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Franz Boas collected anthropometric data on approximately 15,000 people

from over 200 Native American tribal groups between 1888 and 1902. Twelve

basic measurements were taken: standing height, shoulder height, height to digit

III, arm span, sitting height, shoulder width, head length and width, face height and

breadth, and nose height and breadth. At the turn of the century, Boas was unable

to efficiently analyze these data. With computers now commonplace, several

investigations of the adult anthropometric data have been undertaken in recent

years; however, analysis of the child anthropometric data has not been undertaken.

This study analyzes child anthropometric data from Western North

America, giving special emphasis to children on the Siletz and Klamath

Reservations. More specifically, this study investigates the occurrence of

morphological differences in Native American children as a result of living within

the reservation system. It is well known that environmental factors play a crucial

role in child growth and development, and the effect of those factors can be
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measured through anthropometry. Differences in the growth and development of

the children on each reservation can be related to their unique histories.

An investigation of the literature and records kept by the Bureau of Indian

Affairs reveals differing socioeconomic conditions on the Siletz and Klamath

Reservations. Both reservations failed agriculturally, but while many Kiamath

became successful in cattle raising and logging, the Siletz were unable to fully enter

these lucrative occupations. Additionally, the unratified treaties of many Siletz

tribes left the reservation without adequate support from the government, while the

Klamath received rations and supplies as stipulated by their ratified treaty.

Descriptive statistics and growth distance curves reveal that the Klamath are

shorter than the total sample of Western North American Indians, and the Siletz,

particularly the males, are shorter than the Klamath. The shorter stature is due to

the proportionately shorter legs of the Siletz, a finding that is consistent with other

studies of populations living in depressed socioeconomic conditions.
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ARCHIVAL ANTHROPOMETRY:
AN ANALYSIS OF THE ANTHROPOMETRIC DATA
OF NATIVE AMERICAN CHILDREN GATHERED

BY FRANZ BOAS, 1888-1902

1. INTRODUCTION

The aim of this study is to investigate the occurrence of morphological

changes in Native American physique as a result of living within the reservation

system. I hypothesize that poor socioeconomic conditions during the reservation

period fostered morphological adaptations in Native American populations that can

be measured through anthropometry. This assumption grows out of the fact that

environmental factors play a crucial role in child growth and development. The

body of a growing child copes with certain stressors, such as climate, poor nutrition

and disease, through biological and physiological adaptations. The cumulative

effect of various environmental factors on the genotype throughout childhood

manifests itself within morphology, which can be measured through

anthropometry.

This research provides a unique opportunity to study the direct physical

effect of reservation life on Native American populations, but it is a demonstration

of human adaptability in general. Studies in human adaptability and biological

anthropology greatly contribute to our knowledge of human growth, variability,

and evolutionary theory.



1.1 THEORETICAL BACKGROUND

Based on an analysis of anthropometric data on immigrants to the United

States and on their American-born descendants, Boas (1912) concluded that

American-born descendants of immigrants differed in head morphology and stature

from foreign-born immigrants. In a similar study, Shapiro (1939) found systematic

differences in sizes and proportions between Japanese immigrants in Hawaii and

their subsequent children. Both studies suggest that these migrations placed the

immigrants into areas with better socioeconomic conditions than their homelands,

and the different environments in which each generation was raised resulted in

these morphological changes. In contrast to these investigations, this study

examines the effect of migration into poor socioeconomic conditions. More

specifically, this study investigates the varying effects of forced migration to

reservations by comparing anthropometric data of Native American children.

In order to conduct this study, I examined a subset of anthropometric data

collected by Franz Boas and several of his associates between the years 1888 and

1902. In total, the dataset contains the measurements of nearly 15,000 Native

Americans throughout the United States. Due to the sheer number of observations

made and the lack of sophisticated computational devices at the turn of the century,

Boas could not efficiently analyze these data. However, the development of

computer technology has now made it possible to analyze large datasets beyond the

calculation of the basic descriptive statistics used by Boas.



Boas published only one general analysis of the data overall, but he also

published a few reports on the anthropometry of specific tribes. Stemming from the

data published in these reports, only two other analyses were undertaken. In fact,

the whereabouts of the original data sheets compiled by Boas were unknown until

1982, when they were found in the basement of the American Museum and at the

American Philosophical Society (Jantz et. al. 1992:437). Since the release of Boas'

original data sheets, several new analyses of the anthropometric data have been

made.

Of relevance to this study is an analysis of secular trends in stature for the

Sioux Indians between 1820 and 1880 (Prince 1989; 1995). Results of this study

show that a negative trend in stature for the Sioux did not occur during the early

reservation period (ca. 1868). This is a surprising fact considering the drastic

socioeconomic changes forced upon them at this time. Prince (1995:400-402)

speculates that substantial beef rations from the US government to the Sioux, as

recorded by the Indian Office, may have offset the effects of other socioeconomic

conditions.

Documentary and clinical evidence show that low economic status,

unsanitary conditions, disease and malnutrition contribute to shorter stature,

delayed growth velocity, and slower maturation (Eveleth and Tanner 1976).

Children temporarily living in poor conditions experience slowed or halted growth,

but when good conditions return these children quickly recover lost growth in a

spurt referred to as 'catch-up" growth. When poor conditions persist and are



chronic, however, children do not have the opportunity to experience "catch-up"

growth, and this effects their stature and causes other morphological changes.

In Figure 1.1, I have diagramed a model of this phenomenon as applied to

this study. American Indians, often already suffering from malnourishment and

disease from prior contact and conflicts, were forcefully relocated to crowded and

unsanitary reservations that did not have adequate resources to support the

population. As the poor conditions on the reservations perpetuated malnutrition and

disease, American Indian children experienced slower growth rates that resulted in

shorter stature and other measurable morphological changes. Through statistical

analyses of Boas' anthropometric data, I explore whether the socioeconomic

conditions on the Coast (now named Siletz) and Klamath reservations in Oregon

resulted in measurable biological adaptation.

Unsanitary &
Poor Living [11>1_iI)is(OSe
Conditions __________

Americans
I

Loss of 1-lope Weakened
Slowed Groth Rate&

I

Stunted Stature

Relocate to
and immune No Catch-up' Groth d otherNative I

Rtervations
l).pression System with Continued Ii)isease

1111>1

Rcaulting

Change

Feer

and Malnutrition Morphological

Available Malnutrition
Rtourc

Figure 1.1 Model for Morphological Change in Native Americans During the
Reservation Period



1.2 METHODOLOGY

Franz Boas collected anthropometric data on over 200 Native American

tribal groups. Twelve basic measurements were taken: standing height, shoulder

height, height to digit III, arm span, sitting height, shoulder width, head length and

width, face height and breadth, and nose height and breath. The objective of this

study is to use these data to examine the stature, craniofacial dimensions, and

bodily proportions of Native American children on the Coast (Siletz) and Kiamath

reservations at the end of the nineteenth century and to explain the results in light

of the varying socioeconomic conditions on each reservation.

In order to accomplish this, I completed an archival investigation to

determine the severity of socioeconomic conditions on each reservation in question.

I address the following: 1) The location of the reservation that each tribe in Boas'

sample was placed and when they were placed there. The season of placement has

great implications, for a move during the lean winter months could be disastrous,

particularly if the reservation was outside the tribe's familiar territory. 2) An

estimation of the population on each reservation sheds light on sanitation and

health issues in addition to the amount of resources required for survival. 3) The

availability of wild foods for consumption on the reservation shows what natural

resources could be depended on for survival. 4) The extent of agriculture, if any, by

the tribe shows how diets were supplemented. 5) The estimated quantity of

subsistence rations received from the U.S. government reveals another aspect of

diet. Although the exact amount of rations distributed to each tribe cannot be



uncovered, Prince (1989; 1995) notes that U.S. rations, particularly beef, may have

been an influential factor in stature increase for the Sioux. The data on the

availability of these various resources will be used to demonstrate the overall

nutritional status of the population. Finally, 6) the prevalence of disease on each

reservation illuminates the overall health of the population. Together, this

information serves as a basis for comparison of socioeconomic conditions between

reservations, which helps to explain the differing degrees of morphological change

observed in the data.

Basic statistics summarize the growth and development of western North

American Indian children and are subsequently compared with subsets of those

residing on the Coast (Siletz) and Klamath reservations. Differences in growth and

development are explored through the filter of varying socioeconomic conditions

on each reservation. Such a comparison shows how the people on each reservation

adapted to the various environmental stressors.

The results of this analysis are interpreted in accordance with the following

concept. It is a common perception that beneficial adaptations only occur with an

increase in size, i.e. increased stature. This is only true according to a strict medical

model where a shorter adult would be considered to have poorly adapted to the

environment during childhood growth and development (Little 1995). However, I

interpret the results through the adaptability model, which is more consistent with

evolutionary theory. This model asserts that all adaptations are advantageous in

such that they allow the body to exist in harmony with the prevalent environmental



and socioeconomic conditions in order to increase the likelihood of individual

survival and reproduction (Little 1995). The use of this interpretive model inhibits

notions of inferiority or superiority of any particular tribe due to the direction of

morphological change discovered in the population.

1.3 SIGNIFICANCE

Studies in biological variation of any past population are rare, particularly

since skeletal remains are frequently too scarce to compile an adequate sample for

analysis. In addition, available skeletal remains are commonly of questionable

"tribal" provenience (Szathmary 1995). This is why an examination of Boas'

anthropometric data on Native Americans is important. With the measurements of

nearly 15,000 individuals all grouped by tribe, this data set makes it possible to

analyze human growth and development patterns of the past.

This study examines the morphological changes brought about by poor

socioeconomic conditions on reservations. The results of this research can be used

as a basis for further comparison and analysis of change in Native American

physique as a product of adaptation to reservation conditions and acculturation to

the population at large. Although this research focuses on Native American

morphological changes in response to socioeconomic conditions on reservations,

the information gained from this study will apply to the broader fields of human

population biology and biological anthropology. This example of human

adaptability will contribute to further studies relating to the consequences of



migration on human health, developmental plasticity, biobehavioral variation, and

the process of adaptation.

This introductory chapter provided a brief overview of the topic at hand,

including the theoretical background, the methodology used, and the significance

of this study. Chapter 2 discusses the stages and processes of human growth and

development, along with the factors that directly or indirectly have an effect on the

morphology of growing children. Chapter 3 recounts the history of the Native

Americans who ultimately came to reside on the Siletz and Kiamath reservations.

Pre-reservation era ethnologies, histories of contact and removal are included, in

addition to a study of the socioeconomic conditions on each reservation. Chapter 4

describes the data collected by Boas, reviews the research previously conducted

using these data, and discusses some of the inherent problems in using archival

anthropometric data. This chapter also sets forth the methods used to analyze Boas'

anthropometric data in this thesis. Chapter 5 reports the results of the various

analyses and discusses the outcomes as they relate to the socioeconomic conditions

on each reservation. For perspective, comparisons are made not only amongst the

Native American subsets but also with other fairly contemporaneous populations

and 'modern" American children.



2. LITERATURE REVIEW:
GROWTH AND DEVELOPMENT

Human growth and development have been topics of study for

anthropologists since the establishment of the discipline. In fact, Franz Boas, often

referred to as "the father of anthropology," is well known for his studies of human

growth. Studies in human growth and development are a natural course for

anthropologists, as growth is a product of the interaction of our biology with our

physical and socioeconomic environments (Bogin 1999: 3).

Growth must not be thought simply to consist of the attainment of greater

size. Growth is a complex series of changes in overall body composition

throughout the life span. Various elements of the body grow, develop, mature and

degrade at differing rates within an individual and within the population at large.

However, the human body has evolved to promote harmony in the growth of all

bodily systems, for growth must be balanced to preserve daily function. Forces

incompletely known or understood regulate these changes.

2.1 GENERAL GROWTH PROCESSES

Growth begins with the division of a fertilized ovum. The initial divisions

of the fertilized ovum require that the existing protoplasm be split between the new

cells. After a few generations; however, the dividing cells begin to produce

protoplasm of their own to increase the overall mass of the embryo. These are

nondescript cells that have simple structures and functions (Sinclair 1969). Then
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certain cells begin a process of differentiation to become specialized. The

differentiated cells will develop only into a particular type of tissue, such as nerve,

muscle, or bone.

As each tissue is made from differentiated cells, the processes of growth for

each type of tissue are different. Certain tissues can regenerate, or manufacture new

cells in order to grow or to replace dead cells. Regenerating tissues include the

skin, bones, and the lining of the gastrointestinal tract. Non-regenerating tissues do

not produce new cells once the initial growth process is complete. Non-

regenerating tissues include fat, muscle, and nerve cells. Muscle, however, is able

to absorb surrounding "reserve" nuclei to aid in injury repair (Tanner 1990).

The growth of bone is paramount to anthropometrics, as it is the growth of

the skeleton that greatly influences the overall size of the human body. In fact, the

skeleton and the intervertebral discs account for 97-98 percent of our total height

(Sinclair 1969:44). The remaining 2-3 percent consists of skin thickness on the top

of the scalp and on the soles of the feet in addition to the thickness of articular

cartilage in the lower limbs (Sinclair 1969). Therefore, the bones of the legs,

ankles, vertebral column, and the cranial vault are the main contributors to human

stature.

The long bones of the skeleton consist of the following parts: the bone

shaft, an epiphysis at each end of the shaft, and a growth plate between each end of

the bone shaft and its associated epiphysis. Initially the bones are cartilaginous, but

centers of ossification develop in the bone shaft and on each epiphysis. The growth



11

plates between the epiphyses and the bone shaft are responsible for the growth in

length of the long bones. Although most long bones have epiphyses and growth

plates on each end, growth tends to occur on only one end. For example, the femur

primarily grows at the distal end, and the humerus mainly grows on the proximal

end (Tanner 1990; Sinclair 1969).

The growth plate consists of columns of cells that progress through three

stages of development on their way from the epiphysis to the bone shaft.

Immediately next to the epiphysis is a layer of cartilaginous cells. These cells

migrate into the proliferative zone where they flatten and multiply to form clusters

of cells. The proliferative cells then begin to descend into the hypertrophic zone

where the cells dramatically increase in size with the cell diameter becoming four

times larger (Tanner 1990:33). The hypertrophic cells begin a process of

mineralization and become incorporated into the end of the bone shaft. It takes a

single cell twenty days to complete this process (Tanner 1990: 33).

Growth of a long bone stops when the epiphyses fuse to the bone shaft,

eliminating the growth plate. Hormones appear to slow down the production of

cartilaginous cells, and since the hypertrophic cells expand, the space between the

end of the bone shaft and the epiphysis quickly fills in (Tanner 1990). Although the

growth in length ceases, the bone continues to remodel and renew itself throughout

life. Figure 2.1 diagrams the parts of a long bone and the growth plates.

Short bones, such as the tarsi of the feet, grow in a manner different than

long bones (Sinclair 1969). Initially, a short bone is made of a cartilaginous model
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in which a center of ossification develops in the core. Both the osseous core and the

surrounding cartilage grow outward, but the bone grows at a faster rate. Eventually

the bone formation fills in the area occupied by the cartilage, except on articular

surfaces where cartilage remains to cushion the joint.

The growth in length of the vertebral column depends on the growth of its

various components. Each individual vertebra grows in thickness by laying down

bone on the upper and lower surfaces of the vertebral body. The various sections of

the vertebral column (i.e. cervical, thoracic, lumbar, sacral) grow at different rates,

and their growth can continue until age 25 (Sinclair 1969). In between each

vertebra is a cartilaginous disc that serves as a shock absorber, and these

intervertebral discs account for one-third of the total height of the vertebral column

(Sinclair 1969).

The growth of the cranial vault involves the growth of many individual

bones. The skull bones of an infant are separated by fontanelles filled with

membrane to allow for movement during the journey through the birth canal. As

ossification takes place in the fontanelles, the individual skull bones come together

at fibrous joints called sutures. The fibrous tissue expands at the sutures while the

edge of the bone grows outward into the area of tissue. At the same time, new bone

is deposited on the outer surface of the skull bones, and bone is removed from the

inside of the skull. This increases the interior volume of the skull allowing for the

growth of the brain. Eventually, the sutures between the individual bones become

interlocked and begin to fuse together.
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2.2 STAGES OF HUMAN GROWTH AND DEVELOPMENT

There are numerous ways to arbitrarily divide human growth into stages.

However, each stage generally represents a change in the pattern of growth and

development. Such changes may include feeding method, dentition, physical and

mental capability, and maturation of the reproductive system. As this thesis focuses

on anthropometry, stages of growth will be described in relation to the changes in

bodily size or proportion during the particular stage.

2.2.1 Prenatal Stage

Prenatal life has three stages. The first trimester commences with

fertilization and lasts until the twelfth week. In this period, all major systems and

organs appear. The second trimester lasts from the fourth month through the sixth

month, during which time the fetus grows rapidly in length. During the third

trimester, the seventh month to birth, linear growth slows, but the fetus grows

rapidly in weight. Also during the third trimester, the organs mature and ready

themselves for life outside the womb.

2.2.2 Neonatal Stage

The neonatal period lasts from birth to the 28" day postpartum and is a

critical time. The neonate must quickly adapt to conditions far different than those

experienced in the womb. Death is imminent for neonates unable to adjust to their

new environment. Generally, neonates unable to adapt are those that did not grow
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and develop fully before birth, a situation that is often signaled by low birth weight

and/or pre-maturity.

2.2.3 Infancy

Infancy includes the first three years after birth, a time characterized by a

rapidly changing velocity of growth. The highest growth velocity of all the

postnatal growth stages is achieved during infancy. In the first year alone, an infant

will increase in length by more than 50 percent (Bogin 1999: 67). Infancy is also

marked by a steep deceleration of linear growth, dropping from 22 cm per year to 6

or 7 cm per year (Bogin 1999:30). This deceleration is a continuation of the

reduction in velocity noted in the prenatal stage.

In the first six months of life, growth rate is virtually the same for all babies

regardless of genetic or environmental differences (Bogin 1999: 71). This is

accounted for by the fact that infants obtain all the necessary nutrients to thrive on

from breast milk or formula. As the infant becomes older, milk alone is not

sufficient to meet dietary needs to sustain a higher level of growth. Therefore,

supplemental food is required for the infant to continue to grow. Differences in the

quality of the additional food directly affect the subsequent growth of the infant.

The end of infancy is signaled by the eruption of the last deciduous tooth, an event

that occurs between 24 and 36 months of age. With a full set of dentition for

chewing solid foods, the infant is no longer dependent upon the mother's breast

milk and can be weaned.
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2.2.4 Childhood

Childhood is a stage that ranges from three to seven years of age. Johnston

(1986) proclaims that at this stage growth is predictable both within individuals and

between populations. The deceleration of growth at the end of infancy plateaus,

resulting in about five centimeters of growth per year (Bogin 1999: 74). Bodily

growth slows in order to direct more resources toward brain growth. In fact, 44

percent of the resting metabolic rate of a five-year-old is used for brain growth and

function, whereas an adult uses only 20-25 percent (Bogin 1999:74). Therefore, a

high-energy diet is necessary to sustain both the rapid growth of the brain and the

additional growth of the body. By age seven, the brain has completed its growth.

At the end of childhood several of the permanent teeth have erupted. The eruption

of the first permanent molar is highly correlated with attainment of adult brain size

(Bogin 1999:76). The permanent teeth provide the child the equipment necessary to

eat an adult diet.

A small increase in growth velocity, referred to as the mid-growth spurt,

occurs at the end of childhood. This may be explained by the cessation of brain

growth. As nutrients are no longer necessary to promote active brain growth, they

may be diverted to bodily tissues for growth. Varying statistical techniques and

study designs have made the detection and reporting of the mid-growth spurt

irregular (Bogin 1999:78).
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2.2.5 Juvenile Stage

According to Bogin (1999), a juvenile is a prepubescent individual who

does not need to depend on parental care for basic survival. Juveniles have reached

a level of physical and mental development that allows them to fend for themselves

if necessary. As with the childhood stage, growth in the juvenile stage is

predictable in nature. After the mid-growth spurt of childhood, the rate of growth

declines in the juvenile. Even when no mid-growth spurt is detected, growth

velocity declines to its slowest rate since birth. There is little difference in stature

between boys and girls during this stage (Bogin 1999: 89). The cessation of the

juvenile stage occurs when growth velocity ends its decline.

2.2.6 Puberty

Puberty marks the transition between the juvenile and adolescence stages,

signaled by the return of growth acceleration. Males and females reach puberty at

different ages: girls reach puberty at about age ten while boys reach puberty at

about age twelve. This increase in growth is stimulated by renewed hormonal

activity of the hypothalamic, pituitary and gonadal systems (Bogin 1999: 83). The

production of hormones with puberty also spurs on the development of secondary

sexual characteristics, including the maturation of genitalia and the appearance of

pubic and axillary hair in both sexes. In the male, the vocal cords begin to change,

causing a change in voice. In the female, the breasts begin to develop and

menstruation commences.
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2.2.7 Adolescence

Adolescence is the stage of human development in which social and sexual

maturity takes place. Human adolescence is unique in comparison to other species

of social mammals. The period of time required to reach adult maturity is

prolonged, lasting from five to eight years after the onset of puberty, and there is

rapid acceleration of growth in both sexes. Other primate species take less than

three years to mature and do not have an appreciable increase of growth (Bogin

1999).

Human adolescent growth velocity has been found to be similar in most

populations. One study found that healthy Swiss adolescent boys grow on average

9.0 centimeters per year while girls grow an average of 7.1 centimeters per year

(Bogin 1999:85). In populations plagued by malnutrition and disease, the

adolescent growth spurt is obliterated; however, the overall adolescent growth

period may be prolonged (Bogin 1999).

Almost all body systems, including the vital organs and various bone types

in the skeleton, are affected by the adolescent growth spurt, however the

acceleration of growth does not happen uniformly throughout the body. A study of

girls from former East Germany found that average peak velocity for foot length

occurred at age nine, hand length at age ten, leg length at 10.5 years, while peak

velocity in growth of arm length, standing height, and trunk length occurs at age 12

(Bogin 1999: 86). In this study. boys followed the same pattern of growth

acceleration but reached peak growth velocity two to three years later than the girls.
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There is much variation in the size and beginning age of the adolescent

growth spurt. However, the size and the age of peak velocity are not related to final

adult stature. This means that early or quickly maturing individuals are not destined

to be taller than late or slow maturing individuals.

Certain body systems do not participate in the adolescent growth spurt.

Adipose tissue actually decreases in mass. There is no evidence that lymphatic

tissues and the thymus have an acceleration of growth at this time. The female

pelvis does not grow to adult size during the adolescent growth spurt. In fact,

measurements of the pelvic inlet taken from x-rays show that the female pelvis

reaches adult size around 17 to 18 years of age, a few years after adult stature is

obtained (Bogin 1999: 87). This fact has implications for teenage pregnancy.

2.2.8 Adulthood

Adulthood occurs when the adolescent attains full adult stature and growth

ceases. In well-nourished, healthy populations, males reach adult height at age 21,

while females reach adult height at age 18. In populations where there is significant

undernutrition and disease, stature may continue to increase for several more years.

Growth in stature ceases when the skeletal long bones are no longer able to increase

in length due to the fusion of the epiphysis to the diaphysis. However, in

individuals with conditions that preclude the fusion of the epiphysis and diaphysis,

growth still ceases (Bogin 1999: 93), indicating that there are other factors

regulating the cessation of growth. Adult men on average are heavier and 12.6
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centimeters taller than adult women. Four factors account for the difference

between average male and female adult height (Bogin 1999:89). 1) Boys grow

approximately 1 .6 centimeters more than girls before girls reach adolescence; 2) the

delay in the onset of boys' adolescent growth spurt affords boys time to add

another 6.4 centimeters to their overall height; 3) the adolescent growth spurt of a

boy is more intense, adding 6 centimeters; and 4) a girl's longer period of growth

after the adolescent growth spurt takes 1.4 centimeters of the difference away.

Besides attainment of final stature, adulthood represents full reproductive maturity.

2.2.9 Senescence

Senescence follows the reproductive years of adulthood. Senescence, or

aging, is the decline in the ability of the body to adapt to environmental stresses

and to repair itself Unlike the predictable processes of growth and development,

there is no specific pattern found in the aging process. The cause of senescence is

not known, but several hypotheses exist. The pleiotropy hypothesis claims aging

occurs when certain cells lose their mitotic ability. Another hypothesis states

chemical by-products of metabolic activity accumulate over time to cause damage

to DNA. A third posits that ionizing radiation or pollution causes DNA mutations

over time to cause aging. Discussed at the Human Biology Association meetings in

2001, a fourth hypothesis being explored posits that changes in mitochondria may

be factors in the aging process (Hall personal communication September 13, 2001).
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2.3 GENETIC VS. ENVIRONMENTAL EFFECTS ON HUMAN
GROWTH AND DEVELOPMENT

Human growth is influenced by a complex interaction between biology and

environment. Biologically, genetics provide the blueprint for the body's

architecture, and the carefully timed release of hormones helps regulate the growth

and development of the body. However, various environmental forces acting upon

an individual modify the original genetic plan.

2.3.1 Genetic Impact on Growth and Development

Each individual inherits DNA, the genetic information that creates the basic

phenotype which environmental conditions manipulate during growth and

development. The concept of genetic potential suggests that even under optimal

environmental conditions, there are genetic limits to growth. For example, an

individual amply provided with all the necessities of life will not grow more or

faster than allowed by inherited genetics. Researchers conducted a study that lends

support to the concept of genetic potential. The researchers selected individuals

from the extremes of their longitudinal study (the tallest, the shortest, the fastest

maturing, and the slowest maturing) and found that mid-parent height, which is an

average of the mother's and father's stature, predicted the adult height of the

offspring more precisely than any environmental variable in the study (Bogin

1999:333).

The effect of genetics on phenotype is apparent when populations are

compared. Differences between populations evolved through the interaction of their
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respective environments upon their gene pools. When members of different

populations are subjected to the same environmental conditions, genetic differences

in bodily proportions remain fixed. For instance, Africans continue to have longer

legs on average than Europeans when sitting height is held constant (Tanner

1990:142). Differences in the tempo of growth remain between populations and are

illustrated by the faster rate of maturation of African Americans in comparison with

Euro-Americans (Tanner 1990:144).

Studies of twins reinforce the notion that genetics control some aspects of

growth. In identical twins, the genetic make-up is the same in each individual,

whereas only 50% of the genes of fraternal twins and all other sibling pairs are

alike on average due to inheritance from the same set of parents. Assuming the

twins shared the same uterine environment and that the twins experienced the same

environment after birth, any differences in growth and development of fraternal

twins would be due to genetics rather than environment, while differences between

identical twins would be environmentally caused. These studies of twins show that

patterns of growth, fat deposition. and overall body shape are influenced by

genetics more than by environment (Sinclair 1969:108).

The variation in attained height and growth velocity is great amongst

children of any age. Differences in growth and development exist from birth. For

example, the average girl is born developmentally ahead of the average boy, and

therefore the girl reaches maturity before the boy. The same holds true when

comparing early and late maturing members of the same sex. The early maturing
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individual is generally always developmentally ahead of the late maturing

individual (Tanner 1990). However, the rate of maturation does not affect the

overall adult measurements. For instance, individuals who mature early or quickly

are not destined to be taller than their later or slower counterparts. Boas coined the

phrase tempo of growth to describe this concept (Bogin 1999:36; Tanner 1990:75).

Tanner (1990:75) states that tempo of growth is an analogy from classical music;

"some children play out their growth andante, others allegro, a few lentissimo." It

appears that the tempo of growth is controlled largely by genetics (Tanner 1990).

Differences in growth patterns between the sexes are controlled by genetics,

as females inherit the two copies of the X chromosome and males inherit one x and

one Y chromosome. The genetic differences in growth begin in the womb, with

girls developing at a faster rate. Although weighing less at birth, girls are

consistently more advanced developmentally than boys of the same age. This helps

explain why girls reach puberty and adolescence before boys.

Genes themselves do not cause growth but provide the pattern of growth

that is carried out by several biological systems. Homeobox genes produce proteins

that cause other sets of genes to produce the proteins that direct growth and

development at the cellular level (Bogin 1999:329-330). These homeobox genes

provide the body with a plan for growth.

The endocrine system releases various hormones during different stages of

growth according to the genetic plan set in motion by the homeobox genes.

Hormones are types of proteins that are synthesized by glands throughout the body,
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several of which affect growth and development. Although hormones may be

released into the bloodstream, they will not have the desired effect if the targeted

bodily tissues are not receptive. Therefore, it is imperative that all body systems

follow a precise timetable. Thyroid hormones play a role in stature growth,

attaining normal body proportions, bone manufacturing, and tooth formation

(Bogin 1999:355). Gonadal hormones provide the stimulus for the development of

the reproductive systems of both sexes, but are also linked to the high velocity of

growth during infancy and at puberty (Bogin 1999:356-358). Adrenal hormones

promote maturation and to some extent body proportions and composition (Bogin

1999:360). Growth hormone and growth factors promote growth throughout the

body, including muscle cell division and long bone growth (Bogin 1999:361-62).

Although the release of these hormones follows the genetic plan, poor

environmental conditions, particularly malnutrition and psychological stress, can

inhibit their release.

2.3.2 Environmental Impact on Growth and Development

A multitude of environmental factors can play a role in the process of

growth and development. Most prominent is the effect of nutrition on growth.

Children subjected to short-term periods of acute starvation tend to recover their

growth, as long as the conditions are not too adverse (Tanner 1990:129). Chronic

malnutrition is a problem throughout the world and is often responsible for

preventing individuals from reaching their genetic potential (Tanner 1990:130), but
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humans have evolved to cope with periods of malnutrition. Malnutrition first

affects the rate of growth. Growth slows down until nutritional intake is adequate to

support both daily function and bodily growth. The child then experiences "catch

up" growth, a quick spurt of growth to recoup the loss (Tanner 1981). If

malnutrition is sustained for extended periods, however, the "catch up" growth will

not be adequate, and final adult size will be affected. It appears that malnutrition

affects adult height by stunting leg growth. Studies of certain populations show that

leg length is greater in individuals with high socioeconomic status (Tanner

1990:131). Malnutrition poses the greatest risk during infancy, particularly when

the child is weaned from breast milk and fed poor quality foods.

Malnourished children are more susceptible to infection and disease, which

in addition to affecting growth, affects mortality as many of these children die. In

malnourished children, illness malingers and stalls growth for extended periods of

time. In these children catch up growth occurs but is not very effective because

malnutrition continues after the illness. In properly nourished children minor illness

will often only slow growth, but if growth is completely halted, the child quickly

catches up when the illness subsides.

Climate affects the growth of the human body, particularly in its

proportions. The body adapts to climate to achieve homeostasis, a balance between

heat loss and heat production. Two ecological rules have been developed to

describe the effect of achieving homeostasis on warm-blooded creatures, including

humans. Bergman's rule states, within a polytypic warm-blooded species, the
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body size of the sub-species usually increases with the decreasing mean

temperature of its habitat" (Bergman 1847). Allen's rule states that "in warm-

blooded species, the relative size of exposed portions of the body decreases with

decrease of mean temperature" (Allen 1877). Therefore, populations that evolved

living in cold environments would have short stocky bodies with shorter limbs to

reduce heat loss, and populations that evolved in hot, dry climates would have long

lanky bodies to provide more surface area to promote evaporation for cooling.

Seasons have an effect on the growth velocity of children. Studies have

shown that children grow more rapidly during the spring and summer months. In a

study of English seven to ten year-olds, the fastest rate of growth occurred in a

three month period that ended between the months of March and July, the rate

being three times faster than growth in the slowest months of growth (Tanner

1990:145). Even in regions with minor fluctuations in seasonal temperature, child

growth shows seasonal variation but to a lesser degree (Tanner 1990:145).

Psychological stress limits growth. Although stress can reduce appetite, it is

the inhibition of the secretion of growth hormones that precludes growth during

stressful periods (Tanner 1990:148). In an otherwise healthy child, emotional stress

is known to stunt growth in a condition called psychosocial short stature. This

condition can result from the stress of warfare, orphanage life, an unloving home,

or other severe emotional trauma (Bogin 1999:380-386).

Living in modern urban areas rather than rural areas tends to promote the

growth of larger children (Tanner 1990:148). Presumably this is due to the regular
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supply of goods, higher levels of sanitation, better health care, and educational

opportunities found in urban areas. Children in rural areas often subsist on less and

expend more energy in physical labor.

Additionally, there is a connection between socioeconomic status and child

growth (Tanner 1990:150). Children from families of high socioeconomic status,

generally defined by the father's occupation or educational level, grow larger and

faster than children from families of lower status. Therefore, children who have a

father in a white-collar job tend to be larger and grow faster than those with a father

who is a manual laborer. A study of boys in the United Kingdom showed that those

with higher socioeconomic status were two centimeters taller at age three, and four

centimeters taller at adolescence (Tanner 1990:150).

2.4 CROSS-SECTIONAL VS. LONGITUDINAL STUDIES OF
GROWTH

There are two main categories of growth studies. Longitudinal studies are

used to collect measurements on a single individual or group of individuals over a

specified length of time. For instance, the height of an individual measured once a

year for five years would be longitudinal data. Many parents conduct longitudinal

studies when they mark the height of their children on the wall as they grow. One

of the earliest longitudinal studies involved the semiannual measurements of the

son of Philibert Gueneau de Montbeillard between 1757 and 1777 (Scammon

1927). Although longitudinal studies are more readily able to show certain details
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of growth patterns, these studies are costly and time consuming. Additionally, it is

difficult to keep the same individuals in the study for the duration.

Cross-sectional studies include one-time measurements of several people.

The first recorded cross-sectional study, conducted in 1753 by J.G. Roederer,

studied birth weights and other physical characteristics of newborn infants

(Scammon 1927). Cross-sectional studies are common because they are cheap in

comparison to longitudinal studies, are quick to complete, and can include a greater

number of subjects. The downside to cross-sectional data is that the dynamics of

growth, such as changes in velocity, cannot be analyzed properly (Bogin 1999:28;

Tanner 1976:8; Tanner 1990:11). Cross-sectional data is better suited than

longitudinal data to determine an estimate of means and variances within a

population (Cole 1994:79) and to calculate centiles (Tanner 1976:5). The

anthropometric data explored in this thesis is cross-sectional.

2.5 GROWTH CURVES

As growth and development are temporal movements, they can be presented

in mathematical form. Usual representations of growth data appear as curves,

representing either distance values attained at specific age intervals or the overall

velocity of growth through time. These curves may represent a single individual or

show the mean values for a sample population.

The distance curve is the simplest form of growth chart (Figure 2.2). The

distance curve plots an anthropornetric measurement, such as standing height,
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against age. In longitudinal studies, the distance curve represents the growth of a

single individual over time. A distance curve using cross-sectional data represents

the mean values of several individuals at each particular age. Often distance curves

are displayed against a reference population for comparison.

Velocity curves illustrate the "tempo of growth" (Bogin 1999:36). Velocity

curves most often measure the rate of growth of individuals rather than populations.

Plotting two measurements of a single individual, taken at yearly intervals on a

graph, gives a line with a slope. The slope of the line is the velocity of growth for

that time period. A steeper slope signifies higher velocity, while a more horizontal

slope indicates slower velocity. While it is possible to create a velocity curve with

cross-sectional data, details of the growth pattern are limited because the means are

calculated from both early and late maturing children. This flattens the velocity

curve, underestimating the true growth velocity of all children (Bogin 1999:36;

Sinclair 1969:21; Tanner 1990:11). Velocity curves often show four distinct phases

of change in growth velocity, as shown in Figure 2.3.

The mathematical description of the human pattern of growth is complex.

While most non-human animals share a common S-shaped sigmoid curve of

growth that can easily be modeled by a single mathematical function, the human

distance growth curve cannot be modeled with less than two functions (Bogin:

1999: 101). A single function is necessary to approximate growth prior to puberty

and a second to approximate growth after puberty. To fully represent velocity of

growth requires no less than three functions, as the rate of growth accelerates and
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decelerates through time (101). The first function models the deceleration of

growth from birth to age three. The second function models childhood with its mid-

growth spurt and the juvenile stage. Lastly, a third function is necessary to model

adolescence from the adolescent growth to the attainment of adulthood.

Socioeconomic conditions greatly affect child growth, particularly in

attained stature; however, the process and pattern of growth remains constant

across human populations, despite differences in socioeconomic conditions. All

normal children pass through the stages of growth discussed above, but prevailing

socioeconomic conditions may slow or stop growth that would normally take place

during a particular stage, resulting in shorter stature and other morphological

differences. The following chapter explores the socioeconomic conditions of the

historic Siletz and Klamath reservations to determine the extent to which

malnutrition, disease, warfare, and other environmental stresses affected the growth

of Native American children on those reservations.
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3. LITERATURE REVIEW:
A HISTORY OF THE CONFEDERATED TRIBES OF SILETZ

AND THE KLAMATH CONFEDERATED TRIBES

3.1 INDIAN POLICY PRE-1900'S

At the request of the Emperor of Spain, Franciscus de Vitoria wrote the first

known legal document relating to American Indians in the mid-sixteenth century.

Father Vitoria stated that the aborigines in question were the true owners of lands

in the new world and found that "discovery" transferred no title upon Europeans

(Tyler 1973:20). Therefore, treaties with the Indians were considered a necessary

prerequisite to land acquisition.

Defined as legally binding contracts between parties, treaties cannot be

legally changed or canceled without agreement by all parties. Indian nations were

recognized as separate, sovereign entities because each had an identifiable

language, culture, and social organization. The treaties established boundaries

between Indian and non-Indian territories. Within their territories Indians

controlled their own internal affairs. This is indicative of international law, which

states that the internal laws of acquired territories shall continue in force

(Wilkinson 1987).

With a framework for treaties with Indian nations established early on by

the Spanish, other European countries (Great Britain, France, Belgium, and the

Netherlands) followed suit and entered into treaties with the Indian nations. In

addition, the original thirteen colonies individually entered into treaty negotiations
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the United States considers treaties to be the supreme law of the land. Under the

authority of the Constitution, the United States entered into nearly 400 Indian

treaties (Tyler 1973).

From the beginning, the government has attempted to separate Native

Americans from the rest of American society. Early attempts at separation included

the regulation and restriction of trade. In fact, Article 1, Section 8 of the United

States Constitution states, "Congress shall have power. . to regulate commerce with

foreign nations, and among the several states, and with Indian tribes" (Lovett 1984:

I). By the mid-eighteenth century, many Native American populations had been

forced from the east coast to accommodate the colonists. To keep the two groups

apart, a colonial proclamation in 1763 forbade settlers to make their homes west of

the Appalachian Mountains without a license to do so (Engel 1961; Tyler 1973).

