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ABSTRACT

This study was conducted to evaluate the nutritional
health status of prehistoric aboriginal populations from
southern Ontario. An investigation of femoral midshaft
cross-sectional bone areas was undertaken to examine
possible diachronic changes in these bone areas among three
time periods represented by eight Ontario skeletal samples.
Each sample was chosen because it falls into a critical
period in Ontario prehistory. The samples included:
Cameron's Point, Serpent Mounds and LeVesconte Mound Middle
Woodland (MW) populations which practiced a hunter-gatherer
economy; Bennett, Richardson, Miller and Serpent Pits whose
populations practiced a mixed economy supplemented by
cultigens introduced prior to and during the Early Ontario
Iroquois (EOI) stage; and Orchid, a Middle Ontario Iroquois
(MOI) population which was supported by an increasing
reliance on maize agriculture.

It has been demonstrated that populations undergoing
nutritional stress exhibit reduced cortical bone areas, in
particular per cent cortical area (PCA). Furthermore, it
has also been demonstrated that populations which rely

heavily on a maize diet exhibit nutritional stress.
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Therefore, if later Ontario aboriginal populations were
heavily dependent on maize, there should be a diachronic
change 1in the cross-sectional bone areas of these
populations.

A total of 343 femora were obtained from individuals
of all ages and both sexes. The midshaft cross-sectional
bone areas were measured using a Kroton MOP Video-Plan
Stereological and Morphometric electronic digitizer. Only
the adult samples of each time period included enough
individuals to be statistically significant, and thus form
the basis of the analysis.

The results of this investigation indicate an
overall maintenance of cross-sectional bone areas over time.
The mean PCA of the MW and EOI samples did not significantly
differ from each other, perhaps indicating the maintenance
of a mixed economy later supplemented by maize. The mean
PCA of the MOI sample is significantly greater than that of
the EOI sample. The inclusion of beans into the later diet
may have produced a diet of higher nutritional value, as
indicated by this higher mean PCA. However, the MOI sample
may be composed of a greater number of younger adults, who
would have a higher PCA. Additionally, the mean PCA of the
MW and MOI samples do not differ significantly, again

indicating the maintenance of a nutritionally varied diet.
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CHAPTER I

INTRODUCTION

The purpose of this study is an assessment of the
nutritional health status of prehistoric aboriginal
populations of southern Ontario. Both chemical analysis of
bone (Katzenberg 1984, Schwarcz et al 1985) and
archaeological data (Noble 1975) suggest a shift beginning
in the seventh and eighth centuries A.D. in Ontario from a
hunter/gatherer economy towards an agricultural subsistence
base with an increasing reliance on maize cultivation. The
effects of this shift in economic strategy on nutritional
health have not been fully explored. Recent osteological
work using archaeological samples of these populations has
centered on dental health status (Patterson 1984), on
evidence for gross skeletal pathology (Hartney 1978) and on
reconstructing paleodiet (Schwarcz et al 1985, Katzenberg
1984). However, the question of whether nutritional health
patterns changed over time in Ontario populations has not
been addressed. Hartney (1978) states that:

.. a reinvestigation of many [Ontario] samples
for evidence of malnutrition is needed (p.270).

Nutritional health studies of archaeological
populations have been carried out in various parts of the

1



2
world (Keith 1981, Cook 1979 in North America; Huss-Ashmore
1981, Hummert 1983 in the Sudan; Sweeney et al 1971, Garn et
al 1968 in South America). A recent study of nutritional
stress in two protohistoric Iroquoian populations has been
done by Pfeiffer and King (1983), but to date, no-one has
examined aboriginal health status over time in Ontario.

