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ABSTRACT. — Ethnographic, biogeographic, nutritional and experimental data
are used to rank the relative value of plant food resources available in the precontact
period to indigenous peoples of the Upper Klamath River. The regional
ethnographic record identifies more than 60 food plants which grow within the
study area, located in the western United States, along the Oregon-California
border. Analysis indicates that only a modest number are ranked highly enough
to have appreciably influenced food procurement strategies. The most important
of these are Quercus garryana, Q. kelloggii, Perideridin spp., Pinus lambertiana, Madia
spp., Pinus ponderosa and several Rosaceae species. The plants which would have
been most amenable to intensification are in the Quercus and Perideridia genera.
Many of the remaining plants tend to be erratic producers, have restricted range
distributions, have low caloric return rates or evidence some combination of these
factors. This information supplements the archaeological record, suggests
archaeological applications, and helps clarify the relationship between indigenous
peoples and food resources along the Upper Klamath River. While this study
focuses on a particular location, the methodology used for this analysis may have
a broader utility in the evaluation of the role of plant foods in hunter-gatherer
diets.

RESUMEN. — Datos etnograficos, biogeogréficos, nutricionales y experimentales
son usados para categorizar el valor relativo de los recursos alimenticios de las
plantas disponibles en el periodo de pre-contacto a la gente indigena del “Upper
Klamath River.” El récord etnografico regional identifica mds de 60 plantas
alimenticias las cuales crecen dentro del area de estudio, localizada en el oeste de
los Estados Unidos, y a lo largo de la frontera de Oregon y California. Los andlisis
indican que solamente un modesto nimero de plantas tienen un grado
suficientemente alto de valor relativo para ser consideradas como estratégicas
para su obtencion. Las mas importantes de éstas son: Quercus garryana, Q. kelloggii,
Perideridia spp., Pinus lambertiana, Madia spp., Pinus ponderosa y varias especies de
la Rosaceae. Las plantas mas sensibles a la intensificacién pudieron haber sido la
Quercus y la Perideridia. Muchas de las otras plantas restantes tienden a ser erraticas
productoras, tienen rangos restringidos de produccién, producen bajos niveles
de calorias o0 muestran la combinacién de alguno de estos factores. Esta informacion
de ambos suplementos el récord arqueolégicas sugeridas puede ser usada para
tener un mejor conocimiento de las relaciones entre los indigenas y los recursos
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cations of living sites, task sites, and patterns of seasonal movement. Nutritional
data strongly suggest that plant-derived carbohydrates are an essential part of
most diets, especially of diets having a high proportion of lean animal foods (Speth
and Spielmann 1983; King 1994:197). Researchers in various locations are devel-
oping methods to evaluate the role of plant foods in hunter-gatherer diets. Using
ethnographic information, Hunn (1981) has reassessed the role of carbohydrate
foods and concomitantly the economic contribution of women on the Columbia
Plateau. Turner (1988) used data from two Interior Salish groups in British Colum-
bia to develop a methodology for the evaluation of the relative importance of plants
within traditional cultures. Recent archaeological work in the Fort Rock, Oregon,
vicinity addresses the context of plant food use among the early inhabitants of
that region (Aikens and Jenkins 1994; Prouty 1995). While description has been
the foundation of ethnobotany, description may be enhanced through the quanti-
fication of measurable values (Prance et al 1987; Phillips and Gentry 1993). This
paper outlines an approach to the quantification of the relative dietary value of
specific plants available to the indigenous people who lived along the Upper Kla-
math River in the vicinity of the Oregon-California border. In the proto-historic
period, the Shasta people were most closely associated with the study area, al-
though the Klamath and Modoc peoples may have used portions of the area for
resource procurement (Figure 1).

