
Environment,FoodAvailability,
andNutrition in theNorthwestCoast:

Hazards in NativeTraditional Subsistence

LeoncioCARRETERO(?oLLÁoO

RESUMEN

La CostaNoroestenorteamericanaha sido tan trillada como cubiertadc tópi-
cospor partede las cienciassociales.Uno de los másgeneralizadosy básicos,pues
afectaa todaslas teoríasquetratande interpretarestasculturas,es el de la inagota-
ble generosidaddel medio ambiente,aunquelos recursosestén disponibles de
modo v~triabíe. 1 o cíneesteartículo abordaes unarevisión cíe talessupuestos.en—
íc>cada desdela nutrición- Se exponedíue los reenrs( IS SI son ag’ dables: que por
cl ivers’.>s lactciresno sólo se distribuyen vanahíemerite, si nc> estabanescasamente
disponiblescíe turnia bastantegeneralizada: y qnc neluso cuandosu disponibiii—
cl ací Incraóptima, existíauna luertetendenciaa padecerseriosriesgosnutritivos en
lasculturasnativas tradicionales.Todo ello ponede relieve que las presionesme—
ci o:,ml,ienlujes y— cuí[urales sobrela subsistenciaeranmás importanlesde lo quese
ha venidoaceptandogeneralmente.
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INTRODUCTION2

The NorthwestCoastof North America has certainlybeenone of the
most studiedcultureareasin the world, and,as hasbeenpointed out, it also
servedas a testinggroundfor mostof the theoriesin the social sciences.But,
in spite of exceptionshavingproved to be the rule (Boxherger1990:387),it
is likely tobe.furthermorc,a domain d)f clichés.

Formorethan threedecadesmost theurieson the NW Coastcultuie area
had focusedon the variabiiity of the environment(Suttles 1960),and un the
deveiopmentof social rankingattachedtu it. In bothcasestheyalmostalways
assumedthe endiessrichnessof the enviroment,despiteits variability. Lastiy,
failure or successwasalwaysamatterd)f social organization,not uf environ-
mentalstructureor whatever.

Regarding native traditional nutrition, the platitud uf an inexhaustible
supply uf food is still generaliy believed (Smith in Rivera 1949:19). And
once thispremise ís assumcd, une is easiiy lcd tu the assumptionthat getting
botha suitableamountof fuod anda balanceddiet wasdeadeasy.However,
it is put forward here that thuseargumentsare far from being accurate,for
different reasons.So, the aim of this paper is tu point out that resourcesare
exhaustible,that they are not and were not easily available, and that even
when they wereavailable,they could happentu be hazardouslyunbalanced
from anutritionalpoiní of view.

GENERAL TOPICS

Therearea numberof factsthat couldbe settledevenfrom the purecd)m-

monsenseof ordinarypeople.Porinstance,nowadays,thoughcountingun the
ímpressiveactual technoiugy,only 3.2 million peuple are living in the entire
Pruvinceof British Columbia,whosesíze is roughly twicethat of Spain -more
than a half uf them concentratedaroundthe (ireaterVancouverarea.Such a
figure is smaller than the une currcspundingto a city like Madrid. Further-
more. from Oregon tu Alaska the struggles fur fishing rights and quotasbe-
tween native and non-native.Canadianand American fishermen,are now as
typieal and traditiunal as the totem pules(Meggs, 1991). Thcseare only pri-
mary indications of a suspiciuuslyinexhaustibleand pleasantenvironment.
And we presumethis tobe the iikely outconieof 0w latterat thesametime.

2 A d raft of th i s paperwas presenlcd aí “Mesa A: ¡Xli raencación,VI Congreso1 niernacio—

nal deHistoriadeAnaérict”. Vitoria-SanSet-,astián.Mav 23-27, 1994.
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From an ethnuhistoricaipoint uf view, any randomselectionof the gener-
0U5 resourcesfrom euntacttimes, repeatedlyraisesthe sameconclusion:shurt-
ageandfamine raged amongthesepeoples(e.g.Jewitt 1990;Alcalá 1991:129).
Theseconstraintsranged wideiy: frum temporaryshortagein most gruupsby

late winter, tu severerelapsingfaminesin a few groupsthat were facedwith ex-
tinetion or merging(Ruyle 1973).

