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Microscopic problems of historical research can and should be
made macroscopic—capable of reflecting worlds larger than themselves.
It is in this reflected flicker of truth, the revelations of the general
in the particular, that the contribution of the historical method
to social science will be found.

M. M. PosTAN
1939

Thousands of bone fragments were recovered during excavation of the
Donner family camp site at Alder Creek (figure 6.1). Determining what
animals were present in the assemblage was a priority, but it was not an
easy ta jmply distinguishing human from nonhuman bone was chal-
lenging — Fause of the extensive fragmentation, butchering, and burning
that took place during entrapment, in addition to physical and chemi-
cal changes that occurred after burial. Fortunately, other archaeologists
and forensic scientists have developed molecular, genetic, and histologi-
cal techniques that can be used to discriminate small, burned fragments
of human bone from those of other large mammals. In circumstances
like those at Alder Creek—where the organic component is almost com-
pletely destroyed—microscopic study of the bone tissue (histology) is
the simplest and most effective technique for identification." We used
this technique to identify the largest and best preserved bone fragments
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 Change this sentence to: "...because of the extensive fragmentation, butchering, burning, other physical and chemical changes that took place after burial."


Figure 6.1. Fragments of bone recovered from the Alder Creek site.

from the Alder Creek assemblage with the goal of understanding some
of the strategies employed for survival by members of the party. We be-
gin by explaining quantitative (based on measurements) and qualitative
(based on observation of qualities) methods for differentiating human
bone from that of other animals, emphasizing large mammals likely to
be present in the Donner assemblage—cattle (Bos), horses (Equus), and
deer (Odocoileus). After presenting the results of our study, we compare
the findings to previous bone chemistry analyses from the Donner Lake
site and to historical accounts of dietary adaptations at Alder Creek.
The identification of bone fragments from the campsite hearth at Alder
Creek can be used to understand not only the species utilized for food
but also the strategies employed for survival by members of the party.

Macroscopic Osseous Analysis (contributed by Guy Tasa)

The first step in the analysis of a large collection of fragmentary
burned bones is to roughly characterize the bone assemblage by count-
ing and weighing the material.” In total, 16,204 bone fragments (2,281.45
grams, or 5.03 pounds) were recovered from the 2003 (1,085 fragments,
249.69 grams) and 2004 (15,119 fragments, 2,031.76 grams) excavations at
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Table 6.1. Mammalian size classes

Size class Weight Examples

Class | <100 g Meadow mice, shrews

Class Il 100-700 g Squirrels, chipmunks, gophers

Class Il 700 g-5 kg Rabbits, hares, skunks

Class IV 5-25 kg Coyote, bobcat, dog

Class V 25-225 kg Deer, bear, sheep, antelope, humans
Class VI >225 kg Elk, horse, cow, bison

Class X N/A Unidentifiable

Source: After Thomas, “Great Basin Hunting Patterns”; Schmitt, “Zooarchaeology of
Times Square Rockshelter.”

Alder Creek. The vertebrate faunal material was sorted and quantified by
visual inspection first. Based on the overall robusticity, shaft curvature,
and bone thickness, each fragment was assigned to a very general bone/
animal size class (table 6.1). This approach may be problematic for our
assemblage, however, because bone is known to shrink with burning;’
as a result, larger animals may be classified into smaller size categories.*
Thus, the category assignments for the Alder Creek assemblage should
be considered an initial approximation. The number of identifiable spec-
imens per taxon (NIsP) was established using reference materials and
collections.”

