri irha! Io!s. II ![seat, Jnal tsu> i' ll w 'll it!ctl its!a k: tlis'>
;Ifl' na!t Jtltl'!a'n!/eat to alnlck i'I!i'lit!st! ait' lo ri VJsk sl!u kc J sticttt!it! .

1 J I ihuckef-p I'kcr Jri ihipperi as ha»husk unit p,iik ihi lit»t!. J st!u'ker-t!«kei ni.!>
Jet Ji J ihilt sto k slcJfcf. il!uiker pJk, ri Iri stJs»[<cd,» rcpJL kcr»t ii	!ikiit it!elf[1st! Jra
rct'utJ[l> riP!ikid. I!n ctt hi'l»rc 7 'X C'!,.in> 7A, l e'Iitir

Antlia!r!t> AS l 7 'U I X !
AS I x tt.'a.tX  t

7 AA   i..t 0  sl  >'0'thtls Akt !L'!. 1! I .III tiellt!ili t[ra!saniP .!rs«is s!l Al iikJ .Iri' Cls»esl
[O iummCritul it!et [!-}I ti.![LC-»ng la!r n»rks tin tur l!unto» «!n.un!tst!sn! unless Jptsrusi'al
h> tits' s'On!no'ssiasnc[ .Is ll,! f!a'st .I re Js.

Ih!,ill JPProiid sl!cttt!it! grs!aau! Jri.» In thc st Jts a!t kl...k.i il!.itl l!c i .!nuncd t!>
s'!n}III[> lnd h«!lo"la Jl au[as'> s hs'IisIL' !lion!nl! h Jf!cst ls!r liunl n1 onsuh!P [Ion l [i If ta!
..ppfoa Jf h> th's' son!oui«la!ncf .Is J ll Ji'as."st Jl s'J tha' J[a' Is nit'sl IIJ!a' I92eel'I

l I ! a «Jul!I'I92'al t!L s lnlt ifa s!I['!a'>,uld 'scil[!cst l'! I !l's!f Itis['L tinalu!i!i ol Jtsts[s', ~ I'I its.
!!h«II n!d«,!tei tltut l'Jtlian>enie ni«rsi ssi '.Ini.i» .Ist!i!nu.lists pC t!.!p,s Otlier

h.	1nt ul n!JL!stl !Jl aa;Is!ca o[ AN JJL' ss.»t.«sla! hi!t [e,!s t! ! I! ' l!.i! ai st J[a'.I In al.!n" s'usus
ioniaentr.!t!On.:In J als! ns!t pollute tlia' if!i lit!ah n! tl!i t«I!sa'it .Ir, Js..uiil

t I sJn92l'liat taa IIIC t.lk!n'-' ot slietttlsl'I t[s!in [hs',osaI In sl[ile[ tas i t.lt!l. ll [l!.lt
PJfiif> IC il'Ia'fltlsll thnsa!n I l Sl I saints'nt ni tlls' ll.uaa'st .If 'Js Is l; s tli.u! Xtt I'III [asP[.ulis Pi'I
l t� "r.ir»i ot tt!i arlissli r,iai ~t!elitist! n!s',!t .I [i'sti'il

f Cl tlis' sssu!oils~!a! li'[ s!t lls'J'lI!I .anil a!a'I Jl ac[a «a i u!ll ns!ill>  lie 1'uhlle s»n a'rl'nns.'
tuuaalni', Ifa'.Is .Ipp[naeaf Ji 'llJI!es1 J[CJs l!a Vlau	' tsuhlie ns'![I ~ C pLihllslis'd In .II ls'Jst tl![ee
hc!a'spJpefi a!l  'encl.!l s I[col.!lion u1 1 l!c I Jts'. I sos a!I nl1lill sl'!.ill I'i na'.Ira'st I he Jppnsi est
J[cJ. lhc I'Io'tlsi st!Jlt ds.'sat'Iha' flic bonn dJIie! all tt«' JtslsIL'I'Leal JiiJ t!> ona' il[ t!s!tl'! alt tl!i.
t ol luis!nki

 l 1 Ion>J udc Jnd LI'tllusfe [a! t  Is' ns.' a[cat ale![[ca' n'Iu'I'nta' Jl'1st sess!nal Js sl1!!sin on
tl!c 1J s' il s.'d!tioi! ot tha' JPP[oPI'IJ[c   a!.!s1 Jnd  rooster! Sofas"I a l'I.u'1.

1 '1 t!xid oh cats or 1»!ah»i[ki,» dai.r!hi.l in ti!c  'n!ti.l S!!tea   a!.!st I'!lan Xa! x
te tsu VJs'I'tie   O Iit s!! Al !sk I-1!IXL!n l ntl Ju i' Is!   Jpa' itsanscf I t ' ll! I sl!t!.n! Jnat  'oils'al
St Jtes   O Iil Valor Xa!, '> I I'.!cilia  's!Jst Ot A!.»ku-  Jlse Stsen ii ts! fte.!II!s!ft .ifJ! X!II f dition

tilt hci Juse ol differing la'aa'ls ui tl'«' cJ[ioos it'i' "Is'i s!l illa'llt!sll a!f P,n Jl! lls slls'tlt»tt
Panaunu!L I VSV!. IIJ[YCS[!ns' J[i'Ji n'IJ> bi' Jl!PI'a'I'aa'J ls![ 111[asiat a!t ~elea teal iPC Ies a!l shellt!sl!
for human soniuu!tst!on ts! tiic «xiii!sion a!l Jll otl!crs Spc,it! tars!ac»in lest!niatoes it!,!lt
tll' Pf'cic[!ljc J h>' the con!nlliiloner Ia! Iniu[c Ill Jt iPL'clei II.! tres!cat Jrc i Jle ll'l[ Pul!lia
C 0 n su I 'up t ! On,
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Ia' I > ~ Jnh t>JI <a'<t>S>I' Jra'J Jt>t>l<'>92a'at IV>f <»s»»1<'l>,IJI [I.sr<»<[>»" ,i>f <I>J!!I>il> Ii>I till>»J»
J<sn<lln>t> svn I< Ii ~ a»41 E>tavn fa'sf><taa'<  svn IV I Jl! !<i >isa.'i'I I!> ' IV<! >>sf<'»>vs�>1 ail  I< I s>l It»«
«' 'linn Vr  V t><' «I!>»rais«' t>J/Jr<[V>s< Iii  '»t>[S< !>a'Jl !I i'I» I"<'» < ra i<i .>I>i.s> i>t II><',>[>t>1><a Jt
sill t'si' c»>at<' h! 1[»: at<'t>JCI»>a nl Nnls,sfifirast<TI >la' n»l sii' .>i ilr ~ nh n lsl >i I 0'I I!I>< «'<I»sn,

>I I <t><[tf>its»>si tsa. Ei.' t >I<[ s!I lfJ»if'IJ» a<l trails> >'llv,sfi 'I 'i i'il »c»«»>c Jf»J li> ssn»Ill<'r
Jt>tars><a'at ."Ta»A>s's" Jsi J a's»l'< ts« '1 Till<'» I'is»»«s<»1 <>I llsi Xl J 1.: tf< I'JII»k'n'I iil t t«>l ls Jsaat
.j<S IJ[ .a< Ti I <w,at>a'll tlat> S»JT nasl tii' TJ I a><t I I'ii>l> .S ! I<all>I<> I<'i! Jr<'.S >a>,>n .>fat<»'<Va! .Sra',1
bi<!>t«.>l>a>s> a>I  sir>>>>'ii«»> I<sr ra"f >i sr <iill tii 1>iir> Iis Jtl v>tr r >r>;ir«tait J '<n, sv< t.>L»a
vl its<'Ill><Is Irv»l .>I'[ala<<a'<t <'C«<vl>>l',>I< Jw Jr><  Ii' I s< s»L Ill ~ 'lss»l ''I! Jr J [at'ii«i'il I i<<a<»>sl Jfv a ~
.>EJE is»l! I». ili>»: ssr»lir tt>i ilia .- <s[~><»«i>> i>l tl>i. t!<'[>sr!is i»«>I [[<.>It[> Js><! <> i<>st
.<<I' ll ~ <>i .il><'[Is><l> I<'-1.»il it»r»s ' Ilk»>.»k<1»1" iv.li<>n»1 1['[<r 'a«t "la«<sls," J»'J< fns»1 i>[»<'1
Jtat<CV«'<  ~lv'4>>l" .>I<'J<»uf nvl t'i f.still tl<ss» tt>a' I 'f'I»<is! .1!<'J< i<sr»>.sr[<<'I»> !'>>r,ai<.l;<
sss>tsl I><'r»>s»>vs> 1<a <Il»v IIJ Iicvn l«a ><a'a[ 1>1 »lit»s'-' 'Iris»1 I[1. !!;['.>ll»»:ll  isl I!<'.Ills> JI>J
.< >i >Jl .><'r<>JJ< ><'ll < ill If 1 <", > I<'1», »» '-[, K< ">< <>

Wsll lsisll'IE .1>.> ! >I   I'i f4>!

:g $  'I i. '. ll t! ' Rl'[ <!! <  ~ W <[! I! X a I![ !,<1 >.s < .>II t< s sli »i«i! lass  I »s>s>'ll.'
<triil 1»1." <>f II >»  'i lfs» ' ilsv!Ill<I'I I»s. I»all>>,". t'» E t'<i sl I itl >!I h ' as ais> lrssi IV<!. V ><'IJ!a J
>»J 1».»r>I.>>s>iil,> 'Ia< I<r<'«'»l,iant,l»»;>Jt>ais> ail ll>i' il>< I[I»ts ssl II» t i<.,I

I l>l <tairas> ' I!s; r>usk< I>S ' «J«<» >1 a I «t«'War<'[> ir> >»>< I; its.. [url'i<[ <>avrt<iu>il  r as»
.i t>a<s  Sl, i! > >I f> alii a S>l" <t><'II»<I> «I»li' I[ <»S,>r<'.» >rii>» <<!<a<!; Ir:I I><!S .>rv I<a'll> ' at> a'<I:;i!

i II><lii><v I s [sar<at:W. J "> s»n»sr» <>s. I> Iiiu>- il .<Ii t>< [ ra<i>alii  u >II>
'ai i!<  I> 'Iil »>JI sl VS>l SSS>il I .S<»».',,!<»<' !ill>l> S'I<'I Jl i <, > I al ra'«'' <I»>s> a > thh'l<
i <. ><'I«<». ! fsi. «>ass s»sir Is st!  ii' « i ssr. I< I ail< r>«' t I» I'riii."1 I >Its>> ! tsi ~ si»lvs>l i» Its<
, < >s>t sill<'T il>J!t f>< ill<<>i «' I < I ls< ils,>.IJ> ">'s" ssl <i <ss>l Jl !. <v'«a" ' als i aa<>l »1>ll a<>> I!<»J i»
[< t>»ST>O,'. aar tii t sir>>sr> .,st <>»!s>,t> tl v ~ i»>l.sss>vs< f>J!I I; >» arvs> !>t< iii.s»ial I c><i>i.
t<c>ss:. Ta «r»J<t tv II;a tivJI.

I<r«,«[>sr i taa Ia.. V»s <fv> i J sss I!>i t<J< la'rsa<t< 'si,st ' x s»s>r>.sls is> iit <t;i[[!><[I,ss <I
<II<'l[1>i!I «Jlvl Jfv Et><><a' v<l.l!<lail;il Ii< ll>J %»sari<,is> t »I'll [la<> Ill X«a«1>lla'll l>1<
I"Sit>I> ~ .I »>» k<'«>IT»>I»»at<'al t I«'a'JILL<' la'r' It>a,' ! '<.>»S!1'J'i>a»> <'t «'.s   Jli'I Jnat .>I>a'!If>al>
4!ls ! <[>[><as> !'I II r «<>>>>»a»at« t I'ri,a J»r« liar ['il' a[i tirr>srs> >Is<an «sl  Isi.'  »isla >l>v
' Vf!s, >JI XIVII»>st~ a I -XS>J[<is«>t It>< .%.-«->J »>» i>t  ltts,u> %11>, ail »ut   t>'n>»li'. t! t!I
! its!S»>'I, t'> lt,

>>!I nv <t';II!s.» nu< Ii<' ii>lil iir Ia>>r< tn> <' at s>nt;« It>i> Jr@ ail .> '<a<<i! < >ul>f> .»><I Ja.
<IVJ». Xaa Js<  '><is .il«.l> .>rv <I< J<[»r nt»,l; I>Jii' [~I<st <» <I>a!i< in<< t>< «<[<[ a>r t<>sr lu«it ti r
Is>J>1<1>I <ii>I 1>l>s[>11<>1> @Tv<a'ii!>1"..

« ts<'1>«'a'l »«: ''i«>ra Iv tarvia,! t [i<' I'>>bi>< !><,1![Il II<'»s Its» <I,s»''<'l sil fa.>TJIT ir.
Q>a'It ><Is t><»«a»»>1'. >>I  iil »>!la'I <»>><[>E>v»< afa'IT>s»i nl.ll Ia ll><'  '»till t><'Jtlt> t<! <i>nil»:it'l»asl
Vt Jtti'i'li'it <l>iltll<ll. tl>a' Ikt'Jr  »>a'SSI a'I t t< Jtfl> J>1<'! !«< IJ[ 4'Cl> <'«ail! a[<'<>l>SJ' ' if<"i SJt
t>l a s t» h I I v <! J I i' J i t Tv n I ik tl s J» »V < '»»» ll< I I J I 1 >I '<[ <a > l I I ». I « ' < I > n S.' i <T Jill [a > s I fs a >< a' <'a I t t t> a'
[<a'rn>>f!a'<t Jnat « lt[ <Ia.'«>h<'  Ilc t>Jf l v JT <sr<I»>s< J»<a"< iis»<< I»»l" tlsei<' Jr<'.I<.