Luukingat the anthropologicalbibliography,unefinds thatany randumse-
lection of the ethnographicalreportsbrings out anutherrepeatedfeature: ah
uver the NW Cuast,every family uwned a similar myth. in which uneof their
ancestors releasedbis people from starvation by dreamingnp the way tu
achievea new fuod resourcein desperatetimes (Cuve 1978: Bruggmann&
Gerber1989:41).

Ihesearguments,ald)ne,bring furward enoughtracestu suspectthat short-
agesandlaminestretcheswereas frequentin the reaiity as in the mythsandoral

traditiuns.Furthermore,archaeologicalevidenceshows that therewasnut only
shurtageof Ibod i-esources,but, whether<he shortagcswere presentor not,
therewasalso malnutrition.This affectedthe chilúren mainly (Cybulski 1973),
thotígh rnany diseasescuuldn’t be deteetedin the skeletal remains(Cybulski
199(1).

Regardingthis. in contacttimes the following moresignificant defícíencíes
hadbeen detected:lack of fibre, vitamin E, lolie acid (vitamin B«). vitamin 1).
vitamin O calcium. irun and copper (Kuhnlein 1984:804-806;Kuhnlein et al.
1982:159).Scurvy. rickets, and kwashiorkor,at least,had proved tu be tradi-
tionaily ebroniediseasesof thesepeoples(Lazenby& tvlcCormack 1985:383).
And iron-deficencyanemia,arthritis, several cancers.and bone tuberculosis
mustalso beaddedtu thelist (C.ybulsky 1990).

Cunsequently,it is no longer time tu continue arguing whether or nut
lamineandmalnutrition existed.Wc would betterapply tu questaboutwhy, ifs
range.outcome.and su un. This can be raised by approachingthe two basic
qucstiuns:whv it wassu difficuit lo securean accurateamountfuod?and.which
constraintspreventedthesepeopiesfrom achievingabalancednutrition?

ENVIRONMENT AND FOOD AVAILABILITY

The aboriginalnativegroupsof the NorthwestCoastof Nurth Americadid
nut rely un agricuitureas a meanstd) supplying fuod. Neitherhadtheyiivestock
tu feed un . Their subsistencerelied un a hunters-gatherersecunomy,but not

1)> >gs “-ere the onlv cloinesticatedanimals thev had, buí 1 hese animalswere specialwí.ol-
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due tu endlessor inexhaustibleenvironmentalresources-as many students
still keepun dreaming,but within a remarkablyvariableenvironment(Suttles
199(1), with anunsteadyequilibrium.

Qn that seore,it is generailyassumedthat fish, andparticularly saimon-
íds, were the primary fuodstuff alí along the Northwest Co-ast. It hasbeen
pointedout also how its availabiiity affectedboth thedemographicincidence
andthe rankingof individuals withirt their groups(Dunald& Mitehell 1975).
But only Lazenbyand MaeCormack(1985) realizedthat such a heavy de-
pendenceun salmonidsalso led tu a generaltrend characterizedby severe
seasonalhazardsof mainutrition.

A genderbaseddivision of rolesprevailedthruughoutthe area:menwent
fishingarid hunting;women wentshellfishing, pickedveggiesandberries,and

did the cuoking. Nevertheless,such a divisiun of labor was not very rigidly
separated,especially shellfishing (Moss 1993:632). Puod supplying roles
turned.unfurtunatly. more seasonallyequalitarian:aiong the winter months
they could h-ardly obtain any fuod. Su they were compelledtu prcviously
gathera guod supply. And, furthermore,they had tu preservethis fuod in a
very humid environment.