Although extensive fragmentation precluded the identification of size
class or skeletal element for most of the fragments in the assemblage
(87 percent), 2,046 long bone shaft fragments, 18 tooth fragments, and
33 articular/other fragments could be identified (table 6.2). These iden-
tified pieces were among the largest and best-preserved fragments,
largely derived from the half-inch and quarter-inch screens (table 6.3).
They comprised 13 percent of the total number of pieces and 43 percent
of the volume by weight (table 6.4). There was a single bone fragment in
Class II (rodent-sized mammals), 3 fragments in Class III (rabbit-sized
mammals), and 15 in Class IV (dog-sized mammals). The majority of
identifiable bone in the assemblage was in Class V (deer-, human-, and
bear-sized mammals), and there were 3 fragments in Class VI (elk-, cow-,
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Table 6.2. Identified skeletal elements from Alder Creek Camp

Count Weight (g)
Element n % g %
Unidentifiable 14,108 87.1 1,257.35 55.1
Long bone fragment 2,046 12.6 976.05 42.8
Tooth fragment 18 <l.0 243 <|.0
Articular/other 33 <1.0 45.60 2.0
Total 16,204 2,281.45

and horse-sized mammals). A single bone was identified as Bos taurus
(domestic cow) based on a nearly complete lateral malleolus (os maleo-
lare). In addition, 15 fragments of mostly tooth enamel were consistent
with the order Artiodactyla (even-toed ungulates including cow, deer,
and sheep). Of these, 7 specimens were suspected to belong to the genus
Odocoileus (deer). Macroscopic observations left some 13,562 bone frag-
ments classified simply as “unidentified mammal,” and another 537 frag-
ments remained entirely unidentifiable.®

Taxonomic Identification and Characteristics of Mammalian Bone

Because macroscopic analysis left much of the bone unidentified or
broadly categorized, we turned to light microscopy in an attempt to
identify species beyond the level of the size classes.” We first sought to
determine whether the hearth assemblage contained any human bones.
Human bones can be discriminated from those of other large mammals
using quantitative histological techniques to measure microarchitectural
features of bone tissue, that is, the size of basic structural units of the
bone.®

Once the human versus nonhuman question was addressed, we sought
to understand more about the starvation diet during the winter of 1846—
47. Our basic question was, what other animals can be identified in the
osseous remains? Focusing on the nonhuman mammalian limb bone
fragments, we identified taxa using a qualitative approach that is based
on previously described ancestral or phylogenetic differences in the bone
microarchitecture.’

This qualitative approach is not based on the presence or absence of
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Table 6.3. Identified vertebrate species at Alder Creek Camp by screen size

Mesh size

Description Common name " (G2) V4" (G3) Ys" (G4)
Order Artiodactyla

Unspecified Artiodactyla 6 9

Bos taurus Domestic cow |
Class Il Rodent-sized mammals |
Class lll Rabbit-sized mammals | 2
Class IV Dog-sized mammals 5 10
Class V Deer and human-sized mammals 56 1,419 592
Class VI Elk and cow-sized mammals 3
Class X Unidentifiable mammals | 696 12,865
Unidentifiable 537

#Total 58 2,130 14,016

Table 6.4. Summary of identified vertebrate species at Alder Creek Camp

NISP Weight
Description Common name n % g %
Order Artiodactyla
Unspecified Artiodactyla 152 <l.0 4.10 <|.0
Bos taurus Domestic cow | <l.0 4.83 <I.0
Class Il Rodent-sized mammals | <l.0 0.05 <I.0
Class llI Rabbit-sized mammals 3 <l.0 0.48 <I.0
Class IV Dog-sized mammals 15 <1.0 4.0l <l.0
Class V Deer and human-sized
mammals 2,067 12.8 1,020.87 44.7
Class VI Elk, horse, and cow-sized
mammals 3 <|.0 5.96 <I.0
Class X Unidentifiable mammals 13,562 83.7 1,228.87 53.9
Unidentifiable 537 3.3 12.41 <I.0
Total 16,204 2,281.45

Note: All the identified vertebrate species are in the class Mammalia.
2Seven specimens strongly suspected to be deer (Odocoileus sp.).

WHAT REMAINS 161

Dixon pgd.indd 161 2/21/11 4:57 PM



unique types of bone tissue; instead, variation occurs in the arrange-
ment, distribution, and life history of bony tissue.'® These differences
were first described in the early part of the nineteenth century," and a
basic review is provided here to explain the rubric we developed to iden-
tify the nonhuman bone specimens.