 I I Jll halt il>< I!-<Ii>i k l>JI' a'<1<'at Vn ha J< tl<'i »f Ir»»1 Jh Ji 'i![>a'1 I!S,>n Jf<tal<>«'al I>.»anil
Jr<'J»nuit ts. >Jar> >I>J<[ ilnf!1 >!>i JI tars><"a[ <IT» hats>r< tie»> Ir«sl-I'rreil tr-»n �>v tii.«!> iir
Jr< J tait n>E <ial»IT!a'Ia I ! »<« >I t>sift'<1 a .92 V<Ctl IJJ a' »l»<l taa' a'i <sfa'il I<il 	1E< [>TJ< I>«''  rain>
lt>< Eh:[<Jr S»ir>t Vl It<«If > .>»d»«JI h r<s.ai,



tg! st!el!i!tock vr shuikcJ s!!elttl!sh I'ro!n ipprv!iil hirviit areas !nsy not hc trinifirrcit.
shiPPCJ or itored Iol i[her with hi!t shcllliih I[Of» uniPP[ovi'll of Pfiihlhili'J ii'»ifci'i u»lc i
iit irc !!ye d with Ihi.' iPP! v'!cd d! c ! vl' !iti'nt! I» alii»T ii tla! t. ! !n i Itcit bet»re 7!' '!! '5'!. i»!

I �4, Keg!ster .I

A»lb!if!I! . AS 1!I. !.l, Ht!

7 AL ' IS.34t!, I'Rkt'ARI'Mi I OR 	ARhf 1 til ii»!dit!on!ng of ihcl t!st! lri»n
ipprovid grvwing areas !s peru!itled vnt! !n wile! I!ght Ii»ki, iJc»ui[ct! pro!icteil igi»»l
I»tfodu'[lo» ol con'[i»l!f!ltlvf! I[o»! ii'tlii'i'»I vf cvn»i'ili'it >paces i![ su[tais'i 1 !i' wiliT
uii'd Shalt haVC a iihu!t! iSI»at tv that Vl thc «ale[ trvm !At».h l!W Shet!I!sh iri tiki! a»! J
shall. atter tria»ne»t. n!ii't thc bac[crivtvg!cal ri'il!»ri'n!in[i ol thc Ali ki l!r!»L!ng YYitir
Stan Jir Js:

Ib I J!CIII! J! I'Vr art it�!l.'.'i! i'tiir!irng st!ilt be tiki'n Only Ir»!» apprvic J Vr i'Ond!l! vn.!! Iy
aPP[vvcd gfi!IA!!!g i[Vis. Aft!l!c!il iti'A'!i»!g Ii Pcf»»!teil  »	!' »1 «.!Ii'Tl!gt'!I ti»ki AJCiluili'1!
pfe'Itic!cd against Thc»!trv!IUitiv» ol ii»!lil'»»! !ll !I! ITii»1 iit}i i'»I vf 'o»»ccli'il su[IJ< i'i A!r
st>aces. Il!c witcf uii'd i.!il! hi've i sati»»! i'i}»it lv lb.» ol [Iic «.!Ii'f I [4>I» «hli'I! [he
J!etttlsh irc liken i»J sl!ilt vtt!er«!sc!»iit tl!c r«lmnn!Cnti ot tt!i Aliiki !!!»!k»!g !Yatcf
Standards. Aitequite pfcci»t!vns shill bi taken to pri»ent shiit!!ih»»e»deil tvr i.tcini!»g
I»»» Tcai tung the»!ifkct bc!vrc ctc.»!s!f!I: hii hei'n io»'!pli'li'J it!i' tii!ilt!' »»!s't hc
cert!t!ed for th!s t!pc vt vpirition A!!J ind product sa»!ptci »!»it h Iil'en <!n ri!ut!ni hii!i
IO»!sufe idiilui C Ck'ifu»g.

ICI I!oil»lg if! J !Al'  storage. is Jcl»!cd !fl icc[lvf! ..! 10 ol Ih'» chapter. »ii! f!i» hi
pfiit!iscJ !u!less «ntli»! iliprovit is g!rcn i'iih !c.!r i» thc l!it.<ft»ie»[ i!I I!i'.!hh i»J A«!i!,!l
Scfs!ces, thi' reit»i'sl lof di'Pifln!e»I!l .!PP[»sat !s Iv r»il»Jc, 'i! hcf!i'ic! !Iili»! g !i »!sil! cd i
stii'tch ilri«n Io scale. showing the I !sc J h!i it!vn vt thi !lost »r i f »i t«ri i .!n J ilt Ihc
potinliil h.!fards to «h!ch shell!ist! Itoatcit in !hc Jeii.ni[iJ a[ca»!i! bc cst»!lcd. fhi
ipprv!i'd riquist shat! a!so dc!cobe [hi »liiiurci like» to p[«teel lhi' i»i!It!ii! Ir<»» [I!
ihovi poli'»I!JI haiirds. S»T»lif Ski'Iit!i'i i!!	 ih'«.[!p»v»i il!ill tic pTi Sliliil h! ih!PIA'i'fi
n!irkit!ng shit!fish iu!tiratcd»eir sl!orc. 11!c presence vl usihte !loats»! lhc w.lti'f !i
considered c»dc»cc that Ilviti»g ! be»!g pfiil! Csl,

tdl st!ett-stock in dr! storage shall he ideiluiti'I! pr»tee[ il [rom conli»!ir!ation il ilt
't! f!!C,'

te! J!el!i!sh shat! be procs~sed for human consun!ptivn i!nly !n ihcltliih st!uck!ng ind
pai'king ptaflli wtlich ire conilructed arid vl cralcd in iciordi»ic !A![h sect!i!,i .t IO-.S7U ol
this ihipter. ho«ever. wi!in written ipprveif is secured Iro!n tl!c 1!cpartr»c»l iif I !cat th.»!d
SOC!at Serv!icS. thi t«ca!ng Ol pfev!V»i!y shuiked Anil pieki J shell!!ih I»i! he i O»i' »! i
separate pti»I v h!ih n!ci.'ts sif»[if! [i»IU![c»!cn[!. !.iih spcilt!c case w!lt reie!vc ipi'i!it
attention when Ireeeing is done ilicwhire thin in the J»i.kn!g ind packrng pt.mt
processing licit!ties shat! iv»lorn! w!th Ii!e to!tvw!»g.

  I ! the shucking a»d pi;kir g pros esses shill be Jvni in «pari[i roo!»i; there shaft
be i»stat!cd in the paTItt!on between Ihi' twv fi!vms a de!i!cry «an Jow through wh». h lhe
Shucke J Stock is passed IO the pick!ng rOO[n. ind

 ~! provision shaH be maJe for storing the e!»ptoycci' vote[ gaf!»ents. iproni.
gloves.etc., is a separate room or in lvikers;
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�1 thc Iluors shall bc cuni ruit<'J u< i<ir!in:tc ur utli«r i<npcrviu<i. n<Jtcrial.
grad'I'J tu drain <IU<ekly, Irie 'Ifont CrJ«ka i!r lin 'veil iu!r JCC'I. Jail In«in!J}n<'J In good
ion d< tiu»;

�! tl<«wa}li J<atl b«sm<x! h, waihablc.  <ght cu}urisl Jnd ih all hi k«P  i}i an,  hc
i«iling an J root' d!JII b« tight tu pc«lent «ntra»ii ut ilirt ur uthir I'orc<gn i»at'Iial;

15 1 during sea<a'n!i wbill u!si'i'ts. ispc«1 Jll'<' i<oui<' tlii'i. '.»'i 0 ~ tl'- wi<lg, i}!Jive l!i<'J
for wail ing and packing sh«ihcd shell iih ihall have Jl} opciiiiigi . Ili'itivilv sire«ac<I.
iniludin uurwJrd-opening. sill-iluiing doors. u;!Ic» »trier i'I!«i i<« ~ .iani «re pruiidcd t<I
p<'cvc!i't tllc I:ntr Jilisc ol 11<1:s;

 Al ample light lu work by shall bi pruvidi'J in .illwurking ruo<ni. wliin
n«iciiary. natural light ihat  be siippl«inc«ri J with Jrti ic<al li. }it.

�! working ruur,is shall bi 1!CJ id iihci; r ««eisa«< c»IJ !i n ilat«d io that work«rs
«<ay operate wi!Ii safet! and «Aiiicnci and not}<out imp«iong their h. J'I�;

 It! «very shet  <ih bucking taiili<y i <all b«prusid<.'J w!tl< .:pariitc ianitary toil« i
lul' i'Ji'h !Cx. «unveil!CIH Iy Iu« J ed but nu< utiening Jirci t 4 !n!u J n! Iiiue<'siing rui!r». I !il«ti
shalt bc iunitruitid. uperatid and inai»taiiicd io tlia  thc wait< ii i:I.i. Ccssihl« tu Ilici and
docs nur pollute thc sur! Jii iu!l or iu<!r,<ininJ<i. any is.ircr ii<pply. S«piirJ c toiler !,<«i i<i«i
fur each scx Jrc not reit»i!cd wli«ri f«»lily sh«,hi<'ig Is «Jr!icd un i<ad t<iil«  ti<ii itiii as
liuvi' Jrc;I'1 JIIJtih.' to< I J»3! ly I<i<' ,ill ihc huinc ur cunvci»cntlV loc Jt«d w! th r«ipi'ir  u rlii'

ihuik<ng op ration;

 '9l lavatories with runnin 1<ot and iu}J iva ir ihall be provided and prc crab > io
located that thiir usc by plant personnel el»1 bi n:JJ<li i'hi'cki'd, J iuppty ot' iuap and
individual towels shall bc pruvidid Jt «II ti<n«s ai!J the <a< i <ties shall hc m.iintained in
proper op rating conditions signi ihall bc poiicd in the t iilcts;<nd over rh« lavatory
Warning thi Cnipluyeis tu wash tlleir liands  huron/!ly witt< hot wat«r and soap and m<
employe«n!av rcturil tiunl a toilet tu wiirk in thi plant without brit having waihid hii ur
her hand.;

flO! th«plant sha l be orovided <33th an al und«nt iupply or watir under
pressure, from J sourii approved hy thi Departmint or it«at h and So«ral S'rv!cii: tl!e
supply st!all b» aiiscsiiblc to «Il parti o ' thc plant. ad<~«are in q»Jnt<ty. JnJ ot a safe.
san!tary <tuatjty meeting !he A ash« Dr!ukjng Water S!J»JJ!Js: no crois conn«ctioni u<th
ur:ipproved water supplies ar«pcr!n!tted;

 I t! Jt leaSt un«drinking fOuntain ot' a Sarut«ly deiign sl!all be conveniently
located for usc of plant worker~; no co<neon dnnking iup. are allowed, but p«pcr «ipi. in
suitable dispe:!sing cont Jiners. may bc used:

  I i no person known tu be a l'ci'ted with any diieaie in a corno!un}cab c forin.
and no person known 'o bc. or suspei ed of being a «amer of such a disea~, or whu has
infected wr;unds or open Icsiuns un the body may be employed in a shu«king ur paiking
plant; if the owner or manager has reason to suspect th«t any «inploycc has iontracted a
«ommuni«able disease hc ihall immcdiatily notiry thc lo«al hialth o li«cr ur the
Departn<ent ot' H«JI<h Jnd Social Serv}ccs for such action as may b«. indiiatcd; pending
action by the health ofllcials or the r«covcry of the employee, the employee ihal} he
ca«luded frOnl the plant;
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}13} thi u!JIIJL«efni.'nt !hag Lti'i!L'IIJ c an il!JI!!diial tO h» n «Pvniihl» hir
ivmplianii «i h  hoie pro«i!ions ot' >cc ioui .310..�0 vt tl»i il!ap cr ha! ng to do with
pl.int ilc:in}in«!s. pcrio»ncl Jnd opi-ratio!i.

tl'1 Plat « t'or al} niwly ProPv d ihillliih Pki»li. anil lor e«ii ing ihcllliili Ptanti in
«hich m.ijor c}ia»LW«are »On templatcd dra«r! I o J r caioiiaht» «Jli .ind in iiiih d»l;Iil ai will
Jd»II»atc}y >how i>sential I aturi> Ot  lie plai!t JIEJ I i inuncdiaic iurriiu»dii!gi, ili;IH hi'
iuhmittcd to thc }}»part»!ent ol ll»altb Jnd Social S rri»ci h»lvri »unit»i» ion h gi»i: »o
ionitruition ntay Iaegi» until the plani Jre JPproi»il in «n iiiL liy thi }}>par in»»  of I} allh
and So»i I Serai»l

lg ~ 1 >huikin room CI}u!piner!  and operatiiin ih JH»on!i!m! «iih  b» lvl}owing:

I I I 'thc top> ot ihuckilig hcn»hei and the !Iil»i Jhii!i  lii h»riili  i!p lo a h»ight of
at Ii'ast two feet. shall, when thi' bcnihei a c uicd  o pro!!d» in!rag», hc o ' inlovttl
ionircte, metal or iithcr non-Jb>orbent ina »rial. fri'i' tri»» iraiki i!r crciiiei aiiil io
iOnitru»ted tliat dr«i»a,i 1!»Vn!P}»te Jnd rJPIJ; d!«iking hlo»ki ilia}I hc 1! nivrah}C I»ili»
they are Jn in »gr Jl Par  O 1'  he be nih and ih JH be O 1' iOlid I'I'Ii'-Pl»»i' i Oni I»i t lou,  ht,' >I JII J
or >tall> ihag bc vl fii!i!II»J »tati'riJ} Jnd PJ»i!cd «hi'Ii hand»I'n ai'I oi'i!i!i. thi're il!all h»
nO bOxes. ilielres. Or ri Jili Jbii!» '.:ie h nchei «  i»re in»»»ttai..oii>.ir I. 1»«niight sic»»i»OI J e.
tlvor >bucking ii nv pi rini�»d.