Stress has been variously defined as 'any extrinsic
variable or combination of variables which causes [an]
organism to react' (Buikstra and Cook 1980:444) and as being
'any disruption of the normal functions and homeostasis of a
living organism' (Powell 1988:34). The term stress has been
used in a variety of contexts, such as nutritional, disease
and mechanical stresses, with each having a different
meaning. Powell (1988) argues that the major sources of
systemic physiological stress are malnutrition and
pathological conditions, with psychological and mechanical
factors as minor sources. Of the former sources,
nutritional stress rarely involves a single deficiency but
most commonly results from insufficient consumption of
calories and protein of high biological quality to meet the
energy demands of an organism (Ibid.:34). Stress may be
defined as being acute or chronic, according to duration.
Acute stress usually lasts for a short, well-defined period
of time. Chronic stress persists for a longer duration as

from 'long-term suboptimal nutrition resulting from a diet
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containing inadequate protein of high biological value'
(Ibid.:pf34). One of the most significant biological
results of stress is the cessation of normal growth, wherein
energy formerly utilized for growth is diverted towards the
maintenance of the organism. If the stress event is acute,
growth will resume. However, chronic stresses can
permanently affect growth and development and can alter
adult skeletal dimensions (Buikstra and Cook 1980:444).

Various skeletal criteria have been investigated as
indicators of general physiological stress (see Huss-Ashmore
et al 1982). These include stature (Haviland 1967), porotic
hyperostosis (El-Najjar et al 1976, Cybulski 1977), enamel
hypoplasia (Sweeney et al 1971, Jelliffe and Jelliffe 1971,
Goodman et al 1980), Harris 1lines (Blanco et al 1974,
McHenry and Schulz 1976, Hummert 1983) and microscopic bone
quality (Cook 1979, Hummert 1983). One of the best
indicators of stress is the analysis of cortical bone
thickness (Pfeiffer and King 1983, Hummert 1983, Keith 1981,
Huss-Ashmore 1981).

Far from being a static system, bone requires a
constant 'flow of nutrients to maintain its cellular
structure' (Keith 1981:85), and even after longitudinal and
transverse growth is completed in the adult skeleton the
cortical and trabecular bone is still remodelling. Under

conditions of nutritional stress, however, ‘'growth in long-
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bone length and width are preferentially maintained at the
expense of growth in cortical thickness' (Huss-Ashmore
1981:85) . In other words, populations undergoing
nutritional or disease stress should exhibit reduced
cortical thicknesses as compared with ‘'normal' (non-
stressed) populations. Keith (1981) and Pfeiffer and King
(1983) indicate that populations which rely heavily on a
maize diet exhibit reduced cortical thicknesses.

The Middle Woodland period in Ontario (ca. 300 B.C.
- A.D. 800) is represented by the Saugeen culture in the
southwest and by the Point Peninsula culture in the
southeast. Both can be characterized by territorial bands
of hunters and gatherers (Spence et al 1984). Although
little or no flotation of features has been done on many
Middle Woodland sites, corn, which 1is identifiable and
recoverable archaeologically without the need of special
excavation techniques, does not appear to have been a part
of the Middle Woodland diet. There have been no reliable
dates reported for corn in Ontario until Princess Point
times (Stothers 1977), although Jackson (1983) has reported
an earlier date for corn (ca. A.D. 550) from Dawson Creek in
south-central Ontario. In the Rice Lake region, Middle
Woodland populations (Point Peninsula) as represented by
LeVesconte, Cameron's Point and Serpent Mounds are thought

to have subsisted on fish, mussels, rice, nuts, waterfowl



and deer (Pihl 1978).
The Early Ontario Iroquois period (ca. A.D. 800-

1300) has been characterized by:

...small longhouses clustered in palisaded

villages or associated with seasonal food

procurement and food processing camps ...

endemic warfare ... similar burial practices

(bundle burials within villages), limited

long-distance exchange and a poorly developed

pipe complex (Warrick 1984:10).
Corn as a cultigen had been introduced into the diet during
the Princess Point component of this period. Two further
cultures developed during this time: Glen Meyer, located in
southwestern Ontario and Pickering, located in southeastern
Ontario. The Pickering component is represented by several
sites: Auda, Bennett, Boys, Gunby, Miller and Richardson.
Skeletal material from this period 1is scarce, being
represented by burials at Bennett, Miller,Gunby, Richardson
and a later set of burials at Serpent Mounds called Serpent
Pits (Johnson 1979, Schwarcz et al 1985).