Bone is divided into primary and secondary tissue. Primary bone in-
cludes three types: lamellar, laminar (plexiform), and primary osteons.
Lamellar bone is a rapidly formed, relatively less organized type of bone
tissue. Small regions of this type of bone are common in mammals; it is
found in pockets at the internal (endosteal) surfaces of the bone shaft,
in circumferential layers at the external (periosteal) surface of the shaft,
and in the interstitial spaces between more organized types of tissue."?
Laminar bone has a more organized, predictable structure with primary
bone tissue arranged around a network (plexus) of intercommunicating
blood vessels that resemble a brick fireplace in cross section.'® This type
of bone, also known as plexiform bone, occurs as the primary tissue type
in cows, deer, elk, antelope, sheep, and some large canines.'* Laminar
(plexiform) bone is only rarely seen in humans."®

Bone tissue is also organized into structures called osteons. Unlike the
above tissue types, where bone is organized circumferentially around the
shaft, osteons are composed of bone tissue organized around a central
canal. There are two types of osteons (primary and secondary) relevant
to distinguishing human from nonhuman long bones, and both are eas-
ily observed in the light microscope.

Primary osteons consist of lamellar bone tissue arranged around a cen-
tral canal'® Secondary osteons differ from the primary type in several
ways. Unlike primary osteons, which have very little internal organi-
zation,"” secondary osteons are highly organized internally and can be
differentiated by a series of concentric rings encircling a central canal.'®
Each secondary osteon is also separated from the surrounding lamellar
bone by a distinct translucent “cement” layer. Secondary osteons form
as an animal grows and matures through a process of remodeling the
primary bone tissue. Specialized bone cells remove regions of primary
bone and fill in those spaces with the new, highly organized bone tissue.

Because of the nature of this remodeling process, secondary osteons
appear to overlap in a seemingly haphazard arrangement when viewed
in cross section. Secondary osteons overlie regions of primary tissue as
well. Primary osteons often occur in large regions in horse and pig bone,
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but they also have been documented occasionally in human tissue." Sec-
ondary osteons are common in rat, rabbit, dog, horse, deer, cow, and hu-
man bone.*

Alder Creek Bone Histology

To carry out our inquiry, we began by calculating the desired sample
size of Class IV and V long bone fragments based on the following ratio-
nale: (1) the assemblage includes 2,067 fragments (see table 6.3) of Class
V bones—the category that could include human; and (2) the possible
proportion of human in the diet was estimated to be only 1 percent, cal-
culated by the number of months of entrapment and the probable onset
of cannibalism between February 23 and March 3, 1847

Using these parameters, statistician Terry Allen (of the Department of
Sociology, University of Utah) ran one thousand simulations to deter-
mine the number of fragments we had to sample in order to be 95 per-
cent confident that human bone would be found in that sample if such
tissue were being processed in and around the hearth. He determined
that by randomly selecting 104 fragments (the upper limit of the confi-
dence interval) from the Class V sample, we could be 95 percent confi-
dent of getting a human bone if human tissue constituted 1 percent of the
bone refuse. By randomly selecting 106 bones, we could be 99 percent
confident; 108 bones would provide 99.9 percent confidence. Given the
possibility that the human bone makes up less than 1 percent of the col-
lection, we selected 120 as the number of Class IV and V bone fragments
that would have to be profiled in order to be statistically confident that
there is no human bone in the intensively processed assemblage from
Alder Creek.

Unfortunately, given poor preservation and the fragmentary nature
of the assemblage, randomly selecting 120 pieces of bone from the ap-
propriate size class was not possible. After the bones in size classes IV,
V, and VI were examined for preservation that could withstand histo-
logical processing, only 85 long bone fragments could be identified. The
sample was derived from the one-half-inch and one-quarter-inch frac-
tions and consisted of 10 bones in Class IV and 74 bones in Classes V and
V1.2? This sample represents 23.5 percent of the 362 bones with evidence
of processing scars, 0.04 percent (85/2,046) of the total number of long
bone fragments, 0.04 percent (85/2,070) of the total sample of Class V
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and VI bone fragments, and 0.005 percent of the total assemblage from
the Donner family camp. The remaining bones in the assemblage were
either too small to process or had had extensive damage from breaking,
burning, cryoturbation (that is, freeze-thaw action), and cracking.

