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ABSTRACT

This study presents a population history of the Huron-Petun,
Iroquoian~speaking sgricultursalists who occupied south-central Ontario
from A.D. 800 to A.D. 1850. Temporsal change in the number, size, and
residentisl density of prehistoric and contmct village sites of the
Huron-Petun are used to delineate population tchange. It is revealed
thet Huron-Petun population grew dramatically during the fourteenth
century, attaining a maximum size of spproximately 30,000 in the
middle of the fifteenth century. This growth sppears to have been
intrinsic (1.2% per snnum) and is best explained by colonizstion of
new lands and increased production and consumption of corn.
Population stabilized during the fifteenth century primarily because
;Eg of =n increased burden of density-dependent disesses (tuberculesis)
arising from life in large nuclezted villages. Huron-Petun population
remained at 30,000 until A.D. 1634; there is no archaeological
avidence for protohistoric epidemics of Eurcopean origin. The historice
depopulation of the Huron-Petun country, resulting from catastrophic
first encounters with European diseases between 1834 and 1640, is

substantiated by archaeological data.
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RESUME

La présents étude retrace 1’histoire des Hurons-Pétuns, peuple
agricole de langue iroquoise qui vécut dans la région sud-centrale de
1'Ontaric a pertir de 1°an 800 jusqu'en 1B50. les wvariations
successives du nombre de villages, de leur taille et de leur densité
de population servent & cerner les changements démographiques. En
effet, ces donndes, provenant & la fois des sites préhistoriques et
des villasges qui eurent des contascts avec les Européens, revelent que
la population des Hurons-Pétuns s’est multipliée de fagon dramatique
an cours du XIV® siscle, atteignant environ 30 000 personnes & son
apogée, soit vers le milieu du XVe siécle. (et essort semble avoir
été intrinseque (1,2 p. 100 par an) et s'explique en grande partie par
la colonisation de nouvelles terres et par 1la production et 1la
consommation scerues de mais. La population s’est stabilisée au cours
du XV¢ sidele, surtout en raison de la montée des maladies tributaires
des conditions bondés (la tuberculose) qui caractérisait la vie dans
les grands villages nucléaires. La population des Hurons-Pétuns s est
maintenue a 30 000 jusqu'en 1B634. I1 n’'existe aucune preuve
archéologigue d épidémies protohistorigues d origine européenne. Les
données =archéologigues témoignent du dépeuplement du pays des Hurons-
Pétuns que provoguerent les premiéres rencontres désastreuses de ce

peuple avec les maladies suropéennes entre 1634 et 1640.
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PREFACE

This study began in 1984 and was originally designed to explore
archaeologically the effects of depopulation among the seventeenth-
century Petun of Southern Ontaric. Two historical wvillage sites
threatened by subdivision development were selected for archaeclogical
investigation and plans for lengthy excavations were drawm up.
However, upon learning that both sites were no longer threstened with
imminent destruction and, in fact, stood a good chance of long-term
preservation by heritage designation, research plans were abandoned.
I could not Jjustify excavating for personal research the last two
Petun villages ever occupied in Southern Untario.

A week later, I scheduled a meeting with my supervisor, Professor
Bruce Trigger, and informed him that my Petun resesrch was cancelled.
Instead of trving to convince me to continue, he actually welcomed my
decision. He then sasked how I felt about expanding the original
research proposal. After a long afterncon of discussion, he convinced
me to examine Huron-Petun population change from its prehisterice
beginnings to its mid-seventeenth-century collapse. A fessibility
study demonstrated to Professor Trigger and myself that the
archaeclogical data were adeguate toc bring such & study to a
successful conclusion. We also sgreed, however, that field as well as
archival research would be an essential part of this study.

Two summers of archaeological survey in Simcoe County,

participation in graduate seminars st MeGill University, numerous
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discussions with archaeological collesgues and friends, attending
conferences, and a lengthy period of site data compilation and library
research produced this study. It is inductive and should be
considered a first approximation of Huron-Petum population history.
Yet, I believe that further archaeclogical research will not alter the
two most significant findings of the study: a fourteenth-century
population explosion and ne protohistoric depopulation samong the
Huxon-Petun. Before we can conclude, however, that these demographic
trends characterize all interior native groups of northeastern WNorth
bmerics, additional population histories must be compiled.

Fieldwork in 1985 and 1986 was generously supported by two
consecutive Ontario Heritage Foundation Research Grants and by a
McGill University Graduate Faculty Research Grant. Full-time academic
research was made possible by a Max Bell Fellowship in Canadian
Studies  (1984-1985) and three vyears of a Social Sciences =and
Humsnities Research Council of Canada Doctoral Fellowship (1885-1883}.
Leboratory facilities for analysis of archaeclogical materials weve
provided by the Department of Anthropology, WMcGill University (1885-
1986) and the Archaeclogy Unit, Ministry of Culture and
Communications, Toronto (1886-1888 and courtesy of William Fox,
Roberta O'Brien and Allen Tyyska). Roberta 0'Brien (Ministry of
Culture and Communications) kindly loaned eguipment for the 1985 and
19868 fieldwork.

The Southern Simeoe County Archaeclogical Project owes it success
to the hardworking fieldcrews: Vince Gray, Jim Molnar, and Jim
Shropshire in 1985, and Scott Ceriko and Jim Molnar in 1986. I would
also like to thank several other individuals and institutions who
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assisted with fieldwork and analyses: Paul Lennox who provided the
initia]l impetus for the project; Peter Carruthers, Jamie Hunter, Hugh
Jackson, and Roberta O'Brien who supplied valusble information on
Simecoe County prehistory; the City of Barrie for copies of detailed
bsse maps; Jeff Bursey for his help with ceramic type analyses; and
Bill Fox for his assistsnce in chert identification.

Compilation of Huron-Petun village site data would have been
extremely difficult without the kind assistance of Rathy Gray (Dats
Co-ordinator, Archaeology Unit,  Hinistry of Culture and
Communications) who permitted open acéess to OUntario’s archaeological
site datsbase contained in paper and computer files, maps, and
unpublished reports. A number of archaeclogical collesgues were most
generous with advice, critical discussion, and unpublished data: Jeff
Bursey, Peter Carruthers, Bill Finlayson, Bill Fox, Charles Garrad,
Jamie Hunter, Isn Kenvon, Dean Knight, Paul Lennox, Rob MacDonald, Jim
Molnar, Roberta O'Brien, Bob Pearce, Danz Poulton, Peter Ramsden, Dean
Snow, Peter Timmins, and Ron Willismson.

Finally, I would 1like to thank my supervisory committee,
Professor Michasel Bisson, Professor Fumiko Ikawa-Smith, and Professor
Bruce Trigger, for their gnidance, patience, and genuine interest in
my academic pursuits. Their constructive eriticism and editorial
assistance with rough drafts of the dissertation added immeasursbly to
the quality of this work. Professor Trigger’'s  intellectual
stimilation and unfailing support will be remembered always.

I dedicate this study to my family (Gail, Caitlin, Courtney, and
Zachary) and to my parents for their enduring love, patience, ana
understanding.
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CHAPTER 1
INTRODUCTION

The European discovery of North America had a profound impact on
the historical trajectory of its aboriginal peoples. Beginning in
A.D. 1519, epidemics of European disease decimated the indigenous
populations (Dobyns 1983; Ramenofsky 1987a). Yet it is far from
certain how far and how fast these early epidemics spread from the
primary centres of infection. The potential impact of sixteenth-
century epidemics on native North Americans has received considerable
attention in recent years (Dobyns 1983; Ramenofsky 1987a; Snow and
Lanphear 1988; ©Snow and Starna 1988; Trigger 1985b:231-242; Upham
19868), but there have been few attempts to reconstruct the precontact
population of = native group living far from the coamstal areas and
early landfalls of Europeans. Except perhaps for select regions of
the American Southwest (Blake et al. 1986; Plog 1974) and the Valley
of Mexico (Sanders et al. 1979), no scholar has written a population
history of s=such a group from its prehistoric beginnings to the
earliest recorded contact with Europeans. The Huron-Petun, an
Iroguoian-spesking group who occupied Southern Ontario from
approximately A.D. 900 - 1850 , offer a unigue archeeological context
for reconstructing the precontact demography of one part of interior
North Americs. Thus, the purpose of this study is to ascertain and
axplain trends in Huron-Petun population from A.D. 800 to A.D. 1850.

There are several reasons why the study of Huron-Petun peopulation
is important. Population is an extremely important variable in models

of cnlture change. Recent research in Iroguoian erchasology  has
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attempted to trace and explain cultural change by studying key caussal
factors, such as subsistence (Williamson 1985) and sociopolitical
orgenization (Pearce 1984; Warrick 1984). Unfortunately, wvirtnally
nothing is known mbout one of the potentially most important factors
in Iroguoisn culture change: alterations in population. The lack of
research on demography seriously hampers our understending of
Iroquoian prehistory (Trigger 1985b:231-242). In particulsr,
outstanding problems of Iroquoian prehistory include:

1> Diu the =adoption of sgriculture in late Middle Woodland
times result from population growth (Smith 1972), caunse population
growth (Stothers 1977:184-187), or not affect populatjon to any
remarkable degree (Trigger 1985b:86-87)7

2) Was there a "population explosion” during Middle Iroguoian
times (Noble 1975b:44; Sykes 1881:239; Wright 1872:78)7

3, Did the rapid decline of Iroquoian populations begin in
the sixteenth (Brasser 1978; Dobyns 1883:313-327; Dickinson 1980;
Ramenofsky 1987a) or in the seventeenth century (Snow and Lanphear
1988) as a result of European diseases?

Another reason for undertaking this researchi relates to
developing =archaeological methods of investigstion, or middle range
theory. Reconstruction of past populations is a difficult
methodological problem in archaeclogy (Ammerman et al. 1976:31-33;
Schacht 1981). Certain features of Huron-Petun archieoclogy, however,
reduce some of the difficulties ef converting archseological remains
into population nombers. First, unlike the situatics in most other

regions of the world, Huron-Petun settlements were compact and
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occupied for only a brief period of time, thirty years or less.
Consequently, the contemporaneity problem that plagues demographic
archaeology (Schacht 1984), when population totals are inflated as a
result of "double-counting” airchaeological remains that are in fact
not contemporary, is substantially reduced by the "snapshot” nature of
Irogquoian occupstions. Secendly, the Huron-Petun chronological
sequence is well-understood; enabling the archaeologist, on the basis
of ceramic or Buropean trade item seriation, to assign prehistoric
sites to fifty year periods and contact sites to ones whose lengths
roughly correspond to actual village durations (Warrick 1988b).
Finally, over a century of archaeclogical survey and excavations in
the predominantly ploughed lands of south-central Ontario have located
a substantial proportion of all the Huron-Petun villages that ever
existed, one of the most conspicuous types of archaeological site in
the agricultural areas of the Northeast. Therefore, a study of Huron-
Petun population can mske s significant contribution to middle-range
theory in archaeclogy, particularly to the methodology for inferring
demographic information from archaeclogical data for tribul societies
that practice slash-and-burn agriculture. In contrast to the
demography of early urban societies (e.g. Adams and HNissen 1972;
Sanders et al. 1979; Smith and Young 1986; and Trigger 1963) for which
modern snaleogs sre readily available (e.g. Kramer 18739), there are
few +tribal or Neolithic societies left in the world from which the
archaeologist can derive empirical generalizations and demographic
snalogies.

Finally, as a specific case study of the causes and

consequences of population change, the results of this archaeological
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study can be used, like historical demographic studies (e.g. Skipp
1978), to test general theories of population change. Understanding
human population change, especially growth, is one of the mest
pressing problems of the contewmporary world {(e.g. World Commission on
Environment and Development (1987)). It is also &8 truly
interdisciplinary topic, encouraging cooperation among archaeclogists,
anthropologists, demographers, economists, deographers, and historians
(Jones 1981:161; Zubrow 1875:1-2). Becauge of its long-term
perspective, archacology can provide unigque empirical insights into
population change.

Middle-range theory in demographic archaeology can be defined as
a set of empirically-tested generalizations that &llow human
demographic behaviour to be inferred from the material remzins of that
behaviour (Binford 1981:21-30). Empirical generalizations are
developed, often inductively, from the archaeological data of one or
more societies. While such statements may be spplicable to other past
societies, caution must be exercised in transferring empiricsal
constants, such as Raoull Naroll’'s (1982) floor area per person
generalization, to wider contexts (Fletcher 1981). The intent of this
study is to develop an explicit methodology for drawing from the
archaeoclogical record as accurate a picture as possible of population
change among the Huron-Petun, A.D. 900 - 1850. The resulting case
study can then be tested by anthropoiogists snd ethnologists for
goodness of fit with high-level theories of populstion change. In
fact, the major goal of archaeology, demographic or net, should be to

compile historical case studiss of human behaviour.
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The presentation of the study follows a 1logical sequence.
Chapter 2 sets the stage with a review of previous estimates of the
precontact population of the Huron-Petun and other Iroquoian groups of
the HBortheast. Critical discussion of the seventeenth-century
eyewitness sccounts and their use and sbuse by subsequent demographic
researchers is highlighted in this chapter. This is followed (Chapter
3) by a presentation of the theoretical approach or orientation of the
study. It is argued thsat = historialnecalogical spproach, similar to
that emploved by most historical demographers (Wrigley 1889), is
perhaps the least biased theoretical stance to adopt for dealing with
specific srchaeological contexts. In Chapter 4, the archaeological
methods available for estimating past population numbers are
summarized. According to middle-range theory 1in  archaecleogy,
settlement patterns are the best preserved archaeological barometer of
past population size and change. The Huron-Petun study area is
defined in Chapter 5. Since the majority of Huron-Petun sites used in
this study were not personally discovered or studied by the sauthor,
the representativeness of the site sample is exsmined in a
comprehensive manner. Various estimates suggest that, for most of
Huron-Petun prehistory, over 70% of all village sites ever occupied
have been archaeoclogically located. The generation of population
numbers 1s dealt with in Chapter B. Empirical generalizations about
site duration and residential density of Huron-Petun villsges,
adjusted for changes over time, are applied to the site data and a
relative population curve is produced. Relative population numbers

are then transformed into sbsclute numbers by estimating changes over
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time in Huron-Petun femily size using burial populations and
palseodemographic inference. Chapter 7 presents a population history
of the Huron-Petun, with special attention to casuses of population
growth in the fourteenth century, population movements in the
sixteenth century, and the seventeenth century depopulation &s =a
result of epidemies of European disease. The final chaspter (Chspter

8) offers a set of conclusions and suggestions for further research.



CHAPTER 2
HISTORICAL REVIEW OF IROQUOIAN POPULATION RESEARCH

The purpose of this chapter is to place the present research into
historical perspective by reviewing previous contributions to the
study of Iroguocian population. The approach will be chronologicsal,
beginning with eyewitness observations of the early seven:eenth
century. Figure 1 depicts the mpproximate territories of the major

Iroquoian groups of northeast North America in the early seventeenth

century.

Seventeenth-Century Observations

At first contact in the early seventeenth ecentury, the Huron
population was reported to be approximately 30,000 persons (Biggar
1922-1838, 3:122; Wrong 1839:81). Similar population estimates were
recorded by the Jesuit missionaries of the early 1830s (see Table 1).
In the winter of 18389-1840, after a series of devastating epidemics of
Buropesn disease, the Jesuits conducted an asctuasl house by house
census of the Huron and Petun, counting 32 villages, 700 longhouses,
2,000 hearths, and 12,000 people (Thwaites 1896-1901, 19:127). The
Huron-Petun occupation of Southern Ontario ended A.D. 1850 with their
dispersal by the Five Nations Iroguois. The few seventeenth-century
estimates of Huron-Petun population are the foundation for much
Iroqueoian demography, including precontzct population estimates.

Thus, it is essentisl that they be evaluated for their accuracy and

internal consistency.
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Samiel de Champlsin, explorer and one of the founders of New
France, sojourned with the Huron and visited the Petun country during
the winter of 1615-1618. His original =mccount of that winter,
published in 18139, documents 18 villages (six palisaded) for the Huron
(Attigouantan) country populated by "two thousand warriors, not
counting the comaon mass, which amounts perhaps to thirty thousand
souls"(i.e. 32,000 people in all) (Biggar 1822-1936, 3:121-122;
emphasis sdded). A subsequent account of that same winter, published
in 1632, reports 18 Huron (Attigouantan) villages (eight palisaded)
but a population total of only 22,000 (including 2,000 warriors)
(Biggar 1922-1938, 4:301-302). Both accounts of Champlain and
LeCaron’s visit to the Petun country in January of 1616 recorded seven
villages and two additional ones under construction, the latter
probably replacement villages (Biggar 1522-1936, 3:85-98, 4:278-284).
No population estimates were given.

There sare several problems with Champlain’'s estimates. Firsi,
they are not strictly his eyewitness observations. Champlain was
quoted these figures by the Huron (Biggar 1922-1936, 3:85-96).
Etienne Brule, a French youth who had lived among the Huron since
1818, or Savignon, & Huron youth whom Champlain had taken to France
over the winter of 1610-1811, might have supplied reasonably accurate
population estimates, yet Champlain does not specify that these young
men were in faect his informants. It is possible, using a simple type
of arithmetic, such as finger digit counting (common to certain native
American groups on the Plains (Thompson 1971:192)), that any sadult
Huron would havz been able to convey a rough estimate of the total

number of villages and people. Without an interpreter, however, it
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seems unlikely that such informetion would have been sufficiently
understood by either party (Trigger 1985b:233). Even if Champlain
himself had attempted to conduct a Mrried census during his visits to
most of the principal Huron and Petun villages from 1615 to 1816, the
obvious problems with some of his other numericsl data, s=uch as his
overestimation of the east-west dimensions of the Huron country
(Heidenreich 1971:25) and the house totals for the wvillage of
Cahiague (Trigger 1976:304), where he resided for several weeks and
supposedly would have had smple time to count them, add further
suspicion to the accuracy of his population figures.

Champlain’s Huron warrior total is a serious internal
inconsistency of  his population estimate. As PBruce Trigger
(1985h:233) notes, it is inconceivable that the number of adult males
would have been less than 7% of the entire Huron population. Even
doubling the warrior count to account for men who were away trading
{Dickinson 1880:177) underrepresents adult males. The generally cited
proportion of wsarriors in native societies of early contact North
America is 25-35% (Aten 1883:45; Dobyns 1983:179; Mooney 1928; Snow
and Lanphear 1988; Ubelaker 1974:88).

It is mlso uncertain to what proportion of the Huron-Petun these
figures apply. Champlain referred to all the Huron as the
Attignawasntan, the name of the westernmost tribe of the Huron
confederacy (Heidenreich 1871:81-82). Yet, he visited the entire
Huron-Petun country and presumsbly would have attempted to provide an
estimste for the entire region. The final problem is the clear

discrepancy between Champlain’s two accounts: in the later one the
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number of palisaded villsges increases from six to eight and total
population decreases by 10,000. It is not known whether these are
editorial revisions made in light of improved knowledge of the Huron
or merely typographical errors.

Despite numerous problems, Champlain’s populstion total of 32,000
Hurons is substantiated by most other seventeenth century sccounts.

Gsbriel Sagard, =a Recollet lay brother, lived smong the Huron
from August 1823 to May 1624 and published his observations of
everyday Huron life (Wrong 1839) in what has been labelled one of the
first book-length ethnographies (Trigger 1989:4). Sagard did not
travel throughout the Huron-Petun heartland and seems to have relied
on Huron informants and perhaps Champlain’s writings for much
information, including population size and number of villsges
(Heidenreich 1971:91; Trigger 1989:12). However, Sagard was more aware
of Huron politics than Champlain becsuse he recognized three tribal
groups (i.e. the Attignawantan, Attigneenongnahsc, and Arendarhonon)
living in 25 villages "inhabited by two or three thousand warriors at
the most, without reckoning the ordinary people who may number about
thirty or forty thousand souls in all" (Wrong 1939:81-92). Sagard ‘s
population estimate shares some of the problems of Champlain’s: no
explicit sceount of how it was compiled and an unbelievably low
warrior count. There is, however, a distinct difference between
Sagard ‘s snd Champlain’s estimates. Sagard recorded not 18, but 25
villages. While it is conceivable that three large Huron villagdes
each fissioned into two or three smaller ones between 1616 and 1623,

thus creating seven more villsges (Heidenreich 1971:100), it seems
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Table 1. Seventeenth-fentury Estisates of Hurcn Population, #

Date Recorder Population Warrior Village Source

Ohserved Estisate Count  Count

1615-1616  Champlain 32,000 20004 183 Biggar 1922-1934, 3:122

1515-1616 Champlain 22,000 2000+ i8b Biggar 1922-1934, 4:302

1623-1624 Sagard 30,000-40,000  2000-3000 25¢ Wrong 1939:91

pre-1633  Ledeune 30,000 - - Thwaites 1896-1901, 6359

1434-1635  Brebeut 3¢, 000 - 20 Thwaites 1896-1901, 7:225,
8:115, 10:313

pre-1633 Lalenant 30,000 - - Thwaites 1896-1901, 17;223

pre-1633  [eMercier 30,000-33,000 - - Thuaites 1B96-18G1, 42;221

pre-1633  Druillettes  30,000-35,000 - - Theaites 18%5-1901, 44:24%

pre-1633  LeClerg 10,000 - 18 LeClerq 18B1:956-97

1639-1640 Lalemant 16,000 - - Thwaites 18%6-190%, 17:223

1639-1640  Lalzaant 12,000d - 32d Thwaites 1896-196¢L, 19:127

post-L1640  Laiemant 10,000-20,000 Thwaites 1896-1901, 2B:47

i Table adapted froe Heiderreich 1978:370

@ Population estisate may refer to both Petun and Huron but village count refers only te Huron. In
January of 1614 Champlain and Le Caron visited seven Petun villages, two under construction (Biggar
1922-1934, 3:95-101, 4:278-284),

b Population estisate may be a typographical error in this later {published 1632} account of
Champlain‘s visit to the Huron and Petun country. There is a possibility, however, that it reflects
2 correction of the first account {published 1413} that say have combined both duron and Fetun
populations but not village totals, If the latter expianation is corrett, these figures would be
for the Heron only.

¢ Population estimate and village total are probably for both the Huron and Petun {see Tripger
1985b:233).

d Popslation and village counts are for Huron and Petun coabired., The population ratins were not
recorded but the Petun lived in nine of the 32 villages,
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more likely that Sagard’s higher village and population totals reflect
a combined Huron (18 villages) and Petun (seven villsges) census
{Trigger 1885b:233).

In 1633, Panl Le Jeune, head of the Jesuit mission in New France
from 1833 to 1837, wrote that the Huron population was 30,000. Since
Le Jeune hsd never been to the Huron country, this figure must have
been obtained from either Champlain or two Jesuit missionaries, Anne
de Noue and Jean de Brebeuf, who had lived with them between 1626 and
1828 (Heidenreich 1871:91).

Despite local depopulation from the first recorded epidemic of
Eurqpean disease, which struck the Huron in 16834 (Heidenreich 1987;
Trigger 1981), 30,000 Huron living in twenty wvillages was the
population figure consistently reported between 1634 and 1836 by Jean
de Brebeuf, = Jesuit missionary to the Huron (Thwaites 1896-1801,
7:225; 8:115; 10:313). Although Brebeuf was perhaps the most
knowledgeable European of his day sbont Huron culture, he probably hsd
not personally visited every Huron-Petun wvillage but had simply
accepted the earlier population estimates as fact (Trigger 1869:12).
Other Jesuits who worked in the Huron mission reported the same
general pre-epidemic population of 30,000-3f,000 Hurons (Thwaites
1896-1801, 42:221; 44:249).

In order to better manage the Huron mission, the Jesuit superior,
Jerome Lalemsant, directed a comprehensive census of the Huron and
Petun from the late spring of 1639 to the winter of 16838-1840, at the
same time that Ste Marie I was established (Dickinson 1980:178;

Trigger 1876:578). Although no original tally sheets have
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ever surfaced, Lalemant (Thwaites 1896-1801, 19:127) summarized the
results:
. we heve had means to take the census not only of

th- villages, 1large and small, but slso of the cabins,

the fires, sand even very nearly of the persons in =all

the country, - there being no other way to preach the

Gospel in these regions than at each family’'s hearth,

whereof we tried to omit not one. In these five

missions there are thirty-two hamlets and straggling

villages, which comprise in all sbout seven iundred

cabins, about two thousand fires, and about twelve

thousand persons.

Certain features of the 1840 census require explanation. First,
given that two families shared each central hearth in & Huron
ionghouse (Biggar 1922-1936, 3:123; Thwaites 1896-1801, 15:153;
16:234; 35:87; Wrong 1939:94), the census implies that there were only
three persons per family, an unusually low aversge family size. The
coincidence of the census with a major smallpox epidemic over the
winter of 1633-1640 suggests that the Jesuits adjusted their
population figures, but not the hearth counts of the previous summer,
in the spring of 1840 (Trigger 1978:578; 1985b:234). Similarly, the
overall drop in Huron population from 30,000 te 10,000 can be
attributed to a series of epidemics of Europesn disease that swept the
Huron-Petun homeland from 1834 to 1840 (Thwaites 1896-1901, 19:127;
Trigger 1981). Lastly, the census does not report separste tallies
for the Huron and Petun. Conrad Heidenreich (1871:92-83), assuming
equal proportionality for the number and size of Hurem and Petun
villages, calculated that in 16840 there were 9,000-10,000 Huron and
2,000-3,000 Petun.