Anthropological literature pertaining to this region is sparse, and with a few
exceptions, obscure. Ethnographic material pertaining to the Upper Klamath River
region has been summarized by Theodoratus (1991:9-17). A range of perspectives
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FIGURE 1. — Map of study area showing general locations of ethnographic groups
discussed in the text. Map by Paul Caffrey, Department of Geography, Southern Oregon
University.
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on the prehistory of the region may be found in Hannon and Olmo (1990). Ar-
chaeological research in the area was sporadic until the mid-1980s (Newman and
Cressman 1959; Cressman and Wells 1962; Leonhardy 1961; Anderson and Cole
1964; Cole 1965; Mack 1979, 1983; Jensen and Farber 1982; Gehr 1985, 1986a, 1986b;
Jensen 1987). Mack (1991) recently synthesized this research. Archaeological in-
vestigation has identified numerous small temporary camps, large temporary
camps, and more permanent habitation sites within the project area. Mack (1991:42)
suggests that people continuously used the upper Klamath River vicinity from
approximately 7500 years ago through the proto-historic period. Ethnobotanical
research for the study reported here is being conducted in conjunction with ar-
chaeological investigations which began during the 1992 field season, in which
Mack serves as principal investigator.

The working plant list for the project area includes more than 60 species iden-
tified as food resources in the regional ethnographic record.! During the precontact
period, these plants exhibited a range of significance for the people who inhabited
the area; some likely drove resource procurement strategies while others were
harvested infrequently and opportunistically. Ideally, evaluations of the impor-
tance of food resources should be accomplished by Native People living within
the context of traditional cultures (Turner 1988:274). However, in the Upper Kla-
math River region, traditional food procurement systems have not been in place
since the late 19th century and a limited body of ethnographic data exists pertain-
ing to resource procurement. In the absence of robust and site specific ethnographic
data, this paper uses biogeographic, regional ethnographic, and nutritional data
to estimate the relative dietary value of plant food resources for indigenous peoples.
The goal is to retrodict the multi-component environmental information system
that may have guided plant food procurement behaviors. Plant food resource rank-
ing may have heuristic value in supplementing and helping to interpret the
archaeological and archaeobotanical record, leading to a better understanding of
the relationship between prehistoric peoples and resources along the Upper Kla-
math River.

The specific applicability of these data are limited in space and time. Spatially
they apply only to the Cascade Mountain portion of the upper Klamath River and
its adjacent uplands. Chronologically they apply to that period of time during
which the present general climatic regime has been in effect, approximately the
past 4000 years. Climate-mediated discontinuities in plant distributions, abundance
and productivity prior to 4000 B.P. make observations based on present vegeta-
tion patterns much less applicable.

Physiographic setting. — The Klamath River drains the shallow lakes and marshes
of the Klamath Basin along the southern Oregon-northern California border. As
the river drops toward the south and west, entering the Cascade Mountains, it
forms a steep canyon within a wider trough comprised of a series of terraces (Fig-
ure 2). The Upper Klamath River is that portion of the river above the Cascade
Mountain-Klamath Mountain contact. For the purpose of this paper, the study
area extends along the Cascade portion of the Upper Klamath River and includes
the terraces and adjacent uplands above the river between 640 and 1370 meters
(2100 and 4500 feet) (Figure 1).
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FIGURE 2. — Upper Klamath River Canyon with Oregon white oaks in foreground.

Climate. — The climate of the Upper Klamath River country is transitional be-
tween a continental climate and one strongly modified by the presence of the Pacific
Ocean. Since the Upper Klamath River falls within the rain shadow of the Kla-
math Range to the west, the incoming Pacific storms are usually diminished and
precipitation is comparatively low, particularly for a Cascade Range location, av-
eraging between 31.2 - 48.5 cm (12.3 -16.1 in). 2 The most important characteristic
of the climate is its unpredictability. A wet year may be followed by a year so dry
that it would fit the pattern of the Great Basin. Unusually warm weather in late
spring, summer, or early fall may be followed by a hard freeze. The average year
in this locale is a summation of mean climatic values around which the actual
weather and year-to-year climate oscillates wildly (Figure 3). This intrinsic cli-
matic variability profoundly affects the year-to-year availability of many of the
plant food resources found within the study area.