Thus, if our sample size included 9o bone fragments, we could claim
68 percent confidence that one human bone would be included in our
sample if 1 percent of the refuse at Alder Creek actually contained hu-
man bone. With a sample size of 85, therefore, the power of our study
is diminished. Yet this small sample size is supplemented by the previ-
ous macroscopic analysis, which excluded another 20 fragments as being
nonhuman based on gross morphology (15 Artiodactyla, 1 Bos, 1 Class
II, and 3 Class III; see table 6.3). This means that the combined micro-
scopic and macroscopic findings provided a total of 105 fragments for
analysis®*—just above the 104 fragments calculated as the minimum
number for 95 percent certainty that human remains were not part of
this assemblage.

Identification Rubric

Laboratory methods are outlined in the notes section of this chap-
ter.”* Bone samples were first evaluated quantitatively for the presence
of human specimens. Human bones can be distinguished by osteon
and Haversian canal diameters as well as the number of osteons per
square millimeter. Quantitative, morphometric considerations useful
for discriminating humans from other mammals have been described
by forensic scientists and archaeologists.*® As a supplement to the pub-
lished literature on histomorphometrics,”® we compared values from
histomorphometric analysis of ten adult human femora (n=200 osteons
measured).

Secondary osteons and their central canals are significantly larger
in adult humans than in the other large mammals likely to be in this
assemblage: horses (Equus ferus caballus), cows (Bos taurus), and deer
(Odocoileus sp.) (table 6.5). Adult human osteons commonly range in di-
ameter from 174 micrometers to 506 micrometers*” and Haversian canal
diameters range in size from 33 micrometers to 100 micrometers.*® Sec-
ondary osteon density in long bones is usually one to two Haversian ca-
nals per square millimeter. Osteon diameters, particularly the minimum
diameters, are on average smaller in horses (158-223 um), deer (67-165
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Table 6.5. Osteon and Haversian canal diameters

from published sources and this study

Osteon Haversian
diameter canal diameter
Min. Max. Min. Max.
Description (nrm) (pm) (nm) (nrm)
Cattaneo et al.,, “Determining the Human Origin”
Human 277 353 58 77
Nonhuman? 223 297 34 45
Dittmann, “Histomorphometric Investigations”
Human 174 281 33 50
Horse 158 205 26 33
Cow 121 157 18 23
This study®
Human 244 506 56 74
Cow 52 163 9 38
Deer 67 143 17 29
Elk 108 157 14 30

“The nonhuman sample in Cattaneo et al.,, “Determining the Human Origin” con-
sisted of 5 cows, 6 sheep, 1 horse, 1 dog, and 1 cat.

®The reference sample in the current study included 1 cow, 1 deer, 1 elk, and 10 adult
human femurs.

um), and cows (79-250 um), which can have as many as twenty to thir-
ty Haversian canals in a square millimeter. Minimum Haversian canal
diameters are similarly smaller in horses (24-54 pm), deer (17-29 pm),
and cows (9-23 pm). On the basis of measurements of the minimum and
maximum diameters of osteons and their central canals, human long
bone fragments can be discriminated from nonhuman fragments with a
high level of precision.””

Once the specimens were evaluated for the presence of human re-
mains, the nonhuman component of the sample was qualitatively sorted
into family-level taxonomic groups. The major qualitative difference dis-
tinguishing human from nonhuman mammalian long bone fragments
is a predominance of large, densely packed, overlapping, Haversian sys-
tems.”® Primary lamellar bone is only commonly found as new bone
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deer adult horse (Mori et al. 2003) 12 year old cow (Mori et al. 2003)

Figure 6.2. Faunal comparison collection: cow, deer, human, horse. Images
from this study and Mori et al., “Comparative Histology,” 43.

