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Twa species of camas {Cantassia guearnash [Pursh} Greene and C. leichtlinii {Baker] 5. Wats} and two species of riceroot
{Fritiflaria comscharcensis {L..] Ker-Gawl, and F. fanceloata Pursh) were important root foods (or the Indians of the
Northwest Coast of Nerth America. Camas and the latter species of riceroot were used predominanty in the southern
patt of the region, whereas F. camaschatcensis was used as far norih as Alaska, as well ason the Adeutian Islands and the
Kamchatka Peninsula. The bulbs of camas were an article of trade, and their harvesting iand cooking were often
large-scole communal enterprises. Nuritional analyses show that these species would have provided meaningful
quantilies of fiber, nitrogen, trace clements and energy, if thoroughly cooked.

KEY WORDS: camas, riceroot, Camassia quamash. Camassia leichdlinii, Fritiffaria camschateensts, Frititlaria fan-
ceolata. indigenous foods, root loods, nutrient composition, minerais.

INTRODUCTION

Over 25 species of underground “rooi” foods
{including roots, rhizomes, bulbs, corms and
tubers) were used traditionally as food by Indian
people of the Northwest Coast of North America
(cf. Turner. 1975 Gunther, 1973). Of these, onlv a
very few, including bracken (Preridium aguilinum
[L.] Kuhn.} (Norton, 1979a), springbank clover
{Trifolium wormskioldii Lehm.) and Pacific silver-
weed {Porendilla anserina L. ssp. pacifica [Howell]
Rousi} {Kuhnlein, Turner and Kluckner, 1982;
Turner and Kuhslein, 1982) have been described
in detail in terms of their cthnobotany and ethno-
nutrition on the Northwest Coast. It is the aim of
this paper to nravide pertinent information on the
botanical characteristics, propagation, traditional
harvesting and preparation techniques, native
names and nutritionai composition of two types of
Northwest Coast root foods of the lily family
{Liliaccae): edible - camas (Camassia quamash
[Pursh] Greene and C. leichdinii [Baker] S. Wats)
and riceroot fritillary (Fritillaria camschatcensis
{L.]) Ker-Gawl and F. lanceolata Pursh}.

Like many liliaceous plants, these species,
especially C. leiclilinii and F. camschaicensis, are
relatively rare today and restricted in distribution
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(Marchang, 1981: 22; Tavlor and MacBryde, 1977:
500). Indiscriminate harvesting of wild popula-
tions of these species as foods at the present time
would be inadvisable. However in view of both
their past significance in native diets and their
patential as cultivated food and ornamental crops,
it is important to record details of their traditional
use and information that would be of value to
future users of these planis.

These species are discussed together because, in
some ways, they are counterparts in traditional
native food use. Their habitats and distributions
resuited in differing use patterns. Cameassia spp.
and Fritillaria lanceolara, on the one hand, were
used predeminantly along the southern part of the
Northwest Coast region {southwestern British
Columbia, southwards 1o northwestern Califor-
nia).t Fritillaria camschatcensis, conversely, is
used much more widely on the ceatral and north-
ern Northwest Coast. In fact, witha few exceptions
on Vancouver Island, use of Camassia spp. and use
of F. camschaicensis were apparently mutualiy

1The Northwest Coast tegion. or North Pacific Coast as it is
sometimes called, is defined by Drucker (1955: 1-23, 1965:
1-8). Our research centers mainly on coastat British Columbia,
and most of the descriplions and examples contained here are
from this area.



3N N. J. TURNER ARND H. V. KUHNLEIN

exclusive. Among the Nootka {or Westcoast) and
Southern Kwakiutl peoples of Vancouver Island
where both Camassia spp. and F. camschatcensis
were used, camas was said to be available only
through trade with Salishan neighbours,
Furthermore, the two types of bulbs (Camassia
spp. and Fritillaria spp.) have been reported to
differ significantly in their carbohydrate content,
In Camassia spp., a substantial percentage of the
total carbohydrate isinulin, a #(2:1) pelyfructosan
containing 30 or more fructose units per melecule
(Konlande and Robson, 1972: 194). In Fritiflaria,
however the major carbohydrate is reported 10 be
starch (Yanovsky and Kingsbury, 1938: 632). As
will be discussed, this difference in the nature of
carbohydrates undoubtedly influenced traditional
methods of preparation of camas and riceroot.

BOTANICAL FEATURES

The two species of edible camas occurring on the
Northwest Coast, Camassia quamash {Pursh)
Greene var. quamash (common camas) (Figure 1),
and C. leichtlinii (Baker) S. Wats. {. suksdorfii
(Greenm.) Taylor and MacBryde (great, or
Leichtlin's camas), are similar in many of their
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FIGURE i Common camas {Cam-a.rsia quaniash).

features. To our knowledge, they were not disting-
uished nomenclaturally in the languages of the
native peoples of the British Columbia coast who
used them. Since they often occur together, they
were probably harvested and used together. Both
species grow from brown-membraned, dark-
scaled bulbs, and have scapose stems, with a basal
whorl of linear, grasslike ieaves. Their
inflorescence is a simpi¢ terminal raceme. The
fiowers are large and conspicuous, from deep blue
to light blue or occasionally white. The perianth
segments are six, somewhat spreading and persisi-
ing at maturity. The stamens are six, the ovary
three-celled, the style filiform, and the stigma
three-lobed, The fruits are subglobose to oblong
capsuies (Taylor, 1966: 19-30). The seeds are
black and shiny.

A major difference between the species is their
relative size. The stems of C. quamash range from
0.2-0.7mall, those of C. leichtlinii from 0.2-1.2m
1ail. The bulbs and leaves of C, leichiinii are also
proportionately larger (Figure 2). Camassia
quamash is earlier blooming, from April to May,
whereas C. leichilinii flowers from May to June.
After anthesis, the perianth segments, or tepals, of
C. quamash remain spreading, but those of C.
feichtiinii are connivent and twisted together over
the ovary, Various other differences between the
two species are noted in Taylor (1966: 30) and
Hitchcock et al. (1869, P1. 1: 779). A synonym of
C. quamash is C. esculenta Lindl, (cf. Douglas,
195%: 105), and sometimes in earlier literature the
genus name is spelied Quamasia (cf. Yanovsky,
1936:14).

Both C. quamash and C. leichiinii are almosi
entirely restricted on the Northwest Coast to the
refatively dry Coastal Douglas-fir Biogeoclimatic
Zone (Taylor and MacBryde, 1977: 500). Within
this zone, both grow on meadows, prairies and
hilisides that are moist in the spring but might dry
up by summer. Both are common in soil-filled
pockets and crevices on the rocky outcrops around
southern Vancouver Isiand and the Gulf Islands.
Of the two species, C. quamash is more wide-
spread in distribution. Isolated collections have
been made from Chilliwack in the Fraser Valley
(Scopgan, 1978, Pt. 2: 495) and from the Brooks
Peninsula on the northwestern coast of Vancouver
Island {R. T. Ogilvie, 1981, personal communica-
tion). Another variety, var. maxima {Gould)
Boivin, occurs in southeastern British Columbiain
the Columbia Valley (Taylor and MacBryde, 1977:
500; Tavlor, 1966: 32). The distribution of the
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species extends south to California and east to
southwestern Alberta, Montana, Wyoming and
Utah (Hitchcock eral., 1969, Pt. 1: 780). The bulbs
were utilized as food throughout its range (cf.
Yanovsky, 1936: 14; Douglas, 1959: 103; Statham,
1975; Hart, 1979: 271). An isolated location near
Haines, Alaska, is attributed to recent jntroduc-
tion (Scoggan, 1978, Pt. 2: 495). As discussed
later, native people may have been responsible for
. extending the range. The distribution of C. leic/uli-
nii extends southward to southwestern Oregon and
Sierran California, but does not extend east of the
Cascades (Hitchcock er al., 1969, Pt. }: 780). I1s
bulbs were also eaten throughout its range
(Yanovsky, 1936: 14; Chesnut, 1902: 327), Three
other species of Camassia are recognized, ali of
North America (Hitchcock eral., 1969, Pt. 1: 779).

