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Twenty-seven roots, berres and sprouts common in the pre-contact diet of Native Americans in the
Pacific Northwest have been analyzed and found to be valuable sources of Ca, Mp. Fe. Zn and ascorbic
acid, Native peoples serially harvested these indigenous foods as part of their economic rounds. These
members of the Lily, Purslane, Barberry. Currant, Rose. Parsley, Heath, Honeysuckle, Sunflower and
Water-plantain families are among those regularly collected by these foraging groups whose economic
strategies were keved 1o the use of multiple resources and the storage of large guantities of processed
foods. Stored vegetable foods, particularly berries and roots, along with dried fish, provided ample and
nutritious diets during seasonal petiods of resource non-productivity. These indigenous foods are com-
pared with some commaonty used commercial species.

KEY WORDS: Indigenous routs, berries, sprouts, Pacific Northwest Native peoples, foraging strategies,
nutricnt compoesition,

INTRODUCTION

The Pacific Northwest, which today encompasses at least 95 tribal units and nearly
100,000 Indian peoples. was one of last continental territories to be incorporated into
the contiguous United States. The settlement of Euro-Americans into this strategic
geographical region was enhanced by a rapidlv expanding technology, active pro-
motion by corperate and government concerns, and the large immigrations of the
mid-nineteenth century. Accompanying this western settlement were swift and
dramatic changes in the lifeways of the indigenous peoples. These changes left
unanswered fundamental questions concerning the functions of traditional economic
systems and their relationships to the indigenous resources upon which they depen-
ded. While the Pacific Northwest contains diverse habitats, the large native popula-
tions encountered at countact (ca. 1790-1850) were all non-agricultural, foraging
peoples, harvesting, and sometimes managing, natural, localized species of plants
and animals. Indigenous cultures of the Pacific Northwest, while significantly altered
by events of the past century and a half, have retained traditions and values which
allow reconstruction of pre-contact subsistence strategies heretofore sparingly and
erratically examined. Questions which have not been previously addressed for this
region include: What was the nutrient range supplied by local resources? How was it
extracted and supplied to alleviate seasonal non-productivity? Were peoples of the
Pacific Northwest exceptional amoeng foraging economies in subsisting almost en-
tirely upon one type of {ood resource?

Contemporary research on foraging societies world-wide and their sociceconomic
structures has found such societies to be socially and environmeatally integrated
systems, aliowing the luxury of conservatism along with the possibility of opportun-
ism. Foraging economies are reliable and sensible systems for fullfilling human needs
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within their particular social and environmental frames {Gould, 1977; Mechan,
1977; Berkes and Farkas, 1978; Lee, 1975; Harding and Teleki, 1981; Turnbull,
1981). Pacific Northwest foraging economies were well cstablished within their
ecological parameters, which indicates long-term viability coincident with cconome
strategies adapted to Pacific Northwest environmental variation {Suttles, 1951a;
Prucker, 1955; Cressman, 1977; Borden, 1979; Norton. 1979a; Hunn, 19%1; Norton,
Boyd and Hunn, 1983).

BACKGROUND

Prior to contact with Eurc- Americans, the Pacific Northwest had been continuously
occupied for at Jeast 12,000 years by people employing various foraging strategics to
meet subsistence (and other human) needs. In the area which is now Washington
State, an ecological division between the regions west and east of the Cascade Range
aliows examination of patterned, local subsistence strategies {(Figure 1). While some
species are shared between the two regions; topographical and climatic differences
dictate rather distinct environments and several differing economic regimens. The
heavily forested western region is typified by a mild-wet, maritime climaie, with
multiple river drainages as well as large expanses of inlund sea. These walerways
were not only habitat for varied marine resources but rapid routes of travel.
facilitating economic strategies which took advantage of both maritime and terres-
trial resources. Peoples of the western region generally were mobile during most of
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FIGURE | Map of Pucific Northwest showing separation of western maritine region and extensive
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the year, retiring to permanent (winter) villages as part of scasonal routines predi-
cated on harvests of both floral and faunal resources. Stored foods (particularly
salmon [Oncorhynchus spp.] and berries) were mainstays of the winter diet.
(Gunther, 1945; Drucker, 1953; Hitchcock and Crongquist, 1973; Turner, 1975).