apposition at the periosteal surface (or outer circumference),”* although
occasionally there are pockets of lamellar bone at the endosteal surface
or in regions of the cross section that have yet to be remodeled. Primary
bang=—tpsteons have not been documented in large regions of adult hu-
mangIe, and the presence of plexiform bone makes it very unlikely
that a particular bone fragment belongs to a human.*? Plexiform bone is
only rarely seen in humans, but such bone may form when a child is go-
ing through a very rapid growth spurt or experiences some form of nu-
tritional stress, particularly iron-deficiency anemia.”* If human children
were present in the assemblage, we would expect to see primary bone,
and perhaps plexiform bone given the likelihood of nutritional stress. In
a long bone fragment the size of an adult human’s, the presence of plexi-
form bone indicates that the bone is not human.

Qualitative criteria for identifying bones in the nonhuman component
of the sample were taken from the published literature and from bone
samples of fauna processed for reference use in this analysis: elk, bear,
deer, cow, antelope, pig, and coyote (figure 6.2).>* The nonhuman com-
ponent of the Alder Creek sample was evaluated to discriminate peris-
sodactyls (odd-toed hoofed animals, such as horses) from artiodactyls
(even or two-toed, hoofed animals, such as cows and deer). Young equids
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(horses) were identified on the basis of large areas of primary osteons,
banded primary osteons, and “budding” at the periosteal surface.*® Non-
human primates and occasionally humans can also have large areas of
primary osteons in some skeletal elements, but banding is rarely seen in
adult humans (an estimated 3.3 percent of individuals), and it generally
occurs in an isolated row within the periosteal lamellar region.*

Cervids (deer) were identified from specimens with secondary osteon
remodeling at the interior of the cortex, situated between layers of cir-
cumferential lamellae and plexiform bone at the outer surface.’” Bovids
(cows and oxen) also have well-organized plexiform tissue, with large
lamellar regions up to 200 micrometers in diameter, which persists
through most of their adult life.*® In older bovine individuals, second-
ary osteons can develop near the endosteal surface, eventually remodel-
ing the entire surface.>® Bovine secondary osteons have few lamellae and
relatively few osteocytes,*® and they also tend to have a thick osteoid pe-
rimeter around the Haversian canal in contrast to the thinner perimeter
of cervids and equids.

Using the observations about bone biology described above, we devel-
oped the following rubric.

Our criteria for assigning a bone sample to the “human” category were
(1) lack of plexiform bone, (2) a substantial amount of secondary oste-
on remodeling, (3) Haversian canal diameters of 50-100 micrometers
for secondary osteons, (4) secondary osteon diameters of 240-500 mi-
crometers, and (5) an average of one or two secondary osteon canals per
square millimeter of bone surface.

Bones assigned to the equid (horse) category had (1) large fields of pri-
mary or secondary osteons arranged in bands circumferentially within
annulations (or rings) of lamellar bone, (2) evidence of budding, and (3)
banded secondary osteons with dimensions in the range of equids.

Bones were assigned to the cervid (deer) category when (1) the plexi-
form bone had lamellar sheets of smaller diameter (75-125 um wide)
than those of cows (175-250 pm), (2) remodeling occurred such that the
highest concentrations of (and the oldest) secondary osteons were situat-
ed between plexiform regions at the periosteal and endosteal envelopes,
and (3) osteons were within the dimensions accepted for deer.

Bones were assigned to the bovid (cow) category when they had (1) large
areas of plexiform bone with a widely spaced plexus of canals (lamel-
lar regions 175-250 pm wide), (2) secondary remodeling with sporadic,
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(above and opposite) Figure 6.3. Histomorphometrics in contemporary
reference samples. Data from Cattaneo et al., “Determining the Human
Origin.”

large secondary osteons, (3) relatively large osteocytes arranged in a few
circumferential lamellar sheets, and (4) the presence of a thick layer of
osteoid around the Haversian canal.