The 1last contemporary estimate of Huron population was made by

Jerome Lalemsnt in 1645: 10,000-20,000 persons (Thwaites 1836-1901,
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Another potential source of information from the seventeenth
century about Huron population are four masps by Jesuit sauthors
(Heidenreich 1966). The Corographie du Pays des Hur-ns, perhaps drawn
by Jerome Lalemant from the 1640 census data (Heidenreich 1966:111-
113), depicts the Huron country between 1633 and 1648 (Figure 2)
{Trigger 1976:579). Excluding the mission of Ste Elizabeth to the
Onontchetoronon, who were Algonkian visitors, 22 village sites are
plotted, including three unnamed ones. Another map published by Du
Creux in 1664 (Figure 3) is a crude copy of the Corographie snd shows
only 19 Huron village locations, the three unnamed ones having been
omitted. A third map, the Description du Pais des Hurons, displays
only 18 Huron villages and just two for the Petun (Figure 4).
Brebeuf may have drawn {he msp ocutline in 1631 and lsbelled some
villages, but an amended date and labels in different handwriting
suggest that someone else revised this mep in 1651 to portray the
Huron couritry of the late 1840s (Heidenreich 1966:114). The final
map, the Huronum Explicats Tabula, 1857 inset from the map of HNew
France authored by Francois Bressani, has essentially the same outline
as the Description but depicts 15 Huron villages and five Petun ones
(Figure 5). The "Bressani map"” is actually the most problematic in
terms of villasge chronology. For exsmple, 1t depicts locations for
Ihonatiris, Carhagouha, and Ste Harie II - non-contemporaneous
settlements dating from as early as 16814 to as late as 1651 (see
Heidenreich 1871:31-48). Unfortunately, no population estimates
appear on any of these maps. However, as will become spparent in

Chapter 7 of +this study, these maps are invaluable aids in  the
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identification of archseclogical sites with seventeenth century
villages (see Latta 1985b for difficulties with this approach).

Seventeenth-century estimates for other Iroguoian groups, such as
the Reutral and Five Nations Iroquois, are considerably fewer in
number and less accurate than those for the Huron-Petun, but may shed
light on population of the latter through compasrative references. The
Neutrals, according to Champlain in 1615, inhabited 40 villages and
could field 4,000 warriors (Biggar 1822-1936, 3:99-100; B:248).
Sagard's warrior totals for the Neutral in 1623 were &,000-8,000. In
1633, Le Jeune wrote that the Neutrals had a much larger population
than the Huron (Thwaites 1896-18901, 7:225). Following the same series
of epidemics that reduced Huron-Petun numbers from 1634-1640, Lalemant
recorded in 1840 that there were only 12,000 Neutrals but that they
still occupiled 40 villages and could muster 4,000 warriors (Thwaites
1896-1901, 21:183-181). The obviously erroneous reports of a constant
number of Neutral villages and warriors for pre-epidemic and post-
epidemic periods emphasizes the limitations of the seventeenth century
doscuments  (see Dodd 1884:308-327 for an excellent explication of the
disparities between seventeenth century accounts of longhouses and
archaeological data for seventeenth-century houses).

Demographic information on the early seventeenth-century Iroquois
is even more meagre than the Neutral record. Only inferential pre-
epidemic population estimetes can be made for two of the five Iroquois
tribes - the Mohawk and the Oneida. In the winter of 1634-1835,
Harmen van den Bogaert and two Dutch companions visited all the Mohawk

villages and the single Oneida village, recording house totals for
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each (Jameson 1908). Correcting van den Bogsert’s talliss to account
for the sbandonment snd relocation of four original Mohawk wvillages
following a devastating smallpox epidemic (Snow 1986:5-8), the total
number of Mohawk houses occupied prior to 1634 would have been 125,
not 180 =as reported. The principal Oneida village appears to have
contained B8 houses at the time the smallpox epidemic struck (Jameson
1809:149). In 643, the Mohawk inhabited only three villages and
could field 700-300 warriors (Thwaites 1836-1801, 24:271). Modern
estimates of Mohawk population from these house numbers will be
discussed in the next section of this chapter. Unfortunately, no pre-
1650 peopulation estimetss are available for any of the Five Nations
tribes. In fact, warrior counts made in 1660 (Thwaites 1896-1801,
45:207) for each tribe are the first seventeenth-century estimates
reported (Table 2). They are not very informative about Iroguois
numbers, however, because they include a large percentage of resettled
Hurons, Neutrals, and other groups (Thwaites 1888-1901, 51:187;
Trigger 1976:826-838).

This constitutes the entire written record of population totals
for early seventeenth-century Iroquoians of  the Northeast.
Ethnohistoriec interpretation of the early records and sarchaeclogy
provide the sole means for accurately estimating precontect

populations for the majority of northern Iroquoians.
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Table 2. Population Estimates for Various Northern
Iroguoian Eroups.

Iroquoian Pre-epidesic  Post-epidensic Source
Sroup population population
estimate estinate
Huron £0,000 Mooney 1928:23-24
Huron 45,000-50,000 - Pophaa 1950387
Hureon 18,000 9,000 Trigger 1969:11-13
Huron 23,300 9,000 Trigger 1985b:234
Huron 15,000-22,500 9,000 Heidenreich 1971:96-103
121,000)
Huren 18,000-22,000 9,000 Heidenreich 1978
(20,000}
Huron 20,000 - Heidenreich 1987
Huran 23,000-30,000 10,000 Bickinson 1980
Huron 30,000 ' Wright 1977:184, 1987
Huron 30,000 9,000-12,000 fohnston 1987:20-21
Huron 25,000-30,000 10,000 Clermont 1980
Petun f,000 Nooney 1928:23-24
Petun 8,000 3,000 Trigger 1969:11-13
Petun 12,000 2,900 arrag 1975
Petun 8,000 3,000 Garrad and Heidenreich 1978
Petun 5,000-10,000  3,500-4,000 Clermont 1980
Neutral 35,000-40,000  12,000-20,000 Noble 1984:17
Neutral 2¢,000-30, 000 12,000 Clersont 1980
Iroquois 3,500 Mooney 1928
Iroquois 12,000 Tuck 1971
Iroguois 20,000 Trigger 1976:98
froqueis 13,000-20, 000 8,000 Cleraont 1980
Seneca {5,200-5,5000a Vandrei 1987
Seneca 4,000 Tocker 1978:42)
Cayuga 1,200 Tooker 1978:42%
Gneida 400 Tooker 1978:42L
Cnondaga (1,000-2,000%a Bradley 1987
Onondaga 1,260 Tooker 1978:421
Nohawk 11,000 4,500 Starna 1980
Nohawk 8,100 2,000 Snow and Lanphear 1988

a Population estieates from village nusber and size {converting site area
into population by multiplying total hectares by 500 people per hectare
{see Nright 1987))
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Iroquoian Pcpulation Research

Ethnohistory =and its sister discipline prehistoric archaeology
are the basic methodologies for writing Native American history
(Trigger 1982:16; 1985b:168). Research on Iroguolan population
history has been essentially ethnohistorical in orientation, with =a
heavy reliance on early seventeenth century writings of European
explorers, missionaries, and colonists (e.g. Dickinson 1980;
Heidenreich 1871; Johnston 1987; Starna 1880; Trigger 1969). Early
contact population estimates for wvarious native groups, roughly
calenlated from available seventeenth century observations and
depopulation ratios (e.g. Jolnston 1987), have even been projected
into more remote prehistoric times on the assumption of population
homeostasis (e.g. Heidenreich 1987:27; Engelbrecht 1987:24). In order
to understand why there have been so few archaeological estimates of
Iroguoian population and practically no studies of Iroguoian
population change, it is necessary to review the history of Iroquoian
demographic research.

Iroguoisn archeeolosgy in the late nineteenth and early twentieth
centuries was based largely on ethnography. Archaeologists operated
within a statie, culture-area paradigm. While extensive regicnal
surveys in Ontario (e.g. Hunter 1888) and New York (Beauchamp 18300)
had located hundreds of Iroquoian sites and provided useful data for
making redional population estimates, the goal of etlnographic
archaeology was to recover artifacts and determine their manufacture
and use (Trigger 1985b:81-62). Differences in site assemblages were

attributed to Algonkian or Iroguoian occupations and the only mention
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of population change in Iroguoisn prehistory was the use of migration
to explain the location of specific Iroquoian tribal groups at the
time of contact (Trigger 1985b:60-83).

Because of the static approach to Iroquoian history in the first
half of the twentieth century, there was no incentive for
archaeclogists to deal with internal change, including demographic
change (Trigger 1983b:60). Population estimates recorded by explorers
and missionaries for historic Iroguoisn tribes were simply projected
into prehistoric times (e.g. Meooney 1928; Kroeber 18339; Fenton 1840).
James Mooney’'s (1928) comprehensive study of native North American
populations relied exclusively on historic estimates on a tribe-by-
tribe basis or dead-reckoning. He lists 10,000 Huiron, 8000 Petun, and
5500 Iroquois at the time of European contact, obviously post-epidemic
figures. Alfred Kroeber (1939:140-150) sgreed with Mocney's figures
for the Huron-Petun, &and justified their accuracy by calculating the
maximum carrying capacity and population density of the Huron-Petun
culture ares. Errcr s in Kroeber 's method and Mooney’'s use of post-
epidemic census data, at least for the Huron, suggest that both
anthropological population estimates are too low (Heidenreich 1971:984-
95). Similarly, William Fenton’'s (1840) estimate of 10,000 Iroquois
is too conservative (Starna 1980).

In the mid-twentieth century, Iroqueoisn archmeclogy developed =a
concern with culture change as an offshoot of developing site
chronologies based on pottery seristions. Chronological archaeology
was practiced first in New York by William Ritchie (1865), then in

Ontario (Emerson 1854). While house and village plans were recovered
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for the Huron-Petun during the 1950s excavstions of Wilfrid Jury and
J. Norman Emerson, there was little concern with interpretstion,
particularly in +terms of population estimates. Building culture
chronclogies was still the main goal of Irocquoian archaeclogy (Trigger
1985a:9-11).

In 1950, Robert Popham (1950) made the first attempt to estimate
Huron-Petun population using archaeclogical data. Based on Andrew
Hunter's (n.d.) unpublished notes of contasct period site locations in
Innisfil Township, he argued that the early seventeenth century
reports of 30,000 Huron were an underestimate becaunse they had failed
to count the ten contact villages in Innisfil Township. Accepting the
30,000 wvalue for northern Simecoe County, Popham  (1950:88-87)
calculated a population density for the Huron heartland and applied it
to the whole are=z west of Lake Simcos, arriving st an estimate of
45,000-50,000 Huron prior to European contact. This estimate is
unacceptable for two reasons. First, it is extremely unlikely that
Champlain, Sagsrd, and the Jesuits would have had no knowledge of an
Iroquoisn group in scuthern Simcoe County that supposedly rivalled the
Petun in numbers (Heidenreich 1871:95). Secondly, Popham failed to
take mccount of chronological differences in contact Huron sites. All
Iroquoian sites thus far discovered in Innisfil Township were occupied
prior to A.D. 1815 (Warrick 198Ba).

A major change in Iroquoian archaesology occurred in 1852, when
Richard MacNeish published Iroquois Pottery Types, in which he
proposed an in situ development for northern Iroguoian groups. No

longer were population movements and replacements  adequate
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explanations for changes in prehistory. Thus the in situ theory
invited processual explanations of Irogquoian culture change (Trigger
1985a:11). Soon, factors such as trade, warfare, and populaticon
growth were seen as important causes of Iroguoisn cultural development
(Noble 1969; Wright 18B66).

In the mid-1860s, three publications altered the course of
Iroquoian population research. In an attempt to expand MacNeish’'s in
situ theory, James V. Wright published The Ontario Irogueis Tradition
(1968) and William Ritchie published The Arohaeclogy of New York State
(1965). In these books, for the first time archaeological data were
used to infer prehistoric Iroguoian population change. Both
archaeclogists proposed a marked population increase in the fourteenth
century, based on a rise in the number of sites and an appsrent
inerease in agricultural food remains. It is important to realize
that such inferences were new for archaeology. Wright’'s and Ritchie’s
books sappeared at the same time as Robert Adams® (19685) and Bruce
Trigger's (1985) systematic studies of changes in past population
sizes from archaeological settlement patterns in the Near East and
Nubisa respectively. The latter are considered pioneering attempts st
both settlement end demographic archacology (Hassan 1981:66; Parsons
1872:141). However, the former approsches are mich less sophisticated
than the latter.

The direction of Iroquoizsn demography was also changed in the
1980s by the publication of s paper by Henry Dobyns (1966). Following
the lead of Woodrow Borah and Sherburne Cook (1863), Dobyns argued
that previous estimates of the sboriginal population of the Americas

were far too Jow because they did not consider the potential impact of
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protohistoric epidemics. Based on historical evidence, primarily from
central Mexico, Peru, and California, Dobyns (1966:414) proposed that
Native American population counts made 130 years after initial contact
amount to only one twentieth of precontact population. He was, and
remains, convinced that epidemics of European diseases, such as
smallpox, measles, and influenza, were introduced to most indigenous
peoples of the New World far in advance of actual physical contact
with Europeans. Catastrophic reduction of population ensued becauss
the European pathogens infected whole communities of non-immune Native
Americans. Conseguently, Dobyns believes (1966;1983) that, in most
cases, the wvery first post-Columbian population counts reflect
populations which had slresdy experienced seriocus depopulation. A
namber of Iroguoisn researchers, presumaonly having read Dobyns (1988),
support the idea that the Huron-Petun may have experienced
protohistoric epidemics (Brasser 1978; Crosby 1976; Dickinson 1980;
Garrad 1880; Martin 1978:51-54,91; Ramenofsky 1987s). Others
(Clermont 1880; Heidenreich 1971; Snow 1980:32-33; Snow and Lanphear
1888; Sullivan 1983; Trigger 1981a; 1985b:231-242) remain unconvinced
and rightly look to archseology to provide a definitive solution to
the problem of sixteenth century epidemics in the Northeast.

Qver the last twc decades, archaeological research on Iroguoian
population sizes can be characterized as synchronic or diachronie.
Synechronic research includes all attempts to use historical data to
establish Iroguoisn population numbers as a basis for improving our
understanding of historic Iroguoian populations and the magnitude of

demographic collapse following European contact (e.g. for the Neutral
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(Noble 1884:18-18) and Huron (Dickinson 1980; Heidenreich 1871:91-106;
Johnston 1887; Trigger 1969:11-13; 1985b:234)) or to shed light on
precontact populations when archseological data are unavallable or
inadequate (e.g. for the Mohawk (Snow 1880:34; Starna 1880) and Seneca
(Debyns 1983:313-327)).

Prior to the compilation of settlement pattern data,
archseclogists who were interested in Iroquoian population were forced
to rely on historical data. Bruce Trigger (1866; 1989:11-13), for
example, put the precontact Huron population at 18,000. This figure
assumed that the Champlain estimate of 30,000 Huron is inflated, that
the 1840 Jesuit census is roughly accurate, that there were 9,000
Huron survivors, and that the mortality rate from the smallpox
epidemic was 50%. A re-evaluation of his own work (Trigger 1980b:234),
perhasps in response to criticism of his first estimate (Dickinson
1980), vyielded a total of 23,500 Huron at A.D. 1B15. Conrad
Heidenreich  (1971), a historical geographer, presented three
independent estimates of early contact Huron numbers, ranging from a
low of 14,000 to a high of 33,300. He sccepted an averasge of the
three medians: 21,090 Hurons prior to 1830. He has subsequently
lowered this total to 20,000 (Heidenreich 1978; 1987). Heidenreich’'s
(1971:88) first pre-epidemic estimate wass calculated from two post-
epidemic populations (8,700 and 10,000) and three depopulation ratios
(50, 60, and 70%), resulting in a renge of wvalues 17,400-33,300. The
second estimate (12,000-18,000) was made by multiplying warrior counts
(2,000-3,000) by six {presumed Huron family size). His last estimate

of precontact Huron population (1971:100-102) was derived from



29

individual wvillage populations by extrapolating from fragmentary
records for two large villages occupied in the 1630s, Ossossane and
Teanaustaye. Setting the largest villages at 1,500-2,400 people and
the smallest at 300 people, the tally for 28 villages amounted to
20,400 pre-epidemic Huroen.

The major criticisms of the Trigger-Heidenreich estimates are
that they are too low in light of the seventeenth century documents
(Dickinson 1980), that their depopulation ratios only considered the
effects of the 1639-1840 smallpox epidemic {(Jolnston 1987), and that
preliminary archaeological investigation of Huron population supports
seventeenth century census data (¥right 18977:184). However, much of
this criticism is unfounded. Dickinson’s (1980) work has been
questioned itself by palaeodemographic data from the Kleinburg ossuary
(ca. A.D. 1800) which implies no population reduction prior te A.D.
1615. Johnston’'s (1987) estimates are predicated on estimated
mortality rates for the Huron epidemics of 75-85% (cumulstive
depopulation of 62-63%). These may be too high and, anyway, there is
eimply no way to verify them using historical records. Finally, Jemes
Wright (1977) presents no empirical data to support his position,
other than a few generalizations . In all fairness to Trigger and
Heidenreich, both recognized that the ultimste snswer +to precontact
Huron population size 1lies in archaeology (Heidenreich 1871:101;
Trigger 1881b, 19835b:242).

Ethnohistoricasl estimates of contact Petun (Garrad 1875, 1980;
Garrad and Heidenreich 1878), HNeutral (Noble 1984), Mohawk (Snow

1980; Starna 1980) and Seneca (Dobyns 1883} population sizes are as
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tenuous as those for the Huron.

Petun population at A.D. 1815 has been estimated at 6,000-8,000
persons, by backwards extrapolation from the post-epidemic (A.D. 1840)
census (Garrad and Heidenreich 1978; Trigger 18969:11-13). Charles
Garrad (1975) calculated, from the number and size of archaeological
ossuary and villasge sites, a pre-epidemic Petun population of 10,000-
12,000. Garrad's estimates are suspect, however, since he merely
borrowed Heidenreich's (1971) questionable empirical generzlizations
:bout residential density and family size for the Huron.

The precontact Neutral population has been approximated between
35,000 and 40,000 (Noble 1984:18-18), based on the archaeclogical
verification of 40 contemporaneous Neutral villages that were occupied
in the early 1830s. Unfortunately, MHNoble provides no archaesological
data, such as total site areas and residential density wvalues, in
support of his estimate.

According to the ethnohistoric research of William Starna (1880)
and Dean Snow (1980:34, 1886), there were 8,100-11,000 Hohawk prior to
the smallpox epidemic of 16834-1835, Using a number of sources,
including warrior counts, epidemic mortality rates, house tallies,
residential density values inferred from archaeological sites
(primarily from Heidenreich (1971) and Wright (1974)), both authors
present convincing estimates. The ongoing Mohawk Valley Project (Snuw
1987a,1987b; Snow and Starna 1989) will supply  independent
archseclogical estimates.

Only indirect estimates are available for the population size of

the early seventeenth-century Seneca and Onondagz, and no published
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ethnohistoric or archaeclogical estimates exist for the Oneida. Based
on an assumed correlation between Wray and Schoff’'s (1953) Seneca
village relocation sequence and supposed dates of disease pandemics
during the sixteenth century, Dobyns (1883:313-327) has postulated
that Seneca numbers were substantislly reduced prior to the
seventeenth century by a series of epidemics of Europesn disease.
There i=s little empirical evidence, however, for sixteenth-century
Senecs depopulation. Wray and Schoff’'s (1953) chronology depends on
untested sssumptions of site duration and, in any event, may dsate the
initisl appearance of European trade goods in Seneca sites 25 years
too early (Kenyon and Fitzgerald 1986). Archaeological data from the
Seneca heartlsnd indicate no substantisl decline in total settlement
area from A.D. 1580 to A.D. 1B30 (Vandrei 1987). In fact, Charles
Vandrei’'s (1987) archaeological estimate suggests at least 1,800-4,700
Seneca in A.D. 16800. He used Naroll’'s (1962) and Casselberry’s (1974)
formulae for converting the roofed area of a settlement into
population, an approach that Ann Ramenofsky (1987a) also employed in
her inconclusive efforts to determine if the New York Iroquois had
experienced depopulation already in the sixteenth century.

No ethnohistoric estimates of early contact Onondsga population
have appeared in print. Archaeologically, the Onondsga are relatively
well-known (Tuck 1971; Bradley 1887). The village relocation segquence
and spproximate site sizes sugdest that most of the Onondaga of the
early 1600s lived in one large village (approximately 1.6 hectares in
area) (Bradley 1887:118) but archaeologists have not  attached

populstion values to their settlement pattern data.
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The most recent study of protohistoric Iroquoian population is
Ann Ramenofsky’'s Vectors of Death: The Archaesclogy of European
Contact (1987a). Her analyses of archseclogical settlement data, at
least for the southeastern United States, seem to support the Dobyns
(1866, 1983) hypothesis of protchistoric depopulation, but for the New
York Irogquois, there is no certain evidence of a protchistoric decline
in population. The issue of sixteenth-century epidemics in the
Northeast is not resolved by Ramenofsky’s (18878) research because of
a8 limited site sample (only 26 Iroquois sites were used, representing
all five tribes and spanning at least three centuries) and imprecise
periodization {(i.e. the 80 year durations of Period III (A.D.1525-
1613) and Period IV (A.D. 1B613-1700) are too large to pinpoint the
initial decline of Iroquois populations (Trigger 1985b:240)).

The diachronic appreach to Iroguoian population research relies
primarily on archaeclogical settlement data or on a combination of
settlement and skeletal data (Pendergast 1983; Pfeiffer 1883, 1888} to
estimate past population size and trace changes in population,
Beginning in the early 1870s, Ontaric Iroquoian population research
assumed & more diachronic perspective, =as a result of the rapid
accumilation of settlement dats from research and sarchaeclogical
resource management projects. Following Wright's (1974) rescue
excavation of the HNodwell site, relatively complete village
excavations (2.g. Draper (Finlayson 1985), B=zll (Enight and Cameron
1983), and Fonger (Warrick 1884)) have produced data for estimating
viliage populations from house floor plans and house densities. 1In

addition, intensive regionzl surveys (e.g. Penetang Peninsula (Latta
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1973; 0O'Brien 1976b), Trent Valley (Ramsden 1877c,1978a,1981) arnd the
greater Toronto area (Kapches 1981a; Konrad 1975; Poulton 1979)) have
supplied &8 wealth of data for making Iroquoian population inferences
for 1large geographical areas of Ontario and Mew York State Iroquoians
(Tuck 1871; Snow 1985, 1987b).

Despite the accvmilation of large bodies of settlement data,
inferences about prehistoric Iroquoian population change remain
grounded on inadequate data, overly-simplistic demographic models, and
questionable assumptions. Key demographic questions still remain
unanswered for Iroguoian prehistory. For instance, archaeologists
have not determined whether the adoption of corn agriculture by Esrly
Iroquoians was the result of population growth, the cause of
population growth (Stothers 1977), or even related to population
change (Trigger 1985b:86-87). Similarly, it is generally assumed that
fourteenth-century Iroquoisns experienced a dramatic population
inerease (Noble 19638:21-22, 1975b:44; Sykes 1981:29; Wright 1872:78).
Yet, there is neither sufficient archaeological evidence for such an
incresse nor a sufficient explasnation for one. The first introduction
of beans to Ontario, originally proposed as the cause of the
fourteenth-century population explosion (Wright 1988, 1872; HNoble
1875b), is now known to have occurred as early as the twelfth century
(Fectean 1985). The final outstanding problem of Iroguoian population
research is the major controversy over sixteenth-century epidemies,
which has been addressed in the preceding sectlons of this chapter.

In the last few years, certain Northeastern archaeclogists have

stressed the importance of a demographic approach for Iroguoisn
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prehistory (Schindler et al. 1981; Snow 1981; Trigger 1981b; Ubelaker
1881), vet no one has applied such an approach, except for the ongoing
Mohawk Valley Project (Snow 1985, 1986,1987a,1987b) and certain recent
advances in Ontarioc Iroquoian archaeology. For example, Robert Pearce
(1984) suggests that population may not have increased sppreciably in
Middle Iroquoisn times, after tracing settlement relocations in a
small geographic srea near London, Ontsrio. Ron Williamson's (1985)
reconstruction of Glen Meyer settlement-subsistence patterns on the
Carsdoc Sand Plain stresses the need for Iroquoisn demographic
archeeology to take account of subsistence and site seasonality. Yet
even these studies lack the scope to permit reliable estimates of
changes in Iroguoian population from one period to another. There is
8 pressing need to place Ontaric Iroguoian demographic studies on

firmer foundations.