Ihe problcmscomeup when we try td) determinewhat thc fuod resuurces
wcrethat they reallyobtained.A detailedlist of the many animalandvegetable
speciesin theenvironmentof the NW Coastwould give the falseimpressionof
an easysupply,and endlesspussibilities(Suttles 1990:Turner 1987;Kuhnlein
& Turner 1991).The temptationtu falí prey tu fantasiesof the mythieal jungle
paradiseis evident. And the Whites hadtakena lot of trouble to invent this
fantasythroughoutthe history uf the cunquestof the West, for twu reasons.
Firstly, the morelavishthe environment,thc morereasonthey had tu lake this
envirunmentaway from the few savagehandsthat held it, therebeing enuugh
resourcesfor alí. Secundly,the moreabundantthc West in goid andrcsuurces,
themoreattractivethe arrival uf moreWhites who cuuldtake over theseterri-

Ionesfrom dic Natives. Mosí remarkably,iNc majoniíy of anibropologisíshad
traditiunallyfedthe samemyth, actively or passivcly.

Nevertheless,the reality is and was that nol every specieswas available
everywhere,at anytime,and iii significantquantities.Here begin the iimits in
the real availability of resources,and thc ratio betweenenergyexpendedin
work. sizeof benefitsand efficiency. Re resourcesavailablein eachgeogra-
phical unit werenot so numerous,and were subject tu greatlocal, seasonal,
andannualvariations(Suttles1990).

bearing dogs, whosehuir was uscd i a wcaviog, huí tlicir meal was neverinc1udecí la the nal ve
foodstuffs(Smithin Rivera 1949:19).
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Wc should keep in mmd, in the first place, that due tu the extremcly

rough geugraphy,the distancesbetwcendiffcrent resourees-like salmunrí-
vers, herring or halibut runs. shellfish grounds,and berryfields.were so big
that a humangroupwhich wasentirely sedentarycouldn’t usethem effectively
(Drueker 1951:59). Secondly, such an extensionof land. rivers, and sea,
along with the scatteredresources,demandedmore numerd)usand cumplex
social units than at thc baud level, tu be able tu defend and ensurecontrol

over theseterritories. At the samelime, resourcesmust not unís’ be obtained
and processed(tu be preserved)at the moment, but, in many cases,their
avallability is Ii mited tu a few weeksa year.

It shouldbe notednow that the resources’naturedemandsbothaspecial-
ization in the anadromousspeciesand the presenceof reiatively numeruus

social rínits. with a complex organization. The reason is as Íollows: as
afurementioned,resourcesare alwaysscatteredthroughouta largeandrough
extension.Must resd)urcesare seasonal,the eoastbeing dic temporaryhume
for migratory species(mainly fishes and fowl). And unly these seasunal
specieshappentu uccur in vast quantities,for a shurt period. ldealiy, these
conclitidiusaliow sui)sistenceof d)nly smal1 isolatednuclearfamilies (aimustat
a level similar tu the Arctic). whusestorageneedsarequite small, and svho
are u nder no pressurestu dcfend territories. resuorcesaud storage. l3ut,
u udcr lavou ahíe cond i ti d)ns, a gene¡al 1 renó u populatid) ii growth cxists’chat

clt)ul.Wcs demograph ¡ e ratesfrom generation tu gencrati u. And then p rcss—
u resaríse.

Apart Írom i nsectsancí timber,the unly tuod resourcesaetually<)ccurring
in the NW Coastin vast quantitiesare and wcre the specíesassd)claledwith
the marine biumass.But native traditional technulogy didn’t alluw regular
fishing un the high seas.Resourceshadtu be obtained from land or coastal
grounds.The solevast food resourcesrelatedtu [he marinebiomasswere an-
adromousfish species,salmunidsparticularly. But they are nut available
everywhere.at anvtime aud in vast quantities.Every salmonspecieshas its

prelerenceslor different rivers; salmonruns havedifferent sizes from vear tu
vear;and they are usually available fur a few —two or three—wceksa vear
(Suttles 1990:(iruot & Margolis 1991).