Fritillaria camscharcensis (L.) Ker-Gawl var.
camschatcensis (riceroot, riceroot fritillary, mis-
sion bells, or Indian rice) (Figure 3) and F. lan-
ceolata Pursh (also called ricercot, but more com-
monly known as chocolate lily) {Figure 4) are two

}u.z.r::a.r.h { ngl:;t-) a

of three species of Fririlfaria occurring in the
Pacific Northwest. The genus is a large one, con-
sisting of about 100 species in the Northern Hemis-
phere, About 17 species are native to North Amer-
ica, but only these two occur on the Northwest
Coast. A third species, F. pudica (Pursh} Spreng.
(vellowbell or yeltowbell fritillary), occurs in drier
habitats east of the Cascade Mountains (Mar-
chant, 1981: 20}, The bulbs were used as food by
intertor Indian peoples (Turner. 1978: 84-87).
Where the ranges of F. lanceolata and F. camschat-
censis overlap, the two species were apparently
distinguished nomenclaturally by the native peo-
ples, inctuding the Sechelt and Comox (both Coast
Salish groups) who used them. Often, however,
both species are known in English as Indian rice,
and it is difficult to determine whick oncis meant in
discussions with native people.

The bulb of F. camschatcensis consists of several
large, fleshy scales surrounded by aumercus rice-
grain-like bulblets {Figure 3). The stems, usually
0.2-0.5 m tali, are sturdy and unbranched, with
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FIGURE 3 Ricerool. or missionbells {Friilfaria comschar-
censis).
entire, ianceolate leaves in 1-3 whorls of 3-10
each. Flowering occurs from April to July. The
flowers, usually 2-7, are borne in a loose raceme
on short pedicels. They are spreading or nodding
and narrowly campanulate, the segments spread-
ing when fully open. They are unmottled, usually
dark greenish-bronze to brownish-purple and
strong-smelling, as they are fly-pollinated. The
tepals and stamens are six, the style deeply cleft,
the tips of the stigma long and narrow. The fruits
are unwinged, cylindric-ovoid capsules. The seeds
are flattened and light-brown {Marchant, 1931:
20). Fritilfaria lanceolata usualiy has fewer bulblets
around its bulb-(Figure 6} and has distinctly nod-
ding, broadly campanulate flowers that are brow-
nish-purple, but clearly mottled, vsually with yei-
low markings. The capsules are broadly winged
(Marchant, 1981: 21; Taylor, 1966: 45).
Fritillaria camscharcensis grows in moist, grassy
areas on coastal bluffs, the upper edges of tidal

flats and other coastal habitats from the Fraser
River delta and Vancouver Island (and further
south, on Whidbey Island and Snohomish Co.,
Washington) to the Queen Charlotice Islands and
northwardsto Alaska, extending across the Aleu-
tian Islands to Kamchatka. In the southern part of
its range, its distribution is entirely coastal; but in
the north, it extends east as far as Babine and
Alesa lakes, sometimes occurring in mouatain
meadows up to 1500 ;v (Marchant, 1981: 20;
Hitchcock er al., 1969, Pt. I: 791). A smaller sub-
species, ssp. alpina Mats. & Toyok., occurs in the
alpine zone of Japan (Hultén, 1968: 308). Frirl-
laria lanceolata is much more widespread in west-
ern North America, and occurs in British Col-
umbia from central and southern Vancouver
Island to the Okanagan Valley. It requires well-
drained soils on open slopes (Marchant, 1981: 18)
and, as mentioned, is often found on the same sites
as camas on southern Vancouver Island and the
Gulf Islands.

All four species discussed—the two Camassia
species and two Fritillaria species——can be culti-
vated relatively easily in many parts of North
America. Specific conditions for growing these
species are given by Steffek (1954: 63), Marchant
{1981: 21-22), Miles {1976: 98} and Kruckeberg
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FIGURE 4 Chocolate lily (Fritiffaria lanceolata).
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'FIGURE6  Buibs and fruiting stalks of Frititiaria lanceolata.
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TABLE

and neighbouring areas using camas bulbs (Camassia spp.} as a traditionul (ood*

Group (dialeer) [Language Family]

Native Name"

Reference

Southern Kwakiutl* [Wakashan]
Nootka {(Hesquiat)” {Wakashan}
Nootka {Manhousat)® {Wakashan}]

Nitinaht¥ [Wakashan]
Mnakah [Wakashan]
Comox (Mainland) {Satish, Coast)

Sechelt {Salish, Coast]
Squamish {Satish, Coast)

Halkomelem |Cowichan) {Salish,
Coast]

Halkomelem (Musqueam) [Salish.
Coast]

Halkomelem (Upriver) [Salish,
Coast]

Strails (Saanich) {Salish. Coast]

Siraits (Seoke) [Sulish. Coast}
Strails (Songish) {Satish. Coast]
Straits {(Lummi) [Salish, Coast|

Straits (Clallam) }Salish. Coast]

MNooksack [Salish, Coast]

Lushootsced (Nisgually} [Satish,
Coast]

Lushootseed {Puyallup) [Salish,
Caasi]

Lushootseed {Squaxin} [Salish.
Coast)

Lushoolsced {Swinomish)
[Satish, Coast}

Lushootseed (Nuwhaha) [Salish,
Coast]

Lushootseed (Snohomish)
{Salish, Coast]

Twana (Skokomish) {Salish,
Couast}

Upper Chehalis {Salish.
Tsamosan}

ELower Chehalis {Salish?,
Tsamosan}

Cowlitz [Salish, Tsamosan]

Cuinault [Satish. Tsamosan]

Quilente {Chimakuan]

mirexsdi
k*afus {bulb), k*ahus-mapt (plant)
Kwarus

k™a-dis

kwidis

" A7kw umixw

spinaxw (also sometimes applicd ta
Lifiwun columbiantinm)

spananexw

spé-nx® (and other variants)
spéax™
sk'dmeth, or g'dq'et'em sqi:wth

{lit. “sweet polato™)*; or
spiax®, spé-ix™

Q}d%t, K kit (bulb): spimax™ (plant)

K 137 (7 g atal)
f*bd%al (7 qnH)
Qi

g lu?it, gwlhoo'ee (sing.)
or qwaylhoo'ee” (plural)

spé-nx"“(or spé-lx™-
prob. Upriver Halkomelem)

sxddabs: or stkwau

sxadsam

sxddzath

dzabi

dzibi (cooked bulbs},
s7sek (plant)