The platcau region east of the Cascade Range is subject to marked seasonal
changes in temperature and precipitation presenting, in general, extremes in tem-
perature and more varied habitats than the western region. This interior plateau
provides habitat for a greater diversity of terrestrial species than the western coastal
zones, but those resources are spatially dispersed. Thus highly mobile pedestrian
(after ca. 1730 equestrian} foraging strategies were especially important to the
interior peoples.t Seascnal rounds from permanent villages were predicated on
weather, distance and resource availability. While salmont and berries were also
primary resources for the interior peoples, it is noteworthy that a number of
indigenous roots were also dietary staples (Ray. 1933; Frankiin and Dyrness, 196Y;
Krajina. 1969: Hitchecock and Cronquist. 1973; Marshall, 1977).

METHODOLOGY

A major economicinvestment of the indigenous population was the seasonal capture
and processing of anadromous salmon which yearly flood the Pacific Northwest
drainages enroule to inland spawning grounds. Five species of salmon serially enter
the rivers in early spring and again in late summer, Although not all species are found
in all rivers. and cyclic variation determines actual numbers in any given year, salmon
were a fundamental and reliable resource. essential to all foraging peoples of the
Pacific Northwest (Schalk. 1977). Some salmon species were more valued than
others. and locally developed processing methods reflect adjustments to species and
environmental differences (fat content, condition and weight of fish along with local
weather conditions, available fuel. and storage possibilities). Each year enormous
quantities of salmon were dried or processed by several techniques for later con-
sumption. While salmon, fresh or dried, is a good source of protein and vitamins A
and D (Heller, 1956-61; Benson et al.. 1973; Rivera, 1949} and a valued food. it does
net by itself fulfill human nutnitional requirements. Native peoples of the Pacific
Northwest used multiple, interrelated strategies for sclecting resources which
offered them a sufficient and varied diet (Brown, 1868; Thwaites. 19389; Hewes,
1973).

An interdisciplinary research team at the University of Washington has identified,
collected and analyzed 27 vegetable foods known to have been commonly used in the
pre-contact diet of the peoples of the Pacific Northwest. Samples of fresh plant foods
were collected in both eastern and western Washington during preferred harvest
seasons in 1978-79. Specimens were refrigerated at 4°C within 48 hours of collection
and analyzed within 72 hours of collection. Berries, roots or sprouts were obtained
from five to ten plants. except for the elderberry (Sambucus spp.) samples which
were each from three plants. Roots from each of ten plants were mixed and ground o

T While home bases are a feature of lotaging socicties, harvesting strategies necessitiate group move-
ment to harvest locally available resources. Grougs with a higher dependence on vege table foods or foods
hike anadromous fish (resources which are more predictabie than many gume animals) can develop a fairly
permanent home base. In the Pacific Northwest we then find well-developed winter ceremonal lite
co-existent with dependence upon stored foods,

{ The Columbia River. which drains into the Pacific at what is now the Gregon/Washington border,
¢xtends some 1400 miles inland supplying un enormous area with an extremely rich resource of salmon.
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obtain a composite aliquot for a species. Berries of the same species were combined
and smashed before measuring aliquots, and sprouts from five plants each were also
combined for a species sample. Berries were dried using traditional methods, while
dried roots were obtained from native peoples. Dried specimens were stored one
vear before analysis. Three aliquots of each composite sample were analyzed for
each procedure.

Proximate Analysis

Moisture Samples weighing 3to 5 g were dried to a constant weight in an air overn at
102°C, method 34.048(a) (AOAC, 1975}

Protein  Percent nitrogen was determined by the micro-Kjeldahl technique,
method 47.021 {ACAC, 1975). Protein content was calculated as percent nitrogen
times 6.25 (Jones, 1931).