Such a resourceeharacterdemandshigh wurkforee cuncentrationfor
unly a few short periudsa year.During suchintensivesea.sonsfuod had tu be
d)btainedtu allow subsistencefor the entiregroup in the presentseasun;and,
furthermure,for the long regular seasonsof scarcity.primarily winter, when
hardis’ any fuodstuff can be gained. But the job is not yet done.Unlike agri-
cultural products such as wheator maize,which are stored away right after
harvcsting,ancí reacly for cc)nsumptiun,fish has tu be processeclimme.diatelv
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afterfishing, so that it couldbe preservedfor as long aspossibie(gutting,cut-
tirtg, dryingor smokingthemj.

It is likely, moreover,thatother fuod resourcesare ripe at dic sametime
mainly in summer,demandingadditionalworkforce. Theseotherresources,
thoughsmallerin amount,werebasicfrom anutritional point uf view. On the
other hand,these favourableeonditionssupportedthe popuiationgrowth,
which broughtup pressureover fishing gruunds,storage,audpupulation.So,
a significantpart of the workfurcehad tu be readyanytimetu defendalí that.
And ah thesefactorsgayerise tu very showy cultures,with a high social-cul-
tural cumplexitydespiteits hunting-gatheringeconumy.

Under dieseconditinos, the natural trcnd to populationgrowth wastite
major inducementthat lcd thesepeoplesto specializationin salmonidsand
otheranadromousfishes.Thanksonly tu this they conidsurvive in suchnuní-
bers,with such a comphexsocialorganization,and with sucha iavish culture.
This speciahizatiunbegansume5,000yearsago, thoughfully steadied2,000
yearsago(Fladmark1986>.No drastieshifts in demographicratesaudecon-

omie structurehadbeenreported,since then,in the arehaeolugicalrecords,
apartfrom the contactperiod.Beariug in mmd the natural trend tu popula-
tiun growth, we havetu assumethat certainenvirunmental,cultural. or nutri-
tional constraintsrestrainedthat.

NATURAL CONSTRAINTS

Apart from the significant spatial,seasonaland annualvariability of the
resources,thereareandwere a largeseriesof natural factorsthat prevented,
limited or affectedthe availability and use of natural resourees.They couid

affectthe resuurcesdirectly ur indirectly, througb otherelementsof the envi-
runment, os the humanpopulationsanátheir teehnologiealmeans.Among
them,the foliowing variables,at least,areinvolved:

Ahí the NW Cuast,but particulariy the St. Elias Mountainsand the Cas-
cadeRange,is an uccasionalvolcanicand seismicallyactivearea.with earth-
quakesbeing relatively frequent.Vulcanoactivity hasa devastatingresult un
the fuod planis afíectedby lava andashes.Re latíer, whengiven off in large
quantities,can spoil the quality of water in the neighbouringrivers, heavily
lesseningthe anadromousfish runs (Salo 1991:248-251:Heaiey 1991:326-
330).Moreover,bothvoleanoaudhumanactivity (the latter usedtu set tire
tu arcasof the SuuthernProvincetu allow an easygrowth tu certain fuod
plants) maycausewild fires, which affectdic houses,siores,vegetableresuur-
ces,game,ur fishing (whenashesreachspawningand hatchinggrounds).
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Occasional earthquakesprovoke mudslides, with the aforementioned
consequences.Furthermore,they candestroyhuuses,fuod sturages.etc., and
also causedestructivetsunamiwith similar outcome.

Severe winds, frequent from November tu February, wuuld damage
houses,storages,canoes,ímplements,etc.(Alcalá 1991:119-12(1).

Regularstormsand beavyrainfalí can causemudshidesthat eould cover
entire villages, as the reknowned prehisturieOzette (Samuels,cd., 1991),
with the aforementionedeffects un plants and anadromousfish runs. The
separateor juint action uf heavyrainfalí and severewinds preventedthe na-
tives from going hunting.gatheringur fishing. So the resourceavailabilitv was
seríousiylesscned.

Excessof rainfalí also causesfloods that dragdown fish eggs,hatchlings,
aud aleviris, spoiling their gruwth or severeiydepletingit (Healey 1991:328).
But druughts.also nut infrequent (Minister of Supply andServices1993), re-
ducethe water level of rivers tu such an exténtas tu preventfish runs from
reachingthe spawninggrounds,or hatchlingsfrom growing np. In faIl 1993,
fur instance,the chum saimonrun failedalongthe British Columbiashores.