&abid

qiwab

qd-wm'; or qé?q
(cooked bulbs)

qilg

qiwm’; or gilq

{prob. cooked bulbs)
kelek: or muldqils

k*ala

Turner and Bell, 1973: 272

Turner and Efrat. 19582: 54

Tutner, Elfis and Bouchard, 1975,
unpublished observations

Turner et al., 1952

Gunther, 1973: 24

Bouchard. 1976, uapublished observations
Turner, Timmers and Bouchard. 1972,

unpublished observations
Bouchard and Turner, 1976,
unpublished observations

Sutrles. W., 1982, personal communigation;

Turner and Bell, 1971 74

Suitles, W., 1982, persunal communication

Gailoway, 1979, unpublished ohservations
(first 2 terms: Suttles, W, 1982, personal

communication (last 2 1erms)
Suttles, W., 1982, pcrsonal
communieation; Turner and
Beil, 1971: 74
Surtles, W., 1952,
personal communication
Suttles, W., 1982,
personal communication
Suttles, W., 1952,
personal communication
Fleischer, 1988: 207;
Thompson, L., 1974, personal
communication
Suttles, W., 1982,
personal communication
Gunther, 1973:24 (first term);
Hess, T.. 1982, personal
communication {sccond term)
Gunther, 1973: 24

Gunther, 1973: 24

Suttles, W, 1982,
personal communication
Suttles, W, 1982,
personal communication
Hess. T., 1982, personal
communicanon
Kinkade, M. D., 1982, personai

communication {see alse Gunther, 1973:

Kinkade, M. D., 1982, personal

communication {see also Gunther, 1973;

Kinkade, M. D., 1982,
personal communication

Kinkade, M. D., 1982,
personat communication

Gunther, 1973: 24; Olson, 1936

{first term); Kinkade, M. D., 1982,

personal communication
Gunther, 1973; 53

21y
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Group {dialect) [Language Family]

Native Name™

Reference

Thompson® {Salish,
Interior)

Okanagan-Colville [Silish,
Interior]
Columbian [Salish, Interior]

Flathcad [Salish, Interior]
Coeur d'Alene [Salish,
Interior]

Kootenay {Kootenay]

Sahaptin {Warm Springs}
[Sahaptin}

Nez Perce [Sahaptin}

Blackioot [Algonkian}
Chineok Jargon
[Trade language]

UEIXMXA T shagan; or

daway (last 2 used by

some for Fritiflaria lanceolata)
itywa?7
Tix™a?
sywe?l (raw bulbs);

TitxweTe (cooked bulbs)
sxd'ulutxwa {raw);

d1xwa (cooked bulbs)
xapi

widamu

gémes

Tiss-issta
Iakamaxs, or Iekaemaes

Turner ef al,, 1982,
unpublished observations

Turner, Bouchard and Kennedy,
1950: 41

Kindade, M. D., 1982,
persoenal communication

Hart, 1979 271

Teit, 1973: 88

Hart, Turner and Morgan,
1951, unpublished observations
Benson es af, 1973: 144;
French, D. H., 1982, personal
communication; Gunther, 1973: 24,
refers to Taitnapam Sahaptin
as “Cowlirz™
Marshal, 1977,
unpublished observations
Johnston, 1970: 308
Suntles. E., 1982,
personal communication

* These are confirmed sources only, and pertain only te native groups of British Columbia or adjacent to British Columbia,

® Linguistic transcriptions used in orginal sources are maintained. (A question mark 77 denotes o glotial stop.)

¢ These groups had access to the bulbs enly through trade, or travel over considerable distance.

4 This term was also applied (o corms of Ervthronium grandiflorum, which werce obtained through trade from the Thompson, and
was apparently derived rom the Thompsen name for Erytitronium, sRdmats (Galloway, 1979, unpublished observations).

© Also applied to Erythroniwn grandifiorm (probably), cultivated potate. and Jerusalem artichoke (Galloway., 1979, unpublished

observations).

(1982: 153} for the Fritillaria species. All of the
species grow readily from seed. Additionally, the
rice-like bulblets of the Frifillaria species can be
used for propagation, and the bulbs of both
Camassia and Fritiflarie can be transplanted from
natural popuiations. {In the interests of conserva-
tion, however, this should be done only if the
plants are threatened by urban or industrial
development.) In general. the species discussed
here grow well in well-drained. loamy soils that are
neutral to slightly acid {Steffek. 1954; 65; Mar-
chant, 1981: 22).

There is some evidence that camas buibs have
been transplanted along the west coast of Van-
couver Island. Hesquiat {Nootka) elders report
that the bulbs were brédght to Hesguiat about 100
years ago and planted in the “meadows™ (peat
bogs) behind the village (Turner and Efrat, 1982:
54). An elder from neighbouring Manhousat said

. that camas plants could be found at the mouth of
the Megin River, north of Ahousat (near Pacific
Rim National Park) (Turney, Eilis and Bouchard,

1976, unpublished observations), presurmably hav-
ing been planted there. However, neither of these
reported Jocations has been verified by field collec-
tions. Eiders of the Nitinaht and Saanich (Straits)
groups have had recent success with transplanting
and cultivating camas (Turner eraf., 1982; Turner
and Bell, 1971: 75).

TRADITIONAL USE OF Camassia spp. AND
Fritillaria spp. ON THE NORTHWEST COAST

The extent of use of these species for the North-
west Coast and neighbouring areas is indicated by
nomenclatural recognition of the plants and/or
ethnopraphic information concerning their use
among various Indian groups, as shown in Tables [
and 1. The geographic distribution of use is indi-
cated by maps (Figures 7 and 8). The territories of
most of the native groups mentioned are shown in
Figure 9.
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TABLE I

Indian groups of British Columbiz and neighbouring arcas using Indian-rice bulbs (Fritiftaria camschatcensis or F. lanceolata) as a
traditional food.*

Group (dialect)