CHAPTER 3
THEORETICAL APPROACH

The goals of this study are twofold: to sascertain trends in
Huron-Petun population from A.D. 900-1650 and to explain these trends.
Achieving esach of these gnals involves working at different levels of
theoretical inference. The first goal requires middle-range theory
for inferring population trends from archaeological data and the
second =& more general explanatory approach, independent of the one
used to construct middle-range generalizations. This =avoids the
pitfalls of tautological argument in archaeological inference (Binford
1881:26). The purpose of this chapter is to explain and justify the
various sapproaches that will be used to infer and interpret the

population history of the Huron-Petun.

Theoriss of Population Change

General theories which purport to account for population change,
as presently formulated, are insdeguate for achieving the ultimste
explanatory goal of this research. There sre essentially two general
explanations of human population change: Malthusian (population
homeostassis) and Boserupian (population pressure). Malthusians
believe that for most of human history population has been in
equilibrium with available resources. Yei, occasionally there have
been drametic environmental or technological changes in  human
conditions, such as new methods of food production, that have greatly

increased resource availability. This has allowed population to

35
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incresse and then stsbilize at & new equilibrium position by removing
"positive" (famine, disease, war) and "preventive" (contraceptiocn,
marriesge practices) checks on population growth. Thus, population
change is seen as =a oongssquence of change in environmental or
sociocultural conditions (Malthus 1959{17981). On the other hand,
Ester Boserup’'s (1865} theory of agricultural intensification has been
modified by santhropologists and archasologists to explain human
population change (Binford 1968; Cohen 1977; Sanders et =al. 1879;
Smith 1972). The central argumeni is that because of humsnity’'s
innate tendency te increase in number, population pressure, or the
imbalance between population snd available rescurces, hss csused most
sociocultural change, from the origins of intensive food collection
and sgriculture (Cohen 1977; Cohen and Armelagos 1984) to the rise of
stratified societies and civilizations (Smith and Young 1984).

While both population theories appear to have some explanatory
potential, significant problems sare encountered in spplying either
theory to actual historical or archaeological situations. Malthnsians
treat population as s dependent variable and Boserupians consider
population &n independent wvarisable. Yet in real situations,
populstion change is sometimes a direct canse and in other ceses =
clear result of culture change (Cowgill 1975b; Dumond 1975; Grige
1980:283-285); population can be both a dependant and independent
varisble. In fact, Maltlmsian and Boserupian theories are not
opposites but complements (Smith and Young 1984:153-154).

Anocther problem is that neither theory deals objectively with

causes of population change. Malthusians assume that population
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remaing in equilibrium with available resources until environmental or
technological change increases the resource base (Wrigley 1969).
Population increase is 2 natural outcome of this process. Population
pressure sdvocates, on the other hand, assume that population growth
is a natural human tendency and therefore a driving €force behind
culture chenge (Binford 1983:208-213; Cohen 1977; Smith 1972).
Believing that population growth iz inevitable or constant is an
unproductive approach to past population change. Because of the long-
term perspective provided by the archaeclogical record, archaeologists
have a unigue opportunity not only to document population changes but
also to determine why they change. They can determine in specific
contexts the conditions that preceded, accompanied, and followed
population change. Furthermore, past population tremds can and must
be ascertained directly from archaesclogical data (e.g. burial and
house counts), independently of other varisbles and of a priori
agssumptions derived from general theories. For example, Cohen’s
(1977:78-83) archaeological indices of population pressure (changes
in diet, site distribution, and health of a population) have not been
empirically demonstrated to measure population inecrease (Roosevelt
1984) and hence are not reliable for inferring population change in
the past. Even more important, they are useless for measuring the
extent of population change.

Carrying capacity, an integral concept for both population
theories (Wrigley 1969; Zubrow 1975), creates still mere difficulties
in applying general or high-level theory to specific cases of

prehistoriec or historic population change. As critiecs have noted
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(Bayliss-Smith 1878; Brush 1975:807-808; Cowgill 1975a; Harpending and
Bertram 1975; Hsessan 1981:168-187; Hayden 1975,1981), reconstructing
environments and messuring what resources were available and used in
what quantities in the past are extremely difficult, if not
impossikble. Consequently, several archaesologists have suggested sn
alternstive, possibly more operational concept for measuring carrving
capacity: the duration and frequency of periods of extreme resource
scarcity - 8 variant of "Leibig's Law of the Minimum" (Hassan
1981:166-173; Hayden 1975,1981; Jochim 1981:181-182; Snow 1881:106-
109). Unlike carrying capacity, this concept can (Hayden 1981:523)
and has been measured (Cohen and Armelagos 1884) by looking at the
health of past populations using their skeletal remains.

A final problem with both theories is that they are too
deterministic sbout the cawsality of population or culture changde
(Ellen 1882:269-270; Hassan 1981:162-1683). In historically-documented
pre-industrial societies , sunch as Europe (Cowgill 1975b; Grigg 1950;
Skipp 1978; Wrigley 1969), population change is often a function of
the complex interaction between many comnected varisbles, including
the natural environment, human biclogy and health, subsistence,
economic  behaviour, sociopolitical orgsnization, and ideclogy
{(Figure B, see p. 4B).

&n slternative to using high-level theory both to reconstruet and
explain past population trends is to utilize middle-range theory to
reconstruct those trends and a cultural historical approach, similar
to Eurcopean historical demography (Grigg 1980; Skipp 1978), to explain
them.
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Middle-range Theory in Archasology

"Middle-range theory" is a term introduced to archaeology by
Lewis Binford (1877) to refer to s set of " Rosetts stones” that
permit accurate conversion from observation on statics to statement
sbout dymamics” (Binford 1881:25). Binford (1881:21-30) rightly
points out that, if archaeoclogists are to be taken seriously by other
social scientists in trying to test general theories about human
behaviour, they must first determine and make explicit how inferences
about past miman behaviour are constructed from observations about
materisl remains.

Archaeological inference proceeds 1in a logical fashion from
obser able (intrinsic) properties of material to uncbservable
{extrinsic) properties of the past (Gardin 1980:65-76). David Clarke
{1973:16-17) provides the most comprehensive summary of the different
types of archssological theory which are used to transform material
remains into '"predictions about the directly unobservable ancient
behavicural and environmental patterns.” Clarke’s {1973)
predepeositional, depositional, and postdepositional theories correspond
to Michael Schiffer’s (1976} site formation theory. His retrieval
theory deals with recovery of material remains and analytical theory
transforms material remains into archaeological data and patterns -
i.e. materiml-material correlations. Finally, interpretive theory
generalizes about the correlation between material remains and past
sociocultural and envirenmental conditons. Interprstive theory is
middle-range  theory. Middle-range theory (material-behavioural

correlations) bridges the gap in archaeology between low-level theory



40

(material-material correlations) and high-level theory (behavioural-
behsvioural correlations) (Raab and Goodyear 1984:264; Trigger
1982b:33; Willey and Sabloff 1980:250-251).

Middle-range theory consists of generalizations sbout relations
between material culture and human behaviour derived frem observations
in the modern world. Ethnoarchaeology, experimental sarchaeology,
ethnology (Binford 1981:21-30), and ethnohistory (Hodder 1986:118-117;
Timmins 1986:5) are important disciplines for deriving relevant
correlations for middle-range theory. Middle-range theory =also
requires the results of site formation theory to factor out the
"noise"” in relationships between meterial remains and the behaviour
that produced them (Clarke 1878:410-411), The main goal of middle-
range theory in archaeology is to determine which archaeological dats
are the most direct or relevant correlates of key behavioural concepts
or variables used in more general theoriss. Middle-range theory
assembles empirically-tested statements about human behaviour derived
from specific archseclogical contexts which make general theory
operational (Rasb and Goodyear 1984:284).

It 1is recognized that this definition of middle-range theory msy
not be acceptable to all archaeologists. For example, in his most
recent writings, Isn Hodder (1986:103-117), who has an anti-
positivistic approach to archaeological inference, views both
ethnoarchaeclogy and middle-range theory as producing irrelevant and
ahistorical empirical generalizations. He does concede (1986:116-
117), however, that ethnoarchaeology snd middle-range research, if

carried out on living descendants of a prehistoric society (i.e. use
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of direct historic anslogy, such as Carol Kramer’'s (1982) work in
Iranian rural villages), could provide valuable material-behavioural
correlates for interpreting the prehistoric record. Hodder (1886)
maintains that the most powerful materiasl-behavioural correlates will
be those that are idiographic, derived from ethnographic observation
of  historically-related groups or from historical ethnographies
relating to the particulsr past society being studied.

To illustrate how the study of Huron-Petun population history is
a contribution to middle-range theory in archaeology, the discussion
will now turn to an exsmination of the logical relationship betwesn
archaeological settlement dsta and general theories of population
change.

The first step in moving from archaeclogical settlement data to
general population theory is to transform the dats into a wvariable
that is important to population theory, such as population size.
Historical, ethnographic, and ethnoarchaeological data demonstrate =a
significant correlation between settlement size and site population
size (Cook and Heizer 1968; LeBlanc 1871; Watson 1979), The
correlation tends to be logarithmic (i.e. as site size increases,
population density increases (Sanders et al. 1879:37-38; Sumner
1979:166-168)) and society-specific (Fletcher 1981). Also, it can
change through time (Fletcher 1981; Turner and Lofgren 1986).

To establish a site size-population size relationship for =a
particular society, one mast first acquire a sample of roughly
contemporaneous sites of different sizes and then estimate the area

and population for each site. In archaeological cases, a measure of
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population, such as number of houses, rooms, hearths, or burials, must
be substituted for & direct head count. Direct historie or
ethnographic analogy should be used to relate these measures to actual
numbers of people for different periods. Site area is plotted on the
abscissa =and population on the ordinate for each site and the
correlation determined. The correlation can then be used to predict
population when one has only site area with which to work (Plog 1974).
Thus, site size can serve as a direct archaeological measure of
population size.

The next step is to determine if populstion in =& specific
archaeological context changed through time. This is accomplished by
applying the sppropriate correlation between site srea and population
size to assemblages of sites of different time periods in a society’s
history, keeping in mind site contemporaneity and function.

Once this is achieved, the population trends must be explained in
terms of changes in varisbles, which may be climatic, biologicel,
technological, or sociocultural in nature. Once sgain, archaseological
correlates must be sought that most directly reflect change in these
variables. Explanation at this level will be historical or
idiographic. Therefore, research about Huron-Petun population trends
will contribute to middle-range theory in Iroqueian archaeclogy by
first s=eeking to discover the explicit logiecal principles (Gardin
1960) that are best suited for transforming Iroguoian archaeological
data into statements about past population trends.

While general theories of population change cannot be tested

directly using archaeological data, they can be built and verified by
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extracting regularities and patterns from &8 wide range of
archazclogieal and historical case-studies of human population change.
General theory can be tested only by means of repeated observations of
expected relationships between key varisbles in particular contexts
(Ruhn 1870). Social scientists working with living people can observe
these variables directly. Archaeologists must observe them indirectly
through their materisl correlates. Thus, archaeology must operate

largely within middle-range theory.

Culturs History and Population Change

Several thecretical approaches are available to archaeologists to
help them explain cultural and population change in prehistoric times.
The primary ones include cultural materializm and neo-evolutionism
(processual or New Archseology (Binford 1983; Harris 1979)), HMarxism
(Childe 1936; Leone 1982), historical-contextualism (Hodder 1986), and
culture history (Trigger 1982b). The spproach best suited to explain
prehistoric population change is culture history.

In the 1980s, cultural historical archaeology was unfairly
maligned for being too artifact-oriented, descriptive, and unconcerned
about how cultures change and, with rare exceptions (Trigger 1873),
was slmost entirely replaced by the cultural materialism snd neo-
evolutionism of the New Archaeology (Binford 1968, 1983). Over the
last few vyears, however, the culture history approach in American
archaeology has regained popularity (Deetz 1988; Trigger
1980, 1882a, 1985b). The goals of cultural historical archaeology are

"to explain individyal situations in all of their complex reality”
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(Trigger 1982b:32) and to compile culture histories (case-studies) of
prehistoric and nonliterate human societies, similar to those provided
by ethnographers and historians (Deetz 1988; Trigger 1982a).
Archaeological culture histories can then be used by ethnologists to
construct general theories of humsn behaviour (Deetz 1988:21). Ian
Hodder’'s (198B6) historical-contextusl spproach maintains that one of
the principal aims of archaeclogy is to document unique or specific
cultural contexts in past time. Cultural materialism =and Marxism,
like Malthusian and Boserupian demographic theory, carry too many
untested presumptions sbout how populsations and societies change to be
applicable to specific prehistorie or nistoric cases.

The study of human population change in historic times is the
domain of historical demography (Wrigley 1869) and in prehistoric
times it is the domain of demographic =archaseology (Hassan 1981;
Schacht 1881). Demographic archaeology "is the study of hinan
populations in an  archseological context” (Hassan  1881:1).
Palaeodemography, an ancillary data source for demographic
archaeology, is a term that should be restricted to the study of human
skeletal popu.ations in order to reconstruct the demographic profiles,
health, and diets of prehistoric peoples {Buikstra and Mielke 1985;
Hassan 1981:95). Cultural historical archaseology shares a remasrksbly
similar explanatory framework with both historical demography and
demograph * archaeology . An ecological spproach to demography =nd
history, inductive reasoning, an idiographic (limited space-time)
perspective, and, st lesst in the variant adopted here, a materialist

bias constitute the essential features of all three disciplinss
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(Cook 1981; Grigg 1980; Hassan 1981; Rotberg and Rasb 1985; Skipp
1878; Trigger 1973, 19884; Willigan and Lynch 1982; Wrigley 1989).
There are certain asdvantages to explaining prehistoric population
change within this type of framework as opposed to more general
theoretical frameworks (Malthusian, Boserupisn, Marxist).

One advantage is that an ecological approach to the study of
haman populations is holistic and realistic. Population change in real
situations is often multicausal; multivariate flow-charts and computer
similations are common tools for presenting the complex explanatory
models of demography (Katz 1987; Mahadevan 1986; Mosley 1978),
historical demography (Grigg 1980; Willigan and Lynch 1882:285) and
demographic archaeology (Ammerman and Cavalli-Sforza 1984; Black 1978;
Hassan 1981; 0°Shea 1978; Zubrow 1975). Referring to Figure 8, the
fertility rate for each human population, for instance, is the result
of complex interactions between the natural environment, bioclogy,
teclnology, and subsistence (Harrison and Boyce 1872; Hassan 1981;
Katz 1972,1987; Wrigley 1968). In turn, fertility can be altered by
sociocultural wvariables (contraceptive practices, marriage rules,
family size norms, desires for children, economic and sociopolitical
organization, warfare, religious beliefs (Bulataso and Lee 1883)).
Changes in any of these varisbles can produce population change
(Cowgill 1975a:129; Dumond 1975; Katz 1972; Willigan and Lynch
1982:380-381; MWrigley 1963). Since population change can in turn
stimalate numerous cultural changes, treating population as only one
of msny varisbles in a luman ecosystem with associated reciprocal

causal loops rezlistically depicts population change as both a cause
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and consequence of culture change.

Another advantage is that an ecological sapproach provides =a
framework for testing implications of higher level theory against
empirical data in specific contexts (Ellen 1882:74-78). Values for
variables can be estimated from archasological data (e.g. population
size), direct historic analogies (e.g. family size), or crosscultural
analogies (e.g. age at marriage, infant mortality rate).

An inductive, as opposed to a deductive, approach to general
theories of population change makes no s priorl assumptions about
prime movers of population or culture change (Ellen 1882:267). Each
archaeclogical situation can be considered a specific case study in
which the relationsghip of variables is empiricslly examined. Hather
than attempting to impose general theory on a specific case

(deduction), an inductive approach generates specific case studies for
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sssessing the reliability of existing general theorises and for
formulating new theories of human population change. It simply is not
possible, with aveilable high-level demographic theory, to "retredict”
adequately the smctual trajectory of population change for a specific
historic or prehistoric society (=zee Trigger 1973).

A materialist orientation to the explanation of prehistoric
population chenge is justified by historical evidence and is highly
operational in archaeological contexts. It is becoming increasingly
clear from historical and ethlnographic data that populations waxed and
waned, at least in pre-industrial societies, according to constraints
imposed by the natural environment, biology, technolegy, subsistence-
settlement, and socio-economic and socic-political systems (Grigg
1980; Skipp 1978; Wrigley 1968). While it is possible that the
fertility rate in any society is the sum total of the decisions of
individual families, partially influenced by cultural perceptions of
affluence and the economic costs and benefits of children (Bender
1979:210-214; Cowgill 1975a:515-518; Handwerker 1986; Hayden 13986:189-
192), it is extremely unlikely that such personal and ideclogical
factors would have determined long-term historical trends in a pre-
industrial society’'s population size to a3 greater extent than the
interplay between biological (natural fertility and disease),
environmental (crisis mortality), economic (absolute scarcity of food
end other critical resocurces), and socio-political (war and peace)
factors . In fact, prior to the eighteenth century , crisis mortality
was probably the largest single determinant of worldwide trends in

population growth (see Caldwell et al. 1887:30-31; Grigg 1980:283-285;
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Handwerker 1983; Hayden 1975, 1981; McKeown 1985; MeNeill 1976:3199-
200; Snow 1981; Wrigley 1963:89).

Fortunately for demograsphic archaesology, the more maierial
components of toman societies, which appear to have been the primary
canses of most documented cases of pre-industrial population chsnge,
are highly visible in the archseoclogical record. Despite criticism
{(Binford 1872:93-94; Hodder 1986), Christopher Hawkes's (1954)
hierarchy of inference in archaeology, which stipulates that
prehistoric technology, economics, social organization, and ideology
are increasingly more difficult to infer, has become = fundamentsal
working assumption of most archaeclogists (Smith 1987; Trigder
1984:282).

The idiographic emphasis of cultursl historiecal archseology is
snother benefit of using this approach to explain prehistoric
population change. Reiterating some of the previous discussion,
specific cases of human population change are often the result of a
unique combination of multiple causes operating within a brief span of
time on a local geographical scale. Population change, documented for
specific prehistoric (Sanders et sl. 1879) or historic (Wrigley 1988)
populations, is best described by s saw-toothed curve (Figure 7),
reflecting short-term fluctuations in birth, death, =and migration
rates. Mathematical or theoretical models of population change (e.g.
logistic and exponential growth curves) lack the resclution for either
predicting or explaining the sctual population history of small-scale,
regional populations ( Ammerman et a2l. 1878; Bronson 1975; Hiorns

1972). In fact, the relisbility of such general models cannot even be
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assessed without first comparing them to sctual case studies of

Only cultural historiecal archaeology,
and a materialist

with its

population change.
precise chronologies,

can hope "to explain individual situations in

Thus, only cultural

focus on micro-regions,

approach to prehistory,
all of their complex reality" (Trigger 1982b:32).

historieal archaeololgy can compile a set of specific case studies for

testing general theories and models of population change.

In summery, the culture history approach to prehistoric
demogrsphy denies the primsey of Malthusian and Boserupian theory. It
it

does not preclude the appliecation of empiriecal generalizations;
simply insists that such generalizations be used to explain specific

demographic situations, not as substitutes for demographic data.
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Pre-industrial Demography

The Industrial Revolution in eighteenth century Europe coincided
with the Demographic Transition, resulting in the permanent alteration
of millennia-old constants in human demography that were rooted in
patterns of fertility and mortality. While exact causes of the
Demographic Transition are still somewhat obscure (Caldwell 1881;
Wrigley 19638:146-202), it is certain that death rates, followed by
birth rates, declined considerably. In the modern world, virtually
every human society has either passed through or is still in the
Demographic Transition. Consequently, vital rates of populations from
developing nsations are inappropriate for defining the demographic
setting of pre-industrial snd prehistoric societies, such as the
Huron-Petun, a tribal-level society of swidden agriculturalists who
occupied south-central Ontaric between A.D. 900 and 1B50. A genersal
model of pre-industrial demography mist necessarily be derived from
ethnographic (Binford and Chasko 1976; Howell 1979), historic (Wrigley
1958), or prehistoric (palzeodemographic) data sources (Acsadi and
Nemeskeri 1970; Weiss 1973).

Population change in any lmman society is governed by three
factors: births, deaths, and migrastion. The best heuristic device
for explaining the intersction of these factors is the “bathtub”
analogy, where the level of water is population size, the tap inflow
is births, the open drain desths, and s ladle, for sdding or removing
water frcm the tub, represents in-migration and nut-migration (see
Wrigley 1969:82). According to demographic statisties for pre-

industrial socisties, inflow ranges from a low of 15 to an upper limit
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of 50 births per 1000 per anrum {Bongsarts 1883; Handwerker 1883;
Wrigley 1969:682). Outflow down the drain is far more wvariable; in
normal vyears death rates average 30-40 deaths per 1000 per annum
(Grigg 1980; Hassan 1981:117-123; Kunitz i988; Weiss 1973). In crisis
vears, occurring about once every 10-20 years from diseasse epidemics
or severe famines, death rates can soar to 80-80 deaths per 1000 per
annum (Grigg 1980:44-473). Unusually high death rates of 200-400
deaths per 1000 per annum, though probably rare occurrences in
regional populations (perhsps occurring once a century or more
(Harpending and Bertram 1875; Hayden 1975; Snow 1981:106)) can cause
such decline that recovery of a population to its former levels can
take several generations (e.g. Black Death of fourteenth century
Eorope (Grigg 1980:54) and the sixteenth century depopulation of
Mexico snd Peru (Cock 1981; Dobyns 1966, 1983)). The level in the tub
also can be quickly raised or lowered by adding extra water with =a
ladle or removing scme of the bath water: in- and oui-migration.
Migration is the movement of people in or out of an existing regional
population as the result of "pushes" (e.g. resource insufficiency
(Hammel and Howell 1987:155), environmental detericration, warfare,
and persecution (Jones 1881:255-260) in the donor population) and
"pulls" (e.g. uncontested land and resources and military security in
the recipient area (Jones 1981)). Colonization of uninhabited lands
is a specisl case of out-migration, if the colonizers relocate in
distant lands; internal colonization simply redistributes a regional
population, altering its population density. It is difficult to

estimate pre-industrial rates of migration, but values of 10-20 per
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1000 per annum are documented for rural out-migration in one region of
early seventeenth-century England (Skipp 1978) and for urban in-
migration in early eighteenth-century London (Wrigley 1889:148-150)
and certain cities of sixteenth-century France (Grigg 1980:108). The
growth of early cities, such as Teotilmacan and Uruk, appears to have
been fueled by in-migration from the rural countryside at about 5 per
1000 per annum (Cowgill 1975a:511). Prior to urbanization, however,
it is difficnlt to conceive of circumstances that would hsve triggered
large-scale migrations in prehistory, other than climatic
deterioration in marginal environments (e.g. Pueblo prehistory (Dean
et al. 1985)), disease epidemics, or warfare.

In summary, pre-industrisl population change seems to have bsen
controlled primarily by changes in fertility and mortality. Fertility
and mortality, in turn, are controlled by a nomber of proximate

determinants.

Pre-ind ial Feriili

There is a growing  consensus among demographers snd
anthropologists (Bongaarts 1880, 1983; Caldwell et al. 1987;
Handwerker 1983; Howell 1986; Enodel 1877; Lee 1877; HcKeown 1985;
Wilmsenn 1888) that “natural fertility theory” (lack of deliberate
birth control) applies to most pre-industrisl societies, particularly
hunter-gatherers and early sgriculturalists.

Marriasge in modern pre-industrial societies is universal and
occurs &t a relatively yvoung age, normally befores 20 vears of age (Nag
1862:163). Average age at menarche in such societies iz 1B vears

(Hassan 1981:128), but human females characteristically display a
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three to four year period of adolescent sterility between first menses
and regular ovulatory cycles (Bongasrts 1883). Thus, age at marriage
normally coincides with age of fertility. The normal interval between
live births in =z natural fertility population is equal to the sversge
duration of postpartum amenorrhes (10-13 months), plus the time
elapsed before & new conception (6 months), plus © months from
conception to birth, totalling 28 months (Bongaarts 1983; Hassan
1881:127).

John Bongaarts (1883) has defined four proximate determinants of
natural marital fertility:

1y Postpartum infecundability period

2) Waiting time to conception

3) Intrasuterine mortality (spontaneous abortion)

4) Permanent sterility
The ultimate determinants of these are the intensity, frequency, and
duration of breastfeeding and the freguency of intercourse (the length
of the fertile period during the menstrual cycle is a constant - two
days). The specific values of proximate determinants (3) and (4) tend
to be fixed by biological rather than cultural factors. Intrauterine
mortality is roughly 15-20% of all conceptions. The average sge of
permanent sterility in females of developing societies varies little,
ranging between 39 and 41 years (menopause occurring slightly later at
44-5]1 vyears of age). Sterile marriszes account for only 3% of total
marrisges in such societies (Bongaarts 1983:122-127).