Decreaseof water level in rivers, and deforestationdue tu wild fires,
bring alung a risc in water temperaturethat spoils the conditionsfur guod
growth of salmonruns (Healey1991:328).

Exceptionally long aud cold winters affect the growth uf anadrumous
speciesalevins in (he sameway (Salo 1991:247-248).Temperatureshifts
below 4.4»C andover 1 6.”C causete deathof fertilized eggs andhatehiings
(Heaiey 1991:328).

Wc havetu keepin mmd that significant temperatureand rainfalí shifts
happentu be daiiy. seasunal,annual,and local. And alí theseare really far
frum being unusual:ratherthey are the rule (Minister uf Supply and Services
1993).

Largepredatorswerea rare danger,but they seidomdamagedsturages.
resuurcesor peopie.Anyway, their sole incidentalpresencemeansa hazard.

Sumeinvertebrateswere at leasta nuisance.FIcasandhice werecommon
in huuses,tu the extentthat it hasbeensuggestedthat they cuntributedtu the
pattern of seasunalmovement.And mosquituesare vectd)rs for disesases
(Suttles 1990:29).

Along the year, but particularly in summer,the cuastalwatersare cycli-
cally preyedun by the red tide, making lish, algae and sheiifish poisunous.
The spring uf 1994, for instance,brought a big spring saimon slump that
ragedmainlyaiongtheSouthernProvince.

Persistenceuf the California Current,besidesbringing red tides, causesa
risc of coastalwater temperaturesuver 20.’2C, with salinity ratesover 3.4%,
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which salmunavoid (Ciemens& Wilby 1961:106),depletingpresentandfu-
ture anadromuusrunsbecauseof lackof spawning.

Unknown, but nut less actuaiiy dangerousfactors, causethe disappear-
anceof entirefish runs.In thespring uf 1994,for instance,herringrunsunae-
countabiyfailed tu cometu British Columbiaspawninggrounds.

Thesemore significant negativenatural factors are not unique. A large
numberof hazardsthat affect ínainly humanbeings (diseases,accidents,etc.)

work as a constraintat an individual ur familiar level, making resourcesless
availabie.

CULTURAL CONSTRAINTS

Rut humanbeingswerc not merelypatient subjectsuf the naturalhandi-

capsthat iessenedthe availability of resources.Thercwerealso a seriesof so-
cial-cultural constraintsthat hinderedthem more. Amung those.dic fullow-
ing shuuldbekept in mmd:

Every natural disasterthat damagedhouses,sturage,and people, de-
manded,for a long or shurt time, a more ur iess signifieant workforce tu

make repairs.which wastimediscountedfrom directly cxploiting the resuur-
ces.Rut every individual hastu befeddaily, whetherthey produced)~ nut.

Though most social ceremonies were usually seheduledtu be held in
winter, tu avoid lesseningthe pruductivity, uthersdid not aiiow delay. Su, a
chicfsdeath,for instance,requiredimmediateobsequiesthat temporaríly lo—
weredthe availableworkforceaudproducrivity (Drucker 1951:147-150).

in wartimes, d)r evenfearing the pussibiiity uf a raid, a substantialpart of
the workforce was partiy or fuiiy detaehedfrom exploiting the resources.
And we havetu takeinto accountthat, br different reasuusaud with diverse
ntensity, warlike incidentsur expectationswereaimostendemicthroughuiít

theNW Coastin precontacttimes(Fergusuni 984).
Resourcesand fuod arenot mci-ely a mixture uf chemical cieínents.So-

cial andsymbolicvaluesare attachedtu them, which limit their use tu sume
or a greatextent.The Tlingit, for exampie,relatedsheilfishtu opuverty.lazi-
ncss,ancí ritual impurity, aud thosewho soughttu be ideal personsavoided
sheilfisho(Moss 1993:631).Thesecultural restrictiunsbecamemore signili-
cantassupplieswereshurtenedur exhausted.