[Languuge Family] Native Name® Specics Reference
Kamschatka - F. camschatcensis Hedrick, 1972: 252
[Chukehi-Kamchatkan] -
Atleut (SE Kodiak) — F. canschaicensts Heller, 1976: 60
{Eskimo-Aleut]
Tanaina (Inland, Hiamma. qinazdli F. camschaiconsis Kari, 1977 109
Cuter Inler} {Nua-denc}
Tanaina {Upper Inlet) qinaydh F. camschalcensis Kan, 1977: 199
[Na-dene]
Tanaina {Inland) ginazdluyi F. camschateensis Kari, 1977: 1069
[Na-dene} (~that which has many things™}
Tlimgit [Na-dene] “kooh™ or “koch” F. camschatcensis Gorman, 158%6: 78
Hedrick, 1972: 282
Haida {Kaigani) sthak'iist'an {"thing vou take F. camschateensis Norion, 1951 430
[Haida} tuke up with your fingers,
: like 2 marble™)
Haida (Masset) saedfsta {round-thing-you- F. camschatcensis Turner and Levine, 1972,
jHaidas] dig-out-with-finger™) unpublished observations
Hauida (Skidegate) Halarn (bulblets called F. camschatcensis Turner and Leving, 1972,
[Haidal “Znlagts’in,” or T tecth™; unpublished observations
also for rice)*
Coast Tsimshian — F. camschaicensis Laforet, A.. 1980,
{Tsimshian) ' personal communication
Nisgha [Tsimshiin] Latask F. camschaicensis MceNeary, 1976 116
Gitksan [Tsimshian] gasy F. camschatcensis Ksan, People of, 1950: 124
- Hindle and Rigsby, 1973: 1]
Bella Coola {Salish] ilk F. camscharcensis Turner, 1973: 273
Southern Kwakiutl xikwem {bulbs}; F. camschatcensis Turmer and Bell, 1973: 273
[Wakashan} xdxwrnes {plant}
Nootka (Hesquiat) ku-x"api-h F. cumschatcensis Turner and Efrar, 1952
[Wakashun]
Nitinaht {Wakashan] kK axapx {also appar. F. camschatcensis Turner ef al., 1952
upplied to Lifium
colimblanum)
Comox (Mainiand) juFkw' (also applied to F. ? lanceolata Bouchard, 1973,
[Salish. Coast} an cdible lern “root™} {one specimen unpublished observations
collected) Bouchard, 1975,
’ unpublished observations
Sechelt {Salish, {s}kdk'awy - F. ? camscharcensis Turner, Timmers and Bouchard, 1972,
Coast] unpublished observations
Newcombe, ca. 1903,
unpublished observations
Sechelt [Sulish, (s)yaTukw’ F. 7 lanceolata Bouchard, 1978,
Coast| unpublished observations
Squamish {Salish, thidsem F. 7 lanceolara Bouchard and Turner, 1976,
Coast} unpublished observations
Straits (Saznich) sAAESad" % F. 7 lunceolata Turner and Bell. 1971: 79
{Salish, Coast]
Halkomelem (Cowichpn) gﬁ,al.}:ﬂaq"‘as F. ? lanceolata Turner and Bell, 1971: 73
[Salish, Coast] {alse Litinm colimbianum)
Hatkomelem (Katzie) j_ﬂ;;q*' F. ? lanceofnin Suttles, W., 1982
[$atish. Coast] personal communication
Halkomelem {Upriver) sii'élegw’ F. fanceolata Galloway, 1979,
[Sutish, Coust} unpublished observations
Lillooet (Pemberton) bk wex F. ? camschateensis Turner and Bouchard, 1974,

{Salish, Interior] . unpublished observations
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Group (dialect)

{Language Family) Native Nameh

Species

thossem (said to
be borrowed)

Lilooet {Fraser River,
Pemberton) {Salish,
Interior]

Thompson [Salish
Interior]

Shuswap [Salish,
Interior]

mule?. or diawvay

sakimywa

F. fanceolng

Turner, van Eijk and Bouchard, 1972,
unpublished obervations:
Bouochard, 1974,
unpublished observations

Turner ef af., . unpublished
observations: Steedman, 1930: 431

Palmer, 1975: 34;

Bouchard, 1974, unpublished
abservations

F. lancevlar

F. lanceolara

% Qae footnotes a and b, Table L

* Curtis {1916: 207) applies these Masset and Skidegate Haida names to Lifitm columbiamum, but this species does not occur on the

Queen Charlotte Tstands.
Historical Aspects

The trading of camas bulbs on the British Col-
umbia coast must have been widespread before the
first Europeans arrived. The first explorers
reported that the Pachecnaht (Nitinaht), and poss-
ibly some Mootka groups. were travelling to Straits
{Salish) country for roots and fruits {Suttles, 1951,
“unpublished observations}. The fact that there is a
name for camas in Nitinaht ard various Nootka
dialects (Table I) supports this contention, at least
for camas, since camas does not usually grow
naturally in Nitinaht and Nootka territory, accord-
ing to the distribution map in Tavlor (1966: 97).
The Nitinaht also obtained camas bulbs from the
Cowichan (Hulkomelem Salish) on the cast coast
of Vancouver Island using dried salmen in
exchange, and also dug their own bulbs in Salish
territory, with permission of Straits and Hal-
komelem people (Turner eral. . 1982). John Jewirt,
an English captive of the natives of Nookta Sound
in the early 1800%s. stated that camas wastraded to
Nootka Sound by people some 300 miles (480 km)
to the south {apparently Salish from Vancouver
Isiand). The “roots.” he noted, were “of a browa-
ish colour . . . cooked by steam, [and]. . . always
broughtin baskets, ready prepared foreating . . ."
{Jewitt, 1824: 107).

Dried camas buibs were also traded to the
Southern Kwakiutl of northern Vancouver lsland
(Turner and Bell. 1973: 272), the Upriver Hal-
komelem (Galloway. 1979, unpublished observa-
tions), the Mainland Comox (Bouchard, 1973,
unpublished observations) (these Jast two are both
Coast Salish} and the Thompson (Interior Salish)
(Turner et al. , unpublished observations. 1982). 1n
the last case, however., at least one of the names for

camas s of the same etymon as those in other
Interior Salish languages (Table 1). This seems to
indicate that at least some of the camas bulbs of the
Thompson originated from the interior of
Washington rather than from the British Columbia
coast., Guather (1973: 24) notes for western
Washingion that, “Except for choice varieties of
dried salmon. there was no articke of food that was
more widely traded than camas.™

With the development of the composite trade
language, Chinook jargen. the French-derived
name, lecamas {lakamaes) and its variants became
widely used among native people, and in some
cases, the original term for the buibs was forgotien
(cf. Gunther, 1973: 24; Reagan, 1934: 39; Turner
and Bell, 1971: 74; W. Suttles, 1982, personal com-
munication),

There is little mention in ethnographic literature
of riceroot bulbs being an item of trade, although
there is every reasen to believe they were used as
such on occasion. Suttles (1982, personal com-
munication) was told that the Douglas (Lillooet)
people used to walk through the mountains to get
the bulbs of £. lanceolata ("23154™"). which grew
at the head of Pitt Lake in Katsie {Halkomelem)
territory. When they met the Katsie people at the
other end of the lake, they gave the Katsie some of
this root sayving, ““We've been stealing your food.”
(from Suttles, unpublished field notes, 1932),

As would be expected from their prominence in
the cultural ecology of native people, camas and
ricercot are alluded to in native mythology (cf..
Reagan, 1934: 60; Swanton. 1903: 229}, Swanion
provides the full text of a myth, “He-who-was-
bera-from-his-mother’s-side.” in which the hero
vanquished the Cohoe Salmon people by spread-
ing “inthing” {F. camschaicensis bulbs] before
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FIGURE 7 Approximate distribution of traditional use of Camassia spp. bulbs by native peoples of northwestern

- North America. The bulbs were available only through trade throughout much ol the northern part of their use area,
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them. Then he “made cowards™ of the Doy Sal-
mon people by putting “inlhing teeth™ (the bulb-
lets) into their mouths.

Harvesting

As with the harvesting of most plant foods, the
digging of camas and riceroot bulbs was usuaily
done by women (cf. Suttles, 1931, unpublished
observations; Stern, 1934: 42: Boas, 1921: 201);
but, at least in the case of camas on southern
Vancouver Island, sometimes entire families par-
ticipated in the harvest, which lasted for many days
{Turner and Bell, 1971: 75). Camas bulbs were
usually dug in summer ({ate May through August,
depending on the group) after the flowers had
faded and the leaves had died down. but while the
stalks and seed capsules were stilf visible. Care was
taken not to confuse the bulbs with those of the
death camas (Zigadenus venenosus 5. Wais. ),
which grows in similar habitats and is highly toxic,
Fortunately, even after the Howers have faded
(Zigadenus flowers are creamy white), the fruiting
stalks can be differentiated easily by the experi-
enced eye. A Saanich (Straits} man noted that the
membranous covering on Camassia bulbs is
brown, whereas that of Zigadenus bulbs is white
(Turner and Beli, 1971: 74).