However, preventing contact between the two groups proved impossible, even with

the mountainous barrier between them.

The first treaty entered into by the newly formed United States was with the

Delaware Indians in 1778, which defined boundaries and effected a military

alliance, but it did not include the relinquishment of tribal lands (Tyler 1973).

When settlement beyond the Allegheny Mountains was imminent, the Northwest

Ordinance of 1787 provided a framework to guide the settlement and set forth that

'Indian land and property shall never be taken from them without their

consent.. .they shall never be invaded or disturbed unless in just and lawful wars
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authorized by congress ..... (Lovett 1984: 1). Increasingly, however, the United

States used treaties as a way to forcibly acquire land.

Policies to limit the movement of settlers and to restrict trade with Native

Americans soon evolved into policies requiring the forced removal of Indian

populations standing in the way of expansion. After acquiring the Louisiana

Purchase, American settlers felt obligated to forge into the new territory. In 1803

Congress proclaimed that the Native American populations existing in the

Louisiana territory must be moved west of the Mississippi River (Lovett 1984;

Engel 1961; Tyler 1973). Systematic removal did not become official until 1830

with the passing of the Indian Removal Act, even though many groups had been

relocated prior to that. Nonetheless, the Indians could never be removed far enough

from the settlers who kept pushing westward, believing it was their destiny to

populate the continent from coast to coast. The incessant movement west led to

continuous conflicts with Native American groups.

As the settlers populated the country, there became less and less room to

simply displace the Indians. The idea of reserving remote tracts of land for Native

American groups grew popular by the mid-nineteenth century. In 1848 Indian

Affairs Commissioner William Medill proposed creating two large Indian colonies

on the Great Plains to provide a clear corridor for American national expansion

(Schwartz 1997). He envisioned training in agriculture to assimilate the Indians

into civilization. In 1849, Senator Stephen Douglas sought to place Indians on

reservations to clear a path for a transcontinental railroad (Schwartz 1997).
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Subsequent Indian Affairs Commissioner Luke Lea reported in 1850 that Indians

should be forced into certain territories and persuaded to farm (Schwartz 1997).

Indian Affairs Commissioner George Manypenny outlined principles for the

new reservation policy. Building upon Lea's concept, Manypenny proposed to

relocate Indians "in suitable locations, limited in extent and distant as possible from

white settlements, and to teach and aid them to devote themselves to the cultivation

of the soil and the raising of stock" (Schwartz 1997:51). Although such a plan

would prove costly, Manypenny promoted his reservation plan by explaining that

as the Indians became self-sufficient the need for governmental assistance would be

reduced over time. He also claimed that his plan would save the Indians "from dire

calamities, if not entire extinction" (5 1).

Joel Palmer, who succeeded Manypenny as Commissioner of Indian

Affairs, took responsibility for implementing this new reservation policy in

Oregon. Palmer agreed that the Indians should be given "a home, remote from the

settlements," and be "guarded from the influence of pestiferous white men"

(Schwartz 1997:52). Palmer wanted to elevate the status of the Indians with

schools, farming, and Christianity.

The parcels of land chosen for the reserves were often areas deemed to have

little or no immediate value in American society. The reservations were often in

territories unfamiliar to the Native American groups who moved there, but by

treaty they were to receive adequate supplies and instruction from the government

during their transition to self-sufficiency.
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Despite being regarded as virtually worthless, reservation land was not

ignored by settlers for long. Approved in February 1887, the General Allotment

Act (also known as the Dawes Act) was designed to encourage assimilation to

contemporary American culture and break up the communal ownership of

reservation lands (Tyler 1973). Under the allotment system, each Indian on the

reservation could receive a specified amount of acreage. Specifically, the General

Allotment Act offered "to each head of a family, one-quarter of a section; to each

single person over eighteen years of age, one-eighth of a section; to each orphan

child under eighteen years of age, one-eighth of a section; and to each other single

person under eighteen years now living, . . .one-sixteenth of a section" (cited in Hall

1991:173-174). After all individual allotments were issued, the remaining land

upon the reservation became available for public sale. Native Americans lost

massive amounts of land during the allotment period and reservations became a

checkerboard of Euro-American and Indian ownership. By 1928, the government

considered the allotment system a failed effort, and tribes began to reassert their

sovereignty.

Dealing with Indian nations by treaty was abandoned with the passage of

the Appropriations Act of March 3, 1871. The legislation expressly provided that

treaties ratified prior to that date would remain in effect. Many treaties were never

ratified, however, and this caused funding problems on the reservations for those

particular tribes. Appendix 1 lists ratified and unratified treaties with various

Oregon tribes that came to reside on the Klamath and Siletz reservations.
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3.2 HISTORY OF THE CONFEDERATED TRIBES OF THE SILETZ

The Confederate Tribes of the Siletz is a conglomerate of several tribes

from throughout western Oregon that came together on the Coast Reserve after

removal from their homelands. Most people moved onto the Coast Reserve

belonged to tribes from southwestern Oregon. Although the majority of Willamette

Valley tribes removed to the Grand Ronde Reservation, a small proportion of the

population came to the Coast Reserve. To avoid confusion, the Coast Reserve

became known as the Siletz Reservation over time. Figure 3.1 shows the

geographic distribution of the western Oregon tribes that were removed to the two

reservations. These groups are discussed in the following sections.

3.2.1 The Willamette Valley Tribes

The Willamette Valley was home to thirteen distinct groups of Kalapuyan

speakers. They included the Tualatin, Yamhill, Luckiamute, Mary's River,

Yoncalla (Umpqua Kalapuya), Winnefelly, Chelamela, Santiam, Ahantchuyuk,

Chemapho, Mohawk River, Tsanchifin, and Tsankupi. These groups each spoke a

distinct dialect of one of three Kalapuyan languages that were mutually

unintelligible, despite being of the same language family (Suttles 1990:547).

The Willamette Valley had abundant resources to support the Kalapuya.

The bulk of Kalapuyan diet consisted of vegetable foods including wapato, hazel

nuts, acorns, various berries, and most importantly, camas bulbs that were pit

roasted and
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pressed into long-lasting cakes (Aikens 1975 :4). They hunted birds and small

mammals along with various species of deer and elk. To keep these resources

abundant, the Kalapuyans practiced field burning (Aikens 1975:28). Burning away

the thick undergrowth allowed their preferred edible plants to grow and provided

open areas to hunt in. A dispute exists whether salmon and other anadromous fish

were available in the Willamette River above the falls located at present-day

Oregon City. A review of ethnohistorical, archaeological, and biological evidence

by McKinney (1984) illustrates that anadromous fish do pass over the falls to

spawning grounds upriver and were available and utilized as a food resource. The

Kalapuyans practiced a seasonal round, moving through their territory as resources

came into season. During the winter months, they occupied permanent villages.

The history of initial contacts between the Kalapuyans and Euro-American

explorers is sparse. Lewis and Clark were apparently aware of the valley dwellers

during their travels through the Oregon Territory in 1805-1806; however, it is

recorded that the Kalapuyans first encountered outsiders in 1812 when fur traders

came to the Willamette Valley (Suttles 1990). By the 1 830's missionaries had

arrived in the Valley to spread their faith, and settlers soon followed.

Settlers found the Oregon Territory to be very desirable, particularly the

fertile agricultural lands of the Willamette Valley. The Methodist missionary

Reverend George I-I. Atkinson wrote in his diary about the highly productive nature

of the valley, "The farmer needs only to break the sod, sow wheat or plant corn and

vegetables and the harvest will appear. . . The whole valley may be made like a
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garden. The hills may be turned into orchards of apple and peach and pair [sic] as

well as of oak. This is indeed a fine country..." (Coming 1947: 61). When word

spread about the agricultural potential, settlers began to flock to the Willamette

Valley, particularly after the implementation of the Donation Land Law. Settlers

who had lived in Oregon prior to December 1, 1850, were given 640 acres of land

by the government, and those who arrived after that but before 1855 received 160

acres (Engel 1961). It is estimated that the population of Euro-American settlers in

the Willamette Valley grew to 11,631 due to the promise of land (Engel 1961).

Movement of settlers into the Willamette Valley was comparatively easy.

The population of the bands of Native Americans living in the fertile valley had

been terribly decimated by disease first brought to the Pacific Northwest by traders

in the 1770's. On their expedition through the Oregon Territory, Lewis and Clark

met people scarred by smallpox and encountered many abandoned villages along

the rivers and coast (Boyd 1996). In the 1830's 'fever and ague," thought to be

malaria, and influenza took their toll (Boyd 1994). By the 1840's settlers had begun

to arrive in the region bringing their children and their associated childhood

diseases: measles, chickenpox, scarlet fever, and whooping cough. it is estimated

that the Willamette Valley had a population of 16,200 Native American people

prior to the introduction of Euro-American disease and settlement, but by 1841

their numbers had been decimated to a mere 600 individuals (Boyd 1990:147).

The settlers plowed under vast areas of natural vegetation and prevented

field burning, acts that severely reduced the subsistence base of the few Native
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Americans left in the Willamette Valley. Fields of camas were destroyed and brush

built up, making plant gathering and hunting difficult. With limited resources

available, they were forced to resort to begging for and stealing goods to ensure

their basic survival. Wallis Nash recounts a story of Indians in the Willamette

Valley trying to obtain food from a female settler:

[The Indians] used to come and beg for flour and sugar, and
a beef now and then.. .One time a pack of them came around the
cabin and got saucy, finding only the old woman at home.. .They
crowded into the house and began to help themselves, but the old
lady she took the axe [sic] and soon made them clear out (cited in
Coming 1947: 63).

With these sort of confrontations becoming common, Joseph Lane, who

was the Territorial Governor and Superintendent of Indian Affairs, suggested that

the land be purchased from these tribes and they be removed from the Willamette

Valley altogether. In his first report to the Commissioner of Indian Affairs in 1849,

Lane contends that the Indians in the valley 'generally expressed a desire to sell

their possessory rights to any portion of their country that our government should

wish to purchase" (cited in Engel 1961:8).

Treaties with the various bands of Kalapuya Indians of the Willamette

Valley were made in 185 1. Initially, their reservation was to be located east of the

Cascade Mountains, but this plan faced insurmountable obstacles. First, the tribes

refused to move to that location. They proclaimed that they would not know how to

survive in that region, as the Cascade Mountains separate two entirely different

environments. Secondly, the tribes already living in eastern Oregon refused to



allow them to live in their territory, claiming the Willamette Valley tribes would

bring white man's diseases and bad habits with them (Engel 1961).

Indian agents under the supervision of the new Superintendent, Anson Dart,

devised an alternate treaty to create small reserves within the Willamette Valley in

areas deemed poorly suited for agriculture, but suitable for the subsistence of the

Indians. Congress did not ratify this treaty, as it went against the previously

established and approved plan to remove them east of the Cascades. Additionally,

these tracts of land were already partially settled by people who would not

appreciate their new neighbors. The Oregon Statesman newspaper made the

complaint that the treaty makers disregarded the interests of the Willamette Valley

settlers:

They made reservations of large tracts of country in the heart of our
valleyin the very neighborhood of white settlements, and
sometimes including and surrounding the claims of white
settlers.. .[Tlhose who had settled in the vicinity of the reservations,
were compelled either to abandon their property or consent to live
upon it with but the filthy Indians for neighbors and companions,
and all white people were forbidden to settle on them (Oregon
Statesman, November 16, 1852:4).

Superintendent Joel Palmer, who replaced Anson Dart in 1953, had a new

plan for a large reservation on the central coast of Oregon. Since the area was

isolated due to the rugged terrain, Palmer believed the land would not be valuable

to white settlers. 1-lowever, Palmer saw that the central coast had the potential to

support a reservation. In his 1854 report. Palmer opined on the central coast:
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Much of the upland is sufficiently even to admit of cultivation, and
has fertile soil; but the skill, enterprise, and wealth of advanced
civilization alone could develop its resources.. .(but) to a sparse,
roaming, savage population, no portion of Oregon yields a greater
abundance and variety of spontaneous products for their
subsistence" (Annual Report 1854: 468).

A new treaty with the tribes of the Willamette Valley removing them to the

proposed Coast Reserve was signed in 1855. Again, Congress did not ratify this

treaty, but a block of land encompassing one-third of the Oregon coastline was set

aside by executive order on November 9, 1855. However, after determining that the

transportation of goods and people across the mountains from the Willamette

Valley was exceedingly difficult, the Grand Ronde Reservation was added to the

east side of the Coast Range (Kent 1977). By 1857, effectively all Indians were

removed from the Willamette Valley.

3.2.2 The Southwest Oregon Tribes

Southwestern Oregon was home to multiple Native American groups

representing several distinct language families. However, intermarriage between

groups was common and many individuals were multilingual (Schwartz 1997:5).

Each tribe constructed villages that were concentrated on a particular river system,

and each practiced a seasonal round that took them throughout their territory.

Resources available for subsistence were diverse; many groups found abundance

from the sea, the rivers, and the land.
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The Yaquina and Alsea tribes were coastal people who spoke dialects of the

Yakonan language. There is much documentation of the Alsea proper dialect, but

little is known about the Yaquina dialect (Suttles 1990:568). These two tribes are

sometimes erroneously referred to as Southern Tillamooks, a misnomer created in

the writing of a treaty in 1855 (Ruby and Brown 1992:189). The treaty lists the

tribes as the "Yah-quo-nah band of Tillamooks" and the Alcea band of

Tillamooks" (Van Laere 2000:2 16). Intermarriage took place between the

neighboring Alsea, Yaquina, and Siuslaw (discussed below) because their

languages were mutually intelligible (Farrand 1901:242). Each group occupied the

river drainage that gave them their present names and used the abundant intertidal,

estuarine, and marine resources for subsistence.

The Siuslaw and Lower Umpqua (Kuitsh) occupied the area to the south of

the Alsea. The Siuslawans and Lower Umpquas have been considered Yakonan

speakers; however, some believe the Siuslawan language is a separate language

family (Van Laere 2000: 62). The Siuslaw were also aligned with the Tillamooks in

the 1855 treaty, as they were listed as the 'Sin-slau band of the Tillamooks," and

the Lower Umpqua were referred to as the Kal-a-wot-set" (Van Laere 2000:2 16).

Each made their living off the sea and along the rivers that give the tribes their

current names.

Kusan speakers, the Hanis Coos and Miluk Coos lived directly to the south

of the Siuslawans. Elanis and Miluk are different dialects of the Kusan language.

The Hanis Coos lived around Coos Bay and the rivers that emptied into it. The
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Miluk Coos lived around the southern arm of Coos Bay and along the lower

Coquille River. As shown in genealogies, intermarriage occurred between the

Hanis, Miluk and neighboring Athapascan speakers, who also lived along the

Coquille River, suggesting that the groups were probably bilingual and perhaps

multilingual (Hall 1991, 1992). Both the Hanis and Miluk Coos subsisted primarily

on marine and riverine resources, but they traveled to the higher elevations of the

coast range to procure other resources during the summer months.

The Athapascan speakers occupied the coastal areas to the south of the

Coos, extending along the coast beyond the present-day Californian border and

inland into the Upper Umpqua and Coquille River basins, the lower Rogue River

and its tributary, the Illinois River. The Athapascan speakers include the Tututni,

Chasta Costa, Upper Coquil le (Mi-shi-khwaut-me-tunne), Upper Urnpqua,

Naltunnetunne, Chetco, Applegate (Dakubetede), and Galice Creek

(Taltushtuntude). These Athapascan groups are thought to have followed a seasonal

round that comprised root gathering in late spring, hunting deer and elk in the

summer, and fishing for salmon and gathering hazelnuts, acorns and roots in the

fall (Drucker 1937; Suttles 1990).

The Tututni consisted of many groups that occupied the coastal area south

of the Miluk Coos. Commonly used names for the Tututni groups include

Tootootna, Sixes, Joshua, Port Orford, Eucher, and Macanootna (Van Laere

2000:58). The Shasta Costas spoke the same language as the Tututni but lived in

the interior around the confluence of the Rogue and Illinois Rivers. The Chetco
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lived in the coastal area south of the Tututni around the Oregon-California border

and spoke a dialect that was similar to the Tolowa, their neighbors to the south in

California. The Naltunnetunne resided between the Tututni and Chetco territories

and spoke a separate dialect. The Upper Coquille lived in the Coquille River

drainage, but their territory did not reach the coastline. The Upper Coquille also

used a distinct dialect. While sources usually consider the Upper Umpqua to be

Athapascan, it has been suggested that some bands from that region may in fact

speak Takilman dialects (Van Laere 2000:60). The Applegate and Galice Creek

groups are often thought to have been isolated from the rest of the Athapascans,

occupying small areas within the territory of Takilman speakers. The Takilman

boundaries have been disputed, so the Applegate and Galice Creek groups may

have only bordered the Takilman rather than being circumscribed by them (Gray

1987:22-23).

The Takilman speakers, the Lower Takelma and the Latkawa (Upper

Takelma), were land-locked along the Upper Rogue and Illinois Rivers, and along

the South Umpqua River and its tributaries. However, Gray (1987:22-23) suggests

that the Rogue River was the southern boundary of the Takelma, excluding the

Illinois River from their territory. The Takelma were often called 'Rogues" by

early explorers and trappers who felt them to be hostile. Acorns provided the bulk

of the Takelma diet, supplemented with camas, seeds and berries, and they hunted

deer and fished ftr salmon and other aquatic species (Sapir 1907:259-260). The

Latkawa were known to eat crow, ant eggs, lice, and insect larva (Sapir 1907:252).
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Shastan speakers in Oregon comprised the northernmost part of the

continuum of the Shasta that extended from California into Oregon. The extent of

their territory in Oregon is disputed, but it is generally accepted that they occupied

territory southeast of the Takelmas in the area around the headwaters of Bear

Creek, a tributary of the Rogue River (Suttles 1990:589; Ruby and Brown

1986:189). The Shasta were allied with the Latkawa (Upper Takelma) and

intermarried. In fact, the Latkawas were often called wálx (enemy), a word

commonly used to signify the Shasta (Sapir 1907:252).

3.2.3 Traditional Food Resources of the Southwest Oregon Tribes

Fish were the major resource for the coastal people of southwest Oregon,

particularly salmon. Chinook salmon swam the coastal rivers during the summer

months, while Coho and Dog salmon arrived in the rivers in early fall (Aikens

1993). Many groups smoke-dried enormous quantities of salmon that could last a

family many months (Hall 1995). In fact, Drucker notes:

[tin their economy. salmon ranked first of the several kinds of fish
taken. Dried, it was the mainstay which permitted a winter of leisure
unknown to any people lacking a plentiful and easily preserved food
source. Other fish and game served only to supplement the diet"
(Drucker 1939:82).

Despite the apparent dependence on salmon, archaeological sites do not

show evidence of its heavy use, possibly because many groups returned salmon
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consumed salmon eggs (Hall 1995).

Other sea creatures supplemented the fish diet of the coastal people of

southwestern Oregon. In addition to salmon, the people had access to smelt,

herring, flounder, and perch at various times throughout the year (Minor et. al.

1980). Lamprey eels were trapped and dried or smoked (Hall 1995). During low

tide shellfish could be gathered in great abundance from the estuaries, bays and tide

pools. The people gathered clams and mussels, collected crabs, and pried barnacles

from the rocks. Apparently mussels were a very important resource, as mussel

shells constituted more than 90% of a midden excavated at a Chetco site (Hall

1995).

Sea mammals provided an additional resource. Coastal groups actively

hunted seals and sea lions on offshore rocks, clubbing or harpooning them (Aikens

1993). Beached whales were considered a delicacy, and the spoils were shared with

all the people. Whales were not hunted in the open seas, as it was considered to be

too dangerous (Drucker 1943), but if one came close to shore, the people would go

out in their canoes and drive it onto the beach (Hall 1995). These sea mammals

were not only valued for their meat but also for their oil and hides.

The people inhabiting inland areas of southwestern Oregon also depended

on the yearly return of fish to the rivers. In addition to various salmon species, the

rivers provided trout, freshwater mussels, and crawfish (Sapir 1907:259). As with

the coastal groups, the inland population preserved large quantities of fish for
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access to the marine resources noted above unless the items were traded.

With the abundance of sea resources available, hunting land animals was

not a major endeavor for the coastal people. In fact, hunting was considered "an

adventuresome way of augmenting the fish diet" (Drucker 1943:83). Nevertheless,

they set fires to bum away the heavy undergrowth to make hunting deer easier, and

some groups dug large pits to trap elk (Aikens 1993; Hall 1995). Small mammals

comprised part of the diet, as did various species of birds. Rabbit, beaver tail, and

bird eggs were considered good to eat, and many excavated sites contained the

remains of ducks, geese, gulls and other seabirds (Hall 1995). Again, as marine

resources were not available to the inland groups, it can be assumed that hunting

land animals was more important to them than to the coastal groups. Some groups

also consumed insects, such as grasshoppers and yellow jacket larvae (Sapir

1907:260)

In addition to animal resources, the people of southwestern Oregon

consumed many plant resources. The bulb of the camas plant was a primary

vegetable among many groups. Camas bulbs were baked in earth ovens over

several days and ground into cakes for winter storage, and camas bulbs were also

baked with salmon (Hall 1995). Camas is very nutritious, providing high levels of

carbohydrate/inulin, protein and iron (Plew 1992; Turner and Kuhnlein 1983).

Other root plants utilized include skunk cabbage, fern, wild parsnip, cattail,

horsetail, seaside lupine, thistle, white brodiacea, wild anise, and yampah (Gray
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1987; Hall 1995). Several kinds of berries were available, such as salal berries,

salmon berries, strawberries, huckleberries, blackberries, and blueberries, many of

which were dried into cakes to provide fruit throughout the year (Hall 1995; Minor

et. al. 1980). Coastal people dried small cakes of seaweed in the sun that were often

eaten with meat (Hall 1995). People of the southern part of southwestern Oregon,

particularly the groups inhabiting the inland regions where oak trees are more

prevalent, ground acorns into a flour after leaching out the bitterness (Aikens 1993;

Hall 1995).

The Native Americans inhabiting southwestern Oregon consumed a wide

variety of foods. There were plenty of nutritious edible resources available

throughout most of the year. Although fresh foods were difficult to come by in the

winter months, the people preserved and stored vast quantities of dried fish, meat,

fruit and vegetables to sustain them until spring. The people stored many of these

reserves in baskets inside their dwellings, but fish and meat were sometimes hung

from the rafters to smoke above the hearth (LaLande 1991). Even when winter food

supplies dwindled, various 'famine foods" could be procured. In short, the pre-

contact tribes in southwestern Oregon maintained a healthy diet throughout the year

with occasional food shortages at the end of winter.

3.2.4 History of Early Contact and Conflict with Southwest Oregon Tribes

The first recorded contacts with the native population of the Oregon coast

occurred in the late 1700's. In 1788 the American ship Columbia sent a boat to
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investigate the coastline at 44 degrees 20 minutes north latitude. The crew observed

a party of warriors armed with long spears, bow and arrows, and hide armor,

presumably the Alsea (Suttles 1990:570). Also in 1788, a crewmember of the Lady

Washington encountered the Tillamook, who described them as being scarred from

smallpox (Suttles 1990:560).

In 1792, the Columbia again encountered the Native population, this time

offshore from the Umpqua River. The inhabitants paddled a canoe out to the ship in

order to trade with the sailors (Suttles 1990:579). That same year the British ship

Jenny entered the Umpqua River and traded with the people for several days

(Suttles 1990:579). After noting large settlements along the coast in Athapascan

territory in 1788, the Lady Washington returned to trade with those settlements in

1792 (Suttles 1990:586).

Overland contact with tribes of southwestern Oregon first occurred when a

Hudson's Bay Company trapping and trading expedition came to the region in

1826. Led by Alexander McLeod, the expedition party established a base camp on

the Umpqua River and spent about six months exploring the area around Coos Bay,

the lower reaches of the Rogue River, and the three forks of the Coquille River.

Relations between McLeod's party and the various groups along these rivers were

not hostile; however, two situations occurred that raised tensions. The first incident

occurred when Little Chief, an Umpqua Indian travelling with McLeod's party,

captured a young boy from a Coquille village. McLeod defused the situation by

taking the boy from Little Chief returning the boy to his parents, and chastising
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Little Chief for his deed in front of several Coquille villagers (Hall 1995:14). The

second incident involved the accidental shooting of a Coos man, when a gun being

transported in a canoe misfired. The Coos people believing that the shooting was

intentional murdered a member of McLeod' s party in retaliation (Hall 1995:15).

Additional hard feelings developed, as McLeod notes in his journal, 'The Indians

grumble at our presumption in trapping without paying them tribute" (Douthit

1992:34).

An American trapping expedition arrived along the southwestern Oregon

coast in 1828. Led by Jedediah Smith, the exploration party had covered a vast

region. Beginning in the Rocky Mountains, they traveled through the deserts of the

Southwest and into Mexico, and then they turned northward making their way

through central California and finally reaching southwestern Oregon. Journal

entries of Smith and his second in command, Harrison Rogers, note that the

Coquille fled their villages and destroyed their canoes upon the arrival of the

expedition party (Hall 1995:16). Apparently, the Coquille did not want to associate

with the Smith expedition after their experiences with the McLeod party.

While camped near the mouth of the Umpqua River, a group of Indians

attacked the Smith party. Only four men survived the attack, one of which was

Jedediah Smith, and they quickly escaped to Fort Vancouver. Concerned with the

future relations in the region, the Hudson Bay Company dispatched McLeod and

Smith back to the Umpqua to recover the lost property. McLeod learned from an

Umpqua chief that the attack on the Smith party occurred after an Indian of high



53

rank was taken hostage because of a theft of an axe and that another high-ranking

Indian was forced off one of Smith's horses by gunpoint (Douthit 1992:44).

Another charge implicated Harrison Rogers as having tried to force an Indian

woman into his tent (Douthit 1992:44). Although McLeod's expedition to smooth

over the trouble caused by the Americans ended peacefully, the attack on the Smith

party discouraged many non-Indians from traveling along the southwestern coast

for more than twenty years (Hall 1995:17).

Euro-Americans avoided the coast after the attack on the Smith party, but

travel continued through the inland territories of the Rogue River tribes. Initial

contact with inland groups along the Rogue River appears to have begun in 1827

with the arrival of another Hudson Bay Company expedition led by Peter Skene

Ogden. Ogden reports in his journal that relations with the Indians in the area were

not peaceful. Some Indians reportedly harassed the trappers and shot arrows into

the company horses while others fled their homes upon their arrival (Douthit

1992:28). Schwartz (1997:22-24) suggests that the Rogue River people were hostile

from the beginning because they did not want the outsiders hunting the beaver in

their territory and perhaps because smallpox had ravaged their population three

years previously. However, Ogden reports in his journal that the Indians "had

received tidings of our coming and with no other intention but to seize them as

Slaves" (Douthit 1992:30).

The Hudson Bay Company began sending yearly expeditions to northern

California. The route to and from took the trappers through the Rogue River
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territory. Starting in 1829, McLeod was the first of many to pass through this

interior route to California. Although the Indians were reported to have been

troublesome, McLeod does not mention any violence (Douthit 1992:46). However,

returning from California in 1833, an expedition party led by John Work lost

several horses to the arrows of the Rogue River Indians (Douthit 1992:46).

The first massacres occurred in 1834, when trappers from two different

parties killed several Indians. A Hudson Bay Company expedition led by Michel

Laframboise killed eleven Indians south of "Umpqua Mountain," thought to be

located on the north side of the Rogue River (Douthit 1992:47). A second group led

by Ewing Young fired upon a group of Indians attempting to take meat from a

drying scaffold. Jesse Applegate detailed the account to Superintendent Anson Dart

in 1851:

His party of 18 men were encamped on the Too-too-ta-ne
near its mouth. A large number of the natives assembled at his
camp, and while in the act of stealing some meat from a scaffold, the
party being under arms received from Mr. Young, the order to fire, a
terrible slaughter of the unprepared natives ensued and the only
injury sustained by the assailants was a serious bite received by one
of the men while stripping the skin from the head of an Indian not
yet dead (OIA, Letters Received, August 19, 1851:2).

Another account of the Young massacre, made by a member of that fateful

party, alleged that only two Indians were killed to prevent them from informing

their village that the men in the expedition were ill and weakened with malaria

(Schwartz 1997:21). Ewing Young and some of his men from the previous journey
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returned to the region in 1837 while driving cattle and bent on revenge, stirred up

more violence by killing two Indians unprovoked (Schwartz 1997:24).

The Rogue River Indians were not going to allow the indiscriminate killing

of their members by these newcomers, so they resorted to acts of retaliation. In

1835, four American travelers heading to California were killed while passing

through the territory (Douthit 1992:49). Fort Umpqua, established in 1836 by the

Hudson Bay Company, was attacked in 1840 and several times in 1841 by Indians

who had recently suffered a smallpox epidemic (Schwartz 1997:24). Despite being

warned by the Fort of potential hostilities, two expeditions passed through Umpqua

country at this time without incident (Douthit 1992:48). Even though serious

violence was sporadic, these early confrontations and exaggerated accounts of

hostility fed a growing fear of the Indians of southwestern Oregon.

3.2.5 The Rogue River War and Indian Removal

The route into Oregon from California became heavily traveled in the

1840's. The Hudson Bay Company repeatedly used the route to drive sheep and

cattle to their posts (Douthit 1992:49-50). By 1846 American settlers had been

arriving in Oregon in great number by means of the Applegate Trail, which led

them through southern Oregon. Euro-American settlers and the "Rogue River"

Indians viewed each other with fear and hostility.

Hostilities increased further as miners came to southwestern Oregon. In

1852, gold discovered in the Rogue River drainage system lured miners to the



region. Miners forced entire villages away and degraded the waterways in an effort

to strike it rich. Subsequently, many brutal confrontations occurred between the

miners and the Indians. Miners formed volunteer companies to massacre any

Indians felt to be a threat. The anti-Indian sentiment was so strong that when non-

Indian people protested the outright extermination of the tribes, they were

threatened with death themselves (Beckham 1990).

To help protect the Indians from extermination, Joel Palmer negotiated

treaties with various bands of the Rogue River Indians in 1853 for cession of their

lands and removal to reserves. Roughly 2,000 square miles of land were taken in

exchange for $60,000, of which $15,000 was used to pay war claims made by

settlers, while the remaining $45,000 was paid in installments of blankets and other

items deemed useful for the Indians (Schwartz 1997:59). Three reservations were

created within the traditional homeland: the Table Rock Reservation, the Cow

Creek Reservation, and the Umpqua and Calapooia Reservation. Figure 3.2 shows

the location of these reservations. These reservations were only temporary,

although the Indians were led to believe they would be their permanent home.

These treaties did not provide for any additional governmental support, and they

did not protect the Indians from marauding Euro-American men bent on

annihilation. Virtually all of Indian lands had been ceded, but some settlers

continued to fight the Indians for political reasons and because of their belief that

the Rogue River Indians were terribly savage and should be exterminated.
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Attacks on the Indians continued after removal to the new reserves. Some

Indian groups fled to nearby Fort Lane (located on the south bank of the Rogue

River across from the Table Rock Reservation) for protection while other Indian

groups decided to remain on the reservations to fight when attacked. Still other

groups chose to abandon the reservations and go to war. With violence quickly

escalating in the region, Palmer knew it was time to remove the Indian population

from the area altogether before extermination was complete. He believed it would

be fairly simple to convince groups of peaceful Indians to move to the Coast

Reservation, but there would be resistance from those who had chosen to take an

offensive position against Euro-Americans. The Indians who had retreated to Fort

Lane began the long overland trek to the Grand Ronde Reservation in February

1856 (Schwartz 1997:113).

The Indians who chose to do battle were determined to fight to preserve

themselves, their homeland, and their way of life. During talks to convince them to

move to the Coast Reserve, Chief Tecumtum of the Rogue Rivers exclaimed:

This is my country; I was in it when these large trees were very
small, not (taller) than my head. My heart is sick with fighting, but I
want to live in my country. If the white people are willing, I will go
back to Deer Creek and live among them as I used to do; they can
visit my camp, and I will visit theirs but I will not lay down my
arms and go with you on the reserve. I will fight. Good-by (cited in
Schwartz 1997: 135).

And fight they did, incurring heavy losses. Historical accounts of the

various battles relate that the Indians were often out-numbered and out-gunned by



59

the volunteer and regular armies, resulting in a very high Indian body count

(Schwartz 1997). Lewis and Clark estimated through second-hand information

provided by the Indians along the Columbia River that the Indian population of

southern Oregon numbered approximately 13,250 in 1805, however, the high

casualty rate of war and disease reduced the population to only 2,885 in 1853-54

(Suttles 1990:146). Many Americans felt the war was out of control. One Captain

Ord of the regular army suggested 'the war be ended by putting all the gold-hunters

on a reservation, and paying them roundly to stay there, leaving this God-forsaken

country to the Indians" (cited in Schwartz 1997:121).

The Indians remained undefeated until the spring of 1856. With the end of

winter it was time for the Indians to gather and prepare food for the upcoming year,

but continual fighting would prevent them from procuring the necessary items for

their basic survival. The people were forced to choose between fighting themselves

into starvation or surrendering. Most groups were willing to surrender at this point,

but those led by Chief Tecumtum had another plan.

War weary, several bands agreed to gather and surrender themselves on

May 26, 1856 at Big Bend, a large meadow on the right bank of the Rogue River.

However, Tecumtum's warriors prevented these groups from traveling to Big

Bend. In their place Tecumtum and his people made their way to Big Bend and

surrounded the army camp that was expecting to receive the peaceful surrendering

Indians. A great battle ensued that kept the army from retreating from their hilltop

encampment. When reinforcements arrived, Tecumtum's people retreated into the
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wounding eighteen (Schwartz 1997:140). Indian casualties are not known but

expected to be numerous given the vantage point of the army camp firing upon

them.

On May 29 Palmer sent word to the Indian groups held back by Chief

Tecumtum to come in. They arrived the evening of May 30, and claimed that they

would have been there sooner had Tecumtum not threatened to shoot them if they

tried to leave. A volunteer command roamed the countryside to seek out Tecumtum

and other hostile remnant groups, to kill them or take them prisoner. Under

pressure, Tecumtum finally agreed to surrender on June 20, if the regular army

would provide escort to keep them safe from the volunteer armies. Under the escort

of 110 soldiers, Tecumtum and his people reached Port Orford on July 2.

The Rogue River people who had surrendered earlier were transported north

by the steamer Columbia. On June 21, 1856, the Columbia ferried them from Port

Orford to Portland, where they were led to the reservation. This first trip consisted

of friendly people who had camped at Port Orford during the war. Joel Palmer

traveled with them and reported that many were sick, and "they were very much

crowded on the forward deck," including "199 men, 226 women, 127 boys and 118

girls; 95 of the boys and girls were infants" (cited in Schwartz 1997:146). In his

diary Palmer noted that the Indians suffered on this voyage "on account of sea

sickness and being crowded up, and for want of proper covering and diet" (cited in

Schwartz 1997:146).
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In July 1856, a second voyage of the Columbia carried about 700 people

north to the reservation. Tecumtum's followers and other groups who resisted

leaving their homes and fought the armies consistently were marched overland to

the reservation beginning July 9. In 1857, a group of about 75 Rogue River Indians

were discovered by settlers, who killed all 10 men in the group, and the others were

sent off to the reserve. Several other small bands refused to be transported to the

reserve, even after several attempts by the military to march them there. Many

individuals avoided removal completely.

The Rogue River War proved to be an expensive endeavor, not only in

terms of money. The war cost the Indian people of southern Oregon 80,000 square

miles of their homeland and 80 percent of their population (Schwartz 1997: 148). It

is estimated that the Rogue River population numbered 9,500 individuals in 1851,

but only 1,943 made it to the Coast Reservation alive by mid-1857 (Schwartz

1997:149). All this was lost to a war created and sustained by politicians who

blatantly ignored government Indian policy in order to forward their own political

and economic agendas.

3.2.6 Geography of the Coast and Grand Ronde Reservations

President Franklin Pierce established the Coast Reserve by executive order

on November 9, 1855. The reserve consisted of nearly 1.4 million acres that

spanned over 100 miles of the central Oregon coast, from Cape Lookout in the

north to Sittcoos Creek in the south and spread up to 22 miles inland. In 1857 an
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additional lot was added to the east side of the Cascade Range to form the Grand

Ronde Reservation. Indians from the whole of western Oregon were placed on

these two reserves.

Military forts were constructed around the perimeter of the reserves. The

forts were strategically located near routes that led to the Willamette Valley (Van

Laere 2000:5 1), presumably to be in good position to protect the settlers from

marauding Indians, or vice versa. Fort Yamhill, built in March of 1856, 25 miles

from the town of Dayton, stood to guard the Grand Ronde reservation. Fort

Umpqua, built in July of 1856 and located on the mouth of the Umpqua River,

brought protection to the southern flank of the Coast Reserve. Lastly, Fort Hoskins

was built in July of 1856 on the eastern perimeter of the Coast Reserve on a

mountain pass 25 miles west of the city of Corvallis. A military fort was not

constructed to the north of the reservation, but a military blockhouse was

established on the reservation at the Siletz Agency. The placement made supplying

the forts with soldiers and goods comparatively simple. Both Dayton and Corvallis

were accessible by steamer, so supplies could be brought down the Willamette

River from Fort Vancouver.

The vast reservation was divided into sections, each governed by its own

agent. The Grand Ronde reservation on the eastern side of the Cascade Range was

set aside for the Kalapuya bands of the Willamette Valley. Due to its proximity to

river ports, the Grand Ronde was also a stopping place during the transportation of

other tribes to the Coast Reserve on the other side of the mountains. The Coast
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Reserve was broken into two parts. The Siletz Agency, situated on a hill

overlooking a meadow near the Siletz River, was the main governing entity for the

northern section of the Coast Reserve. The primary residents in this section

included the southern Oregon tribes, the Tillamook, and the Yaquina. The Alsea

sub-agency was established for the remaining southern section and was home to the

Alsea, Siuslaw, Coos, and Umpqua. Figure 3.3 maps the location of the Coast

Reservation, the Grand Ronde Reservation, and the surrounding military forts.

3.2.7 Problems on the Coast Reservation

The Coast Reserve was the first to be established under the new Western

Reservation Policy. Being conceptually new and in an experimental stage, the

reservation was not equipped to receive the new residents. Despite treaty promises,

shelters had not been built, and supplies had not been delivered. When the Indians

arrived on the reservations, there was nothing for them but unknown wilderness.

Indians from various tribes began to arrive on the reservations during 1856.