 '! Jll !huikin ' pail! or»<ilandir. if all hi Ina,lc v ;i not-rc.idily Lvrrodi}I}c.
>moott!. iinPeirio«s niat rial and ihall hc L«III«tru.tcd Iii . «i-h J n!JI'Ill»!' O'I to i'liini»J' c
tuoore!. >»Jul'i. Jnd»rack>. w}!erc tofelg» !!a it!» ci. dÃ1. J:I J ilu	i' ni!L'h  coll»»t.,'IH «cali!i
an!i jv il i . HJH be W»II HH»d «ilh >Oidir aiid dreSSed  Ii a >11!s!O li >»rial i':  lii: »»ilu!L! il 
paili and !imilat container> is nvt allowed a t»r  hcy hase }>»in waihid,inil !tcr!lit»I}:

�t kniie»liaN be madi Of nOt-re.id'Iy iOrri!Jib}i'. imooth, ii»}!c «'lou> »IJ eiial.
Jnd >t!JH he»On>tru»ied in Su»h a inanner a> rO eliniina e LrVI i»i. Joint> Jnd»ra»ki Seli»re
foui} Parlieli'i Jnd dirt !night CoHC»t: thi' ha »i}i«vl OPeniiig L»i'ii Jnd Ihe br»Jkine bloi ki
stiJH be «o constructed a> not lo have c J»k! or crc!'I»c! «hie}i woiild retail'I li!od }Li'r l»I»>.
dirt. and sliine;

f4! es ry person who handles !bucked shell »h ihJH «Lear a il» in apron or io:it nf
«'a>hah}i or «Jtirprvof nla i iJ} uhiit! !ha}} b» kept fi'a. Ou,!ii! il»J!l'. ll  ulgir ct! i Jrc
«vm thiy >l!a}l be ot »}eau wa>1!ab}c or «Jtiu prool n! J irial iimilar ihiildi lor prvlci ling
the pa}in ol lhe hand ihaH b ol clean wa>bable or iea!crpio!f rnaleiial; pr»ferahly ruhb»r:

t5! all uten>ii! u Ld in shucking. iu!h as pai}>. k,iisiw, harn!ne «.ihu king I li'ii'k!.
and breaking irons. whiih iome in co»tait with >hu»kid ihellgi!h, ihatl he thoroug}!}y
scoured until e}can irnmidiate}y fol}o«ing each day'i op»rativni; ihuiking paili ihJH hc
rinsed !sith running wa .r before racb filling: th» practice o  returning ihiiik»d !h»Utiih to
thi >hui'ki'r aller delieiry to the packing rvom ii not pi»ni ted:  ivor, wJH> and henihe>
s}!a}} be «J!hed free of a»»uiindativns of Inud, !belli. and «li»l} «hipi wit}I water wilhin two
hours after >bucking operations for the day haei ceased;

�! aH »tens'}s u>ed in !}!u»king iuch a! par!s. kni!.i. hainmcri. breaking i on«.
elr., Wh eh i'Ome in »un act witt; shucked shell !SII iball be >ubjii'ted tO haitrricidal
treatment al'tet thorough c}ean>ing within tliree hour ot the terinination of each day'«
operations and >ha}l be stored in a place where they ate pro ec cd  rom contamination until
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rued, fquil ment so treated shall h» protected fri»n rec'ontaniination in ilorage. Tliis
II'qiirfc'inciil wi!I he ialislleil il all ill'cllslls ancl eiluipminl iuih as paihi, knives, hammers.
and hrcaking i.r>ns I>ace b ~.n.'

IA! exposed in a steam cahinet lor at lirait I 5 ininutci. to a temperalurc of
al least 170 digrecs I ahrenhert or for at least I!rse minut»s lo a t»inperalur ol'at leail "00
degrees f'a!crerrlrcit, thi cabinet lang cquippi'd witli aii indiialing thermomeler located in
the c >ldest cone; or

t8! immers»d in lint water al a teint crature of 170 dcgreei Pahrenlieit or
rnOri fur at lea!it IWO iiliilules: Or'

I  I cxtsoscg lo hot air at a temperature of at leail t >ted depreei Fa!ircnheil
for at least 0 ininuti~ in a prop rly d»signed oven or hol-air cabinet equipped with an
indicating lh»ririoinclcr lo alcd in the coldest zone. or

IU! intnreru:d in or expo ed to a ftoa of chlorine solution prepared lreih
ea-h day ior a period ot at l»asl lwo minutes; the initial sir»nglh ol' Ihc solution ihaB b»
such that after usi it will iontain not less than 50 parti pcr inillion clilonne.

Amounts of  Iilorrire  oinpoundi Required to 'ivc
Approximately !00 Paris pir X!il!ion  'ulorine

by Readily Available Xlcaiuring Uc»«s

VOtullle Ol
Watcr-

Gat!o !is

I.jquid Ilypochloril e
Solutions

Available C1iloline

Dry  'I!!urine
 'oinpounds

Availahl» Urlorine

5 �15';� '70; ri 5  "

iloote: Dly ilteasufe
I tabl»spoon  tbs.! - approx. 0.3 oz.
I cup  I/' pint! - approx, 5 oz.

4z!urd  t!caiure
I ths. - 3 tsp. - approx. I 5 rnl.
I iup - I/O pint - approx. 16 ths.

132

i0
40
60
Ii0

100
150
00

5-1/3 ths.
I! ths,

I ciip
I-'/5   ups
!-4/5 cupi
2-3/4 cupi
3-3/5 i.'ups

3-1/' tb .
6-1/' lbs.

10 lbs.
13-1/ lb..
I cup
I- I /' cupi

cups

I-I / th..
'-I/' tbs
3-1/2 ths.
4-1/' lhs
6 tbi.
9 lbs.

I ' lhi.

3 cupi
3 pts.
4-3/4 pts.
*I /2 pls.
4 qts.
6 qti.

10 lbi.
1-1/4 cupi

clips
~-I/' cups
3»lips
4-3/4 cups



�! tt!e inipeifor ma!' not Jpprucc th» uic»t an> v l! r t rin ut hactenciJL. Oi
i!JI. cI I.!dJt ti 'Jti»l,'nt. »lit tl he ha« .' at!i le t t!lit!i 'll hy hii O L» Vr Other OI I  niil  L  t  liat it
b '«J iilacl»E'! 'loE' 11«c ii'. c»EIE!ci  IVII wilt! ilii'lliiit! ia»itJli»11. J»J Et at It ii  it J t ' �1 I! e
streAglh! Lit! tii' Iiv i'IIV niii J»ec« IIIJy EOEAIJI Ji't'.Ld» oi oil!»I pfcicf  J iici hc  E«CU wi. 'rc
«uch pre«erratic «witt iviiie inlo cvntait L itt! ihettliiti ii!i Jii;

 t t Jll cquiPI»i'At Et«e t in lite it»1 kIAg Proc»i«. 11'ictitJ»!g,'.»Ick'Ii!g Pa! i. ki!iici.
hf aki»g block . I»!g r ioti. ctc.. iliatt he tci :n a il»»» iatii»it !r i or  I »I a»oil!er
«»it Jhli' Ptaii' ii! the Plant Jt ter il Jri,tl!g ai! t ba  cftcl 'Ial  IY I l»c»l.

tvt itl 'lli Ifv»1 wlE!i'tl Illa It!L'al hJi he»A temor d ilia I t!i pr »»ptl  Tenn!ii'J trvm
tt!i. «tiuekiE!g r K	!I;Ill l Jiipo«i'd of «V Ittal lhe itiueki'd tir  dtiii catt it'I 1!o wJ! he»»Itic
ax!tat»tna ed. and «o  hat »u nui«anii ii Ltcaiid.

 IO! nti«h'lta»cvu« i'qiiipiiienl Iivt ri» i' «af!'  o i'afr! v'ttl '.tic il!U 'ki11L proc 'ii»i
ihatl tic encl id 'J tro!» lt!L' «tilt»!JAg root!!. ait U»liicJ vf Jt!JI! t ~ »	'd «q iipi» '»t vf »IJt 'liat
lvriign to ltii«pJfllcUIJT bit«i»cia«I!alt hi' Ii'Ii!O' »J Iful» tt e ut!era in t!ar  ol  lt . the t! .IEI .
all Jomcitic ani»ial«at!it rude»ti «halt hc eailad 'd truin  ill Patt  ol  tie Pl.!nt; ll!i ihuiking
 md paiki» purliu»i ut thi ptan . ichi»! iii vp r«iion, ihall hc T 'ii»,tc t to  tie liar!diin ot
d! .'ll't!il! tv Pr'i'LL'iil,i 'CUI»»la tiuii Ot I'i!.iti'Ital JAJ aTiieliii ii!	  I! Woiild till!Jet Cli'J»it1 '  if
111!gl!l CV»tflt!U L' lo lt'ii' CVE! JI»li!J !V» Ot  lii iliettliili.

 i! } pJckiiig JII l itllpping Eooi!!i «tIJtt cuf!t  ii	 wi h tti» luttoict»g.

il t alt paikii!g   tuipt»e»  iu'h Ji iki11»i!i'Ii. !a	k'. i»hi. tilcJ'iiiE'L'i. »Ok!ili L'Ti,
pad Jtev. ai! I iv lurtli. il!all hc !nad» u' a nvt-readtl! iorru tihle, »n»ott!. imper»!OIii tiiaii'r!at
anJ iviiitruciiJ in «itch a 1»ann»r Ji [o C iinina c gru»fii. W,imi Jii t,raiki white tor»it»i
i!LI l.'flat Ji'IJ «til»i I»igti  Cot i'Ct. Jlt i»J»ii JAJ ti»i!li itiiitl h '  i»tl litt» l i»it i i» der and
 !T»i«ed TO a it!'io»tl! 'Iii»«�: J « ati i oi «t! .'ll it'tati hi' Pfvi'lite t 111! lei att it!ill 'i l n!i'A ikl»iiili'P.
or blov;i T« to i»ppurl a i!!ea«ur or can: lt c «Urr J .L vl ' k!ll!ii! 'Ii. ht 'l fi'» . 1 ihi.  Jl!ki Jl'1 l
other utc»iit«witt! whiih «t!uiked «hetitiiti iv»te in ci!nla t  liatt tie l'ree ol pa!nl Ji!J Iuit,
'thL JIT PIPes !A ' t!e hlvwL'I «i!alt hL' Tel»vfahli vf iv tocJ e l lbJI Ll '.I'I!il'Ig . 1!i!l Ltit tiiutt. Th»
portion vl thi aif pipe«h low ti!e tank liquiJ ti'!el ihall t L vl il»i! »tt. 11»l r 'J lil! »of loJII k:
imper!no»v 1»J en Jl: tliinc «i'IJtl i!L' J «tefilla Jlivt! co»i1»ctioil ol a teq»ate «ice tv thi' air Iini
Ot lt!O htOwcr abuVe th ,' tank liquid liiel b  «ltiih iie.'Ini i!r hol ii'Jtcr !».i!' h» lore»d
throu/! ltiL tii!e. In aJJ!tivn:

IAI pertora ivni in tlt» «kii»meri, ivi�»defi. and htvwer tra!i ihalt t!c
%!»oo'ltl  v  Jcili alc it»anin . ikit»»iiri, IJdlei a»J iot JII l»fi vt v "If» 1»cit1 cut!i flic IO» JTV
ni>t pi'TITEI  L'd: btvwcf« il!avii!g Aafl'Ow J»J Jcet! cui»pJEti»c1'Iti Jtvtlg lllciT iiJ i of a 
 Orner«, «Para i'd trvm lili I»Jin Par  ot lhi htov»r hy a Pcr!orali'J P J i'. 'I»ay Ilut hi' uic l:

 8! pipe« in blower> @hail hi iuppurled Jl i»ltici »t diiiancc ah icc thc
bottom of the  Jnk tu Jt}vw ea«y pai«age ot a bru. h be ween thi pitiei Jnd tank hvtlon!.

  '! air P umP int Jhe««halt he PrO ei led ag Jl I'iil L»t! I JI!	11 Jl»�1.

 D! «hallow tanki and i»bi ihall he ete!ta c t hy tegi. hy a t,ihh:. i» h!
bcn .'h to rai«e tlic lop r»n at tca«t thri'e tiiet ahov  th» tlo !r:

 I.! tabtc«atid «helces «hatt he maJi ot n!iite»ali than ian hc cleaned  adily:
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II'} lhi kI.S. De}!JTI>»enl 0> I}c.<lih. } J«L'Jt«!«a»d Wet'IJTL'. pnhhi Ile.>lib
S rsicc puhlii'ation "Sl>e}lliih In<i«~try } <t«>}!»>e<it t'v»itru.b»» Ei«i<}ei" I'«hhi }}c.>}ih
Scis>ei' I ut!II  ai>O>1 }Lo. <Ia t, I'rinle<'}Ap»l. I' ll! ', ii<J}l I!e»Le<1 Ji iia»d Jidi ii!T iatlii'!i lol<
92'01'I>PIIJ»ei' ii>lt> TL'<Iu»i'»wnii vl i'i}«IP»>i'»I cvnilT«ii«!I'. »I lb>i Neil>o»

1 I il><IL'ked ih<'I}l>il> sl>JII 1!c PJ kin};I»J ih>PPcd i<!ll><»»nl li iier< N e L'0»I;»!>er 
1»ad   !I elea», »»t!erriou! Iii>I>L'ri,<li po.<1>'<CI} ie.>IL«t or»i iu h ivu>.>iricri io i<' ~ IIL'd tl>al
tan>per>rig iJ» be d<'lei ted; in J ldi »»1.

I A I »lelat vi P.ilier il»PP>l'll', eo»i,n»L'>i wf>Jtl »oi l!i' Ie»ied h! ihe ihc}I'i> I'!
in.tv!try:

I BI th<' pJekcr! ii'>till >	<.' »«»11!cr pfe,i'JL'J hy lhi' ii.iic a}!hre< <at«i« il>JII
b<,' »<i>lre!!c<t. <.'I'»1<Viii'd. tl thon>apl»'<1. <'» L!>hc><c>ic I'i'>IIV»1enil} fc<'or<teil <'» It>i' ivl'<1.«»cT
or i!n lt>l' L'over >I it>i io<ir hciv>»ii Jn in i. r,!! P.»i »I >h» ion>J»IOI <Iu>»li'. >h<.' ii'.Ih»-
process.' the dale 01 41«ek»1g c>il'li'I' I» Lode 0< I'Io>'I.L odi' ill,>t} hc il'»pri'inc J. e»>t»IL ed, I' ll
Viherw>ie pernia»in>il! recorded on ihi ontJ«>ir. !> .I iiNIL i iie»! is <ried tor it.il»>g Ihi
C 0 I 'I I J» >i' r . t h c c v Ll c LI 1. <} I i!L' 'I II <»I wl I h i h L De I! J I l I I I i' » I 0 I I I i". I I I h L» « I . i< N I. > I S e r<' ! i ie i.