Plant biogeography. — The Klamath River is one of only three rivers which cut en-
tirely through the Cascade-Sierra uplift. The upper reach of the Klamath River, as
it flows through the Cascade Mountains, is the most botanically heterogeneous
landscape along its entire course. The Cascade Range serves as a semi-permeable
biogeographic boundary between the Great Basin Floristic Province and the Cali-
fornia Floristic Province. The trough created by the river functions as a corridor
connecting portions of the two provinces. The ranges of plants characteristic of
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FIGURE 3. — Yearly rainfall in study area (in centimeters).?

each region interdigitate throughout the study area, resulting in a large number of
species with the potential for ethnobotanical importance. The biogeography of
ethnobotanically important species probably had strong cultural implications, in-
fluencing the location of resource collection areas, the plant materials chosen for
the manufacture of artifacts such as baskets and nets, as well as the primary plants
available for sustenance. Trade relationships likely derived from the unequal dis-
tribution of culturally important plant resources.

Two ethnobotanically important habitat types, the upland alluvial meadow
and the lithosol meadow, are found above the Cascade section of the river, though
not commonly within the Klamath Mountain section to the west of the study area.
Both of these habitat types form in areas of gentle topography and poor local drain-
age associated with basalt/andesite rock types weathering into soils with a high
proportion of clay particles. These locations are associated with concentrations of
ethnobotanically important geophyte species in genera including Allium, Brodiaea,
Camassia, Dichelostema, Lomatium, Perideridia, and Triteleia.

Oak woodlands, which characterize large portions of the California Floristic
Province, extend well up the Klamath River. The two oak species which are found
along the upper river are California black oak (Quercus kelloggii Newb.) and Oregon
white oak (Q. garryana Hook.), also known as Garry oak. Both species reach their
primary upriver range limits on south-facing slopes only a few miles below the
point where the river enters the Cascades from the Klamath Basin. Within the Cali-
fornia Floristic Province, wherever oak trees are common, acorns have served as a
dietary staple. In fact, the abundance of oak trees has been one of the factors used to
attempt to retrodict aboriginal population densities within California (Baumhoff
1963:223). Shrubs, which have an especially large number of ethnobotanical uses,
are particularly well-represented in the mix. Along and above the rather short stretch
of river within the Cascades there are more than 70 shrub species, more than are
found within the entire hydrographic Great Basin (Mozingo 1987).
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The context of plant food resources. — Plant food resource ranking information is
most useful when it is integrated with and contextualized by information about
other available resources (Simms 1984:75). Deer (Odocoileus hemionus hemionus
Rafinesque, O. hemionus columbianus Rafinesque) and fish were staple foods on
the Upper Klamath River, and are ethnographically regarded as having relatively
equal value as resources (Voegelin 1942:58). Although deer are resident year-round,
the local dispersed population is supplemented in late fall and winter by a much
larger population which migrates into the relatively snow-free elevations of the
study area from the surrounding high country (BLM 1990:2-28; map 2-5). Deer are
most concentrated and would have been accessible from former village sites dur-
ing the colder months when caloric demand would have been high and unstored
plant food resources would have been generally scarce (Table 1). In winter and
spring, deer provide lean meat, with most of their caloric value derived from pro-
tein. In May, 1828, as explorer Jedediah Smith worked his way down the Klamath
River to the west of the study area, he commented on the poor quality of the spring
venison (Morgan 1953:262).

Prehistorically, anadromous fish were the most abundant of the aquatic re-
sources available in the upper Klamath River. While many species of anadromous
fish migrated through the upper river, the most important runs were of the spring
and fall Chinook salmon (Onchorynchus tshawytscha [Walbaum]). The spring Chi-
nook run was the larger and began in April (Holt 1946:310). The spring salmon
had a relatively high fat content and so dried and stored poorly. The run of fall
Chinook usually began in late September, peaked in October, and was over by
early November (Klamath River Basin Fisheries Task Force 1991:4-8). The fall
salmon were relatively low in fat content and thus dried and preserved well.