Results

Histomorphometrics demonstrated that none of the bone fragments
had measurements consistent with human tissue (table 6.5). Osteon di-
ameters were limited to a range of 48-250 um; Haversian canal diam-
eters were 5-55 pum. These results fall at the low end or outside the range
expected for humans (osteons, 175+ pm; Haversian canals, 30-75 pum)
(figure 6.3). In addition, none of the samples studied demonstrated the
tightly packed, overlapping osteon pattern expected in human bone tis-
sue (except for one Class IV bone [5 mm in diameter], which is discussed
below). Thus, all of the specimens had features inconsistent with human
bone: large regions of plexiform tissue, banded osteons, and/or averages
of ten to forty osteons per square millimeter.

Therefore, on the basis of the microscopic quantitative and qualitative
expectations outlined above, investigators identified no adult human
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remains in this assemblage of 85 large mammalian long bone fragments.
In addition, the macroscopic analysis confirmed another 20 fragments
as being nonhuman (15 Artiodactyla, 1 Bos, 1 Class II, and 3 Class III). So
the combined microscopic and macroscopic findings identified a total of
105 fragments as nonhuman.*'

To more closely examine this nonhuman bone, fragments were sorted
into categories at the level of the family based on qualitative assessment
of the primary bone tissue architecture. Of the total sample (1=8s), 12
(14.11 percent) individuals had primary and/or secondary banded osteo-
ns; 61 (7176 percent) individuals had plexiform bone and/or secondary
remodeling. Of the latter category, 32 (37.65 percent) had plexiform bone
and secondary osteons with large lamellar sheets (>200 um in width),
large osteocytes, and thick osteoid perimeters (figure 6.4). Based on our
qualitative rubric, we estimate that there are 12 horse, 29 deer, and 32 cow
bone fragments in this sample. This is not to suggest that is the number
of individual animals—just the number of specimens belonging to those
kinds of animals. There were two additional samples in Class V that
could not be assigned a taxonomic category because diagenesis obliter-
ated the microstructure.

Ten of the fragments (11.76 percent) considered here belonged to size
class IV. For this portion of the analysis, we were looking to identify
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Cervid Cervid Bovid

Figure 6.4. Images from Donner Party bone samples. From Dixon et al.,
“Men, Women, and Children,” 640.

nonhuman mammals and for evidence of infant humans; thus, the ru-
bric for identifying the bone as human was different. Human infant long
bones are composed primarily of lamellar woven bone, and secondary
remodeling begins late in infancy and continues during the second or
third year of life. A Class IV long bone fragment primarily constituted
of lamellar woven bone would be consistent with an identification of
human, in that infant humans could not be eliminated as a possibility.
Upon examining these Class IV fragments in the microscope, we found
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that three were significantly affected by diagenesis and could not be fur-
ther identified. Six bone fragments in this category had primary lamel-
lar bone tissue that was not the disorganized woven bone diagnostic of
human infants. The nine fragments we examined may have come from
any of the following Class IV animals that would have been active in the
Sierra Nevada at that time: gray, kit, and red fox; wolf, coyote, and dog;
and porcupine, muskrat, and beaver.

One Class IV fragment (with a total bone cross-section diameter of 5
mm) had butchering marks (see chapter 7). Histological analysis dem-
onstrated that the bone had undergone diagenesis. The surface could be
imaged using reflected light; however, the poor quality of the resulting
image made histomorphometrics impossible. Qualitatively, this bone
demonstrated dense Haversian remodeling, with secondary osteons
present across the entire cross section. This bone tissue type is inconsis-
tent with a human long bone fragment of this size. The bone’s diameter
could be consistent with a human infant less than one year old, but at
this age, we would expect little to no remodeling. On the basis of the
diameter and qualitative features of the bone cross section, we can ten-
tatively attribute this bone to the family Canidae. We can therefore rule
out the family Leporidae because rabbits and hares should be classified
in Class I1I, rather than Class IV.*