I.1 > ihuckcd ihillliih ih all IN' i v!!li'd � II li'»>I!i'f Ji«le L!i 4  ! <lcgri'ei I .<hre»hi'ii »r
Iiii oTth«> l«o houri alter tl>e il>el}l»li ari iho. kid .»Nl il>.ili he iiori<};It »r hit<><i 0 I
degrei'i I .Ih> i'I'Ihi'>1»» >II Ji'II<<'ri'Ll I« I hi' ~ o»i'»»IL'r. it it> «L ke i ihi'll> I!I > .Iri' I r<!/L'n I}icy Nh J I
IN ki'Pt h> a iro/i'I'I cv»dit>v<i IN>I>l Jil>icrcJ I<! it>i' c<»ii»TI>cf i<'hi'Ti J r<'ll lgi'>.ll<'!r ol I,eh»L
iN L>i< J >I ii>VII ».<Ti a<le<I<i <le CJPJi >ti >o ii»rc I!ll Nl»>,kcil L>!!L k reciiceil t!<, i!r p.>ik«t In,
ihe p}J»l JL»l»g thi' J!y: lhi TL'IT<ger<><>l VT <ieINI!L it'IJII I>e neil ini»1.<ii'il J»d h,ii< .»>
»»P rvivi« l»>in»: ihe ilOOr it>JII lie grailed lv <tr»» <}»I< kli. aint,> li>iri»i»neti > ~11.<ll l!i
kept in ll>i retri Nr>li!r Jt .< po<»i predeiir<»i»cit io t>J<c .!pproxi>».>tits i!>e i»ghe I
te11>peTJI<>re.

t4 > ii'e uii'd in iooti»g Lsalir >or }!rv ciih>! <!I  ti»ikcil itock Lir lor iool>ng
ihueke J it«i k JOT «Ig proc<'ii»ig ii>al} he Oht.» nc<I in»» J iv»l iie a}!I!i»<ed h< 'I tie
DLPJrl»lent vt l}e!tii> Jnd So <at Sere>,ei. anil iliall hi ii<!rcJ .»>J 'handled in a et<a»>ty
n>i«iii'r. »0 Ii »>J} be al}owed tv eo»1<' In cv»t>N'I '<' LItt> ih >iki'J i»!ck at tir pn!<ieiilng hJL
been eo»1pt<,'le J;

tSI I;I<»II >ii tor h > ter>c<LIJI t>i'Jl'»I<.'nt OI pJOIJI'<g <Nt«IP>i>e«t <«eh Ji ikim>»iri.
lanka, lub., n>i Jiuri'i. Ovh»ulir . a»d pJJ llei. «h>el! «'!»Ii' i» co»> !ci <TI >h sh«eki'J ihi'ttliih.
d>J}} bc proei Jed:

Ib} perivni Wofk»>g»1 Ilie paik»>g TOO»: s}I.'>ll wi'.Ir i}ear> Ouli'I' gaT»1e»li
protected «itl> i}can water-pruot or  <'Jiha}!!e .ipro»i Or i'oati.' wt>cn n>anuJI handling 01
shucked shit}tiil> <ihiih hJ<>c riiec>TL'Ll 1 leir l»>JI w.!it»n>' t!L'co»>ON 1>eeesu>iy, e}i'Jn rul'Iher
g}v<>cs ihal} hv wor», or the h J»d  ih J}1 bc L<>a he J a»d ian>tired hciore thc »lan<>JI han Jhng:

171 the Ilvvr., wJII<, a»J. it neeei<Jry, itic iiili»g. Vl itic paiki>ig roOi« ihall hi
c}caned al tl'IL' i'll>} VI each JJ! i OPL'TJ'»0»S I«>J II« lied Nllh LT JILT I'I>eet»!a il'Ie AIJ ka
Drinking Water <!IJ»dard>«windowi a»d sky}! hti ih;Ill hi k P> <1<N»l: Ti'trl "i'fJIVI'i or iei'
bvxcs shall he w><s}>cd vut univ a Lci'ek or >»ori' ottei> ii »ceeiiciiry: a}1 p.iiking c<i»ipinc>it,
suih ai sl'i>nmcrs, tanks. tubs. >neaiun;i. cv}a»defi Jild padd:ei. «hi h cv»<e in contail with
Ihe 'huikcd sf>et}I<it>. shall be thorougi>ty seourc>l »ntil <}car; al llii in d ot c Jib i}ay'i
opLI J!ion; air pipes in b}vwers s}>J}I h  ren>0>feil Jaity Jl thi' cnd O'I p>ii king opcraiivi>i and
their in'erior an J cxt  rior sort aces bc IhvIL!ugh}y clc Jnc<}:
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1  t JII paiLing rouni cttutpinen t s«i i! a»khnntiri,  .inks, t tihs. nteasuri i.
I olander, Jnd paildlei «hicli unte In c.«!tact «i l»ltuekeit siiellt'ish. shatl tie i enhred
JI i'r Cli'Jiislil!!; Cleaitsutg au«l s Cfthrutg i!t'ICI'Jt ious se Itl be C,II I teil I!il W!lltlti tl! ICi' hut!rs I' ll
itis'  i i 1«III J lllg ol i".Iih d;Iy i 92!Pi'EJtloil Ji!iteilttiglt!eil' il!JII hi s vri'il  it!lit usciI 111 J Placi'
Wtti'fi' ll «ill tio Plots'Ct ed tri!l«ei!nl Jlnl!l J t ot1; lafgc ii', II!PI'Ili'I! I 'ii tll etl e Jilt!i!i be sli!feit IEI .'I
Pruli'i id PIICC SIIJII he i'ICJII;J Jl tlli' et!it Ot ea ' I i ay s OPi'f Jliul'I alttt he stlhjeeted ti!
bJC cT!eiit Jt tTi'.ll ttli'111 Iiuini'JIJ Eel'I Iti'to!'e itic:

I<! Jlt et nip!«en  «ittt whiih shuckeit shi'Ill!it! Ill ll'Ic t!ackiitg fool« conte ti'I
Cunt Ji1 si!JII. Jtli'1 ttli!rou JI t«ie elle!i at tri'aint.ilt, I'ii' stufed 111 J nIJI!i!i'I' lt!JE Will PrO tet
11 Iroltt conti!i!tiii,i 'Ioi! bclofi' I'  Is J!!Jlli ptit 'lu usc.

�0! il'!ticked she Irish sl! Jlt he Pa. Led it! cunt Jttii'r, il J Iii  .It!it si'.Ileit. J it!I. it I  Icy
Il.li'i' nvl beer! itihtccIc92I tv J itiitiL-tfi'i Ji' prvicis the! shall hi' ki'pl J  J I '1«pi'faltifi'
bil'ii'ii'll .s ili'gfi'i's 1'Jtiri'tilts'll .I!Id JU iti'grCCi I JI!rcn!WII,.IIICE tuh ii Jsltiitg i!I h OWII'Ig tlii'
Wast!ed st!i'I tish u!J! IIVI bi Te uritcd IO �!i' sk!i!tiui'I' «I!is ! Is used tuf hartdlntg  I!i treshly
ihuiki J s oek;

  I I I ttii P!iiking ol sliuiked ilieltlish Pri tirat'!li st'tv!i it 1.!kc PI! 'c vnly I« tile
«irl!C plJI'Il Js  III:  	11.' !I! 'Ictt!ilt  ttiy are !bucket , It repack!i'I" Is pf,ielici'd ii ih.	1 hi' ili!ite
sir«tly»! Jieorda»ii «1 Ii Jll  Iie reituircnicnt»tiPul i CJ tOr Iui. Liiin Pla«ti. t tie sti Ck tii hi
Ecpa 'ki'il I'!wist lie rceeireJ Jt  IIC repJekiE!g pt	11 I!1 Jpl rt!ted sliitiplilg cuit JIIIeri:
COVIJ«ter»halt be Cuded  O situ!V El!i e:irltest Il.ile Ot i it�-Li:! ut ituik  tacks J in  lien!. Ji
will ii  tie pl ii	 i!r t>l ants in wti«'0  lie ilvi L ii Js st!vikc J,  i«s intorm ation st!~lt he itt JJC J
par  Ot rhc plaiil rcii!rd,

11 !  tie «astnitg vt sltetl-st!!ik, '«hell .'!i'ici«tit . shall hi ilviii' iIttii'f «'Ill! !vali'I
ob Jhti'il tfvnl sV il 'i's JPPri!ii'J tt! it!i' L!epaft«tet!  i!f ttoJIII! Ji'IJ Soc!.II SCTI'ICCs 92'il tron!
apprvvi J shell is I areas: ii'II sltell-s o-k. Caen st that iunst"ne,l  o J shiicking pit«It, shall he
p Jckc' Jnd shttipcd in i tean containers such Js h irrils. ha i, i r.iles, r I!uncs uitdcr
eoltdttioits «hiel'I Wtll pleri'III spoitagi' Or ii'lot JIV«!J IOI1. 'IitICI! COIIsigi'teil tt! sit!!CL!rtg pl «t s
in huIL. !I!elt.vti!ck ntav 1!i' pai'ki'd i«IJ sttippi J in s«h setiii les Js iti'an I'iieks Jnd ho!Its.
uitdi'1 eo«JI tot! '«'I!iel1 «Ill pri'tie«1 sPOIIJie Jl!J Cv«tat«I!I It!i!tt: slot Jgc tJ titties itt !lt he J 
k ail eitual lo ltii' fist«!Ten!i'!Its ol siieliuni .310-.370 ol  les ili;ittlir. a dcak'r hotdutg
isef itieatc IVE site lt s vck vnty, i!E,'ts J rest«titter. 1«JV Iiol it!I.i s I	! !tie It ish,'

LI31 VI!ell-stock shall he idiiilitied hy J lag Or I,il il seeulety  as el!i.ij  D  lie
shipping container Jnd hcarin  lie iirti'icatc niimhir ot' tile shipper. Iiii nar«e and «ddrci«
 tti' na!IIC JAil JdiIE'ess Vt lhi' Cult92Igltee, Jnil 11'IC ku!J Ji!J it«at! i ! Ol Ills' I-stock i« ll!i
ion I J i«i E,

  I J!  o peru!it tracing readily lo  hi pi!int ot <irigut ut' an! iheltlish on llti
marks .iOmplete and aeeurate reCOrd~ Vita I bc kep  hy e!CTE sliellt tilt paiker Or Sftipper,

LI5! tiie baiterivtogiiJI standarJ I'or Ire!h Jnd Iroren sti«eked shclltish at tl!i
WhOlesate market ICVCI d!JII bi J ICCJI i Olttirin den!i y Ot nur ntore titan 100 MI'N 1!er 100
grams Jnd 35  entigrtdc Jeriibii  ~tate ii!I«It Ot nut ii'Ii!re thin 100 UUU pCf gia!t!.'Shelltisi;
cacei'dtng ci hir or both ot these leicls cvnsttlu c priidtict «!tiki able tor human
COn~umptiOn. Iin Cl teel bc ore 7, II '5'1; fu» ' 74, Keg!s er

Aiithonty. AS 17.'0. t IU
AS I   .05.040



7 AA< I c.350. AI!!ll NlsI RA I }vl- I'R ! 'I I!k'Rl s. > J >»v»f! }i»riun upi'r<tl<'IL'
plan> Uci' 'I fof pruL»ii<ng Jnd pJ»kin>'. ur r»paikll'IR 'itl»lliiih. anil »r r! fl»riun  »tl<n!'.  il
ha in" in hii t>O'A»iiiu<> tur i.>t». i1>»ll-i<uik il>JII l>Ji» J ii'rt<t«,<ti iiiu»d h! [1>» kkPJrtn<»«t
u't II 'Jlt}i Jild SOL'>Jl .i»f i »i, iuih LL'<[>[i»Jt»i i <I} h» nun<}i»r J Jnd 1»dl tii' i»n '<L'» I
Jl'En<>lit!. h«[ Jf» i« t>}»L'[ [O r»L'OL'ation Jt .>fi!' [In'<L' tvr iiolativn ut J t>rvf>ilvn ut i»L[nln'i
.! IU- 370 o>'[hi> ihaptir:

tht in L»[ting itand.<rdi tur iatiita»t<ir! i'uii>P}ian»» With «i iui» .310. 370 ui [hii
ih<iP ir. [I<» I!»t Jr>n>»<r> ul Ili J'ill> Jnd Suin>l S»ri>»»i LE<It;>t t l!' tl>» it.<i«l.<rdi ut tl>»
"National Sh»ll[iih Sanita«un Pru rJ>n klann.<l Ol Ot>»<J[>uni. I'.irti I II. Jnd 111". }9[>5
X»L'>i<un, n> Jll .Iplih»Jhl» iaiLi. »Op< i ut Wlilil'I  V<II h» Vn tll» I«' tt<i' 'ral'iuni ut t>»L'i Vt thi
I!»t>J[[n>»nt ot I k'.Ilth .<n J Su»<al SL'rr>LL'i JIE J, i v[ti 'i pl.lii»i »<'n<ii'nlcl>t to thuii' »n>.'J" »d II>
thi ih 't0<ih ind<iilry:

l» >  L»r! vpi'>Jr >f u[ .i il>»Ill >ih p}J<U. hli i«p»rl»[L'nd 'ni n>.<n.<,"»r 0» . t'L'nt. >n Alaika
J>all <It>ord to th»»on>n>i»<un  r ul l>»al[h a>i J io, ial iir< >L»L ur 1>ii .<Uthur<aid <i 'in[i. J»»iLL
tv hii "ruvndi. Pkint ai>d t,<»ih>< i, tlo,<[in>< ur v l> r «i». or Jn! pari uf tl>»<»..<nd»nt»nd
»LL'>'! [J '<tit!' fvf inip»i'[<un p»rt<uii'in> [tl» pr«ii>ii 'i Ai>  <n[»rlirin>L» «itt>. Or vbitrui[ivi>
Of, iu»h an ut ti»ir in tl>i. pirtorinJI'I»L' ot hli do>l»L Ii UUIJ'<i Ill} < I» 92 It 'L't t>»[IJI» 7' '>t .' '>:
am . �. R»pi[»r