Traditionally, the spring and summer months were dominated by food gathering

and production. With the Rogue River War preventing those activities, many

southern Oregon tribes would have been unprepared for the upcoming winter had

they been left in their homeland. Even the tribes that had managed to secure plenty

of food were not allowed to bring their supplies to the reserves. The escorting

soldiers feared that weapons could be concealed within the food stored in large
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Figure 3.3 Map of the Coast and Grand Ronde Reservations
(Schwartz 1997:162)
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baskets; therefore baskets could not be brought to the reservation (Kasner 1977:12).

Additionally, transporting the heavy baskets would slow overland travel.

Food gathering at the reservation was virtually impossible upon arrival,

especially for those arriving in the fall and winter. Being late in the season, many of

the plant resources necessary for subsistence were no longer available. Even if they

had arrived earlier in the spring, it still would have been a challenge to obtain

enough food to support everyone. The people were unfamiliar with the territory, so

they did not know where food sources were located. Also, large populations were

concentrated in single areas, quickly diminishing any food resource available in the

local radius.

Palmer had described the central coast as being well suited for the

subsistence of Indians. However, the first Indian Agent at Siletz, Robert Metcalfe,

wrote that 800 out of 1000 square miles of land at the reserve were so

mountainous and destitute of vegetation that even mountain goats would perish

with hunger" (cited in Schwartz 1997:163). Apparently, the northern parts of the

reserve had lush forests with abundant game, but the rest of the reserve was

covered in dead trees, burnt from a forest fire (163). Metcalfe estimated that there

were only 5,000 acres of good agricultural land in the whole reservation, giving a

bleak outlook for the future success of the reservation (163).

Facing the upcoming cold and wet winter, the Indians on the Coast Reserve

were forced to construct shelters with whatever materials they could find. Trees

abounded upon the reserve. but lumber could not be immediately hewn because of
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military blockhouse to protect them from the elements, the Indians huddled

together in crude shanties in an attempt to keep warm and dry. In late 1857 only 27

board houses had been built with wood ready to build 30 more (Schwartz

1997:167). With the census noting 2,049 Indians on the reservation at that time,

each of the homes would have to house 36 people (167).

To complicate matters more, members of all tribes were placed in the same

location. Traditional enemies had to live side by side. Although many of these

groups had lived in close proximity to each other, they did not all share a uniform

culture or language, making communication very difficult. Fortunately, some

people were familiar with the regional trade language, Chinook Jargon (Kent

1973). However, many agency employees were not (Schwartz 1997:165).

The first few years on the Coast Reserve were very difficult, but problems

continued to hamper the well being of the Indians throughout the mid- to late-

nineteenth century. Chronic funding shortages and isolation from suppliers kept the

reservation population from obtaining necessary supplies in a timely fashion. The

lack of knowledge of agricultural techniques and a short growing season along the

coast prevented the reservation from securing bountiful crops every year to supply

and feed themselves adequately. Lastly, settlers in the Willamette Valley invaded

the reservation to gain access to the Pacific coast by making a road through the

middle of the reservation, and then they wanted to take away the remaining

reservation land for American settlement.



67

3.2.7.1 Funding

Lack of government funding caused tremendous problems on the

reservation. Most tribes on the reserve had unratified treaties, so no funds were

appropriated specifically for them. The Agents had to find money from the general

fund to feed, house, and clothe the majority of the reserve population. In 1858

Superintendent Nesmith lamented the fact that the government appropriated only

$160,500 for subsistence, when he estimated the total cost for the year would be

$484,700 (Annual Report 1858:2 16). Either the government did not realize the

great expense of supporting such a large group of people in a wilderness area, or

they did not care if the Indians starved.

These minimal appropriated funds were continuously late in arriving,

forcing the agents to purchase supplies on credit. By purchasing goods on credit,

the agents paid higher prices for the goods, so they could buy less for their money.

When funds finally arrived, they often had to be taken to San Francisco to be

cashed because the amounts were too large for the Oregon territory banks to

handle. Additionally, gold was the standard for transactions on the west coast, so

legal tender from the government did not bring full face value. Many agency

employees left their jobs because when paid by the government in paper money,

they made only 60 to 70 cents on the dollar (Van Laere 2000:90).

Corruption of the agents may have lessened the amount of funding available

to support the Indians on the reservation. Agents were accused of pocketing

appropriation money, buying personal supplies with the funds, and selling goods to
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local settlers that were intended for the Indians. Van Laere (2000) discusses the

alleged corruption of Siletz Agents Robert Metcalfe and Benjamin Biddle. Metcalfe

was accused of leaving office with $40,000 in appropriated funds (166), while

Biddle was accused of selling flour to a miner on the beach and various supplies to

his employees, doctoring payment vouchers, and reporting misinformation to the

Superintendent (177-181).

3.2.7.2 Isolation and Lack ofInfrastructure

Joel Palmer chose the central Oregon coast for a reservation because it was

remote, far from the regions populated by settlers. This isolation proved

problematic. With the Pacific Ocean to the west and the Coast Range to the east,

two significant barriers flanked the Coast Reserve. The ocean is violent, and the

bays dangerous to navigate into. The rivers did not have channels deep enough for

large vessels to ply inland. There were no roads, just trails through the mountains

that became impassable during the rainy winter months. The wet weather bogged

the trails with mud, and heavy rain and snowmelt swelled streams preventing their

crossing. Indians often had to manually carry their supplies to the agency.

Initially, the reservation was to be furnished by supplies shipped to the coast

and then transported overland to the agency. After the initial shipment of goods

made it safely into Yaquina Bay, Superintendent Hedges proclaimed the bay to be

perfectly safe in good weather" (OIA, Letters Received 11/07/1856), but a second

shipment to arrive in December 1856 met with disaster. The ship attempted to enter
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tragically losing much of the cargo. To make it through the winter, Agent Metcalfe

contracted with a flourmill located near Fort Hoskins; however, high snow

prevented wagons or mules from transporting it to the hungry reservation. The

Indians themselves had to carry roughly 20,000 pounds of flour on their backs

through the snow (Schwartz 1997:165).

The supply of rations did not last long, and needless to say, the Indians on

the reserve were displeased with the entire situation. Captain Augur from Fort

Hoskins reported in mid-February 1857 that 1,500 people "have been for over a

month without a pound of flour and are now without meat," and many planned to

return to southern Oregon in the spring, prepared to fight if opposed (OIA, Letters

Received 02/16/1857). The people were rapidly dying from starvation, disease, and

exposure to the elements, and would do anything deemed necessary to survive.

3.2.7.3 Intrusion and Reduction

Although Joel Palmer believed the rugged terrain of the Oregon coast would

be undesirable to settlers, non-Indians began infiltrating the area early in the history

of the Coast Reserve. Settlers from the Willamette Valley explored the region for

food resources, and in 1859, gold miners attempted to stake their claims on the

reservation (Van Laere 2000). Yaquina Bay drew commercial interest as a harbor

for shipping and for harvesting oysters, and non-Indians passing through the region
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to the coast often sold liquor to the Indians, knowingly breaking the rules

prohibiting alcohol on the reservation (Van Laere 2000).

Yaquina Bay quickly became a popular destination for the people of the

Willamette Valley, so construction of a road from Corvallis to the coast began in

1864. Since the Coast Reserve was established by executive order, rather than by a

ratified treaty, the reservation was subject to reduction. Figure 3.4 shows the

progressive reduction in size of the Coast Reserve. To facilitate the road, the

President removed a 25-mile wide tract of land from the Willamette Valley to the

coast (Ruby and Brown 1986:50). This divided the reservation into two sections,

the southern section becoming the Alsea Sub-Agency. The section of land removed

from the reservation became available for non-Indian settlement.

With the opening of Yaquina Bay for settlement, there was concern about

contact between these settlers and the Indians on the Coast Reservation. A major

concern was that the settlers would provide the Indians with quantities of whiskey.

But according to Agent Simpson, having the settlers as neighbors "proved an

advantage to the Indians, by furnishing them with a market for their furs, skins,

[and] surplus vegetables" (Annual Report 1866:86).

Even with this reduction, settlers asserted that the Coast Reserve and the

Alsea Sub-Agency contained more land than necessary to support the Indians and

should be reduced in size to allow for even more Euro-American settlement on the

coast. In 1875, the Alsea Sub-Agency became public lands, and the Indians were

forced to move to the northern section of the reservation at Siletz (Van Laere
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2000). By this time the Coast Reserve had been reduced to 223,000 acres from an

original 1,383,000 (Zucker 1984:112).

The reduction of the Coast Reserve continued with the implementation of

the General Allotment Act of 1887. This act allotted pieces of land of a specified

size to individual Indians. Approximately 175,000 acres of land remaining after the

allotments were purchased from the Indians by the government for $142,000,

which in turn sold the same land to settlers for a total of $263,500 (Van Laere

2000). Reductions continued through the sale of individual allotments, and by 1954

only 3,200 acres remained of the reservation (Zucker 1983:112). Termination

closed the reservation in 1956, leaving no land for the Indians residing there.

3.2.8 Subsistence on the Coast Reservation

The goal of the Agents was to turn the Indians to agriculture so that they

may become self-supporting; however, farming was a foreign concept to most of

the Indians on the reservation. Metcalfe wrote in 1858 that four-fifths of the people

had never seen modern farming implements and were equally unfamiliar with the

natural resources found on the reservation (Annual Report 1858:252). Congress

promised to provide training and supplies but did not do so. There was often a lack

of proper equipment and suitable seed for planting. The mountainous terrain was

overgrown with fern, so the rickety plows and old work animals were not able to

efficiently remove them. Mills were built with inferior engineering and did not
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work. In fact, the reservation did not have both a working sawmill and gristmill

until 1877, twenty-two years after people first moved to the reservation.

Being newcomers to the area, neither the government employees nor the

Indians knew what crops would successfully grow along the Oregon coast. They

soon found out that the growing season is fairly short and that summer nights are

often too cold. The common American staples of wheat, corn and beans would not

grow in the region. Some hardy garden vegetables would grow, but the yields were

frequently poor. This meant the government often had to supply the reservation

with food to keep the people from starving. In 1858 Superintendent Nesmith

reported that "[tihe first year they were wholly subsisted by the government, and

nearly so last year, owing to the crops being extremely light, resulting from the

ground being newly broken and the season remarkably unfavorable" (Annual

Report 1858:2 15). The Superintendent continues to say that he considered it his

"duty to give them their rations of beef and flour ..... (Annual Report 1858:2 15).

Agent Metcalfe reporting from the Coast Reserve during the same year

recounted the specifics of their subsistence troubles. By this time a total of 501

acres of land had been plowed and planted with wheat, oats, potatoes, turnips, corn,

cabbage and garden vegetables. However, yields were very low due to a heavy

growth of fern that could not be controlled. An additional 124 acres had been

plowed, but Metcalfe was unable to procure seed because, as he states, "during the

total destitution of food last winter, I was compelled to issue all of my seed peas

and potatoes" (Annual Report 1858:25 1). Regarding the natural animal resources in
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the immediate area, Metcalfe complained that the wild game, which was tolerable

abundant last year, have all been driven back to the high mountains, and as the

spring salmon do not run up any of these streams it leaves us entirely destitute of

food during the spring and summer, except as it has been supplied by the

government" (Annual Report 1858:251).

In May 1862, Superintendent Rector visited the Coast Reserve and listened

to the concerns of various chiefs and headmen. Each expressed their displeasure

with their treatment and the food provided for them. Sixes George stated:

I will soon be a horse as I am eating oats. Our people have had to eat
frozen potatoes that are rotten, and the carcasses of dead horses.
They are dying very fast, and my heart is sick. I think rotten potatoes
are not good for any people. I can eat oats but don't like them. My
people complain of hunger and want to go back to Sixes River again
(OIA, Letters Received 05/24-26/1 862).

Old Bill of the Rogue Rivers added:

We have little to eat and sometimes nothing at all. Potatoes that are
rotten are not good for any people to eat. Many of our people have
no clothes. We have suffered much and many have died. . .(OIA,
Letters Received 05/24-26/1 862).

Chief William of the Chetco complained of not receiving promised goods:

The goods you send to us in the little ship was not given to us. I
don't know what became of them. We get one cup full of flour for
our days work. We are Slaves. Nine of my people died last winter
from hunger and cold (OIA, Letters Received 05/24-26/1862).
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By 1866 conditions on the Coast Reserve had apparently improved. Agent

Simpson reports that "[elvery Indian family, with few exceptions, are now provided

with a good substantial dwelling, surrounded by a small well cultivated

garden,.. .supplying food for their immediate wants" (Annual Report 1866:85).

Additionally, the reservation had 764 acres under cultivation, sown with wheat,

potatoes, oats, peas, turnips and other assorted vegetables, plus another 470 acres

grown specifically for seeds to plant the next year's crops, forage for agency stock,

and "food for the old and destitute Indians," who were unable to support

themselves (Annual Report 1866:85). Agent Simpson even provided an

introduction to raising cattle by purchasing "a few milch cows" to teach the people

how to care for cattle and to provide some milk and butter for the reservation (86).

In 1 868 the potato crop was lost due to a late frost, and 1,000 bushel of

potatoes had to be purchased to use as seed for the next season (Annual Report

1869:171). Oats continued to grow well, and Agent Simpson thought that the

Indians "might sell three or four thousand bushels, and have an ample supply left to

last them through the winter" (Annual Report 1869:171). Agent Simpson also had a

policy of giving the Indians passes to work off the reservation for settlers in the

surrounding region (Annual Report 1870:52). By selling surplus grains and

working off the reservation, the Indians earned money to purchase food and other

goods of their own.

Agent Palmer's first report on the Coast Reserve was very negative in

regards to the progress made by Agent Simpson on the reservation, but Palmer's
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second report in 1872 states that improvements and progress had been made "in

every department" (Annual Report 1872:368). Harvests of wheat, oats and potatoes

were projected to be sufficient for the upcoming year, but Palmer noted that in the

previous year "it was necessary to subsist a large proportion of the Indians at the

expense of the Government" (Annual Report 1872:369). Palmer continued

Simpson's pass system allowing the Indians to work off the reservation, and with

the money earned the Indians purchased work-horses, wagons, and harnesses, and

he further states that "a large proportion of the Indians have the means of subsisting

themselves" (Annual Report 1872:370). To ensure their subsistence through the

upcoming winter, however, Palmer purchased a fish net to use at the mouth of the

Siletz River, and he "encouraged the taking and drying in large quantities, of

smelts, furnishing barrels and salt to put them up for winter use" (Annual Report

1872:370).

Agent Fairchild replaced Palmer in 1873. In his first report, Fairchild states

that the Indians on the reservation were quite alarmed by the outbreak of the Modoc

War, so Palmer had brought all the Indians in outlying areas in to live near the

agency. This caused great hardship since the Indians hastily abandoned all their

provisions to come to the agency. The winter stores at the agency were quickly

exhausted, and Fairchild "was compelled to purchase and issue food till the

potatoes were sufficiently grown to afford means of subsistence" (Annual Report

1873:322). Unfortunately, potato rot set in, and in dismay Fairchild states, "As this
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crop is the sole dependence of very many families for their winter subsistence, I

fear much suffering will result" (Annual Report 1873:322).

According to his 1874 report, Fairchild issued government grain and

purchased flour to help subsist 1,000 people during that winter (Annual Report

1874:320). During this year Fairchild reports, many have purchased teams and

cows by their labor for farmers in the vicinity. A year ago not more than two or

three were the owners of cattle, and none, I think, made any use of the milk. Now a

considerable number own from one to three cows, which they milk regularly, and

some are manufacturing butter for sale" (Annual Report 1874:32 1).

After noting the entire failure of the potato crop due to blight for three

straight years, Agent Bagley reported in 1878 that the potato crop appeared to be

free of the blight for the first time in five years (Annual Report 1878:121).

Although some fields of wheat and oats produced a surplus that year, Agent Bagley

did not think it would be enough to supply the entire reservation (121). Despite the

fishing nets purchased by Palmer six years previously, Agent Bagley reports, avery

little fishing or hunting is done by [the Indiansl" (121).

During Agent Bagley's tenure, the Alsea Sub-Agency was closed and the

Alsea and Nestucca Indians moved to the northern section of the reservation. News

that these Indians were starving reached the Weekly Corvallis Gazette by way of a

letter to the editor penned by George 1-larney:

The Alsea and Nestucca Indians were removed about one year ago
from their reserve on the Lower Alsea to the Siletz, and no extra
provision made for their maintenance, as was promised.. .These
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Indians are now actually dying off, fast, from starvation. Their sole
living is gained from what little fishing they can do. For some time
past a majority of them have been living on muscles [sici and the
remains of the whale that was washed ashore on North Beach a few
weeks since (Weekly Corvallis Gazette September 7, 1877).

Agent Bagley responded with his own letter to the editor:

though our allotments of Government funds have been very small
no Indians belonging to this Agency have died from starvation. . . .In
addition to a considerable quantity of provision furnished them by
me, they have the source of supplies as they have ever had, "viz:"
the ocean. Could they be given all the food in Oregon, they would
eat whale blubber as a luxury (Weekly Corvallis Gazette September
21, 1877).

George Harney's description of starving Indians sounds as if the Indians

were just subsisting themselves according to traditional means. Coastal tribes

consumed great quantities of mussels and fish and occasional whale prior to

contact with Euro-Americans. It appears that this group was taking advantage of

natural resources when government rations were slim.

Agent Swan, who replaced Bagley, reported in 1879 that some of the crops

look good, while others appear to suffer from "rust" and would have a low yield

(Annual Report 1879:132). With the receipt of new work animals and farming

implements, more acreage was put under cultivation in 1880 (Annual Report

1880:143), and crop yields significantly increased in 1881. Agent Swan's report

tallied a total of 1,500 bushels of wheat, 3,000 bushels of oats, 2,500 bushels of

potatoes harvested in 1879 (Annual Report 1879:132), while 3,150 bushels of

wheat, 13,380 bushels of oats, and 16,000 bushels of potatoes were harvested in



79

1881 (Annual Report 1881:146-147). Under Agent Swan's direction, the yield in

oats and potatoes continued to increase with 24,750 bushels of oats, and 23,520

bushels of potatoes harvested in 1882; however, the wheat yield was slightly less at

2,490 bushels (Annual Report 1882:139).

Besides finding work among the settlers off the reservation, Agent Swan

reported that some Indians were employed in the transportation of goods to and

from the reservation (Annual Report 1880:143; Annual Report 1881:147; Annual

Report 1882:139). Other occupations noted by Swan include interpreter, assistant

farmer, teamster, carpenters, blacksmith, ferryman, mail carrier, janitor, assistant

engineer, seamstress, assistant teacher, laundress, and police officers (Annual

Report 1882:140). Additionally, some Indian women churned butter for sale off the

reservation (Annual Report 1882:142). These activities provided earnings that

could be used to purchase goods and food to supplement the crops.

Agent Wadsworth, who replaced Agent Swan, noted in his 1883 report that

crops would be lighter than in recent years due to the dry conditions that summer

and because the fields had not been rotated and were needing to be left fallow to

renew the soil (Annual Report 1883:130). Agent Wadsworth claimed the yield

would be light, but his yield estimates were comparable to the previous year with

potatoes totaling 20,000 bushels and oats totaling 25,500 bushels, with the

exception of wheat, which Agent Wadsworth estimated would yield only 1,700

bushels (130).



Agent Wadsworth reported in 1884 that circumstances had not been

favorable to raising crops that year. Early in the growing season the weather turned

dry and cold, and then rains came turning the grain yellow and damaging the hay

harvest (Annual Report 1884:145). Five thousand bushels of grain were lost due to

these late rains (Annual Report 1885:167). In his 1886 report, Agent Wadsworth

was pleased with the year's progress and states:

Where want and nakedness once held sway you would find peace
and contentment, food and raiment, those who are able to work, with
few exceptions, having plenty to eat, drink, and wear as well
behaved community as you would wish to see... (Annual Report
1886 :2 15).

Wadsworth also detailed the industriousness of the Indians upon the reserve:

This people as a whole are a working people. The most of
these tribes are industrious. They nearly all have a piece of land and
raise some garden and more or less grain. Most of the grain raised is
oats. Nearly all raise a field of oats, with potatoes, carrots, turnips,
parsnips, cabbage, &c. In addition to this they work for farmers
about the country in harvest, picking hops, chopping wood, and the
various kinds of work to be had. They make first rate saw-mill men,
good men in the woods, cutting and hauling logs. It is said by many
hop-raisers that the Siletz Indians are the best hop-pickers there are
in the land, even better than the white people (Annual Report
18 86 :2 16).

Agent Lane notes additional industrious pursuits of the Indians on the Coast

Reserve:

The raising and marketing of oats, hay and potatoes, with a
few cattle and hogs constitute the bulk of the products of Indian
industry within the reservation. The establishment of salmon



canneries within the vicinity is opening up a good market for this
popular fish, of which the rivers of the Siletz, at certain seasons,
produce an abundance, and I anticipate that some of the Indian
fishermen will realize several hundred dollars each from this source
this fall (Annual Report 1888:2 10).

The Indians suffered through difficult times in the early years on the Coast

Reservation. During these times, the government provided scanty rations and

supplies to subsist them until circumstances became better. With each passing year,

however, the Indians cultivated more land, yielding more crops to feed themselves

and selling the surplus for cash to supplement their diet with Euro American foods.

Of course there were setbacks when inclement weather or pests decimated the

fields, but according to the agent reports, the Indians managed to find ways to

supplement their crops by earning an income to provide for their families.

3.2.9 Health on the Coast Reserve

The tribes came to the reservation in poor health. The Rogue River war

weakened many people. The war prevented tribes from obtaining adequate

subsistence, caused tremendous stress, and physically wounded and killed unknown

numbers. Additional trauma occurred en route to the reservation. Whether shipped

by steamer or marched overland to the reservation, the people were exposed to the

elements and to diseases, plus they had little to eat for considerable lengths of time.

After arriving on the reservation the hardships continued. Nevertheless,

Agent Metcalfe described the health of the Indians to be good. He reported that

"the coast tribes are healthy, and many of them are increasing in number" (Annual
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Report 1858:253). The exception to this picture of health were the upper Rogue

River Indians who were, according to Agent Metcalfe, 'diminishing very

rapidly...Almost daily we hear of the death of some of those people; they die with

disease of the lungs contracted by exposure during the war" (253). Traditionally an

inland people, the Rogue River Indians were not accustomed to the coastal

environment, causing greater hardship to their population than to the other Indian

groups on the reservation.

Agent Simpson reports the health of the Indians on the Coast Reservation in

1867 as improved. He states that there had been less diseases of a syphilitic

character to contend with. Contagious diseases have carried off a few, and diseases

of the lungs prevail to some extent, yet I think, upon the whole, the general health

of the Indians is much better than at any time since I have first known them"

(Annual Report 1867:90).

The health of the Indians continued to be good until mid-1874, when

several men became sick and died. Agent Fairchild explains the cause of the

epidemic:

[T]he potato-crop was this year an entire failure, and subsistence
had to be issued to the Indians. As soon as the crops were planted in
the spring, I did not feel justified in longer issuing food, and there
being none on the reservation, was compelled to permit them to
leave and seek labor outside. While there, living in tents, usually on
the bank of some sluggish stream, the disease would become very
seated before they would return, and then frequently too late
(Annual Report 1874:32 1).
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By the writing of Fairchild's third report in 1875, the deaths had come to a

stop (Annual Report 1875:352). However, Agent Bagley reported in 1876 that the

health of the Indians was not better. In fact he states, "Owing to the want of

medical attention and the lack of supplies for the sick, the sanitary condition of the

Indians is not as good as it has been. Some have died who perhaps would not, had

there been a Department physician to attend them..." (Annual Report 1876:124).

Lack of funding prevented the agents from hiring doctors to serve the needs of the

reservation.

Sexually transmitted diseases proved to be a continuing problem on the

reservation. Syphilis is often noted as a main concern, but other sexually

transmitted diseases surely infected the Indians also. Agent Swan reported each

year that the Indians contracted these diseases through relations with soldiers that

were previously stationed near the reservation and with settlers while working

away from the reservation (Annual Reports 1879; 1880; 1881; 1882).

Prior to Euro-American contact, the Native American tribes in the

Willamette Valley and southwestern Oregon led a healthful existence with plenty

of resources to sustain themselves. With the arrival of Euro-Americans, the lives of

these peoples changed dramatically. Weakened by disease, warfare, and

malnutrition, the U.S. government forced them onto the Coast reservation where

disease, malnutrition, and even outright starvation persisted because treaty

promises were not ratified by Congress. Despite the many hardships suffered, the

Confederated Tribes of the Siletz persevered.
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3.3 HISTORY OF THE KLAMATH CONFEDERATED TRIBES

The Klamath Reservation consists of three Native American tribes that

traditionally lived in the area on and around the present reservation grounds. The

reservation encompasses a large portion of the traditional homeland of the

Klamath. The United States government also placed the Modoc and the Yahuskin

band of Northern Paiutes upon this reservation. Although the Kiamath and Modoc

were on fairly friendly terms historically, tensions rose between the two and neither

group approved of the Yahuskin.

3.3.1 The Yahuskin Band of Northern Paiute

The Northern Paiute lived in the Great Basin, a region characterized by its

desert landscape traversed by small streams that flow into landlocked, brackish

lakes that support oases of vegetation and wildlife. The region is also known as

Basin and Range country due to the mountains that run north and south through the

area. As this region is not densely vegetated, large human populations could not

exist there. The Northern Paiute lived throughout this territory scattered into

several small autonomous bands, each numbering between 50 and 200 people.

Although each band had a home territory, the bands residing in more arid regions

often visited their neighboring territories to procure certain resources (Stewart

1939:130). Figure 3.5 shows the location of the various Northern Paiute bands.

Centered on Silver, Summer, and Abert Lakes, the Yahuskin band lived in

an area that bordered the Klamath and Modoc territories. Stewart (1939:131-1 32)
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obtained from his Yahuskin informants the name Goyatoka, which translates into

"crawfish eaters." The informants believed this name was bestowed upon them

quite recently; however, they could not recall any other name for themselves (132).

American explorers and settlers commonly referred to the Northern Paiute bands

and other Indian groups in the general area as "Snake Indians," causing much

confusion in the literature (Stewart 1939:127).

Very little ethnographic information relating specifically to the Yahuskin

band is available (Silvermoon 1985:48). As the environment is fairly uniform

throughout the Great Basin, inferences about the subsistence of the Yahuskin can

be made from the nearest neighboring band, the Kidutodado (also known as the

Surprise Valley Paiute), who lived directly southeast of the Yahuskin. According to

Kelly (1932), who provides the sole ethnography on this band, the Kidutodado

practiced a seasonal round, gathering resources throughout the year and caching

these stores near multiple winter settlement sites. As several cache locations

existed, the group moved the winter settlement as each cache emptied. Fresh game,

particularly rabbit and antelope, supplemented the winter stores of seeds, roots, and

dried meats. As spring approached, winter villages disbanded and fishing began in

the creeks and streams. Kidutodado informants report that the Yahuskin practiced

lake and deep stream fishing and hunted game by driving animals over cut banks

(Kelly 1932:96). Throughout spring and summer the Kidutodado gathered various

root crops as they became available. By late summer, grass seed became the

primary harvest, quickly followed by various berries. Pinyon nuts, a staple in the
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diets of other Great Basin peoples, are not abundant in this area (Silvermoon

1985:47-48). Hunting occurred year-round, often as a communal affair. Both men

and women hunted small mammals, while only men stalked larger game such as

deer and antelope. In autumn waterfowl and other birds, including prairie chicken

and grouse, became the focus of the hunters. Although the Kidutodado and other

bands practiced a generalized seasonal round, Steward (193 8:233-234) suggests

that the Yahuskin may have favored a more sedentary and specialized pattern than

other Northern Paiute bands because abrupt escarpments dominate the traditional

Yahuskin homeland.

3.3.2 The Modoc

The Modoc occupied an area to the south of the Klamath, encompassing the

entirety of the Lost River drainage, including Clear Lake and Tule Lake. To the

east of Tule Lake sits Lower Klamath Lake, the third major body of water in the

Modoc territory. Farther to the cast neighbored the Shasta Indians, an enemy the

Modoc feared, and to the west neighbored the Yahuskin and Kidutodado bands of

Northern Paiute, with whom the Modoc shared the shores of Goose Lake. The

Achomawi lived to the south along Pit River, an enemy tribe that the Modoc oflen

raided for slaves. Figure 3.6 displays traditional Modoc territory.

According to Ray (1963), the Modoc practiced a seasonal round, gathering

resources as they became available throughout the year and storing them for winter

consumption. The Modoc territory provided valuable resources amidst the dry
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deserts and lava beds in the region. In early spring the Modoc abandoned winter

homes for fishery locations, where men caught suckers and the women dried the

fish and collected desert parsley. Salmon did not run in the waterways of Modoc

territory but could be obtained through trade with the Klamath (Ray 1963:192). As

the suckers diminished, the Modoc moved to fields where women dug epos roots,

which is a member of the carrot family, and the men commenced trout fishing in

nearby streams. This was also a time of waterfowl egg gathering. The Modoc

moved once again at the onset of summer to gather and roast camas, which was not

abundant; however, the Modoc discovered a way to leach the poison out of white,

or death, camas, increasing the amount of camas that could be utilized overall (Ray

1963:199). Men continued to fish, but also hunted nearby waterfowl and small

game in addition to mountain sheep and antelope in outlying areas. Toward the end

of summer, the women dug other edible roots, harvested seeds of the water lily

(wokus) and other seed-bearing plants, and also gathered lowland berries and fruit,

while the men fished a second run of suckers. The Modoc then traveled to higher

elevations where the men hunted deer and elk, and the women harvested

huckleberries and other fruits found in the mountains. As winter approached, the

Modoc returned to their winter settlements, but the men continued to fish

throughout the winter and hunted when necessary. Although the Modoc utilized

fish, hunting assumed a greater importance in their subsistence (Ray 1963:192).



3.3.3 The Kiamath

The Klamath occupied an area on the east side of the Cascade Mountains

from the Deschutes River in the north to the Klamath River in the south. Their

territory ranged eastward from the slopes of the mountains to the headwaters of the

Sycan and Sprague Rivers. Within the western area of this region are mountainous

forests of pine and extensive wetlands, including Upper Klamath Lake, Kiamath

Marsh, and the Williamson and Sprague Rivers. The far eastern edge of the

territory borders basin and range lands, and so is more arid and less productive. The

Kiamath basin rests at about 4000 feet above sea level, a height that causes frozen

winters, year-round frosts, and dry hot summer days. The Klamath lived near

several other tribal groups. The Shasta lived to the southwest, the Takelma and

Molala were to the west, and various bands of Northern Paiute lived to the north

and east. The Modoc lived in drier territory directly to the south of the Kiamath and

are closely related. They share a similar dialects of the Penutian language phylum,

have common cultural traits, and they often intermarried. However, the two groups

remained distinct entities. Figure 3.7 displays traditional Kiamath territory.

Prehistoric estimates of Klamath and Modoc populations range from 1,000

to 2,000, with the Klamath totaling about two-thirds of the population (Sobel

1992:9). The Klamath were divided into five or six groups, or triblets, each

consisting of autonomous villages in separate geographic areas. Although the

triblets often came together for social or warring activities, the triblets also fought

amongst themselves.
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The traditional Kiamath formed permanent winter settlements, but during

summer months the Klamath visited temporary camps throughout their territory. A

large number built their permanent settlements around Klamath Marsh (Gatschet

1 890:lxxv-lxxvi). According to Superintendent Palmer in 1854, there were 13

villages around Klamath Marsh totaling 415 people (Sobel 1992:11). Settlements

were also common on the lower reaches of the rivers, particularly the Williamson

River. The permanent winter homes consisted of earthen lodges dug many feet

deep to ward off the chill of the frozen winters typical of the region. Summer

homes were temporary shelters made of matting draped over a pole frame.

The Klamath practiced a seasonal subsistence round (Sobel 1992). As the

seasons changed and certain foods became available in a given area, the Klamath

moved in to harvest and process that resource. During the winter months, the

people lived in permanent earth lodges and subsisted on foodstuffs that had been

gathered and stored in the previous seasons. This diet was supplemented with

occasional fish and game that could be obtained fresh. If the stores ran low at the

end of winter, moss, lichens, and the inner bark of pine trees could be eaten to

survive until the early spring fish runs began.

When the fish began running up the rivers in early spring, the Klamath

abandoned their winter homes to camp near the rivers to catch the fish. Various

species of fish ran in the rivers, including salmon, trout, sucker, chub, and speckled

dace. Salmon was the most abundant fish in the rivers and considered to be the

staple fish of the Klamath prior to 1910, when dams were completed on the
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Klamath River (Hall personal communication June 6, 2001). Shellfish were also

collected from the rivers. The fish were eaten fresh to nourish lean bodies after the

long winter, and many more fish were dried for the upcoming winter. Stern

(1965:11) estimates that 50 tons of fish could be caught and dried at a single fishing

station.

During late spring and early summer, the Klamath continued to fish but

concentrated on gathering resources from meadows and marshes, specifically plant

foods, waterfowl, and eggs. Various parts of plants were utilized for food,

including roots, stems, leaves, seeds and fruits. Two root plants gathered at this

time proved important for winter subsistence. The bulb of the camas plant was

gathered and baked in large quantities in earth ovens to preserve them for the

winter. The epos root was also collected at this time.

In late summer, another important plant food resource became available.

The triblets came together to gather the seeds of wokus, a waterlily that grows

prolifically in the marshes and lakes of the region. More than 10,000 acres of

wokus were available for harvest in a good year (Stern 1965:13). The wokus seeds

were parched, ground, and then boiled into mush (Sobel 1992:40) or formed into

cakes and baked in ashes (Meacham 1875). After several weeks of wokus

harvesting, the Klamath scattered into the mountains to gather ripe fruits, berries.

and seeds. Plant foods were critical to the traditional Klamath diet, particularly

wokus seeds, which are believed to have prevented diabetes in pre-historic times

(Hall personal communication September 13, 2001).
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Throughout the seasons when women gathered the various plant foods, the

men hunted game and waterfowl. Antelope, deer, mountain sheep and bear were

hunted in the uplands, but smaller game and waterfowl composed more of the

Klamath's meat supply (Sobel 1992:29). Waterfowl common to the lakes and

marshes included ducks, geese, swans, cranes, loons and gulls.

3.3.4 Euro-American Contacts and Relations

The desert interior of western America was explored and settled

significantly later than most other parts of the country. Early explorers did not see

much value in the dry desert lands before them, and the fur trappers quickly learned

that beaver was not abundant in the streams, so the Klamath, Modoc, and Yahuskin

went relatively unnoticed by the American public until the mid-1800's. Land-

seekers and gold miners soon encountered and often came into conflict with these

tribes, ultimately resulting in a treaty that established a reservation meant to confine

the Indians and open the land for American settlement. The Yahuskin and factions

of the Kiamath and Modoc tribes did not peacefully accept this forced arrangement

and fought to keep their land and freedom.

3.3.4.1 Contact and Relations wit/i the Kiamatli

The Klamath enjoyed a longer period of isolation from Euro-Americans

than did many of the other tribes in Oregon. The first recorded visit into Klamath

territory occurred in 1825 when Finan McDonald led a Hudson's Bay trapping
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expedition into the region. However, contact between the Kiamath and Euro-

Americans did not occur until the next year when a second Hudson's Bay trapping

expedition led by Peter Skene Ogden in 1826. Ogden's journal notes that a group of

men from his party visited a camp consisting of 20 tents on November 29, 1826,

and a few days later on December 3, several Kiamath traded roots with Ogden's

camp (Sobel 1992:50-5 1). Ogden referred to the tribe he met there as the

'Clammitt," presumably their name in Chinook jargon, for it is not a word native to

the Kiamath language (Sobel 1992:48).

As the Ogden and McDonald expeditions did not find the Kiamath territory

to be lucrative in beaver, Euro-Americans did not return to the region for nearly

twenty years. John C. Fremont and his party of explorers arrived in the Kiamath

Basin in December 1843. On December 10, Fremont introduced his party to the

Klamath with a show of hostility, as he knew the Klamath were rumored to be

savage. Fremont explains in his journal that the 'character of courage and hostility

attributed to the Indians of this quarter induced more than usual precaution; and,

seeing smokes rising from the middle of the lake and along the opposite shores, I

directed the howitzer to be fired" (cited in Sobel 1992:53). However, relations were

friendly the following day when Fremont's party traveled to the village they had

fired upon. Upon nearing the village, Fremont writes, .two persons were seen

advancing to meet us.. .We were surprised, on riding up, to find one of them a

woman, having never before known a squaw to take part in the business of war.

They were the village chief and his wife, who.. .had come out to meet their fate
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together" (cited in Sobel 1992:54). The chief is identified as Skatiagitko. who

kindly guided Fremont and his party of explorers to Summer Lake and out of

Klamath territory on December 16.

The first official exploration of the Kiamath Basin by the United States

government occurred in 1855. Led by Lieutenant R. S. Williamson, the party was

to explore and survey the region for a railroad route. A record of the journey states

that Williamson's party "surprised two Indians on the shore [of Kiamath Marsh],

and endeavored to make them understand that we were friendly; but they evidently

distrusted our professions, and escaped as soon as possible" (cited in Sobel

1992:56). Arriving at a settlement along Kiamath Marsh, the villagers had taken to

their canoes and were shouting at their visitors to leave from the middle of the

marsh (Sobel 1992:56).

These foreigners rightly intimidated the Kiamath. The Rogue River War to

the west and conflicts between the Modoc and American miners and settlers to the

south were raging, claiming the lives of many Indians in those regions and

drastically changing the lives of those who survived the slaughters. But despite the

initial fear, the Kiamath helped Williamson's party cross the Williamson River in

canoes, possibly to expedite the strangers' departure from the area (Sobel 1992:56).

Although the Klamath did not experience much contact with Euro-

Americans in their homeland initially, the Klamath were well aware of their

neighbors in outlying regions. As early as the 1 830's, the Kiamath began to

regularly travel beyond their traditional territories for trading purposes. The
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Klamath Trail connected the Kiamath with the trading center at the Dalles on the

Columbia River to the north. It was at this trading center that the Kiamath became

introduced to guns, horses, and the Plains Indian culture, parts of which the

Klamath adopted. Ogden reports that in 1826 the Kiamath possessed no firearms,

owned a single horse, and were the victim of raids by the Nez Perce and Cayuse

(Sobel 1992:6 1). However, by the time Williamson reached the Klamath in 1855,

the villagers had numerous horses.

Apparently the Kiamath conducted raids on the Shasta and Pit River Indians

in order to capture slaves to trade with other tribes for horses and additional goods.