By the Middle Ontario Iroquois period (ca. A.D. 1300

- 1450) it appears that the Glen Meyer and Pickering
branches fused into one cultural tradition, Middleport.
This has been characterized by general population growth and
an increase in population density. The number of village
sites increases and ossuary burial practices begin (Warrick

1984). The use of cultigens in the diet increases, and it

has been suggested that the amount of corn in this diet may
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have been as high as 50% (Schwarcz et al 1985). Although
there have been several sites excavated that are associated
with the Middle Ontario Iroquois Middleport substage,
ossuaries, which are often removed from their associated
village site(s), are fewer in number. Three of these
ossuaries, Fairty, Orchid and Tabor Hill, have fairly large
populations and would yield a more than adequate sample
size.

This study will examine the Rice ©Lake Middle
Woodland, the Early Ontario Iroquois Pickering and the

Middle oOntario Iroquois ossuary populations as being

representative of a preagricultural - incipient
agricultural - pre-contact agricultural developmental
continuum. The problem of whether bone quality, as

indicated by cortical areas, decreases over time as a result
of nutritional health stresses introduced by an increased
proportion of maize in the diet at the expense of
nutritional variety will be considered. Later protohistoric
and historic samples (such as Uxbridge and Kleinburg) will
not be investigated as they may exhibit metabolic insults
and stresses as a result of contact with European diseases

(Pfeiffer and King 1983).



' CHAPTER II

‘é.

! J
PREVIOUS RESEARCHJ/

Skeletal and dental tissues are sensitive to the
environment. Therefore the study of these tissues yields
information on the interaction of behaviour and environment

as diet, disease, physical exercise and work leave marks on

these tissues. Bone generally reacts to disease and trauma
in two ways: additional bone tissue is produced and/or
already existing bone tissue is destroyed. Pathological

conditions in prehistoric skeletons reflect disturbances of
growth and repair in bone, and can therefore be used to
infer the environmental stressors that caused them (Huss-
Ashmore et al 1982). Although stress cannot be directly
observed 1in archaeological populations, the reactions to
stress can be observed. A variety of osteological
techniques provide direct estimates of the effects of stress
on health in prehistoric populations; however the causative
agents of stress cannot be identified with certainty. Huss-
Ashmore and co-workers argue that:

Many disturbances, by acting on the same process,

may produce similar results, and the

identification of a single causative agent may not

be possible. This is particularly true in the

case of nutritional deficiencies, in which the

synergistic effect of multiple deficiencies, or of

7



interaction with infectious disease, 1is a
complicating factor (Ibid.:399).

Therefore the search for single diagnostic pathological
lesions for single nutrient deficiencies has led only to the
conclusions that stress markers in bone are non-specific,
and that single nutrient deficiencies are relatively rare.
However, the pattern and severity of involvement within the
skeleton and the distribution of these lesions within the
population may imply the presence of past nutritional
deficiencies.

Food procurement and consumption systems form a
direct interface for humans and their environment, and these
systems are critical components of the human adaptive
complex. Patterns of human growth and pathology can be used
to investigate changing patterns of human interaction with
the nutritional environment. The determination of
nutritional deficiencies in archaeological populations is
problematic as these populations contain few of the
nutritional indicators that are available to 1living
populations. However archaeological populations do often
reveal indications of nutritional stress.