Fortunatly, nut alí thesehazardshappenedeverywhercand alí the time.

so that this environmentwas not as catastropbicas it may appear,at first
glance, only adding une eunstraint after another.However, they were so
manv. so assorted,and frequently aeting jointly. that a few of them.at least,
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were actuallyor expectedtu be threateningthe availability of the resources
everywhereat anytime.So then. uniike generallyassumedin the traditional
anthropologicaibibliography,resourcesbehavednot only variably, but with
scarcíty rathcr than lavishly. Only theseenvironmentalpressuresand re-
souree scarcity could demaud such a complex social organization that
alluwedsubsistanceloa relativelydensepopulatíon.

TRENI)S TO A HAZARDOUS DIET

Unhalancedor inaccurate nutritid)n is due tu both a lack of sumeele-
mentsand an excessof othcrs. Al> over dic NW Coasta larger oecurrence,
availabi1 ity aud predictability of marine thau terrestrial resuurces,lcd tu the

economic specialization in salmonids and other anadromousfishes (Chi-
shulm, Nelson & Schwarez1983). This brought along a diet made up of a
uutably outstandiughigh quality uf proteins, containingplenty of alí the es-
sentíal amino-acids,along witli a remarkablerale uf fais that prubably ex-
cededthe advisabie(Pennington1989:227).On the utherhand,sueh a diet
was characterizedbv an almust total lack of carbohydrates,a siguificant
shortage<fi vitamin (2 (Rivera 1 949:22—23),arid a dangerotísexcessof x’it—
amIn 1) (Lazenbv& McCormack1985).

[aek of caíboti~’dratesis i nadvisable,sitice it deprivesthe urganismfrum
a balancecíntítrition. and basic clementsof d iet. Howcve.r, this deficiency
—sharcd with the lnuit and uthcr marine hunting aud gatheriug peoples——

doesnot seemtu causesevereconsequences,when it is cuínpensatedfor by
an adequateintakeof fats,pruteins,vitatninsandminerals.

Vitami u ( cleficiencv is as much traditional as actual (Lee et al.
1971:]809-183>.II increasesdependingun the troubles involved in obtain-
ing, regularly. and steadily,enuugh supplyof proper vegetablefoods for alí.
and tu their dramatie scarcity,particularly beíweeuNovember and March
(lepofsky.‘lurner & Kuhnlein 1985;‘furner 1987).

Whcu possible,thc main suurceof carbohydratesaud vitamin (‘ wasthe
camasbulb ( t-atnussiu t/iinmttss and relatives of dic 1 ily family). Bu t it onlv
gruws in swampyarcasof thc SouthernProvince:it wasextremel~’ rarein the
Central Province: anel was absentin the Northern Province.Moreover, it is
easilv mistaken fur the poisonousdeathcamas(Turner 1987:79-90).Auy-
way. for the mustpart of ihe NW Coastculturearea,neitherthe camasbulb
nor any olbercarbuhydralesoureewasever remarkablein dic traditional na-
tive diet (Rivera 1949:22;Folan 1984).

Vitainin C vas seasonallyobtaineclfrom different berries.roots.shouts,
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ferns, etc..and evenraw meatand fish containquantitiesthat could be sig-
nifieant. During winter, huwever.it can hardly be secured.Murcover, the
variousfuod transformingprocesses,such asstorage,drying, smoking,and
eooking, which invuived heatingand dehydration,destruyedmost of the
vitamin C that fuod resourceswould contain.This lcd tu theparadoxthat,
within an ímpressivelygreen forestand landscape,therewasa notablevit-
amin C dcficieney. This lack was greater Iban among the lnuit, as Ibis
peuple sufferedmuch less from pathogenmicrobes,and they ate most fish
andmeatin a rawstatc(Rivera 1949:22-23).