Hunting, fishing, gathering, processing, and storage were coordinated strate-
gies. However, among the Shasta, Modoc, and Klamath peoples, these
interdependent strategies were highly gender-specific; the men concentrated on
anadromous fish and large game while the women procured plant food resources
(Voegelin 1942:62-3). King (1994:197) has suggested that, for nutritional reasons,
most prehistoric societies in the temperate zone obtained at least half of their calo-
ries from plants. During winter, the period of highest caloric demand, both deer
and stored fish furnished low-fat, high-protein diets. Carbohydrates and fats, de-
rived from plants provided by women, supplied nutritional benefits well beyond
their caloric value by buffering the deleterious effects of a high protein diet and by
increasing the efficiency with which lean animal foods were metabolized (Speth
and Spielmann 1983; Leiberman 1987:231-235). There is, therefore, a functional
consistency in analyzing plant food resources, even in the absence of particular
estimates of nutritional and caloric return values derived from fish and game.

METHODOLOGY

The methodology employed in resource ranking is synthetic, incorporating
ethnographic, biogeographic and nutritional data to rank the relative value of plant
food resources. Regarding the biogeographic data, it is assumed that the present
distribution of species and the availabilities and predictability of harvestable por-
tions reflects characteristics of precontact conditions. Regarding the ethnographic
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FIGURE 4. — Members of the Shasta Tribe still use the study area for plant gathering
and ceremonial purposes. Betty Hall is shown in an ipos meadow. Photo courtesy of
Mary Carpelan.

return rate was lost in processing (1984:86-87, Table 2). Although it is recognized
that many resource-specific variables influence the “cost” of processing, the rating
system developed here is based simply upon the type of plant food. Most fresh
fruits and greens are considered to have no processing requirements. Fruits which
are dried; and large, non-toxic nuts such as sugar pine nuts, are considered to
have low processing requirements. Geophytes and medium-to-large seeds such
as those of tarweed (Madia spp.) are rated as having moderate processing require-
ments, while acorns and small, chaffy seeds are considered to have high processing
requirements. These assignations, while somewhat arbitrary, are generally sup-
ported by data in O’Connell and Hawkes (1981:118-119), Simms (1984:86-87, Table
2), Thoms (1989:237-238), Basgall (1987:24), Cane (1987:430), and Wright (1994:244-
245). Deviations from these general categories are occasionally made where more
applicable processing requirements are documented.

The diet-breadth model simulatess practical economic decisions made by
people attempting to maximize energy intake while minimizing energy expendi-
tures. The model, as used by Winterhalder (1981) and Simms (1984), specifies that
the resource rendering the greatest caloric return rate per unit of energy expended
will be the one preferentially harvested if higher ranked resources become un-
available. The ranking of plant food resources in terms of net caloric values (i.e.,
return rates) helps to clarify the relative value of a suite of plants within a particu-
lar region. The ranking system developed here is area-specific for the Upper
Klamath River, relying upon the geographical distribution and abundance of the
various species as well as upon potential caloric return rates. For example, al-
though blue elderberries (Sambucus mexicana C. Presl (S. caerulea Raf.)) have a
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potentially high caloric return rate (2,500 cal/hr), they are sparsely distributed
within this specific geographical area and so would be relatively inefficient to har-
vest in quantity. Ipos (Perideridia spp.),® on the other hand, have a lower caloric
return rate but are much more widely distributed and available over a longer pe-
riod of time. Thus they achieve a higher overall importance rating.

The implementation of the rating system is illustrated below, first for a highly
rated resource, Oregon white oak, then for the much lower ranked Bolander’s
sunflower (Helianthus bolanderi A. Gray). An understanding of how the rating sys-
tem operates may be facilitated by referring to the Resource Ranking Criteria
(Appendix 1). Documentation of the ratings may be found in Appendix 2.