Garn (1970) argues that with continued caloric
deficit, the rate of overall growth in the skeleton cannot
be maintained. Growth in length and width continues but the
amount of new bone added is insufficient, resulting in

thinner bone cortices. Additionally, existing bone may be
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borrowed to maintain growth and remodelling. Nutritionally
deficient diets can result in bone loss, slowed growth and
increased bone turnover rates in humans. The most important
and sensitive transverse measurements for the assessment of
such stress are cortical thickness and per cent cortical
area. Preadult cortical bone growth in skeletal series can
be used as a marker of nutritional status as in modern
populations; cortical bone mass is markedly reduced in
populations experiencing nutritional deprivation. Even in
adult samples, bone mass and cortical thickness exhibit
greater porosity and earlier loss of bone in nutritionally
stressed settings (Ibid.).

Dickerson and McCance (1961) noted that in animals
experiencing protein-calorie malnutrition, bone turnover
rates increased with the removal of bone exceeding bone
deposition. The humeri of piglets and the femora of
cockerels were noticeably thin, although their length-width
ratio remained the same. Garn and co-workers (1964)
demonstrated that in Guatemalan children hospitalized for
the treatment of protein-calorie malnutrition there was a
significantly higher incidence of compact bone deficiency.
Even during the recovery period, cortical thickness
decreased as bone length increased. Himes and co-workers
(1975) showed that children suffering mild to moderate

protein-calorie malnutrition exhibited signs of delayed
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ossification and reduced cortical thickness. Although the
children's bones on the whole were small and their growth
was stunted, their cortical thickness and cortical area were
reduced even relative to overall bone size. In a study of
the femora of children from the Middle Woodland Gibson site
and the terminal Late Woodland Ledders site from the
Illinois Valley, Cook (1979) found a highly significant loss
of cortical bone thickness during the age at which weaning
could have been expected in the Ledders population. Cook
interpreted this as evidence of a decrease in health status
after the adoption of agriculture as a subsistence mode in
the 1later population. Keith (1981), in a comparison of
juvenile femoral cross-sections from Dickson Mounds,
Illinois, to prehistoric Nubian and modern samples
demonstrated that the prehistoric samples revealed
deficiencies in relation to modern populations with good
diets. Huss-Ashmore, in a study of 75 prehistoric Nubian
juveniles, noted that diaphyseal 1lengths and diameters
suggested normal bone growth and maintenance. However, she
detected discrepancies in cortical thickness that indicated
nutritional stress and subnormal standards. When compared
to Garn's (1970) 'normals', per cent cortical area in the
Nubians was maintained at a relatively low level throughout
childhood. Huss-Ashmore suggests that long-bone growth in

the Nubian sample was maintained at the expense of growth in
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cortical thickness (Huss-Ashmore et al 1982). In an
analysis of Jjuvenile tibiae from Nubia, Hummert (1983)
demonstrated that per cent cortical area, endosteal
resorption rates and amount of relative bone mass indicated
abnormal growth patterns in some of the age groups examined.

Garn (1970) argues that per cent cortical area in
adults 1is virtually the same cross-populationally.
Therefore fluctuations in per cent cortical area can be used
to assess cortical bone maintenance and change during
adulthood. Dewey and co-workers (1969) took direct
measurements at the femoral midshaft of three prehistoric
populations from Sudanese Nubia and noted sexual differences
in gross amounts of bone. Dramatic bone loss occurred at
earlier ages in females within the series, and this was
explained as a combination of inadequate calcium intake and
extended lactation. Carlson and co-workers (1976) used
measurements of cortical thickness, cross-sectional area and
diaphyseal width to indicate age-related bone remodelling
rates in a skeletal series from the Campbell site, Missouri.
Martin and Armelagos (1979) noted significant gross and
histological differences between males and females 1in
osteoporotic bone loss in 74 adult femora from Sudanese
Nubia. They suggest that premature osteoporosis in young
adult females in this series may be a response to dietary

deficiencies. Pfeiffer and King (1983) recorded low amounts
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of cortical bone for most individuals among two
protohistoric Iroquoian populations. They suggest that this
is the result of nutritional deficiencies brought about by a
reliance on maize agriculture. In a similar study, Cook
(1984) argued that the thinning of cortical bone in skeletal
populations in the Lower Illinois Valley may be a sign of
relative malnutrition in groups first adopting maize
agriculture. Mensforth and Lovejoy (1985) noted that during
the third decade, females from the Libben site, Ohio,
exhibited a 6 to 12% reduction of bone cortex at the femoral
midshaft. They suggest that this is due to increased

demands for calcium during pregnancy and lactation.