Proximate determinants (1) and (2) are influenced by =&

combination of biological and cultural factors (Figure 8). The
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duration of postpartum infecundability is primarily determined by
breastfeeding practices. Nipple stimulation during breastfeeding
increases prolactin in the mother’s bloodstream which suppresses
ovulation (Konner and Wortlman 1980). In fact, if breastfeeding and
suckling of an infant iz frequent, intense, and of relatively long
duration, postpartum infecundability ecan last up to 13 months on
average (Bongaarts 18983). Postpartumn infecundability can be extended
even longer if the mother is poorly nourished. Malnourished mothers
produce considerably less (40%) milk volume than sdequately nourished
ones (Wray 1978), causing the infant to suck longer, more frequently,
and more intensely. Furthermore, in societies thst are prone to
seasonal food scarcity, such as the !Kung Bushmen (Howell 1973;.8886)
end presumably most prehistoric groups, &age at weaning is often 2-3
years and infant diets are not heavily supplemented (Van Ginneken
1878). This would further increase breastfeeding duration and
intensity, suppressing ovulation even longer. Thus, rather than e
critical-level of maternal fat (22%) controlling owvulation (Frisch
1882), it is generally agreed (Bongaarts 1980,1983; Howell 1986;
Knodel 1977; Menken and Bongaarts 1978; Scott and Jolmston 1985; Tyson
end Perez 1978; Wilmsen 1988) that the duration and intensity of
breastfeeding is the predominant determinant of the duration of
postpartum infecundability. Therefore, variation in birth spacing
among natural fertility populations is due to varisble breastfeeding
patterns caused by differences primarily in maternal nutrition and
supplemental feeding of infants.

The second proximste determinant identified by Bongaarts (1883),
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the waiting time to conception, is ultimately determined by the
frequency of intercourse. Given that the length of the fertile
"window” in human females is only two days (Bongaarts 1883:120-121),
in order for a conception to occur, intercourse must either be timed
perfectly to this fertility window, doubtful in pre-industrial
situations, or it must be relatively frequent. Six to eight months is
the aversge time to coneeption in natural fertility populations
(Bongaarts 1983). Obviously, for societies that have high divorce
rates, that 1live in overcrowded single-room dwellings, or that have
large periods of spousal separation (e.g. Huron and New York Iroguois
(Engslbrecht 1987)), the mean wait time +to conception will be
relatively long (Nag 1962).

In summary, 1t is entirely possible that pre-industrial
populations were not forced to regulate their numbers, except under
rare conditions of local Malthusian crashes. A combination of
periodic food shortages and late sge at weaning could have functioned
as effective natural regulators, maintaining population levels in
balance with food and other critical resources (Handwerker 1983:16-
17). Nevertheless, a number of demographic researchers support the
notion that past lumsn societies attempted to limit population growth
with cultural mechanisms. Population pressure advocates (Abernethy
1979; Binford 1988, 1983; Cohen 1877; Harris 1979; Sanders et al.
1979; Smith 1972) believe that past humasn populations practiced s
variety of population regulating mechanisms, such as coitus
interruptus, postpartum abstinence, abortion, and infanticide, but

that these were s=pplied ineffectively and did not curb population
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growth over the long-term. Others (Birdsell 1968; Denham 1974; Hassan
1881; Hayden 1975, 1981), citing ethnographic data on human foragers
such as the Anstralian Aborigines and Netsilik Eskimo, believe that
‘for much of humsn prehistory population growth was effectively held in
check by both a nomadic existence (Binford and Chasko 1878; Lee 1880;
Sussman 1972) and a ruthless appliecation of cultural mechanisms of
population control, especislly infanticide, during periods of severe
resource stress. None of these positions are tenable, however, in
light of recent re-evalustions of prehistorie population control.

First of =all, the fertility patterns of tuman foraging
populations, such &s the !Rung Bushmen, Tiwi, and Australian
Aborigines, conform entirely to natural fertility theory (Handwerker
1983:11-14). Furthermore, the life expectancy of foragers 1is
typically low (30 wvyears at birth (Howell  1879:118)), and
consequently, mnoderate fertility and moderate mortality, except for
crisis famine vears (see below), would have been sufficient to limit
popu. -1 growth in ecologically-circumscribed foraging societies,
without Iinvoking deliberate population control mechanisms {(Coale
1874)., There 1is also no definite evidence that documented fertility
increase and mortality decrsese among settled hunter-gatherer groups
(Roth 1985) is indspendent of increased access to Western medical aid
and foodstuffg (Hayden 1981: 522).‘

Another reason why the theory of deliberate population control
cannot be generalized to all of prehistory is the poor quality of
ethnographic data on which it is based (Caldwell et al. 1987:30). For

example, Birdsell’s (1968) generalization sbout the prevalence of
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infanticide in prehistory (15-50% of Pleistocene births) is based on
guestionable statistics compiled from only a few ethnographic accounts
of marginal forasgers, such as Australisn Aborigines, Eskimoces, and
the !Kung. In fact, it is unlikely that either sbortion (Benedict
1972:80; Scrimshaw 1883:257) or infanticide (Howell 1879,1986) wers
comeonly used to control population growth. Abortion carries a 1X
maternal mortality risk and s much higher risk of sterility and
morbidity (David 1883:228). Ethnographically documented cases of
infanticide for such groups as the !Kung indicate that infanticide is
used infregquently (Denham 1874; Howell 1886:182) and mostly to
eliminate wesk, malformed, sickly, or twin babies (sbout 1% of =all
live births in theory (Hassan 1981:155)), who would prcobably die later
snyway. Only among pre-industrial societies who lived in relatively
harsh environments, where food shortages were freguent, would zbortion
and infanticide have been a common method of birth control (e.g. the
Yanomamo, who inhabit an "ecological desert", have a  15-20%
infanticide rate (Chagnon 197Z2; Neel 1977)).

Coitus interruptus and postpartum abstinence, particularly the
latter, were probably the most common cultural mechanisms of pre-
industrial birth control. Coitus interruptus, however, is not a very
good method of contraception, just 15-30% effective (Hassan 1981:182).
Postpartum abstinence, on the other hand, ought to prolong non-
pregnancy as long as it is practiced. Abstinence was probably the most
important factor, in addition to breastfeeding practices, contributing
to inter-societal variability in fertility rates in prehistoric times.

The seventeenth-century Huron, for example, practiced postpartum
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sbst-isnce as a very effective means of contraception (Engelbrecht
1987). Huron women avoided intercourse for two to three years while
nursing each child (Thwaites 18368-1901, 8:127), resnlting in very low
birth rates (Wrong 1839:127). It should be noted that postpartum
abstinence may be an unintentionsl contraceptive; some pre-industrial
populations practice abstinence in conjunction with  prolonged
breastfeeding in order to enhance the survival of each child (Van
Ginneken 1978). Closely-spaced births lead to early weaning which in
turn decreases infant survival through insufficient post-weaning
nutrition (Solimano and Vine 1882; Winikoff 1982).

Three basic factors, breast.feeding duration and intensity,
postpartum abstinence, and infant mortality rate (the latter a
function of overall level of nutrition in soclety, frequency of food
scarcity, and disease) perhaps can explain, at the proximate level,
most cases of pre-industriasl population change (Bongaarts and Menken
1983:34-35; Handwerker 1383).

In summary, pre-industrial fertility (i.e. prior to the modemn
Demographic Transition) is essentislly described by natural fertility
theory: universal marrisge and fecund period at age 20 for femsales,
age-specific fertility rate decreasing naturally with age, minimm
live-birth spacing of 28 months, and permanent sterility in femsales at
age 40. Estimating the most likely values for prehistoric adult
female longevity (28-37 years), infant mortality rates (30-50%), and
live-birth spacing (40 months), Fekri Hassan (1981:128-138) sugdests
that the total fertility rate in prehistoric times would have ranged

from 3.3 to 5.7 live births per female. Table 3, adapted from
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similar tables in Bongaarts and Menken (1983:35); Dumond 1975:717;
Hassan (1981:126-138); and Handwerker (1983:10) (ultimately derived
from model life-tables in Coale and Demeny (1966)), presents a range
of possible values of the aversge number of children surviving to age
20 and corresponding net reproduction rate (RO) for select adult life
expectancies and total fertility rates for stable prehistoric
populations. The most striking feature of this table is that the
potential for population growth in pre-industrial societies is =a
function, not Just of fertility, but of the interaction between
fertility and mortality. Small changes in either (such as a raising
of life expectancy from 20 to 25 years or an increase in totsl

fertility by cone child) can initiaste dramatic population growth.

Pre-industrial tali

According to studies of living hunter-gstherers (Howell 18979:116;
Weiss 1973) and palasecdemographic populations (Acsadi and Nemeskeri
1970; Angel 1984; Hassan 1881:85-123; Weiss 1973), prehistoric hunter-
gatherers and early sgriculturalists had relatively short life
expectancies (life expectancy at birth or e0 = 20-30 vyears; life
expectancy at age 15 or eld = 13-25 yesrs). In prehistory, the
average life expectancy at birth (e0) was about 25 vyears sand the
average length of life for an adult femsle probasbly fell between 29
and 37 years of age and for adult males between 33 and 41 years
(Hassan 1981:128-1293}. Infant mortality rates averaged 30-50%
(Hassan 1981:138; Weiss 1973:49) and are largely responsible for

variability in pre-industrial 1life expectancy at birth figures.
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Table 3, Average Nusber of Children Surviving to Age 20 and
Net Reproduction Rates for Stable Populations with
Differant Fertility and Mortality Rates. ¢

Total Fertility Rate

Life Crude
Expectancy  Death
at 3irth Rate 3 4 3 b
{20} iper 1000
per annua)
20 50 1.0 1.3 2.0 2.4
[0.5) {0.7) (1.0 {1.2)
25 4 1.3 1.4 2.3 2.8
{0.8) {0.9] {1 {1.4)
30 33 1.6 2.1 2.6 3.2
(0.8) (1.0 {1.3) (1.8}
3 29 1.8 2.4 3.0 3.b
(0.9 {1.2) {1.5) {1.8)

¥ adapted from Bongaarts and Menken (1983:33), Dusond (1975:717)
Nusbers in parentheses are et Reproduction Rates (RO} where
RO = Total Fertility Rate x 0.488 x (No. of Children
Surviving to age 20 / Total Fertility Rate)

RO values greater than 1.0 indicate 2 growing population
{to convert RO values into Rate of Potential Matural Increase (r)
r = ln RO/20 years}
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Why were mortality rates so high in pre-industrial times?

There are two types of mortality rates in pre-industrisl
societies: normal and crisis. Normal mortality is characterized by
death rates of 30-40 deaths per 1000 per annum (Grigg 1980; Hassan
1881:117-123; EKunitz 1986; Weiss 1973). Crisis mortality, occurring
about once every 10-20 vears from disease epidemics or severe famines,
could double the normal death rate to 80-80 deaths per 1000 per annum
(Grigg 1980:44-47). Extremely high death rates of 200-400 deaths per
1000 per annum, occurring every 100-500 years as the result of unique
historical catastrophes (floods, earthquskes, disease epidemics)
(Harpending and Bertram 1975; Hayden 1975; Snow 18981:108)) likely
resulted in local popualation extinctions, perhaps represented by
discontinuities in the archaeclogical record of a region (MeGhee
1978:36; Snow 1981).

Referring to Figure 9, it is obvious that the normal 1level of
mortality and the freguency of erisis years sre directly related to
determinants that would generally have been out of the control of pre-
industrial peoples, particularly for these living in more marginal
environments. Climate, environmental  hazards, disease, and
malnutrition =are the primary determinants of prehistoric mortality.
Each is discussed below with special reference to the Huron-Petun.

Prehistoric disease caused far more deaths in the Old World than
in the New World. Acute crowd infections (e.g. smallpox, plague, and
measles) require extremely large populations for endemicity (Armelsgos
and McArdle 1975; Black 1975). Measles, for example, requires 1.5

million people to be sustained endemically (Cockburn  1977).
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Populations of the prehistoric New World were just too s=small and
spread out to support acute crowd infections, except in Peru and
central Mexico (Cook 1981; Sanders et gl. 18789). It is possible that
the lack of domestic animasl vectors in the New World prevented the
establisiment of acute crowd infections among aboriginasl populations
(McNeill 1876:178). Palseopathological dats from prehistoric Native
American skeletons and coprolites indicate robust and  healthy
populations; intestinal parasites (Cockburn 1877), ossecus and
pericdontal disease (Pfeiffer 1888), tuberculosis ({Duikstra 1981;
Clark et al. 1987), =and perhsps syphilis (Baker and Armelagos 1988)
are the only diseases clearly documented for the prehistoric peoples
of the Americas. BRlood serum studies of Amazonian tribes suggest that
hepatitis, herpes, staph and strep infections, and zoonotic diseases
also would have been prevalent (Black et al. 1977). Except for
syohilis (Armelsagos and Baker 1968), the one-way transfer of disease
between Europeans and Native Americans in the sixteenth century and
its catastrophic consequences (Crosby 1878; HcNeill 1976) support *the
hypothesis that acute crowd infeetions were unknown in the prehistoric
Americas. Thus, it seems likely that epidemic disemse did not have
significant impacts on prehistoric mortality rates in the New World,
particulary north of Mexico (Binford 1983:209; Kunstadter 1872:324-
325).

In the absence of disease epidemics, environmental hazards and
accidents would have caused most of the adult deaths in Native
American societies. Environmental hazards would include respiratory

and eye infections from spending all winter in cramped, smokey
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dwellings as well as interpersonal violence (i.e. homicide,
senilicide, and warfare). Accidents, including burns, wounds, broken
bones, drowning, hypothermia, snakebite, and starvation (resulting
from being lost in the bush in winter), would have accounted for at
least 25% of all adult deaths (fcsadi =nd Jdemeskeri 1970:180-181;
Chagnon 19872; Neel 1970; Steegman 1983). Childbirth complications
would have killed 5-10% of adult females. Heart disease, stroke, and
cancer are virtually unknown for living pre-industrial societies,
being diseases of old age. Only B% of pre-industrial pecples reach 60
vears of age (Howell 1473).

Climate and malnutrition would have been closely linked causes
of mortality in prehistoric northeastern North America, homeland of
the Huron-Petun. Winters in the Northeast last generally 4 - 5 months
and would have been a time of extreme food s=carcity Jor hunter-
gatherers (Clermont 1974; Rogers 1986:205-208; Snow 1881; Steegmann
1983). Very cold winters with high snowfalls, occurring about every 34
yvears in the Northeast (Snow 1981:108), would be particularly bad,
since deer herds would be cut by half (Smith and Verkruysse 1983:26-
28) and thick ice on the lskes would prevent fishing. Late spring
break-up would have had dire conseguences for smell groups of hunter-
gatherers on the edge of starvation, as country foods, stockpiled the
previcus fall, would have run out (Colson 1978:21-22) or would have
lost most of their nutritional value from processing snd prolonged
storage (Keene 1981:138-141). Typically, infants, the old, and the
sick are the first to die in famine situations (Dirks 1980). Early

sgriculturalists, such as the Huron-Petun, may not have fared mch
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better over the lean winters than did their foraging neighbours,
especially in winters subsequent to two consecutive crop failures.
Those individusls not killed outright by starvation and exposure in a
bad winter would have a high morbidity and might succumb to relatively
minor illnesses becavse of their weakened physiclogical and
psychological state of health (Steegmann 1883:249-251).

The frequency of periodic crashes in major food resources, such
as deer and corn, would have created a state of chronic malnourishment
among prehistoric Native Americans living in the Northeast. Referring
to Table 4, the average periodicity of short-term scarcity cycles for
key food resources in the prehistoric Northeast is 5-10 years. Short-
term resource scarcity can be buffered by several strategies (food
storsde, exchange, and famine foods) (Colson 1973). Short-term
resource stress wsually does not kill healthy adults, but it does

ki1l malnourished infants.

Table 4. Periodicity of Short-Term Resource Stress for Select
Prehisturic Foods in Northeastern ¥orth America.

Food Resource Periodicity Source
(yea=s)
Nuts 3 Keene 1881:62-69
Wild Rice 3 Trigger 1985b:85
Deer 10-12 Smith and Verkruysse 1983
Snow 1981:106
Hare 7-10 Rogers 19866
Canada Geese -7 Rogers 1986
Corn ) Heidenreich 1971:58
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Protein-calorie malnutrition and the unavailability of sufficient
and appropriate supplementary foods for infants and weanlings can
dramatically increase infant mortality rates (Chen 1983; Solimanc and
Vine 1982; Wetterstrom 1986:115-123). Weanlings, children between six
months and three years old, are particularly wvulnerable to the
synergism between malnutrition and infectious diseases, mainly
diarrhoeas (Winikoff 1982). In fact, deaths of one to two year olds
in pre-industrial societies constitute 25% of infant mortality
statistics (Chen 1983:204-205; Winikoff 1982:115). The main causes of
infant deaths are birthing trauma, infections (dimorrhea, respiratory
infections, including tuberculosis), and protein-calorie malnutrivion
(Chen 18983:205), =all linked in a positive-feedback or synergistic
loop. Malnourished mothers have low birth weight babies, low birth
weight leads to greater risk of infections, infectionis lead to
malnourishment, and malnourishment increases the rate of infection and
risk of death {(Chen 1983:214; Rotberg and Raab 1585:3056-308; Solimano
and Vine 1982; Taylor 1885 ). Poor hygiene and sanitation canditions
(lzck of refrigeration, dirt floors, contaminated drinking weter and
eating utensils, sharing living quarters with animals, overcrowded
houses) exacerbate +‘he malmutrition-iiifection synergy (Chen 1983;
Mosley 1982) . Thus, it is hardly surprising that infant mortality
rates sccount for 50% of all deaths and for the low life expectancy at
birth (e0 = 30 years) in pre-industrial and prehistoric societies
(Chen 1983:188-201; Hassan 1981:138; Weiss 1973:26-29).

Long-term cycles of resource scarcity, with pericdicities of 50-

200 vyears or more, are unpredictable and would have caused
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catastrophic depopulation and perhsps actuasl extinction of small,
isolated groups in prehistory (Hayden 1975, Jochim 1981:181-184;
Rogers 1986;Snow 1981). While populations can recover in a mere 10-20
vears from a severe mortality crisis (Weiss 1975), an egually likely
outcome is population extinction from random fluctuations in sex
ratios in a depleted popul~tion (Kunstadter 1972:318-320; Wobst 1974).
The latter cutcome, in fact, seems more likely, if it is true that
prehistoric lhuman bbpulations were adjusted, according to "Liebig's
Law of the Minimum”, to short-term rather than long-term resource

stress periods (Hayden 1975; Jochim 1981:181-182; Snow 1981).

Population Change

Prehistoric population change is the net outcome of fluctuating
fertility and mortality rates. In- and cut-migration only have a
significant effect on population trends in small, 1loeal populations
{Comgill 1975a:509). Fertility rates fluctuate relstively little
{realistic rates fall between 25 to 45 per 1000 per annum (Hassan
1981:140; Wrigley 19639)); mortality rates in normal years fall between
30-40 per 1000 per annum, but in crisis vears they often double, and
in exceptional years can approach 200-400 per 1000 per annum (Grigg
1980; Wrigley 1869). Regional population trends in prehistory often
display a sawtcoth or step curve (Figure 7) with a trend over time to
populstion growth (Ammerman et al. 1976:31; Bronson 1875:68-63; Grigg
1980:52; Sanders et al. 1972:183-219; Schacht 1884). The stepped
pattern of regional population growth in prehistnry is the result of
fertility rates exceeding mortality rates by 1 to 5 per 1000 per

annum (Cowgill 1975a:511; Hassan 1981:140) and the sbsence of extreme
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crisis mortality vears. QOf conurse the latter were inevitable but, if
they did not exceed 60 deaths per 1000 per annum and a freguency of
one per century, regional population could gradually incresse in a
"ratchet"” manner (Snow 1881).

The potential 1limits to prehistoric population growth €£all
betweenn a theoretical maximm of 30 per 1000 per annmum (Ammerman et
al. 1976; Cowgill 1975a) and historically-documented maximmms of 10 to
17 per 1000 per ammum (Grigg 1980; Wrigley 1969:54). Table 5 presents
several pre~industrisl population growth rates calculated from either
archaeological or historicai data. Exciuding questionable values for
Iron Age Britain and Ancient Greece, it is evident that prehistoric

population growth seldom exceeded a rate of 10 per 1000 per annum.

Table 5. Pre-industrial Population Browth Rates.

fAnnual
Population Growth Rate Reference
{per 1000 per
ang. o)
New World {10,000-5000 B.C.) 0.8-1.0 Hassan 1981
0id World Neolithic {B0G-4060 B.L.) 0.8-1.3 Carneiro and Hilse 1946
Linearbandkeranik (4500-4000 B.C.)

Aldenhoven Platte, Germany 13 Amsersan and Cavalli-Sforza 1984
Uruk (3rd millenius B.C.) 6-1 Adams and Nissen 1972
Attica, Greece (Bth century B.C.) 40 Snodgrass 1977,1980
Iron fge Britais (500 B.C.-A.D, 300} 30-40 Cunliffe 1978
Valley of Mexico (A.D. 1000-1519) 7 Sanders et al. 1979
Black Mesa, SW U.S. (A.D. 800-1100) 9 Swedlund and Sessions 1976
Nogollon-Mimbres, SW U.S.

(R.D. 200-1450) 3-8 Blake et al., 1984
Hay Hollaw Valley, SW U.S5.

{A.D. 700-1350) 7-10 Iubrom 1973
Mockingbird Mesa, SW U.8.

(R.D. 900-1250} 11 Schianger 1988
Western Eurape (16th century) 6-11 Brigg 1980
France {i7th century) 2-5 Grigg 1980
England (17th century) i~4 Grigg 1980



CHAPTER 4
METHODS FOR ESTIMATING PREHISTORIC POPULATION SIZE

The estimation of prehistoric population from archaeological data
is an exercise in middle-range theory. The unobservsble entity is the
nomentary population, the sactual number of people that lived in a
particular house, settlement, or region at =& certain time in
prehistory. The observable entities are the environment and material
remains of that prehistoric population, and, in the case of the New
World and other portions of the nonliterate world that were contacted
by Europeans between the sixteenth and nineteenth centuries,
historieal census data from first contact accounts. Referring to
Figure 10, certain cbservable entities are better (i.e. more accurate)
than others for estimating prehistoric population size. Assuming
total preservation, burials (dead body counts) and settlement remsins
{number and size of houses and settlements) should display the highest
correlation with momentary population. Other archaeological remains,
such as the amount of accummlated artifacts, feood and other refuse,
are less directly correlsted because, samong other factors, they also
covary with time (i.e. duration of occupation) (Tolstoy and Fish 1875;
Warrick 1988b). Historical census data, regional carrying capacity,
and population density exhibit the lowest correlstion with prehistoric
population size, primarily because of problems with unifarmitarisn
assumptions.

Archaeclogists have estimated the size of past populations from
ecological (Jochim 1976; Zubrow 1975), historiecal ¢(Dobyns 1966, 1983;

Heidenreich 1971; Snow 1980), burial (Angel 1872; Asch 1976; Howell

70
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1982; Howells 1960), and archaeological data (Adams 1965; Ammermsn et
al. 1878; Blake et al. 1986; Cook 1972; Cook and Heizer 1968; Hassan
1981; Plog 1974; Renfrew 1972; Sanders et al. 1979; Smith and Young
1984; Trigger  1985; Turner and Lofgren  1966). Of these,
archaeological data are the most asppropriate estimators of population

size for Iroquoian prehistory.

Carrying Capacity

Carrving capacity is a theoretical coneept in biclogy that has
been applied to himan populations by anthropologists (Carneiro 1960;
Rappaport 1968} and archaeologists {Bayliss-Smith 1874; Casteel 1972;
Jochim 1978; Keene 1981; Kirby 1973; Sanders et al. 1879; Zubrow 1375)
and refers to the meximum population that can be supported in a given
environment with a given subsistence technology. In response to
criticism (Brush 1975; Hayden 1975; Cowgill 1875a,b), archaeologists
redefined carrying capacity to refer to the maximmm population that
can be supported during a short-term scarcity of any critical resource
{essentially Liebig's Law of the Minimnm) (Glassow 1878; Hassan
1981:161~175; Snow 1981).

Estimating carrying capacity of actual prehistoric sgriecultural
societies, such as the Huron-Petun, has become intimately sssociated
with catchment analy=is (Vita-Finzi and Higgs 1870) s=nd Robert
Carneiro’s (1980) formula:

Population Size = Y
AR + YD

where T is the total amount of arable land svailable in ha, VY is the
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cultivation period in years, R is the fallow period in years, and A is
the area in ha required per capita to meet annual subsistence needs.
Following Heidenreich’'s (1971:168-200) excellent study of Huron
agriculture, Iroquoian archaseologists (Bond 1985; Horne 1987; Jamieson
19686; R. MacDonald 1988; Snow 1986; Sykes 1980; Vandrei 1987;
Willismson 1985) have undertaken catclment analyses to arrive at =
better understanding of village duration, relocation, =and site
ecology. Howsver, despite comprehensive simnlation models that relste
site catchment radii to village duration and population (R. MacDonald
1986; Snow 1986; Sykes 1980), no researcher has successfully
delineated the =actual extent of cornfields around any Iroquoian
village site, nor are precise estimates of village duration available
for a specific site (except perhaps for Crawford Lake (Finlayson and
Smith 1887) and certain historically identified seventeenth-century
villages). Even if the two-kilometre average distance between
suceessive Iroquoiasn villages (Bond 1885; Horne 1887; Jamieson 1886;
Warrick and Molnar 1886) accurately reflects village catchlment size
and the distribution of mature pine stands around Late Prehistoric
Huron wvillages defines former cornfields (Bowman 1878} (=mee Figure
113, other assumptions of the carrying capacity method seriously limit
its ability to provide reliable population estimates.