Lipid Fat was extracted by refluxing eight hours with petreleum ether {boiling
point 30 to 60°C) in a Goldtisch apparatus. method 7.046 {AOAC, 1975).

Ash  Dried samples were ashed in a muffle furnace at 500°C for 12 hours, method
32.012 {ACAC, 1973).

Carbohydrate Total carbohydrate was determined by difference.

Kilocalories Caleulated as the sum (g protein x 2.78 Cal/g) + (g carbohydrate x
4,03 Calig) > (g lipid x 8.37 Cal/g) (Merrill and Watt, 1935},

Mineral Analysis

Ashed samples were digested in hot 2N hydrochloric acid, method 2.098 (AOAC,
1975). Duplicate portions of each sample digest were analyzed tor each minerat by
atomic absorption spectroscopy.

Ascorbic Acid Analysis

Total ascorbic acid (L-ascorbic acid + dehydro ascorhic acid) was determined by
colorimetry, using 2 4-dinitrophenylhydrazine as the color reagent (Roe and
Kuether, 1943; Schaffert and Kingsley, 1955). Three 5 or 10 g portions of each
sample were macerated separately in four percent trichloracetic acid. Ten aliquots of
each of the three portions were reacted with 2 4-dinitrophenylhydrazine.
Absorbance was determined at 515 nm. Sample concentration te absorbance was a
linear relationship; the aliquot with absorbance nearest 0.43 was used in all calcula-
tions (Pomeranz and Meleon, 1978). Accuracy was determined by recoveries (Schaf-
fert and Kingsley, 1955). which were 95 to 100 percent.

RESULTS AND DISCUSSION

Protein, lipid, carbohydrate, ash and caloric values for fresh and dried Pacific
Northwest roots and berries are similar to commercially grown roots and berries.
The indigenous berries analyzed are generally good sources of ascorbic acid with
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TABLE I

Nutrient composition of selected fresh and dried Pacitic Northwest root foods* and cultivated species” per gramn, dry weight

Roots

Bitterront
Lewista rediviva®
dried

Desert Parsleys

Lomatium canhyr”
dried

L. cous®
dried

L. farinosum®

1. geyeri

L. macracarpum®

L. piperi*

Tauschia hoovert®

Yumpah

Perideridia pairdneri
dried

Wapatoo

Sagittaria larifolia

Camas

Camuassta guares

Frittltaria pudica

Culuvated species

Potata

Solanum tuberosum

Sweet Polato

Ipomaea batatas

Taru

Coducasia spp.

Kjoules
% 10

16,19
16.28

15.494
16.82

16.61
16.15
1577
16.32
16.63
15.90

16.40

1506
16.32
14.43
|5.73
16.23

15.19

Caloties

387
389

381
4.02

3.97
3R6
377
3.90
398
350

KR

RAY))

345

370

JRR

303

Protein - Carhobydrate
(8) (g)
(10 (L85
(.05 1192
0.08 .83
0.u4 SRCX]
(.05 1,93
(.08 0.59
0.1 1.yl
.04 3.89
0.u7 089
(L .83
007 K
.16 .80
013 L8
015 7
0.1 .85
.06 .64
n.u7 LLRT

Ash
(2

JUXA
A3

.04
.02

IR0
0.02
006
4,64
.a2
.05

TRIR]

(.16
.03
0.1z
.04
0.03

i.04

Lipid
(e}

TR
4.2

{02
.02

001
a.
.02
.02
(2
(2

0.l

0
.03
.42
.00
.61

0N

Calciom
{mgl

2.35
£.an

305
1.27

1.18
.07
2.42
i.65
(]
H.50

1. 56

(1,35

(L35
1.0

2.260

Lron

{mg)

0.33
.00

0.25
(L}

0.03
.07

22
(.22
.12
{135

0.05

1.4]

.23

(U431

(L3

002

.04

Magnestum
{mg}

.74
.23

.23
{1.56
0.65
0,37
(+18
(146

.22
{1163
.41
.96
1.09

.05

Zine

(mg)

.05
(103

0.02
001

001
0.01
0.03
.02
0.0l
0.0z

.01

0.3

0.03
U2

0n.02

4 Keely, 1980, (Sce Table T).

P Wt and Merrill, 1475,

» Species found only cust ol Cascade Range.