CHAPTER TIT

ARCHAEOI.OGICAIL, BACKGROUND

3.1 Developmental History

Middle Woodland

The date of the cultural transition from Early
Woodland to Middle Woodland is uncertain. Spence and Pihl
(1984) contend that this transition took place between 500
and 350 B.C., and that the start of the Middle Woodland
period itself dates to 350 - 300 B.C. Three complexes from
this period have been identified in southern Ontario:
Western Basin in the extreme southwestern portion of the
province; Saugeen in southwestern Ontario; and Point
Peninsula in the southeastern portion of Ontario and in
adjacent parts of western Quebec and New York state (Spence
and Pihl 1984:38). The Middle Woodland samples used in this
study are all from sites designated as being Point Peninsula
from the Rice Lake area.

Point Peninsula culture (ca. 350 B.C. to ca. A.D.
800) encompasses the Lake Ontario - St Lawrence drainage
area. Sites range from large stations located along major
river and lake systems down to small campsites. These

habitation sites were seasonal occupations of brief

13
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duration. During the spring and summer larger band groups
would settle along major waterways intent wupon the
exploitation of aquatic resources, particularly fish. Major
ceremonial - mortuary components are often associated with
these sites. In the winter, these larger band settlements
may have dispersed into the interior and fissioned into
family hunting camps economically dependent on large mammal
hunting and probably some utilization of dried plant foods
(Spence and Pihl 1984; Spence et al 1984).

Evidence from these occupations suggests that most
social wunits were ©probably small egalitarian bands.
However, in both the Squawkie Hill Phase in western New York
state and in the Rice Lake region of southeastern Ontario a
more complex level of sociopolitical integration is
suggested (Spence et al 1979, Spence et al 1984).

Towards the end of the Middle Woodland period in
southwestern Ontario (ca. A.D. 500 - 800) a new cultural
complex, Princess Point, had emerged. This complex has been
defined by stylistic changes in ceramics and lithics as well
as the introduction of maize agriculture (Stothers 1976,
1977). The origins of this complex are uncertain.
Stothers (1977) suggests that it may have been an intrusive
culture with origins in the Hopewellian Interaction Sphere
from the south and west. Finlayson (1977) argues that

Princess Point was a local development of the southern
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portion of the Saugeen culture. The Princess Point culture
was important to the 1later development of the Ontario
Iroquois tradition, as it was during this period that
cultigens, particularly maize, were introduced into southern
Ontario.

The Rice Lake Region

The physiography of Rice Lake is dominated by the
Peterborough Drumlin Field. The tops of these drumlins were
covered by a beech - maple dominant forest, while the
interdrumlin areas were covered by marshes and swamp
forests. There are three north shore rivers which feed the
lake: the Otonabee (which 1is the principal inlet); the
Indian and the Ouse. On the eastern shore of the lake is
the Trent River outlet (Spence et al 1984:120).

The settlement pattern of the region is similar to
the pattern established for the rest of the Point Peninsula
culture: large semi-sedentary sites centered on major
waterways in the warm weather months followed by a break-
up for winter into a series of small, limited occupation
hunting campsites in the forest interior (Pihl 1978:pf.78).
Some of the larger sites consist of a group of mounds and an
associated habitation area, usually recognizable by an
extensive shell midden. Mounds within a particular group
are successive, not contemporaneous, indicating that family

groups would join together again for the spring and summer
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at a preferred location (Spence et al 1984). Some of the
burial mounds around Rice Lake are part of the mortuary
ceremonialism associated with the Hopewell Interaction
Sphere; however, the Rice Lake bands' participation in the
Hopewell Interaction Sphere was marginal and highly
selective (Spence et al 1984). Each mound in a group, or
each addition to a mound, probably represents a burial
episode that involved the entire community, not Jjust a
segment such as a lineage.