AU<tlof<t!': As 17 '0 } l<O
AS I R 05 040

7 AA<' '5,.«>U. <'<!I I! I'R[R I,SS I'A<'RIN<i SAN} IAI I<!N R»gutJ[>oni pro >dn>[. [Or
ian<tar! iontro} u[ iolJ pro »ii il> 'ltf>ih paikini Ji rill»»t»il in th» of['i»«. t r»pur<.
"NJ[i.nial Sl>»lit»h Sin»ation I'rvgruii 'MJU<ia} ut <!}Lira > <ni. Pii>i I. II,;«iJ lit" IL><LS
X»L<»un. I'uhl>i ll»J}th S»rf<ii» I'ubl<i Jt>on Nu 33. Piihl»li»J I» [h» I[.S l!L}EJI'[n1»nt ut
II» il[h, k t«L J[>On,u>d %<'L tt Jr». I'Util<» I l»J}[h Si rfi»». !VJitnn> t in. I! [',>r» tiir»h« . Jupti 0
I>!' fut»fi'n»L Ji r»gula[<Oui ul thi' I!»t>Jf[E>IL'«I Vt i}i'alt h Jnd S LL'». I .>»r'ili'i'i Jnd L'unit>tv[i
th<.' Oi [ >� Jt n>J n U Jl tor d '[»fnl><>a[>Or'I o[ ad» t >I Ji!' ot i JL '<[It<»i .iud i»ril»»i tor»otd
Pro '»iiing Ot ihL'l}tlitl flJ 'k<nt', [In»t[i'i t h»tuf ' 7 I I} SV:an> ' <74. RL'"ii>»r

A<>thorit!: AS 17.'U.}>[0
AS I t[.05.040

7 AA<' I S 370. PI NA}3} 5'. A p»rion who violatii J prof«ion ul i»iti<>ni .310-..[70 u[
thii «hapl 'r ii go>t>! Ot J <I><id»il>LJUO< Jnd upon ion i»tlui> ii pinliihah}i h! J lin» uf nvt
nlof» [hall SCUU UU of «»pr>ivnn>»n  [ Ef r>ut inuf» tl<JU L>EIL'  L'Jf, Or h!' hu>t<. t aih do! that

p»fior>»on[n>iii'i Jn!' i<<Lb flulatiun ii i'oi'Ii<di'f»d <i i»parJ[» ut[ 'nL». < I><»t[L'L'[ h»tof»
7/'lt, '<<I: am,','74. R»tait»r

Aott>vr>[!"i AS 17.'0.}I<0
AS }I< }5.040
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APPI.NI!IX II

MI:.MOKANI!UM  !I' UNI!URSTANI!IN i

Appruf JI ot KJror   IJn! rron!n Ari.vi

	 .I >r r -fkv1 !; 1 « I.I 'l! «; 1 I 1 I:U. ri
r U J eh J 1!e p Jr In!e n t vt I Iih J» il   r J»1i',

AlnikJ Uet!Jrt!»int Oi Ili,	th:!nil!>!!ii!l '.!er! Iiei
Jnd thi

AIJ-kJ I! Pvrtn!ent ut' I'»t!he .'iJfety

fttt.'  Mt'XIORr!!t!!I!U!!I  !t- UNI!LRe! lr NI!'IN i »IJJi' J»J i'I'«i'Ii'il int» thIi 1 X	! il,!Y
of 3«I!. One tho«iJnd nini h»»dred rn!J ie!ent! tour. t!! J»il betwii.! tin t!epJr!n!e»r ot
I I I! v»d  iJ»! . !itJti ul AIJ.LJ. here!nJ!ter ri tirri.t ti! vi tl!i l!ipJrt»ie-t rit I ii'h,!»il
 iJmi. «I«l the 1!ipnrt!n nt ot lli Jlth J»il i'!J»J'1 !~er! Ieei.'.!tJte i - Al!i  >..!eriin;!lier
retirrid to !» the I!ei!vrt»!ent Vt lli Jttl! r«!d!i!!eiJl .'ier!ieei. JnJ rl!. I!'pJrt»!e! r>t I'vhlii.
!!Jfet!. 'itJte ut' AIJ>kJ, her.inJttir retirreil to .!i tt. I!;p!rt!nent or ." Ihli S!tet! .
!VI'I'Xl h!it. l ll'

t III I t r .i. Ihi' I!epJrt»1ent ut I !ih Jnil  r'.«»i' I!,!i hi'i'« i!:Jti'il vndi'f thi' I Jwi ot 'Ihi'
SIJte ot A!J kJ 1v Prvteit JnJ »IJ»J,"e tlill J»J I'J»'Ie Ii oi«i ' I'!I 11'li' St!!te iit Akl LJ. Jnil

tt!'HI Rt A'i. the I!epJrtn!e»t Vl lli Jill! J»il !ioe Jl '.i r!!ei'i t!!i l!ein ire 1«J u»iler the
IJ!ii Ol I'he !iIJti Ot' htJ>ku tu Jii«re Prvtiiti«n «I thi P«lrl!i be�1th h! Proiiii»n Ot
re 'olJtury. Jdii>ury J»J edneJt!v»JI ii'f'l! 'es 'ti!I se.!loud»»»«IIJi1«rin". Jlitllt'»t«»l JI!il
>Jtei, Jnit

'tt! tII RI A'.i. Ih» I!et Jrt!nin!t vt p«lil!i'!iJfit! 1!Ji heir> iri.!teit «nder the lJiii ot the
.itJte uf AIJ>kJ to i»tufie Jll if!»1!»JI IJ!'li ol the itJlr: J»d Iil Jii!it irtlli:I' ili'PJIto»rI'«i I' ll
 tie itJti'. »«U«e!Pill rmd teder~t Poei'rl'«»i'»ti «1 thi' e»torii»le»t ot ir!I»«!JI IJwi Jnil
regvtJtiun> Pi'f!JI»i»tt to t.lvie ill.'PJrt»'Ii'nti, J'nd

+II I R I! r i'S . eeft Ji	 «ii'i v I tire I! >ur el J»1. J hi! Jt! e n«!tl»ie. I v io!«»»if JI'l1' !i'io" »I/i'd
Ji,!III! 111J Pr-rtrfrr I El! 'IO» k nut Jhl! t Vr h «m Jn iO»iumPt i O» reit»iri i Jret Vt cont fut J nil
eoord!nJtivn wit!, vthir vie~ tu pre!!e»t ill»eii to h«»1«n 1!e»!t«i J»d

N !W TIII:RI:FORE. tl!i>me!nvrvndum '1 't lhl 5'St- ftl.

PART I, 11th ULYAR1ktl N I OF I!le!ll ANt!  ;A,'ttt r!! ;KI.I 5:

I. To prov«re J ripreientvtiri number ol iJ»!pteiul the preeiu»ily deier!t>ed rJ for elm»i
I'Or weep!Jhle hiv-ViiJ!i tu deter»!ine the leeeli vt ioe!!lted "1'Jr»i! tie Sheltt»h
Yo!!on" herein Jfter relerre J tu vi Y.S.I'.

Preceding page blank

'  rill!XI!A!>, It Ii tive Invt«JI de»ri ol thi
I'rePJrt»!ent Vt IteJltl! Jnil Sve!VI 4'r!'Iiei J» t thi
I!Jrr»;!ny for the ionm!on pvrt!u» ol diiilvp!n-
»J't!irJI fe u«feei tvr the tleit I !tereiti ot 111e pi'«t!te

I!epJI't»»'»t Ot I iih »nit  i,'«»e tl
l!et! Jfr»1!'»t i! I I'L!hi! e .iJti'I! to !!urk I
I»!i»t:»»int» Jnil n!i«I.!t'in ~ Jll ot' thi.

ot JJ>LJ;»!Lt i!t thi' I »I'ti'd .>1 Jte'i.



I <! ini iall> prepJ[e thc ra/or CIJini in thi' nl.ll'ul 'r pf<'<ei!he<I hy the t>epJI'[ni<'I'I  O'I
tk Jill! Jnd <'«c!JI 5'r<iee< anJ  o  <a< kaLc JI»I ihip Ihi I'ri pared ianiptii to �«ni.!reit
IJhorator>  Jeili > v.here thi Ini rally prit<Jr«t aint!le% «ill he I'urlttcr prepare<t lor
vlluua e teil![i'J 0> <IOJli ie J IJ I! vl J lvfy I'e[ionn< I.

3. IO iolleii J rcpri~n J i<< nun!her,	 ieJ <rite[ ian! <le«n i erili Contain<[i proiiilid
h>' thi I>et<Jr n!ent Ol lteJI h and !<!<IJI .'!CT!«e<  r<»n rJ/or CIJ»I g[O«u! ' ari J<;Ind
fiirTCJrd thin» tO Ihe neareit IJhOrat<rr>. 1<'0<'n Jn J J< P[<'«'Ilhiil Ig!.  hi I~k'! IT n'«'nl <'I'I
>teat h and !!o<'kJI !!< Tfi«' i.  Vr Jn.ii! »i to ilc inn!!ie  iii' nu!it prohahli' n«inhir
 Jht»e<IJ i'd XII ><I ol evh vfl'u h~<1<'nJ pal' 100 n'uthli  '[< O'I A<'J AaleT. JI'id tor <'< hi'r
 e<ti Ji Jiinicd nvie!iary.

4. 'Ii! PJ>  hc cuit ol Coll<' lion JIIJ .<h[P»!en[ o  «.'J «J i'T <JIOPI<'i to  hi' ne.!reit
Apceihiil IJhorJ or> tac!lit<.

lo aiu'<I pc[<on»et ot lhi' 1>cpJ[1nu'nt <!I I ICJI h,»1J .<<<cl!I h< re!Le'< In CJrr>u!'r oui
ian! Jr> <uric>< ot r.i/o«IJn!L[owin. Jri J<

Po»<«e a «!mrnir.iat  i JiinL h,en.i . J ekini ili 'i[i r'i hienie  Jnil a veiiil Iiiinie Il J
I!oatin" cfJ l » <«CL' to deli«'r. IJ»d or  Jke rJ/or ctJ!u< N!rhin  h<' jun~lie ion o  tlii'
S ;1 C Ol AIJ kJ!  O I Pi'TiVn 'Allu Jre noi unJCI' Pi'OJ�!' '!I '1'«r! Jli<»l Ol <ie<tl<!ni
4r� 7 I! O  Al J<kJ !I J u ei II'Ite 1 r, I I! I JII J  rain<A <A I'I« Vill <i»nn!i'T< I dl! dig OT
o I h e [92~1 <e o t!   '! I»i t v I' < O nl V I CTC I J I p u 1 p V<< < I'I J o T < I* V I   o I 0 u I'u J n < on in I 'n p   !o n . u I < t o ['
ITJ I   .

7. IO deiiL'OJ '  V CO[nnICTCIJI TJ/Of < I,'Inl t!J[v '<IC[i .hi' [J/or ilJ»1  'fv«lnL Jre,l< Ill
ueh  eh J Coun»i'Til JI TJ/Vr Cl J»1 h Jrie< <'I n!,'I> < rt! [.On I J/Ol < I.la!w e<'un[»i'f<. I III! lu[
hu!nin On'rul[ip iun Jlul'Or bai[ Jn,l IO ilipu J <' liIJt n<! rJ/<LT el.u11i In:I> he irh Jin<'il
< on»»i [< I Jll> or hu»1 ui con<ullip[ioll JOJ <	 I'IJi  I[VII'I Jn'I .u'cJ n<!  io <'I<'<ll OJ ed.

IO pm'idi TJ/Or i4u! I'[OWin Jri J Jelinea ion< Jr!d   OO1rnirii 11 1 i<hiriii recut 1 IOI'Ii
 o Jll lie[ion< [Coen!ng J c4»'I Jt'.� 'ger w II<'en< e.

<k 'Io en!aire  hJI iaih t»h tiikit i< i'on!pie!i'd Jc.ura <1> Jnd entirety. pron!pily upon
r J/or i I Jiu dc hi i r> .

10. Po cniure lt!J  p['in! Jry t»I> er< io J<'iitin J i'J <»I i'Jeh liih lickct whet!!CI lt!<' I J/of
i'I J»ti pufehMJ Jl JII he Vie J   Dr hun!Jn COO<uniptlon Or tor hJI .

I I. To en!Tire  hat ont> ttio.e rJior ilJ n. tl!J .iri don or o lier<iiie oht Jifreil <on!n!cic!all>
Iof tlun!Jn COO!un!i! ion anil, or hai  Jre Jiit'. <!r ottii'I<i!i<' i!t! JIni'd M!lct> t<!  hi'
hOIilir nt Ol J etam J!tr<er 5 hei'nAC Jnd Ot! J»lcJ Jifl.'< ll92  ro»1 appro>C<t in!!Aint. JTCI!i
hy tent rneani Jnd!ni' hodi-

PAR'I'11, IIII. I>kt'ARZ»II:,'i1 0}- III At, I II A>'I! .'!f> .'I Al .'it-RVI 'I S r	 iRI I!!.