The major problem with carrying capacity as = measure of past
population is its static, uniformitarian approach to environmental
reconstruction and subsistence (Asch 1976:17-18; Ellen 1982:42; Hayden

1975). @Quantitstive estimates of corn yields (1245-1880 kg/ha) for
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Figurs 11. Inferrad smsize of agricultural catchments for Late
Prehistoric Huron village sites. A Pickering cluster (data from
Poulton 1978 and Willismeon 1983); B Barrie cluster (data from
Lennox et al. 1988 and Warrick and Molnar 1988). Catchments defined
by distence between successive villages and distribution of mature
pine stands observed in the late 18th and easrly 18th century by
land surveyors.
prehistoric Iroguoians are based on the triangulation of seventeenth-
century Huron yields (Thwaites 18896-1301, 15:157), a study of one
relict Petun cornfield (Heidenreich 1874), nineteenth-century
agricultural census data for Eurocsnadian farmers (Heidenreich
1971:189-193), and twentisth-century interviews of Iroquoisn
subsistence farmers (Fenton 1945). While these figures may accurately

reflect seventeenth-century Huron-Petun vields, do they apply to

prehistoric times? Moreover, the productive period for Iroquoian corn
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fields may have been substantially longer than the commonly cited 10
vears. Empirical data suggest that Iroquoisn corn fields could have
been used indefinitely with no fallow period.by intercropping corn
with beans on alkaline soils (Hasenstab 198B8).

The relative proportions of non-sgricultural food and specific
food species in the Irogquoisn diet are also poorly known. Isotope
study of Ontario Iroguoian skeletal remains suggests considerable
chronological wariation in the percentege of corn {(or corn-eating
animals) in the diet, ranging from 20 to over 30% (Schwarz et al.
1985). Even if the Iroquoian diet was precisely known, the problem of
how to reconstruct the density of food species from measurements made
in a modern environment that is substantially different from the
prehistoric one would still remain.  Further, gradual changes in the
prehistoric environment caused by prolonged Iroguoian occupation of =
region, such as forest succession (Bowman 1879) and local extirpation
of preferred food species, have yet to be documented with good
chronological control.

Another problem with carrying capacity , assuming it can be
operationalized, concerns the mnaximum populaticn estimste and its
relstionship to short-term scarcity. For example, Heidenreich
(1971:197-199) calenlated the maximum ecarrying csapsecity of the
historie Huron territory at 60,000 people, but actual population is
estimated at only 33% of this figure. Cross-cultural data reveal that
actual population totals for most hunter-gatherers snd simple
agriculturalists &£v normally at 50% or less of carrying capacity

(Bayliss-Smith 1978:131-133; Hassan 1881:49-50). This raises several
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questions. What scarce critical resource is limiting population size?
Is population size limited by scarcity every 10, 25, or 100 years?
Is population size limited by actual resource scarcity or perceived
resource scarcity (see Bronson 1975)? To what degree does under-
utilizagtion of =2 region’'s carrying capscity reflect a society’s
emphasis on leisure time, an ascceptable level of food energy output to
labour energy input (Bayliss-Smith 1978), political proseriptions on
land-use, or trade in foodstuffs (Ellen 1882:42)?

Carrying capacity is not =a useful method of estimating
prehistoric population size because it cannot deal with the dynamics
of mman ecosystems, many of its variasles defy precise
quantifieation, =and it supplies an unrealistic maximm estimate of

population.

Population density
Regional population size in prehistory can be spproximated by
back extrapolation from either carrying capacity or ethnographic data

on populatir- density. The general forumla is:

Population = populatiocn density x territorial area

where population density is the number of persons per 100 sguare
kilometres and territorisl area is the number of squsre kilometres.
The shortcomings of carrying capacity have already been

addressed. The use of ethnographic analogy to retrodiet the

population density and ultimately the population size of a prehistoric

group from historic observations of a similar group also has a number

of serious problems. First, it is very difficult to reconstruct the
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size of prehistoric territories. While direct historic =analogy
peimitted Dean Snow (1880) to reconstruct Eastern Algonkian cultural
territories using drainage basins as the boundaries, how dces one
reconstruct territories in the absence of historie information?
Another related problem concerns the applicability of early historic
population density figures to prehistory. What about the possibility
of protohistoric epidemics? Substantive uniformitasrianism, assuming a
constant population density for a certain region  throughout
prehistory, ignores the possibility of prehistoric change in the size
of both population and sociopelitical territories. Such an approach
also ignores the synchronic variasbility in population density within
the same society. Different tribes of the historic Huron, for
example, had remarksbly different populsation densities, ranging from
6000 to 2000 people per 100 square kilometres of settled ares
(Heidenreich 1971:108). The Huron-Petun, assuming a population of
25,000-30,000 and a mnting territory of 17,000 square kilometres, had
a population density of 147-176 people per 100 square kilometres. The
historic Mohawk, despite a subsistence pattern and environment similar
to the Huron-Petun, had a density of only 80-113 persons per 100
square kilometres of hunting territory (Snow 1980:33). Discrepancies
like these suggest that back extrapolation of population density,
particularly for prehistoric groups who lack historic analogs, should
not be used as a method of population estimation. In feect, rekri
Hasssn (1981:35-37) argues that, without independent empirical
estimates of population size and density from archaeclogical

settlement-subsistence data, sapplication of a theoretical or average
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population density figure to regional prehistoric contexts necessarily

carries a 50% error margin.

Historical Census

In certain respects, New World archaeologists are fortunate to
have historical ethnographies and population estimates for most
aboriginal groups at the time of first contact, dating from the early
sixteenth to the late nineteenth centuries. It is highly unlikely,
however, that historic accounts of first ZEuropean-Native American
contacts accurately portray sboriginal societies in s pristine state,
untouched by European influence (Trigger  1982a:13; 1984:287;
1985b:114-118). This is especially true for Native American
demography. Because of the possibility of substantial depopulation of
Native American socisties from epidemics of European disease that
occurred prior to recorded contact with Europeans (Crosby 1876; Dobyns
1966, 1983; Ramenofsky 1987a, 1987b), the first historical censuses of
most MNative Americans masy drastically underestimate precontact
populations.

Historieal popdlatiop data for the Huron-Petun, although
informative sbout seventeenth-century numbers (Dickinson  1980;
Heidenreich 1971; Trigger 1885b snd see Chapter 2Y, have 1little
utility for reconstructing prehistoric population size. First, the
historical records themselves may provide insccurate estimates even of
seventeenth-century aboriginal population, because of bilased or
inadequate census-taking and reporting (Trigger  1885b:232-240;

Ubelaker 1881:178-178). Secondly, historically-recorded population
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Sizes camnot be applied to prehistoric times because of the uncertsin
megnitude of demographic collapse caused by unreported or poorly
reported disease epidemics of Europesn origin (Trigger 1985b:242;
Ubelaker 1981:177).

The accuracy of precontact population estimates produced by all
of the methods commonly employed by historical demographers, such as
depopulation ratios (Borah and Cook 1963; Dcbyns 1986,1983), disesass
mortality models (Ramenofsky 1987b), and census projections (Cook
1981:75-107), rely slmost exclusively on educated guesses concerning
the type eand number of diseases that could have afflicted
protohistorie Native Americans and their associated mortaslity rates in
a "virgin-soil" or non~imnune population. The formula used is:

Pre-epidemic Post~epidemic population
Population = —-————r———mmmmm

1.0 - Hortality or Depopulation Rate

However, documented mortality rates for wvirgin-soil smallpox
epidemics, for example, range from 30% to 92% (Johnston 1987;
Ramenofsky 1887a:146-148; Upham 1986). Because of the multiplier
effect, selection of a particular mortality rate is crucial to
precontact population estimates. To illustrate this point, mortality
rates of 90% and 95% applied to post-epidemic populatioﬁs of 1000 and
500 respectively produce the same pre-epidemic estimate of 10,000
pecple; however, using 90% for both yields a pre-epidemic population
of only 5000 people for the 500 post-epidemic census figure (Enow
1880:35). Dobyns (1966:404) has stressed the need to use his Z20:1

depopulation ratioc cautiously and recommends that, where possible, .
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precontact population size should be measured by independent means to
cross-check the depopulation estimate, as exemplified by his study of

Timucuan demography (Dobyns 1883). Even Noble Cook’'s (1881:114)

exhaustive study of historical census data for sixteenth century Peru

resulted in an aceceptable pre-Columbisn Peruvian population ranging
from 5.5 million to 8.4 million. Such inaccuracy inspires little
confidence in the =sbility of historical demography to estimate
prehistoric population size. It is obvious that retrodicting pre-
contact Native American populstion size from historical census data
has serious difficulties, not to mention that such data are wholly

inadeguate for dealing with demographic change in prehistory.

Artifacts and Food Remains
The total amount or density of artifacts and food remsins in or
on the surface of an archaeological site has been used to estimate

prehistoric population size (Clark 1954; Cook 1972a,1972b; Feinman et

-al. 1985; Jochim 18768:174-178; Parsons 1971,1972; Sanders et al, 1979;

Schiffer 1978; Wheat 1972). Hichael Schiffer (1976:80-83) provides
the most comprehensive formulas for calculating populatioﬁ' " from

artifact numbers:

Population = ~—~———=r——m—m—— %x No. persons/household

where TD is the totml number of artifacts discarded st the site, L is
the use-life of a particular artifact, k is the number of artifacts

per household, and t is the occupation span of the site.
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Food remsins can be transformed into population with this
formula, by substituting total edible meat weight or kilocalories for
artifacts and humen nutritional requirements (in kiloeaslories) for
artifact requirements per unit of time. The underlying assumption
relsting artifsct and food remains to the number of people is constant
consumption rate. In addition, the number of persons per family or
household must be supplied. Even if accurate values for consumpticn
rates sand family size can be derived from direct historic analogy,
they should not be spplied to prehistory as a uniformitarian constant.
Both can wvary through time (Turner and Lofgren 1966) and across space
(Schacht 1981:123). The estimation of prehistoric population from
artifascts and food remains suffers from several problems (Hassan
1981:79; Hirth 1878; Schacht 1981:123-124; Tolstoy and Fish 1975).
Conversion formulae are virtually impossible to apply with any degree
of certainty te a specific archaeologicsl czse becanse of unknown or
unknowable wvariables, such as pot discard rate which requires
determining the total number of pots broken by each household per
year. No etlnographic data about this variable exist for the Huron-
Petun, although archaeclogical approximations have been attempted
(Warrick 1988b).

Another problem is that most artifact density measures,
particularly sherd densities on the surface of ploughed archaeological
sites, are correlsted more with length of site occupsticn than site
population (Kohler and Blinman 1987; Schlanger and EKohler 1884;
Tolstoy and Fish 1875; Warrick 1986). Based on observations of modern

rural villages in Mexico, certain Mesoamerican archseologists (Feinman
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et al. 1885; Parsons 1971, 1372; Sanders et al. 1878) have posited
that sherd density on the surface of an archseological site is = |
direct reflection of former population density. The fundamental
weaknesses of this measure are its subjectivity (Parsons 1871:23), the
demonstrated variation of surface sherd density with both site
duration (Kohler and Blinman 1987; Schlanger and Kohler 1884) sand
field conditions (Hirth 1978), =and the uncontrollable effects of
sociceconomic status on artifact consumption rates (DeBoer and Lathrap
1979; Hayden and Cannon 1982). Even one of the main proponents of
using surfsce sherd density as an index of population density for
prehistoric Hesoamerican settlements admits that "our eguations of
sherd density and population density remains (sic) the weakest link in
our reasoning” (Sanders et al. 1979:40).

Differentizl preservation and recovery of artifacts is a further
problem. For example, broken pots need not be discarded in a village
gite. Ethnoarchaeological data {Deal 1985; Longacre 1985) reveal that
breakage of pots sway from the settlement, their pulverization for use
as temper, and lateral cyecling can ramove.a substantiai number of pots
from hebitation sites.

Problems of differential]l preservation are more acute when dealing
with food remains. For instance, the ultimate location of discard for
animal bones is =& product of cultural (butchering and consumpticn
patterns) and taphonomic processes which are usually unknown (Hassan
1981:79). The total amount of food remains in an Iroguoian village
site probably represents only a small fraction of all food consumed by

its inhsbitants. Zooarchaeological data from the Wiacek village site
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near Barrie, Ontsario indicate severe underrepresentation of deer and
fish bones as a result of procurement and processing practices
(Lennox et al. 1986:129-131). ngenteenth-century Huron hunted for
deer over 100 kilometres away from their wvillages and lived in
temporary camps while they fished (Heidenreich 1871:134-135,205).
They did not carry unnecessary weight back to their setilements.
| Site duration must be known precisely to convert artifact and
food remain counts into people. With the excepticn of a handful of
historic Huron villages, such as Ossossane 11 (see Chapter 6), exact
occupation spans are unavailsble for Iroquoian sites. Preliminary
investigations (Warrick 1988b and Chapter B) sugpgest considerabls
temporal variability in the duration of Iroquoian village occupations.
Lastly, few Iroguoian sites have been completely excavated or
sampled in a way that would allow one to predict population size from
specific artifact or food remain densities. The highly clustered
pattern of artifact and refuse deposition in Iroguoian village sites
seems to preclude sarchaeclogical sampling strategies for certain
classes of srtifacts and food remasins (Bellhouse and Finlayson 1979;
Lennox et al. 1988:31-33). Thus, without complete site exeavation,
artifacts and food remains have very limited utility for estimating

prehistoric Huron-Petun population size.

Burials
Burial counts constitnte a potential index of prehistoric
population sizé, but results to date have been at best only moderately

successful (e.g. Acsadi and Nemeskeri 1870; Angel 1972; Asch 1976;
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Howell 1882; Howells 1960; Pfeiffer 1983; Sanders et al. 1979:46-51;
Saunders 1987; Ubelaker 1974). Two methods exist for c¢alculating

population from skeletal remsins. The first, developed by Acsadi and

Nemeskeri (1970:65-66), is :

Population = K + Pel
T

where K is a correction factor (0.1T), D is the total number of dead,
e0 is life expectancy at birth, and T is the time interval in yesrs.
The other formula (Ubelaker 1974:66-88) removes the correction factor
and substitutes life expectancy at birth (e0) for its reciproesl,
crude mortality rate or number of desths per 100C per snnum. It can be
expressed as: |
Populstion = 1000N
MT
where N is the total number of dead, M is the crude mortality rate,
and T iy the time interval in years.

There are a number of problems involved in the application of
these formulase to Huron-Petun burial populstions. Ossuary burial was
practiced by the Huron-Petun, at least from A.D. 1300 to A.D. 1850
(Jolmston 1979; Trigeger 1978). While ossuaries provide large skeletal
samples for reconst;ucting past population size (Ubelaker 1981:186),
there gre various severe 1limits to Iroquoian ossuary samples.
Palaecodemographic anslyses of ossuaries (Jackes 1988; Pfeiffer 19883)
and the common discovery of burials of infants and a few sickly, aded,

or violently deceased adults in and around villages (Finlayson et al.
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19668; Fitzgerald 1979; Kapches 1978; Melbye 1983; Ramsden and Saunders
1866; Saunders 1986; Saunders and Spence 1988; Williasmson 1978)
gonfirm historie Huron-Petun mortuary practices (Thwaites 1896-1801,
10:273; 39:31) and demonstrate that ﬁssuaries contain a bissed sample
of ths living population (Sutton 1988). Infant underrepresentation is
especially a problem here since both form:lae rely on life expectancy
at birth wvalues (el), which are made notoriously unreliable by the
underrepresentation of infants and children under five years of age in
Huron-Petun burial populations (Asch 1976:41; Buikstra and Mielke
1985:365; Hassan 1981:98; Jackes 1986; Weiss 1973:48-50).

Another problem concerns the source of an Iroquoian ossuery
population. A single ossuary may contain the deasd of several
neighbouring villages as well as kinsmen brought from elsewhere for
burial (Thwaites 1896-1901, 10:279-281; Wrong 1939:211).

The uncertain time interval of ossuary or cemetery use is perhaps
the primary weskness of this approach to reconstrﬁbtion of prehistoric
population size. Based on historical observations which sugdest that
ossuary burial events occurred when major villsges were relocated
(Thwaites 1886-1901, 10:275), palaeodemographers have simply assumed
that Huron-Petun ossuaries represent an eight to twelve year
accumilation of the dead (Katzenberg and White 1879:26; Pfeiffer
1986:24). However, empirical estimates of Huron-Petun villsge
duration sugdest that prehistoric and protohistoric wvillsges were
occupied on averﬁge for at least 25 years (Warrick 1988b). There is
alsc the related problem of positive identification of =a specific

ossuary with a specific village site.
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Finally, most ossuaries in Ontario were looted or destroyed in
the nineteenth century (for numerous accounts refer to Honter (1899,
1800, 1902Z)) and thus provide biased skeletal samples or are not
available for study.

One exsmple of the use of burial counts to reconstruct site
pepulation clearly demonstrates the insdequacy of this approach. The
Adams village =nd cemetery in New York State were occupied by the
Seneca ca. A.D. 1580-16800. Village area suggests a population of at
least 1500 people (Vandrei 1987). However, the number of dead in the
associated cemetery, which was completely excavated, indicates =
village population of only 800-1000 (Saunders 1987), assuming an
unrealistically short period of occupancy of only seven years.
Increasing the time interval to a more realistic 10 or 135 years would
lower the population estimates even further. Obvicusly, =a large
number of dead villagersrdid not end up in the cemetery. The
use of burial populations in demographic archaeology should be
restricted to calculating mortality rates; archaeological settlement
data offer far wore precision than burials for estimsting prehistoric

population size (Buikstra and Mielke 1885:3B61).

Settlement Remains
0f all archaeological data, settlements hold the most promise for
estimating past populstion size (Ammerman et al. 1876; Cook 1972a:12-
23; Hassan 1981:63-77; Plog 1974:84; Schacht 1981;_ Trigger 1965).
However, deciding which class of settlement data best refiects past

population numbers in a specific situation can be a problem. There
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are several measures for transforming archaeclogical settlement data
into population counts: site nurber snd size (Parsons 1872; Sanders
et al. 1979;.Schwartz 18583, house and room number (Plog 1974), hearth
~mumber (Hill 1870; Milisauskas 1966; Swedlund and Sessions 1878), site
volume (Ammerman et al. 1976), roofed floor ares (Cook and Heizer
1868, Naroll 1962), and site area'(Adams 19685; Hassan 1881:66-72:
Kramer 1982; Schacht 1981). In Iroquoian archseology, site number and
area ( Snow 1886,1887a), roofed floor area (Casselberry 1874; Pearce
1984; Remenofsky 1987a), house number (Heidenreich 1971:100-103;
Starna 1980) and hesrth counts (Finlayson 1985; Johnston and Jackson
1980; Ritchie and Funk 1973; Timmins 1987; Wright 1974) have been used
to estimate population size. Since the Huron-Petun study area
contains only =a small proportion of excavated village sites, site
number and area are the most sppropriate population indices for
deriving regional population estimates. But what archeeological
settlement data offer the best estimate of the number of people per
unit of site area? A review of the various archaeological indices

relevant to the reconstruction of Huron-Petun population is in order.

House and room count

Perhaps the simplest way of estimsting the population of an
archaeclogical settlement is to total the number of free-standing
houses or the mumber of rooms or room complexes in apartment-style
settlements, such as the pueblo sites of the Ameriean Southwest, and

then multiply by the average number of people per household:

Settlement Population = RP"
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where R is the number of houses or rooms per settlement and P is the
number of persons per house or room. Not surprisingly, this approsach
has been employed primarily in regions which have direct ethnographic
analogs, such as the American Southwest (Blake et al. 1986; Hill 1970;
Lightfoot 1884; Longacre 1870,1975; Plog 1974; Powell 1983; Schlanger
1988; Swedlund and Sessions 1878), Mesosmerica (Maya) (Haviland 1972;
Marcus 1976; Winter 1976), and California (Cook and Heizer 1968).

There are some fundesmental problems with this  spproach.
Identification of residential structures or rooms in a archaeologiéal
site is not always easy. Post mould patterns might be remnants of
srvanaries - or other non-residential structures (Hodder 1982) and the
number of rooms per honsehold can be confounded by room use and
abandonment practices (Eighmy 1979; Graves 1983; Hassan 1981:75) and
by sociceconomic factors (Rramer 19738; Skipp 1978:62-63). Closely
related to the latter problem is contemporaneity of houses and rooms.
It is estimated, for example, that only 30-80% of the total number of
rooms in prehistoric pueblos were occupied at one time (Blake et al.
1986:454-455; Plog 1974:80-81 ; Watson et al, 1980). Similarly, only
5% of longhouses in Linearbandkeramik villages of Neolithic Europe
appear to have been contemporanecus (Ammerman and Cavalli-Sforza
1984 :74-75; Milisanskas 19886:220-222). In addition, the number of
persons per household can vary through time (Turner and Lofgren 1986)
and sccording to socioeconomic status (Kolb 1985). Uniformitarian
assumptions, even from direct historic analogs, mst be applied with
considerable caution when estimating prehistoric family size. Careful

use of palaseodemographic data, in conjunction with ethnographic and
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archaeclogical data, can provide insights into family size in
prehistory (Warrick 1888c).

Dwelling or room number for unexcavated sites can also be
estimated from the number of residential units per unit area of

excavated settlement sites:
“Site population = ARP

where A i= site area, R is the number of houses or rooms per unit area
6f site, and P is the number of persons per house or room. However,
in addition to =zll of the problems salreasdy mentioned, unexcsvated
gites with relatively lengthy histqries of occupation may display a
low correlation between predicted and sctusl numbers of residential

units (Schacht~1981:127)

4}he mmber of hearths can be used to infer the number of
households that occupied an archaéological-site”(Hill'1970:78; Lennox
1886:236-237; Milisauskas 1972; Swedlund and Sessions 1976; Yellen

1977:127). Total site population is given by:

Popﬁlation = HP
where H is the tdkal number of hearths and P is the number of people.‘
per hearth.

This method 'is limited by the same set of problems associated
with residential unit counts. Not only can poor archaeological
preservation of  hearths be = potential problem, but also

distinguishing commensal unit or everyday hearths from ancillary
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cooking and heating hearths used on a short~term basis can be
difficult (Hill 1970). Demonstrating hearth contemporaneity, in the
absence of stratigraphic evidence, poses sanother problem.
Furthermore, the number of hearths may not be a true reflection of

population. Change in household population is not always mirrored by

. change in hearth number. For example, during the late fifteenth to

early sixteenth century, the peopulation of Florence, Italy increased
by 50% but the number of hearths remained constant (Herlihy
1977:157,182). Hearths can show relative inertim in the face of
population change (Fletcher 1985). Furthér, in some pre-industrisl
societies like sixteenth-century England, hearth number cap have =a
higher correlstion with household status than population (Skipp 1878).
Translating hearths into population also demands an average family
size figure, ideally independent of ethnographic or modern asnalogues.

Despite these potential hazsrds, hearth counts 0ff§;“§he single
best estimate of population size for Iroguoian archaqéiﬁéf__(Trigger
1881b:32). Seventeenth-century Huron longhouses cénfained a central
row of hearths, each hearth normally shared by two‘faﬁilies (Thwaites
1896-1801, 15:153; Wrong 1939:94). Archaeological excavations in
Southern Ontario have recovered floor plans of over Sda-ilonghouses,
most. with well-preserved central hearths that tended to stay in the
same place for the duration of the longhouse. Such a remarkably large
database permits statistical generalization of hearth density for all
periods of Huron-Petun afchaeology (see detailed discussion of hearth

count and density in Chapter 8).
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Roofed floor area

Raoul Naroll's (1982) classic study was the first attempt in
archaeclogy to find a normative allometric relationship between the
area of a dwelling or roofed floor ares and population. Generalizing
from a sample of 13 societies, he suggested s cross-cultural constant

of one person per 10 sq. m. of roofed floor area:
Population ofﬁdwelling = Floor area / 10 square metres

where floor area is in square metres. Since its publication, Naroll's
constant hﬁs been heavily criticilzed by archaeologists (Asch 1976;
Cusselberry 1974; TFletcher 1981; EKolb 1985; LeBlane 1971; Schacht
1981; Shea 1985; Wiessner 1974). It is said to be unjustified on
mathematical (Wiessner 1974) and statistical grounds  (Schacht
1981:127; Shea 1985). Also, in over 50% of Naroll’'s original sample,
the constant underestimates actual settlement population by 25-B0%
(Asch 1976:16; LeBlanc 1971}, psarticularly for house floor areas of
less than 1000 square metres (Hassan 1981:73). In fact, reanalysis of
Naroll’'s empirical data indicates that the freguency distribution of
floor area per person values is bimodal: 4 - 8 square metres per
person and 19 square metres per person (Shea 1985; Wiessner 1974:334).
The 10 square metres per person figure is a statistical illusion!