The biogeographic and temporal availability rating for Oregon white oak
acorns is 11 out of a possible 16 points. This rating is obtained by combining the
geographic abundance rating (7) with the seasonal availability rating (2) and the
variability rating (2). The ethnographic rating (11 out of a possible 16 points) is
derived by adding the use rating (4), the importance rating (3), and the processing
and storage rating (4). Finally, the nutritional and energetic rating (11 of a possible
16 points) is calculated by combining the caloric value rating (2) with the value for
the caloric return rate (4), the processing value (1), the additional food value rat-
ing (2), and the economy of scale rating (2). Adding the three larger categories
together (11+11+11) yields an overall importance rating of 33 which is the highest
numerical value given to a species and equals that of California black oak, which
has a slightly different rating profile (see Table 1).

The majority of food plants found within the study area, and identified within
the regional ethnographic record, are ranked much lower than the oak species. An
example would be Bolander’s sunflower, ranked 54th out of ca. 60 species. The
biogeographic and temporal availability rating of this sunflower is rated as six of
a possible 16 points. Fieldwork indicates that it is uncommon, with very localized
populations (2), itis available over a moderate period of time (2), and, since it is an
annual, there are frequent fluctuations in its abundance (2). The ethnographic rat-
ing is low as well, since closely related species were recorded as having been used
only by the Modoc (1). It is not recorded as important or a staple by any of the
ethnobotanical works used in this study (0), and it was not recorded as having
been dried or stored (0). The total ethnographic rating, then, is only one. The po-
tential utility rating total is seven of a possible 16 points. The caloric value, ca. 365
cal/100g, is fairly high (3), but the caloric return rate is estimated at only ca. 300
cal/hr since local plant populations are scattered and sparse (2). Processing re-
quirements are high (1) since the seeds are small and the heads are very chaffy.
The seeds are given an additional food value of (2) due to the presence of fats in
addition to carbohydrates and the Economy of Scale rating is (-2). The three larger
categories are added together (6+1+6), yielding an importance value of 13. See
Table 1 for comparative ranking profiles and estimated return rates.

DISCUSSION

The Upper Klamath River exhibits a great degree of vegetational diversity
reflected in a correspondingly large number of plants having the potential for eth-
nobotanical importance. The great number of ethnobotanically relevant food plants
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growing within a small geographic area is due, in part, to the transitional nature
and biogeographic complexity of the region. Many plants found within the study
area are near the limits of their ranges. Thus they are subject to climatic extremes
not experienced by populations located in less peripheral locations. Many species
within the study area tend to exhibit small populations, disjunct patterns of distri-
bution, and frequent failures in the production of fruit/seeds. Of the 22 species
rated most important in the study area, ten, including the two most highly rated
species, Quercus garryana and Q. kelloggii, exhibit frequent crop failures. If resource
predictability strongly mediates a culture’s adaptation to an environment (Yellen
1976:265), then the Upper Klamath River area was challenging to its Native inhab-
itants. Procurement strategies must have been modified frequently in the face of a
highly unpredictable and variable resource base, or cultural buffers must have
been in place to mediate the effects of the unpredictability of plant food resources.

By far the most important plant food resources, when they were available,
were the acorns from two species of oaks. Acorns potentially provided a much
higher caloric return rate per unit of energy invested than any other species. Their
large component of carbohydrates and fats had the greatest capacity to offset the
potential deleterious effects of a diet which would otherwise have been high in
animal protein and seasonally low in fat. When acorns are abundant, they may be
gathered in quantity and stored at little energetic expense. Although processing
costs for acorns are high, an appreciable portion of these costs may be delayed
until shortly before they are used and until there is little conflict with the gather-
ing and processing of other plant food resources. The gathering and storage of a
large volume of acorns may have been a low investment “insurance policy” against
the possibility of a food shortage later in the year.