A pointed digging stick of vew wood (Tavus
brevifolia Nutt.) or some other hardwood such as
aceanspray {Holodiscus discolor [Pursh] Maxim.).
was vsed 10 pry up the turf covering the bulbs,
which usually grow 5-15 cm below the surface.
Digging sites over rock were often preferred
because the bulbs were not very deep. At least
among the Straits Salish groups, such as the
Saantch. the best digging areas were owned by
families and were frequented by them year after
year, the property rights being passed down from
one generation to the next {Suttles, 1951, unpub-
lished observations; Turner and Bell, 197]: 74).
However, most camas beds were available for pub-
lic harvest (Sutties. 1951, unpublished observa-
tiens: Stera, 1934: 43).

Although camas sites were not actuatly farmed
in the conventional sense. they were cultivated in
much the same way as Were patches of springbank
clover and Pacific sitverweed by other coastal peo-
ples (Turner and Kuhnlein, 1982: 423). The sites
were cleared of stones, weeds and brush from year
to year. Annuat controiled burning was used to
maintain an open prairie-type habitat for optimum
camas production (Sutties, 1931, unpublished

observations; Turner and Bell, 1971 74 for
further discussion of this practice in the Northwest,
see Norton, 1979b). The turf was lifted out syste-
matically in small sections and then replaced after
only larger bulbs {3-6 cm across} had been
removed. The smaller buitbs were left intact to
grow for the next season. Accerding to Stern
(1934: 42}, a common practice among the Lummi
(Straits) people was to crush the soil where the
bulbs were harvested and place the broken stalks
bearing the ripe seed capsules into the holes before
they were re-covered. Nooksack and Nuwhaha
(Lushootseed), informants reported a similar
practice (Suttles. 1951, unpublished observations).
The very act of digging and breaking up the soil
each yvear aiso enhanced the camas beds. Asone of
Suttles’ informants said, “The more yvou dig, the
better it [camas] grows.”™ (Suttles, 1931, unpub-
lished observations). Thus, although the annual
harvests were large, a sustained yield situation was
maintained. A Saanich man stated that each vear
his family used 1o coliect four or five (30-pound/
23 kg) potato-sacksful of bulbs at a single harvest
(Babcock, 1967, unpublished observations). (Ear-
lier, woven bags or baskets were used to hold the
bulbs.) Jenness {ca., 1943, unpublished observa-
tions), notes that an energetic (Saanich) family
could fill 16-12 bags over the three-week harvest
period (Suttles, 1951, unpublished observations).
Ay this level of harvesting apparently took place
over many generations, this seems contrary to the
commonty held belief as stated by Steffek (1954:
63) that "Today there are {ewer (C. guamash)
plants because the bulbs were used for foed for so
many vears.” More likely, the habitat destruction
caused by urban, agricultural and industrial
encroachment is the real cause of the depletion of
populations. Suttles {1951, unpublished observa-
tions) and Norton (1979b: 187) both cite instances
of decimation of camas populations by foraging
livestock—sheep in the first case, hogs in the
second.

Some native groups, such as the Songish and
Semiahmoo (Straits), had prairies rich in camas
behind their winter villages, but they also har-
vested bulbs from the small offshore islands
around scuthern Vancouver Island, as other
groups. such as the Saanich (Straits) did almost
exclusively. After settlers began encroaching on
the larger prairies around Victoria, the smaller
istands became the only available harvesting sites
(Sutties, 1951, unpublished observations},

To date, the productivity of camas in terms of
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quantity of bulbs yielded per unit area of ground
has not been tested. However, in ane very dense
bed of C. quamash, in Beacon Hill Park, Victoria,
which was a traditional digging area for local
Indian groups, we recently counted maiture,
flowering plants within two sample quadrats,
There were approximately 200 plants per square
meter. There were also many immature camas
plants present.

Populations of the two riceroot species are sei-
dom as dense, nor individual plants as numerous as
with the camas species. However, riceroot bulbs
are usually more shallow and, hence, relatively
easy to dig. This is indicated by the Kaigani and
Masset Haida names (Tabie 11) for F. camschat-
censis, which translate loosely as ‘‘round-thing-
you-dig-it-out-with-{your}-finger” (Norton, 1981:
446; Turner and Levine, 1972, unpublished
observations). Nevertheless, the bulbs were gener-
ally dug out with a digging stick, usuaily of yew or
some other type of hard wood (¢f. Turner and
Kuhnlein, 1982; 4194,

Fritillaria bulbs could be dug in spring as soon as
the shoots appeared (Norton, 1981: 440; Turner
and Bouchard, 1974, unpublished observations;
Turner, 1973: 199}, in the summer after flowering
had occurred {Turner. 1971, unpublished observa-
tions; Bouchard, 1974, unpublished observations;
Galloway, 1979, unpublished ohservations) or in
the fall (Turner and Bouchard, 1974, unpublished
observations; Bouchard, 1975, unpublished
observations; Heller, 19767 60),

Preparation Techniques

Camas bulbs were almost always cooked before
being eaten. The traditional method of cooking
was in a steaming pit. The size of the pit varied
according to the quamity of bulbs to be cooked.
Suttles (1951, unpublished observations) provides
a description of what would probably have been a
typical cooking pit used in the Straits Salish area. [t
was circular, about 1.3, m (“*four feet”) across and
0.6 m ('two feer™) deep. The following is a sum-
maty of the construction and use of the pit: A hot
fire was lit in the bottom, and rounded beach cob-
bles about 8-10 cm across were placed in the fire
“and left until red-hot. Ashes and unburned
material were then removed and the bottom of the
hole leveled off. Then a layer of vegetation, con-
sisting of such materials as kelp blades, blackberry
vines (Rubus wrsinus Cham. and Schlecht.), salal
branches (Gatdilieria shallon Pursh), fern fronds

(Pteridium aquilinum L.} Kk
munitum (Kauolf.] Presl) and
(Abies grandis [Dougl. ex D. D«
down over the rocks (Sutties,
observations; Turner and Bell,
and Kuhnlein, 1982: 424). The
an top, followed by another laye
vegetation. A hole was left thr
was poured to generate steam. C
to cover the pit, and a layer ab:
soil or sand was placed owve
another fire was lit on top of t
were usuaily allowed to cook
hours {Turner and Bell, 1971: 73
Saanich placed the bark of arbut
ziesii Pursh) or red alder (Al
together with the buibs being coc
a reddish colour (Sutiles, 19
observations). Sometimes othe
springbank clover rhizomes and |
roots, were cooked in the same
camas {Turner and Kuhniein, 1¢
At least within the last hund
camas bulbs have also been coc
methods. For example, the
obtained the bulbs only throug
them together with clover and silv
steaming kettle (Turner and Kuh
Turner et al., 1982). Leechman
that camas bulbs were boiled in w:
boxes or closely woven baskets t
method but does not specify th
information or the native group
tainly, the pit method of cookin
prevalently described in the [
combe, 1903, unpublished observ
1934: 60; Suttles, 1951, unpublish
Douglas, 1939 105; Turner and
Turner and Bell, 1973; 272; Gur
Bouchard, 1973, unpublished
Bouchard and Turner, 1976, unpul
tions; Turner et af., 1982), not onl
west Coast, but throughout the ra
(cf. Konlande and Robson, 1972:
17; Turner, Bouchard and Kenne
In contrast, riceroot was some
{Gorman, 1896: 78. Yarnovsky,
1977: 109). When cooked, it was
or boiled for a short periog of tin
using red-hot rocks or, more recen
the stove. Often it was added to
(Turner, 1973: 199; Turner and |
unpublished obscrvations; Bo
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unpublished observations; Heller, 1976: 60; Kari,
1977: 109). Newcombe (1897, unpublished
observations) reported that the Haida mashed the
bulbs to a thin paste after boiling, or sometimes
roasted them in the embers. Heller (1976: 60)
states that the Alaskan natives pounded them into
flour. Boas (1921) describes the preparation of F.
camschaicensis bulbs by the Southern Kwakiutl:

. . . then they rake a small-meshed Nat-bouvomed basket and
put it close 1o the top of the lily-box. With their hands they take
the planis [bulbs] out of the box and put them into the . . .
basket. . . {Then] they put the basket into a large dish and pour
some witer into it Then they move the bulbs with their hands,
so that the soil comes off. When they are all washed, two men
take cach one pair of long tongs, and with them they pick up the
red-hol stones, they dip these into the water in the large buckers
so that the ashes sticking to them come off, and they put them
into the water in the square [cooking] box. They only stop
putting in the red-hot stoncs when the water begins to boil: and
. - - [then] they put the basket with the Bly-bulbs into it; and
when itisin, they put some mpre red-hot stones infoit, not very
many. 5o that the water boils hard. They {the buibs] are notiong
in the water and they are done, Then they 1ake out the basket
with the bulbs, and they pour the betled buibs into the farge dish
... {Boas, 1921 561-362).

Boas notes that this method of cooking the bulbs
was used when shey were to be eaten at a feast. The

dih S
FIGURE 10 Bulbs of Camas

s .

siq quamash alter pit-cooking,

process was repeated several times until ali the
buibs were cooked. Boas (1921: 563) also describes
another method of ccoking the bulbs by boiling
them in a small kettde. The boiled bulbs were then
mashed to the consistency of “wet flour.”

There are also reports (Suttles, 1951, unpub-
lished observations; Bouchard, 1975, unpublished
observations; Bouchard, 1978, unpublished
observations; Galloway, 1979, unpublished
cbservations) of riceroot being pit-cooked; but in
the majority of cases, preparation indicated was
similar to Boas' description {(Newcombe, 1847,
unpublished observations; Turner and Levine,
1972 unpublished observations; Bouchard, 1973,
unpublished observations; Bouchard, 1978,
unpublished observations; McNeary, 1976: 41,
Turner er al., 1982). Boas (1921: 564} notes [con-
trary 1o Newcombe's (1897, unpublished observa-
tions} statement mentioned earlier] that “Lily-
bulbs are never baked in ashes, for they are very
soft when cooked.™

The preferred native cooking methods for
Camassia spp. and Fritillaria spp., namely pro-
longed pit-coeking for the former and rapid steam-
ing or boiling for the latter, were undoubtedty due
10 the difference in the nawre of their carbohy-
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drates. [1is probable that lengthy cooking is neces-
sary for maximum conversion of the inulin in
Cumassia 1o fructose {Konlande and Robson,
1972). Since inuiin is tasteless and mostly indigest-
ible for humans {Oser, 1963} and fructose is sweet
and highly digestibie, it would be fair to state that
without cooking—and probably without pit-
cooking—camas could not have attained the
importance it did in native diets. Kounlande and
Robson (1972: 195) note that on a dry weight basis,
about one percent of raw camas was reducing
sugars {interpreted as fructose), whereas pit-
cooked camas was found to conzain levels of reduc-
ing sugar equivalent in weight to the inulin (41
percent) content reported earlier by Yanovsky and
Kinpsbury {1938: 648). Fritiflaria, whose major
carbohydrate component is reported to be starch
{Yanovsky and Kingsbury, 1938: 652). wouid be
expected to be more digestibie in the raw state or
with short-term cooking.

Neither camas nor riceroot butbs keep weli in
the fresh state; they soon become desiccated and
soft. Hence, they were usually cooked. and those
10 be traded or stored for later use would subse-
quently be sun-dricd {Gorman, 18%: 78;
Yanovsky, 1936: 13; Suttles, 1931, unpublished
observations: Bouchard., 1975, unpublished
observations; Kari, 1977: 109: "Ksan. People of,
1980: 124). Sometimes camas bulbs were pressed
flat, “like biscuits™ before being dried (Turner et
al., 1982). The Lummi {Straits) and Quinauit of
Washington, and probably other Northwest Coast
groups as well, formed cooked camas bulbs into
foaves for storing {Stern, 1934: 453; Olson, 1936
53). The Nitinaht stored the dried buibs inter-
spersed with fayers of dried grass in large open-
work baskets of cedar bark, which were stowed up
on scaffolding in the house {Turner #r al., 1982},
Sometimes Fritilfaria bulbs were dried without
being cooked {Boas, 1921: 202). Dried bulbs of
both camas and riceroor were re-constituted
readily by soaking in water, usually overnight.

At least relatively recently, fresh camas bulbs
were stored by some people in the same manner as
potatoes and onions, by burying them fresh. For
example, the grandfather of a contemporary Clal-
lam woman used fo store his camas bulbs and root
vegetables in the dirt floor of his mother's Indian
house (L. Thompson, 1974, personal communica-
tion}. Within the last century, the Nuxalk people
of Belia Coola stored riceroot bulbs fresh in boxes
of moist soil in root cellars. They also practiced this
technique in storing springbank clover, Pacific sil-

verweed and bracken fern roows (Turner and
Kuhnicin, 1982: 427},

Nores on Taste and Serving

The swectness of cooked camas gave it utility as a
sweetener and enhancer of other foods. Before
sugar, molasses and heney were introduced by
European truders, sweetening agents were in shoert
supplv among native peoples, and camas was
highly vatued in this capacity (Suttles, 1951, un-
published observations). One Nitinaht woman
from Port Renfrew, Vancouver lIsland, com-
mented, “Oh, it's nice, it was sweet . . . [ stili miss
it.” (Turner er af., 1982). The Clallam. and prob-
ably other groups, used to mix it with their bitter-
tasting confection of whipped socapberries
(Shepherdia canadensis L.) {¢f. Turner, 1981: 3;
Newcombe, 1903, unpublished observations).
Douglas {1959: 105) described cooked camas as
tasting *. . . much like a baked pear.” QOlison
(1936: 53) notes, "The Quinault were extremely
fond of camas and regarded it almost as a confec-
tion.” John Jewitt, the English captive at Nootka
Sound, mentioned previously, described camas
("Quawnoose,” [ef. Hesquiat k™anus for camas
bulbs]) as . . . in truth. a very fine vegetable,
being sweet, mealv, and of a most agreeable
flavour. It is highly esteemed by the natives . . ."
(Jewitt, 1824: 107).