In fact, a missionary wrote in 1843 that the Kiamath sold slaves for "three horses

each, some cheaper" (cited in Stern 1965:23). Chief Chiloquin explains the

Kiamath reasoning for raids on their neighbors, 'We found we could make money

by war, for we sold provisions and property captured for horses and other things we

needed. . . . We made war because we made money by it and we rather got to like it

anyhow" (cited in Stem 1966:23). The Kiamath enjoyed this newfound

accumulation of wealth through warfare and trade. Traditionally, the Kiamath

shamans held the highest social status in the tribe, but with new avenues to gain

power and wealth, warring chiefs became more important in Kiamath communities.

Although the Kiamath had become increasingly warlike with their

aboriginal neighbors, only a limited number of hostile bands accosted settlers in

their territory. Many Kiamath were knowledgeable of the level of Euro-American

settlement throughout the surrounding regions, and several had lived and worked



among them in towns in the Willamette Valley and elsewhere. For the majority of

the Klamath, the strategy for survival in the midst of the growing population of

settlers was to keep the peace (Stern 1965:27). They were fully aware of the deadly

outcomes experienced by other tribes that had attempted to fight the unwelcome

settlers and drive them away. Occasional skirmishes were unavoidable from

increasing contact between the Klamath and the settlers and miners passing through

the territory to the gold claims in southwestern Oregon. In most cases, however, the

United States government placed blame on the newcomers for causing the incidents

(Stern 1965:30).

As a result of these conflicts, legislation for the purchase of Klamath land

began as early as 1849. This initial bill, proposed by Jesse Applegate, failed to pass

as it was sent through territorial legislature rather than the government (Stern

1965:3 1). Continued complaints about the Klamath brought Superintendent Joel

Palmer to the territory in 1854 to council with the Klamath. Palmer emphasized the

"determination to punish those who committed acts of violence and theft against

our people, and [listenedi to their replies and promises of good conduct..." (Cited

in Stem 1965:31). No treaty resulted from Palmer's visit, and hostilities continued.

In the legislative session of 1858-59 and again in 1860, bills pushed for the

signing of treaties with the Klamath and for the construction of a military post in

Klamath territory, but the outbreak of the Civil War delayed response to these

requests. Authorization for the military post eventually came and Fort Kiamath

finally took form in 1863, located between Fort Creek and Wood River. The



placement of Fort Klamath drew criticism from many, including Lindsay Applegate

who wrote to Superindentent Huntington stating the Fort was placed "where it

entirely fails to accomplish the objects for which a post was ordered, solely. . . for

selfish and factious purposes..." (Cited in Stern 1965:36).

Despite the complaints, the military stationed at Fort Klamath finally

stopped the hostile band of Klamath Indians. Acting on a petition by citizens,

Colonel Charles D. Drew and his dispatch, succeeded in arresting the Klamath war

chief Captain George and his accomplice Skookum John. Both met their fate at the

gallows without a trial. Reasonably, the remaining Klamath were concerned about

the military presence in their territory. In a letter to Superintendent Huntington,

Lindsay Applegate recounts the concerns of the Klamath who came to him:

they had been instructed by their people, to learn of me,
whether their country was to be taken from them or not without
compensation, and if they were to be made slaves. They say CoT.
Drew has taken possession without their having any assurance that
they would ever get anything for their country, and that it would
shortly be over run with settlers (Cited in Stern 1965:37).

Applegate continues on to state that the Klamath do not wish to go to war,

but if "the Bill now before Congress proposing to make treaties with these Indians,

passes, we will be saved in all probability from a Indian war, for the course that

Drew is pursuing toward them will I think, if not counteracted in some way,

certainly lead to war..." (Cited in Stern 1965:37). An Indian war was prevented

because a treaty with the Klamath did come to pass.
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3.3.4.2 Contact and Conflict with the Modoc

The first recorded contact between the Modoc and Euro-Americans began

in the 1840's. It is possible that members of the Hudson's Bay Company

encountered the Modoc during expeditions conducted in the 1820's, but an account

of such a meeting is not known (Trafzer 1987:3). John C. Fremont arrived in the

Great Basin in 1843 and encountered the Modoc people without incident; however,

upon returning in 1846, Fremont and his party of men stumbled into trouble. While

the group was camped on Lower Klamath Lake, Kiamath Indians attacked them to

steal the Americans' horses, killing four of Fremont's men in the process. In

retaliation the Fremont party burned a Klamath village resulting in the deaths of

unknown numbers of Indians. Hearing of this act of violence, the Modoc avoided

contact with Americans who arrived later that year to survey for a new road, the

Applegate Trail.

Within months the Applegate Trail provided a shorter route to Oregon for

the increasing number of settlers traveling from parts east. As the settlers passed

through Modoc territory, the wild game scattered and became more difficult to

find, creating hardship for the Modoc. Angered by this disruption of their

livelihood, the Modoc began attacking the wagon trains that trespassed on their

territory in 1847, slaying many immigrants.

Between 1847 and 1849 the Modoc let the wagon trains pass through their

territory relatively unscathed because the earlier exposure to Euro-Americans

brought disease to the Modoc. A smallpox epidemic killed an estimated one-fourth
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to one-half of the Modoc population (Murray 1958:18). Aware that the immigrants

on the wagon train infected them with this scourge, the Modoc sought revenge after

recovering sufficiently from the disease. The Modoc resumed their attacks on the

passing wagon trains in 1849, reportedly killing 18 immigrants as a warning to

others wanting to travel along the Applegate Trail (Annual Report 1863:57-58).

The travelers took the warning to heart and avoided prolonged travel in Modoc

territory.

Miners discovered gold in California in 1849 drawing many more

Americans westward. These 49ers did not usually travel along the Applegate Trail

through Modoc territory but took a more southern and direct route to the gold

fields. Then the miners discovered gold in 1851 at Yreka, a Californian town

approximately 50 miles west of Modoc territory, and the conflicts began anew

when the Modoc attacked the miners and stole livestock that was allowed to graze

on the grasslands in Modoc territory. In retaliation the miners grouped together and

attacked Modoc villages capturing and killing many Indians. Both sides continued

to attack each other throughout the 1850's, with each side incurring many losses.

With the start of the Civil War in 1861, many soldiers stationed in western

America returned to the east coast. The lack of military presence emboldened the

Modoc and other local tribes to intensify attacks on settlers. By 1863, the U.S.

government returned soldiers to southern Oregon and the Bureau of Indian Affairs

appointed Elisha Steele as Indian agent for the Modoc and other tribes in the area.

Agent Steele, previously a judge in Yreka, had gained Modoc trust in prior years.
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Early in 1864, Chief Schonchin of the Modoc approached Steele to negotiate a

treaty since settlers continued to infiltrate the land. The treaty allowed the Modoc

to live on the west side of Tule Lake and to visit local towns only with a pass from

Fort Klamath, as long as the Modoc allowed non-Indians to travel through their

territory unscathed. The settlers did not approve of allowing the Modoc to remain

without confining them to a reservation, and ranchers wanted the Modoc removed

from Tule Lake, a coveted grazing area (Murray 1959:37). Unfortunately for the

Modoc, Steele was no longer the Indian Agent during the negotiation of this treaty.

A political rival quickly deposed Steele soon after his appointment by the Bureau

of Indian Affairs. As such, this treaty became null and void, even though it

succeeded in preventing the Modoc from continuously attacking the settlers.

Superintendent Huntington of California arrived at Fort Kiamath in October of

1864 to negotiate a legal treaty with the Modoc, along with the Kiamath and

Yahuskin.

3.3.5 The Treaty of 1864

Congress appropriated $20,000 for a treaty to purchase the lands of the

Kiamath, Modoc, and Yahuskin (Murray 1959:37; Stern 1965:39). The Bureau of

Indian Affairs chose these three groups to share a reservation because the officials

assumed these Indians were very much alike and could live together in harmony.

On October 14, 1864 Superintendent Huntington produced a treaty with these

groups at Fort Kiamath. Included in the treaty were 21 Klamath chiefs representing
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710 of their people. Four Modoc chiefs represented 339 of their people, and two

chiefs of the Yahuskin band represented 22 of their people. The Walpapi band of

Northern Paiute was to be included also, but they declined to enter the treaty at that

time. Although the Klamath signed the treaty willingly, the Modoc and the

Yahuskin were reluctant to sign because the reservation did not include any of their

traditional homelands (Murray 1959:38).

Gatschet (1890) summarizes the conditions of the treaty. The treaty first

calls for the cession of many acres of land and the establishment of a reservation of

1,107,847 acres of land in the traditional Klamath territory in which the Klamath,

Modoc, and Yahuskin must stay. Non-Indians could not live on this tract of land;

however, the US government retained public right of way for roads and railways.

The Indians preserved the right to fish and collect edible plant foods in this

territory. As payment for lands ceded the tribes would receive $8000 per year for

the first five years, $5000 per year for the following five years, and $3000 per year

for the last five years. A total of $35,000 provided for the removal of the Indians to

the reservation and for their subsistence and other necessities of daily living for the

first year on the reservation. A sawmill, gristmill, school, and hospital facilities

were to be built, staffed and maintained for twenty years by the US Government.

The government promised to give each family between 40 and 120 acres of land

that they could not alienate. The Indians pledged not to wage war with other tribes

and to be friendly to US citizens. Liquor could not be consumed or sold on the

reservation. Lastly, the US government reserved the right to place other additional
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tribes upon the reservation in the future. This treaty was ratified by Congress,

signed into law and proclaimed February 17, 1870, nearly six years after the

Indians made the agreement with the US government.

3.3.6 Resistance to Life on the Reservation

Although leaders of the three tribes signed the treaty of 1864, the Modoc

and Yahuskin did so reluctantly. The Walpapi were supposed to sign but refused to

do so. The treaty did not include any of their traditional territories in the

reservation, and this greatly upset the people. Additionally, the Klamath made it

clear that the other groups were not welcome in their territory. Out of desperation,

the Northern Paiute and Modoc returned to their homelands only to find that

settlers had already begun to move in. Armed conflict quickly ensued.

3.3.6.1 The Pauite War

After the treaty signing, the Yahuskin along with the Walpapi, who did not

sign the treaty, returned to their homelands. Since the Walpapi, led by headman

Paunina, were known for their attacks on the Klamath, Modoc, and Euro-

Americans, the military greatly desired to have these bands of Northern Paiute

confined to the reservation. In October of 1864, the military located Paunina's

wives and children, holding them hostage until Paunina signed a treaty (Murray

1959:39). Several months later, in August 1865, Paunina surrendered, signed a
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treaty, and moved to the upper end of the Kiamath reservation with the rest of his

followers.

With the winter of 1865-66 quickly approaching, the Paiutes became

concerned about starvation. The Paiute did not receive rations and did not have

adequate stores of foods to feed themselves all winter. Most of the Pauite decided

to relocate to Summer Lake where resources could support them, but Paunina and a

few of his followers stayed upon the reservation through the winter. When spring

arrived Paunina joined his people at Summer Lake, and the military sent troops to

force them back to the reservation. The Paiute decided to fight.

Eluding the soldiers, Paunina's band raided mines, attacked wagon trains,

and raided their Indian enemies (Murray 1958). Lieutenant Bernard, in charge of

bringing the Paiute back to the reservation, tried to catch the Paiute in the Owyhee

River valley where some of the attacks on miners occurred. Lieutenant Bernard did

not find Paunina there, for he and his warriors were back at the Kiamath reservation

attacking the Modoc encamped along the Sprague River. Then Paunina attacked the

agency itself, but Agent Applegate, the reservation Indians and a few soldiers

managed to drive the Pauite away.

Frustrated by the continued attacks, the military ordered that Indians from

the Warm Springs reservation become scouts to help track down and stop the

Paiute. Unfortunately, the Warm Spring scouts murdered fourteen Paiute prisoners.

Forced to retaliate, Paunina and his people captured an entire wagon train in

western Idaho and killed everyone in the party, some killed after being tortured
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(Murray 1959:40-4 1). The military searched ruthlessly for Paunina, and in July

1868 soldiers finally found Paunina and killed him, ending the war. Paunina's

people returned to the reservation without further battle because their supplies were

low and many were starving (Murray 1959:4 1).

3.3.6.2 The Modoc War

The Modoc did not like being forced to move from their homelands into

Klamath territory. Additionally, it took almost six years to ratify the treaty, so none

of the promised money or facilities were forthcoming from the U.S. government,

yet the Indians complied with their part of the agreement immediately. The Modoc

settled on the Klamath reservation, built homes, and began cultivation despite the

lack of government assistance and increasing unhappiness amongst the people. On

top of this, tensions between the Klamath and Modoc escalated. The Klamath

relentlessly harassed the Modoc, proclaiming the land was rightfully theirs.

Captain Jack, one of the Modoc's leaders, was no longer willing to accept

the conditions on the reservation. In 1865, leaving Chief Schochin's band of

Modoc behind, Captain Jack led his band of people back to the Lost River only to

find the area being settled by Americans. Rather than attack the settlers as had been

done in the past, Captain Jack's people kept a low profile, hunting and fishing

along Lost River, while others began farming on their own or working in the

surrounding area to support themselves.
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This peaceful existence began to crumble in late 1869 with the inauguration

of president Ulysses S. Grant, who appointed Alfred Meacham as new

Superintendent for Oregon. Over Meacham's strong objections, Oliver Knapp, a

retired army captain, became agent for the Kiamath Reservation. Superintendent

Meacham requested that Captain Jack come to the agency for a conference, but

Captain Jack refused. Ultimately Meacham traveled to the Lost River and met with

Captain Jack to persuade him to return with his people to the Kiamath reservation.

After voicing their concerns and discussing matters, Captain Jack's group reunited

with Schochin's group on the reservation on December 28, 1869.

Upon return to the reservation, harassment by the Kiamath continued. The

young Klamath warriors could not hold their tongues and reminded the Modoc at

every opportunity that they were on Klamath land. The Klamath stole fence posts

and timbers cut by Modoc, took fish caught by the Modoc, and mistreated Modoc

women while they were out gathering food (Faulk and Faulk 1988:36). After

several complaints to Agent Knapp about the Klamath's behavior with nothing ever

done to prevent future harassment and nothing done to punish those committing the

crimes, Captain Jack called a meeting of all the Modoc. They voted to leave the

reservation, return to the Lost River and demand their own reservation near Tule

Lake. Chief Schochin, being away fishing, did not attend this meeting and upon

returning was forced to agree with the majority who voted to leave. The final straw

occurred when Agent Knapp stopped issuing rations to the Modoc because he felt

they could support themselves adequately through traditional methods of obtaining
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food (Murray 1959:58). On April 26, 1870, Captain Jack and Chief Schochin left

the Klamath reservation to return to Tule Lake.

The Modoc split apart soon after arriving at Tule Lake. Chief Schochin and

roughly 130 followers decided to return to the Klamath reservation, where they

resettled at Yainax thirty-five miles east of the agency to be farther away from the

Klamath Indians. Captain Jack and about 150 others remained and settled near Tule

Lake, while a smaller group split off and settled near Lower Klamath Lake when

talk of war began in Captain Jack's group. The ranchers and settlers in the area did

not welcome their new neighbors, but peace prevailed despite reports of stolen

property and the occasional butchering of stray cattle. Captain Jack even succeeded

in collecting rent from some of the ranchers and harassed only those who refused to

pay (Murray 1959:59).

By 1871 word that the US government had finally ratified the treaty with

the Modoc reached the west, making it legal for Americans to settle in Modoc

territory. Knowing that more settlers and ranchers would come to the region,

Curley-headed Doctor, a shaman in Captain Jack's band, pressed for war to obtain

rights to their land, but Captain Jack urged him to be patient because

Superintendent Meacham had agreed the year before to try to obtain a reservation

for them at Tule Lake. However, a new wagon road opened along Lost River to

Yreka to encourage homesteading in the area, but the presence of Captain Jack's

group intimidated potential settlers. As the current land owners wanted more

Americans to make their homes there, they petitioned Superintendent Meacham to
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remove the Modoc to the Kiamath reservation for good. Early in 1872, the Bureau

of Indian Affairs finally made a decision on Meacham's request to form a separate

reservation for the Modoc; there would not be a new reservation created.

Furthermore, the officials replaced Superintendent Meacham with T.B. Ordeneal

who had no knowledge of the Modoc's situation.

In the spring of 1872 Superintendent Ordeneal and new agent L.S. Dyar

held two conferences with Captain Jack and found that he did not have complete

control over the group. Other key Modoc leaders in the group included Curley-

headed Doctor, Scarfaced Charlie, Boston Charlie, and Black Jim. Superintendent

Ordeneal believed that if Captain Jack and these other individuals could be

arrested, the rest of the Modoc along Lost River would accept a return to the

reservation. By July, Superintendent Ordeneal received permission from the Bureau

of Indian Affairs to use force in making the proposed arrests. On November 25

Superintendent Ordeneal sent two men to ask Captain Jack to conference with the

superintendent in Linkville, a new city on the Lost River. The men returned

reporting that Captain Jack would not talk to the superintendent and refused to

return to the Klamath reservation under Chief Schochin' s leadership. The men also

reported that Curley-headed Doctor tried to persuade Captain Jack to kill them in

order to start a war, but Captain Jack protested. Hearing this news, Superintendent

Ordeneal ordered all available troops to be dispatched from Fort Klamath to bring

in Captain Jack and the other Modoc headmen. Without waiting for additional
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troops, a total of 36 soldiers under the command of Captain Jackson left Fort

Kiamath for Lost River.

Captain Jackson and his troops arrived at one of the Modoc camps at dawn

on November 29, 1872 demanding that the Modoc surrender. It appeared that the

encounter would be peaceful until Lieutenant Boutelle, Captain Jackson's second in

command, attempted to confiscate a rifle from Scarfaced Charley, who refused to

relinquish his weapon. Scarfaced Charley aimed his rifle at Boutelle, and the

Lieutenant responded by firing his revolver, a move that sent everyone else

shooting. The conflict left one soldier dead and seven wounded, and on the Modoc

side one dead and several others wounded. The Modoc fell back and retreated

through the sagebrush to the lava beds.

Camped across the river, a second Modoc group led by Hooker Jim heard

the fighting and moved to meet Captain Jack's group at the lava beds. On the way,

Hooker Jim and his men killed and mutilated the bodies of several people who had

arrived to make land claims in Modoc territory. The mutilations terribly angered

local residents, so they telegraphed demands that the government send enough

soldiers to crush the Modoc once and for all. Hearing this news, a third Modoc

group led by Shoknasta Jim fled to the lava beds. Initially, Shoknasta Jim's band

did not want to take part in the battle because they had been living in peace with

their neighbors around Lower Klamath Lake. In fact Shoknasta Jim's band wished

to return to the Klamath reservation at this time, but the citizens of Linkville had

formed a lynch mob, driving this third group into the lava beds for protection.
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The lava beds are a natural phenomenon. After volcanic lava spread across

the landscape, it cooled forming deep fissures. Years of water erosion created

numerous caves and caverns throughout the lava beds. The largest cavern covers an

area of 15 acres and held a spring that supplied water suitable for drinking (Faulk

and Faulk 1988:49). The Modoc knew these passageways well and could hide

undetected while viewing every movement of the enemy.

By January 1873 military reinforcements arrived, as did numerous

volunteers. On January 17 the soldiers and volunteers descended upon the lava beds

before dawn firing cannons. As the sun began to rise, a thick fog formed, giving

additional cover to the Modoc who were firing back upon their aggressors. By the

end of the day 37 soldiers and 12 volunteers lay dead or wounded on the lava beds,

while not a single Modoc fell. The fallen soldiers and volunteers provided

additional weapons and ammunition to continue the battle, as did the supplies left

behind by those who fled the lava beds in a panic.

As the military quickly learned, the Modoc had the advantage. Lieutenant

Colonel Wheaton in a telegram to General Canby details the difficulties of fighting

the Modoc in the lava beds:

We fought the Indians through the lava-beds to their
stronghold, which is in the center of miles of rocky fissures, caves,
crevices, gorges and ravines, some of them one hundred (100) feet
deep.

In the opinion of any experienced officer of regulars or
volunteers, one thousand men would be required to dislodge them
from their almost impregnable position. and it must be done
deliberately with a free use of mortar batteries. The Modocs were
scarcely exposed at all to our persistent attacks. They left one ledge
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to gain another equally secure. One of our men was wounded twice
during the day, but he did not see an Indian at all, tho' we were
under fire from eight A.M. until dark. No troops could have fought
better than all did, in the attack advancing promptly and cheerfully
against an unseen enemy over the roughest rock country imaginable.
It was utterly impossible to accomplish more than to make a forced
reconnaissance, developing the Modoc strength and position. It is
estimated that (150) one hundred and fifty Indians opposed us.

Please send me three hundred (300) foot troops at the earliest
date... (Cited in Murray 1959:128-129).

Rather than continue losing more soldiers in a fruitless attack, President

Grant ordered that a peace commission should travel to the lava beds and negotiate

with the Modoc. The terms of the peace commission included the surrender of the

Modoc, after which they would be taken to Angel Island in San Francisco Bay until

a suitable reservation could be found. Additionally, no prosecution of the Modoc

would take place. Captain Jack agreed to surrender on these terms on two occasions

but changed his mind both times. Talks between the parties continued peacefully

until the morning of April 11. Although Captain Jack and Scarfaced Charley

wanted to end the fighting and return to the reservation, the militants of the group

wanted to kill the commissioners. Out-voted, the Captain Jack and Scarfaced

Charley conceded to murder the commissioners at the meeting scheduled for later

that day.

In the meeting tent, eight Modoc leaders met with the peace commission

and General Canby. As in previous discussions, Captain Jack demanded a

reservation in the Modoc homeland. This was something the peace commission

could not promise. After a couple hours of talk, Captain Jack shouted the signal,
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"Ot-we kantux-e," ("All ready") and fired his pistol at General Canby (Murray

1958). The gun misfired but a second shot mortally wounded the General. On cue

the others fired upon the rest of the peace commission killing Reverend Thomas

and severely wounding Alfred Meacham. Agent Dyar managed to escape to the

soldier's camp.

The Modoc quickly retreated to the lava beds expecting a battle to

immediately follow; however, the soldiers did not advance for three days. When

the attack came, it was relentless. The soldiers bombarded the lava beds with

cannon fire, preventing the Modoc from moving around and firing back at them.

Demoralized, Captain Jack ordered the Modoc to flee the lava beds under the cover

of darkness on the night of April 16-17, but the soldiers did not realize the Modoc

had fled until 11:00 the next morning. Citizens panicked throughout northern

California and southern Oregon, believing the escaped Modoc would ravage the

countryside. Military troops spread across the land to track them down.

On May 10, the Modoc attacked a military camp but met with defeat. The

Modoc attacked before dawn to catch the camp by surprise. Initially the soldiers

tried to run away but soon found the courage to charge upon the Modoc. Shocked

at the advance of the soldiers, the Modoc hastily retreated leaving behind much of

their supplies. Many Modoc personally blamed Captain Jack for the defeat and

defected from his group, eventually surrendering to the army. The defectors,

including leaders I-looker Jim, Shoknasta Jim, Steamboat Frank, and Bogus

Charley, met with Captain Jack to persuade him to surrender too. Captain Jack
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refused at first, but his own followers began surrendering one by one. Finally, after

fighting a war that lasted 190 days, Captain Jack surrendered on June 1, 1873

reportedly stating, "Jack's legs gave out" (Murray 1959:269).

The military marched the imprisoned Modoc to Fort Klamath and

committed crimes against them along the way. Ball (1998:52), who is the great-

great grandson of Captain Jack, reports that Modoc elders recount stories of how

the soldiers "bothered" some of the women during the march and beat to death old

men, women and children.

On July 5 at Fort Klamath the court martial began trying those involved in

murdering General Canby and the members of the peace commission. Due to the

language barrier, the Modoc on trial were not aware they could hire an attorney and

so defended themselves without counsel. After deliberating five days, the jury

returned with a guilty verdict, sentencing Captain Jack, John Schochin, Barncho,

Black Jim, Slolux, and Boston Charley to be hanged on October 3. To the dismay

of Captain Jack, the Modoc who had taunted him into killing the peace

commissioners and had participated in the war with vigor greater than his own were

spared and set free because they helped the military track him down and obtain his

surrender.

Barncho and Slolux managed to escape the death sentence because

President Grant changed their sentence to life imprisonment on Alcatraz Island due,

at least in part, to a petition written by Major Curtis requesting executive

commutation:
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I would like to have said a word in favor of the lenity toward
Barncho and Slocluck. The others were all involved deeply in the
plot to murder, consulted about it with each other and acted as
ringleaders, I have no doubt. Barncho and Sloluck, however, I
regard as common soldiers, who obeyed orders in being present, or
rather within hail, and whom it will be an unnecessary outlay of
national vengeance to put to death (House Ex Doc 43 Cong 1 Sess
Doc 122:190).

On the morning of October 3, the military hanged Captain Jack, John

Schochin, Black Jim, and Boston Charley in front of hundreds of people. Two

hundred soldiers, many civilians, and the majority of the Klamath and Modoc tribes

came to observe the event. In fact, the military ordered every Modoc prisoner to

witness the punishment awaiting those who chose to defy the United States

government. The bodies were immediately buried, but that night someone exhumed

Captain Jack's body, took it to Yreka for embalming, and eventually sent it to a

museum in Washington DC for display (Murray 1959:304-305). According to

Modoc recollection, however, the heads of the men were cut off and sent out on

carnival tours before coming to rest at the Smithsonian (Ball 1998:52).

With the removal of these influential warring leaders, the Modoc war

ended. The Bureau of Indian Affairs needed to determine where to house the

remaining renegade Modocs. Returning them to the Klamath reservation was not a

viable option for two reasons. History showed that this band of Modoc could not

live peacefully with the Klamath on the reservation. Secondly, the citizens in the
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surrounding areas wanted this group of Modoc exterminated. As the government

could not guarantee their safety on the Klamath reservation, the military loaded the

renegade Modoc onto a train that took them to the Quapaw Reservation in "Indian

Territory," now the state of Oklahoma.

The Modoc suffered terribly the first year in their new home because the

government did not appropriate funds for their upkeep. Only with donations from

various charity groups did the Modoc manage to get by that first year. To survive,

the Modoc quickly adapted to their new home and farming as a way of life, but

despite the progress reported by the agents, the Modoc population on the Quapaw

reservation fell steadily. Malaria is given as one cause for the decline, but many of

the Modoc were just dying of old age (Faulk and Faulk 1988:85).

Beginning in 1885 the government allowed a few Modoc of ill health to

return to the Klamath reservation. Many of these individuals returned to the

Q uapaw reservation, unable to find adequate work in Oregon off the reservation

because the citizens still remembered the Modoc war. In 1909 the government

allowed any Modoc who chose to do so to return to the Kiamath reservation.

3.3.7 Geography of the Kiamath Reservation

From the discussions held at the signing of the treaty in 1864, the Klamath

understood the boundary lines of the reservation to be from mountain peak to peak

encircling a majority of their homeland. A land survey in 1871 officially outlined

the boundaries of the reservation, greatly reducing the size. Much of the land was
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highly valued by ranchers for grazing, and most likely the surveyors intentionally

excluded those areas from the reservation. Hearing of this, the Klamath complained

to government officials who finally resurveyed in 1888 granting only a small

addition to their territory on the north and southeast side of the reservation. The

government suggested that the tribe cede the remaining area to the United States,

and eventually the Kiamath did so, receiving $537,007 for the 621,824 acres in an

agreement ratified in 1906 (Zucker 1983:107).

The Klamath reservation surrounded the Williamson River, Kiamath Marsh,

and the lower reaches of the Sprague River. Fort Klamath, established in 1863, sat

between Fort Creek and Wood River on the west side of the reservation. The

Klamath agency sat directly to the south of Fort Klamath near Agency Lake. A sub-

agency developed at Yainax, located approximately 35 miles to the southeast of the

Kiamath agency, in order to oversee the Modoc and other groups who needed to be

distanced from the Klamath. Figure 3.9 displays a map of the Klamath reservation

and its disputed boundaries.

3.3.8 Problems on the Kiamath Reservation

The purpose for removing the Klamath to the reservation was twofold. The

primary concern was to prevent contact between Indians and non-Indians in the

region. The second goal involved directing the acculturation of the Indians.

Superintendent Huntington outlined these intentions in a letter to Lindsay

Applegate in 1867:
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The design of the government is to segregate the Indians
upon lands set apart for them, separate them from the pernicious
influences which association with whites entails upon them, and to
cultivate the good, moral, and intellectual qualities they may
possess. These ends are not attained by promiscuous intercourse of
whites with them, by impregnating them with the frailties, vices and
diseases of the 'superior" race, but they are to be sought in
cultivating industry, encouraging morality, and stimulating the
acquisition of property. Your duty is to endeavor to make the Indian
colony which is under your charge, strictly an Indian settlement,
carefully guarding it against the contamination of white associations,
and at the same time imparting to it so much of the intelligence,
enterprise and stability of the Anglo Saxon Race as possible.
(Applegate Papers 11/18/1867).

In relative isolation from the outside world for over a generation, the Indian

agents at the reservation wielded great influence over the direction of culture

change. However, Bureau of Indian Affairs policy mandated the frequent rotation

of agents, meaning that policy routinely fluctuated. Two-thirds of all agents at the

Klamath reservation held office there for three years or less (Stern 1965:46). This

hardly gave the agent time to familiarize himself with the local issues and

implement sufficient policy and rules to direct the desired changes. In addition to

agents, employee turnover was high because of low pay and poor living conditions

on the reservation. Compounding the problem further was the lack of experience of

most appointed agents and employees in dealing with Indian issues. In fact, it was

common practice to hire the families of agents or employees just to fill open

positions (Stern 1965 :47).

Funding the reservation proved problematic. As the treaty was proclaimed

more than five years after the Klamath had been removed to the reservation, the
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funds promised were not appropriated until that time. The agents made due with

minimal funds, restricting subsistence rations to preserve funds for other necessary

supplies. Fortunately, the Kiamath could supplement the limited rations with their

native foods, but the Modoc and Paiute, far from their homelands, had to learn

where to procure resources when the agents decided to withhold rations. In 1880,

all treaty funds had run dry, but the Bureau of Indian Affairs continued to support

essential staff on the reservation through other funds (Stern 1965:48).

Despite the staffing problems and shortage of funds on the reservation, the

agents managed to change traditional life. The Indians abandoned their permanent

villages and moved closer to the agency for closer supervision. Drafty board houses

replaced traditional earth lodges. Buckskin clothing was shed for the style of

clothing worn by Americans, and men cut their hair short. Euro-American foods

were added into the Indian diet, which eventually displaced many healthier,

traditional resources naturally available on the reservation.

3.3.9 Self-Sufficiency on the Kiamath Reservation

Policy mandated agriculture as an integral part in the process of Indian

acculturation. Farming created ties to the land, promoted industry, and would lead

to self-sufficiency, according to this view. The traditional subsistence round

practiced by the Klamath, Modoc, and Pauites was frowned upon, for it led the

Indians away from direct agency supervision for extended periods of time.

Additionally, the harvesting of traditional foods interfered with the timing of crop
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planting and subsequent crop harvest. However, in the first few years, traditional

fishing, hunting and gathering remained the status quo because of limited acreage

under cultivation and inadequate rations supplied by the government. The agents

thought that, in time, enough land would be tilled under and planted to support the

entire reservation population.

Initial progress was slow because farming was a new experience for the

tribes on the reservation. Agency farmers spent much time introducing the

agricultural tools and techniques to the Indians, and the Klamath appeared to

readily accept them. Lindsay Applegate writes in 1866 of the enthusiasm shown

during a demonstration of plowing:

The operation of the breaking plow was watched with great
interest, and Chief Mosenkoskit of the Sprague River band insisted
upon handling it himself Unaccustomed to this kind of exercise, it
was all the powerful sachem could do to maintain his balance as the
oxen dragged the swaying plow through the heavy sod, but he was
thrilled with a vision of the power of the plow and all it might mean
to his people, and expressed himself as eager for the time when such
work might go forward in his own beautiful Sprague River country.
The Chief's enthusiasm for the plow is typical of the attitude of the
whole tribe, toward the white man's civilization (Cited in Stern
1965:57).

When Agent Applegate first reported on the Klamath Reservation to the

Bureau of Indian Affairs in 1866, he found "the Klamath and Yahooskins generally

quite well enough provided with dried fish, &c., to subsist them during the

remainder for the winter," but to show that the government had good intentions, he

issued the Indians moderate rations of flour (Annual Report 1866:89). During this
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year the agency farmer put in sixteen acres of crops, including wheat, oats, barley,

corn, beans, turnips, carrots, potatoes, artichokes and onions, but some of these

were not fairing well due to the dryness of the land (Annual Report 1866:89-90).

By report of 1867, all crops did very well excepting the corn and beans, which were

harmed by an early frost in September (Annual Report 1867:91). The variety of

vegetables harvested "were a revelation and a delight to the Indians, who had

previously lived so largely on small native roots. .. . They were particularly

captivated by beets which, with their red juice, they thought resembled 'ittle-willy'

[meat]" (Cited in Stern 1965:58). Despite the apparent abundance of harvested

crops, that winter the provisions did not last until the first fish run in March, and

many Indians suffered from starvation (Annual Report 1867:92).

This initial crop proved to be beginner's luck. In subsequent years frost and

drought often decimated crops. The Klamath reservation sits at an altitude of 4,000

feet above sea level and is in the rain shadow of the Cascade Mountains, resulting

in cold nights and hot, dry summer days. Even with modern farming techniques and

irrigation, agriculture is not highly productive in the region. However, the agents

pushed forward with agricultural expansion with limited results for many years.

New agent Captain O.C. Knapp reports that by 1870, three hundred acres

had been planted, and the Klamath collected and stored vast supplies of fish and

roots for the winter (Annual Report 1870:52). Unfortunately, that year there was a

drought in May, cold rain and frost in June, and searing heat in July, which heavily

damaged most of the crops (Annual Report 1870:69). Crickets twice destroyed
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crops planted at Yainax (1870:69). Since there would be virtually no yield that

year, Captain Knapp encouraged the Kiamath to gather as much wokus as possible

because he wanted to avoid issuing large amounts of flour that winter (Annual

Report 1870:69). In light of the dismal agricultural outlook on the Klamath

reservation Captain Knapp proposed the idea of stock raising as a more efficient

means of supporting the reservation population. Captain Knapp reported to the

Bureau of Indian Affairs the uselessness of trying to make this an agricultural

reservation. . . . The Indians should be supplied with cattle and sheep, and they

would soon become self-sustaining" (Annual Report 1970:69).

For four consecutive years Agent Dyar explains that frost and drought

destroyed the majority of the crops (Annual Report 1872:373; Annual Report

1873:323; Annual Report 1874:319; Annual Report 1875:347). Additionally in

1872, insects contributed to the agricultural failure (Annual Report 1872:373). For

this reason, Agent Dyar notes the Klamath 'spend much of their time during the

summer season in hunting, fishing, and gathering roots and seeds for winter food"

(Annual Report 1875:120). Due to the widespread failure of crops, up to 100,000

pounds of flour had to be purchased each year to help subsist the Indians, but in

1875 Agent Dyar bought whole wheat that the Indians transported to their own grist

mill to grind their own flour at a reduced monetary cost (Annual Report 1876:120).

Being very discouraged, Agent Dyar, like Captain Knapp, suggested that

the Klamath raise cattle rather than crops, as the region is excellent for grazing.

Although he concedes that winters are severe and stock will sometimes not live
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until spring, Agent Dyar states that certain localities maintain mild conditions

during the winter, making them good locations to winter the stock (Annual Report

1874:3 19).

Replacing Agent Dyar, Agent Roork suggested in 1877 that hardier strains

of grains and small fruits could be successfully grown in the Klamath Basin climate

(Annual Report 1877:171). However, after a single failed year, Agent Roork was

ready to give up on agriculture on the reservation:

The frosts during the entire year and the dry summers render
it so uncertain as to producing crops that it is given up as a failure. It
has been found that one crop in four or five years is all that can be
produced. To try every way and place, last spring, I went myself and
sent the employés and selected places apparently most sheltered
from the frost and best adapted to cultivation, and we sowed and
planted about 150 acres, but the drought this season blasted it all
(Annual Report 1878:113).

Since agriculture was not successful year after year, the Klamath continued

to gather traditional resources readily available in the region. Agent Roork details

the subsistence round still practiced by the Klamath in 1878:

Early in the spring and depending somewhat, as to time,
upon the mildness of the weather and rains, fish in great abundance
run up the little streams and are taken out by nets, spears, and even
by the hands. These are used fresh for present food and dried for
suture supplies. The fishing season lasts from four to six weeks.

Just as the Indians get home and put away their dried fish,
the camas crop (a small bulb, which grows in abundance here) is
ripe, and they go out in every direction to the little valleys and camp
out to gather this harvest. The women did these roots and dry them
while the men hunt. By the time this crop is harvested and put away.
the wookes [wokasi (the seed of the pond-lilly) is ripe and ready for
them. This is their choice crop, and many families gather from 15 to
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30 bushels of it. This takes about six weeks. Then the berry crop is
just ripe, and very abundant. They gather these and dry them, and
use them during the winter. This brings them up to the winter when
they must gather at their homes for shelter, and to subsist on what
they have laid up during the summer (Annual Report 1878:114).

Agent Nickerson notes in his 1879 report that the Indians continued this

practice of gathering food, and in addition the reservation had raised about 2,000

head of cattle. With the income from cattle sales, they were able to supply their

families with flour, sugar, coffee, and other goods (Annual Report 1879:126). As

with agriculture, however, the severe weather of the Klamath Basin had an effect

on stock raising. The winter of 1879-1880 was long and severe, killing 75% of the

cattle and 40% of the horses on the reservation (Annual Report 1880:139).

Agriculture for human subsistence had significantly decreased by this time due to

the unsatisfactory climate, and now Agent Nickerson wondered whether stock

raising would succeed. Despite the traumatic loss, Agent Nickerson and the Indians

bought more cattle and horses to replace those lost. Then a plague called the black

leg ravaged the yearling cattle (Annual Report 1882:137), but the herds bounced

back in the following years. To support the growing herds, crops of hay and other

animal fodder supplanted agricultural products for human subsistence. By 1883 the

cattle venture was so successful that the Agency itself began purchasing beef from

the Indians, as were buyers from San Francisco who offered $40.00 per head (Stern

1965:61). The monetary gain of ranching drew a considerable number of Klamath

into stock raising.
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Agent Nickerson praised the Indians as "excellent laborers" (Annual Report

1881:145). By this time "fully two-thirds" of the Indians were purchasing goods for

themselves by finding work outside of the reservation, while the remainder

subsisted off the land (Annual Report 1883:12). Jobs available included making

rails for fences, hauling lumber or other goods, making hay, working on farms,

cutting logs for the sawmills, and cutting fire wood.