Variation in acorn availability would have affected the overall plant resource
procurement strategy. If acorns were abundant, procurement would have been
coordinated with the harvest of many other resources available in the early au-
tumn. If acorns were scarc and thus energetically expensive to gather, scheduling
conflicts would likely have occurred between acorn harvest and the harvest of
other available plant food resources. Shrewd decisions were probably made re-
garding the energetic cost effectiveness of focusing on acorns vis-i-vis gathering
other combinations of resources. Decisions might have been influenced by such
factors as resource storability, delayed processing costs, and the “marketability”
of resources to be used in trade for acorns as well as upon the energetic logic
modeled by optimal foraging theory.

If current observations accurately reflect the precontact situation, there were
frequently years in which, for all practical purposes, there was no crop of acorns
to be harvested. The situation would be comparable to that further south, near the
Cascade - Sierra Nevada border, where people relying on only one oak species
(California black oak) recognized the real danger of starvation if that crop failed
(Voegelin 1942:177). Options under the circumstance of a small or non-existent
acorn crop may have included: 1) accumulation of resources with trade value,
such as deer products or obsidian, to facilitate importation of acorns from
downriver, 2) intensification of the harvest of other plant food resources, 3) tem-
porary abandonment of the area, or 4) some combination of these responses. There
is also the possibility that population levels were maintained below the level at
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APPENDIX 1
Resource Ranking Criteria

I. Ecological Salience (Biogeographic and Temporal Availability Rating)

A. Geographic Abundance

+1 Isolated individuals or isolated small stands

+2 Uncommon and localized populations

+3 Small populations within restricted environments

+4 Scattered individuals or stands throughout a significant portion of the

study area

+5 Common within localized portions of the study area, usually well removed

from the river

+6 Common within localized portions of the study area near river
+7 Common within a significantly large portion of the study area
+8 Abundant throughout much of the study area

B. Seasonal Availability (by month)

+1 Available over a short period of time (< | month)
+2 Available over a moderate period of time (1-3 months)
+3 Available over a long period of time (3-6 months)
+4 Available over a good portion of the year (>6 months)
C. Year-to-year Variability (Predictability)
+1 Plant seldom bears harvestable portions
+2 Frequent fluctuations in the abundance of harvestable portions
+3 Occasional fluctuations in the abundance of harvestable portions
+4 Consistently bears harvestable portions
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II. Perceptual Salience (Ethnographic Rating)
A. Use by tribes recorded in indexed sources
+0 Not reported as used in the indexed sources
+1 Use by one tribe exclusive of Shasta
+2 Use by two to three tribes exclusive of Shasta
+3 Use by Shasta but not other indexed tribes
+4 Use by Shasta plus one other tribe
+5 Use by Shasta plus two other tribes
+6 Use by Shasta plus three other tribes
B. Rated as Important or a Staple by Tribes in Vicinity
+0 Not important to the indexed tribes
+1 Important or staple by one tribe exclusive of Shasta
+2 Important or staple by two-three tribes exclusive of Shasta
+3 Important or staple by Shasta but not other tribes
+4 Important or staple by Shasta plus one other tribe
+5 Important or staple by Shasta plus two other tribes
+6 Important or staple by Shasta plus three other tribes
C. Processing and Storage
+0 Not recorded as being dried/stored by the indexed tribes
+1 Recorded as being dried/stored by at least one tribe exclusive of Shasta
+2 Recorded as being dried/stored by at least two tribes exclusive of Shasta
+3 Recorded as being dried/stored by Shasta
+4 Recorded as being dried/stored by Shasta and at least one other tribe
III. Potential Utility (Nutritional and Energetic Rating)
A. Caloric value per 100 grams
+1 <100 cal /100 grams
+2 100-300 cal /100 grams
+3 300-500 cal/100 grams
+4 500+ cal /100 grams
B. Caloric return rate in calories per hour
+1 <250 cal /hr
+2 250-1000 cal/hr
+3 1000-5000 cal /hr
+4 5000+ cal/hr
C. Processing requirements
+1 High processing requirements (acorns and small, chaffy seeds)
+2 Moderate processing requirements (roots, seeds)
+3 Low processing requirements (dried fruit)
+4 No processing requirements (fresh fruit, greens)
D. Additional Food Value
+1 Provides primarily carbohydrates
+2 Provides carbohydrates plus a significant portion of at least one other
nutrient in short supply
E. Economy of Scale
-2 Usually gathered /consumed in very small portions (most foliage)
-1 Usually gathered/consumed in small portions (uncommon fruit, etc.)
0 Quantity not known or not available
+1 Usually gathered /consumed in moderate portions when available
+2 Usually gathered /consumed in large portions when available
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Ethnographic Rating: A (+6) Shasta, Modoc, Klamath: See P. oregana. Karuk: (Schenck and
Gifford 1952:387). B (+3) Shasta: Several lines of evidence point to ipos of various spp.
being regarded as a staple (Voegelin, 1942:58; Holt 1946 1946:308; Olson 1960: Appendix
B). Modoc, Klamath, Karuk: Not common enough to be considered a staple. C (+4) Shasta:
(Holt 1946:308). Modoc: (Ray 1963:198). Klamath: (Coville 1897:101). Karuk: Storage not
indicated (Schenck and Gifford, 1952:387).