Persistentvitamin C deficiencybrings alung with it a generalweakness
of the immunesystem, seurvy, inability tu assimilate iron (a mineral ex-
tremely difficult for the body tu use),greatpronenesstu aliergies,difficul-
ties tu evacuatetuxins andheavymetals(suchas lead,copperor mercury).
anópreventsthe organismfrum upposingthe effectsderivedfrum nitrates
and nitrites, which combinewith othcr elementsin the budy tu yicld the
careinogenienitrosamius(1-lunter 1990:59-60).

On the otherhand,regardingmalnutrition,asdetrimentalasvitamin C
detieiencyis tu the organism,su is anoverintakeuf vitamin D. Beinguneof
the fal-solublevitamins, it.s excessis not releasedfrom dic budy. Instead,it
is storedwithin theliver andkidney, tu the pointuf beeumingdcadiy.

Tbe recummendeddaily alluwanceof vitamin D in the USA ranges
from 400 IU for chiidren tu 200 IU br aduits(Penningtun1989:xvii-xx).
But it shuuld be noted that daily dosagesover 42.5 mg (17,000 IU) fur
adults,and lO mg (4,000IU) fur children,provokeintoxicatiun (Penning-
tun 1989:xvii), which, it persisíent.may causedeath. And the tuxie level
rises when hypervitaminosisD combineswiíh diets richer in caieium. cg.
shellfish(Lazenby& McCormack1985:381).

Among the salmonspecies,íhe vitamin O rate rangesfrom 863 IU per
100 gr uf chum tu 3,632 IU per 100 gr of sockeye.Of Ibis, little is iost

through dic usual proeessingtos preservationand cooking, evenkept al-
most untuuehedafter une yearuf storage,oncedried or smuked (Rivera
1949:34-35).But salmon meat is not the uniy sourceof vitamin D in the
traditional nativediet.So, for instance,salmunoil is twice asputentascod
liver oil aud herring,whusevitamin 1) rateis 3,300IU per 100 gr (Lazenby

&McCormack 1985:381).
Traditiunal native intake of salmunhas beenestimatedfrom 1.5 tu 3 kg a

dayfor adults,andfrom 0.75 tu 1.5 kg a day br children.This wasparticularly
aceuratein the summerand falí munths(Lazenby& MeCormack1985:380).
Moreover,arnongthe Tlingit, tos example, ‘<a piní 10.473 litres) uf oil a day is
nutcunsideredovermuchfor ahardworking Indiano(Oberg1973:115).
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Assumingtheseestimates,it follows that childrcn hada daiiy vitamin D

dosagerangingfrom 6,472TU (0.75kg uf ehum)tu 12,945 IU (1.5 kg of suc-
keye).This meansan hypervitaminusisD which exceedsthe margin of safety
by between62% and 223%. In the caseof adults, the uutcumeis that their
daily dosagerangedfrum 12,945 iL (1.5kgof chum) tu 108,960IU (3kg of
suckeye).Theseligures muge frum 31% bcluw tu 541% uver the margin of
saíety.Taking into accountthat the uverdoseis accumulatedin thc liver and
kidney.the harmful toxicity uf hypervitamonusisD wasa realand permanent
hazard,particularly betweenlate summerandearly winter, andmainly in the
peakfishing andfeastingseasons.

The immediate effect of excessvitamin D is hypercalcemia.But pro-
longed exposuretu hypervitaminosisD, un the order uf two weeksur a few
munths, produce severeharm. Once renal damagebecomesirreversible,
deathevcntuallyoccurs(Lazenby& N4eCormack1985:381).

Vitami u 1) ititoxication is characterizedby thefulluwing symptoms:

Renalsymptums:
pd)lyuria (excessiveurine seeretion); hypusthenuria(inabihity tu form
urine of high specific gravity); hyperkahiuria(abnurmally high urine po-
tassiumleveis); hypokalemia(abnurmally luw plasmapolassiumlevels);
exsiccosis(dehydrationproducedby a negativewaterbalance).

Intestinalsymptums:
vo¡niting ~,- abdon-¡inalpains;constipation.

(.?ardiacsyínptoms:
Q-T shurtening(reducedinterval betweenventricleactivity>: tachycardia:
hypcrsentitivitytu digitalis.