Logging provided economic gain for the Kiamath. With the completion of

the sawmill in 1870, the Klamath began to produce lumber. However, they met

with a small snag; the timber on the reservation belonged to the government, as did

the land itself Any lumber cut specifically for profit belonged to the United States,

but any trees felled during incidental clearing of land could be sold (Stem

1965:62). Permission for selling dead and fallen timber was granted, and this

provided a cover for the illicit sale of green lumber at mills off the reservation

(Stern 1965:62). By 1896 the sale of lumber exceeded a quarter million board feet,

three-fourths of which was milled from green lumber (Stern 1965:62).

Freighting goods provided another lucrative economic alternative.

Transporting supplies to the reservation required much labor since roads were poor

and distances far. As prices on the reservation were highly inflated, the Indians

purchased goods off the reservation with money earned from various pursuits and

transported the tonnage home. Seeing the efficiency of the Indian in transporting

their goods, the Bureau of Indian Affairs adopted a policy of employing the Indians

to haul supplies to the Agency, and when more wagons became available, the
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Indians freighted for the military at Fort Klamath and private citizens in nearby

towns (Stem 1965:64).

Other paid work could be found on and off the reservation. The Agency

employed Indians in various jobs on the reservation. Although the agency jobs

initially consisted of manual labor, Indians soon held jobs as police officers,

interpreters, schoolteachers, and agency staff. With a pass to leave the reservation,

many Indians found work chopping wood or as farmhands. Women occasionally

sold baskets and berries, while men could sell the furs of animals hunted.

3.3.10 Traditional Subsistence on the Kiamath Reservation

Agents tried to promote reservation self-sufficiency through agriculture,

stock raising, and other ventures into the cash economy. Yet, many Klamath

Indians continued to rely heavily on traditional foods for their basic subsistence for

several decades even though statistics reported by the Agents show a decline in the

use of traditional foods on the reservation. For example Stem (1965:68) reports that

in 1882, 40% of the diet stemmed from traditional foods, but this had declined to

20% by 1888. It held steady at 20% until 1893 when the estimated percentage

slightly fluctuated until 1901, and by 1904 traditional foods tbrmed only 10% of

the diet (68).

These statistics most likely do not reflect the true use of traditional foods by

everyone on the Klamath reservation because the annual reports were used to show

the progress of Indian acculturation to the officials at the Bureau of Indian Affairs
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and other officers in the U.S. government. A reduction in traditional food usage

surely happened in some households, particularly those with individuals who

worked at the Agency and those who had become acculturated, and households that

earned significant wages probably supplied themselves with more Euro-American

foodstuffs. However, the statistics most likely do not take into account the diets of

people living in distant reaches of the reservation because the Agents did not have

significant contact with them. The fact that Superintendent O.C. Applegate reports

of a dwindling resource base on the reservation at the turn of the century shows that

traditional foods continued to be consumed (Stern 1965:68).

As fish composed much of the traditional Klamath and Modoc diet, the

practice of catching and drying fish persisted on the reservation. Off-reservation

fisheries on the Lost River endured for fifty years, until the local landowners began

complaining, but the Sprague and Williamson Rivers on the reservation continued

to be fished (Stern 1965:66). Fish, particularly salmon, provided all individuals

with a reliable source of meat. Unfortunately, the salmon runs ended in 1910 with

the completion of dams on the lower reaches of the Klamath River (Hall personal

communication September 13, 2001). With salmon no longer available, sucker

became the dominant fish in the diet (Sobel 1992). Frederick Coville visited the

Kiamath Reservation at the turn of the century and observed the people drying

salmon in large quantities (Spier 1930). With the regular availability of other

resources and the introduction of the freezer, however, the practice of drying fish
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for the winter became less popular and had virtually ended by the 1930's (Stern

1965:66).

Along with fishing, hunting endured as a means to provide meat on the

reservation. Stern (1965:66) reports that 'the killing off of predators by fur hunters

and stock raisers has caused an increase of deer upon the reservation itself. It is not

infrequent for a single family to consume six to fifteen or more deer in the course

of a year." In fact Gatschet (1890:xxiv) notes, "No game is so frequent as the deer."

In addition to hunting various species of deer, the Klamath also trapped beavers,

otters, minks and woodchucks (Gatschet 1890:xxiv). Meacham (1875:282) recalls

that waterfowl were captured in nets and that the eggs were collected and eaten

with "much avidity." Drying meat to make jerky was common on the reservation

until freezers became widely available for storage (Stern 1965; Howe 1992).

Additional sources of protein in the Kiamath diet included crickets, grasshoppers,

and the chrysalis of a moth (Gatschet 1890:xxv). A list of animals eaten and not

eaten according to Klamath informants can be found in Spier (1930:156-157).

Traditional plant resources continued to be utilized by the Klamath. The

roots of water lily, tule, cattail, epos, camas, and arrowhead remained part of the

diet. Arrowhead tubers were roasted, but these were not plentiful near the agency

(Gatschet 1890). Coville notes an abundance of camas, which can be eaten raw but

was most often baked and stored for winter (Spier 1930:164). Agent Linus

Nickerson commented that many of the roots harvested by the Klamath could be

improved by cultivation (Annual Report 1881:144). As Euro-American food crops
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did not grow well in the Klamath Basin due to the high altitude, it is unfortunate

that Nickerson's idea never materialized.

Wokas seed harvesting remained an important resource for the Kiamath

Indians. Agent Nickerson estimated that every family gathered between five and

fifteen bushels of wokas seeds each year (Annual Report 1881). A Kiamath

informant claimed that one season's harvest could produce seven to ten fifty-pound

sacks of ground wokas seeds per family (Spier 1930:161). When Coville visited the

Klamath Reservation at the turn of the century, he found that the wokas harvest

continued to be a dominant activity in the summer (Stern 1965:66). Along with

dried fish, wokas seeds provided winter sustenance well into the 1900's.

Berry picking in the Cascade Mountains in the early autumn continued.

Although the Klamath Indians scattered to different areas in the past to collect

berries, the activity soon became concentrated on Huckleberry Mountain (Stern

1965:66). Fruit and berries commonly gathered and dried included huckleberries,

service berries, chokecherries, currants, gooseberries, raspberries, blackberries, and

wild plums (Spier 1930). According to Charlie Ogle, the son of an agency farm

advisor and born on the Klamath Reservation, the agency received fresh fruit by the

wagon-load from Ashland (Howe 1992). The process of drying fruit and berries for

the winter stopped with the introduction of canning (Stern 1965:66).

Rather than replace these traditional foods, Euro-American foods

supplemented the resources already available naturally. Those who earned money
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purchased goods such as beef, flour, sugar and coffee to supplement their diet.

Those who did not have the money to buy goods received limited rations from the

government when traditional foods and crops ran low. Both situations reduced the

incidents of winter hunger and resulted in a higher caloric intake throughout the

year.

3.3.11 Health on the Klamath Reservation

As with the Indians on the Coast reservation, the Klamath experienced

disease through contact with Euro-Americans. Soon after the creation of the

Klamath reservation Superintendent Huntington describes the Indians that

previously resided near the mining towns and Fort Klamath as "debauched and

diseased" but does not describe their afflictions (Annual Report 1866:7 1). Yearly

agent reports are not forthcoming in detailed descriptions of the health of the

Indians in the early years of the Klamath reservation, but the agents occasionally

remark whether the health was good or whether an epidemic befell them.

According to Agent Applegate, in December 1866 "some sickness prevailed, and a

few Kiamath died," (Annual Report 1967:92). By 1869 Agent Applegate reports

that the health is good on the reservation, but that many infants died that spring

from "putrid sore throat, or some kindred malady" (Annual Report 1869:177).

In I 875 Agent Dyar reports on the good health on the Kiamath Reservation:

The general health of this people has been remarkably good
during the past year, and the mortality very much less than for
several years before.. .This good state of health is due, in a great
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measure, to the strong efforts made for the past three years to
prevent the intercourse of the women with the low whites in the
vicinity" (Annual Report 1875:348).

Even though Agent Dyar reports that the general health of the Indians had

been good that year, the agency physician treated about 550 cases of disease of

varying severity in 1875-76 (Annual Report 1876:12 1). Considering that the total

reservation population was roughly 1,000 at that time, the number of cases of

disease treated by the physician that year is quite large. This figure does not reflect

the total amount of sickness on the reservation, as many Indians still treated the

sick by traditional means.

In 1878 Agent Roork gives the most comprehensive description of the

typical ailments suffered by those on the Kiamath reservation:

The principal diseases are such as are produced from fatigue
and exposure, as diarrhea and dysentery in infants, and pulmonary
complaints and rheumatism in the adults. Sore eyes are very
common among all the Indians. Their manner of life is such that
only the hardy survive to an adult age... A great many of the older
Indians suffer from the effects of syphilis contracted years ago when
they made annual trips to Oregon City, and other distant points, but
primary syphilis is not common... Prostitution is confined to only a
few who visit the fort. I consider the practice of sweating, in which
they all indulge, as greatly promoting their sanitary condition. It
keeps the skin active and often breaks up severe colds, which they
are frequently taking (Annual Report 1878:115).

There are no outbreaks of disease reported by the agents for several years.

However, in 1884 Agent Nickerson quotes the agency physician regarding many

deaths from consumption:
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The death rate among these Indians during the past year has
been large... The majority of deaths have arisen from consumption
or from lung complications which have followed the whooping
cough, which was prevalent past winter. These cases of consumption
were mainly among young persons and were the result of a syphilitic
taint, inherited from their parents.. .(Annual Report 1884:145).

In addition to whooping cough, other childhood diseases swept through the

reservation. An epidemic of measles infected the adult Indians on the reservation

and the children in the boarding schools, causing many deaths (Annual Report

1888:209). In 1899 another outbreak of measles occurred, delaying the beginning

of the school year on the reservation (Annual Report 1900:359).

Reports on the health of the Indians on the Klamath reservation show that

the agents and physicians tried to control the spread of disease. The agents worked

toward ending syphilis by encouraging monogamous marriage and by trying to put

a stop to the various Indian practices seen by many Euro-Americans as the

prostitution of Indian women. At the boarding schools, the agency physician and

schoolteachers attempted to isolate ill children, but for many years the facilities to

do so were not available.

Although disease took its toll, the Klamath, Modoc, and Yahuskin fared

fairly well on the reservation in comparison to those on the Coast reservation. The

Klamath retained the majority of their territory on the reservation, so they

continued to utilize their traditional resources in conjunction with agricultural

produce, and they found ways to earn money to buy desired goods. They also

received government rations because their treaty was ratified by Congress, so the
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Kiamath had many subsistence options available. However, the Modoc and

Yahuskin were driven from their homelands to live in unfamiliar territory. The

Modoc and Yahuskin had a smaller population and settled on less productive land

on the reservation, which forced them to be much more dependent on the lower

quality government rations.
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4. MATERIALS AND METHODS

A major aspect of biological anthropology concerns the study of human

biological variability. It is widely known that populations around the world vary in

size and shape. Even within a single population differences among its members are

quite apparent. There are two spheres in the study of biological variation.

Biological variation may be studied either through examination of genetic

information or through measures of morphology. Studies in genetic variability are

relatively new in the scheme of anthropology. On the other hand, morphological

variation is measured through anthropometry, which has had a place in science for

centuries. In fact, the German physician Johann Sigismund Elshotz coined the term

anthopometry in his thesis analyzing human physical proportions entitled

'Anthropometria" in 1654 (Cameron 1984:5).

Studies of both genetic and anthropometric variation are valid, for each

answers different sets of questions. Many scholars focus on genetic studies to

determine human origin and relationships because genetics are presumed to be free

of environmental influences (Szathmary 1995 :33 8). However, when the research

objective is to examine the effect of various environmental conditions on body

form, anthropometrics are better suited than genetics. The effects of environmental

factors on the genotype during early life manifest themselves in the phenotype,

which can easily be measured with anthropometry.
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4.1 THE ANTHROPOMETRIC DATA COLLECTED BY FRANZ BOAS

During the time of European expansion around the globe, explorers

encountered human populations that differed in appearance from themselves and

other groups. The existence of such variation led Europeans to wonder how these

differences came into existence. Europeans questioned such things as whether

different groups belonged to the same species, whether there were effects in

interbreeding, and whether the differences contributed to morality and intelligence.

Researchers, such as Franz Boas, used anthropometry in hopes to find answers to

these and a myriad of other questions.

Franz Boas (1858-1942) is often referred to as the father of modern

anthropology. Educated in physical anthropology by Rudolph Virchow, a

prominent German anthropologist (Jantz and Spencer 1997:186), Boas is most well

known for his studies of growth, bodily plasticity, and biometrics (Jantz 1995:345).

Boas traveled to America in 1886 to conduct ethnographic studies of the Bella

Coola, a tribe of the Pacific Northwest. Rather than returning to Germany at the

completion of this study, Boas remained in the United States to further his research

and to contribute to the development of anthropology as an academic discipline.

In the late nineteenth century Boas became responsible for the collection of

anthropometric data of Native Americans for several large research projects. In

combination, these projects amassed the measurements of 15,000 Native

Americans and 2,000 Siberians. From 1888 to 1897 Boas made trips to the

Northwest and southern California under the support of the British Association for
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the Advancement of Science. The Jesup North Pacific expedition encompassed

Siberia and more of the Pacific Northwest, spanning the years 1897 to 1902. The

main foci of the British Association for the Advancement of Science and the Jesup

expeditions were to study tribes of the Pacific Northwest that were not well known

at the time, but the Jesup Expedition also attempted to compare North American

populations with those of Siberia (Jantz 1995: 347). The Huntington California

Expedition supported research of central California tribes from 1899 through 1902.

The largest of the projects entailed designing displays for the World's

Columbian Exposition in 1893. The World's Columbian Exposition celebrated the

400th anniversary of Christopher Columbus' discovery of America, the flourishing

cultures in America and Europe, and the history of the United States (Jantz et. al.

1995). Boas was hired to assemble data for the anthropological exhibits. In turn,

Boas hired about fifty anthropometrists to collect the data required for the displays.

The anthropometrists traveled to all major Native American populations and

measured individuals of every age. Measurements were taken in a variety of

locations, including reservations, schools, Indian agencies, and private homes.

Anthropometrists were sent wherever Native American populations could be found.

In fact, written instructions urge the observers to "measure persons of all ages,

children as well as adults. Of adults, those between twenty-three and forty-five

years of age are the most important, but do not exclude aged individuals. Do not

exclude half-breeds, but try to ascertain the amount of admixture of foreign blood"

(Peabody Museum Archives).
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Accurate measurements proved to be important to Boas, and he took steps

to ensure that his anthropometrists were educated in proper techniques. Boas

personally trained the observers on the East Coast, and he sent one of these

individuals to train other observers on the West Coast (Jantz et. al 1995).

Additionally, all observers used a standard set of instruments. These included a

two-meter long measuring rod with a level to ensure correct vertical placement,

jointed steel calipers of Virchow's design, small vernier calipers for facial

measurements, and a millimeter scale 40 centimeters long. No original instruments

or depictions of them have been located (Jantz 1995:349).

Each observer was to record a specific set of measurements on a

standardized record blank, as shown in Figure 4.1, which came with written

instructions to refer to while in the field. The instructions stress the need for

accuracy as they state, "the following instructions for taking the required

measurements and recording observations have been prepared for the guidance of

observers, that uniformity in the work may by obtained" (Peabody Museum

Archives). Twelve standard anthropometric measurements were required in the

protocol; however, all were not completed on every individual. The required

measurements included standing height, shoulder height, height to second finger

(digit 3), arm span, sitting height, shoulder width, head length, head breadth, face

height, face breadth, nose height and nose breadth. The measurements are divided

equally between the body and the head. Weight was not measured, and all but one

body measurement (shoulder breadth) is longitudinal. This is unfortunate as weight



onlo, o.d 40,1 1.01,, 1.440.0840

No. / 4i

£2j? Q40..Q0/
r .p,..n

2, lInt, of ,,rrvoOoo.

2 Nono, of 0PI. l,lo.P o.d,2 /.__,_'010,1

4. Ag. 7
ii 'IrIS,.

1'e. i'po.. or p,Irth. dt

I 'l'IIo,, f f.Li,',

a. Toil.' P o Lli,r.

II l'.lP,.i of N /. /4.8
2', from, of ,o,oi. 2. 4,-,.--ir.. 0.

Si,,, of No .t-.. i. ip- ii.

1444,lPo'r of So, . I,000foo,o', ot, bog Iblo, Iki.k
ill. Mo,lo of ho 7°o I 12 51401fll, .

II 81.8441 oil.,, f__,_/_ 6 12. IJjIp.r lIp. p.iI.OttoA.. oI8,il' _Jj__j S..,. -

1. 140.ril 00 iip''ro01L of o.,lI.

iOniil.y ohoro, ff0.. nod Ill
Scant 0o Iir,,.r I't fit eh,,,'ko 1,,, l..A,n Cfirnorlflpf ,loWoWnfll

h0ft 24. UflO tt,, mod(ou,, thkk.
11.aid oo ohIo folL*.r-.--, 00.01, 811. Ifar' ,00d, poIloL

.11011. W,Mb.l_u. 0t.nd,,g O. o''' 4._0...014,

12. MoItoche is, ,irnt .ecoen of ,.u:
0 .. r.4..I. tbI..k, I81I.i

14, IlnIr. 1,140k, I.I..- lj.l..'
I..___ ..1__I

07, 8.44,00 000lboo of b,,IIn rohlod loworil, ,

Mh.8..ck, thirk. thlo.
IS. I1.Ir ntr,.11fI,t. Z__01E.

P11 IGyr.. .M11'. ,I.,n l,Oo,,, 04.fr . . F'
00 A..tIh.hto 0.0, kk, wido. ....

-.40., ZU. Cr.,'.' rldg,-o Cot, 11111...

7 Er.. ..t._-.a_ _ a__I. ID Lob,. 1sf gn, P 8114011041, 0.d

IS No.. bOb of mo dr.wii bod'woo,, yo. roob. IOjJ_JJ

kI,.I., ___Il___, ol., SI. Color of .l,ln. 000.rod wr4 3
IS. 0001,0 ( o,Io* .1 fo..1...,l Old 0. I. - oa0o,ond imno

p140o of 11a.d.

11111 Iii
8*.40.,.1j

No.

M ASU1(EM 1'NTS.
M A L E.

I. IloighI oIoiiII*g. / 7 "iou' 'f I.'.$ / ó',j

/I/1. Ilolghul nI 0,0014.0. / . 4. Kn,.dth of hood.

S. IIolgl,Iofm.,ui,,lol .o.o'utO.iI.i. C7_. I. HolgkLi.ff.... //c

FIng...rr..,l. ,7,r Ill l4,r2.Ii.l, of 000

I flight 0111.1,2
?,7'

Ii. 11.1451 of ,*
,,

0. wi,iiiu of ,io,op,u,,. II 0-0.I1ii "I .040

IN. slalOM.. *00. iwbI to40..I. *i tie.)

IN!) IC ES.

I Aflil. I ,..'tgIl, roSd15 i./ ,'

I. Vi,,o,,n..,00h /(-_ ,.o,,gt.,--. 11.1581.

.' p.

0. HoigIul OILIng. S V.or.

4. WhIsk if .loouhd..'.. . /M
(ft. 4401,01 .0*. gil_I. - ..OlnO*d - 14440 400*. W4041. 15*0* 1

Figure 4.1 Standardized Record Blank Used by Boas (Jantz, et. Al. 1992:438)



141

and bi-illiac breadth are commonly used along with other measures to assess the

health and growth patterns of individuals, particularly children.

Although the measurements seem self-explanatory, a description of each

measurement and its method is outlined here. The measuring rod was utilized to

measure all body dimensions, except shoulder width, which was measured with

jointed calipers. Standing height is the most common anthropometric measurement.

With the subject standing upright on even ground with heels together and head

level, the full height of the individual is measured from the floor to the crown of the

head. Shoulder height is measured in the same fashion but from the floor to the top

of the shoulder, specifically to the acromion, "the point where the bone turns

suddenly forward and joins the collar bone, at that point of the ridge of the

shoulder-blade which projects farthest out on the shoulders" (Peabody Museum

Archives). Height of point of second finger is measured from the floor to the tip of

the long finger when the arms are stretched down along side the body. The height

of point of second finger at first appears to be a curious measurement in itself, but

when subtracted from shoulder height, it provides a measure of arm length. Finger

reach measures the span of the arms. The observers were instructed to have the

subject "touch a vertical post or wall with the second finger of one hand and stretch

along the measuring rod as far as he can reach" (Peabody Museum Archives).

Sitting height is the distance between the rump and the crown of the head and is

measured with the individual sitting on a level seat with a straight back. Shoulder

width measures the breadth of the shoulders from one acromion to the other.
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Jointed calipers and sliding calipers measured head and facial dimensions.

Head length was measured with jointed calipers from the most prominent point of

the forehead between the eyebrows to the point of greatest length on the back of the

head. Head breath measured the greatest breadth found above the ears holding the

calipers "horizontally and perfectly symmetrically" (Peabody Museum Archives).

Face height measured with sliding calipers is the distance between "the deepest

depression on the nose between the eyes" and the base of the chin (Peabody

Museum Archives). Face breadth is the maximum distance found between the

cheekbones near the ears and was measured with jointed calipers. Nose height and

breadth were each measured with sliding calipers. Nose height is the distance

between the greatest depression of the nose (the same point used to measure face

height) and the point where the base of the nose meets the upper lip. Nose breadth

is a measure of the greatest width of the nose at the alae, with care taken "not to

press the nostrils together" (Peabody Museum Archives).

All of these measurements were designed to limit the removal of clothing in

order to increase participation and to take less time per subject. In fact, it was only

necessary to remove the shoes from the feet and thick clothing from the shoulders.

This increases participation because many people are reluctant to disrobe for

strangers. This is particularly true for women, as the majority of anthropometrists

were male. In another effort to save time, the observers were also instructed to

begin 'measurements on lean persons, as the points of measurements are easily

found on them" (Peabody Museum Archives).
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Additional anthropometric measurements, such as face height between

hairline and chin, ear height and hand length, were recorded on occasion. These

were sometimes measured to satisfy the research agendas of individual observers

and were not standard. Non-metric data or anthroposcopic measurements were also

to be collected. Anthroposcopic measurements are subjective descriptions of

specific body parts like hair texture, nose profile, eye or ear shape, and skin

pigmentation. Figure 4.2 illustrates the various nose, nostril, and ear shapes

provided in the instructions for comparison to subjects in the field. In studying skin

pigmentation, the observers were instructed to state the color of exposed skin by

comparing it to hues in "the color book" (Peabody Museum Archives). As this type

of data is highly subjective, it is not useful for comparison of groups examined by

different observers.

The observers collected non-anthropometric information for each

individual, including date and place of observation, name and age, place of birth,

tribe of mother and father, and mode of life or occupation. While occupation refers

to ajob held, mode of life refers to the subsistence pattern followed by the

individual, whether the subject is an agriculturist, a hunter or fisherman, or receives

government rations (Peabody Museum Archives). The observers also made note of

biological relationships of individuals measured by use of unique identification

numbers. Since each identification number is unique, relationships could be noted

on the data blanks in this fashion: "Father of No. 142, 147. 148" (Jantz et.al.

I 992:438). Data collected on women included number of live and dead children.
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Figure 4.2 Comparison Drawings for Anthroposcopic Measurements
(Peabody Museum Archives)
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4.2 ANALYSES OF BOAS' ANTHROPOMETRIC DATA

With 17,000 individuals observed and twelve measurements per subject,

Boas would have collected 204,000 numeric pieces of data, had all required

measurements been taken on every individual. Even with some missing data, the

volume is staggering. Due to the sheer amount of data collected, Boas was unable

to complete sophisticated analysis by hand with paper and pencil. However, Boas

knew that statistics were necessary to determine and understand differences

between populations, an approach that contrasts with the prevailing typology

methods of his contemporaries (Jantz 1995:347). Boas explains his need to gather

such an overwhelming amount of data in an 1895 paper:

The point of view which has guided my collection of this material
was based essentially on the fact that differences between human
varieties expressed through measurements are so small that reliable
conclusions can only be drawn with large numbers of observations
(quoted and translated in Jantz 1995:347).

Despite the obvious hardship, Boas and a few others did manage to publish

papers analyzing some of the data. For the World's Columbian Exposition, Boas

(1895) analyzed height and cranial index variability that included summary

statistics means, standard deviations, and frequency distributions of height and

cephalic index for about 60 tribes. According to an unpublished manuscript found

by Jantz (1995:346-347), Boas was attempting to address the following questions

in the displays for the World's Columbian Exposition:
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1. What are the principal characteristics of Native Americans?
2. Can a number of types be distinguished among them?
3. Does the distribution of types give a clue to the ancient migration in

North America?
4. Does intermixture result in any negative effects?
5. How does the mixed population differ from the unmixed?

Using data collected for the Exposition, Boas compares "the Indian race

with the Indian-white hybrid race" (Boas 1894:76 1). The prevailing notion at the

time was that individuals of mixed parentage were less fertile, but Boas statistically

determined that they were in fact more fertile than those of pure blood. In the same

study, Boas also statistically showed that hybrid individuals, particularly the men,

tended to be taller. Boas essentially determined that the intermixture increased

variability and produced "a favorable effect upon the race" (764).

As noted previously, the Jesup North Pacific Expedition was responsible for

the gathering of data from Siberia and North America. Boas was supposed to

compile these data into summary volumes, but he did not produce them as planned

(Jantz 1995:346). The only publication to come from this data set was a report on

the anthropometric variation of Siberian women (Jochelson-Brodsky 1906).

Boas also published a few reports on the anthropometry of specific tribes,

including the Mission Indians (Boas 1995), the Shoshone (Boas 1899), and the

central California tribes (Boas 1905). In addition, Boas submitted several reports

containing raw data pertaining to the tribes of British Columbia and the north

Pacific coast (Boas 1890, 1892, 1895, 1896. 1899). Stemming from the data

published in these reports, a few other analyses were undertaken. Sullivan (1920)
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examined anthropometric data for the Sioux. Prince (1989) used the data tallied in

Sullivan (1920) to show that the Sioux did not experience a negative secular trend

in stature after being placed on reservations, as would be expected, but continued to

be as tall or taller than Euro-Americans. Hall and McNair (1972) performed a

multivariate analysis of the data from the tribes of British Columbia. Hall (1978)

used the British Columbia data to describe the secular trend of increased size in

British Columbia natives in the nineteenth century, finding a greater secular

increase in males.

The whereabouts of the original data sheets used by Boas were unknown

until 1982, when they were found in the basement of the American Museum and at

the American Philosophical Society (Jantz, et. al. 1992:437). Since the release of

Boas' original data sheets, several new analyses of the anthropometric data have

been made.

Jantz et. al. (1992) provided the first comprehensive summary of the

anthropometric data after its discovery. Using canonical analysis, definite

geographic patterning is apparent, lending support to the hypothesis that climate

influences morphology (Jantz et. al. 1992: 446-447). Language patterning was

found to be similar to geographic patterning, but the relationship is not as strong

(447-448). The analysis also revealed that head and facial dimensions. particularly

nose height, are more variable than body measurements (445).

Langdon (1995) analyzed biological relationships among the Iroquois. Jantz

and Meadows (1995) examined population structure of Algonquian speakers.
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Ousley (1995) analyzed relationships between Eskimos, Amerindians, and Aleuts.

Konigsberg and Ousley (1995:482) analyzed the anthropometric data using

multivariate quantitative genetics to determine "the relationship between

phenotypic and additive genetic variance-covariance matrices." Moore and

Campbell (1995) examined the extent and patterns of intermarriage among tribes

and with non-Indians.

Studies by f-fall and 1-fall (1995) and Prince (1995) examined the effect of

contact and changing socioeconomic conditions on the anthropometry of North

American Indians. Hall and Hall (1995) examined geographic and climatic

adaptation of native people of the Pacific coast and consider the historical

influences as well. More specifically, Hall and Hall (1995) found a lack of sexual

dimorphism changes and no secular trend in body size in the Oregon tribes,

presumably because these populations had the most recent experience with disease,

Euro-American contact, and relocation to reservations.

Prince (1995) performed an analysis of secular trends in stature for the

Sioux Indians between 1820 and 1880. Results of this study show that a negative

trend in stature for the Sioux did not occur during the early reservation period (ca.

1868). This is a surprising fact considering the drastic socioeconomic changes that

were forced upon them at this time. Prince (1995 :400-402) speculates that

substantial beef rations from the US government to the Sioux, as recorded by the

Indian Office, may have offset the effects of other poor socioeconomic conditions

on the reservation.



149

The studies summarized above have investigated relationships between

tribes primarily using the adult anthropometric data in Boas' collection. A wealth

of information is still waiting to be uncovered through the analysis of

anthropometric data from the children. This archival anthropometric data provides

a way to study human variability and the growth, development, and health of

populations that no longer exist today as they did more than a century ago.

Fortunately, Boas realized the importance of collecting such a volume of data

before native populations experienced full acculturation. He states that "the

anthropometric method is a most important means of elucidating the early history

of mankind and the effect of the social and geographic environment upon man"

(Boas 1912:562).

Comparable anthropometric information cannot be obtained from

archaeology. The sample of bone from the historical record is small and

incomplete, and many ancestral remains have been repatriated without study and

measurement. Even when the remains have been measured, their provenience is

often questionable. Therefore Boas' anthropometric data set is the only group of

measurements from the late nineteenth century that can be adequately analyzed.

4.3 PROBLEMS USING BOAS' DATA

Before conducting field research, the research project is designed to answer

specific questions and to address particular concerns. The design takes into

consideration the requirements for proper statistical analysis to minimize error and
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to provide accurate results. The design of Boas' research was twofold: to supply

information for the anthropological display at the Columbian World Fair

Exposition and to document the quickly disappearing Native American groups.

However, Boas designed this research over one century ago, before modern

statistical techniques were developed and before current anthropometric standards

to study growth, health and nutrition were established. Although we are fortunate to

have this set of data, designing a modem study around archival data presents

problems that must be addressed.

4.3.1 Sampling Technique

Sampling technique is an important consideration in statistical analysis.

Random sampling techniques are commonly considered to be most desirable, but

since the Native American population being sampled was quickly disappearing, the

observers turned to availability sampling. The objective of availability sampling is

to obtain as many subjects as possible. The observers measured their subjects

wherever they could be found, including reservation locations, Indian schools and

agencies. However in the Pacific Northwest, Boas often collected measurements by

going from house to house (community based sampling).

It is generally agreed that random sampling techniques are necessary when

the sample size is small, but since this set of anthropometric data is quite large

overall, a lack of randomness is not considered a major problem. Statistically, small

samples tend to have large intragroup variance that affects our ability to detect
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differences between populations. Additionally, there should be smaller variance

within a group than between groups.

The objective of statistical inference is to generalize to the population level

from sample information. In order to safely infer population characteristics from

sample results, the sample subjects must be randomly selected. In other words, each

subject must have had an equal and independent probability of being included in

the sample. Most anthropological fieldwork consists of non-random samples, but

cautious inferences to the larger population are still made. The anthropologist can

claim the sample comes from a very large hypothetical population of similar

samples which exist under similar conditions (Thomas 1986:443), but by doing so,

the inferences made about the population are weaker and more easily challenged.

4.3.2 Sample Size

The overall sample size of the Boas dataset is adequate, but problems arise

as it is broken down into categories for study. The sample size is not equal between

males and females, or between the age categories, or between the tribal groups in

Boas' dataset. Moore & Campbell (1995) attribute the male bias to preferential

hiring of males at Indian agencies, suggesting that the observers did not measure

individuals outside the agencies. However, data was not collected exclusively at the

Indian agencies but also at schools and in the community as a whole. Szathmary

(1995) argues that the fewer number of females in the data set might be due to the

fact that women do not want to be touched by strange men and so declined to be
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measured. It is also possible that the women were not as often in public places

where they would be available to the researchers.

4.3.3 Interobserver Error

There is concern for interobserver error because different anthropometrists

took the measurements. Interobserver error occurs with varying techniques applied

during measurement, leading to different results between observers. For example,

the nasion is difficult to locate on gracile women, so measurements differ. Boas

took steps to avoid significant error by personally training the anthropometrists,

and by providing each with identical measuring instruments. Although they have

been described, a set has never been located. By the 1880's standardization had

occurred, so it is unlikely the equipment varied (Hall personal communication

September 13, 2001). Each observer also had a set of instructions detailing the

technique for each measurement, and Boas attempted to have two observers

measure the tribes independently to help reduce error. In an unpublished and

undated manuscript Boas explained how he intended to account for interobserver

error:

In order to check the observers so far as possible, the whole
country was subdivided in such a manner that two observers took
measurements of one tribe, independent of each other. In most cases
the results thus obtained proved the accuracy of both observers,
while in others discrepancies were found. There were few cases only
in which any doubt existed as to whose measurements were more
correct, because I had so arranged as to be able to compare the
measurements of each observer with those of two others. In a
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number of these cases I was able to send a new observer into the
field in order to verify the observations (Cited in Jantz 1995:349).

4.3.4 Random Errors

Random errors operate within anthropological data to confound results.

Sampling error occurs when a sample poorly represents the population as a whole.

When individuals at the extremes of the distribution (outliers) are included in the

analysis, the sample becomes less representative of the population. This is

particularly true when the outliers are due to an error in the data recorded, or when

they represent a pathological condition; however, outliers may simply indicate a

wide range of variation in the population.

Sampling error possibly exists in Boas' dataset. The observers went to

locations that supported large populations of Indians, primarily reservations. Most

reservations were large, and the observers most likely did not travel throughout the

entire territory to measure individuals living far away from the agency.

Additionally, many individuals traveled off the reservation to work during certain

seasons and may not have been available for measurement, leaving behind those

who may not have been fit enough to work and live afar from the agency and were

dependent on government rations. Therefore, the sample may not be fully

representative of the entire population.

Errors of content occur when the observer records inaccurate data.

Measurements may be misread at the time of observation, or the informant may

provide erroneous personal data. The Heisenberg principle assumes that there is a
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limit to the precision of any data set; errors of content will always be present

(Thomas 1986:445). Such errors most likely exist in Boas' dataset, but unless the

error is tremendous, it goes unnoticed. Errors of analysis include processing

blunders such as miswritten or illegible information on data sheets, mistakes made

during computer data entry, or miscalculations.

4.3.5 Gene Flow and Environmental Factors

The Indian groups under consideration were not isolated from each other or

from the Euro-Americans. The interactions between these groups brought about

change, both genetic and cultural, that is reflected in the morphology of the people

observed and measured. Although it is impossible to remove the influences of the

past from analysis, it is possible to recognize and address the confounding aspects

of their histories.

Intermarriage between groups resulted in considerable gene flow. The data

set includes individuals of admixed background, both with non-natives and

between native groups, but individuals of only 3/4 blood form only 6.67% of the

data set (Szathmary 1995:341). Gene flow is most likely to occur between

neighboring groups with similar languages (Moore & Campbell 1995).

Environmental conditions influence anthropometric data. Diet, disease, and

climate are known to have an effect on the phenotype; therefore, anthropometrics

may not be the best method to study genetic relations. However, anthopometrics is

well suited for the study of human adaptation to the physical environment. Through
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the use of historical records, environmental conditions that influence the phenotype

can be examined and accounted for in anthropometric studies.

4.3.6 Problems Relating to Child Anthropometry

Lastly, there are problems with Boas' data set that specifically relate to

children. Anthropometric studies of adults are fairly straightforward, while studies

of children are more complicated due to the fact that children grow. Recording age

accurately is essential in child anthropometric studies, and in modern studies, age is

often measured in tenths of a year. In Boas' dataset, age is measured by whole

years and is often noted as being an estimate because the exact date of birth was not

known. This causes problems for analysis, particularly for periods of rapid growth.

For example, there is a big difference in size between a child who just turned one-

year old and another child on the verge of turning two. The two children may be

nearly a year apart in age, yet are lumped together in a single age category.

Boas dataset is not comprised of longitudinal data. Longitudinal data is

generally considered superior to cross-sectional data in the study of child growth

patterns. Longitudinal data is better suited for investigating growth velocity during

the adolescent growth spurt and for examining differences in the timing of that

growth spurt. Cross-sectional data lumps late and early maturing individuals

together obscuring precious detail, and provides an inaccurate description of

growth velocity.
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As noted above, the sample size is not equal between males and females in

the total dataset. Because this study deals with children and growth, the sample of

children needs to be broken down into groups by age and sex. Although the overall

sample of children is quite large, once it is broken into age and sex categories and

further broken down into tribal or reservations groups, the number of individuals in

each group becomes quite small. Small sample sizes make the results of statistical

analysis unreliable.

In studying nutrition and health of children through anthropometrics, there

are certain measurements that are considered standards in such studies. Weight is

considered an essential measurement in modem anthropometric studies, but weight

was not measured by Boas due to the fact that a scale was very cumbersome to

transport from site to site during that time period. Additional measurements useful

in studies of nutrition and health but not utilized by Boas are bi-iliac breath (hip

width) and upper arm circumference and skin fold thickness. These measurements

help determine whether an individual or a population as a whole is suffering from

malnutrition or starvation. Boas provides only linear body measurements (with the

exception of shoulder width), so the only health and nutrition indicator that can be

analyzed is stunting. Stunting is defined as a low height-for-age measurement,

which occurs when a child fails to reach the expected height for that age. Stunting

is associated with chronic insufficient protein energy intake, frequent infection, and

poor socioeconomic conditions.
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4.4 METHODS OF ANALYSIS

The portion of the database provided for study contains information on

6,512 individuals, most of whom belong to tribes of Western North America. The

database contains 1,506 male children, 1,248 female children, aged 1 through 17,

and 2,418 adult males and 1,340 adult females, aged 18 through 100 years and

above. This dataset was transferred into SPSS version 10.0 for cleaning and

statistical analysis.

4.4.1 Cleaning the Data

The first step in cleaning the data set was to correct any discrepancies in the

tribal designations. Tribal groups with multiple spellings were unified under a

single spelling. For example Nomlacki was also spelled as Nomlackie in the data

set, so all were combined under the spelling Nomlacki. The same was done for

Hoopa and Hoopa Valley. There are many tribes that are referred to by names that

are no longer in common use. The locations of many of these unfamiliar tribes were

found using the Handbook of North American Indians. Lastly, all individuals with

tribes listed that could not be identified as being within the western North America

study area were deleted. These included Chippewa, Eskimo, Santa Clara, Sauk,

Sauk & Fox, and Stockbridge.