— indicates data not available.
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TABLE Il
Ascarbic acid content of selected Northwest Coast sprouts per [0 g
edible portion

Ascorbic acid
Sprouts mgip

Thimbleberry

Rubus parvifforus 2172
Salmonberry

R. speciabilis 29,58
Cow Parsnip

Heracleum lunatum 601,10
Desert Parsley

{omatiun grayi® [5.(K)
Indhan Celery

L. nudicaule 43.23
Balsam Root

Bualsemorhiza sagittata® 13.75

* Species found only east of Cascade Range. (Kecly, 1980, See
Table I),

higher ascorbic acid concentration in stored than tresh berries. Mineral conlents are
comparable to cultivated berries and fruits. The native roots are good sources of
caleium. iron, magnesium and zinc, being similar or of higher value than the more
commonly used staples, potato, taro and sweet potato (Keely et al., 1982). Ascorbic
acid content of shoots ranged from 13 to 60 mg/100 g. making them valuable sources
of this vitamin. Tables [, L. and 111 display nutrient values obtained i this study.

Results of these nutrient analysest along with ethnohistoric reconstruction and
contemporary research reveals the following: That a wide variety of foods were used
to mect nutritional needs; that native preparation and preservation techniques were
important factors in retaining nutrients {Konlande and Robson, 1972; Keely er af..
1982; Kuhnlein. Turner and Kluckner, 1982) and in maintaining a balanced diet
during seasons of low productivity. Further. vegetable foods, while neglected or
discounted as lacking food value by many previous researchers, have proved to be
significant, essential and valued elements of the Pacific Northwest diet (Cooper,
1853-53; Brown. 1868; Ray, 1933: Norton. 1979b; Hunn, 1981; Hunn and French,
1981 Turner and Kuhnlein, 1982). Flexible, opportunistic work forces divided their
efforts to take advantage of many seasonal resources, both floral and faunal. moving
from riverine or shoreline habitats to prairie or sub-alpine slopes to harvest locally
abundant species. Though many of these foods were eaten fresh, many species also
were gathered in quantity to be processed and stored for winter use. First food
ceremonies, indicators of cultural value, were held for these seasonal vegetable
foods as well as tor the cyclic salmon. Berry patches or root fields west of the
Cascades were often owned and maintained by weeding, replanting and burning.
Many local foods remain important articles in the contemporary diel of native
peoples throughout the Pacific Northwest.

+ Keely. P, (1980) Nutrient Compaosition of Selected fmportant Plant Foods of the Pre-Contact Dict of the
Northwest Native American Peoples. M.Sc. thesis, Nutritional Sciences Depantment. University of
Washington.
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Berries were as much a mainstay of the pre-contact diet as salmon, with over 40
edible species recorded for the Pacific Northwest. Salal (Gaultheria shalfon). sal-
monberry {Rubus spectabilis), cranberry (Vaccinium oxycoccos), elderberry (Sam-
bucus spp.) gooseberry ot currant {Ribes spp.}, serviceberry (Amelanchier alnifolia)
and 12 species of blueberry or huckleberry {Vaccinium spp.) are all known to have
been significant in the maintenance of indigenous households, Numerous historical
and cthnographic documents attest to the importance and trequency of fruits. roots
and sprouts in the pre-contact diet. Berries and other fruits (crabapples [Pyrus
fusca]. cherries [Prunus spp.], etc.) were gathered when ripe or slightly green and
processed, most often by drying, then carefully stored for later consumption. Berries
were rehydrated before serving. Processed berries or fruits were an article of trade
between different groups and a staple in the daily dict (Brown, 1868; Ray, 1933;
Reagan, 1934; Drucker, 1955; Kuhnlein et al.. 1982). Fresh or dried wild berries
offer ascorbic acid as well as calcium. iron, magnesium and zinc in quantities
comparable to modern cultivated fruits. Table I shows values for 11 berries common
in the Pacific Northwest and two common cultivated species.