Fritiflaria bulbs were often said to be bitter tast-
ing (Bouchard and Turner. 1976, unpublished
observations; Turner, 1971, unpublished observa-
tions; 'Ksan, People of, 1980; 77). In fact. the Git-
ksan name “'gasx” means ““to be bitter” (Hindle
and Rigsby, 1973: 113, Still. the taste was said to
vary from one locality to the next (Turner, 1971,
unpublished observations; Kari, 1977: 109). Plants
of F. camschaicensis growing near the ocean and
covered periodically with salt spray were said by
one Haida man to have the best taste (Turner,
1971, unpublished observations). Bitterness was
sometimes alleviated by overnight soaking in
water (Kari, 1977: 109). The authors noted no
bitter faste in sampiing the raw or cooked bulbs of
either F. camschatcensis or F. lanceolata, but one
other person who ate the bulbs of F. camschaicen-
sis at the sime time detected a bitter aftertaste akin
to that found in zucchini when it is overmature {D.
Lepofsky, 1982, personal communication). Cap-
tain James Cook ate the boiled bulbs of F. cams-
chatcensis and found them “wholesome and
pleasant”™ (Hedrick, 1972: 282). We noted that
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raw camas bulbs were bland and extremely mucila-
ginous in texture, whereas the bulbs cooked by
boiling or roasting were definitely sweet and very
pleasant. -

Both Camassia and Fritiffaria bulbs were wadi-
tionally served with a dressing of some kind of
grease or oil (Boas. 1921 563, 564 Kari. 1977
109: Turner eral., 1982). Groups of the central and
northern coast often used culachon grease (ren-
dered from a small, oily fish. Thaleichthivs paci-
ficus) {cf. Kuhnlein. Chan and Nakai. 1982,
unpublished observations: Turner. 1973: 199),
whereas Nootkan. Nitinaht and some Salish peo-
ples used whale or seal oil {Jewitt, 1824: 107: Tur-
ner and Efrat. 1982: 33: Turner er al., 1982),
Recently. commercial vegetable oils often replace
the indigenous cils in native diets (Kuhnlein. Chan
and Nakai, 1982, unpublished observations). The
bulbs were often served with fish or meat (Turner
et al., 1982, Turner and Bell. 1971: 75). The
Kaigani Haida sometimes boiled F. camschaicensis
bulbs together with the chopped leaves of “Indian
rthubarb” {Rumex occidenralis 5. Wais,)., After
European contact, they and other peoples added
sugar or molasses to the usual dressing of grease
for these bulbs (Norton, 1981: 430: Turner, 1971,
unpublished observations; Turner. 1973: 199,
‘Ksan, People of, 198(0; 124). The Nuxalk {Belia
Coola) and Gitksan mixed cooked riceroot bulbs
with pre-cooked hemlock inner bark ( Tsuge herer-
ophyila [Raf.] Sarg.) and served this mixture with
culachon grease (Bouchard. 1973, unpublished
observations: 'Ksan, People of. 1980: 124}. The
Tanaina sometimes served the bulbs raw with fish
epgs (Kari, 1977: 109).

Both tvpes of bulbs. but particularly camas,
were often served at large feasts. it was noted that
only a few decades ago the Cowichan Halkomelem
used to serve a plate with two or three large cooked
camas bulbs to cach guest at a potlatch or winter
dance (Turnereral., 1982). Boas (1921: 360} writes
that it was traditional among the Scuthern Kwa-
kiutl for the owner of F. camschatcensis bulbs to
give a feast to the Sparrow Society at the time when
the people have a winter dance.

Today. camas and ricgroot bulbs are hardly ever
calen. As expressed by contemporary Gitksan
people for F. camschatcensis:

Hardly anybody eats our wild rice today, but most of our clders

tusted itin their vounger davs and the gencration before theirs
considered it 10 be a great trent. {"Ksan. People ofL 1950: 124,

Dawson (1880: 114) confirmed that the bulbs of

the “wild lity" [F. camscliacensis] on the Queen
Charlotte Islands were not actively collected by the
Haida at the time of his research. None of the
Haida people interviewed by the first author in
197172 had esten the buibs since childhood (Tur-
ner, 1971, unpublished observations). However,
the Ceast Tsimshian people at Hartley Bay
apparently are still eating the buibs on occasion
(A. Laforet. 1981, personal communication). On
the southern British Columbia coast. camas bulbs,
as menttoned earlier. were being served on spe-
cial occasions until a few decades ago. but few
members of the younger generations have tasted
them, It appears that almost no contemporary peo-
ple have eaten the bulbs of Fritiffaria funceolara on
the coast, although in the adjacent interior some
Thompson people still oceasionally gather them
from the vicinity of Botanie Vallev near Lytton,
British Columbia (Turnereral., 1982, unpublished
cbservations).

COMPOSITION STUDIES OF Cumussia spp.
AND Fritillaria spp.

Several alkaloid components have been isolated
from the bulbs of species of Fritilfaria used for
medicinal purposes in Asia {F. rovlei Hook.. F.
verticilluta Willd. var, thunbergii Bak.. and F. rad-
deana Relel) {Hegnauer, 1963). Solanidine, sotan-
threne and a third unidentified alkaloid have been
isolated from methanol exiracts of F. camschaicen-
sis from Hokkatdo, but their presence was not
guantified (Mitsuhashi, Nasai and Endo. 1969).
Studies on North American populations have rot
been done. Saponins were found in the seeds of
Camassia cusickii 5. Wats. (Hegnauer. 1963}, but
to the authors” knowiedge. no reports exist on tox-
icants in the bulbs of any species of Camassia.
Nutritional constituents of the Northwest Coast
species of Camassia and Fridflaria. pacticularly the
fatter, are also not well known. To date, there are
four research reports that include C. guamash
{(Yanovsky and Kingsbury, 1938; Benson ef af..
1973; Keely, 1980, unpublished observations:
Konlande and Raobson, 1972) and one including C.
feichiinii and F. camschaicensis (Yanovsky and
Kingsbury, 1938). To our knowledge there have
been no nutrient composition reports in the litera-
ture on F. lanceolata. The most complete nurient
data in these reports are given for C. quarmash
found in the dry, inland areas of ceatral Washing-
1on, Oregon and Idaho. To date, no analyses have
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been done on Camassia or Fritillaria species from
British Columbia.

In this study nutrient investigations were done .

on C, gquamash, C. leichtlinii and F. camschatcensis
harvested from the southwest coast of Vancouver
Istand. Camassia quamash and C. leichdinii were
harvested separately and. from two sites where the
species were mixed, they were harvested together
as native people would likely have done. Approx-
imately 1.5 kg of the bulbs of each camas species
and 0.25 kg of F. camschaicensis bulbs were har-
vested. These were washed free of soil with distil-
led water and the camas bulbs were peeled. Native
people of British Columbia customarily stripped
off the black outer skin of these bulbs with their
fingers after cooking and just before eating. We
peeled the bulbs to the same extent with stainless
sieel knives. After peeling, the bulbs were frozen
for fater analyses. The bulbs of F. camschaicensis
were washed but did not require peeling.

Proximate composition was assessed with stan-
dard methods and minerals analyzed with plasma
atomic emission speclroscopy as previously
described (Kuhnlein, Turner and Kluckner, 1982:
92). Neutral detergent fiber and acid detergent
fiber analyses were conducted using the procedure
of Goering and VanSoest (1970} with the addition
of a-amyiase from porcine pancreas (Mongeau
and Brissard, 1982).