Discussion

Our results indicate that the bone we sampled from the Alder Creek
assemblage did not include human tissue. The bone fragments did, how-
ever, include remains from horse, deer, cattle, and dog (equids, cervids,
bovids, and a canid). While our findings allow us to provide a descrip-
tive account of some of the larger mammals present in the bone refuse at
Alder Creek, there are also limitations to our interpretation. We cannot
determine how many individuals are represented or how old the animals
were when they died. Moreover, we cannot determine the proportion
of the diet that these different species constituted. Our analysis dem-
onstrates part of the starvation diet at the Donner campsite, but there
is likely a more diverse array of species represented in the thousands of
bone fragments too small or too fragile to be processed for histology.
Moreover, other animals were probably consumed but did not leave rec-
ognizable traces in the archaeological record.
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How do our findings compare to earlier excavations of Donner Party
encampments? Small, weathered bone fragments were recovered during
Donald Hardesty’s excavations at Donner Lake.** Forensic anthropolo-
gist P. Willey examined bone fragments from the Murphy cabin assem-
blage but found them to be too small and deteriorated for identification
or to recognize processing scars from cannibalism (see chapter 3). Radio-
immunoassay techniques (used for measuring antigen concentrations in
the blood) were subsequently carried out on bones from Donner Lake
and revealed that some of the bones were human.** Radioimmunoassay
analysis was not carried out on the severely weathered bone excavated by
Hardesty at Alder Creek.

If cannibalism occurred at the Alder Creek site, there are numerous
possible explanations for why no human remains were identified in this
analysis. Perhaps human remains were processed away from the habita-
tion area, at a locality that remains unexcavated (see chapters 5 and 7).
It is possible that human bodies were treated differently, out of respect
for those who remained alive or in an attempt to conceal such activi-
ties from others in the camp. Cannibalism may have occurred for only
a short time at the end of the occupation of the site (see chapter 1), and
thus the bodies were unlikely to have been processed down to the bone.**
If cannibalism occurred, the remains may not have been fully exploited
in the manner of the animal carcasses. If humans were not reduced to
bones that were then crushed and boiled for marrow and grease, they
are less likely to be represented in this assemblage. Thus, there are many
explanations for the absence of human remains in the hearth deposits;
therefore, the result of this study does not confirm or deny the practice of
cannibalism at the site.

The other remains we were able to identify most likely consist of cow,
deer, horse, and dog, which were presumably consumed by the individu-
als trapped at Alder Creek. We know that the Donner Party left for Cali-
fornia with a substantial number of cattle, some horses, and dogs. We
also know that horses were left by the relief parties in March 184y. Eliza
Donner Houghton’s and Patrick Breen’s diaries speak mainly of cattle
being used for food, but they both describe the relief parties organizing
horses to be taken to Donner Lake to be left with the survivors and eaten
once the other provisions ran out.** However, Eliza Donner described
Mr. Eddy having meat from a bear that was killed early on during the
winter. She also described carcasses of bullocks and horses among the
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remains at the Donner Lake camp when the last relief party arrived to
rescue Mr. Keseberg,"” and we know that at least one deer was killed dur-
ing the “Forlorn Hope” escape attempt. In addition, acquaintances of
the survivors have recounted that horses were eaten. For example, G. W.
Thissell, who was the neighbor of George Donner, Jr., reported, “They
saw their provisions fading away. First on half rations, then just enough
to sustain life. The last ox and horse had been killed, then their faithful
dogs, and, lastly, they boiled the old ox and horse hides, and were living
on them when they were rescued.”*®

This archaeological project was designed to expand our understand-
ing of the Donner Party’s experience. The osseous remains represent the
starvation diet of the camp. They demonstrate a struggle to survive that
transgressed social and cultural boundaries, such as those that separate
horses and dogs from other animals commonly used for food (see also
chapter 7). The bones also suggest differential treatment afforded to the
human remains, which also made them less likely to be preserved or
discovered.

Even within the extremes of cold and starvation, meaning persists.
Culture is the only force in nature that can define food as a moral sub-
stance even in the face of incredibly harsh biological circumstances.*’
The absence of human remains in the food refuse is not evidence that
the Donner family never resorted to cannibalism. It represents instead a
period of time when these families starved themselves and their children
to avoid cannibalism. The fragments of bone in the hearth represent the
desire to treat the dead as different from other kinds of food. Although
osteologists rarely feel this way, in the case of the Alder Creek Camp, the
absence of human tissue in the food refuse is the most interesting result.
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