Neural symptoms:
weuknes:s,-líypore/lexía;EEC changes;nauseo.

l>sychicsymptoms:
discord,- mental di?sturbances,conflision; disorientation(Zeigler & Delling,
in La¡enby& McCormaek1985:382).

A detaileddescriptiun of alí diesesymptumsrequireshighly specialized
and modern medical knowledge.But several symptomscan be easily ob-
servedby an attenlivewitness,whu could roughlymakedescriptionsof them.
A long stay andciusecontad makeit casier.Su, generaliyspeaking,ethnohis-
tune resourcesd)f contaettimesdo not renderprufitableaccuuntsrelated tu

-[‘hesvmptorns cunsideredlh igh y visible in anaborigin-alsituationare i u italies.
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that.Furíhermure,the characterof diesesymptomsalso makesthem difficult
tu trace with archaeologicalmethuds. This notwithstanding,there is une
sourceat leastthataccuratelyreportsalí the mureeasilyubservedsymptoms.
It is the descriptionthat iewitt made(1990:241-249)of the disease,aguny
and death of Muwachaht chief Tootoosch.which matchesthem point by
puint.

Obviuusly,Ihe nativepeoplesof fríe NW Cuasialso hada variety uf other
marine,terrestrial,animal and vegetalsourcesthat completedtheir diet. And
it is now clear that amungsumeoutercoastpeupleshalibut wasas important
as salmon(Suttles 1990:25).But thesewere eatenunly seasonally,inciden-
tally, and in small amounts:rhere is no doubt that throughoutthe cuastsal-
monids, along with other plentiful soureesof vitamin U, were the bulk of
diesepeuple~nutrition. And this bruughtalung the nutritional trend already
detailed.

CONCLUSION

Recenthistury has provedsince the 1940sthat the NW Coast environ-
ment andfuod resorcesare moreeasilyexhaustiblethanexpected.As gener-
ally assumed,environmen! and resuurcesare notably variable in time and
space,with an unsteadyequilibrium. What is pointed out here is that, count-
¡ng un dic mure receníavailableenvironmentaldala, such -an unsteadiness
frequently becamereal or expectedshortagesand starvation.And this envi-
runmentalpressureafíectedalí the peoplesof theNW Cuastun a permanent
basis,whetherby real or expectedmenace.So resuurcesbehavedwith seare-
ity mostor alí thc time. Shurtagesaffccted alí the peuplesseasunallyandan-
nually. But starvationragedcyclically amonga significant numberof groups,
which faceddecimatiun,slavery, merging ur extinetion. And this, in itself,
cuntinually workedas a vivid threattu otherpeoples.

As has been repeatedlyargued in recent years, the seasunallygreat
amount uf anadromuusfish resources.along with its predictability, made
thesepeoplesspecializedin them andcausedthem tu developa complexso-
cial organizatiunandculture. But, as is puintedouthere,suchresoureeswere
scarcelyavailable due tu a lot uf constraints,which were as numeruusand
predictableas resuurces.Furthermore,and most remarkably,whenresources
happenedtu be sustainablypleutiful, a treud tu severenutritiunal hazard
threatenedthe peuple. It wasmalnutritiun, characterizedby deficiencyin vit-
amin C andcarbohydr-ates,along with an excessiveintake of vitamin D that
was eventuallydeadly.So. the environmentalcharaeteritself, along with van-
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uus cultural factors, tendedtu generatea highly unstcadyequilibrium within
the native nutrition as xvell. Aud alí this puts furward that environmental
pressuresand fuod availabilitv cunstraintswcre much more significant than
previouslyassumed.

‘Ibis opensnew theoreticaland methudologicalpcrspectivesin the study
<)f thcseSocieties.‘Fhc constraiuts poi utecíuut here may be takenas impecli—
mentsthat restraineda greateraud sustainedpupulationgruwth.This. at the
saínetime. regulatedthe prumution of specializedroles,which allowed new

techuologicalclevclupmentsaud new managementof the workforce. so [bat
the.sesucíetíescould reachthe level of pule states,in thc mosttraditiunal ac—
ceptanceof social sciences.
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