The results of analvses of the raw samples and
data from raw potato are given in Table IIH.
together with published data on carbohvdrate con-
tent. The values for C. guamash and C. leichtlinii
are quite comparable for all measurements. except
foriron, which is three-fold higher in C. quamash.
Even at the higher level. however, camas would
not be a good source of this nutrient (1.6 mg/100 g
fresh weight}. even if totally available. Iron in
springbank clover and Pacific silverweed roots
used by British Columbia native people was found
to be much higher (4-9 mg/100 g}. probably
because the skin of the roois was used (Kuhnlein,
Turner and Kluckner, 1982: 93).

Fritiflaria camschaicensis has somewhat higher
levels of nitrogen (protein) and magnesium, but
lower amounts of cailcium than the two species of
camas. All three species have superior contents of
suifur, phosphorus. iron. zinc and stroatium in
comparisan (o common potato, the contemporary
replacement for native root foods.

The carbohydrate composition of these foods
deserves special attention since roots (as well as
berries) probably contributed the major propor-

TABLE Il

Nutriears in raw bulbs of camas (O guarmash and C, leiciifi )
and riceroot (F. camscharcensis) in compatison 10 common
potato {Sofanum tuberasum)*

C.qua- C. leicht- F. comuchar- S, wber-

Nutrient mash finif consis sum
PCrCl:I.’lI
Moisture 834 81.8 84.6 76.9
Fat uu 0.9 007 0.02
Ash .84 0.93 093 0.4
i per gram dry weight
Nitrogen. mg 8.9 9.1 12.2 9.1
Sulfur, mg 1.15 1.3 1.28 0.95
Calcium, mg 1.04 1.05 0.39 o4
Phosphorus, mg 2.70 2.7 v 1.86
Magnesium mg U.52 047 1.3} Ly
ron, ug 99 3 42 26
Copper. pg 3 4 4 4
Zinc. pg 27 s 3u 9
Strontivm, pg 6 ] 8 {
Barium. pug 7 4 —" !
pereent dry weight

Neutral detergent

fiber 7.06 6.03 —
Acid detergent

fiber 6.16 6.02 4.3
Inulin® 41 3.6 11.2
Reducing sugar! 6.8 1.0 11.6
Starch® 0.0 0.0 23.9
Crude fiber? 3.0 - 5.7

* The 2 species of Camassia were peeled; the Frinflara snd
polato were not.

" Undetectable. Other undetectable minerals, at < 5 ppm.
were Cr, V. Co. As. Sb. Pb. Cd. Ni. and Mo.

© Analvsis not completed. )

4 From Yanovsky and Kingsburv {1938}, Mean of 6 samples
of C. quamash, except for crude fiber (} sample} and from |
sample of C. leicainii and of F. camschaicensis,

tion of carbohvdrate energy and fiber in precontact
Northwest Coast native diets. Inulin. identified
previously as the primary storage carbohydrate in
camas. is digestible only when hvdrolyzed to fruc-
tose. Today. native people occasionally use camas
that has been cooked to softness by steaming for 30
minutes—the resulting product being shightly
sweet and ‘“‘potato-like” in texture, and highly
appreciated. In light of previous work on camas
cooking (Koniande and Robson, 1972), it is likely
that the carbohydrates in steamed camas are not
fully utilizable. and therefore should not be
included in food energy compurtations. Neverthe-
less. steamed camas can still be promoted as a use-
ful food for contemporary native people by virtue
of its place in cultural traditions as well as the
contents of other nutrients—such as minerals—
reported here and small amounts of ascorbate.
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thiamine and riboflavin (Benson er al, 1973).
Injested inulin would simply coatribute to fotal
dietary fiber.

In the report by Yanovsky and Kingsbury (1938:
652), F. camscharcensis contained simitar propor-
tions of reducing sugars (presumably mono- and
di-saccharides} and inulin (11 percent of dry
weight, each), with slightly more starch {24 per-
cent), The nature and digestibility of the “'starch”
component is puzzling since we could not suf-
ficiently hydrolyze our sample with a~amylase to
complete the neutral detergent fiber analysis.

Neutral detergent and acid detergent fiber con-
tent of the raw samples of camas were 6-7 percent
of dry weight, comparable to that of catmeal, and
represented the combined contents of celiulose,
hemicellulese and lignin {Mongeau and Brassard,
1982). Acid detergent fiber of Fritiflaria was some-
what less at 4.3 percent. These values differ con-
siderably from the crude fiber reports of Yanovsky
and Kingsbury (1938: 632).

In addition to the composition studies of raw
bulbs, identical portions of the four samples of
camas were washed and cooked by either pit-
reasting or kettle steaming for comparison of
mineral conients 10 those of the raw samples,
These were also peeled (and attached roots
removed in the process) before the aliquots were
prepared for analysis. The cooking of the camas
samples was done with the traditional Nitinaht
procedures of cooking roots as previously
descriped (Turner and Kuhnlein, 1982 424).

The resuits of the mineral analysis are given in
Table IV. There were no significant increases in
mineral content with the pit cooking methed, cor-
‘roborating cur earlier report on pit-cooked vs, raw
clover and silverweed roots {Kuhniein, Turner and
Kluckner, 1982: 94). However, with stéaming in
stainiess steel kettles of the two mixed C, guamash
and C. leichdinii samples, there were small
increases in caleium, magnesium and manganese.
This may have been a result of migration of nut-
rients from the peel fayer inward during the steam-
ing process.

Benson et al,, (1973) reported higher levels of
calcium (68.6 mg), iron, (4.9 mg) and zinc (1.2 mg)
in 100 g wet weight of barbequed (pit-cooked) and
sugared camas prepared by rative people of the
Warm Springs Reservation than were found on
Vancouver Island samples (calcium — 17.3 mg;
iron — 1.6 mg; and zinc - 0.45 mg calculated per
100 g wet weight). However, it is not known if the
Oregon camas has higher mineral content in the

(=]
=l

TARBLE IV

Minerals in Camassia quamash and Camassia feichilinii buibs
with two methods of cooking.”

Sample Ca P Mg Zn Cu Man
mefg dry weight peln dey weight

Camassia quamash

raw 104 301 052 27 3 17

pit-cooked 247 4819 2 10
Camassia leichelinis

raw . 271 047 22 4 14

pit-cooked 113 0233 042 22 2 13
Mixed C. guamash

and C, feichilinii A

raw 1.86 205 070 33 5 4

pit-cooked 1.91 200 0.4 32 4 37

steamed 1.95 1.9 080 37 6 54
Mixed C. quamish

and C. Leichdinii B

Taw 225 284 066 27 5 24

pit-cooked 1.82 290 065 28 3 23

steamed 258 260 069 25 4 35

* Bulbs were peeled after cooking.

inner bulb, if the peels were included in analysis or
perhaps both.

CONCLUSIONS

Camas and riceroot were formerly important foods
to native pcoples of the Northwest Coast,
Although wild populations of these species are
presently not abundant in many parts of their for-
mer range, due mainly to overgrazing and urban
development, they can be adapted for personal
horticulture as a food crop. When prepared by
native methods, these foods are nutritious and
thoroughly enjoyable.
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