Where an exact match to a tribal identity could not be located, other lines of

reasoning were utilized to decide the true tribal designation. Too Too Dma appears

to be an English phonetic spelling ofa tribe. Since this individual was measured at
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the Siletz Reservation, Too Too Dma is assumed to be from an Oregon tribe, most

likely the Tututni. An individual measured at Siletz School is noted to be Sinslaw,

and this is assumed to mean Siuslaw, another Oregon tribe.

Twenty-one cases did not have the age reported. A single case reports zero

(0) as the age. These cases must be checked against the original data to determine

whether the age was not reported on the record blank or whether the age was

missed during computer data entry. Since age is a critical variable in studies of

growth and development, cases where age could not be verified were eliminated.

Appendix 2 lists cases deleted due to apparent error in age reporting.

Another consideration in preparing the data set for statistical analysis is

blood quantum level. As Boas collected data on the tribes of each individual's

parents, blood quantum could be calculated. Genetic intermixture influences

anthropometric measures, so in order to reduce the influence of outside genetics,

cases with a blood quantum less than 1.00 are removed from analysis. This

removes the effects of Euro-American and other non-Indian heritage. Individuals

with parents from different Indian groups are considered to have a blood quantum

of 1.00 and remain for analysis.

A box plot of each measurement against age was created to find outliers in

the children's data. Many outliers (between 1.5 and 3 box lengths out) were

discovered. Several extreme outliers (more than 3 box lengths out) were also

discovered. Table 4.1 lists the number of outliers and extreme outliers for each

anthropometric measurement. Outliers indicate possible errors within the data. The
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Table 4.1 Outliers and Extreme Outliers

Variable Outliers Extreme Outliers Total Outliers
Standing Height 59 7 66

Shoulder Height 61 4 65

Finger Height 45 11 56

Finger Reach 45 4 49
Sitting Height 69 10 79

Shoulder Width 61 33 94

Head Length 53 14 67
Head Breadth 45 13 58

Face Height 58 6 64
Face Breadth 86 3 89

Nose Height 60 3 63

Nose Breadth 102 9 111

outliers may be due to data entry mistakes, measurement error on the part of the

observer, or the outlier may be the correct measurement of an aberrant individual.

As outliers will skew statistical analysis, it is necessary to remove any outliers that

are due to error. Outliers that are not due to known errors remain within the dataset.

Removal of such outliers cannot be justified.

Checking the original data sheets, if available, is one way to determine the

source of the outliers. When the information on the original data sheets do not

match that in the computer database, a data entry error has occurred, and this can be

corrected easily. When the information listed on the original data sheets match that

entered into the database, the outlier may be due to observer error. The observer

error may stem from the mis-measure of an individual or from an incorrectly listed
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age. Appendix 3 lists the number of outliers and extreme outliers by observer

identification number for each measured variable. It is readily apparent that a

handful of observers contributed the majority of all outliers, as did certain

measurements, particularly nose and face breadth.

To determine the age range for analysis, simple growth curves showing the

mean value for each age and sex for each measured variable were plotted to see

when growth stops in this population. The graphs indicate that female growth

generally reaches a plateau after age 16, while male growth appears to continue

after age 17, the arbitrary cutoff for the existing children's data set. Therefore, it is

necessary to include cases labeled as adult to capture the full growth patterns,

particularly that of the males. Data for adult males and females aged 18 through 29

were added to the data set to determine the age of cessation of growth. As with the

children's data, individuals from tribes beyond western North America were

deleted. Subsequent box plots and growth curves were created to see where growth

plateaus. Male growth appears to plateau between the age of 20 and 22. Even

though female growth appears to plateau after age 16, male and female individuals

aged 18 through 22 were added for analysis to ensure all growth was captured.

After the dataset was cleansed of error and its age range established, it was

organized into groups for study: All Western Tribes, Klamath, and Siletz. These

were further broken down into age-sex groups. The Klamath category includes

individuals measured at the Klamath Agency, the Yainax School and its associated

agency. The Siletz category includes individuals measured at Siletz Agency and
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Siletz School. Some older children were measured at Chemawa School in Salem,

and these individuals were added to their respective groups.

4.4.2 Analyses Performed

After cleaning the data set, descriptive statistics for all the western tribes by

age and sex were computed, and then the same was computed for the Klamath and

the Siletz using SPSS version 10.0 statistical software. In addition to the descriptive

statistics calculated for each of the 12 existing anthropometric measurements,

descriptive statistics were calculated for arm and leg length. Arm length is

calculated by subtracting finger height (height to digit III) from shoulder height,

and leg length is calculated by subtracting sitting height from standing height.

Growth curves or distance curves for each anthropometric measurement

were plotted to visually compare groups. Age is plotted against the mean value for

that age to produce a line graph. Males and females were graphed together to

compare the difference in growth patterns between the sexes within each group.

Growth curves for females of each of the three groups were plotted together in one

graph to compare the dilThrences in growth patterns between the three female

groups, and the same was completed for males.

Calculating relative sitting height, which is a ratio of sitting height to

stature, is used to analyze bodily proportions. Relative sitting height is calculated as

follows:

Relative sitting height = (sitting height / standing height) x 100
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This equation determines the percentage of overall stature that is due to trunk and

head length. From this percentage, it is easy to find the leg length percentage by

subtracting the relative sitting height from 100. Additionally, sitting height means

at successive years of age are plotted against the corresponding leg length means

for each of the three groups. Eveleth and Tanner (1976:3 9) explain the

interpretation of such graphs:

. sitting height means at successive years of age are plotted against
the leg length means at the corresponding years. The lines are least
square linear regressions till puberty, thereafter graphical fits only.
From infancy to adolescence the trunk grows more slowly than the
legs so the lines have less slope than the diagonal or 45° line. At
adolescence, however, the spurt is greater in sitting height than leg
length so the slope of the line increases.

Velocity curves were plotted in the same groupings as the distance curves.

Cross-sectional data is not optimal for research on growth velocity, but they can

provide an estimate of the mean rate of growth for a population (Tanner 1976:8).

To determine velocity, the difference in means between each age group is

calculated. For example, the mean at age S is subtracted from the mean at age 6.

The difference is graphed against age, more specifically against the greater age in

the initial calculation. Such graphs should show acceleration and deceleration of

growth, but with less detail and less accuracy of velocity curves plotted from

longitudinal data.

Lastly, standing height for the Boas groups is compared against non-Indian

groups to provide perspective. Such comparisons illustrate any growth depression
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occurring in any of the three Boas groups. Stature means of American children

from the 1960's provides a modern baseline for comparison with all other groups.

These American norms are taken from Hall (1970). Stature of urban school

children from the late 1880's, collected and compiled by Boas (1898), provides a

comparison with contemporary non-Indian groups. Finally, the Boas groups are

compared to American slave populations from 1808-1861, taken from Steckel

(1987). It is commonly known that slaves lived in poor conditions, and in an

analysis of stature by Steckel (1987), the young slave children fell among or below

the poorest developing countries.

Due to the small and unequal sample sizes in each of the age-sex groups,

further, more sophisticated statistical analysis could produce unreliable results.

Therefore, tests for significant differences between mean values are not attempted.
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5. RESULTS AND DISCUSSION

In keeping with the format of the previous section, I first summarize the

results of the descriptive statistics for each group and discuss the basic growth

distance curves. Results of the body proportion comparisons are discussed next.

Following is a discussion of the growth velocity analysis. Finally, comparisons of

stature between the three Boas groups and three non-Indian groups are made.

5.1 DESCRIPTIVE STATISTICS

After cleaning and organizing the dataset, I tallied the number of

individuals in each age and sex specific group. Figures 5.1, 5.2, and 5.3 display bar

graphs showing the distribution of individuals measured by age for each of the

three groups. Age-sex categories that are not represented by a single subject are not

listed on the graphs; therefore, certain graphs do not show the entire range of ages

(i.e., 1 through 22).

The total number of individuals in this study includes 1,130 females and

1,328 males. The difference between the number of males and females is only 198,

which gives minimal support to the concept of male bias in the collection of these

anthropometric measurements. However, the Klamath and the Siletz do not show a

large discrepancy between the number of males and females; in fact, more Klamath

females than males were measured, totaling 56 and 50 respectively. Although Siletz

males outnumber females, the margin is small, with 59 females and 61 males.
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The majority of all children measured are school aged, five or six years and

older, presumably because the observers visited schoolhouses to collect

measurements. As children younger than five were most likely still at home with

their mothers, these children were not as accessible to the observers and are not

well represented in the dataset. In the mid- to late-teen years, the number of

individuals measured decreases somewhat. This decrease may be due to the fact

that the older individuals were leaving school to begin their adult lives and were

not as easily accessible.

The number of children measured in each age-sex category for the total

dataset ranges from 1 to 16 for the pre-school aged children and from 16 to 124 in

the rest of the age-sex categories. The number of individuals measured in each age-

sex category for the Klamath and Siletz is considerably smaller. The Klamath data

starts at age five, and the number of individuals measured in each age-sex category

ranges from 0 to 8. Pre-school age children are not represented in the Kiamath

sample. The Siletz sample has only one pre-school child, a three-year old female,

and the sample of males does not contain a single child younger than seven years

old. The number of Siletz individuals measured in each age-sex category ranges

from 0 to 7. The unequal and small size of the Klamath and Siletz age-sex

categories make sophisticated statistical analysis virtually impossible to accomplish

with any reliability in this study.

For each anthropometric variable the mean value for each age-sex category

was computed for each of the three groups: the total group, the Klamath, and the
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Siletz. In addition, minimum and maximum values, standard deviations, and

standard errors were calculated. These data are listed in Appendices 4, 5, and 6. For

the linear bodily measurements, the range of values for each age-sex category is

quite large. There is considerable overlap in the range from one age category to the

next in both sexes. This illustrates that some children grow faster than others, and it

may also be an indication that the whole year increments used by Boas include

individuals that just turned a particular age and others that are just about to reach

their birthdays and turn a year older. Even with the overlapping values, the means

become larger, as expected, with each subsequent year (the only exceptions are

some of the age-sex categories with very small sample sizes) until growth begins to

plateau in the late teenage years. For the head and facial measurements, the range in

values overlaps even more than the ranges for the bodily measurements. The means

do tend to increase with age, but there is not a smooth increase from year to year.

Calculated from the total group's male and female means, head length and head

breadth at age one are 82 to 90 percent of the greatest means in this sample

(presumably comparable with the means of adults); therefore, there is not much

head growth taking place in comparison to the body.

According to Rowntree (1981), a sample with 30 or more observations is

sufficient to estimate the population standard deviation. In the total group sample,

the number of individuals measured in each category of school age children is

greater than 30, with the exception of five-year old females (N=27), so the standard

deviations are considered an accurate representation of the variation for the entire
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population. Having far fewer than 30 observations in each age-sex category, the

standard deviations for the Klamath and Siletz cannot be considered highly

representative of each of the respective populations. The total group standard errors

are much smaller than the standard deviations, whereas the standard errors in the

Klamath and Siletz are proportionately larger due to the small sample sizes in each

age-sex category. The small sample size of the age-sex categories for the Klamath

and the Siletz also makes tests for significance differences unreliable, so these tests

are not attempted.

5.2 GROWTH DISTANCE CURVES:
MALES AND FEMALES COMPARED

The growth distance curves between the sexes in the total group of western

North American Indians follow the expected pattern of growth. In general, both

sexes maintain similar bodily measurements until females reach puberty and enter

the adolescent growth spurt. A year or two after the females, the males reach

puberty and experience a greater spurt in growth to permanently exceed the mean

stature of females. In this sample, the standing height (Figure 5.4), shoulder height

(Figure 5.5), and finger reach (Figure 5.6) of males and females are very similar

with males being slightly taller between the ages five and ten. Starting about 11 or

12 years of age, the females begin their adolescent growth spurt and overtake the

males in size, but do not remain taller for long. By age 13 the males experience an

upswing in growth, quickly surpassing the females. Sitting height (Figure 5.7)

follows the same overall pattern, but from about age 10 to 14 females have a
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greater sitting height than males. Leg length (Figure 5.8) and arm length (Figure

5.9) are fairly equal between males and females, with the males having slightly

longer appendages until females reach adolescence; then the males have

considerably longer arms and legs. Shoulder width (Figure 5.10) sharply increases

in males between age 13 and 16 years and continues to increase thereafter.

Head and facial measurements of the total group are consistent with the

notion that females are more gracile than males. Male head length (Figure 5.11)

and head breadth (Figure 5.12) measurements are consistently greater than those of

the females. During the female adolescent growth spurt, females approach and

converge with the males, but as the males enter the adolescent growth spurt, the

values again diverge with males sporting greater head size. The growth curve for

facial height (Figure 5.13) and facial breadth (Figure 5.14) demonstrates a similar

pattern. Nose height (Figure 5.15) is very similar between males and females until

males enter the adolescent growth spurt. One would assume that nose height would

consistently be greater in males than females in this sample because face height is

consistently greater. One explanation for the more similar nose height between

males and females is that it is more difficult to locate the nasion on females than in

males, leading to more inaccurate measurements. Throughout growth and into

adulthood females have a narrower nose breadth (Figure 5.16) on average than

males, with male noses greatly increasing in width after 13 years of age.
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The growth pattern seen on the distance curves for western North American

Indian males and females is identical to the pattern of growth seen on the

standardized growth distance curve illustrated in Figure 2.2. Western North

American Indian children maintained normal bodily growth patterns.

5.3 GROWTH DISTANCE CURVES:
KLAMATH, SILETZ, AND WESTERN NORTH AMERICAN
INDIANS COMPARED

Figure 5.17(a) compares standing height for females from each group, and

Figure 5.17(b) compares standing height for males from each group. These graphs

indicate that both male and female Siletz Indians are shorter than the total sample
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of western North American Indians at virtually every age. The Kiamath, while

perhaps slightly shorter than the total sample in both sexes, appear to have greater

stature than the Siletz.

Figures 5.18(a) and (b) demonstrate that males and females in each group

have approximately the same sitting height throughout growth. Figures 5.19(a) and

(b) show that leg length is not equal between the three groups in both females and

males. While female Siletz and Klamath Indians have similar leg lengths at all

ages, both appear to have shorter legs than the total sample. The leg lengths of

Klamath males seem to be a fraction shorter than the total sample, but the leg

lengths of the Siletz males are considerably less than both the Klamath and the total

sample. These findings indicate that male and female Siletz Indians have

proportionately shorter legs for their height than do the Klamath or the western

North American Indians. Body proportions are discussed further in the next section.

Figure 5.20 shows shoulder width between the three groups of females to be

fairly similar, as neither the Klamath or Siletz appear to have narrower shoulders

than the total group. In fact, Kiamath and Siletz females may have broader

shoulders. Whereas Klamath males appear to have slightly broader shoulders from

age seven to 15, they appear to equal the shoulder breadth of the total sample by the

late teenage years. The Siletz males, however, have narrower shoulders than both

the Klamath and the total group after 13 years of age.

The Klamath and Siletz growth distance curves for face height, face

breadth, and head breath for both sexes jump back and forth across the distance
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curve of the total group, so no analyses of these variables are made. Head length,

on the other hand, is consistently less in the Klamath males and females.

Lastly, a comparison of nose height and nose breadth is made. In Figure

5.21 Siletz males and females display taller noses than the total sample, and the

Kiamath display shorter noses. Figure 5.22 indicates that the noses of both sexes of

Siletz Indians are much narrower than the Kiamath, who more closely approximate

the nose width of the total sample of western North American Indians. In summary,

the Siletz have tall narrow noses in comparison to the other two groups.

5.4 BODY PROPORTIONS

Calculations of relative sitting height for the three groups are shown in

Table 5.1 (males) and Table 5.2 (females). The total group shows larger

percentages in the earliest years of life that steadily decrease as growth completes

for both males and females. A higher percentage indicates the legs are

proportionately shorter than the trunk and constitute less of the overall stature. Both

sexes of the total group begin life with relatively shorter legs; roughly 60% of

overall stature is composed of the trunk. As the Klamath and Siletz samples do not

have the youngest children represented, proportions of very young children cannot

be calculated. Additionally, the small sample sizes of the Klamath and the Siletz

make the relative sitting height calculations more difficult to interpret.

According to Eveleth and Tanner (1976:39), females generally have shorter

legs than males in relation to trunk size. Legs experience the most growth during
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Table 5.1 Male Relative Sitting Height

MALE

Age All West Klamath Siletz

1 59.33

2 60.01

3 58.60
4 56.87
5 55.57
6 55.34
7 54.22 57.42 55.42

8 53.48 54.79 54.28

9 52.95 53.76 54.92

10 52.49 52.51 53.47

11 52.51 54.30 54.12

12 52.04 51.94 53.70

13 51.93 52.37 53.84

14 51.85 52.63 53.52

15 51.68 52.14 53.81

16 52.29 52.60 52.06
17 51.94 52.56 52.79

18 52.45 52.28 52.14

19 52.09 - 54.59

20 52.69 52.09 56.15

21 52.04 51.69 54.83

22 52.71 53.87 54.47

Relative sitting height = (Sitting height/stature) x 100
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Table 5.2 Female Relative Sitting Height

FEMALE

Age All West Kiamath Siletz

1 60.09

2 60.02

3 57.96 56.66

4 57.35

5 55.59 46.91 55.86

6 55.11 55.26

7 54.04 55.58

8 53.81 54.51 55.31

9 53.38 54.65 53.56

10 53.04 55.83 54.34

11 53.11 52.50 54.35

12 52.84 53.04 53.65

13 52.42 54.06 53.91

14 52.54 53.05 52.65

15 52.75 54.14 54.41

16 52.89 54.02 48.61

17 52.98 53.92 58.27

18 52.97 54.01 54.98

19 53.03 55.66 55.12

20 53.04 52.70 55.66

21 53.30 54.65 53.24

22 53.51 52.25 55.68

Relative sitting height = (Sitting height/stature) x 100
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the pre-adolescent stages, and since females enter puberty before males, the

opportunity for legs to continue rapid growth is cut short. A slight difference in

proportion can be seen between males and females in the total group. By visually

evaluating the total group relative sitting height values, trunk length constitutes

approximately 52% of male stature by the end of the teenage years and

approximately 53% in females. The Klamath and Siletz also show a difference

between the sexes. An estimated 52% of stature in Klamath males is attributed to

trunk length and 52-54% in Siletz males, while Klamath and Siletz females have an

estimated value of 53-55%. In each of the three study groups, males do have

slightly proportionately longer legs than the respective females.

Differences can be seen between the total western North American Indian

group, the Klamath, and the Siletz, but the small sample sizes preclude

determination of whether these differences are statistically significant. By

examining the above percentages, however, both male and female Siletz Indians

demonstrate shorter legs than the total group of western North American Indians,

and the same is true for the male and female Klamath. Leg and trunk proportions

are known to vary between populations (Eveleth and Tanner 1976). Proportions are

dictated by genetics to some extent, but Hall and Hall (1995) found in their study of

Boas' adult anthropometric data that an increase in caloric intake due to the

adoption of Euro-American foods led to the growth of longer legs in western North

American Indians. Therefore, the shorter leg lengths of the Kiamath and Siletz

children suggest that the subsistence resources available on these two particular
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reservations were less than the average available to all western North American

Indians. Although this may account for the differences, genetic differences and

simple random variation cannot be ruled out.

Sitting height versus leg length for western North American Indians is

plotted in Figure 5.23. Although Eveleth and Tanner (1976) explain that the model

to fit the points will be linear until puberty is reached, it is found that cubic

regression fits the entire age range quite nicely. However, in keeping with the

described format of such graphs, linear regression lines fit the data until puberty;

roughly age eleven for girls and age 13 for boys. As predicted, the line has an angle

of less than 45° illustrating that from infancy to adolescence the trunk grows more

slowly than the legs in both sexes. After puberty, the data points increase in slope,

indicating that there is a spurt of growth in the trunk.

Figure 5.24 displays the Klamath and Siletz against the entire western North

American Indian sample. These graphs reinforce the results of the relative sitting

height evaluation described above. Points appearing higher on the graph represent a

higher relative sitting height value, which indicates proportionately shorter legs.

Figure 5.24(a) shows Siletz females having slightly shorter legs than the females of

the total sample, while the Klamath female plot is too scattered to determine much

more than that they do not have longer legs than the total sample and Siletz

females. Figure 5.24(b) illustrates that the Siletz males have proportionately shorter

legs than the total sample. Additionally, it appears that the trunks of Siletz males

have a final spurt of growth since the points on the graph turn upward sharply. The
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Figure 5.23 Mean Sitting Height Versus Mean Leg Length for Western North
American Indians. (a.) Females; (b.) Males
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Kiamath males do not appear to have much shorter legs on these graphs. In fact the

majority of the points fall on or very near the points for the total sample.

5.5 GROWTH VELOCITY

The investigation into the growth velocity of western North American

Indians did not produce the desired results. The results reinforce the notion that

longitudinal studies provide superior data for investigating growth velocity. As

longitudinal studies examine the growth of single individuals over time, the

velocity will always be positive, and the velocity curve will always be smooth,

showing the age at which acceleration and deceleration of growth occurs, as seen in

Figure 2.3. While cross-sectional data can be used to create velocity curves, the

age-sex categories must be enormously large, and even then, the velocity curve

would not reflect true rates of acceleration and deceleration because early- and late-

maturing children are lumped together during analysis.

As Boas' data is cross-sectional and has small sample sizes across the age-

sex categories, the means did not uniformly increase year by year, creating negative

velocity values in each of the measurements. This is particularly the case for the

Kiamath and Siletz because the sample sizes are much smaller than the total group.

While a growth velocity of zero indicates that no growth is occurring, negative

growth velocity implies that the body is shrinking. Negative velocity may occur in

adults with compression of the spinal column over a lifetime, but this, of course, is

not the case with children. The majority of the velocity curves graphed display
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useless pictures of spikes, as the lines often dive down to plot a negative number.

The most successful graphs are the ones containing data from the total group

sample, as the sample sizes in each age-sex category are larger, but even these are

not free of negative values. Despite the masses of spikes, deceleration of growth

after the adolescent spurt can be inferred from several of the graphs; however, the

beginnings of these growth spurts are not readily apparent on these particular

graphs. This may indicate that the children enter puberty and begin the adolescent

growth spurt at varying ages.

The growth velocity graphs of standing height, sitting height, leg length,

and shoulder width of the males and females of the total group have results that can

be interpreted to some extent. The head and facial measurements did not produce

velocity graphs that provide any useful insight. The growth velocity of standing

height (Figure 5.25) shows a distinct deceleration of growth in both males and

females. Females show a higher growth velocity than males between 9 and 13 years

of age. The female adolescent growth spurt appears to begin at 11 years, peaking at

13 years and sharply decelerating after that age. If one ignores the negative value at

15 years and approximates a line from the value at 14 years to the value at 16 years,

the pattern of deceleration is fairly smooth, ending with zero velocity at 19 years of

age. The spike after age 19 does not indicate further growth but signifies varying

means as the children reach their adult stature. In males the adolescent growth spurt

appears to begin at 13 years, peaking at 14 years. The velocity decelerates from 14

years, reaching zero velocity at 20 years. Again the final peak at age 21 indicates
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varying adult stature means. During deceleration males continue to experience

greater growth velocity than females. As sitting height (Figure 5.26) is a

component of standing height, the two velocity curves are very similar.

Leg length (Figure 5.27) shows the greatest velocity in the first five years of life for

both males and females. After the age of five, leg growth slows and the velocity

bottoms out at 11 years in both sexes. In females leg growth peaks at age 13 and

then quickly decelerates. Again, there is a negative velocity value at age 15, but

when a line is approximated from age 14 to 16, the rate of deceleration is smoothed

ending with zero velocity at 18 years. In males, leg growth begins to accelerate

after age 11 and sharply slows by 16 years of age. As the male data turn to spikes

after this point, it is impossible to determine the age at which leg growth ceases.

The velocity curve for female shoulder width growth (Figure 5.28) is more

interpretable than that of the male shoulder width velocity curve. In females,

shoulder width growth decelerates until the age of eight and then steadily increases

until the age of 13, where it promptly slows to almost no growth by the age of 16.

There is an upward swing after age 16, but this is felt to be the result of varying

adult mean values and not continued growth. In males, shoulder width growth

decelerates until the age of 9. It then steadily increases until age 12, where it dips

sharply at 13 only to shoot back up through age 16 where it again sharply dips due

to a negative value. After age 16 the velocity curve for males cannot be interpreted

due to the prevalence of spikes in the data.
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For comparative purposes, Figure 5.29 displays standing height velocity

curves for males and for females of each of the three study groups: the total sample,

the Klamath, and the Siletz. Reading through the spikes, the female adolescent

growth spurt peaks between 12 and 14 years of age for each group. As noted above,

deceleration of stature growth occurs after age 13. For the Klamath, spikes make

interpretation difficult, but it appears that deceleration is well under way by 15

years of age, and zero velocity is reached at 18 years of age. Lastly, the Siletz

females reach the highest growth velocity at 14 years of age followed by a steep

decline, but it is unclear when growth ceases in this group.

In males, the comparison effort is even more muddled by spikes. Again, the

total group shows a peak velocity at 14 years of age. The Klamath males also

appear to reach greatest velocity at age 14. The Siletz males, on the other hand,

may reach peak velocity at 16 years of age. Determining the age at cessation of

growth is not possible on this graph.

Despite the poor quality of the growth velocity data, it appears that the

western North American tribes, including the Klamath and Siletz populations,

experienced fairly normal growth velocity patterns. In populations suffering from

malnutrition and starvation, the adolescent growth spurt is often delayed or

virtually non-existent. In these cases, growth may continue into the early twenties

to compensate for the lack of a true growth spurt. None of the study groups

examined show a delayed onset of the adolescent growth spurt and growth appears

to cease in the late teenage years. Out of the three groups, only Siletz males may
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show later peak in the adolescent growth spurt, possibly peaking at 16 years of age

while the total group and the Klamath have their greatest peak in velocity at 14

years of age.

5.6 BOAS' DATA IN PERSPECTIVE

Now that the anthropometric data on western North American Indians, and

the subsets of Kiamath and Siletz have been described, how do the measures of

stature compare with those of other populations? The three comparison groups,

modern American children, American urban school children of the late 1880's, and

American slave children of the years 1808-1861, are summarized first. As

expected, the tallest group consists of modern American children. In both males

and females, the modern American children are the tallest at every age, appearing

to be roughly ten centimeters taller from age eight to 14 in females and eight to 16

in males than American urban school children of the late 1880's. The American

slave children are the shortest in both sexes at all ages, with male and female slaves

being approximately five centimeters shorter than the urban school children. The

female slaves, however, appear to catch up with the urban school children by the

end of the teenage years. The male slaves do not catch up to the height of urban

school children by 18 years of age, but it is possible that continued growth after

that time would put them closer in height.

Figure 5.30 displays the male and female growth distance curves of the total

western American Indian sample against the three comparison groups. Both males
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and females of the total sample appear taller than contemporaneous American

urban school children until about age 12 in females and age 13 in males. Indian

females then abruptly plateau at 14 to 15 years of age and are surpassed in height

by the female American slaves. Between 13 and 15 years of age Indian males

appear to be equal in height to urban school children, but after age 15 Indian males

diverge away to equal the height of American slaves by 18 years of age.

Figure 5.3 1 compares male and female Kiamath stature with the three

comparison groups. Due to the small age-sex category sample sizes, the Klamath

distance curves are not as smooth as the total sample curves. Klamath females

appear to be taller than modern American children at five years of age, but this age

category is represented by a single individual and is not considered to be valid.

Between age nine and 12, Klamath females are approximately the same height as

urban school children, but quickly diverge and maintain the same height as

American slaves. The distance curve for Kiamath males bounces to and fro, making

interpretation difficult. Age categories with the highest sample sizes should be the

most accurate, and these are the points that cross or come very near the urban

school children distance curve between ten and 14 years of age, and then meet the

American slave curve by 17 years of age. It would appear then that Klamath males

probably follow the same pattern as the total Indian male sample by maintaining

the same stature as urban school children with growth slowing so that Klamath

males end up attaining the same adult stature as American slaves.
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Figure 5.32 displays Siletz male and female growth distance curves for

stature in comparison to the three non-Indian groups. Whereas the total sample and

Klamath approximate urban school children stature until after the growth spurt, the

stature of male and female Siletz Indians appears to be less than that of the urban

school children throughout most of the growth period. Siletz females drop below

urban school children by age nine and then hover just above American slave female

height until the age of 15, when Siletz growth plateaus and the American slaves

continue to grow taller. Siletz males closely approximate urban school children

stature until age eleven, when growth in stature apparently stalls and becomes

comparable to that of the American slaves. By age 17, the growth distance curve

shows that Siletz male stature is less than that of the American slaves.

5.7 DISCUSSION AND INTERPRETATION

Hall and Hall (1995) found the timing of contact with Euro-Americans to

affect body size in their study of North American Indians along the west coast.

More recent disruptions in tribal ways of life, including removal to reservations,

resulted in reduced mean body size in comparison to those groups who experienced

contact at an earlier date. Presumably the longer exposure allowed the Indian

populations time to recover from and adapt to the various stresses of contact, such

as disease epidemics and changes in diet and resources. More specifically, the

timing of contact is significant for head length, head breadth, shoulder width, face

breadth, nose breadth, and nasal index in both males and females, whereas it is



significant in stature, shoulder height, finger reach, leg length, and sitting height

index for males only (Hall and Hall 1995:423).

Although tests for statistical significance are not made, all graphs clearly

show that the youth in the population on the Klamath reservation, and especially

the youth population on the Siletz reservation, display smaller body size, compared

to other tribal children in western North America. Whereas head and facial data are

not interpretable, the Klamath appear to be a fraction smaller in linear bodily

dimensions than the western North American Indians as a whole, and the Siletz

male and female children are undoubtedly smaller than the Klamath, particularly in

stature and leg length. The exception is sitting height, in which there does not

appear to be a difference between the Klamath and Siletz with the total group of

western North American Indians. This is the pattern also seen in the Hall and Hall

(1995) study of adults sitting height was not affected.

Male and female Siletz are smaller in overall stature due to shorter leg

length. The difference in size is most dramatic in the Siletz males. In a study of

sexual dimorphism in British Columbia populations measured by Boas, Hall (1978)

concludes that the sexes responded differently to environmental conditions, with

males being more sensitive to environmental change than females. Despite living

on the same reservation with the same subsistence base presumably available to

both sexes, Siletz males have a much higher sitting height index (meaning they

have proportionately much shorter legs) than both the Klamath and the total group
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of western North American Indians, while Siletz females have only a slightly

higher index than the other females.

Contact between Euro-Americans and the tribes of southwest Oregon and

the Kiamath Basin region occurred relatively late in the history of western North

America, so a reduction in bodily size in these groups is expected. However, the

Indians on the Siletz reservation appear to be even smaller than those on the

Kiamath reservation, who experienced removal roughly ten years later. The

differing histories of the people living on the Siletz and Kiamath reservations

explain this discrepancy. Each tribe experienced different histories of Euro-

American contact, disease, and warfare, and different conditions upon their

respective reservations.

5.7.1 Disease, Contact, and Warfare

The extent of exposure to disease, Euro-American contact, and warfare

affects growth. Disease not only killed many individuals, it weakened and stunted

surviving children. During illness the body uses all available resources to fight the

disease, halting growth until the child recovers. Under normal conditions, the

child's body would then go through a period of increased growth velocity after

recovering from the disease to "catch-up." In many cases, however, catch-up

growth would not occur after an epidemic because of malnutrition, which also

slows child growth. If an epidemic occurred during a critical time of food

procurement, such as the spring salmon runs, starvation would often occur because
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the people were too sick to harvest the resource, depriving the children of adequate

food, further stunting growth. Warfare works in the same manner by killing large

numbers of the adult population who are key in the procurement of subsistence

resources. Additionally, armies often burnt villages, destroying caches of food

meant to last an entire year. Warfare also causes great stress in children, and severe

psychological stress is known to stunt growth (Tanner 1990; Bogin 1999).

The tribes of southwestern Oregon encountered Euro-Americans much

earlier than the tribes in the Klamath Basin and surrounding regions, but the contact

prior to 1850 was primarily indirect. The southwestern Oregon tribes suffered

tremendous losses in population due to disease and warfare. Smallpox coursed

through the region in 1775, 1801, 1824, 1838, and again in 1853 (Suttles

1990:146). The epidemics first occurred indirectly through trade and contact with

their aboriginal neighbors who had encountered infected individuals; then directly

as explorers, miners, and settlers moved into their homelands. The genocidal Rogue

River War reduced the disease-weakened populations even further and caused great

stress among the people. The constant battles between the tribes and miners,

settlers, and armies disrupted the daily and seasonal routines of the Indians,

preventing them from procuring adequate subsistence, which caused malnutrition

and subsequent stunting of child growth.

Conversely, the Klamath, Modoc, and Northern Paiute stayed fairly

insulated from the early Euro-American excursions along the Pacific Northwest

Coast because they lived much farther inland and occupied fairly barren land, in the
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opinion of most Euro-Americans. According to early accounts, the Kiamath did not

trade much outside of their territory until the 1830's (Stern 1965), so exposure to

the early disease epidemics was much less. When settlers began entering the

Klamath Basin, most Klamath promoted peaceful relations. While a small faction

of Kiamath actively fought against being confined to a reservation, once the leaders

of this opposition were hanged, peace prevailed between the settlers and the

Kiamath Indians.

Much warfare occurred to the south of the Kiamath reservation in the

traditional territory of the Modoc. Fiercely territorial, the Modoc routinely attacked

wagon trains traveling through their homeland, which inspired local Euro-

Americans renegades to seek revenge for the assaults. After the treaty signing in

1864 and the removal to the Klamath reservation, the government thought their

trouble with the Modoc would end. While Chief Schochin's band of Modoc came

to settle and live at Yainax on the Kiamath reservation without armed conflict,

Captain Jack and his band fled back to their homeland in 1870 only to find

themselves embroiled in a war against the U.S. Army two years later. Captain

Jack's people suffered greatly in their fight to keep their homeland, but the majority

of these individuals did not come to reside on the Klamath reservation but were

transported to the Quapaw reservation in Oklahoma and are, therefore, not

represented in the subset of Boas' data analyzed in this thesis.
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5.7.2 Reservation Life

Natural resources available on the two reservations differed greatly, as did

the amount of government rations and the ability of the Indians to support

themselves adequately. Traditional foods utilized by the Indians were far more

nutritious than those introduced by the Euro-Americans and supplied to the

reservations. Common government rations included flour, sugar, coffee, and small

amounts of meat, items that pale nutritionally to the vast quantities of salmon,

roots, seeds, and berries that the Indians traditionally consumed. Agricultural

pursuits meant to offset the amount of rations supplied by the government often

failed, leaving only an unbalanced diet of rations for consumption. Those who

subsisted solely on government rations or purchased Euro-American foods were

often not as healthy as those who used Euro-American products to supplement their

traditional diet. Additionally, those who depended on rations were at the mercy of

the government, and if appropriation did not arrive, those individuals went hungry.

In comparison with the Klamath, the Siletz experienced much more

hardship in their removal to their reservation. The tribes who were moved to the

Siletz reservation in the 1850's and 1860's were unfamiliar with the territory. Most

were removed hundreds of miles from their homeland, exposed for days to the

elements on the open sea on steamer ships or over land as the military marched

them to their destination. They arrived in a mountainous wilderness with nothing

but the clothes on their backs. Although the treaties promised to provide everything

the reservation needed, the government did not supply adequate food or shelter
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from the elements because the treaties were not ratified. This left the Indians in a

dire situation because local food resources were unknown, and there were no

building materials and tools readily available. The initial consequence of this

situation was disease, starvation, and death for many. All were homesick and in

low spirits.

The Kiamath fared much better. They were not required to leave their

territory, although it was reduced in size. Although they were not free to roam the

extent of their former homeland, the Kiamath still had access to their houses and

local resources. For decades the Kiamath continued to take great quantities of

salmon from the rivers, to harvest the nutritious wokas seeds, and to visit the

majority of their traditional haunts to procure other needed resources. The Kiamath

did not have to rely on government rations for their basic survival because they still

possessed all that was necessary to live. Although the Klamath may not have

needed government rations for their basic survival, the rations supplemented their

diet, increasing caloric intake throughout the year and often preventing periods of

winter famine.

The plight of the Modoc and Northern Paiute bands was not as good. Like

the tribes of southwestern Oregon, the Modoc and Northern Paiute had to leave

their homelands to relocate on the reservation. Although naturally occurring

sources of food were plentiful around the Klamath agency, the Kiamath Indians

refused to share those resources with the other tribes placed upon the reservation

(Murray 1965). Ultimately, the Modoc and Northern Paiute bands settled at
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Yainax, 35 miles away from the Klamath agency to escape harassment. Due to the

smaller population living at Yainax, securing adequate quantities of naturally

occurring subsistence resources became a continuous struggle (Annual Report

1873:325; Annual Report 1882:138). The agents routinely instructed many Indians

at Yainax to spend their time planting crops doomed to failure or constructing

fences and buildings leaving few individuals available to collect wild resources for

storage, so the Modoc and Northern Paiute bands relied more heavily on

government rations for subsistence, especially in the winter months.

The Indians at Siletz were very much dependent upon government rations.

However, the government appropriated funds only to tribes with ratified treaties,

and the treaties made with most southwestern Oregon tribes were not ratified. The

Siletz agents often went for extended periods without money to obtain food and

other supplies for the reservation population, for only the Rogue River Indians had

a ratified treaty (Van Laere 2000). As the Klamath, Modoc, and Yahuskin had a

ratified treaty, they received at least some of the appropriations and goods as

provided in their treaty.

Government officials thought the introduction of farming would push the

Indians into self-sufficiency after only a few years of government assistance.

However, neither the Siletz nor the Klamath reservations were consistently

productive agriculturally. The Siletz reservation, located in a mountainous coastal

location, has limited land suitable for tilling, and the growing season is short,

making crop yields unreliable (Van Laere 2000). Agriculture also proved
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unproductive in the high altitude of the Kiamath reservation because of the oft

occurrence of frosts, very low rainfall, and the dry, sweltering summers (Stern

1965). With such poor outcomes in farming, both reservations had to find other

ways to provide sustenance.

While the Indians on the Kiamath reservation were able to switch to stock

raising and logging for economic support (Stem 1965), neither of these pursuits

became lucrative for those on the Siletz reservation. The government did not allow

the Siletz Indians to utilize the natural resources on the reservation to profit in their

own commercial endeavors, but Euro-American canneries in the area paid Siletz

fishermen 250 for each salmon caught, and settlers around Yaquina Bay often

bought surplus grains and vegetables in years when yields were high (Kent 1977).