Nutritional and Energetic Rating: A (+2) 117 cal / 100 g (Norton et al 1984:223-4) B (+1)
<250 cal / hr. Based upon harvest trials within the study area 1994-95. C (+2) D (+1) E
(+1)

Pinus lambertiana (sugar pine: seeds) Total=30

Biogeographic and Temporal Availability Rating: A (+5) Based on historic evidence
(LaLande 1987:35; Klamath Echoes 1966:45). B (+1) Sept. C (+3)

Ethnographic Rating: A (+6) Shasta: (Dixon 1907:424-427; Kroeber 1926:294; Holt 1946:308).
Modoc: (Ray 1963:218). Klamath: Coville ( 1897:88). Karuk: (Schenck and Gifford 1952:378).
B (+0) C (+4) Shasta: (Krober 1926:294; Holt 1946:308). Karuk: (Schenck and Gifford
1952:378).

Nutritional and Energetic Rating: A (+4) 594 cal / 100 g. (Farris 1982:119 Table II). B (+2)
Based on an estimate of 500 cal / hr. C (+2) Karuk: (Schenck and Giffford 1952:378). D
(+2) fat E (+1)

Madia spp. (tarweed: seeds) Total=27

Biogeographic and Temporal Availability Rating: A (+4) B (+2) Sept.- Oct. C (+3) An
annual subject to population fluctuations.

Ethnographic Rating: A (+5) Shasta: (Curtis 1924:111). Modoc: (Ray 1963:199). Klamath:
(Coville 1897:106). Karuk: Recognized as a food plant (Schenck and Gifford 1952:387). B
(+0) C (+4) Extrapolating from the ethnographic record for western North America, it is
suggested that intensively harvested small seeds were stored by the people who gath-
ered them.

Nutritional and Energetic Rating: A (+4) 580 cal / 100 g. Derived from the value of
Helianthus annuus L. (Kuhnlein and Turner 1991 428, Table 5A). B (+2) 350 cal / hr. De-
rived from limited gathering trials by Todt in the nearby Rogue Valley, Oregon. C (+2) D
(+1) E (+0)

Sambucus mexicana (blue elderberry: fruit) Total=27

Biogeographic and Temporal Availability Rating: A (+3) B (+2) Aug.- Oct. C (+3) Fairly
consistent at higher elevations; frequent fluctuations at lower elevations.

Ethnographic Rating: A (+6) Shasta: (Dixon 1907:424; Holt 1946:308). Modoc: (Ray 1963:199-
200). Klamath: (Coville 1897:104). Karuk: (Schenck and Gifford 1952:389). B (+0) C (+3)
Shasta: (Dixon 1907:424).