Cook and Heizer (1968:94-98) discovered a different allometric or
log-log relationship between floor area and population in a sample of
30 aboriginal societies from California. Their formila is:

0.82284
Population = 0.54894 (floor area)
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This formula means that as house floor area increases, the amount of
floor area per person increases too: 2.32 square metres per person
for the Ffirst six people and 9.28 square metres per person for each
additional person (Hassan 1881:73). The correlation between roofed
floor area and population is high for Cook and Heizer’s (1868) entire
sample.

Samel Casselberry (1874) has proposed yet another formula
specific to societies who live in multifamily dwellings, such ms the
Iroquoians. The relationship between roofed floor areg'and population

that he suggests is:
Population of dwelling = Floor area / 6 sguare metres

However, application of this equation, which is itself based in part
on estimates relating to archaeological data, to Ontario Iroguoian
longhouses has y%glded uniacceptably low population estimates (Timmnins
1987:47; Trigger 1981b:32; Warrick 1984:96-97). Ontarioc Iroquoian
archaeological data suggest that prehistoric longhouses had a
population density ranging from one person per 6.0 square metres of
total Ffloor area (assuming family size of six and two families per
hearth (Finlayson 1885:415) to one person per 6.7 sauare metres
(agsuming a family size of five (data from Dodd 1984:272-274 and
Wright 1974:71)). However, historic Iroquoian longhouses appear to
have been more cramped, varying from one person per 4.2 square metres
(Jolmston and Jackson 1979:198) to one person per 4.8 square metres of
total floor area (assuming family size of five (Dodd 1984:272-274)).

Excluding end storsge areas, the amount of roofed floor space per
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person falls between 2.6 square metres (Dodd 1884:272-274) and 3.4
square metres (Clermont et al. 1983:130; Lennox et al. 1986:18-27),
agsuming a family size of 4.5 to 6 members.

In summary, there are a number of difficulties in converting
archaeological roofed floor area into population numbers. First, there
is no normative cross-cultural relationship between floor area and
population. While most societies seem to allot on average four to six
square metres of dwelling space per pergon‘(Casselberry 1974; Cook and
Heizer 1988; Kolb 1985; Shea 1985), there is considerable varisbility
in the population density of dwellings both within (Kolb 1985; Kramer
1979) and between societies, és well as over time (Fletcher 1981).
Wealth, sociopolitical organization, and proxemic factors may be
partly responsible for this varisbility (Fletcher 1981).‘ Another
problem is that not all of a dwelling floor is necessarily habitable;
at least 20% of the floor area of Huron longhouses was used to store
firewood and corn (Dodd 1884:273). Calculation of population without
regard for hsbitable floor area can produce totally unreliable
estimates (Hassan 1981:74-75). Until more reliable quantitative
models of the relationship between roofed floor ares and population
are available, it seems unwise to apply blindly some aversge constant
baéed on modern pre-industrial societies. Thus, the danger of
tautology or assuming "precisely what we should try to find out about

the past” is avoided (Fletcher 1985:592).

Settlement ares
Most societies display s high correlstion between settlement size

and popuolation size. For instance, Cook and Treganza (1950 found
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that, for a sample of 16 Yurck villages, the logarithm of village size
has = correlation (Pearson's r) of +0.888 with the logaritim of
population size. Schacht (1881:1380) reports a correlation of +0.94
between settlement size and populstion in & sample of 185 Iranian
towns and villsges, but Sumner (1979:165) for a sample of 110 Iranisn
villages found a lower correlation of +0.76. Casteel (1979), using
data from Yellen (1977), discovered s correlation of +0.83 for his
power curve relationship of Bushmen camp size and population.

The most important aspect of the settlement area~population size §
relationship, in sddition to the high correlstion, is the variability
of population density with settlement size and type. The relationship
is essentiall& curvilinear; in other words, as settlement size
increases, population density decreases or increases depending on the
type of settlement. Roland Fletcher (1981) analyzed population
density data for a large number of societies that occupy nucleated
settlements or settlements that display distinct conecentrations of
buildings and pecople. His findings indicate that hunter-gatherer
settlements (10 - 50 people) have an amaszingly wide range in
populatioﬁ.density (5000 people/ha - 25 people/ha) and that population
density decreases markedly with an increasse 1in settlement size.
Small-scale agricultural settlements (100-1000 people) display =a
narrower range in population density (1000 people/ha - 50 people/ha),
which increases ss settlement size increases (Fletcher 1881:108-108).
Independent studies of modern hunter-gatherer camps (Wiessner 1874;
Yellen 1977) and agriecultural villsges in Iran (Sumner 1978) and

Mesoamerica (De Roche 1983) substantiate the allometric nature of the
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relationship between settlement area and population.

The settlement area method is admnirably-suited for
reconstructing regional population size in prehistory (Ammerman et al.
1978; Bleke et &8l. :1986; Feinman et al. 1985; Sanders et al. 1979;
Schacht 1981; Zubrow 1975), mainly becanse completely excavated
prehistoric settlements and house floors are in short supply for most
regions of the world. A?chaeological spplication of this methed
normally entails finding an appropriate population density constant or
exponential expression, either by ethnographic analogy or statistical
regression of archaeological settlement data, and then multiplying by
site size:

n
Settlement population = b + (cA)
where A is site area (in ha), b is the minimum settlement size in
people, ¢ is the populaticn density or mathematical constant, n is an
exponential function (after Hassan 1981:688-72; Schacht 1881:130).
Various applications of this formula have been tried by
archeeologists. The simplest is to assume 8 constant popuolation

density irrespective of site size, thus:
Setilement population = People/ha x Site Area (in ha)

For example, Robert Adams’'s (1965) study of Mesopotamisn population
history used a constant of 200 people/ha, derived from an average of
modern settlements in the region. Despite the use of direct historie
snalogy, his population estimates are suspect because he failed to

quantify the spatial and temporal variasbilility in residential density
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(Fletcher 1881; 1885). Data on modern Iranian settlements indicate
substantial wvarisbility in population density (66 - 283 people/ha)
(Sumer 1879). Furthermore, residential density of a single
settlement can fluctuste dramatically over time, as exemplified by
London, England: 125/ha (A.D.900); 250/ha (A.D. 1500); 225/ha (A.D.
1700); and 50 people/ha (A.D. 1900) (Fletcher 1881).

Rather than simply assuming a constant average residential
density, a number of archaeclogists have calcoculated linear regression
equations (Kramer 1882; Plog 1974:89; Schacht 1981:130; Zubrow
1975:58) or log-log regressions (Cook and Heizer 1968; Hassan 1981:70-
72; Wiessner 18974) either from modern analogs or directly from
completely excavated archaesological settlements of the society 1in
question. In the latter case, population is estimated from roofed
floor area, house counts, or room counts for contemporaneous
srchitectural features (e.g. Schlanger 1988). In order for this
method to produce reliable population figures, however, the regression
equation must be constructed from a large sample of settlements
covering the entire range of settlement sizes and archaeological time
periods. Judging from data presented in Cook and Heizer (1968) and
Fletcher (1981), the most comprehensive settlement area-population
equations will be specific to a certain settlement size (or type), at
a certain time, =and for = particular society. Other problems ineclude
caleculating the proportion of site area taken up by contemporaneous
residential structures (Ammerman and Cavalli-Sforza 1884; Plog 1874).

In Iroquoian archaeclogy, no regional estimates of prehistoric

populations, calculated strictly from the number and size of
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archaeclogical settlements, are available. Site counts provided the
first regional estimstes of historic Huron (Popham 1950) and Middle
Iroquoian (Wright 1968:58) populations. The trouble with site count
estimates is that they ignore site size, which for Iroguoian villages
can vary between 0.3 and 5.0 hectares (see Chapter 5). Heidenreich's
(1871:100-103, 12B-129) regional estimate of historiec Huron population
relied on both historic and archeseological inference. With an
archasological database of only three excavated Huron villages
(actually Jjust one completely excavated village (Forget) - MacKenzie
was not entirely excavated (Johnson 1980) and Hunter’s #3686 (Hamilton
site) is.a highly atypical site (Latta 1988)), Heidenreich (1871:128)
calculated that the average population density for Huron villsges was
450-550 people/ha, assuming 12-15 longhouses per hectare and an
aversge of 36 pecple per house. However, even Heidenreich (1971:129)
scknowledged thst his results were hypothetieal and that “only years
of archaeological research will allow one to accumilate data which
will permit a refinement of longhouse site densities". James Wright's
(1874) total excavation of the late fourteenth century Nodwell wvillage
site in Ontario led him to generalize (1877:184,18987) that the 18-25
historic Huron villages could have contained 30,000 people, assuming
an aversge of 600 people per hectare (from Nodwell data) and 2.0
hectares per site (presumably derived from Heidenreich’'s (1971: Figure
5) admittedly biased sample of 47 Huron village sites). If this seems
a disturbing over-generalization, pan-Iroquoisnist assumptions about
residential density, in apparent disregard for Fletcher’'s (1981) well-

argued objections, have permitted New York Iroquoisn archaeclogists to
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use Heidenreich’s (1971) limited generalization and the.Nodwell site
population density data to assist their estimations of Mohawk (Starna
1980; Snow 1986;19872) and Seneca populations (Vandrei 1887). In the
cage of Dean Snow’s Mohawk Valley Project (1885,1986,1987a,1887b),
however, excavation and non-invasive remote sensing technigues are
supplying independent residential density data for estimating regional
trends in Mohawk population from the éarly fifteenth to late

seventeenth centuries.

In summary, regional population estimates for the Huron-Petun are
best =achieved by employing archaeological settlement data (hearth
density and site area) in conjunction with direct historic snalogy.
There are a number of logical steps and a standard set of problems
associated with translating archaeclogical site area into regional
estimates of population (Ammerman et sl. 1976:32-45; Blake et al."
19868; Petersen 1975:231-232; Plog 1974:88; Ramenofsky 1987a:23-24;
Roosevelt 1980:203-220; Schacht 1981:131-132, 1884; Schlanger 1988;
Trigger 1965:42-52, 158-180). For each major period of Huron-Petun
prehistory and history, the following algorithm will be used to
estimate regional population:

Regional Total Site Ares x Hearths/ha x Persons/hearth
Population =  ——==——wm—m _— -

Average Site Duration
Period Duration

The standard set of problems with this kind of approach include:
1) scquiring the entire population of settlement sites or, at

least, a representative sample of settlement sites,
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2) establishing the correlstion between maximum archaeologiéﬁl
site area apd maximum areas of contemporaneous settlement,

3 distinguishing village (settlement) sites from special-purpose
orﬂseasonal sites,

4) estimating site durations for each chronological period

that are independent of direct historic analogy,

5) calculating the density of contemporaneous hearths for each
chronological perio& to control for potential change over time in
residential density, and

6) estimating family size from palaecdemographic data (i.e. life
tables for burial populations) and direct historical analogy

(Amerman et al. 1976; Plog 1974; Schacht 1984).
The method used in this study consists of the following steps:

1. Definition of the regional study area
2. Compilation of the totazl sample of reported village sites in
the study area
3. Editing the site sample by removing:
8) probable special-purpose sites
b) sites not found by modern archaeclicgical work, and
c) &a proportion of unverified sites bassed on the
relative freguency of (a) and (b)
4, Assessment of the representativeness of the edited site
sample
5. Dating and periodization of each site
6. Estimation of site size
7. Caleulation of hearth density and correlation with site
date and size for total number of excavated sites
8. Estimation of site duration
9. Correction for site contemporaneity
10. Summation of total site area and totzl hearths for esch
pericd
11. Estimation of family size for each period from
palaeodemographic data and direct historic analogy
12. Conversion of hearth total into population using family
size estimates
13. Plotting population curve
14. Calculating rates of population growth and decline
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15. Writing a period by period population size history

Chspter 5 will address steps (1) to (4),

(14), and Chapter 7 step (15).

Chapter 6 steps (5)

to
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CHAPTER 5
STUDY AREA AND DATA

South-centyral Ontario, roughly a triangle bordered by the
Canadian Shield to the north and east, Lake Ontario to the south, and
the Niagara Escarpment to the west, is generally accepted by
archaeologists to be the s=ancestral homeland of the Huron-Petun
(Ramsden 1877a:66-67, Trigger 1878:148-150; Wright 1866:86-69).
Evidence of archaeclogical continuity between Middle Woodland and the
first recognizable Ontario Iroquoian sites in this geographical =zone,
for example in Prince Edward County (Fox 1982), and genetic continuity
in skeletal remains from such sites (Molto 1883:258) argue strongly in

favour of an in situ development for the Huron-Petun. Thus, based on

‘the distribution of Iroguoisn village sites and pottery styles in
‘south-central Ontario, the prehistoric homeland of the Huron-Petun,

constituting the study area of this research, is defined by the

Frontenac Axis (the geological boundary between the Canadian Shield
and Paleozoic sedimentary formations) to the nosth and easst, Lake
Ontario to the south, and the Credit Valley to the west (see Figure
12). The latter is the only "arbitrary" boundary to the study sres,
the othevs being natural barriers to Iroguoian settlement. Its
definition requires explsnation.

The first syntheses of Ontaric Iroquoian prehistory were based on
8 hsndful of professionally-investigated sites separated from each
other by vast distances (e.g. Emerson 1854; MacNeish 1952; Wright
19686). The discontinuous site distribution permitted clear boundaries

to be drawn between prehistoric Neutral and Huron territories thst

101
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approximated the seventeenth-century terfitories of these groups.
More recent archaeological work has altered dramatically the map of
the Iroguoian occupation of Southern Ontario. It is now obvious that
the distribution of Iroguoian settlements is virtually continuous from
central Lake Erie to eastern Lake Ontario. Consequently, the
normative interpretation of Iroguoian sociopolitical development has
been substituted for a clinal interpre£ation. Because the exact
settlement relocation sequences associated with the formstion of the
historic HNeutral and Huron-Petun confederacies have yet to be worked
out, archaeologists have been reluctant to assign ethnic identity to
prehistoric Ontarioc Iroguoisn settlements, except for those situsted
in the Neutral and Huron-Petun heartlands. In light of what is known
about Iroquoisn village relocation and political evolution, however,
it 1is possible to identify village clusters ancestral to either the
Neutral or Huron-Petun {(Pesrce 1984; Ramsden 1877a; Smith 1887),
except for a group of sites between the Riagara Escarpment and the
Humber River, situated in the borderland between what most
archaeoclogists would consider Neutral and Huron territories. The line
of division, unfortunately, is rather fuzzy. Some suthors place it at
the edge of the Nisgara Escsrpment (Smith 1987), others at the Humber
River (Noble 1884:23). Recent archaeclogical investigations of this
"borderland” (e.g. Crawford 1984; Fox 1984a; Kenyon 1966; Ramsden
1977a; Smith 1887) suggest that the Credit River valley marké the
western boundary of the Huron-Petun homeland .

Between the Niagsra Escarpment and the Humber River, there are a

number of Iroguoian sites seemingly arnicestral to both the historical
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Neutral and Huron-Petun confederacies (see Figure 12). Prehistoric
territories are notoriocusly difficult to identify, but a brief
examination of the archaeology of this region suggests that the Credit
River wvalley is the best compromise as a boundary between "Neutral”
and "Huron-Petun" territories.

As early as A.D. 800, it sppeasrs that the Credit River
‘yalley may have functioned as a boundary marker between ancestral
‘ﬁeutral and ancestral Huron-Petun peoples. The Marscle site, located
lqn the east bank of the Credit River, is a Princess Point settlement -
the most essterly one identified in the province (Fox 18B2). The
Princess Point culture is thought to be ancestral to Glen Meyer and
ultimately Neutral culture (Fox 1982, 13984b; Noble 1975). It is
apparent that this "boundary” persisted, with minor shifts, throvghout
Early Iroquoisn times to A.D. 1320. No Glen Meyer site has been
identified east of the Nimgars Escarpment. From A.D. 1320 to A.D.
1800 (for chronology see chapter 68), the Crawford Lake region, on top
of the HNiagaras Escarpment, and the Credit River valley were
intensively occupied by Iroquoians. It is generally believea\ (Smith
1987) that the Crawford Lake sites are prehistoric Neutral, since
there is demonstrable occupational continuity from Uren to the
protohistoric Neutral period. The Credit River valley sites, at lesst
the late prehistoric ones, have yielded typically Reutral ceramic
assemblages (i.e. Dutch Hollow Notched, Lawson Incised, Nisgars
Collsred rim types) (Jeff Bursey, personal comminication 19888).
However, there are a handful of very late prehistoric or early

protohistoric villsge sites at the upper reaches of the Credit River
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(e.g. Emmerson Springs (Fox 1984a) and Wallace (Crawford 1984)) and
on the east bank of the Humber River (e.g. Boyd and Seed (Ramsden
1977a:270-272)) that were sapparently occupied by a mixed Neutral-
Huron-Petun population, despite claims to the contrary (Noble
1884:23). Even skeletal data from the related Kleinburg ogsusry imply
only equivocsl Neutral affinity (Holtq 1983:244>. In short, it is
not clear whether these sites wereff;ontier Neutral commmnities or
primarily Huron-Petun ones that had experienced profound cultural
change as a result of exchange and intermarrisge with neighbouring
Neutral peoples. Given that the Credit River valley wass home to
prehistoric and historic Neutral =and Neutral peoples for < seven
centuries, that the Humber River sites are only a few kilometres from
contemporaneous  indisputable Huron-Petun sites (e.g. McKenzie-
Woodbridge), and that the Credit River and Humber River sitehclusters
are over 20 kilometres apart, with no intervening wvillsge sites, it
seems reasonable to suggest that the Credit River walley cén be

considered the "boundary" between Neutral and Huron-Petun homelands.

Study Area
Geology, scils. and phvsiography |
South-central Ontario 1lies in the St. Law}ence Lowlands
physiographic zone. Its soils . and landscape haveEbeen shaped by
Pleistocene glscistion of underlying bedrock: Qrdovician limestone
and shales (approximately 435 - 455 millioﬁ:lyears old).  The
Ordovician beds cover the Precambriaa‘;-‘}‘s\b:ield: ending at the Frontenac

Axis which is the southern edge of an arch of Precambrian rock
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extending.from Algonguin Park to the Adirondack Mountains (Chapman and
Putnam 1984:2-3) (see Figure 13). The final retreat of the Wisconsin
ice sheets sbout 13000 years B.P. left gravel, sand, and silt soils
arranged in a complex topography of moraines (Oak Ridges and Dummer
Moraine systems), drumlins.(Peterborough Drumlin Field), till plains
(Peel Plain) and glacisl lake strandlines (Lake Irocquois beach ridge)
{Chapman and Putnam 1984). Lyle Chapman and Donald Putnam, in their
definitive work The Physiography of Southern Ontario, have divided
Southern Ontario inte fifty-two physiographic regions, twelve of which
occur in south-central Ontario. Brief descriptions of each of the
latter are provided in order to identify portions of the study area
that . would have been unsuitable for occupsation by Iroguoian
agriculturalists.

Referring to Figure 13 and proceeding from south to north, the
Iroquois Plain is a narrow band (one to 15 km) of sandy soils
bordering the north shore of Lake Ontario (76 - 152 metres asl).
Prior to European clearance, it was covered by oak-hickory  forest
{Chapman and Putnam 1984:190-195).

The Prince Edward Peninsula, east of the Irogquois Plain, consists
of a lowland (76 - 108 metres asl) of shallow clay loam soils with
limestone bedrock outerops. Drainage is imperfect, supporting large
cedar swamps. The region 1is prone to summer drought because of
irregular rainfall and shallow soils (Chapman and Putnam 18984:188-
189). :

The South Slope region is sandwiched between the Irogquois Plain

and the Osk Ridges Moraine, running the length of Lake Ontario. It is
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s drumlinized till morsine (152 - 274 metres asl) containing silts,
clay loam, and sandy loam soils that are moisture retentive and highly
fertile. Maple, beech, and white pine forest covered the region st
the beginning of the nineteenth century (Chapman and Putnam 1984:172-
174).

The Peel Plain is an island in the South Slope that has very
heavy clay soils and poor drainage (152 - 229 metres asl). Original
forest cover was a mixture of maple, beech, oazk, and hickory (Chapman
and Putnam 1984:174-175).

The Osk Ridges Horaine is one of the highest Ilandforms in
Southern Ontaric (304 - 398 metres asl) and acts as the watershed
between Lake Ontaric and the Georgian Bay-Trent River drainages.
Composed predcﬁinantly of sand snd gravel, this moraine has an almost
total lack of surface water and summer droughts are common. In fact,
its drought prone soils and short growing season (frosts ceccur earlier
here than in surrounding lowlands) place serious constraints on the
agricultural potential of the Osk Ridges. Pine and secondary
associations of maple, beech, and osk constituted the pre-European
forests of this region (Chspman and Putnam 1984:186-189).

Northeast of the Prince Edwsrd Peninsuls lies a flat region of
limestone bedrock (108 metres asl) known as the Napanee Plain.
Covered only by a thin veneer of clay or stoney clay loam soil (often
only 10 centimetres in depth), this region is very poor for corn
sgriculture. Late eighteenth-century land survevors reported +that
maple forest covered the region, with cedar and elm occurring in the

low-lying swampy lands (Chapman and Putnam 1884:186-187).
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The Schomberg Clay Plains are located north of the Osk Ridges and
encompass the Holland River drainage and the lowlands of Lake Scugog
(244 - 274 metres asl). Heavy silty clay loam so0ils predominate.
However, prior to modern drainsge control and tractor cultivation, the
lowland portions of this region would have been waterlogged and not
very well suited to corn agriculture. Prior to Eurcpean settlement,
maple-beech forests covered the uplands and cedar =and elm groves
dominated the imperfectly drained 1lowlands (Chapman and Potnam
1884:176-177).

The Peterborough Drumlin Field occupies 25% (sbout 4500 sguare
kilometres) of the study area, extending from Lake Simcoe east to the
Napanee Plain (183 - 244 metres asl). Drumlins composed of
sand, gravel, and boulder till are separsted by swampy clay flats and
have the highest density in the Rice Lake area. Severe limitations to
corn agriculture exist in the eastern half of this physiographic
region becanse of the concentration of drought~prone drumlins (low
moisture retention of coarse sand and gravel drumlin solls) and micky
bottomlands. Fine sandy loam soils are distributed throughout the
western holf of the region, overlspping with the southernmost segments
of the Simcoe Uplands. The first EuroCansdian settlers encountered
forests of maple, beech, and pine in the ﬁplands and cedar swamps in
the lowlands (Chapman and Putnam 1984:188-171).

The Simcoe Lowlands and the Simcoe Uplands, positioned between
Georgian Bey snd Lake Simcoe, are the physiographic regions of the
historiec Huron-Petun hesrtlsnd. The lowlands (183 ~ 274 metres asl)

include the Nottawassaga River and Lake Simcoe basins and are
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characterized by imperfectly drained sand, silt, and clay soils and
organic muck in extensive marshes, swamps, and bogs, such as Holland
Marsh and Hinesing Swamp. Elm, ash, maple, =and cedar were the
predominant tree species of the original forests (Chapman and Putnam
1984: 177-180). The Simcoe Uplands (274 - 335 metres asl) are defined
by a series of sandy and sandy loam ridges and intervening vsalleys of
imperfectly drained sandy and silt loam soils. Upland soils are among
the best in the study area for corn agriculture, although some
portions, such =as the Oro Hills just north of Kempenfelt Bay, are
especiglly prone to summer drought because of coarse sandy soils
(Heidenreich 1871:70-71). Prior to European land clearance, springs
issuing from the sides of the sand ridges would have been major
sources of water in the region (Chspman and Putnam 1984:181-184).
Original forest cover of the uplands consisted primarily of msple,
beech, pine, and osk, with concentrations of cedar and elm in the
river and creek valleys (Heidenreich 1971:80-83).

At the northern edge of the study area, northwest of Lake Simcoe,
there. is a flat region of limestone bedrock overlain by very thin
stony loam called the Carden Plain. The potential for corn
agriculture is low in this region because of the droughty soil cover.
Pine was the predominant tree species at the time of European
settlement (Chapman and Putnam 1984:184-185).

The 1last physiographic rggion is the Dummer Moraine system which
stretches from the Kawartha Lakes to the eastern boundary of the study
area (183 ~ 244 metres ssl). Soils are a boulder loam till and have a

low potential for corn sgriculture because of excessive stoniness.
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Pre-Eurcpean vegetation would have comprised maple forests and cedar
wetlands (Chapman and Putnam 1984:185-186).