However, many Siletz Indians resorted to working off the reservation as farm

hands, helping with the harvests in the Willamette Valley, or freighting goods.

In summary, the Siletz Indians suffered greater hardship at the outset of

their existence on the reservation. The land was unproductive in agriculture and

grazing, and the government was unreliable in their support of the reservation. The

Siletz fed themselves with the limited produce eked from the land and money

earned to buy lower quality Euro-American foods. On the other hand, the Klamath

reservation had bountiful natural resources that the Indians fully utilized, in

addition to rations issued by the government and money earned by raising cattle for

market or logging. Nutritionally and financially, the Klamath reservation was better
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off in the late nineteenth century than the Siletz reservation, resulting in the greater

size of the Klamath children seen in the data.

5.7.3 Heredity

Although the differences in linear bodily measurements between the

Kiamath and Siletz appear to stem from the vastly differing environmental

conditions on the two reservations, the influence of genetic inheritance cannot be

ruled out completely. In fact, genetic influence is definitely seen in the Siletz nose.

Many individuals on the Siletz reservation came from Athapascan groups on the

southern Oregon coast. Prevailing theory suggests that these groups recently

migrated from the Athapascan population of the far north (Suttles 1990:30). These

Athapascans adapted to the cold, dry climate of the far north by genetically

selecting for long narrow noses in order to warm and moisten inhaled air before it

reaches the lungs. On average, male and female Siletz have taller noses (Figure

5.21) and narrower noses (Figure 5.22) than the Klamath and the total group of

western North American Indians.

Growth patterns and maturation are genetically controlled (Bogin 1999;

Tanner 1990). Both the Klamath and the Siletz appear to follow the expected

pattern of growth, as does the total group of western North American Indians.

Although patterns of growth may be controlled genetically, environmental factors

can affect the timing of growth. For example, malnutrition may delay growth spurts

or even eradicate growth spurts altogether. However, Figure 5.28(a) shows that
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Kiamath and Siletz females experience peak adolescent growth at the same age as

the total group of western North American Indians. Figure 5.28(b) shows that the

Klamath and western North American Indian males reach peak adolescent growth

at age 14-15, while the Siletz males appear to have an extended growth velocity

through 16 years of age. Therefore, it appears that the poor conditions on the Siletz

reservation may have contributed to the delay or prolonging of the adolescent

growth spurt in the male children residing on the Siletz reservation.

5.8 CONCLUStON

Euro-American contact, removal to reservations, and consistently poor

socioeconomic conditions on reservations affected the morphology of Indian

children of western North America, including the children on the Klamath and

Siletz reservations. The circumstances of Indian removal were always detrimental,

but some groups suffered greater hardships than others. While a majority of the

population on the Klamath reservation retained large tracts of their homeland and

received rations from the government, the Indians at Siletz were forced far from

their homelands into unproductive territory and received little assistance from the

government. The children on the Siletz reservation encountered worse

socioeconomic conditions than those faced by the children on the Klamath

reservation, and the socioeconomic histories of the Klamath and Siletz reservations

are shown to be reflected in the anthropometry of its children.
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Graphical representation of Boas' data reveals the Kiamath children to be

equal to or just slightly below the mean standing height of western North American

Indian children, while the Siletz children fall noticeably below the mean standing

height of the Kiamath children. Sitting height in all of the groups is approximately

the same at all ages, so it is shorter leg length that accounts for the overall shorter

standing height of the Klamath and Siletz children. The male Siletz children have

proportionately shorter leg length than the Klamath and western North American

Indian groups, and shorter leg length is known to be related to diets deficient in

calories. Inadequate diet combined with other poor socioeconomic conditions

resulted in the shorter leg length and shorter stature of the children on the Siletz

reservation.

Although the small sample size of each age-sex category prevents using

tests of statistical significance for each age group, the graphical results are

considered to be an accurate reflection of growth because the growth observed in

the western North American Indians, the Klamath and the Siletz follows the

expected pattern. The growth distance curves for linear bodily measurements

calculated from Boas' data closely follow the standardized curve for normal human

growth. Additionally, examination of growth velocity shows that the Klamath and

the western North American Indians experience the onset of the adolescent growth

spurt and the cessation of adolescent growth at the expected ages. While the Siletz

appear to experience the adolescent growth spurt a little later than the Klamath and

the western North American Indians, this is consonant with a diet lower in calories.
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Therefore, the means observed in the linear bodily measurements of the Kiamath,

the Siletz, and the western North American Indians cannot be considered inaccurate

due to the small sample sizes because the overall pattern of their growth is normal.

Even though the age-sex categories cannot be tested, the overall patterns show that

both male and female Siletz are smaller in size, notably in leg length.
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APPENDIX 1
RATIFIED AND UNRATIFIED TREATIES

Table 1.1 Ratified and Unratified Treaties of Western Oregon

Tribe Date of Treaty Date of Ratification
Takelma & Shasta June, 1850 Not Ratified
Santiam Kalapuya April 16, 1851 Not Ratified
Tualitan Kalapuya April 19, 1851 Not Ratified
Yamhill Kalapuya May 2, 1851 Not Ratified
Luckiamute Kalapuya May 2, 1851 Not Ratified
Molala May 6, 1851 Not Ratified
Santiam Molala May 7, 1851 Not Ratified
Takelma July 14, 1851 Not Ratified
Clatsop August 5, 1851 Not Ratified
Nehalem Tillamook August 6, 1851 Not Ratified
Tillamook August 7, 1851 Not Ratified
Athapascan & Miluk September, 1851 Not Ratified
Clackamas Autumn, 1851 Not Ratified
Rogue River September 8, 1853 Not Ratified
Rogue River Takelma September 10, 1853 April 12, 1854
Cow Creek Umpqua Takelma September 19, 1853 April 12, 1854
Tualatin Kalapuya March 24, 1854 Not Ratified
Rogue River-
Takelma and Applegate November 15, 1854 March 3, 1855

Chasta, Scoton, and
Grave Creek Takelma November 18, 1854 March 3, 1855

Upper Umpqua and
Yoncalla Kalapuya November 29, 1854 March 3, 1855

Confederated Bands of
Kalapuya January 22, 1855 March 3, 1855

Coastal Bands
August11, 17, 23,
30, and Sept. 8, 1855 Not Ratified

Molala December 21, 1855 March 8, 1859

(Suttles 1990:181-182)
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APPENDIX 2
DELETED CASES

Table 2.1 Cases Deleted Due to Apparent Error in Age Reporting

L h. L .

)050665 Luiseno 9 1600 1312 631 1624 843 348 180 148 114 135 46 34

)060237 Shuswap 16 1053 806 374 1052 578 231 160 139 91 116 38 27

13020121 oahuilla I 1390 1120 550 1372 700 311 171 155 109 140 39 38

5090212 huswap 4 1682 1462 889 1789 812 392 193 152 123 149 53 41

0)80100 uyallup IS 1054 892 352 1117 576 368 168 147 100 126 43 34

3080255 Seattle 19 1232 922 446 1398 795 308 188 159 128 140 43 38
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APPENDIX 4
DESCRIPTIVE STATISTICS

FOR WESTERN NORTH AMERICAN INDtAN CHILDREN

Table 4.1 Western North American Indian Standing Height

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

I 4 633 803 698.50 36,56 73.13 6 737 833 770.67 18.42 45.12
2 2 830 926 878.00 48.00 67.88 13 705 950 82669 19.95 71.91
3 10 831 971 905.50 13.80 43.63 14 810 1045 908.07 18.14 67.87
4 16 927 1027 982,94 8.61 34.46 1! 870 1040 970.18 17.79 59.00
5 27 940 1230 1061.48 12.10 62,89 33 950 1232 1083.55 1130 64.90
6 49 925 1233 1116,10 9.23 64.58 43 983 1344 1151.79 11.75 77.08
7 55 1072 1365 1193.35 9.65 71.55 60 989 1382 1194.82 9.38 72.62
8 84 1100 1410 1230.37 6.64 60.82 68 1120 1450 1264.60 8.48 69.94
9 74 1055 1428 1272,07 8.83 75.92 91 1098 1427 1293.23 7.52 71 70
10 72 1082 1525 1338.99 850 72.08 88 1143 1600 1350.24 855 80.18
II 87 1216 1583 137614 748 69.76 82 1148 1565 1372.45 7.90 71,55
12 87 1238 1590 142284 8.08 75.34 124 1266 1668 1426,11 7.04 78.35
13 73 1335 1620 148923 675 57.67 78 1246 1666 1462.81 9.26 81,78
14 73 1402 1702 1521,40 7.01 59.90 89 1360 1725 1530.54 7.08 66.75
15 65 1262 1610 1521.28 7.78 62,74 90 1423 1765 1590.50 7,51 71,27
16 58 1250 1660 1546.21 8.90 67,80 86 1490 1753 1627.60 6.01 55.70
17 57 1239 1690 1553,74 8.52 64.33 67 1480 1781 1648.18 6,97 57.06
18 82 1420 1672 1556.51 5.92 53,60 49 1520 1811 1665.02 8.78 61.44
19 37 1410 1691 1549.35 9.74 59.28 38 1587 1846 169632 9.52 58.67
20 55 1402 1660 1556.07 7.13 52,86 79 1524 1830 1673.47 706 62.77
21 15 1518 1675 1588.40 11,31 43.82 43 1514 850 1687.33 11.12 72,89
22 36 1352 1640 1548,19 891 53.44 52 1570 1814 1672,33 7.89 56.90

Table 4.2 Western North American Indian Shoulder Height

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

I 4 490 610 532.00 2676 53.52 6 509 620 574.50 16.90 41.40
2 I 620 620 62000 . . II 549 738 640.64 16.97 56.29
3 9 65! 789 712.44 1184 44.52 13 612 792 697.92 15.19 5477
4 IS 702 804 768 13 7.23 28.9! 10 688 817 755,40 15.35 48.56
5 27 747 975 833.52 942 48.94 33 730 980 856.33 9.8I 56.37
6 49 72! 990 88255 789 55.23 43 77! 1102 91237 11.29 74.04
7 54 84! 1110 954.67 8.59 63.15 56 858 1135 957,05 7.69 57.54
8 81 850 1192 98742 6.83 61.48 64 874 1166 1017.28 8.12 64,96
9 7! 827 1162 1023.86 8.11 68.35 84 874 1175 1043.64 7.15 65.5!
10 69 857 1233 1091.14 815 67.70 87 910 1380 1096.08 848 7914
II 87 963 1306 1120.94 682 63 59 80 903 293 1113.70 7.92 70.83
12 85 984 308 1161.67 780 71.93 122 009 400 1163.34 670 74.0!

3 70 1070 333 1223.60 6.22 520! 77 1Q10 39! 1200.55 8.30 72.84
II 72 1127 1370 124456 6.54 55.53 88 1105 14!! 1253.33 6.88 64.52
15 63 1034 1349 1250,06 7.25 575! 87 1132 1492 1313.17 723 6739
6 57 1128 1420 1277 26 7.18 54,23 86 1207 1490 1336,98 5,68 52,66

17 57 1132 1450 1281.25 7.20 54,34 67 1229 1558 1364.94 6.95 56.87
8 82 1171 141! 128605 5.80 52.49 49 1227 1500 136863 745 52.18

19 37 1158 1424 127295 9.66 58,73 38 1273 1562 1400.00 10.00 61.63
20 55 1138 1390 1285.16 6.83 5068 78 1250 1559 1380.59 7.40 65.37
2! IS 125! 1380 1309.07 9.32 3609 42 1238 569 1393.76 11.66 75.60
22 36 1114 1404 127836 8.97 53.82 52 1265 525 1385 8! 8 II 58.68
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Table 4.3 Western North American Indian Finger Height

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

4 152 263 224.75 24.96 49.93 6 217 294 257.33 10.54 25.83
2 1 279 279 279.00 .

. II 233 346 276.36 10.23 33.92
3 9 303 358 325.44 6.62 19.87 13 262 369 309,62 8.12 29.29
4 16 315 385 351.75 564 2256 10 292 371 346,10 6,73 21.28
5 26 323 490 389.96 6.97 35.55 33 310 534 383.88 7.68 44.09
6 49 310 464 407.53 502 35.17 43 326 530 412,95 6.66 43,66
7 54 374 543 442.13 5.09 37,42 57 378 505 435.86 464 35.04
8 81 392 553 45349 3.40 30.64 65 383 572 463.12 459 37.03
9 73 375 550 47! 59 4.37 37.3! 85 377 648 480.68 4.56 42.07
0 69 365 598 499.26 4.68 38.85 87 383 590 500.40 4.94 46.06

II 87 418 617 517.14 3.90 3638 8! 402 623 511.12 4,78 4306
12 85 362 615 530.19 4.67 43.04 122 429 665 530.11 4.05 44.72
13 70 484 688 563.57 4.36 36.5! 77 458 680 547.69 5.16 45.25
14 73 498 628 570.37 3.77 32.22 89 442 654 568.88 4.21 39.69
IS 65 374 648 574.17 5,33 43.01 88 50! 690 599.55 4.29 40.27
16 57 506 658 594.02 4.25 3209 85 520 698 610.51 4,10 37.79
17 57 400 762 591.51 6.58 49.69 67 503 769 623.01 5.64 46.19
18 82 523 672 591,00 3.75 33,94 48 542 690 616.79 4.9! 34,04
19 36 526 640 580.67 5.00 3000 38 540 740 641.92 7.13 43.97
20 55 505 668 59233 4.53 33,60 78 540 762 627.41 4,82 42.58
21 14 559 662 61186 833 31.16 42 532 733 628,60 8.00 51.82
22 36 496 654 587.81 6,23 37.39 5! 545 703 626.63 5.14 36.69

Tables 4.4 Western North American Indian Finger Reach

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

I 4 650 743 69500 20.45 40,90 6 690 862 749,17 31.7! 77.68
2 2 835 917 876.00 41.00 57.98 12 709 920 818.50 19,50 67.56
3 10 810 994 90370 2070 65.45 13 8!! 990 904.54 18.56 66,90
4 16 920 1022 97800 8.44 33,75 10 840 1064 965.70 24.77 78,32
5 27 945 1206 1052.22 11.10 57.65 31 950 1270 1087.03 13.62 75.82
6 48 930 1240 111004 1051 72.84 42 99! 1333 1153,48 12.54 81.28
7 55 1030 1336 119382 1044 77.43 59 1026 1395 1210.14 9,45 72.59
8 82 099 445 1237.85 798 72.24 66 1112 1630 1288,18 10.66 86.64
9 72 080 469 1286.37 1024 86.89 84 1090 1450 309,67 8.71 79.85
10 66 1156 561) 360.83 9.92 80.56 8! 1142 1569 374.78 9.58 86.19
II 84 1105 1643 1390.31 9.25 8482 76 1158 1597 1403.00 9.85 85.87
12 84 1264 1650 1447.48 9.59 87.86 122 1282 1754 145893 758 83 77
13 70 1383 1705 1537.36 8.07 67.49 74 1238 1758 1501.19 11.06 95.18
14 66 1405 1754 1568,82 9.02 73.25 85 1373 1876 1581,75 9.85 90.82
15 63 1328 1700 559.1)2 8.12 6442 84 1468 1853 1641.05 8.39 76.88
16 53 1403 1690 15779! 816 59.42 82 1545 1847 1681.54 7.67 69.43
17 57 1444 1780 159404 8,6! 65.0! 65 1497 1824 1709,1! 7,64 61,57
18 80 1403 745 1590.05 7.32 65.50 47 1505 1932 1743,85 11.30 77,48

9 36 1430 746 1594.81 10.47 62.82 38 1668 1912 1756,92 II.!! 68.48
20 50 1413 1700 1593.82 826 5842 75 550 1900 1736.!! 775 67.15
2) 13 1560 1703 1617.38 1316 4743 42 1570 1884 1762.33 11.51 74.57
22 36 1433 1718 159264 10.96 65.79 49 1606 1910 1745.57 908 63,58
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Table 4.5 Western North American Indian Sitting Height

Female Male
Age N Mm Max Mean SE SD N %Iin Max Mean SE SD

I 4 388 48! 419.50 21.48 42.96 6 390 525 458.33 24.50 60.02
2 2 515 537 526.00 11.00 15.56 12 428 566 495,17 13.28 46.01
3 10 495 557 524.20 6.63 20.98 14 487 578 531.07 7,83 29.29
4 16 510 690 563.8! 10.99 43.98 II 513 597 551.00 7,76 25.74
5 24 506 688 591 38 8.66 42.43 33 544 670 601.30 5,08 29.20
6 47 544 707 614,77 4,59 31.50 4! 553 733 635.98 6.50 41,61
7 53 575 733 64440 5.14 37.42 59 566 728 647,02 4.89 37.53
8 81 591 728 663.26 3,46 31.18 67 604 765 675,57 4.22 34.52
9 74 52! 764 67872 4.90 42.!! 89 590 780 684.03 3.74 35.27
10 70 591 785 709.53 433 36.2! 88 604 803 708.19 4.20 39.39
II 87 589 817 730.59 4.4! 41.14 80 573 802 720.43 3.99 35.65
12 87 623 875 751.61 482 44.9! 122 647 867 740.98 3.37 37,19
13 73 66! 852 780.58 4.87 41.57 79 646 863 758.76 4.82 42,8!
14 73 699 873 798,64 3.99 34.10 87 628 860 793.38 4.2! 39,26
IS 64 567 869 800.44 5.8! 4646 90 703 906 821.58 4.39 41.66
16 55 727 91! 82027 496 36.77 85 743 923 850.33 3.6! 33.30
17 55 583 967 822.42 6.7! 4975 68 615 97! 855.93 5.5! 45.45
18 79 73! 953 825.56 4,15 36,9! 47 800 938 873.40 4.76 32.65
19 37 752 889 825.22 4,57 27.8! 38 806 950 882.87 5,30 32.68
20 54 721 900 825.67 4,77 35.08 76 798 992 882,49 4.44 38.68
2! 16 789 92! 845.00 10.33 41.33 38 800 945 872,79 5.22 32.20
22 35 752 876 829.00 5.00 29,59 52 789 950 881.04 4.54 32,75

Table 4.6 Western North American Indian Shoulder Width

Female Male
Age N Nlin Max Mean SE SD N Mm Max Mean SE SD

I 4 153 192 170.50 8.76 17,52 4 165 213 184.25 0.89 21,78
2 1 20! 20! 201.00 . , II 5! 218 191.45 5.75 19.09
3 10 123 215 190.00 8.39 26.55 15 127 243 201.93 7.86 30,45
4 IS 194 333 22460 8.33 32.28 10 184 245 218.10 5.85 18.48
5 27 171 274 235.63 4.25 22.07 33 204 290 237.94 4.23 24,28
6 49 204 285 24963 2.92 20.47 43 149 358 254.42 4,59 30.08
7 55 154 357 26465 4 II 30.47 57 172 310 261.49 3.22 24.33
8 82 170 313 267 29 2.39 21.65 65 186 370 276,35 3.76 30.30
9 72 171 340 276.47 3.05 25.89 85 214 330 282.38 2.60 23.98
10 69 154 336 287.77 3.84 31.87 86 133 374 288,94 3.65 33,87
II 87 123 350 295.83 3.33 31.04 8! 62 347 29779 2.90 26.12
12 85 133 373 308.39 409 37.68 122 85 397 311.84 2.77 30.64
13 70 275 385 328.40 2.80 23.43 77 234 373 314.13 3.5! 30.77
14 73 258 387 332.37 3.23 27.59 89 260 397 329.17 3.00 28.33
IS 64 148 390 33450 4.49 35.94 88 138 405 343.78 4,38 4! 06
16 57 260 383 336 16 3.77 28.46 84 136 430 36045 423 3878
17 57 238 400 339.04 3.85 29.04 67 167 430 360,57 6.53 53,42
18 81 276 407 346,47 2.78 25,02 49 304 450 375,08 3.99 27,9!
19 36 29! 406 34786 354 21.22 38 317 432 380.76 4.43 27.34
20 55 263 407 343 78 3 84 28.46 79 314 450 376.52 2.92 25.99
21 15 272 395 34987 7 90 30.58 43 312 420 386.42 422 27.67
22 35 302 374 341.03 3.32 19.63 52 318 438 379,23 3.2! 23.17
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Table 4.7 Western North American Indian Head Length

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

1 4 141 163 153.25 507 10.14 6 150 172 161 67 37! 9.09
2 2 161 168 64.50 3.50 495 3 102 178 160.54 5.28 19.05
3 10 154 74 163,10 I.57 4.95 5 l55 88 70,00 2.18 8.46
4 15 155 80 165.07 1.56 6.04 II 161 180 169.55 1.81 6.0!
5 27 158 185 168,48 .29 6.69 33 155 185 170.61 1.29 7.42
6 49 159 86 170.49 0.9! 6.36 43 160 195 174.19 I.!! 7.27
7 55 157 183 169.53 080 5.95 58 127 190 172.97 1.23 9.34
8 83 156 190 171.27 078 7.06 65 157 190 175.54 0.78 6.28
9 73 16! 186 17278 0.63 5.37 86 154 308 176.88 1 70 15,73
10 68 127 189 172.81 106 8,70 87 160 195 176.24 0.68 6.3!
II 87 15! 195 17430 0.79 7.38 82 16! 195 177.18 07! 6.42
12 85 162 197 176.56 0.77 7.13 122 162 195 178,14 0.60 6.68
13 7! 152 20! 179.28 0,95 8.03 78 158 197 178.86 0,88 7,80
14 73 113 203 178,63 1.56 13.32 89 166 198 180.46 0.68 6,4!
15 65 162 206 180.35 I IS 9.25 88 116 200 183.!! 1.10 10.30
16 61 156 213 180.41 1,17 9,12 87 167 212 185.72 0.86 8.06
17 58 160 2!! 18097 I II 8.48 7! 163 204 184,99 0.95 7.97
18 82 159 203 182.09 1,01 9,14 52 16! 204 184.94 I 20 8.62
19 4! 167 195 181.39 I 13 7.24 4! 167 205 188.07 1.4! 905
20 56 162 197 180.89 1.03 7.7! 85 159 204 187,80 0.86 7.97
2! 16 75 197 182.50 1.6! 6.45 45 168 205 189.80 1.39 9.33
22 37 166 198 181.49 1,40 8.53 52 169 205 89.63 1,12 8.09

Table 4.8 Western North American Indian Head Breadth

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

4 126 133 12925 1.65 3.30 6 133 153 143.00 2.74 672
2 2 137 144 140.50 350 4.95 13 130 149 140.08 1.66 5.98
3 10 136 147 140.10 1.15 3.63 5 134 165 146,40 I 98 7,66
4 5 134 157 143,47 167 6.47 II 14! 151 147.00 0.89 2.97
5 27 132 155 143,30 1.28 6.63 33 13! 157 146.09 1.0! 5.80
6 49 129 166 144.84 0.95 6,68 43 127 162 147.67 1.13 7.44
7 55 129 163 14487 1.10 816 58 134 59 147,19 0.79 6.00
8 83 114 170 14612 0,80 7,33 65 13! 58 147.57 069 5.59
9 73 125 165 115 77 079 6.73 86 135 164 149.80 0.7! 6.55
10 69 136 65 148.41 0.8! 6,75 87 102 183 149.22 0.92 862
II 87 25 18-I 14824 084 7.80 82 137 173 15059 0.72 6.49

2 85 133 64 149.42 0.63 5.83 122 133 168 150,00 054 5.92
13 71 137 78 152.3! 0.95 8.00 78 105 69 150.53 090 7.97
14 73 40 68 152.04 0.74 6.3! 89 139 171 153.60 0.60 5.70
IS 65 138 70 152.42 0,98 7.93 88 118 7! 152.66 0.88 828

6 61 142 180 154.02 0.84 6.54 87 143 180 154.15 0.68 6.31
7 58 III 182 15367 1.04 794 72 141 18!) 155.08 084 7.17
8 82 137 167 153 18 0.67 6.09 52 III 171 155.67 0.87 6.26
9 41 146 169 154.61 097 6 19 4! 145 178 156.90 1.19 7.6!

20 56 140 180 15388 0.92 6.87 85 138 172 158.07 0.69 6.36
2! 16 140 167 15425 213 8.52 45 45 169 57,98 0.87 5.82
22 37 145 167 154,41 0.89 5.42 52 146 174 158.27 0.86 6,18
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Table 4.9 Western North American Indian Face Height

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

1 4 63 83 7525 4.29 8.58 6 75 89 82.67 2.26 5.54
2 1 85 85 85,00 . 12 70 100 82.83 2.64 9.14
3 10 71 94 84,90 1.85 586 15 80 100 89.47 158 6.13
4 15 77 105 87.67 2.14 8.30 II 75 103 88.91 2.41 8.0!
5 27 77 100 91,26 1.16 6.05 33 85 107 93.97 0.90 5.19
6 49 78 113 92.92 0.79 5.50 43 87 120 97,35 1.07 6.99
7 54 88 106 9602 0.63 4.66 58 87 110 98.22 0.65 4.93
8 83 73 112 97.13 0.65 594 65 84 130 02.03 0.97 7.80
9 73 85 119 99.58 0.66 563 86 82 ISO 103,16 092 8.50
10 68 9! 114 101.85 0.70 5.78 87 88 152 105,68 0.89 8,27
II 87 87 117 104.11 0.65 6.04 82 87 119 105,20 0,71 6.43
12 85 88 40 10696 0.85 782 122 82 141 107.39 0,75 8.31
13 7! 89 122 109.63 0.74 6,25 78 92 13! 10867 075 6.61
14 73 99 127 110.68 0.76 6.5! 89 97 130 112.47 0.76 7.13
IS 65 94 121 110.34 0.75 6,06 88 lOU 140 115.56 0.77 7.23
16 60 99 125 111.82 0,80 6.19 87 100 144 118.60 0.73 68!
17 58 100 122 112.50 0,7! 5.41 72 106 134 119.89 0.79 6.7!
18 82 99 127 112.50 0.70 6.35 52 110 133 121.69 0.77 5.52
19 41 100 149 115.93 1.3! 8.40 40 108 134 122.40 1.04 6.56
20 56 03 146 11432 0.95 711 85 108 142 122.56 (1.7! 6.50
2! (6 106 27 115.63 1.30 519 44 108 138 123.02 1.02 679
22 37 00 (30 113.76 1.13 6.86 52 112 143 (23,67 0,95 6.86

Table 4.10 Western North American Indian Face Breadth

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

I 4 08 115 112,25 .55 3,10 6 (00 132 120.17 5.04 (2.34
2 2 119 (23 12100 200 283 13 108 127 115.92 .65 5.94
3 0 100 136 117.50 330 10.43 IS 115 148 127.53 2.17 840
4 IS III 135 122.73 1,97 7,61 II 110 (40 124.45 2.56 8,49
5 27 110 140 121.37 1,54 8.00 33 102 158 125.03 1.57 8.99
6 49 112 137 23.65 072 5.03 43 112 149 (26,14 1.13 7.39
7 55 106 142 125.38 0.96 7.13 58 103 140 (25.86 0.84 6.39
8 83 III 142 126.42 0.60 5,49 65 100 143 128,34 0.88 71!
9 73 III 141 127.67 0.73 625 86 98 148 129,98 0.93 8,67
10 68 110 45 130.04 0.82 6.80 87 106 145 130.16 0.69 6.47
II 87 110 153 13087 0.79 7.37 82 110 146 132.01 0.70 6.33
12 85 108 147 13149 0.79 7.27 121 110 85 33.29 072 7.90
13 7! 109 157 36 8 0,99 8.3! 78 III ISO 134,09 0.83 7.34
4 73 122 51) (36.88 0.65 5.59 89 113 155 137.09 0.80 7,57
5 65 118 160 13854 1.06 8.S6 88 116 (58 139.76 0.81 758
6 6! 121 155 139.62 0.88 6.88 87 127 160 III 83 0.72 672

17 58 2] 55 139.10 0.91 6.9! 72 128 162 142.51 0.83 7.05
18 82 112 58 140.20 0.80 7.2) 52 130 58 144,31 0.76 5.51
19 40 130 52 141.93 0.95 60! II 133 161 145.80 1.03 6.62
20 56 III 59 13820 1.27 9.49 85 124 162 146.81 070 643
2! 16 III 149 139.3! 232 9.28 45 132 162 147.09 1,03 6.88
22 37 120 ISO 141 14 0,95 5.76 52 120 160 146.52 I.I5 8.32
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Table 4.11 Western North American Indian Nose Height

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

I 4 20 35 25.75 3.25 650 6 28 38 32.00 1.81 4.43
2 2 31 32 31.50 0,50 0.71 13 20 40 3038 1.52 5.49
3 10 23 34 31.00 I 20 3.80 5 23 4! 32,00 1.32 5.10
4 15 27 40 33.73 0.99 3.84 I 27 44 33.55 .69 5.6!
5 27 25 45 35.4! 0.93 4.85 33 28 48 35.61 0.87 5.02
6 49 25 49 36.57 0.66 4.64 43 29 48 37.91 0.64 4.19
7 54 26 56 38.59 0.63 4.62 58 26 47 37.9! 0.56 4.28
8 83 25 5! 37.96 0.51 4,60 64 26 50 40.30 0,54 4.31
9 73 29 5! 39.78 0.47 4.04 86 32 53 4097 0.49 4.54
10 68 30 55 41.16 0.54 445 87 29 51 42.22 0.44 4,13
II 87 30 55 4225 0.48 4,52 82 30 52 42.22 0.46 4.19
12 85 35 53 43.06 (1.47 4.32 121 31 50 43.02 046 5.04
13 71 30 56 44.35 0.52 4,37 78 34 69 43.55 0.58 5.14
14 73 37 69 45.2! 0.58 4,99 89 33 58 46.36 0.50 4.72
IS 65 32 53 44.38 0,57 4.59 88 37 6! 47.43 0,47 4,39
16 59 38 56 45.5! 0,59 4.53 87 36 60 49.00 0,47 4.40
17 58 36 58 45.74 0.67 5.11 72 43 65 49.94 0 54 4.58
18 82 32 60 45.60 0.53 1 84 52 45 60 51.23 0,47 3,39
19 41 36 62 46,37 0,78 4.98 41 39 65 51 78 0.74 472
20 55 40 58 46.64 0.55 409 85 43 65 52 18 0,48 4.43
2! 16 42 53 47.8! 0,90 3,58 45 42 59 51.13 0.63 4.22
22 36 38 60 46.86 0.8! 4.85 52 42 63 51,46 0.67 4.86

Table 4.12 Western North American Indian Nose Breadth

Female Male
Age N Mn Max Mean SE SD N Mm Max Mean SE SD

4 2! 25 23.50 0.96 1,9! 6 20 30 24.17 1,80 4,40
2 2 23 28 25.50 2,50 3 54 13 22 30 27.15 0.78 2.82
3 9 26 30 28 1! 0.48 I 45 15 27 3! 28,73 0.37 1.44
4 5 22 33 2827 0.67 2.60 1! 26 3! 28,55 0,59 1.97
5 27 25 34 30.19 0,39 2,04 33 28 40 31.12 0.42 2.43
6 49 24 38 3086 0.37 2.6! 43 26 37 31.65 0.40 2.60
7 54 23 42 31,57 0.4! 2,99 58 27 37 32.67 0.30 2.29
8 83 25 37 3231 026 2.33 64 23 39 32.72 0,37 2,92
9 72 24 43 32,79 035 3.00 86 27 40 34.17 032 2,96
10 68 29 40 33,78 030 2.44 87 27 4! 34.34 03! 2.87
II 87 2% 39 33 55 0.25 2.36 82 26 43 34.20 0.30 2 76
12 84 26 40 34.13 027 248 12! 28 46 35.29 0.3! 3.44
13 7! 29 4! 34,97 0.34 2.87 78 24 47 35.18 0.39 3.4!
4 73 29 43 3575 0.37 3.12 89 29 44 37.1! (1.33 3.13

IS 65 30 44 35.66 0,37 2,99 88 26 45 37.98 0.37 3.49
16 59 28 42 35.97 0.37 2.88 87 30 47 38.77 0.33 3.11
17 58 3! 42 36 14 038 293 72 33 52 39,67 0.3% 3,20
18 82 28 46 3584 037 336 52 28 50 39,13 (15% 4.15
19 41 23 45 3590 063 40! 41 30 47 39,76 054 3.4%

20 55 25 45 35,98 047 346 85 28 53 39,72 0,39 3.57
2! 16 33 45 37,25 0.82 3,28 45 26 50 40.00 0,6! 4.07
22 36 26 40 34.58 0.4% 2.85 52 27 46 38.54 0.60 4.32
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Table 4.13 Western North American Indian Leg Length

Female Male
Age N Mm Iax Mean SE SD N Mm Max Mean SE SD

1 4 241 322 279.00 16,96 3391 6 262 352 312,33 13.23 32.40
2 2 315 389 352.00 37.00 52.33 12 274 384 330.25 10.18 35.28
3 10 320 439 381.30 11.46 36.24 14 303 467 377.00 12.62 47.20
4 16 337 506 419.13 9.62 38.50 II 357 470 419,18 12,36 41,00
5 24 361 653 474.04 12.11 59.31 33 383 585 482,24 8.13 46.68
6 47 357 635 502.23 6.90 47.30 4! 408 632 514.20 7.55 48.33
7 53 442 642 548.79 6.15 44.76 59 407 682 547.68 6.9! 53.08
8 81 480 708 570.15 4.65 41.84 67 461 730 589.01 6.45 52,77
9 74 477 697 593.35 5.36 46.15 89 454 742 609.17 5.62 53.0!
10 70 49! 740 629.10 5.75 48,!! 88 539 812 642.05 5.66 53.11
II 87 56! 766 645.55 4.88 45.54 80 554 799 652,65 5.89 52.69
12 87 562 780 671.23 5.19 48.42 122 530 823 684.35 5.16 57.04
13 73 615 812 708.66 4.86 41,55 78 583 816 703.47 5.77 51.00
14 73 602 940 722.75 6.82 58.26 87 632 865 737.40 5.! I 47.63
IS 64 638 810 720.06 4.9! 39.29 90 655 908 768.92 5.44 51.62
16 55 63! 850 731.56 67! 49,75 85 690 888 776,48 4.73 43.59
17 55 574 820 732.93 6.17 45,79 67 700 1045 792.42 6.77 55.45
18 79 64! 830 733.35 4.96 44,06 47 670 923 792.62 7.18 49,2!
19 37 634 857 724,14 8.36 50.83 38 714 946 813.45 9.60 59.15
20 54 610 832 731,57 6,33 46,50 75 700 910 792.04 6.16 5338
2! 15 675 815 742,00 12.07 46.74 38 692 929 806.03 9.86 60.8!
22 35 600 792 719,23 7.52 44.47 52 684 897 791.29 6.83 49.28



239

APPENDIX 5
DESCRIPTIVE STATISTICS

FOR KLAMATH INDIAN CHILDREN

Table 5.1 Kiamath Standing Height

Female Male
Age N Mm Max Mean SE SD N Iin Max Mean SE SD

I 0 0
2 0 . . . . 0 .

3 0
. 0

4 0 . . . 0
5 1 230 1230 1230.00 .

. I 1091 091 1091.00
6 0 . . 0 .

7 0 . . 1179 1179 1179.00
8 7 1203 1320 1261 00 IS 72 4! 59 I 1274 1274 1274.00
9 2 255 1270 1262.50 7.50 1061 I 1384 1384 38400
10 I 1322 1322 1322.00 .

. 5 1296 1411 1337.00 20,77 46.44
II 6 1273 1420 1333.67 20.88 51.14 4 1384 1452 1411.75 14.38 28.76
12 5 1365 1520 1417.00 28.04 62.70 8 1320 1564 1424.00 25.22 71,34
13 1 1130 1430 143000 .

. 3 368 1473 1414.67 30.87 53.46
14 4 1432 1521 478,50 19.87 39.74 4 1482 1569 1531,50 20.67 41.35
15 6 1492 1583 1532.17 13.05 31,96 3 1596 1646 1616.67 15.07 26,10
16 4 1477 598 55275 26,34 52,67 2 1587 1634 1610.50 23,50 33.23
17 3 528 1615 1567.00 2551 44.19 3 1597 1635 161333 11.29 19.55
18 4 1542 1609 1567.50 15.60 31.20 2 64! 1678 1659.50 18.50 26.16
19 3 1498 1528 1510.00 9.17 15.87 0 . .

20 1 1590 1590 159000 .
. 2 609 1658 1633.50 24.50 34.65

21 2 1518 582 155000 32.00 45.25 3 1633 1722 1671,33 26.42 45.76
22 I 1625 1625 625.00 . I 1652 1652 1652.00

Table 5.2 Klamath Shoulder Height

Female Male
Age N Mm Max Mean SE SD N Mm Max \iean SE SD

I 0 . 0
2 0 .

. (1

3 0 . . . , . () . ,

4 0 . . . 1) .

5 1 820 820 820 00 .
. I 853 853 853.00

6 0 . . . . 1)

7 0 . . . . . I 924 924 924.00
8 7 954 1040 1000,71 11,76 31.13 I 1023 1023 1023.00
9 2 986 1040 101300 2700 38.18 I 1113 1113 1113.00
10 1 1069 1069 1069.00 .

. 5 1040 1102 1058.00 11.48 25,68
II 6 1018 1140 106883 20.49 50.20 4 1104 1168 113650 13,23 26.45

2 5 086 1259 1151.60 29.72 66.46 8 1009 1223 1124.13 27.08 76.60
13 I 1168 1168 116%.!)!)

. 3 1115 1187 1147.67 21,05 3646
14 4 1164 228 119625 1574 31.4% 4 1198 1282 1243.50 20.48 4097
IS 5 1216 349 126240 22.66 50.67 3 1300 348 1317,00 15.52 26.89
16 4 203 1313 127575 25 12 50.25 2 1322 1346 1334.00 12,00 16.97
17 3 1227 1327 12771)0 28.87 50.00 3 1300 1335 1314.0)) 10.69 18.52
1% 4 1270 1304 128675 73(1 1459 2 1338 1376 1357.00 19.00 2687
19 3 1200 1228 1212.00 833 1442 0
20 I 1305 1305 1305.00

. I 1339 1339 1339.0)) .

21 2 1251 1316 1283.50 325(1 45.96 3 1343 1389 1371)00 13,87 24.02
22 I 1325 1325 132500 . . I 1384 1384 138400
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Table 5.3 Kiamath Finger Height

Female Male
Age N \Iin Max \lean SE SD N Mm Max Mean SE SD

0 . . 0
2 0 . 0
3 0 . . . . . 1)

4 0 . 0
5 I 35! 35! 351.00 . . I 375 375 375.00
6 0 . . 0 .