The Rice Lake bands were comprised of internally
ranked bands of between 50 to 100 people. Each band had a
distinct social identity which persisted over time, and the
hierarchical internal structure of the band was based on
some degree of ascribed status (Spence et al 1984). Since
these bands seasonally fragmented, it is unlikely that this
level of society had ranked corporate lineages. Nor were
these bands distinct social units. Rather, there appears to
have been a high degree of interaction among bands (Spence
et al 1979; Spence et al 1984).

Late Woodland

The Early Ontario Iroquois period (ca. A.D. 800-
1300) is characterized by two regional complexes developing
in relative isolation from each other. In a restricted area
to the southwest of the province was the Glen Meyer complex;

a development of the Saugeen and Princess Point cultures.
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More widely distributed in the southeast was the Pickering
culture; an in situ development of the Point Peninsula
culture (Wright 1966; Patterson 1984). Both branches
utilized maize as part of their subsistence base and both,
particularly the Pickering branch, relied upon hunting and
fishing. Both also possessed the rudiments of other
diagnostic cultural elements that define the later Ontario
Iroquois: the longhouse, palisaded villages and multiple
secondary burials (Molto 1983). The Glen Meyer settlement
pattern is dominated by larger villages, whereas Pickering
sites tend to be widely dispersed villages with numerous
camp sites.

While the Glen Meyer chronological sequence is
fairly well understood, the Pickering sequence is a bit
confused. In a recent reanalysis of Iroquoian radiocarbon
dates, Timmins (1984) states that:

Interpretive problems with the Pickering

sequence stem from the small number of

radiocarbon dates and uncertainties in

the application of ceramic seriation ...

[and] ... Given the inadequacies of the

data base, it is impossible to produce a

reliable absolute chronology for the

Pickering branch on the basis of the

radiocarbon evidence alone (pf.89).
Two points about the Pickering sequence are suggested,
though. The first is that the existing Pickering dates do

not support an extension of the Pickering period as far back

as ca. A.D. 700 as some researchers have suggested (Timmins
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1984). The second is that no matter what the chronological
ordering, there have been no suggestions that the sites
designated as being of the Pickering branch are anything
other than Pickering. The Early Ontario Iroquois skeletal
samples used 1in this study are all from the Pickering
branch.

By about A.D. 1300, the Glen Meyer and the Pickering
branches merged into a relatively homogenous cultural
horizon across southern Ontario. Wright (1966) suggested
that this horizon, Xknown as the Middle Ontario Iroquois
stage, was the 'product of the uninterrupted cultural
development of the Pickering branch and the conquest and
absorption of the Glen Meyer branch by the Pickering branch!
(Wright 1966:54). The conquest model explaining this fusion
has since been questioned (Noble 1982; Rozel 1979), but
whatever the mechanisms involved the Middle Ontario Iroquois
stage appears to have been a period of cultural homogeneity.

Wright (1966) identified two substages in the Middle
ontario Iroquois stage: Uren, which lasted from A.D. 1300-
1350 and Middleport, which lasted from A.D. 1350 - 1400.
However, 1in current analyses, the integrity of the Uren
substage has been questioned and the two substages have been
subsumed under the Middleport horizon (Noble 1975; Kapches
1981).

This period can be characterized by a growth in
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longhouse size, the further development of ossuary burial
and 'perhaps an increase in population, in response to an
improved horticultural base' (Warrick 1984:11). The
settlement pattern is dominated by a small number of large
village sites and numerous widely dispersed fishing and

hunting camps (Patterson 1984).