Nutritional and Energetic Rating: A (+1) 52 cal / 100 g. (Norton et al 1984:223-4 Table I) B
(+3) 2000 cal / hr. Based on an average of four gathering trials conducted by Todt in the
Keno, OR vicinity, 1992-1995. C (+4) For fresh fruit. D (+2) Vitamin C (Kuhnlein and
Turner 1991:460 Table 6A). E (+0)

Amelanchier utahensis (Utah serviceberry: fruit) Total=27

Biogeographic and Temporal Availability Rating: A (+5) B (+2) Aug.- Oct) C (+2) A fun-
gus affects serviceberries in this vicinity, often rendering a large proportion of the fruit
unpalatable. Value increased from +1 to +2 since the fungus may have been less com-
mon in the precontact period.

Ethnographic Rating A (+6) Shasta: (Dixon 1907:424; Holt 1946:308). Modoc: (Ray 1963:200).
Klamath: (Coville 1897:97). Karuk: (Schenck and Gifford 1952:385). B (+0) Culturally im-
portant to Shasta, who served them to guests (Holt 1946:308). (+4) Shasta: (Dixon 1907:424;
Holt 1946:308). Klamath: (Coville 1891:97). Karuk: (Schenck and Gifford 1952:385).
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Grindelia sp. (gumweed: foliage) Total=13

Biogeographic and Temporal Availability Rating: A (+2) B (+1) May C (+3)

Ethnographic Rating: A (+1) Karuk: (Schenck and Gifford 1952:389). Species listed as G.
robusta (= G. camporum E. Greene). B (+0) C (+0)

Nutritional and Energetic Rating: A (+1) 45 cal / 100 g. Average caloric value for four
Asteraceae spp. (Kuhnlein and Turner 1991:370, 382, 392, 416 Table 4A). B (+1) < 250 cal
/ hr. Stands small and very scattered. C (+4) D (+2) vitamin C (Ibid.). E (-2)

Phragmites australis (Cav.) Steudel (giant reed grass: seeds) Total=13

Biogeographic and Temporal Availability Rating: A (+2) Geographic abundance increased
from +1 to +2 since it may have been more abundant prehistorically. B (+1) Sept. C (+3)

Ethnographic Rating: A (+2) Modoc: (Ray 1963:218 Appendix II). Klamath: (Coville 1897:91).
B (+0) C (+0) ?, though probably stored when a sufficient quantity was harvested.

Nutritional and Energetic Rating: A (+2) 261 cal / 100 g. (Simms 1984:206 Appendix II) for
Phalaris arundinacea L. B (+2) 300 cal / hr. based on small, scattered stands. C (+2) D (+1)
E(-2)

Pinus contorta (lodgepole pine: seeds) Total=13

Biogeographical and Temporal Availability Rating: A (+1) B(+2) Sept., Oct. C (+4)

Ethnographic Rating: A (+1) Modoc: (Ray 1963:218 Appendix II). B (+0) C (+0)

Nutritional and Energetic Rating: A (+3) 400 cal / 100 g. B (+1) ? <250 cal / hr. Cones
small, seeds small. C (+2) D (+1) E (-2) Note: Rare within study area.

Prunus emarginata (Hook.) Walp. (bittercherry: fruit) Total=12

Biogeographic and Temporal Availability: A (+2) B (+2) Sept. C (+3)

Ethnographic Rating: A (+1) Modoc: (Ray 1963:218 Appendix II). B (+0) C (+0)

Nutritional and Energetic Rating: A (+1) 48 cal / 100 g. Based on data from Prunus avium
(Kuhnlein and Turner 1991:450 Table 6A). B (+1) <250 cal / hr. Fruits usually sparsely
distributed on plants; stands discontinuous. C (+3) ? D (+1) E (-2)
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