The various physiographic regions of south-central Ontario hold
different potentials for supporting successful digging stick corn
sgriculture. The Huron-Petun had a distinct occupational preference
for well-drained sandy loam or loamy sand soils (Heidenreich
1971:86-87; Konrad 1975:14~17; Warrick and Molnar 1986). Low-lying
wetlands and steeply sloping landscapes (e.g. drumlin fields) seem to
have been avoided, as well as drought-prone areas of sand or shallow
soils (Konrad 1975:14-18). In addition, heavy loam so0ils were
generally not settled by the Huron-Petun, unless they constituted more
than 50% of a region’s srea (Konrad 1975:15). Based on modern land
capsbility maps (Canada Land Inventory 1968) and Huron-Petun
locational preferences, Figure 14 was constructed, which identifies
areas unsuitable for Iroquoian occupation. Low potential zones in
Figure 14 include drought-ridden sandy uplands, mﬁcky bottomlands,
limestone plains, and boulder till moraines (Class III - Class VII
soils (Canada Land Inventory 1868)). Zones of moderate potential
possess either steep topography (e.g. drumlin fields), shallow sandy
loam scils, or hesvy clay loam soils (Class I - IIT soils (Canada Land
Inventory 196B8)). Lands ideally suited to Iroguoian occupation (i.e.
high potential =zones) have sandy losm s=oils in combination with
gently-rolling upland topography (primarily Class I and II soils
(Canada Land Inventory 1968)). There is a remarkable correspondence
between Figure 14 and the actual distribution of Iroguoian village

sites (see Figures 17-23, pp. 148-154), corroborative evidence in
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Figure 14. Areas of south—central Ontario unsuitable for Iroguoisn
occupation.
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support of the claim that the archaeological distribution maps for
Huron-Petun sites represent the real geographical pattern of Iroguoian

settlement of south-central Ontario.

Climate

The present climate of south-central Ontarioc provides &
completely adequate moisture-temperature-light regime for corn
agriculture (Fecteaun 1985:100-111). Table B summsrizes relevant
climatic statisties for the northern ¢(Simcoe County) and southern
(Toronto) portions of the study area (data from Brown et al. 1968).
Considering that at least 50% of the Huron-Petun diet was based on
corn (Schwarz et al. 1885), it is necessary to review the climatic
history of Southern Ontarioc in order to identify sany periods of
prehistory when drastic climatic shifts might have occurred and put
corn agriculture at risk.

¥From A.D. 500 - A.), 1200, midecontinental North America, and
presumably Southern Ontario, experienced a warmer and moister climate
than at present (Bryson and Padoch 1980:581). It has been suggested
(Williamson 1985:85) that increased precipitation may have encouraged
Early Irogquoian experimentation with corn sgriculture on the easily
cultivated sandy soils of Southern Ontario.

During the thirteenth century, climates grew cooler and drier in
interior North America (Bzerris et gl. 19768:52; Bryson and Padoch
1980:596). In Southern Ontario, palynological data indicate a cooling
trend and reduced precipitation (Fecteau 1985:98; McAndrews 1976)
between A.D. 1250 and 1450. It is possible that a drier climate was

one of the causes for the fourteenth-century abandonment of the
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Table 6. Climate of South-Central Ontario and Corn Agriculture Requiresents.

Clisatic Variable Siacoe Toronto Riniaua Requiresent
: County for Corn

Mean Daily July Tesperature

{degrees Celsius) 17 24 16 - 21
Mean Daily Minimum Teaperature

in January (degrees Celsius) ~13.3 -18,0 nfa
Nean Annual Frost Free Period (Days) 138 145 120
Start ot Growing Season fpr. 20 fpr. 13 nfa
End of Growing Season Oct. 28 Nov. 3 n/a
¥ean Length of Browing Season {Days) £9% 208 196
Mean Annual Growing Degree Days 3100 3400 3004
Availabie Corn Heat Units {CHU) 2400-2600  2B00-3000 2500
Nean May - Sept. Precipitation (ca) 8.1 35.5 30 - &0
Mean Annual Snowfall (ca) 254 i n/a

Note: Source for climatic data {Erown et al. 1748) and source for ainiumus requirements
for corn {Fecteau 1985:100-113).

drought-prone sand plains by certain groups of Ontario Iroguoians
(Warrick 1984:85). However, the Great Lakes would have tended to
maintain a relatively constant precipitation pattern in Southern
Ontario (Bryson and Murray 1877). Cooler climates would have
shortened the growing season and might have placed corn crops at
greater risk of frost damage in the Georgian Bay - Kawartha Lakes
region.

There appears to have been a brief return to more "normal” (i.e.
warmer and moister) climatic conditions between A.D. 1450 and A.D.
1550 (Bryson and Padoch 1980:582-593}. Then, cooler climates
returned, lasting from A.D. 1550 to A.D. 1880 (the "Little Ice Age").

The growing season would have become shorter and less predictable
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(Bryson and Murray 1977:83-88) in the northern areas of south-central
Ontario, However, Heidenreich's (¢1971:57-58) compilstion of
historical data indicates that the Huron suffered serious droughts
every five years during the 1630s and 1640s, a freguency that sugdests

a rainfall pattern similar te the present.

Flora and fauna

South-central Ontario is part of the Great Lskes-St. Lawrence
Forest Province, an ecological region of mixed deciduous and
coniferous forest (McAndrews and Manville 1987). Land surveys of the
study ares were carried out between A.D. 1784 and 1880, in order to
facilitate FKuropean settlement. Forest associations were recorded
along concession lines and permit reconstruction of pre-settlement
vegetation (Ontario Ministry of Culture and Recreation, Historical
Planning and Research Branch (MCR) 1981:85-87). Except for a narrow
band of osk forest bordering the shore of Lake Ontario in the Toronto
region, the pre-European forests were composed primarily of sugar
maple, beech, basswood, elm, and hemlock. White pine and oak forest
covered the dry sandy uplands and white cedar stands dominated the
swampy lowlands of the region (Chapman and Putnam 1984; MCR 1981:337-
38, Hsp 2; Heidenreich 1871:59-83). Stands of mature white pine
{estimated to be 300 - 400 years old at the time of cbservation) were
remarksble in certain areas, such as the Rouge-Duffin drainsge (east
of Toronto) and south of Kempenfelt Bay {Innisfil Towmship, Simcoe
County). Subsequent srcheeological resesrch hes demonstrsted 2 high
correlation between such pine stands and fifteenth-century Iroquoian

villages and their associated corn fields (Figure 11 (after Bowman
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1979; Lennox et al. 1986:153-154)). It would appear that Iroquoian
agriculture affected the natural sequence of forest regeneration and
hence altered the pre-Iroguoian forest associations in certain
intensively occupied portions of south-central Ontario (Lennox et al.
1986:152-158). Edible plants, fruits, and nuts native to the study
area include goosefoot (Chenopodium sp), Jerusalem artichoke,
Sclomon ‘s seal, wild onion, wild strawberry, raspberry, blackberry,
blueberry, cranberry, choke cherry, pin cherry, wild grape, wild plum,
mayapple, butternut, bittermut, and acorn (Heidenreich 18971:60-81;
Keene 1981:54-81; Lennox et al. 1986:138-143).

The fauna of south-central Ontario, prior to European
settlement, can be inferred from =zooarchaeological identification
lists compiled for a representative sample of excavated Iroguoian
village sites {(Burns 1979; Hamalainen 1981; Lennox et al. 1986:101-
131; Reid 1975:33-38; Savage 1971s,1971b). Wild mammals most commonly
observed include white-tailed deer, woodchuck, beaver, black bear,
chipmunk, red squirrel, muskrat, cottontail rabbit, snowshoe hare,
raccoon, fox, and wolf. The only domestic animal known to prehistoric
Iroquoians was the dog.

Birds include ruffed =and spruce grouse, wild turkey (non-
migratory) and migratory species such as duck, Canada goose, passenger
pigeon, and sandhill crane (summer residents only).

Common fish species are catfish (i.e. bullhead), sucker, yellow
perch, sunfish, bass, pickerel, lake trout, whitefish, freshwater
drum, and bowfin. With the exception of trout and whitefish, most of

these &are spring spawners that inhabit shallow lakes, marshes, and
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warm, slow streams (Cleland 1982:786-787; Heidenreich 1871:208-212).
Other potential food animals whose remains occur in Iroguoiasn sites

inelude turtles, frogs, and freshwater mussels.

Brisf History of Huron-Petun Archaeological Research

By integrating frameworks proposed by Bruce Trigger (1985b:56-75)
and Gordon Willey and Jeremy Sabloff (1980) for organizing the history
of American archaeology, the history of Huron-Petun archaeclogy can
be divided into three major pericds: Inventory (18404;908); Site
Excavation and Chronclogy  (1909-1987); and Settlement Pétterns and
Archaeological Resource Mansgement (1988-present). Each period
encompasses a distinet style of archaeclogy that originated from a
complex interaction between the personalities of  individual
archaeologists, shifts in archaeological paradigms, and society’s
changing attitudes towasrd native people and cultural heritage (Trigger
1985b: 56-75).

Inventorv (1840-1907)

Serious sarchaeoclogical interest in the Huron-Petun began in the
mid-nineteenth century as s result of Jesuit resesrch into the
seventeenth century Huron mission. French-Canadian nationalism
motivated these investigations more than =n interest in native
heritage (Trigger 1985b:8). In 1842 Pierre Chazelle visited Simcoe
County and discovered a historic Huron village site on the Sturgeon
River. He identified it as St. Ignace (Hunter 1900:72-80). Two other
Jesuits, Felix Martin in 1855 and Joseph-Charles Tache between 1880

and 1865, located and examined seversl more historie Huron wvillages
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and supervised the "excavation” of at least sixteen Huron ossuaries
(Latta 1885b:182; Martijn 1878:13). Regrettably none of the survey
notes or site data have been published.

The "Inventory Period" of Huron-Petun archaeclogy began in earnest
with David Boyle's appointment as curator of the Provincial Museum and

his establishment of The Annual Archaseclogical Report for Ontario in

1887. Between 1885 and 1807, Boyle conducted a number of surveys and
site excavations throughout south-central Ontario, the main purpose of
which was to acquire artifacts for the museum and to compile =
comprehensive inventory of the province’s native archaseological sites
(Eillan 1983). The driving force behind late nineteenth century
Ontaric archaeclogy was the same as nineteenth ceﬂtury ethnography, to
acquire a record of native life as a means of preserving it forever
(Trigger 1980). For its day, Boyle's work was first-rate and
encouraged a few dedicated svocational archaeologists to undertake
serious sarchaeclogical work in their local regions. In particulsr,
Boyle's inventory of Petun sites (10 villages snd 21 ossuaries) in
Nottawasaga Township, Simcoe County (Boyle 1883), compiled through
door-to-door interviews with local farmers and systematic
fieldwalking, was emulsted by two of his finest proteges - George
Laidlaw and Andrew Hunter.

George E. Laidlaw’'s active archasclogical career began in 1880
with a visit by Boyle to his ranch on the west shores of Balsam Lake,
Vietoria County. Laidlaw toured Boyle around three Huron village
gsites, including Coulter (BdGr-6), situated on his ranch (Killan

1883). Over the next three decades, Laidlaw combed Victoria
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County, gathered artifacts and information from over 61 archasological
sites, many of them Huron-Petun settlements (see Appendix 2), and
published relevant details and some site plans in a series of high-
quality reports (Laidlaw 1838; 1900; 1912; 1917). Laidlaw, unlike
Hunter, personally visited virtually every site that he reported and
individual site descriptions reflect this. For most village sites,
Laidlaw recorded the number of "ashbeds/ash heaps” (i.e. recently
ploughed house floors and middens), general classes of artifacts, and
a size estimate. In certain cases, he even attempted to date the
village occupation by estimating the ages of large pine trees that
were found growing on unploughed midden deposits . For example, pine
stumps found on the middens and earthwork of the Jamieson site (BeGr-
1) were Judged to be over 400 years old, implying that it was
abandoned ca. A.D. 1500 (Laidlaw 1800). On the basis of ceramic
seriation the Jamieson village is dated ca. A.D. 14753-1500! Laidlaw
ceased active fieldwork in 1317, but some of his interpretations, such
as his correct identification of a relatively high inecidence of 5t.
Lawrence Iroquoian ceramics on many of the Victoria County sites, have
been borne out by contemporary archaecology (Killan 1984:10).

Andrew F. Hunter personifies the "Inventory Period" of Huron-
Petun archaeology. In 1885, as an undergraduate at the University of
Toronto, Hunter met Sir Daniel Wilson and David Boyle, who encoursged
his avocational pursuits in Huron archaeclogy (Killan 1883:120).
Using contemporary archaeclogical survey methods (i.e. interviews with
local collectors and farmers and systematic fieldwalking), by 1889

Hunter had recorded almost 400 Huron-Petun site locations in  Simcoe,
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York, and Ontario Counties. Based on the geographical distribution of
sites with French trade goods, Hunter concluded that the historic
Huron confederacy was formed before 1615 by northward migration of
Huron whose homeland had been the north shore of Lake Ontario (Hunter
1889) - a remarkable inference based entirely on archaeclogy! From
his Barrie home, he continued his_inventory of Huron sites by
systematically scouring the waricus townships of Simcoe County,
amgssing a8 total of B37 sites by the end of his archasological career
in 1804. Hunter personally visited most sites or relied on verbal
reports from respected collectors (e.g. J. Hugh Hammond, Orillia
Township (Boyle 1904; Hammond 1905}) or at least two independent
sources (Hunter 1907:20). The location, integrity, relative size and
age, =id associsted artifacts of each site were recorded in pocket-
sized notebooks and on scrap paper (Hunter n.d.) and are stored in the
archives of the Etlmology Department of the Royal Ontarioc Museum.
While certain sites remain uﬁpublished (i.e. York and Ontario County
and Innisfil Township, Simecoe County), the majority of Hunter's site
descriptions were organized by township and published sequentially in

The Annuzl Archaeological Report for Ontaric (Hunter 1889, 1900, 1902,

1903, 1804, 1807) . Despite problems with imprecise size, age, and, in
sbout 30% of the cases, location of sites, Andrew Hunter’'s
archaeological work was an enormous achievement snd "was the most
comprehensive survey of a historical tribal area so far carried out in
North Americs” (Trigger 1985b:61).

Archaeological fieldwork in south-central Ontarioc came to a

virtual standstill with Hunter’'s "resignation” as Simcoe County’s
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archaeologist in 1904 and Boyle’'s debilitating stroke in 1807 (Killan
1983). The task of interpreting the immense inventories compiled by
Boyle and his co-workers was taken up by amateur historians. Arthur
E. Jones integrated Hunter's archaeological data with the recently
in an attempt to identify the seventeenth century Huron mission sites
(Jones 1908). Unfortunately, many of Jones’s identifications are
suspect, since he did no follow-up fieldwork to verify his selections.
A similar study was carried out to identify Petun mission sites by
members of the Huron Institute (lLawrence et al. 1808), using Boyle's
Nottawasaga Township survey data. These were the first attempts in
Huron-Petun archseclogy to impose some form of chronological order on
the vast amounts of site data that had been generated between 1880 and

1905 by a museum sdministrator and s few avocational archaeclogists.

Site Exeavation and Chronology (1808-1967)

After David Boyle’'s death in 1911, William J. ¥Wintemberg became
Ontario’s most respected archaeologist. Trained by Boyle and employed
by the HNational MHMuseum of Canada in QOttawa, in 1912 Wintemberg
initiated a series of Iroquoian site excavaetions &across Southern
Ontario, vyet he excﬁvated portions of only one Huron-Petun site - the
Sidey-Mackay site - in 19826 (Wintemberg 1948). The primary sim of
this research wss to scquire artifacts for museum display and to
intepret their function. In the tradition of a true "ethnographic” or
miseum archaeologist of the early 1900s, Wintemberg paid no attention

to house patterns (although he recognized and mapped some post mould
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patterns), did not record artifact distributions, and made no serious
attempt to develop site chronologies (Trigger 1985b:61,83). The
emphasis of Wintemberg’'s archseological career (1912-1940) on site
excavation as cpposed to site survey (except for s brief forsy into
Nottawassga Township in 1923) and a heavy reliance on impressionable
avocational archaeologists (e.g. Wilfrid Jury) for field crew delayed
for nearly twenty years the introduction of culture chronology to
Huron-Petun archaeology.

Contemporary with Wintemberg, a few avoeational archaeologists
continued to compile site inventories for select regions of socuth-
central Ontaric. Arthur J. Clark of Richmond Hill located, mapped,
snd recorded detailed descriptions of over 40 Iroquoisn sites in  York
County between 1813 and 1932 (Dana Poulton, personal communication
1988), and from 1923-1881, Jay Blair added a number of Petun villages
to the Boyle-Wintemberg list (Garrad 1982).

During the 1940s, Huron-Petun archaeology focused on the large-
scale areal excavaitions of a number of Huron village sites directed by
Wilfrid Jury (e.g. St. Louis/Newton, St. Joseph/Train, 5t. Ignace
J1/Hamilton, Flansgan (Latts 1985b:164;1988)) and the archaeological
study of important historic sites, such as Cshiague (Mcllwraith
1846,1847), Ste. Marie I (Kidd 1848), and the Ossossane ossuary (Kidd
1853). Unfortunately, mich of Jury’'s work is either unpublished or
described 1in a series of unscholarly preliminary reports filed with
the University of Western Ontario. This partly explains the

skepticism surrounding some of his village reconstructions and



,‘..
s
ﬁv

123

identifications (Heidenreich 18971:47-48; Latta 1988).

Culture chronology was introduced to Huron-Petun archaeology in
1952 by the publication of Richard MacNeish’'s Iroquois Pottery Types.
Influenced heavily by James B. Griffin and William S. Ritchie, both
strong proponents of the culture history or area synthesis approasch in
Northeastern archaeology (Trigger 1885b:66-67; Willey and Sabloff
1980:108-117), MacNeish demonstrated, using pottery typology and
seriation, that the historie rorthern Iroquoian groups had evolved in
gitu from Middle Woodland populzstions. Based on rim samples from only
six sites, he hypothesized that the historic Huron originated from an
Ontario Owasce (i.e. Early Iroguoian) base, separated from the
prehistoric Neutrals during Middleport times, and, throughout the Late
Prehistoric period, graduslly moved north from the Toronto region into
Huroniza (MacNeish 1952:31-32). Petun origins and their relationships
to the Huron were not addressed because MacNeish (1952:28) felt that
the two groups were archaeologically and, by implication, ethnieally
indistinguishable,rﬁbassd on the Sidey-Mackay (i.e. an early Petun
site) rim =ample. Iroquois Pottery Types put an end to blind
empiricism in Huron-Petun archaeology by directing archaeologieal
research toward building culture chronologies.

In the wvery year of its publication, the MacNeish in =situ
hypothesis (1952} was challenged by an entirely independent theory of
Huron origins published by Frank Ridley (1852). Frank Ridley, perhaps
the most dedicated and sccomplished avocational archaeologist in the

province since Andrew Hunter, commenced fieldwork in 1842 from his
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summer cottage at Bluewster Beach in Tiny Township, Simcoe County
(Ridley and Ridley 1985). Ridley’'s early field surveys discovered
several prehistoric Huron sites that yielded m style of high-collared
pottery entirely different from the low-collared pottery that
predominated on Late Prehistoric and Contact Huron sites. He named
these high-collared sites the Lalonde Culture, after the Lalonde type
site (BeGx-19). Aecording +to Ridley (18532), the historic Huron
developed in situ in northern Simcoe County from the earlier Lalonde
Culture. Toronto region Irogquoian sites were explained by a southward
migration of late prehistorie Huron {(Ridley 1952, 1858). While most of
his interpretations were eventunally proven false (Wright 1868),
Ridley's temporal and geographical definition of Lalonde pottery and
his comprehensive inventory of Huron sites in Simcoe County made
significant contributions to Huoron-Petun archaeclogy. He re-
investigated over 148 of Andrew Hunter’s site locations and, mainly
between 1966 and 1975, recorded 110 Huron-Petun wvillege sites in
Simcos County, describing the location, integrity, size, =age, and
artifacts recovered by surface collection or test excavation for each
in = series of reports that are now on file with the Public Archives
of Ontario and the Ontario Ministry of Culture and Communications,
Toronto (Ridley 1958, 1966, 1967, 1968, 1969, 1870, 1971, 197z, 1973,
1974, 1975). Because \Ridley's archgeological surveys identified
biases and systepatic errors in Andrew Hunter’s site data, it was
possible, after msking appropriate corrections and eliminating certain
sites, to include most of Hunter's unverifiéd site locations in the

present study.
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Verification and refinement of MacNeish's preliminary framework
for Huron-Petun prehistory was accomplished by J. Norman Emerson and
his academic and avocational students. In 1846, Emerson became the
first professionally-trained prehistoric archaeologist to be hired by
8 Canadian university - in the Depsartwent of Anthropology, University
of Toronto. Between 1847 and 1962, Emerson and his students test
excavated a number of prehistoric Huron-Petun sites in the Toronto
region, including McKenzie-Woodbridge (AkGv-2), Black Creek (AkGv-11),
Seed (AkGv-1), Downsview (AkGu-13), Aurors (BaGu-2), Draper (A1Gt-2),
and Parsons (AkGv-8) . Rim sherd samples, predominantly from middens,
provided the raw data for both MacNeish's (MacNeish 1952:29) and
Emerson’s (1854) dissertations, which contained interpretations of
Horon origins (Emerson 1961; Emerson and Popham 185Z2) that were
opposed to Ridley’'s (1932,1958). Emerson helped to found, in 1951,
the Ontario Archmeclogical Society, whose purpose was to promote
avocational archaeology in the province. Several Huron-Petun sites,
such as Draper (A1Gt-2), Elliot (AkGt-2), Robb (AlGt-4), HMilroy (AlGt-
1), Fairty Ossuary (AlGt-3) (Donaldson 1862a), MacMurchy (Bchb-26),
Graham-Rogers (BbGw-2), Bosomworth {BaGv-1) (Emerson 1961), and
Cleary (BbGw-10) (Warrick 1988a), were discovered and test excavated
in the 1950s and early 1880s by society members, working in
collaboration with the University of Toronto.

In 1966, James V. Wright published The Ontario Iroquois
Tradition, which reconciled +the MacNeish-Emerson and Ridley
interpretations of Huron-Petun culture history. Data from over 30

sites in south-central Ontaric were synthesized into a culture
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historical framework that, despite limited modifiestions (cf. Ramsden
1877a), 1is an indispensable tool in  contemporary Huron-Petun
archaeology. Wright (1986:74-79) postulated that the historic Huron
and Petun resulted from a sixteenth-century fusion of the Northern
(i.e. Lmlonde) and Southern Division (i.e. Toronto region) Huren.
With a relisble chronological framework established, Ontario
srchaeologists turned to examine the spatial aspect of Huron-Petun

prehistory (Trigger 1983&:11).

Settlement Patterns and Archmeological Resource Management
(1868-present)

The salvage excavation of the Miller site, directed by Walter
Kenyon of the Royal Ontario Museum between 1858 and 1961, uncovered
the wvirtuzlly complete ground plan of an Early Iroguoian (Pickering)
village, prior to its destruction by a gravel pit (Kenyon 1968). It
was the first application, albeit unintentional, of settlement pattern
archaseoclogy in an archaeological resource management context in
Ontaric and anticipated the style of contemporary  Huron-Petun
archaeology by almost 30 years,

In 19688, Huron-Petun archaeclogy adopted a settlement pattern
orientation in response to J.V. Wright's (1986:100-101) explicit
recommendation to concentrate on the spatial dimension in Ontario
Iroquoian research =and & growing interest =among  American
srchaeclogists in settlement patterns (i.e. site distributions,
villsge organization, and house plans) (Trigger 1985,1968).

Patterns in Huron-Petun site distribution were elucidated

considerably by a number of regional site surveys that were completed
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between 1866 and 1974. In Simcoe County, Frank Ridley’'s massive
inventory of Huron sites (1966-1875) was complemented by more
intensive surveys of the Penetang Peninsula (Tyyska 19639; Latta 1973)
and Awenda Provincial Park (Tiny Township) (O0'Brien 1976b). The
Penetang project, a Jjoint effort by several graduste archaseology
students in the Deparment of Anthropology, University of Toronto
(Hurley and Heidenreich 1983), was designed to produce an inventory of
Huron sites for research and sarchaeclogical resocurce management
purposes  (Latta 1973:3). In the summer of 19688, 20 sites,
representative of the entire span of Huron occupation;of the Penetang
Peninsula, were sampled for artifacts and, at the Maurice {BeHa-2) and
Robitaille (BeHa7§}_ vil;ages, two unploughed hounse floors were
entirely excavated (Tyyska 1989; Latta 1973). The survey of Awenda
Provineial Park, one of many archasological inventories of the
province ‘s provincial parks undertaken in the early 1970s, was carried
out between 1972 and 1973 by Roberta O'Brien and discovered eight
Huron-Petun wvillage sites and several special-purpose camps, mostly
situated in forest contexts (O0'Brien 19768b). The Penetang Peninsula,
because of three complermentary surveys and a low rate of site
destruction, is perhaps the wrchaeclogically best-documented region of
the Huron-Petun heartland.