I I'o <.ILuri that IJhofalof>' Jnaty~f 0  TJ/of <IJOI Aanlptia I<'Ar thc d<'t<'ruin!,I ion ilt
P!! I'. Jre carriid out In J rapid. pro ii<ii!nat n!Jnner,in J tl!Jt r<'<ul i of the COIJ > «i he
ma<le JTJIIJhk to lhe I>epJr !nent ol I:iih JOJ  iJ[nc Jl  t!i' cJTII<'i  po ohk lone
fotiowng iuhrnittal ot !an!pie<A



Tv perluf»1 sJ»i>Jry survey i ul f.i/Or iIJ»1 grow»1g Jreas 111 i'Jl»lactery i'»i»phJ»cl.' I !
5'etio»   ot' Ihe isla>io»at 5hellt'iih SJ»>tati»» I'rogram 5 .!nu.>I <>I  /peru>ious. I'.>rt 1.
Is!nitativn ol'5hill>iih  'ross>n ~ Aria .

3. Tu proces»Is»er Oni Who havi' hie» appreher>dad I'i!r l!arveiti»C ra/<!r CIJ!»i tOr
conu»cri»JI purpo i"- ivr hu»!an iv»iu»>pris>r! JnJA!r bait Iroin res!i«tcd, Pr!!hihited.
u}' Bu»-apprv!c>l Jfcas.

4. lo regulate Jud iupirviii the ihip»!int Jnd itorage ol ihclliti!ik. Jnd tl« ihui'kin",
paiking, and repack>n0 ut rJ/vr clJ»ii.

5, 'I'o iei/e. io»de»1» or cnlhJf"» I J/or CIJI»i When necessity >te»1J»its.

 !. Iv rcitriit  lie harvesting ot' ra/vr ctJ»>i I'rv!n p.>rt!cular Jri J .»»I tv iuipc»d intra tale
ar>d !ntiritatc it>ip>ier cer >licates. Ji diinnid nevi"sary.

7. I» iisuc numhereJ ccriitieates to reihippcri. repackcrs. il>cll»tock ihippirs. Jnd
sh»iker-Packers. ai Cail> is delineil On Page 3 ut I',irt II !kin!t.it>un Ot the Ilarfeitin
a»d Process »g vi' !!I>c lliih. ibatio»JI !il>i'llliih 5Jni>J !on Pro»ran! 51.1»ual <!f
Operatjv»i, for intraitate Jnd interi>Jtc ihippi»g o»ty «hcn the ihipper iumpliii
iuhitantially !vith Ihi ei!nst»!etiun ri>I»ire!»e»ti Vl pJrt Il i>I Ihi' Jh>!se»li'»Iii»>id
51ar!ual ot  ypcrat!ons and 	»!i»tai»i a iamtat!o» rat»: ut Jt lc,iit I U l!ereint dur»1
pcriOdi ol vpi'>Jtlu».  j»ly V>'i «!Jiiil!CJI>L»! will hc»ied per ei'Ft!I>CJ>c

To provide thc Depart»!cnt vf Ilealth Jnd 5»ci:rl 'Serai i,h Iltiih pl.int inipc t»ri
with: it,indarili/cd inipcetivn t'1!r»>i them»»»i ter ihli!r!ne ti"t Lit. light n!eter anil
O her eil»lp»»:BI Ji ii dee»!ed 1'1iii»iJ>'5 .

That 17'I'Jrt»!c»t vl   saith ar!d So ial c!crv>ees pla»I in p' I »i >vill en«ire th.'!t all
scc iuns Jnd parts ot' ihc hat>v»JI !ihelllish!ia»i>.!>»in I'ro"ran! 51Jn»JI ot  !pcrationi
are iatist'Jctorily ion!pliid will!.

10. lo suipcnd or rivokc ccrtitieatcs >I a plant saniiati»» ratin dropi below !>0 percent vr
it' any In die>du Jl san! lat! vn item ii s ii11 J lcd reps J ti'illy .

I I, To supctv's thc controlled pun>ii ation ut ra/ur «lan>i

I . That thc bacteriological !>a»dard tor Irish Jnil lrv/cn sl»lckcd ra/ur i J»!s JI thi
v,l>otcsalc market Iieet lo I i Ihe lullow!ng:

Satlsfactulv: I CCJI colifi flu dc»iity ot not »«lrc than 100 5!Phi' per 100 gfJ!ni
and 35"  . plalc count vl' not !nore Ihan � !, N� pir gran! v,ill he:iiiiptahlc
without queitivn.  Any ihanges in Ihe» itandardi adopted hy tbc,sat>u»JI
Shcll0sh 5ani atiOn I'ru ram wilt he implemented irnn!ed! ately upon ni!til!calion
to the Depart»!cnt ot Ilialth Jnd 5 1'ial 5crviecs I

Qg~: I'ecal ci.!itorrn de» ..! s> 1»ori tl! Jn I00 5IVX pir ! 00.".r uni Jnd,'or
35  . pIJ i iount ol morc thai; �0.> 00 pcr grJ»! «!II ia!»st>'tutu J ciulihtli'u!JI
sample and !BJy be subject to rctcction hy thc I3ep art:»c»t ol Ilcallh,inJ Si!vial
5crvices.  Any changii in these itandarili adopted by thc NJtio»1!l 'Shclltrih
Sanitation I'ro ;ra>n w«l lsc in!pten>en>cd in»»cdiate y upon »util!catiiin to Ihc
DepJrt»1i'nt ut IkJlth and b>!e!JI berv!ees !
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PAR'  ill. I l .  !I'PARl Ll! 	 S OII Pbi h   hA1:  '� rk iKI   ai

h lO ar><L!ILV L'IJ ufa'a Taa}u>f»>g ltua'»a»ig Of LOI»»IL'ra'>Jt I>altar»'Ifn. L'a'aaal un!i gVJI' la!
»nauru lhJ  onl! rha!» TJza!r «hJ>na  l>J  Jra a »a! a!roll!a ra!>aa ol»J>nad va!n»»ar,mll! liu
hum>n avion.pf<L»> Jud.'L!r l!Jif Jrv d<> vr a! hart i!a r!htJ»>'al i»lad! h! lhv ha!L aria<
0 t J V JI» a I'-"gatr a  If'naa'.

Ta! a'I>!Via a' VL ».iti>alf Jf<'av fa'!'VL>f>ona fv L'nauru <I>.» a'Ja'h h»LJI L!l f<I/oi a lJ»t! ahJR
kvcp IL'aural! ol a'Jah KL»al!J a' vl I Jr'a!f 1J»1 Vtt 1<al> II ha'> a!r L!rha'I l>!T»>a a»P!!fia'al tl!
lhf i!.pJrfrttv»f a»   <ah Jud  LJ»>a pro!>d<n at<ah In<»rut.>1«!n Ja Il>u l!a'pJr>r»vnl o>
  Iah Jnd  rJ»'ta' Or lha' l!ul'Jr<»>a'nl ol   V it <I Jnal '!L!a'IJI .!Vf! Ia at! <4 J! fa'<<tufa'.

3.  a! L'I92<vraa' Ja »'un<affJ>IL" .rug» J'Iia»>a fa'l»lf»lg  II I'I a'Jail al<atlIlah l>d>vT»'IJI'I 1»T»'tait »t
LLT92 l l>1g <O I  la'  !a <r J f»»a'1>t O I ! iah J ltd   i,»»a' d<TL'a It! air II»a!»L!l fhL' trit! or d J! J
naaa'aaJI! 'Ia!r ropo>ia Ia'Llutrod l!! <i>a 1!a'> If<»'Ia'tllol ! I I J<k  at»la' .»>Ll or lllr.'
l!a'pJI t uta'rt  Vl Ik J I!r J' ~ d ha!a'I;Il '!a'ra<, a'a

4. Ta! pruttala i»ILL'>!IJ;>aa VI .»Ja>JI Jr!J. <a> a»>a<<ra lhJ< L!nl! fl;oaa TJrr!r LL!ma fhu>.>r-
ilug»r L!t <a'TLLI'aa' oht >I»val aa!t»n>a'fa>Jl!! fa'4 h<»»»1 aorta»I>1l'IIL>'4 .Irv I'II>g L<T a!fl>a'TLL'Iaa'
Vial u»L d >fV»1 >pprO'I! a! gloat>'ug Jla Ja l'! LV'rJI 4'ta'Illa!d>,<ltd f»J>»a

5. Sa! .<pp>a'ha»<l Jud auu»uon hcla!ru If>» aa>url .»'I! pa'Tao<> a'r1"J"a'd irt rl>a' Va!»»»fr< I:Il
h Jfaa'af. 1I JI'I KVTJ<lv» of h J»all»l" I!r I J/a!r LIJ»la 'la!I' i»»t'I»i a<!»a!»»pl la!»»l J 41,»»ta'r
fi>J> Ia »1 ! Ia!IJt>u» Vl Illa' hl Ila a!l .L,J ! J a»J>ulna a'lr Ad»'»I'» 1f J»La'   OL'll.'.

Rrt>R I IL'. I IR l!  f!rLR   ' I! a I  !I I   il   A al!   iA'  I .   Ill  ![ PAR } X   X l  !I
Sll !LI. i    A'a ! .'i !<'I >LI hl KL      h AX]! t I ! It  l' IK I Nil .'i    !t- Pl IS  I '
SA! h I Y N     'A  I '! L !KI  

  11>J< L Jah l>Ja J a<IJIIL f<npvr Jnl lun.t«»> Ja li>a' al>ul I>ah «r><ra!l,<gra'>>a<at! ol fl>f hl »f
<If rL!.<aLJ.

3 l>J 1 r <ror a JI>t ySvaL»tg Jra'Ji !L ><i«n <ha h>.»e o! AIJak> LL Ill lav VPvn" >l <or > h.' I JLing
vl TJJVI '1 »I'I Vv»l<ncfa'iJlly ior hur»un «»>aunt<»ia!» .<<I r Jid gra>aa>rig.,irv.< Jra'
datvin.'d !J<a' u»il u!apra!aa'al Jato>!rd»>g Io   IJaa ! Lfr J ht<a'Iprv> JI>r»la Ja rv<!u>rvd I' ll lha.'
JPPrOPriJ>e !La <ion. Ol   illa 7 aiuh'I>J !far .t, PJrl  . Ol fl>V AIJ.LJ Ad>»>n< > r<<l<a f  'a!da
und Luha'4 a'v»<p fina!'  o !"Jfl h l  J»d l   ol rhc .L.»ia ».<  !if>'I'll»f< h.>nil.<l><n>
prugr J m L'I J <I u J  V I  !pa'I J   >Oni J r r W «i <>a d r»tal J p p ru f VLL

1hJ< lhv «d>hlv Po»>a!na ol ra»a TJzarr alJn>»>a'Jl ahJ!l ha . V<<.>ad Ja >l>ul P>r< o> ll>o
ahuaka'd f>OLI! Vl the runor a' Ju»l» l< La Vo»IPI»lrl! Llf'aa!lal 'l IS>a' a JIL I!P L!l Ilta'
»phO» Jnal J<l !<~a'TJ Jnd pa!T <otta ~ » <hu il>JI>1 a.

4. RJJvf a!Jma aof hJif p»r'poava»»<al Ilv d>'I>J'lurval »l< i Jn 'ppiaLLL'I  Li!a' la!f In<JTalJ'lv
Ol' r»l I Ja'l Jfa VV»Inta'CLL .

5. RJJVT «!JI»i fur humJn aonaun>P ion !hip  d m»>rafa J L. «!It»ttaraa' n!uat h d<<ILLL'Ll
Jttd at I'aaa'f Jlvd J! Llul»tail »I I a'»I ! uha!TL'.

�



RJTOT i!Jt»a li>r 1»»»J» i'un UI'IPI«tn»l>it>! eat »1»tli.tal.>ti' iat»>n>:r.e»t»a Iie h>PPi' I
Ja h'ai' a!teilitua'I. Ur»l'I»at eal Jfia'I I:'ataa'cf Jte t,>a alii> I>i»I II'I Ila'I» ' Jt' t'aa' B»t f J/a>T
'tJI'»i »IU� lie ih» !ac J Ji«t e'ala 'a'T I«:J I>»ia»'I JPP>uaa'tt t.'Ii>hi Ia'i lt'I  J!e .Ii .I Ief I JJ!tte
pT > IU 'l. i'Ieilfrli J t >r IIU»I,U> ia!na»f»pnun.

I!IJl   IJ a;LI CJ h>lit PrilJl«»>i tie Jew>In JteJ J lull» i ~

> I I In «h>at> I'.'i.p tua>. Iti in  hill>I h I «»I.i.>a»>t! I  - th J» hll
n»a'Iupr J»1  s» I .'.... I ll>e aat«ih.'. TJ e ahi'lit I I'I »te.>1

  '! In tal»ah thi  i J ai Jtir iit the prov,»> ',Iri I It,ta J II>i.l>J 1 iaihliir»1 !II'a»ail
e' ice li»N 70 pal I>N! r»1 Jt Jll I»»i:92

>!! I» aa'l»at> 111 ' I>ieaa Uiae aat TJit>ai»U  I>a!a'a a'r II> J»a'I I> Il aa Jati' .! Ti .Ilia J' a»I
 a>naa»	 Jtiu»a iu Iuai Ji ti> Ia'I'«IiI aha ill! I> IIJI>l'l!a'aa liif hi»».»1
a'a»l U»flat « If>.
R fra r il »»i »IJ  1'i h Jfai ta»'I la'1 a at »I>CT I >I !"'T!»' Ca «hi'tl 1tli' R   I
tuat» Ie> a la .»e h Ii>aa h>l »». r i r Jn> ta  f I i>f1 r.»«, ail >I>c iil«ilc. r Jaa
iIJ»1 nta'Jt

>It! t I Jag Il .>re Ja Jra' Ihvae i! Jaai>1. I,>a   1!'a t!l Jt !aa <IJ Q~t' .1 A I I !