3.2 Changes in the Subsistence Patterns of the Pre-Iroquois
and the Iroquois

Both chemical analysis of bone (Katzenberg 1985;
Schwarcz et al 1985) and archaeological data (Noble 1975)
suggest a shift beginning in the seventh and eighth
centuries A.D. from a diffuse economy where a wide variety
of resources were utilized, towards an agricultural
subsistence base with an increasing reliance on maize
cultivation in southwestern Ontario. The people of the
Middle Woodland period exploited a broad economic base with
large mammals as the probable primary food source,
supplemented by a diverse assemblage of small mammals and
fish with a wide variety of wild plant foods rounding out
the diet (Fecteau 1985). There 1is no suggestion that
agriculture was being practiced. In the Rice Lake region,
the distribution of 1larger sites and natural resources
indicates that the exploitation of wild rice may have been

of major significance. This has yet to have been tested by
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recent excavation and most of the prior excavations around
Rice Lake took place before the advent of reliable recovery
techniques such as water flotation of soil samples (Spence
et al 1984; Pihl 1978).

Pihl (1978) has suggested the following subsistence
strategy for the Rice Lake bands: in the warm weather
months fish, shellfish, migratory birds and vegetal foods
were available for exploitation; in the fall rice and nuts
could be harvested; and in the winter when the bands
dispersed inland, deer, other mammals and stored foods would
be the basis of the diet.

Maize agriculture was introduced into Ontario
during the Princess Point period (Stothers 1977; Fecteau
1985) and throughout the Early Ontario Iroquois period an
increasing reliance on maize 1is demonstrated, although
seasonal hunting and fishing activities remained important.
The Glen Meyer people seem to have been more dependent upon
maize agriculture than the Pickering branch. In his
analysis of the cultigen history of southern Ontario,
Fecteau (1985) found little evidence for cultigens on any
Pickering site prior to A.D. 1100. By A.D. 1200 - 1300 the
number of Pickering sites with cultigens increased and by
the end of the Early Ontario Iroquois period all of the
major cultigens (maize, beans, squash and sunflowers) were

present in southern Ontario, although not all cultigens are
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present on each site in the archaeological record. Fecteau
(1985) states that:

the subsistence evidence from [the Early
Ontario Iroquois] sites suggests the
continuation of a diffuse economy to a shift
to a focal economy with increased agricultural
dependence . This is particularly noticeable
on Pickering Sites. At this time Glen Meyer
subsistence appears to be based on corn
agriculture, supplemented perhaps by hunting
and much fishing, while the Pickering peoples
have broadened their agricultural base to
include bean [Phaseolus vulgaris] (pf.1l37).

He goes on to suggest that the expansion of the Pickering
branch and the increase in the number of Pickering sites may
be due to an overall population increase, perhaps as a
result of the inclusion of beans into the diet.

During the Middle Ontario Iroquois period, sites for
which evidence exists suggest a focal economy based
primarily on maize agriculture as well as the exploitation
of other cultigens along with some hunting and gathering.
Schwarcz and co-workers (1985) in their reconstruction of
paleodiet by the analysis of stable isotopes in human
skeletons of southern Ontario estimated the proportion of
maize in the prehistoric diet. Maize is a C4 plant
relatively enriched in cl3 whereas most native plants of
Oontario are C5 plants relatively low in cl3. By examining
dcl3 over time they proposed that by the end of the Middle
ontario Iroquois period, the proportion of maize as a

'‘primary component of the diet was probably never greater
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than 50% of the total carbon intake! (Schwarcz et al
1985:200) .

As a foodstuff, corn is relatively high in
phosphorous, potassium and vitamin A. It is deficient in
the minerals calcium and iron and it also lacks the B
vitamins thiamin, riboflavin and niacin. As a source of
protein, corn by itself is not adequate because it is
deficient in the essential amino acids 1lysine and
tryptophan. Because of these deficiencies Fecteau (1985)
states that without a cooking technique which combines lime
and heat with corn, complete dependence on corn produces
serious nutritional deficiencies.