7 0 . . . I 418 418 418.00
8 7 430 488 455.43 7.39 9.56 I 446 446 446.00
9 2 450 470 460.00 1000 144 I 515 515 51500
10 I 507 507 507.00

. 5 440 500 482.00 10.71 23,95
II 6 425 540 482.00 IS 35 37,59 4 498 544 522.00 11.22 22,45
12 5 462 59! 520,80 21.06 47,08 8 463 563 525.25 2,65 35.79

3 1 509 509 509.00
. 3 500 548 522.67 13.92 24.!!

4 4 520 578 537.75 13.76 27.52 4 540 606 560,00 15,56 3!.!!
IS 6 494 610 572.00 17.26 42.28 3 558 632 604,33 23,3! 40.38
16 4 529 6!! 58300 18.46 36.9! 2 597 603 600.00 3.00 4,24
17 3 532 578 560.67 1444 25.0! 3 564 62! 589.00 16.82 29.14
18 4 565 618 589.00 11.14 22.29 2 596 624 610.00 14.00 19,80
19 3 526 546 53633 578 10.02 0 . .

20 I 604 604 60400 . . 2 593 601 597.00 4.00 5.66
2! 2 569 64! 605.00 36.00 50,9! 3 588 622 608.00 10.26 17.78
22 I 648 648 648.00 .

. I 655 655 655.00

Table 5.4 Kiamath Finger Reach

Female Male
Age N \lin %lax lean SE SD N Mm Max Mean SE SD

I 0 . . . . . 0 . .

2 0 . .
. 0 . , .

3 0 . . . 0 . .

4 0 . . . . 1) . .

5 1 1089 089 108900
. I 1106 1106 1106.00

6 0 . . 0 .

7 0 . .
. I 1205 1205 1205.00

8 7 1201 1342 127800 1817 48.08 I 1304 1304 130400
9 2 1254 1274 1264.00 10.00 14.14 I 1412 1412 1412.00
0 I 1314 1314 1314.00

. 5 1334 1422 1377.40 16,43 36.74
II 6 1289 1417 1363.00 20.05 49.12 4 1438 1462 1448.25 5.0! 1001
12 5 1377 1556 145920 34 65 77 49 8 1369 1556 1455 63 23.22 65.68
13 I 1508 1508 1508.00 . 3 1453 1528 1483.00 22.9! 39.69
14 4 1431 1596 153! 50 35.26 70.52 4 1535 1633 1586.00 22.87 45.74
15 6 1540 1669 1593.00 1965 48.14 3 1619 1712 1675.00 28.48 49.33
16 4 1543 1648 1601.75 260! 52.02 I 1654 1654 65400
17 3 1574 1658 1626.67 26.49 45.88 3 1682 1738 1707.00 16.44 28,48
18 4 1555 1688 160200 29.39 58.78 2 1748 1790 1769.00 21,00 29.70
19 3 1542 1576 155967 9.84 17.04 0 . ,

20 I 1602 I 602 161)21)0 2 1652 1722 1687,00 35.00 4950
2! 2 1566 1582 157400 8.00 11.31 3 1705 1784 1756,67 25,85 44.77
22 I 1600 1600 1600.00 . . I 1715 1715 1715.00 .
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Table 5.5 Kiamath Sitting Height

Female Male
ge N Mm Max Mean SE SD N Mm Max Mean SE SD
I 0 . . . 0
2 0 . . . 0
3 0 . . . 0 .

4 0 . . . 0 .

5 I 577 577 577.00 593 593 593.00
6 0 .

. 0
7 0 . . . . 677 677 677.00
8 7 660 721 687.29 8.34 22,06 698 698 698.00
9 2 674 706 69000 1600 22.63 I 744 744 744.00
10 1 738 738 738.00 . 5 662 730 702,00 I 78 26.34
I 6 625 747 700 17 17,76 43,50 4 756 790 766.50 793 586
12 5 730 780 75 .00 8.76 19.60 8 689 78! 738,75 1034 29.24
13 1 773 773 77300 . . 3 716 763 740.67 13,62 23,59
14 4 728 822 784.75 20.74 41.48 4 777 848 806.25 16.30 32.60
IS 6 80! 852 82950 8.34 20.42 3 820 868 843.00 13.89 24,06
16 4 798 868 83875 15.40 30.80 2 846 848 847.00 1.00 1.41
17 3 827 854 84467 8.84 15.31 3 829 864 847.67 11)17 17.62
18 4 828 865 846.50 8.49 16.98 2 86! 874 867,50 6.50 9.19
19 3 832 849 84033 4.9! 8.50 (1 . .

20 I 838 838 838 00 . . 2 839 862 850,50 11.50 16.26
2! 2 789 907 848.00 59.00 83.44 3 839 900 864,00 1845 31.95
22 1 849 849 849 00 . . I 890 890 890.00

Table 5.6 Klamath Shoulder Width

Female Male
Age N Mm Max Mean SE SI) N lin \lax Mean SE SD

I 0 . . . 0 .

2 0 . 0 . .

3 0 . . . 0 . .

4 0 . . . . . I) ,

5 I 238 238 238.00 . . I 239 239 239,00
6 0 . . , . . 0 . . .

7 0 . . . I 266 266 266.00
8 7 237 298 27429 8.2! 21.72 I 291 29! 291,00
9 2 266 284 275.00 9.00 12.73 I 289 289 289.00
10 I 2)7 297 297 00 . 5 280 308 299.40 4 99 II IS

II 6 282 3!! 29783 4.81 11.86 4 29! 3!! 303.25 452 903
12 5 30! 340 319.20 6.98 15.6! 8 297 349 316.88 6,04 17,09
13 I 314 314 314,00 . . 3 318 332 325.33 4.06 7,02
4 4 318 350 337.50 6.84 3.67 4 328 342 33650 3.10 6.19

IS 6 306 350 340.67 708 17.34 3 352 387 365.00 11.06 19.16
16 4 309 36! 340.25 11,35 22 7! 2 326 368 347 00 2 I 00 29.70
17 3 352 377 362.00 7.64 13.23 3 342 370 357.33 8.19 14.19
18 4 331 362 34900 665 13.29 2 370 386 37800 8.00 II
19 3 342 357 349.33 433 7.5! 0 . .

20 I 356 356 35600 . . 2 360 375 367 50 7.50 10,61
2! 2 350 353 351.50 1.50 2.12 3 377 407 392,67 869 15.04
22 I 347 347 347 00 . . I 374 374 374,00 .



Table 5.7 Kiamath Head Length

4

6

8
9
I0
II
12

13

4
IS
16

17

18

'9
20
21

22

Female
N Mm Max Mean SE SD
0
0
0
0
I 73 173 73,00
0
0 .

7 160 168 16557 1.17 3.10
2 73 175 7400 1.00 141
I 60 160 6000
6 57 174 167 17 2.48 6,08
5 62 178 6840 2.7! 6.07
I 173 173 173.00
4 163 183 175,25 4.33 8.66
6 175 185 17950 1.45 3.56
6 162 83 173.50 2.88 7.06
3 174 82 17900 2.52 4.36
4 79 184 182.25 III 2.22
6 167 182 17633 230 5,65
I 7-! 74 17400
2 176 191 18350 7,50 10.6!
I 170 70 170.00

Table 5.8 Kiamath Head Breadth
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Male
N Mm Max Mean SF SD
0 . .

0 . .

0 . .

0 . .

I 173 173 173.00
0 .

I 171 171 171.00
I 169 169 169.00
I 166 166 166.00
5 169 184 175,00 2.85 6,36
4 166 186 173,00 4.60 920
8 164 183 174.63 2.43 6.89
3 165 178 172,33 3.84 6.66
4 173 ISO 176.25 1.49 2.99
3 173 184 177,33 3.38 5.86
3 167 187 177,67 5 81 10.07
5 168 188 178.40 3.6! 8.08
5 16! 190 175.40 476 10.64
0 . .

2 180 185 182.50 2.50 3.54
3 171 188 180.33 4.98 8.62
I 190 190 19000

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

I 0 , . 0
2 0 , , . 0
3 0 , . 0 .

4 0 , , . 0 . ,

5 I 140 140 140.00 . I 145 145 145.00
6 0 . . , . . 0 , ,

7 0 . . . . I 14! 141 141.00
8 7 141 151 14529 1.41 3,73 I 149 149 149.00
9 2 148 50 149.00 I 00 1.41 I 152 152 152.00
0 I 57 157 57.00 . . 5 140 155 14520 273 610

II 6 III 158 14850 240 5.89 4 IS! 166 157.00 349 6.98
2 5 144 161 153.00 2.8! 6.28 8 142 160 152.37 2.02 5.7!

13 I 139 139 139.01) . . 3 146 157 152.00 32! 557
14 4 141 162 150.00 5.12 10.23 4 149 163 154,25 320 6,40
IS 6 138 158 150.67 2,97 7.28 3 15! 155 153.00 1.15 2,00
16 6 153 163 157.33 161 3.93 3 152 162 157.00 2.89 5,00
17 3 154 167 162.33 4 18 7.23 5 147 158 15300 2.12 4.74
18 4 148 164 158.75 364 7.27 5 147 66 58.20 3.12 6.98
IS 6 IS! 169 16083 243 5.95 0
20 1 156 56 156.00 . . 2 61 65 163.00 2.00 2.83
2! 2 III 142 14150 050 0.7! 3 ISO 159 54.67 2.60 4.5!
22 1 156 156 156.00 . I 174 74 74.00
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Table 5.9 Kiamath Face Height

Female Male
Age N Mm Max \Iean SE SD N Mm Max Mean SE SD

I 0 . . . . 0 .

2 0
. 0 . .

3 0 . 0
4 0

. 0
5 1 86 86 86 00

. I 94 94 9400
6 0 . . .

. 0
7 0 . .

. I 101 101 101.00
8 7 93 106 997! 1.69 4.46 99 99 99.00
9 2 96 101 98.50 2.50 3,54 I III III 111.00
0 I 00 00 100.00

. 5 94 101 96,60 1.44 3.21
II 6 101 104 102.17 060 .47 4 02 117 107.75 3.22 6.45
12 5 103 112 10720 156 349 8 102 117 10825 1.98 5,60
13 1 104 104 10400

. 3 106 108 107.00 0.58 1.00
14 4 103 118 109.00 3,49 6.98 4 104 112 109.25 1,80 3,59
15 6 104 114 109.17 133 3.25 3 109 119 113,67 2.91 5,03
16 6 100 119 11050 304 745 3 118 123 120.00 153 2.65
17 3 ItO 122 11767 384 6.66 5 107 125 117.20 3.50 7.82
18 4 108 126 116.50 421 8.43 5 112 122 117.00 1,70 3.8!
19 6 114 126 11833 1.80 4.4! 0 , .

20 1 117 117 117.00 . . 2 118 123 120.50 2.50 3.54
2! 2 106 119 112.50 6.50 9.19 3 113 127 119,67 4.06 7.02
22 I 118 118 11800 . I 117 117 117.00

Table 5.10 Kiamath Face Breadth

Female Male
Age N Mm Max \Iean SE SD N \Iin Max Mean SE SD

I 0 . . . .
. 0 . ,

2 0 .
. 0 .

3 0 0 .

4 0 . .
. 0 .

5 I 122 122 122.00 .
. I 121 12! 121,00

6 0 .
. 0 .

7 0 . . .
. I 125 125 125.00

8 7 122 132 17643 1.23 3.26 I 130 130 130.00
9 2 127 132 129.50 2,50 3.54 1 131 131 131.00
IC) I 136 136 36 00

. 5 124 30 127.00 1.14 255
II 6 123 135 12717 .70 4.17 4 133 140 13550 1.55 31!
12 5 132 140 13600 1.70 3.8! 8 128 138 133.63 129 3.66
13 I 128 128 128.00 .

. 3 133 142 136.33 2.85 4.93
14 4 3! 31) 134.75 .89 3.77 4 132 140 135.50 .85 3.70
IS 6 134 143 137.83 142 3.49 3 136 139 137.67 0.88 I 53
16 6 133 45 13883 172 4.22 3 138 141 13933 088 1.53

7 3 135 148 140.67 384 6.66 5 131 143 139,00 2.21 4.95
18 4 133 142 138.75 2.02 4.03 5 139 147 14340 I 60 3.58
19 6 130 149 14! 67 3.25 7.97 0 . ,

20 I 45 145 115.00 .
. 2 145 149 14700 2.00 2.83

2! 2 129 132 130.50 IS!) 2 12 3 38 112 14033 I 20 2.08
22 1 III 141 141.00 . . I 154 154 54.00 .
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Table 5.11 Kiamath Nose Height

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

0 . . . .
. 0

2 0 . . . .
. 0 . .

3 0 .
. 0 .

4 0 . . . 0

5 I 33 33 3300 . 1 32 32 32.00

6 0 . . . 0

7 0 .
. 1 36 36 36.00

8 7 31 41 36.57 1.36 3.60 I 39 39 39.00

9 2 29 31 30.00 1.00 1.41 1 40 40 40,00

0 1 36 36 36.00 5 35 43 37.80 1.39 3.11

II 6 33 42 38.67 1.33 3.27 4 37 45 40.50 1.66 3.32

12 5 37 41 38.00 0.77 1.73 8 33 46 40.75 .8! 5.12

13 1 45 45 45,00 . . 3 38 40 39,00 0.58 1.00

14 4 37 44 41.50 1.66 3.32 4 42 47 44.75 1.11 2.22

IS 6 39 47 43.00 1.44 3.52 3 47 50 48.00 1,00 1.73

16 6 40 53 45,00 2.11 5.18 3 46 56 49.67 3.18 5.5!

17 3 38 49 43.00 3.21 5.57 5 45 56 51.60 1,91 4,28

18 4 4! 5! 44.50 2.25 4.51 5 45 56 51.00 2.17 4.85

19 6 41 52 47.17 1.54 3.76 0 . . ,

20 I 47 47 47.00 . . 2 50 51 50.50 0,50 0,71

21 2 5! 5! 51.00 0.00 0.00 3 48 55 50.67 2.19 3.79

22 I 46 46 46.00 . . 1 52 52 52.00

Table 5.12 Kiamath Nose Breadth

Female Male
Age N Mm Max Mean SE SD N Nun Max Mean SE SDI0 . , . . . 0 . . .

2 0 . , . .
. 0 . . .

3 0 . . .
. 0 . . .

4 0 . , , .
. 0 . , ,

5 I 30 30 30.00 . . I 29 29 29.00

6 0 . . , , . 0

7 0 . . . , . 1 33 33 33.00

8 7 30 33 31.29 0.42 1.11 1 30 30 30.00

9 2 29 33 31,00 2.00 2.83 1 3! 3! 31.00

10 I 33 33 33.00 . , 5 35 37 36.00 0.32 0.71

II 6 30 36 32.00 0.89 2.19 4 32 36 33.75 0.85 1.71

2 5 35 37 35.60 0.40 0,89 8 3! 40 35.75 0.92 2.60

13 I 35 35 35.00 . . 3 33 36 34.33 0.88 1.53

14 4 33 39 36.00 1,22 2.45 4 34 40 37.00 1.29 2.58

15 6 32 38 36.17 0,9! 2.23 3 38 39 38.33 0.33 058

16 6 32 39 35,50 0,99 2,43 3 37 39 37.67 0.67 1.15

17 3 35 4! 37.33 1.86 3,2! 5 37 4! 38.60 0.81 1.82

8 4 35 38 36.50 0,65 1.29 5 34 42 38,20 1.62 3,63

9 6 34 43 38.67 1.56 3.83 0 . , , ,

20 I 34 34 34.00 . . 2 40 40 40.00 0.00 0.00

2! 2 33 38 35.50 2.50 3.54 3 37 45 40.67 2.33 4.04

22 I 34 34 34.00 . . 1 40 40 40.00 .
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Table 5.13 Kiamath Leg Length

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

1 0 . . 0 .

2 0 . . . 0 .

3 0 . 0
4 0 . . 0
5 1 653 653 653.00 . I 498 498 498.00
6 0 . 0 .

7 0
. I 502 502 502,00

8 7 543 610 573,71 8.90 23.54 576 576 576.00
9 2 564 58! 572.50 8.50 12,02 1 640 640 640,00
0 I 584 584 584.00 . 5 605 681 635.00 13.81 30.88
II 6 582 689 633.50 17.87 43.78 4 622 662 645.25 8.40 16.80
2 5 609 740 666.00 21.97 49.13 8 631 823 685.25 21.12 59.73

13 657 657 657.00 . . 3 652 710 674.00 18.15 31.43
14 4 680 704 693.75 5.20 10.40 4 705 746 725,25 8.53 17.06
IS 6 679 731 702,67 7.08 17.35 3 755 788 773.67 9.77 16.92
16 4 679 74! 714.00 13.77 27.53 2 74! 786 763.50 22.50 31.82
17 3 70! 762 722.33 19.85 34.39 3 733 806 765.67 21.42 37.10
18 4 708 753 721.00 10.75 21.49 2 780 804 792.00 12.00 16.97
9 3 649 688 669.67 11.32 19.60 0 . . . ,

20 I 752 752 752.00 . . 2 747 819 783.00 36.00 50,91
2! 2 675 729 702.00 27,00 38.18 3 780 822 807.33 13.68 23,69
22 I 776 776 776.00 . . I 762 762 762.00 .



APPENDIX 6
DESCRIPTIVE STATISTICS

FOR SILETZ INDIAN CHILDREN

Table 6.1 Siletz Standing Height

Female
Age N lin Max %Iean SE SD

I 0

2 0

3 I 886 886 886.00
4 0

5 4 1040 1101 1080.50 14 16 28.31
6 I 1122 1122 1122.00
7 7 1122 178 115343 6.46 17,09

8 7 1160 1274 1213.43 18.26 48.31
9 5 1140 1335 1243.60 31,57 70,60
10 5 1245 307 270.40 13.02 29.11

II 3 1231 1416 1313.00 54.43 9427
12 6 1284 1486 1383.83 33.52 82.11
13 3 1368 1466 1431.00 31.56 5467
14 2 1514 1525 1519,50 5,50 7,78
IS 3 503 545 1528.00 12.77 22.!!
16 I 508 1508 508,00
17 3 1491 54! 151167 1507 2610
18 1 530 530 1530.00
19 4 482 590 1520.00 24.40 4880
20 I 1450 450 145000
2! I 1636 636 1636.00
22 I 1505 505 1505,00

Table 6.2 Siletz Shoulder Height
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Male
N Mm Max Mean SE SD

0 .

0
0
0 . ,

0 . .

2 1110 1192 1151.00 41.00 57.98
6 1200 1270 1227.00 10.27 25.16
6 1168 336 1242.33 22.99 56.32
6 1215 1419 1310.83 28.83 70,63
4 1318 1416 1353,25 21.57 43.14
3 292 1386 1354.00 31.01 53.70
6 1270 1484 1404.83 32.82 80.40
3 1448 508 1476.33 17.40 30.14
5 1423 1636 1535.40 43.47 9720
7 1510 l688 61600 21.37 56.53
I 1593 593 1593,00
3 1614 1615 1614.33 0.33 0.58
2 587 1610 159850 11.50 1626
I 676 1676 1676.00
2 1571 1609 1590.00 19.00 26.87
4 570 698 1640.25 29.90 59.80

Female Male
Age N \lin Max Mean SE SD N Mm \lax Mean SE SD

I 0 . . . . . 0 .

2 0 . . . 0 . . .

3 0 . .
. (I

4 0 . . 0 . . ,

5 4 812 876 847 50 3.23 26.45 0 . .

6 I 903 903 903.00 . . 0 . , .

7 6 889 924 916 17 5.49 13.44 0 . .

8 5 933 029 97860 16.32 36.50 3 946 991 972.67 1364 23.63
9 4 990 06)) 101575 5.32 30.64 I 060 060 060.00
10 2 1014 1011 02900 1500 2121 5 997 Il57 1058,00 28.37 6344
II 3 963 1139 040.00 51.98 90.04 3 1038 II24 107467 25.62 4438
12 4 I086 1220 1158.00 308! 61 62 I 110! 110! 110! 00

3 1 1175 1175 1175.00 . . 5 I0I() I206 I136,00 34,65 77.48
14 2 237 249 I24300 600 8.49 3 1160 1228 120I.33 2095 3630
IS 3 208 1238 I22700 954 16.52 3 II61 280 229.67 3555 61.58
lo 1 1225 1225 I22500 . 7 1222 1392 1322.43 221! 5849

7 3 1206 1241 12220)) 1021 17.69 I 1297 297 1297.00 .

IS I 1228 1228 12280)) . . 3 1303 352 1326.67 I4,I7 2454
9 4 121! I298 123825 20.23 4047 2 1273 1279 I276,00 3.00 4.24

20 I 1176 1176 1176 0)) . I 1274 1274 127400
2! I 132! 132! I32I 00 . 2 1270 1272 127! 00 1.00 1.4!
22 I 1219 I2)9 12I9.00 . 4 1265 I378 I32650 247! 49.4!



Table 6.3 Siletz Finger Height

Female
Age N Mm Max Mean SE SD

0 .

2 0 .

3 0
4 0
5 3 392 400 39633 2.33 4.04
6 I 438 438 438.00
7 6 400 432 419.33 5.93 4,53
8 5 418 465 445.00 8.36 18.69
9 4 439 486 461.75 10.14 20.29
10 2 476 478 477.00 1.00 1.41
II 3 418 533 474.00 33,23 5756
12 4 481 570 527.50 19,27 38.54
13 I 552 552 552.00
14 2 550 594 572,00 22.00 31.11
15 3 551 576 559,67 8,17 14.15
16 I 552 552 552.00
17 3 552 567 558.00 4.58 7,94
18 I 55! 551 551.00
19 4 556 587 576.75 7.20 14.41
20 I 543 543 543.00
21 1 608 608 608.00
22 1 543 543 543.00

Table 6.4 Siletz Finger Reach

Female
ge N Mm Max Mean SE SD
I 0 . . .

2 0 , , ,

3 I 873 873 873.00
4 0 . . ,

5 4 1028 1092 1066.75 15.2! 30.4!
6 I 1120 1120 1120.00
7 7 1138 1209 1161.57 8.76 23.19
8 7 1170 1305 1224.86 18.90 50.01
9 5 1175 1381 1265.40 33,68 75,3!
10 4 1235 1315 1284.50 18.89 37.78
II 3 1230 1428 1298.33 64.86 112.35

2 6 1280 151! 1397.17 36,55 89.52
13 3 1398 1520 1477.33 39.70 68.77
14 2 1519 1636 1577,50 58.50 82.73
IS 3 1544 1619 1577.67 21,99 38.08
16 I 1524 1524 1524.00
17 3 1503 1584 1539.67 23.69 41,04
18 I 1576 1576 1576.00
19 4 148! 1633 154900 31.81 63.63
20 I 1466 1466 1466.00
2! I 1703 1703 170300
22 I 582 1582 1582,00
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Male
N Mm Max Mean SE SD
0 . . .

0 , , ,

0 . . . .

0 . . .

0 . . .

0 . . .

3 405 443 422.33 11,10 19.22
I 453 453 453,00
5 429 540 472.00 18.83 42.10
3 470 498 481.00 8.62 I4.93
I 511 5!! 511.00
5 48! 667 536,20 33,22 74,29
3 532 557 547,00 7.64 13.23
3 528 568 554.00 l3.01 22.54
7 562 673 612,71 16.13 42.67
1 549 549 549,00
3 557 575 563.67 5.70 9,87
2 540 579 559.50 19.50 27.58
I 649 649 649.00
2 532 536 534.00 2.00 2.83
4 571 640 614,25 14.97 29.94

Male
N Mm Max Mean SE SD

0 . . ,

0 . , ,

0 . , ,

0 . , .

0 , . .

2 1090 1233 1161.50 71,50 101.12
6 1200 1302 1265,17 16.43 4024
6 1235 1369 1267.67 20.62 50,5!
6 1210 1447 1326.50 35.36 86.62
4 1358 1447 1386.50 20.55 41.11
3 1353 1435 1384,00 25.70 44,5!
6 1238 1582 1436.33 48.48 118.75
2 151! 1571 1541.00 30.00 42.43
5 1476 1708 1596.20 42,97 96.08
5 560 1697 I639.00 27,36 61.18
I 1717 1717 1717.00 ,

3 1683 1756 1715.33 21,48 37.2!
2 168! 1750 1715,50 34.50 48.79
I 1708 1708 1708,00
2 1703 1725 1714.00 11.00 15.56
4 I6I5 1752 1687,00 36.3! 72.6!
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Table 6.5 Siletz Sitting Height

Age N Mm Max

Female

Mean SE SD N Mm Max

Male

Mean SE SD

I 0 . . . . 0

2 0 . . . . 0

3 I 502 502 502.00 . . 0

4 0 . . . 0

5 3 606 614 611.00 2.52 4.36 0

6 I 620 620 620.00 . 0

7 7 623 655 64086 463 12.24 2 625 650 637.50 12 50 17,68
8 6 633 710 675.50 13.34 32.68 6 645 690 667.17 7.56 18.53
9 5 615 708 665.80 1494 33.42 6 669 708 681.50 6.12 14.99
10 5 660 732 690.40 II 89 26,59 6 650 752 700.83 14.75 36 14
II 3 660 768 713.67 3! 18 54.00 4 717 762 732.25 10,09 20.19
12 6 697 781 741.83 13.07 32.00 3 684 754 727.33 21.86 37.86
13 3 726 797 771.67 2288 39.63 6 687 810 756.33 18.21 44.62
14 2 793 807 800.00 7.00 9,90 3 758 828 790,33 2038 35,30
15 3 821 845 831.33 7.13 12.34 5 768 892 826.00 22.91 51.22
16 1 733 733 733.00 . . 7 804 870 840.71 8.49 22.46
17 2 802 967 88450 82.50 116.67 I 841 841 841.00
18 1 84! 84! 841 00 . 3 827 851 841,67 7,42 12,86
19 4 806 867 837 75 12.64 25.28 2 872 873 872,50 0,50 0.71
20 1 807 807 807.00 . . I 94! 941 941.00
21 I 87! 87! 87! 00 . . 2 864 879 871.50 7,50 10.61
22 1 838 838 838 00 . . 4 870 924 893 00 II 33 22.66

Table 6.6 Siletz Shoulder Width

Female
ge N lin Max \lean SE SD

I 0

2 0 . . .

3 I 186 186 8600
4 0

5 4 242 253 246,75 2 43 4.86
I 252 252 252.00

7 6 246 289 26533 584 14.31

8 6 267 294 27817 433 06!
9 1 286 306 294,50 435 8.70
10 2 287 300 293,50 6,50 9,19
II 3 270 318 29000 14.42 24,98
2 4 299 323 310.25 502 10.05
3 I 348 348 348.00

14 2 332 358 345.00 1300 8,38
IS 3 334 366 350,67 926 16(14

16 I 330 330 330.00
17 3 307 349 333.33 1325 22,94
18 I 352 352 352,00
19 4 332 368 342.50 8.53 17,06

20 I 328 328 328 0!)
2! I 370 370 370,00
22 1 302 302 302.00

Male
N Miii Max Mean SE SD
0 , ,

U ,

3 260 283 275,33 7,67 13.28
I 281 28! 281.00
4 268 316 296,25 10.15 20.30
3 296 318 303,67 7,17 12.42
I 310 310 310.00
5 269 334 313,00 1139 25,47
3 283 346 311,67 18.4! 31.88
3 287 349 322.00 1834 31,76
7 36 356 29643 29,51 7817
I 360 360 360.00 ,

3 304 400 347.67 28 05 48.58
2 365 384 374,50 9,50 1344
I 360 360 360,00
2 35! 376 363,50 12,5(1 17,68
4 364 402 381,75 8.!! 1621



Table 6.7

7

I

4

6

7

8

9

I0
II
12

3

4

IS

16

7

8

19

20
2!
22

Siletz Head Length

Female
N Nun Niax \lean SE SD
0

0

I 163 163 16300
0

4 162 172 168.00 2.27 4.55
I 164 164 164.00
6 163 180 170.00 2.38 5.83
6 166 173 16967 I IS 2.80
4 168 179 172.25 2.36 4.72
I 171 171 171.00
3 170 178 173.67 233 4.04
4 174 175 174.25 0 25 0.50
I 175 175 175.00
2 178 197 187.50 950 13.44
3 169 172 170.67 088 1.53

I 65 165 165.00
3 167 183 174.33 4.67 8.08
I 186 186 18600
4 170 188 17575 4.13 8.26
I 73 173 173.00
1 184 184 184.00
1 186 186 186.00

Table 6.8 Siletz Head Breadth

7

4

6
7

8

9

l0
II
12

II
IS
16

17

18

19

20
2!
77

Female
N Nun Max Nlean SE SI)
0 .

0
I 138 138 1381)))

0 .

4 132 144 137.25 256 5.12
1 138 138 138.00
6 136 14S 144.00 1.91 4.69
6 136 157 14583 31)1) 7.36
4 137 151 147.75 379 7.59
2 146 151 14850 250 3.54
3 140 149 146.00 3,00 5.20
4 47 156 151.00 I 87 3.74
I 158 158 158.00
2 149 152 15050 IS)) 2,12
3 144 149 14667 145 2,52
1 145 145 14500
3 44 159 15)1.33 418 777
I 166 166 166.00

4 146 151 14825 I II 222
I 145 115 14500

ISO IS)) I 50 00
I 155 155 15500
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Male
N Mm Max Mean SE SD
0 . .

0 , ,

0 .

0 .

0 .

0 .

.

0

3 169 185 174.67 5.17 8.96
I 183 183 183.00
5 171 186 181.20 2.62 5.85
3 176 181 179.33 2.40 4.16
I 181 181 181.00
5 174 187 178.60 2,23 4.98
3 175 179 177.00 1.15 2.00
3 179 181 181.00 153 2.65
7 172 189 179.71 224 5.94
I 173 173 173.00
3 172 194 182.67 6.36 11.02
2 178 192 185.00 700 990
I 182 182 182.00
2 177 187 182.00 5,00 7.07
4 178 87 182.O() 1,87 374

Male
N' NIin Max Mean SE SD
0 .

0 .

0

3 145 153 14800 2.52 436
I 149 119 14900
5 112 56 148.00 308 6.89
3 151 152 151.67 0.33 0.58
I 154 154 154.00
5 II) 157 152.10 44 321
3 147 157 152.00 289 5.00
3 146 161 153.67 4.33 7.51
7 143 155 149.86 1.62 4.30
I 155 155 15500 .

3 153 156 54.33 0.88 1.53

2 149 162 155.50 6.50 9,19
I 164 164 16400 .

2 152 160 15600 400 566
4 149 164 151.25 3.54 709
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Table 6.9 Siletz Face Height

Female Male
Age N Mm Max Mean SE SI) N Mm Max Mean SE SD

0 . .
. 0

2 0 . .
. 0

3 1 84 84 84.00 . 0

4 0 . .
. 0

5 4 80 99 91,75 4,11 822 0 .

6 I 94 94 94.00 0

7 5 89 105 97.20 2,56 5,72 0

8 6 94 104 99.33 1,41 3,44 3 97 102 99.00 .53 2.65

9 4 97 100 98.00 0,7! 1,41 I 103 103 103.00
0 1 108 108 108.00 . . 5 103 III 106.40 .40 3.13

II 3 102 104 102.67 0,67 1,15 3 108 Ill 109.33 0.88 .53

12 4 102 117 108.00 349 698 I 116 116 116.00
13 I 112 112 112.00 . . 5 102 110 105.60 1.33 2.97
14 2 08 110 10900 1.00 1.41 3 lOS 124 11233 5.90 10.21

15 3 108 113 11033 1.45 2.52 3 105 123 112.33 5.46 9.45

16 I 107 107 107.00 . . 7 117 128 121.71 1.73 4.57
7 3 110 113 112.00 1.00 1.73 I 121 121 121.00

18 1 119 119 119.00 , 3 123 128 124.67 1,67 2.89
19 4 107 112 110.50 1.19 2.38 2 108 125 116.50 8.50 1202
20 I 109 109 109,00 . . 1 126 126 126.00

2! I 120 120 120.00 . . 2 112 114 113,00 1.00 1.41

22 I 119 119 119.00 . 4 112 125 120.25 309 6.18

Table 6.10 Siletz Face Breadth

Female
ge N Mm Max Mean SE SD
1 0

2 0

3 I 116 116 116.00
4 0

5 4 115 120 117,50 I 19 2.38
6 I 120 120 120.00
7 6 118 127 123.17 133 3.25

8 6 118 130 124.83 1.92 471
9 4 125 134 128.75 2.06 4!!
10 I 129 129 129.00
II 3 116 133 126.33 5.24 9.07
12 4 125 136 131.00 2.68 5.35

13 1 14! 141 141.00
14 2 135 136 13550 050 07!
IS 3 129 139 13333 296 5.13

6 I 128 128 128,00
17 3 130 142 13533 353 6.11

18 I 145 145 11500
19 4 130 138 135.00 I 9! 3.83

20 1 132 132 132.00

21 I 46 146 46.00
22 I 146 146 146.00

Male
N Mm Max Mean SE SD
0 , , .

0 . . .

0 , . .

0 .

0 . . .

0 . . .

0 . . .

3 124 131 12767 2.03 3,5!
I 27 127 12700
5 122 134 12720 2.27 5.07
3 129 136 133.33 2.19 3,79
0 . ,

5 124 135 131 20 2.0! 4,49
3 113 140 128.67 809 1401
3 32 III 35.33 285 493
7 128 143 136.00 1.75 4.62
I 144 141 144.00 .

3 114 146 14500 0,58 1.00

2 144 151 14750 3.50 4.95
I 55 55 5500 . .

2 136 143 13950 3.50 4.95
4 135 113 13950 I 85 3.70
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Table 6.11 Siletz Nose Height

Female Male
Age N Mm Max Mean SE SD N Mm Max Mean SE SD

I 0 . .
. 0

2 0 . . . 0

3 I 34 34 3400 0 . .

4 0 . 0 . .

5 4 30 44 37,75 2.95 5.91 0 .

6 I 4! 41 4(00 . 0 . .

7 6 38 48 4200 1.39 3.41 0

8 6 39 47 42 00 1.10 2.68 3 40 44 42.67 1.33 2.3

9 4 42 45 43.25 0 75 1.5(1 I 48 48 48.00

10 1 4! 41 41.00 . . 5 41 49 44.80 1.36 3.03

1! 3 43 44 4367 0.33 0.58 3 42 48 45.67 1.86 32!

12 4 43 47 45.50 087 1.73 I 53 53 53.00

3 1 48 48 48.00 . . 5 40 69 51.40 5.10 11.39

14 2 42 43 42.50 0.50 0.7! 3 44 58 52.00 4.16 7.2!

IS 3 45 47 1600 058 1.00 3 43 53 49,67 3.33 5.77

16 I 49 49 49.00 . . 7 47 55 51.29 1.02 2.69

17 3 43 49 46 33 (.76 3.06 I 53 53 53.00

I 8 I 58 58 58.110 . . 3 49 52 50,67 0.88 1.53

9 4 43 52 47.50 I 85 3,70 2 49 58 53.50 4.50 636

20 I 47 47 47.00 . . I 55 55 55.00

21 I 49 49 49.00 . . 2 50 52 51.00 1.00 1.41

22 I 43 43 43 00 . . 4 52 55 53.25 0,75 1.50

Table 6.12 Siletz Nose Breadth

Female Male
Age N Mm Max Iean SE SI) N Mm Max Mean SE SD

I 0 . . 0 . .

2 0 . . . 0

3 II , . . . . 0 . , .

4 0 . . . . . 0 . .

5 4 25 32 29.25 I 49 2 99 0 , .

6 I 32 32 3200 . . 0 . , ,

7 6 23 32 2033 I 4! 3.44 0 .

8 6 26 32 29 33 1.09 2.66 3 23 28 26.00 1.53 2 65

9 3 24 34 2967 2.96 5.13 I 27 27 27.00

10 I 3! 3! 3(0!) . . 5 27 3! 28,80 080 1.79

II 3 29 35 32.67 1.86 3.21 3 26 35 31.67 2.85 4,93

12 3 28 33 3067 1.45 252 I 28 28 2800

13 I 33 33 3300 . . 5 27 38 3400 202 453

(4 2 33 34 33 50 0.50 0.71 3 29 36 32.00 2.08 3.61

IS 3 30 34 3200 1.15 2.00 3 26 34 29.00 2.52 436

16 I 28 28 2800 , 7 30 4! 35.57 1.36 360

17 3 3! 32 3167 033 0.58 I 33 33 33.00 .

18 I 28 28 2800 . 3 3! 43 37.67 3.53 6,11

19 4 23 37 2950 3.52 7.05 2 30 42 36.00 600 849

20 I 3! 3! 31.00 , I 28 28 2800

2! I 33 33 3300 2 26 28 2700 100 141

22 I 26 26 26.00 . , 4 27 30 28.25 063 (.26
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Table 6.13 Siletz Leg Length

Age N Mm Max
Femaie
Mean SE SD N Mm Max

Male
Mean SE SD

1 0 . . 0

2 0 . .
. 0 .

3 I 384 384 38400 0

4 0 . . 0

5 3 468 493 483,00 7.64 13.23 0

6 1 502 502 502.00 . 0 .

7 7 467 533 512.57 9.16 24.24 2 485 542 51350 28.50 4031

8 6 523 578 545.67 9.18 22,49 6 539 585 559.83 7.69 18.83

9 5 525 627 577.80 16.97 37.94 6 486 628 56083 19,14 46.89

10 5 557 602 580.00 7.33 1639 6 565 667 610.00 14.24 34,89

II 3 57! 648 599.33 2444 4234 4 601 654 62100 11.54 23.08

12 6 587 705 642.00 20.73 50.79 3 608 642 626.67 9.96 17,24

13 3 642 674 659 33 9,33 16,17 6 583 692 648.50 15,25 37.35

14 2 707 732 719.50 12.50 17.68 3 680 690 686.00 3.06 5.29

IS 3 675 715 696.67 11.67 20.21 5 655 774 709.40 21,99 49.17

16 1 775 775 775.00 . . 7 706 836 775.29 18.33 48.49

17 2 574 689 631 50 5750 81.32 I 752 752 75200 ,

18 1 689 689 689.00 , . 3 763 787 77267 7,31 12.66

19 4 658 723 682.25 14.12 28.24 2 714 738 726.00 12.00 16.97

20 1 643 643 643.00 , . I 735 735 735 00

2! 1 765 765 765.00 , . 2 692 745 718.50 26.50 37,48

22 I 667 667 667.00 4 684 789 747.25 23.25 46.50