I I l In  eh>i'll I' N.I'. >ua>i If »I at«'Ill«h Ii «»> I  t »tla .>1 !>» le i!i li» I.>»
pert >ata ol l»»c
I» «l»,h the .CJ aa.ttir itf t!Ie I.ri>U»!e .Iri J h.>a .I I >a J>J» ~ »It!air>t> !II'X >tail

CJ>n ' 71! I'cf Il!ll in! Ii»> tltut thi i»»1,»! U>1»l»a Iil thi Jri.> I »> hl
U>t J f u J»il>tt>tii J>t! .>Ji, rie ih»i« .it>i»» .I at«irt 1, r>»J itf It>I>i al >; !i>
n«.'.1>»t>a It I 'Ilt»a' 'fl J a  i  J "e > >CJ>»ti'»I lil »ll  ir I<> I« I J hi >1>>  1» >I!«I> ail
ht»l«a» I'ilt'»1J»a»92 I>I ta!  .'I hi'I I.>ilail
IU » hi h 11>a' pfi C» 'a' a>> r.»h»I'»Ii!«lea a>r»IJ» Ir>JI a' Jata''a .>re»>
aunie»tr,>ta»1»> Ii>ai Ji lu Ii niter It.ill> II tt >f>I>' ii '.aif 1» nt»>i
igni»f»p t Ia>n.
RJ! ~ If it J»li '»l.l! lie h Jr i' teat lur au>»lt'Ii'Ii I.>! p » I'a'I '  il'tilt I>.  .I> Ia!a>ft
Ieaeli are hil»U >t>! n:I. ru" r Jr»i pir I lft> r.»» i>l ri> aii«iie. T.t» r.trttr,!JI»
»Ia Jl Jn J  »her> thi n>i'<h Jn iuhliirnt %! I''a il»ea».it i aa'ce J 7>1 Iia'r I TN1 t> l
I 1>eae JTCJa Ills! he auhj«  1 lu ae Ja »,�I i!i»»re.

1  '>  'IJii I I I Jre.» Jri >ho i', IJ»i> teat .Ia kf h I R I ' I I 1! %%1! 1!k I'kl !I I I ttt I I Ii

11! IU «ht 'h I'..>,I'. >  ala>> »l ilia lit>ah Ia Jl �»>!>a'f >» Ieaa'la  il Ia pi'i>e!11>J!
JJU "a'ruala ll'Ii' 'i a'Jf Jfu»nd J»� i>r

1-'I In  at»at> thi i 'J  a' If r  it thc Jru«»ie .IriJ l�>i J I»a'ah»»,»h!aiI ''I Wit i
e> CCCJI>l" 7t! I'iT I I!1! I't>l JTIJ ctr

I i> Iv iil»ih lha pfaain,e «I rJJIU»»it>ilia i>r»»1»ii>>.t'  aa»!a a .Ir In
iunicfitrJ!iu»a hi. 'i> en»U>:I> lv i Jttaa alta !I!fili tii lii' hJr»>l»t I ir I>un>un
iun.utnpt>un.
C lo cJ tl«! CJr ru»n J t ! Ihe t Jt Int' ut »»tll»ii Jn ali. Ilti.h 1»r a	»ek>n- iir
lur t>ve Ja 1>tff».»1 t i '.at
Pi>te»l>JII! atJ»peru»i ! e Jr ru fir«1 Jr>at i Jatt tt Jll't'CI i i'i lit I-e au ~ Ilt'I I CJ.



tii cail> h»J�L I lur Jn Jn>u»nt i»It>en»i t i «seer It>e>r '««st a»r c>tlaiicc. r uiir s I »»
Jn J scJ ll >le[ a»'»pic cult acti >» Is[a'Is»i>11 »l. I'.>s kJ}'»»'.  t»tsn>c»l Jn J tslis Ji'.>La la![
II!s; a'!ace»frenss.' a!I p.rkt . »'I IJ/ 'sf LIJ»>i J»st  !tt>s.'1 Iss,'ft»>s'» I I II!>s[>ta![L pTVLL'st»[ i Io
1>!tt  La[TL ii»t tl>C reit!a>na!ts>l>I>ei J. «I Iu>l!> I >r eaet> i>LP «»»Cnt >n I'.»Ii t. tt, J»it
Ill f c4!ea li e I  .

I t».'! »!»I»k' w>»l!ls's ul f.>/ 	 it J»is c Jah s J»>tat ' a'ns ~ »1'I> I [ sn> a  t»s I> I !  >t'I,>»> .» ts'.> I
'lltl "I J»!w i's'I ati J»>cat etJ>»»leJI.   >ll Isc Lull ' leal ta >ai a'J t! 1'n»»lh >»'92 J Is>' aeekl 
has>a >t>fu»l l>o»I Illa' t>J[L 'al t s'J[, aac >ills'r. Ilats;i .»!J a92it> '1 ~ »s L>n>'st ~ 1» a a pa >»» l »1L

I s. tn It>c a'Lc»t II>JI  icJII>a'r. I>dew uf vll>a'1 i>[ ~ '>n»sl.s>'>cia Is>s'Ls >!I lf>s' i sttecli>s»  >I 1.>/aif
L IJ1i> s»» ila'a  to [I »L a i>s' t»! 'Ll a!n! tsl»> pe> !slats tails s sl a I > 1»'s i !tla' s' la' J Ps   I >'L'
cun»»ere>JI l>short Jl lha t>!»e sn  t»csl>sss> n>tl Ise hi lil »n>!l I'>s!-.>as > a >sl a >r»isles ssl
It>e» iuhnn>ers >Jlt   t»tl ilJnia a Jn hc s o»>1!Ii is it. II>« ii>tl ns,e»>1 >le.>» ind>L«l»» I »
euJin'n s ~lc»>  at»;t! >w»l sate k>kssal' ts! t>e  I >'is' s >e III> IE .»» > >sl > II  i p> I    lss;-'I 1»>l'll>',>
iaaf l>l> Jt'e .1»LI Pi I i»>l tfs'I,» lest fe   !fata,>[ ' ls' lss.'  »J>nl.»»e ! I I»  s»'-I!s!L>t lf>e t>.s> s es>
ti,>f h'a Illa. Isfuaaaaur

t I I t1J'I ape !lis' 1 J/ s[ L IJ»l ' [asia!n,"> J>cas 'si>II I>e at ac I s	 ~ »>s> i»i»k'sl is Jlt, 'n>»s ls >JI
I>a[ceil»>g tor l>»>»J» .o»  s»ipt>un is.>a»> 1»s> J ~ a>is ra i/>l il>ai I' h t' I.iels .»a
»i>ifa>e/J»fs  ![ > Is>fa' ps'I I >III ~[J»>s a!l Itic aat> 'Ia' I»sf Is i» s "> I.>' a 1 ~/s!f s t »n »1 '.». I's»1
Il>JI a»et! J cl N»fe a!T  IVJ>.»»1»c ii>lt lsi »»I'uas'st i!» ti .' I ne l!a ts!' !s' ss' a'I ~ sl I .s.t .
>a'»>J'In;> I  s[ .11!a!au nil nlis 1 a!'-'f Jl»s

I '. Il>al artie» I i I . Ic'acts Iron> J [J/ss> at>»»'[s!'s»1" J>eJ I' ll tl .!ti' ~ ! n» Iss'I >»I s'1 >'nss>s'
>'!a'1 t tall I;f Jn>a ss> lt>a' ut! ste I's>f t>ssn as 1 >.>   1.>/s� .!. n» '1>c.>i »>!I'Ia a i!'I [.>/ K s IJ»> n >It
Isc c 92I 's  a'at I' flsa' '1 iaekl  s'I Js 1>s'sl»es»l's Is s'Iea!»>e J»esca JI s 'tet   Ikl>n'-' a' >  ae s'Itis'1
Jl'I ~ ! tssa Jt>s>fi 's>l I [s>is»1'a,>fs'Ja u»>ll hs sl > Ii i  la s'sl I .92 t  as �'» a'» e .»a' Ca >sla'n

t I Ihal 1!.![ cat.>hie rJ/«[, IJ»> [a> a»>n J>a J~ >n lhi h>.srs' «I XI > k,> ii>tt tsi,l.! s>i>s il t I
it> .' tact J>l»'is'1'>I sil lii'Jl>l'1 Just .'ass >.st W' � e .>  >fa'I»1" .»s tt>s' I I > s k>eJ
I > Its'Tp>c I at>un� ..>t le[ a'k J>» > n.st> s ns. Ja fs'sl! »n'st > n I I >e .>tat'>»I» », la' '. ca 1>s s» iil >tie
AIJ ka % tn 1['>1 ifJT>is' f  '>JL. Jf'' as»»pls'ici'I

14. Il>JI Ihc stet»!cal>un ut anc Il»ec prcicntl  .!I!I	 >Lest r>/"1 it »>'1 I fa!aa>f>, . [a'Ja  a>ll tsi'
a's Is!Its!  L.

A. AppTuicJ t s!TJVLJ rJ/ur ila»ik Jfa' ale >"».>Ic l J.

a i.tur t
I ~ tl>Jt pJ[t otO[eJ I»tet au!>tt>Licit i!f; > I>ne hs l Lian t'.h   u >at J»J <.is  lel>a
a!L>fac  r'hart t>uri/onlal .V«trul  t.itis!na "»Jacl" .>»st "Ire.it Ji> t in IV.I'i the
ltePJ[t»>C»t Vl I'fili .»1 'I i .»»a'    sf I92! .>  ha-Ilt>sh  TJ1>'st>s Jl J>a',ss 'U.s '>!s
 !»l! eel> !n !U. 'OJ JI'I but>~'st>una !4-!Il 'U-I ll>i  's»I>acct >on  t I .'! .»>O
.!Ut!acct>un! 40 ~!. !U. II-IU7 S»hscsl>un  I-.[0 .»>iI h >has'at> ~ !f>i Il ..I '..I.t.,t>s.
37. tft, 'U- l ttt . L»t!aes If >ni I- '!»>eluif c

 !ca la!r I'k'
tl Il>JI pafl Vt r Vlitl'olla'r BJ ' Jfa'J le »>g aa>th»E the 1ICISJT[n>enl ail t >at> anat
>tank t'  [Ju  J t>elttiah Stat>.t>JJI Jreai '0-117 IO 'lt-t ' >nein,iia.



iei'Iur 11
I Sulili'it to JppfuvJI
Ik it!it PJT1 'ol thi'  'vPPcr R»'i'T I Iit cu»IPTI~»!g t 0 ' I g J Idi»d'  Ia »ig 'iv	h»1 lt1 '
Ikepirimenl Ol I iih Jnd  'Jme  'Orduvi ihC!tliih itilivtiiil ari»!i '0-lt!X
'Sul!icelioni '6-a0; 11-10'! aik! '0-1�!i!i!»i!ve.

i vte.
'0-111 lo '0-111! in 'i«~i e i. 5 etio» It! I i'ruhil»tc t A!c ii.

1h ku ii:rior« Iic Trill!in lhi' U.  i.  'o Jil Jnd  !c!k! clic  i»Trey  'h Jrl Xu:» t!er X 551
and eunlor»»ng i«PPI nii»ti ol US  k ' Rur e   'I ,!ri. 'Xui»I r X  .!»d B51�,
I!le~ ' ilJliitleilt .Ireii li! '  '1th»1 »0 t!tt t� .'  !Tth I aliliidi. hy 144'I'I'40" �' wt
Lvnetu te gild Iit! te 0 !" Worth I..ililmfi 0!' lit!" '0'tl0" tyi'il I o»!«i«de

B. 'NW!L~BJL � !!dJ Li I i'I'!»!iii!a

Iilkt lrv»1 il'Io�th ul hwikihik I.ag k!n. JPPfvk»111!li'I!' lu»r nul 'i. hc'tivi'en 5!t .I !
siorlh I Jliludi'. I 5  '1!t 'lyeit I iin il»de anil 5!t' 5 ! ' North Liiilude. I 5 i" 5 !'
'Iyc t Long!Inde. I.ueite o» U.h  scot!!PcJI h»iv 'y �1JT  At' !gllak" I '-t!I J'nd
I  -5!.

!rotc
Bi'Jili tTv»1 nlc!ultl ut Blg R!vcr i»i!i I J»d lhe»ci I'a>t lv i'III.!gi' 1 o 'L
appruvi»iitelv t lit 'c »IIL'i ihil.'»1 i'. « Ill tie  'o»ik!c T id il VI:IdciliiJI ' hicky ro»»d
' Jliil 0»" Jnit ii»IIJT! iur i'i Ii Jve hec» eu»!t!I 'I 'd. I I'ui IieJch ii h'IJJled hi'1«i '»
: M'3!!0 'A»1th I titiiji' 155';! "gil" Scil I v»g»ude iiiit a ''31!'3 !" !i !rth
I.'IIII ud '. I 55 54 !! eit I ui»J il ie. I os Jti' on U.h. Ci oh!lacJI .!«I'  i'!'   0 J it
"AI uPI JL    -t! !.

'Ih!HT   reek -  'i!vk In!ct

I.ueated Ivetwi'i'n Ri'do i!'!I I V»ll Qn lhi' North .»»I I I!V»!t;IPPT»X»»,!tety t»IIT
»!ii ~ '%orth ol thc ni »ith uf  'reient Ri'I'cl' I.'ili '! it»!nfl ai thc  iri'i'i,»l Ri i'I' oil
vh!ei char!i!. Ihli Ikich Ii applok!I!!it 'Iy thrive»!iici tong Re I»i!hi I o»!l I 
IocJIi'd Jl I�'17'I x" %orth I Jtituile. 15 '" '5 I '" 5 'I LonPiiudc. A P »nl l� lf
niilik Wort!! vt lhi month v t  'rciei'»1 Riii'T I lh I 'e 'n»1 'i Boiith ol Rcihi» hl I'oi» t I
Ii lo Jlcd Jt I O'I !"0" Burlh  atitud. 15' "I'-ll!"   erat Loii 'iiuile. Lo Jtc oii
U.S  icvivuecai .'i»i e!  'hart "K »a!" I B.71.