Beans are a good source of the vitamins A and C,
thiamin and riboflavin as well as the minerals calcium and
iron. Its major dietary significance is its high protein
content in the form of dry seeds. However bean protein, as
in most legumes, is of low nutritional value because of a
lack of sulphur-bearing amino acids such as methionine and
cystine. Corn 1is relatively rich in methionine and when
combined with beans, which are rich in 1lysine and
tryptophan, produces a protein of higher biological value
(Fecteau 1985). Beans can also remedy corn's deficiency in
the B vitamins, riboflavin and nicotinic acid.

Recent studies (Katzenberg 1984; Schwarcz et al

1985; Schwarcz and Katzenberg 1986) suggest that although
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bean protein is considered to be important, there is no
evidence suggesting a decreasing emphasis on animal protein
throughout time in southern Ontario. Schwarcz and co-
workers state that: 'The introduction of beans into the
native diet about A.D. 1100 should have caused a decrease in
the d15N content of human bone collagen because legumes are
deficient in this isotope with respect to meat and fish'
(Schwarcz et al 1985:188). No such shift in dl°®N of bone
collagen was detected, leading the authors to conclude that:

Based on these data, beans do not appear

ever to have been an important source of

protein for these people. On the contrary,

it seems that the people of southern Ontario

were able to continue utilizing their

traditional sources of [animal] protein

uninterrupted during a period in which they

were shifting their carbohydrate source to a

large extent from native, wild foods to a

mixture of maize and squash (Ibid.:202)
They caution that the protein content per gram of beans is
significantly less than for meat. Therefore a larger amount
of beans by weight may have been consumed and yet remain
undetected by their analysis. Up to one-sixth of the total
protein content in the diet may have come from bean protein.

Thus it appears that although the later Iroquoians

were heavily dependent upon maize as a part of their diet,
this diet was supplemented by various other foodstuffs. The

nutritional variety of the later Iroquoian diet does not

appear to have been compromised.
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3.3 The Samples

Middle Woodland

Cameron's Point

The Cameron's Point site (BbGm-1) is located on Lot
A, Concession I, Asphodel Township, Peterborough County. It
projects from the east end of the north shore of Rice Lake
at the head of the Trent River. The site consists of three
mounds (lettered A - C) and a midden ares. It was excavated
in the summer of 1952 by J.R. Harper, who put test pits into
Mounds A and B and extensively excavated Mound C. In 1958,
R.B. Johnston salvaged a burial from Mound A (Spence and
Harper 1968).

Mound C appears to have been erected in one stage.
Construction probably was initiated by the death and burial
of a high-ranking male individual, burial 37. The suggested
date for the site is A.D. 1007-55 (Spence et al 1979). The
site report by Spence and Harper (1968) states that the
minimum number of individuals included in Mound C was four
infants, ten children and nine adults. In the disturbed
portions of Mound C were found the remains of six infants
(one of which was intrusive), four children and eight
adults. The remains are very fragmented, and the total

sample collected for this study consists of three infants,



Fig. 3.2 Location of the sample sites in Southern Ontario
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Site

Cameron’s Point

LeVesconte Mound

Serpent Mounds

Serpent Pits

Richardson

Miller

Bennett

Orchid

Table 3.1

Location

Asphodel Township
Peterborough County

Seymore Township
Northumberland County

Otonabee Township
Peterborough County

Otonabee Township
Peterborogh County

Percy Township
Northumberland County

Durham Region

Halton Region

Fort Erie
Bertie Township

* on loan from the Royal Ontario Museum

Institution Housed

University of Western
Ontario *

Royal Ontario Museum

Royal Ontario Museum

Royal Ontario Museum

Trent University

Royal Ontario Museum

National Museum of
Man, Hull

National Museum of
Man, Hull

Total
Sample
Size

14

19

65

31

13

189

Summary Information of Sample Sites

Date (A.D.) Cultural Affiliation
100 + 55 Point Peninsula
120 + 50 Point Peninsula