Rootst are also frequently mentioned in the ethnohistorical literature as a com-
mon food for indigenous peoples, although they are less often adequately identified.
Camas { Camassia spp.) is recorded as a basic food of the plateau area and also locally
important in the west where fern root, or bracken ( Preridium aquilinum), was used
by almost every group. Large quantities of these roots were harvested. stored and
traded each scason. These foods were roasted fresh and also preserved after being
dried or pit steamed. Roots were often blended and formed into patties, as well as
being used as thickening agents in soups or stews, The underground paris of other
plants (for instance. Fritilfaria spp., Ervthronium spp., Lilium, Calochortus spp..
Brodiaea spp.. Allium spp..) cinquefol (Potentiiia anserinag). bitterroot (Lewisia
rediviva) and parsleys (Lomatium spp.) along with many other bulbs, corms, tubers
and rhizomes were gathered and processed as part of the seasonal rounds. Harvests
occurred in spring as well as in the late summer or early fall months. These foods are
found throughout the Pacific Northwest from sea-level to sub-alpine slopes in
meadows, sagebrush desert, tidelands and anthropogenic prairies maintained for the
production of resource species. Roots, like salmon and berries, were essential
elements in the larders of the Native Americans (Brown, 1868; Suttles. 1951h;
Drucker, 19535; Thwaites, 1959; Konlande and Robson, 1972 Norton, 1979b; Hunn
and French, 1981; Kuhnlein, Turner and Kluckner. 1982). These native roots
contain substantial amounts of calcium. iren. magnesium and zinc and may be better
sources of these minerals than the cultivated potato {Solanum tuberosum). sweet
potato (Ipemoea batutas) or taro (Colocasia spp. ). Table Il shows nutritive values for
some Pacific Northwest members of this important food group along with some
cultivated species.

Stalks or shoots, the “lndian celeries,” and greens were not overlooked by native
Americans of the Pacific Northwest, although these foods are underrecorded com-
pared to the more readily preserved and stored foods. Fresh sprouts, stems, leaf
stalks and leaves were harvested in early spring when stored foods were in low supply
and would have been timely and important scurces of nutrition. They remained a
part of the diet throughout the early growing scason whenever they were found.
They were eaten fresh, sometimes garnished with oil. and added to soups and stews.
Some sprouts were stored in oil for future consumption. Young sprouts of several

+ The term “roots” cncompasses the vurious twbers, bulbs, corms, rhizomes and roots which are used as
food.
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food plants (especially Rubus spp.) were annually gathered in enormous quantities
(Brown, 1868; Reagan, 1934; Hunn and French, 1981). These fresh foods contain
considerable amounts of ascorbic acid and would have been a substantial addition to
the pre-contact diet. Table III gives the ascorbic acid content of some of the most
commonly used sprouts of the Pacific Northwest.

SUMMARY

This research demonstrates that native Americans of the Pacific Northwest used
muitiple resources throughout their range, relying on both faunal and floral species
to provision themselves with an ample and varied diet. Such foraging strategies are
comman throughout the world, and the indigenous people of the Pacific Northwest
were no exception. Processing and storage methods were important elements in the
economic cycie. This and other research indicates that those methods were well able
to provide nutritious food, even with extended storage. The research reported here
finds vegetable foods to have been systematically gathered and processed in quantity
for use as staples in the daily regimen. Analyses show that these native foods are
superior to cultigens in providing necessary fiber, minerals, and vitamins, making
substantia} contributions to pre-contact diets.
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