Note:
I h .' hCJCh I rOm Ri douht I'Oinl lu J Pi»»l JPPFukii»Jli'Iy t'KO nuli'i Niorth V I
Reilouht I'oint  iill h ' ~u»iiderid Ior raror i Ii»1 harvcit alii'r adc t»ilc
baiklnO»iid iainptmi! Ii«i hein  On!pie ed. I hii hiaili Ii lu i ed hetiiien
 � ! 7 IR ' North Liiilude, 15" 5 I ' '  y ~l I vngitudi Jnd 60 l!I'40 ' I orth
I Jilt»de, 15 '.<' '0" XVcit !u»tnliidi'. I.oi'ali'  '!n U..!. Ceoivgi it h»ricy   harl
"Kcnii"  B-71.

15. Ihal additional TJJur i!iiii 'rOWing Jreai iiiH Ik;ippru e I uhj C! lv i.iiiit,ir!  »T!ey 
and that aria C!ai!ilk at!vn  may h» ri VivCd «henCVCr  v,irr i»l d hy iur! Cy dit.i When iri
aeeordiniia with all dipirtmintk.

�5



t i- kc5 '<sn>pt»>g v s!>o»<.'

A.   <>r<!o<s - I'f»>ee  V>II>J»> .92on»it

Bce>or I
EV>tl>»>  '<>rdOVu 5 .l»r t. <iv vS»>tile<.
At Ir'>i>d<'  !c<'s»' Bsr. its >il>csl sri.> 0-10». <»hm'e>1»»; sl R«ekv><k' Bsr.
itstivt>esl .<res '0.107. <uliic<t»»> 07..>l B»»th<i<il  he>n U.<r. <l,>t» >e>I
aria '0-107. iuh«<t»n>  A. sl I!sv< 0.>r i». t»t>e;>I:>re.> 'I!-�>«ul»eclh<n
15, sl B>g V»>»t, vt <t»»<st sres '0-It!<. <»Ii<e, l»>n 05..'>t  .»»<e I';>ii Ir»l
Bsr, vlstiit>esl srcs 'Ul-'»', vuhiee>»in 4l< I l>c~' v>x keg <I;>t>oni will
ri!>rien> it.>l>il>i'sl .<riu. ' !-l ui, ~«t<~.>»»>< I I.'5 40, 4v. 5ll ' t.�7
i»hue<i>onv 1-,> l snd,l I ..1 '..l,l. ! » .�, .lik '0-Ill<0 <» <i< it»ini I-'v,

'0>-<>B vuh i'ct>on 5>!, 03- >'>, iub«'<>un>i i'>-5 !. I inn e<l»>li»><'0 gr<»>!'>»I
<tsti<tiesl srisv s»J»>t»<etio»«c>tt lve kn<ii<n,>v  '<i><hn.> <> <t<>r t<»n>!<el
 !ne

!<cct»r I'V
%>thin   ordovs Sector lh, lo.» <s»>ptei
At htrsv hcr>5 I' <'et, ~ts>>i>>csl sre.>  !-117, i»!lie<'tg< ~ >'> .I I . st 5<>! t»k It >r.
iluliil«'st sr<'s '0-1 I 7. »»hi«' th>n '5..>l k >l,dls dc,«h, vis»<>i<st .>re >
' kt I'l. vuh<e<>nin 41: sl ks>rsk Iil.»>d. ilsl«t><,>l res 'l!-I ''. i«»ie<'l>«»
15. Bl.<l>il><sl slcsi .'0 117 to '0-1 '.' »>.I<». ic «>ll r< ><re~ nl   nrd<ii;> <'e<l<ir
+ u >»t>cr I on >'.

<'ector 11
Wi>t»n  'or<!»vs '5«>or II lund<'r <>ud'< . s»<l »<i'l,>pp>i>«'d!. >»i< is»'>ptei
An>»»d tl>e I gg Ills»Ji. 'St,>t»»esl .>res 'i!-Ill», i< hie<»>o>> -Il! .>n<'I vl,>liil>«>1
ur'cs 0.10'>. <»t«e<uon .�. Sl.»>il><'sl .>re.>< ' !.10>>. iut><e< l><>»i >i-5>!,
'0-10'!. vuli<eet>o»< I 5>> anil '0-1!t!, <»hicelioni I-nl!»><In.>'< n».k< »P
  urdu<» Bee>or v»>nh< r I «<i.

B. B<vikil>sk Bi'si.l>

 !n B<v>kd>uk Beset>. sppcoxu»sl<'I< '>'<ur»»tev king. lour vsn>plex lsken
wthn< the Alsiks I! psrln>e»lol I >vh s»d  lsn>e <'I<>»> p»1>»l >li>in vlud<'
vun>!<tin. curr><tori AB. B '.  '-I! .'»>d I' I . «hi. I> sr<'.>ppniv>»»l<'lv' <>ne nut<'
<v>de <'seh. 'I >'u»'> l}1<' >'n»ulh I' ll .<N'>k<hs - Is»<>on s»<t ll<','><I»>g I u<>.
A-U 58' 3 >' North Ls»>»dc. 155 ' s r' 5 !"  '>c.t l.<»>g>tud<.
B-C' 5B 3 >' 10" 'Xortl> I >l>ludc. 15 < 45' »!" bVe<t I <»>g»»<lc
 '-I! 5>t' .'t >'.!t!" 'Xorlh 1.>lit»de. .> -  ' -10" K<'<t I <n>g>lu<k'
I!-L SB' 3 >' 40" Xortt> Iul>!uric. I H' 40'%cit I.o»g>tude

Ol> B>g kivcr Ues<l>. spproxi>nslil5 lhr< ~ >ndev l<ing,  arcs under xtuitv unJ
nol upprov«t l: 11>ree <Sn>pte<.
One neSr the n>null'> ul ll>e Ii><el. !O ll><' 5<i»tt> St 5!l 3 < t V %<» t>
Lut>tudc. 153' 54' %c<t I.u»g>tudc: o»c nesr the»»ditle <lt th<' Ive ><.I>
«ppro>»»>stet! vr>e r>ulc B>»>lh ol ll>i' is>»!itc ni.>r the n«i»tl> <>I >hc Kiv<r ul
58" .�' 50" Nor>1> l>t>tude, 15 " 5A' '�'e<t I >»>g>tude: o»e ncsr Vi!l;<g<
Roik, upprox>n». tel!: .�0 yurd< We~> ot' >he n<irll>er» purl>on ut k;>gugsk
Pun>t s  5B 54 10 Nor>I> L'st>tu<lc, 15  5 4>! tl>evt I <»>g>l»<le.



 . Yi!hy  'reek.

On poli}'  'reck 0ea< !>. al pra!<an>alcly I!>ri'i n>ilia lt!n;.. It>ree aatnpl«:
 !I < !u>I .!OUT!> i!l ! cJ<!ubl I<on>i .II I� i 7' �' aa!rib   «1>lu.le. I S '" '5'
%c<l ! on>J>na!c. One $!L>I!> oi Illa' nu ulh vl la<li!   >e<'k Ji t� �' '%!rli>
Lafi>nd». I' " ! ' '0" 'A'ail  a!n>UI>>Jc.' a!nc,'Ippt'v <II'UJb,'!!' a!ns 01>le y!oull>
of Ii>e n>outl> ol YO0!   reck JI I�' iri' 'll" Xi'I!rlh I,JI>lu>lc. 15" 'II' 30"
>!ye<i bongitUJC.

  ! VVI!!   reek Beael'I. Jppfosll»ale!! I wa! t>nlc< lan>p Nt!rib t>l Re<It>ubl Yon>l
l afeJ unde>' sl>nl! at>a! >~!a! I J»la!feil I. I l!rcc <.U>>p!C<
One !Us  Na!rtl> ol R< Joubl !'on>t Jt t� I 7' 'I! ' Na	01 !,II>tual», !:! ' '4'
30 R esr bOUIJ Vale: Ct>c appra!SUUJI.'I! One n>!IC b Vrlb a!l I>ra> satnple [!On>l
at I� !  '.<Orlh   Ji>iuili'. ! n ' '4' !tear i a!n">IV<I<'. V!'!a.' aPPT<!Sin»; IC!y 14<!
n>i!ei ''<orlh ot I'ir. 1 <innPl< Paun  Jl t<0 lid JI!" 'Xvrlh I a>iruaic. 1,%' '3'
l0 %csl I ot>+ Ua c.

l 7. 	>JI thi' lOCJ>ton O'I an!' Ol Ih< ka'!' <JI>!i<i!n'J <t.'Il>a!I'I< O'IJ! h~' JJ!a<la'ii <it/i>>iy h>
fc. pon«' IV il>a>>pcs b> I<'TTJU1 TJ/vr aiJUI.>i!UTI<IJ!'I<'a', <!I V0><r TJ<'t<!fa. 41><'n Ta/a!f c!.>Ul
wn>p!es Jri' biin" obtained Jt>il lbal na!l>l><.Illa!t> <II illa' !!cr!>!ftn>a'nf a!l Ilea!l}! anil
SL!c> J1 .!c T c I inc< o I ! a>c J t I o n .'I d/ >I< I UI e I> I I w I'I a'll I > i' iae <i J f ! i ! T > I! I I < 1 <a n I p  u > '-'.

l>I. ! I>al kcy <a>apl>>i < i>JT>oni n>J! b» n>irea<eii or >e b><c<i >n nun>lie> or it>an<reJ .>< lo
ivi Jlia!n wt>a'n Jn J i ir Ii a!ccn>ed l<'Jiiblc or nc ie«JI < I a! alo «!, 40<'n ul Jeca!fib>I>cc
4>ll> J0 Dsparin>cnr!.

!a!. 	>JI <Jni>af! evf>JII>ot>w ol TJ/v[ IJUI "n!i<In" Jta'Ji i'<'I!i>!n   a!ralo'a J best<!l< .<>!n>bcr
 !nc Jnd 1 our. Il>c!a<>k<bak iuoii!n 1>raJ.anal il>e pa<I>! I teil To<<tug.!>ea ai Jcln>eal
UT!aber !I<'U1 nUlt>bcr .''our>ceo a!I I'.>rl II I oi liu  lcn>a!r,nlaln>n. <!<I co!upi! 4>'l><l.>c!VI!la
Io  I!!. Yuhbc I calli> st.'>nda!J< J»'J Il>.>I ca<.h VI tl>iic rt�>n ..»c>>< bc Jc<>l nalcJ .!i J
  IJ«  Jri' > Ji<'orJ!n>: ti!   IJ«Are~ In>sr@re> !>io»< .>«Icln>cil u»Jcr >faun n>»nhcr <efcn
a!l PJT'I ! i ot III!i idc>na!rat!JU>1>.

'0 Ihal Jll Departn>en>s <fill a!e<IJ< upnn TJrOT il,>rn ra!a<n» .ria TC.-!J<»l>C.>I«»» .nd
nurily th» ki".io»a! puhlii !!c alt t .'!efaica ui! >ic vl Jn! reck»<>tie!I>an!

IIIJI a'JC	 DCPJTIU!et>I Wlli ile<I "narc ri'<I'<'i'I!i'<' PCT Vt>nc! ta! PJIC<!l Ii>a' Pr<"i><in<!a
a!S<>gna CJ b Jili Jr<a< and en>i!re< sue>> liatS 1J4~ a< i ail> i!CPJrl>UCnl i< e>UPO<rerial
lu Cnfurse Jnd afi<IJCIOni! ion>Ply W>lb <4iliou t-, PJ>l 0 .'!ani>JI!on Ol' Shehl> JI
 !TO'a'Cit>g Afe.!S.

'thai ri' gait>J OT she0lisl> a J»na'll bi' i<sf!'<'r>B<'J 4:>li>VUI a<T!tla'n i<.tnuw<> !n Ol Il'!<
'pari n>cr>1 ol !leal>'l> Jnd .'ioc>ai !era i<c<

lo kecP >ecord< whivh wili iaa!litafe Pub!is I Isa!T/> !!era>'<' re<ic4 iif Illa.' TJ/a!r <'lani
!Jni JIIOU Progranl ai!d lu J<i>sl ll!<' bere>CC In n>Jkn>l.' ini h rea'ie<Y<.

'4. 11>JI atnendinen S lu 1!>iS !len>a!randun! OI'  lnder<t,in<!in>. n>ay l!e Pra!P<!ical h! Jny OT
all Parti<~ and <hali become <I! s. I!i< uPOU JPProi Jl b! .>II Parlief.
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flint tftii %le»i»nn Jun! ot It»<lerit~!»I.» i! I all I'««<»ue «I lent�»'«,» in<su .Ii ii; Iles  Isy
nfl parti«i hereto J»J ihalt iunti»ue i» lur«un!it t«rnnsiuti.t I!! .Iny I!art!;III«i Ilnrl!
13 tt <Ia!i nut< '-' in <eritin}.' tu itu.' ut ~ 'ri <st lit!<»I uili'nlsssn t«JO i<I.

h. i<o lien!tier ot. Or It«I<Pit<'  J.   <'Iu.".I«ii il! Ill I'si' JJ»lstt«<l IL< J»! ihsIri.' <n f»ist ul ll!i
!le»is!ra»J»ni Ot II»J«ritJ»<ts»t' or tu al'I! I<e»i'1st tll.sl »1.st ~r!ie lii're tru»1. »I'lh ii it Ii
»IJJ'' foi' J «<srt!Ol Jtsou t»E Ili ne»erJI I<e»etit.

'7. I hi' l!et<Jr »I«nt ol Iti'Jftii Jn J 5 >eiJI < i< k<'i ih <II ier«' Ji ttli' li uiosi I<el!<e<'u I <»feral
J»J .!tJI« An«i!el«i .In<f iftall .Iil .Ii ihe i<i»I Jl».IILII' ot III«it lte ol AklihJ alii'ltl<il!
. L un 1 a t I O n I to t<J a nl

I!l I<AI I!lt.,'i I  tl I I<i I  IA.'iff.
Slate «I Alaika

I   <>nu»liilo»crt

I!l'.I'AR I Xll!5'I  !I I'IlHI I ' < Alst I l'
'St Iti' ol Al:Iika

By
I  <n»nliiilo»i'I l

l>I I'ARI!II N I  tf! III-Al I II A%I! N t  IAI il I�'I 'I S
'Stat<' <st Al,iik J

By
I  utl'Inuiilon«I'!

l!Jte