Beginning in 1868, Charles Garrad conducted exhsustive
investigations of every reported Petun site in Nottawasaga Township
and surrounds. The culmination of his work, "Project The Petun 1874",
a two-volume report (Garrad 1975), summarizes location, size, age, and

other pertinent details for 18 wvillage sites, 18 special-purpose
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sites, and 21 ossuaries. Artifact samples, primarily ceramic rim
sherds, pipes, and European glass beads, provided the basis for
chronologicelly ordering the villages and asscciating over half of
them with documented seventeenth-century Jesuit missions (Garrad =and
Heidenreich 1978; Garrad 1980).

In the Toronte region, extensive archaeclogical survey between
1971 and 1973, directed by Victor Konrad of York University, recorded
102 Iroquoian wvillasge sites in the Hetro Toronto Planmning Area and
North Pickering Project region (Konrad 1873; Konrasd and Ross 1974).
The intent of these inventories was to confirm and register previously
reported sites and to locate new site=s on lands slated for development
or urbanization. These studies played a prominent role in the
widespread adoption of archaeclogical resource mansgement in Ontario,
because they presented alarming statisties on the actual and
potential loss of archaeological sites as a result of urban
development. In fact, they were the precursors of the New Toronto
International Airport archaeclogical survey.

The New Toronto International (Pickering) Airport survey, which
involved fieldwalking close to 5300 hectares of contiguous lands in
Pickering Township, between 1876 and 1878, is probably the most
intensive archaeological survey ever accomplished in Huron-Petun
archaeology (Poulton 19739). Undertaken by the MHuseum of Indian
Archaeclogy, and directed by William Finlayson and Dana Poulton in
conjunction with the complete salvage excavation of the Draper villsge

site (AlGt-2), the survey discovered 14 previously unknown Irogquoian
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sites, all part of a local developmental sequence of village removals
(Finlayson 1885).

Also in the 1970s, several problem-oriented regional surveys made
a substantial contribution to our understanding of Huron-Petun site
distributions. Archaeological surveys of Prince Edward County,
primarily designed to field-verify reported sites, were completed in
1972 (Sweetman 1972) and 1973 (Swayze 1973) and added several Early
Iroquoian and Middle Iroquoian settlements to an earlier inventory of
this region (Pendergast 1964; Emerson 1866). In 1977, Mima Rapches
relocated and tested six Middle Iroguoisn settlements in the Town of
Markham (i.e. AlGt-1, 4, 14, 18, 35, and 36) for her Ph.D.
dissertation at the University of Toronto (Kapches 1981a). Arthar
Roberts conducted an extensive archaeocldiical survey of the Regional
Municipality of Durham and socutheast Northumberland County in 1878 and
1879 to provide data on the Archmic occupation of the north ghore of
Lake Ontario for a Ph.D. dissertation in the Department of Geography,
York University (Roberts 1885). Based on informant reports, field
verifications, and random fieldwalking, Roberts documented almost 350
sites, including 26 Iroquoian villages (Roberts 1878, 1885:52). This
project filled in & crucial data gap between the Toronto region and
Prince Edward County and also resulted in the salvage excasvation, in
1978, of the esrly Pickering Auda site (AlGo-29) (Kapches 1861b}.
Finally, Victoria County, particularly the Balsam Lake region,
received intensive archaeological attention from 1876 to  1978.
Directed by Peter Ramsden of McMaster University, the Trent Valley

Archaseological Project relocated many of Laidlaw’'s sites and carried
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out large-scale excavations of three villsge sites: Benson (BdGr-1),
Coulter (BdGr-6), and Kirche (BcGr-4) (Damkjer 1882; Nasmith 1981;
Ramsden 1877b, 1977c, 1878a, 1981).

Concomitant with regional surveys, the areal excavation of
longhouse and villsge plans became commonplace in the Huron-Petun
archaeclogy of the 1970s. Reasons for such excavations include pure
research (e.g. unploughed houses at Maurice [BeHa-2] and Robitaille
[BeHa-3] (Tyyska 1869) and definition of villasge plans by slit-
trenching at Benson [BdGr-1] (Ramsden 1977b,1977c¢), Coulter [BdGr-8]
(Damkjar 1882), and Kirche [BcGr-4] (Nasmith 1981)), field school
instruction (Le Caron [BeGx-15] (Johnston and Jackson 1980), Ball
[BdGv-3] (Knight 19786), Warminster [BdGv-1] (Sykes 1983), Seed
[AkGv-1] (Snow 1978)), and salvage archaeoclogy (e.g. Draper [(AlGt-2]
(Finlayson 1985; Hayden 1879), Robin Heod [A1GL-887(Williamson 1983),
White [A1Gt-32](Finlayson 1985), Alonzo [BeGw-15] (Roberta 0O’Brien,
personal commmunication 1887), and Auda [AlGo-28] (Kapches 19B81b)).

Archaeclogical resource management and salvage archaeology have
come to dominate Huron-Petun asrchaeology in the 1980s. Maturation to
adulthood of the "Baby Boom Generation” by 1980 created a tremendous
demand for housing and industrial expansion, particularly in Metro
Toronto and outlying communities, such sas Vanghan, Richmond Hill,
Markham, Scarborough, and Barrie. Realizing the potential threat to
srchaeological resocurces in these urban centres, the provincial
government (Ontario Heritage Foundation and Ministry of Culture and
Communications) provided grants to municipslities, developers, and

private archaeological consultants for archaeological inventory and
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mitigation. In Metro Toronto, for example, archaeological inventories
for muniecipal planning use (i.e. archaeological mnasterplans) wers
carried out between 1988 and 1988 for Vaughan (Mayer, Pihl, Poulton
and Associates  Incorporsted  (MPP) 1986b), Richmond Hill
(Archaeclogical Services Inc. (ASI) 1888), Harkham (MPFP 18986a), and
Northeast Scarborough (MPP 1988h). The masterplans involved
fieldchecks of known sites and the search for new ones by means of
intensive fieldwalking. On aversage, two previously unreported
Iroquoian villages were added to the inventcries of each municipality
by this process. In 1985, salvage excavations at the Keffer site
(AkGv-14) uncovered an almost complete village plan and associated
cemetery (Finlayson et al. 1887). In Barrie, archaeclogical resource
inventory was combined with research. Building on earlier survey work
(Hunter 1976,1978) and the salvage excavation of the Wimscek =site
(BcGw-28) (Lennox et al. 1986), Barrie (Lennox 1984c) and Innisfil and
West Gwillimbury Townships (south of Barrie) (Warrick 1988a) were
extensively surveyed from 1984 to 1886. These surveys relocated 11
Iroquoian village sites, the majority of which had been pinpointed by
Andrew Hunter in the late 18380s (Hunter n.d.)}. Salvage excavation of
the protohistoric HMHolson site (BeGuw-27), situated on 8 future
industrisl park in Barrie, and intensive surface collections of the
other sites have provided reliable rim samples for reconstructing a
local village sequence in southern Barrie (Warrick and Molnar 1986) as

well as identifying sites threatened by development.
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Site Data

Over & century of archaeological work in south-central Ontario
has amessed a large inventory of registered or Bordenized sites
(Borden 1852) and unregistered sites, totalling approximately  1800.
Prior to the Ontario Herituge Act (1974), few archaeologists formally
registered site location, type, sage, and gize. Standardized Borden
forms, although availsble by the late 18980s, were not regulsrly
submitted to +the provincial site datasbase, housed in the Toronto
office of the Ontario Ministry of Culture and Communications, until
the early 1970s. Consequently, sites discovered and investigated
prior to 1987 =are not registered, unless they were subsequently
visited by & 1licenced avocational or professional archaeclogist.
Thus, the vast majority of Andrew Hunter’'s Simcoe County sites, George
Laidlaw’s Victoria County sites, A.J. Clark’s York County sites, and
even some of Frank Ridley's and Wilfrid Jury’'s sites have never been
registered (see Appendix 1 and 2).

In theory, a registered site description should be more complete
and reliable than that for an unregistered site. In actual fact,
however, this is not always the case. For example, descriptions and
maps of wvillage sites by Laidlaw (1898), Clark (MPP 1986a,1886b), and
Ridley (1986-1975) are superior in quality to those supplied by some
“modern” archaeclogists, such as Konrad (1973) and Roberts (1978). In
terms of relimbility, the archaeclogiczl inventory surveys of the
Towns of Vaughan and Markham, Regicnal Municipality of York (MPP
19868,1986b), have had a relatively equal success rate in the

rediscovery of Irogquoian village sites recorded by "pre-modern” and
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early modern (i.e. late 1980s and early 1970s) archaeologists.

The total inventory of Iroquoian village sites in  south-central
Ontario was compiled from documentary sources and fieldwork. The
bulk of the documentary sources are stored en computer and in &
library at the Ontario Ministry of Culture and Communications,
Toronto. The computer contains dats on over 10,000 archaeological
sites throughout the provinece. In addition, original Borden forms are
also on file, permitting cross—checking and editing of the computer
data. The ministry library contains over 1500 unpublished liecence
reports, spanning sbout 20 years of archaeclogical activity in the
province, as well as a set of National Topographic System 1:50,000
scale maps with plotted site loestions. Including published reports,
the essential references on Huron-Petun village sites are:

1. Simcoe County - Hunter (1889,13800,1902,1903,1904,

1807, n.d.); O’Brien (1976b); Ridley (1968,1887,1968,

1969, 1570,1971,1972,1973,1974,1975); Tyyska (1968);

Warrick (1988a)

2. Victoria County - Laidlaw (1891,1888,1800,1802,1904,
1912,1817); Ramsden (1977¢,1978a,1981)

3. Prince Edward County - Swayze (1973); Sweetman (1972)
4. North Shore of Lske Ontaric - Roberts (1978)

9. Toronto Region - ASI (1988); Dibb (19739); Kapches
(1981a); Konrad (1973); Konrad and Ross (1974); MPP (1986=,
1886b, 1988b); Poulton (1879); Ramsden (1877a); Wright
(1966)

8. Petun Country - Garrad (1975,1880,1981,1987).

A preliminary coverage of previous research revealed an obvious
gap in Huron-Petun site distribution: southern Simcoe County. The

area between northern Toronto and Barrie was virtuslly devoid of known
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Huron-Petun sites in 1983. Yet, saccording to accepted hypotheses of
Huron-Petun cultural evolution (Ramsden 1977a; Wright 1966), there
should be abundant evidence for Huron-Petun occupation between Toronto
and northern Simeoe County. Consequently, the Socuthern Simcoe County
Archaeclogical Project was organized and directed by the asunthor. The
goals were to find as many Huron-Petun village sites as possible in
two (1985 and 1888) two-month field surveys of Innisfil sand West
Gwillimbury Townships, Simcoe County (see Figure 15). With the
assistance of Andrew Hunter’'s unpublished field notes from the late
18380s (Hunter n.d.) and a fieldwalking strategy, approximately 1200
hectares of ploughed fields were surveyed (200 person days of work)
and 14 village sites were sampled by intensive surface collection,
emploving a combination of five-metre rope grids and rod and stadia
measurements. Nine of the 14 sites were previously unregistered.
Surfsce collections provided precise site size and adequate ceramic
rim sherd samples for seriation dating (Warrick and Molnar 1886;
Warrick 1988a and Appendix 1 and 2). The fieldwork succeeded in
filling =an extremely cruecial gap in the Huron-Petun occupation of
Southern Ontario. Without this fieldwork, the relisbility of the
regional population estimstes in this study would have been
questionable snd the evidence for the Iroguoian colonization of
southern Simeoe County in the early fourteenth eentury would not have

been discovered (see Chapter 7).
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Data Compiletion

In santicipation of computer-aided statistical manipulations,
standardized coding forms were designed and filled out for each =®ite
(Appendix 1). Site name, location, mode of discovery, sage, size,
history of investigation, rim sherd sample and other pertinent details
were recorded for each site and the data entered into a database
mansgement file on =n IBM PC compatible computer.

Data were recorded only for verified or probable village =mites.
For registered sites, the identification of Huron-Petun villege sites
was based on the following criteria:

1) Huron-Petun artifact =ssemblsge

2y Total site gize greater than 0.2 ha

3) Two or more middens

4) Moderate to high surface sherd density (at least 5

rimsherds per hzctare of site area) (see Chapter 6 for

derivation of these numbers).
Tor unregistered sites, because descriptions were somewhat more vague
and incomplete, a polythetic set of criteria for identifying Huron-
Petun village sites was adopted:

1) Huron-Petun artifact assemblage

a) Presence of pottery,pipes,stone axes
b) Size of artifact collection

2) Site size greater than 0.4 ha

3) Two or more "ashbeds” or middens

4) Water source within 150 metres

The criteria for identification of registered site data, applied
in a strict manner, essily distinguished Huron-Petun villege sites
from other types of sarchaeclogical =sites. The total number of
registered or PRordenized Hurcon-Petun village sites is 334. When

discrepancies sxisted between pre-modern and modern estimates of site

size, the modern estimates were accepted as more precise. In the case
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of two or more different size estimates by modern archaeologists, =&
median site size value was recorded, except where there were obvious
differences in the quality of field technigues used to estimate site
limits. Complete or partially excavated sites have more precise size
estimates than intensively surface cnllected ones, and the latter, in
turn, provide more precise size estimates than eyeball observations.
Application of the same criteris to unregistered site data produces
less confident assignments of site type. Some exsmples might help to
illustrate the special problems involved in identifying Huron-Petun
village sites from pre-modern site survey data, mainly that collected

by Andrew Hunter and George Laidlaw.

1) Artifact assemblage

In late nineteenth and early twentieth century Ontario, as
outlined earlier in this chapter, Iroquolan sites and artifacts were
the primary focus of archaeclogical inguiry. The sites were
conspicucus in the newly cleared and ploughed landscape (many portions
of northern Simecoe County were not cleared until the 1870s and 1880s)
and the densities of ceramic sherds in village sites were high.
Decorations on ceramic pot rims and especially those on pipes were
attractive and easy to spot in freshly ploughed fields; local farmers
with sites on their properties acquired small collections of the most
complete and mesthetically-pleasing specimens in the course of their
daily activities on the land. Such finds zttracted the archasologicsal
interest of Boyle, Hunter, Laidlaw, ana Wintemberg (Killan 1883).
Through personal visits and informants (at leasst two corroborative

ones per site in Hunter’'s case (Hunter 1807:20)), Andrew Hunter
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recorded 425 archseological site locations in Simcoe County snd George
Laidlaw recorded 61 in Viectoria County (Appendix 2). Both men were
well aware that their respective inventories exhibited considerable
varisbility in s=ite function and age. Sites were classified as
isolated burial (e.g. Hunter's Rorth Orillia #1 (1804)), cemetsry
(Hunter's South Orillia #10 (1904)), ossuary (e.g. Hunter’'s MHedonte
#21, (1902); Hunter's Vespra #52 and 53 (1307); Hunter's Tiny
#6,#7,4#32 (1883)), hunting or fishing camp (e.g. Hunter’'s Medonte
#56,#58 (1902); Hunter’'s Vespra #29 (1807); Hunter’'s Oro #14, #66
(1803); Laidlaw’'s #17 (1898) , or village (e.g. Hunter's Tay #4
[St. Louis], #18 [BdGw-25A/25B] (1800); Hunter’'s Oro #38 ([BdGv-8]
(1903); Hunter's Tiny #37 [BeGx-10] (1898); Laidlaw's #7 [BdGr-1],
#26 [BeGr-1] (1888)). 0Site dating was based on artifact assemblages.
Hunter s (1807) chronological scheme, from earliest to latest, was:
pre-Huron (Gouge-using People, Hunter's Flos #2 (1807); Hunter’'s Oro
#33 (1903) - i.e. Archaic and Initial Woodland), pre-Early Huron
(Hunter 's Vespra #27-42 (1807) - i.e. Middle Iroguoian), Early Huron

{Hunter's Vespras #45-42 (1907) - i.e. Late Prehistorie), early
Historic (Hunter's Tay #32 (1800); Hunter’s Tiny #45 [BeGx-22] (1899)
- i.e. protohistoric and early historic), Historic or Jesuit Period
{(Hunter’ s Tiny #30 [BeGx-157; Hunter’'s Tay #31 [BeGw-3] - i.e. middle
and late historic), and 18th or 19th century Algonkian (Hunter's #85
(n.d.)). Chipped 1lithic and ceramic attributes were used to
distinguish the prehistoric sites and the quantity of iron trade axes
and diversity of other metal and glass items (particularly glass

besds, brass kettles, scissors, and Jesuit rings) allowed Hunter to
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separate early historic from later historic sites.

Both Hunter’'s and Laidlaw’s standard list of artifacts from a
Huron villzge site is "pottery, pipes, and stone axes”. Quantities
of artifacts are sometimes reported in terms of large or small, smsill
being often associated with camp sites. Thus, relative quantity of
artifacts can help separate village from "special-purpose” sites in

these inventories.

2) Site size

Precise size estimates are seldom preovided in either Hunter’s or
Laidlaw’s reports. When they are, s range in acres is given, such as
1.5 - 2.5 acres. More common are relative measures (large and small)
or the number of lodge markings, camps, or middens. Comparison of
relative size measures and actual sizes of some of Hunter's and
Laidlaw’'s sites, the Ilatter provided by modern =archaeclogists who
rediscovered them (e.g. Frank Ridley (1866-1975) or Peter Ramsden
(1877c,1978a,1981)), suggest that s large village site averages 2.10
hectares (n=21) and a small one 0.44 hectares (n=8). Thus, relative
size estimates of unverified Hunter or Laidlaw sites are useful for
determining approximate size and which ones might have been villages

(see Chapter 8 for a definition of Iroquoian village size).

3) Ashbed or midden number

Andrew Hunter (1902:65-86) identified the characteristics of =
ploughed village site as an area strewn with “fragments of relics" and
“"the ashbeds and blackened patches where the ecabins st@od". In

individual site descriptions, distinctions are made between "camp
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fires" (Hunter 1803:179; 1907:52), "camps'(Hunter 1903), or "blackened
patches" (Hunter 1907:54) and "ashbeds" (Hunter 1903:181; 1807:5) or
"ash heaps” (Hunter 1804:115). The cobvious inference is that Hunter
was describing ploughed house floors as "blackened patches”, ploughed
hearths as "camps”, and ploughed middens or refuse heaps as "ashbeds".
It is important to remember that Hunter was describing village sites
that had been ploughed only by horse, and sometimes after only the
first ploughing, such as Hunter's Oro #26, where he could actually

trace the outlines of house floors:

marks of about twenty Huron lodges, having in nearly

every case three fires for each lodge, were to be seen

over an area of abont three acres (not more) . . . the

Huron lodge form was more discernible on the ground

here than at any other place seen in my archaeological

visits (Hunter 1903:170).
In contrast to descriptions of village sites, Hunter also discovered
small camps or cabin sites, such as Hunter’'s Oro #58 (1903:181), where
he:

found some pottery fragments, a stone axe . . . but .

. there were few in comparison with other sites. And

the evidences have been obliterated by cultivation, as

the present occupant . . . has observed no signs of

ashbeds or pottery fragments (Hunter 1803:181).
Such descriptions are repeated for other small sites (Hunter 1903:173;
Hunter 1807:51; Hunter #172 {n.d.)). Laidlaw referred to ploughed
house floors as "ash beds" or "those that were created by the floors
of dwellings or habitations and are distinguished by the discoloration
of the soil" (1888:51) and called ploughed middens "ash heaps or ash
pits" or "those refuse heaps which occur generally on the outskirts of

the village, and which were created by dumping the refuse of the

village " (188B8:52). Thus, any of Hunter's or Laidlaw’s sites
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possessing two or more ash hesps wes considered a tentative wvillage

site.

4) Distance to water source

Studies of the geographical loecation of Huron-Petun village sites
(Konrad 1975:14) sand archaeological site prediction models {(Peters
1986; Pihl 1986) indicate that B5% are situated within 150 metres of a
permanent water source. Any of Hunter’s or Laidlaw’'s sites that lie
beyond this threshold were not accepted as villages.

Adherence to these criteria identified 149 of Hunter's, Boyle's
(1904, Hammond’'s (1805), Ridley’'s (1986-1972), W. Jury’'s and A.J.
Clark’s unregistered (i.e. unverified) sites and 18 of Laidlaw’s as
potentizal Huron-Petun villsges (see Appendix 2). Thus, the combined
total of registered and unregistered sites gives a totzl Huron-Petun
village site inventory of 501. Referring to Figure 18, however, this
should be considered a potential not an actual inventory of known
Huron-Petun village sites. The potentizl inventory reguires some
editing. A proportion of the potential sites are probably not actusal
villages sites, based on the results of modern archaeological work
designed specifically to relocate Hunter’s and Laidlaw’s unverified
and unregistered sites (Ramsden 1977c, 1878sa, 1981; Ridley 1966-1875;
Warrick 1988a).

Tsble 7 summarizes the proportion of Huron-Petun sites, found
prior to 1830 in Simcoe &nd Victoria Counties, that either have
failed to be relocated by modern archaeclogical survey or else have
been identified as special-purpose sites rather than villsges. The

overall percentage of verified non-village or non-existing wvillage
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UNIVERSE OF
HURDN-PETUN YILLAGE SITES

N =750

|

REPORYED HURON-PETUN
VILLABE SITES

N =501

/

NON-VILLAGE SITES VILLAGE 5ITES n = 440

b= 4 Class 1 | Class I] | Class I1E| Cl=ss I¥ | Class ¥

n = 304 n= b =4 n=24 n =35

Figure 18, Information classes of Huron-Petun site data.

sites is 31 %. It is likely that a similar proportion of unverified
or outstanding Hunter and Laidlaw sites are not actual villages.
Thas, by random selection, proporticnal samples of unverified sites
were remcved from each township of Simecoe County and from Vietoria
County, a total of 41 sites (see Table 8 for list of sites remaoved by
this process). Congequently, the actual inventory of Huron-Petun
village sites totals 460 (see Figure 18).

The inventory of probable Huron-Petun village sites (n = 4€0)
consists of several different types or classes of site data, ranging
from those sites for which precise age and size are known (e.d.
completely excavated sites) to those for which neither age nor size is
available. Site class frequencies are provided in Figure 18. Class I

sites (precise age and size) total 304. This is an important class of
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Table 7. Current Archaeological Status of Presodern Reported Huron-Petun Village Sites in
Simcoe and Victoria Counties.

Pre-fodern  Nodern Hodern Not Found Outstanding  Percentage of
County Survey Yerified Verified by Patential Verified Sites
Village Site  Village  Non-Viliage  Yndern Viliage Site MNon-Village/
iotalts Site Site Survey Hot Found
SIMCOE
Tiny Twp. 29 17 1 2 9 13
Tay Twp. 34 15 1 b 12 32
Hedonte Twp. bb 2% 4 13 18 40
Figs Twp. 2% 7 3 2 12 47
Oro Twp. 39 i2 i b 20 47
§, Orillia Twp. 13 3 - L i 17
N Orillia Twp. B - - - 8 ]
Vespra Twp. 19 14 3 - 2 18
innisfil Twp. 35 IB 1 ! 10 28
VICTORIA 39 11 5 4 13 45
TOTALS 322 28 13 42 133 nia

YPreapdern data sources: Sistoe County {Boyle 1904; Hammond 190%; Hunter
1899,1900,1902,1903,1904,1907; Hugh Jackson, personal cossunication 1985)
Victoria County {Laidlaw 1898,1900,1912,1917)

$t7otals exclude non-Huron-Petun sites {i.e. Archaic,iBth century}, burials and ossuaries, and camps
as identified by preasdern archaeclegist or according to criteria previously discussed. For grand
totals for premodern archaeclogical surveys refer to Appendix 2 or original sources.
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Table 8. List of Unverified Sites Removed from
Total Inventory of Potential Huron-Petun Villeges. ¥

Viectoria County Simcoe County Simcoe County
BeGr-C Tay Oro
BdGr-B BeGw-C BdGw-K
BdGr-A BeGu-1 BdGv-N
BeGp-A BeGw-K BdGv-T
BeGr-A BeGw-N BdGv-U

BdGv-V

Simcoe County Tiny BdGu-4

BeHa-A
Flos BeGx-K 5. Oriliia
BdGx~C BdGu-F
BdGw-H Vespra BdGu-I
BdGw-P BoGw-4A
BdGw-T BeGw-B N. Orillis
BeGu-C BdGv-Y
Medonte BeGw-L BdGu-P
BdGw~-D BeGv-D
BdGw-F BeGw-N Innisfil
BeGw-B BoGw-T BoGv-J
BdGv-F BeGv-K
BdGv-1 BeGv-M
BdGv-K

¥ See text for rationale and Appendix 1 and 2 for specific

information on removed sites. These sites are excluded from

further consideration in this study.
sites, since size and age estimates for the poorer known sites will be
assigned by proportionality from the Class I sample (see Trigger
1965:157-160 for similar use of proportionality in demographic
archaeology). Class II sites (=mpproximate age and precise =size)
number 69. Sites 1in this class can be assigned only to the gross
periods of Ontario Iroguoian prehistory (i.e. Early Iroquoian, Middle
Iroquoian, Late Prehistoric, Contact - see Chapter B for detailed
discussion of Ontario Iroguoian chronology). There are only 4 Class

II11 sites, or sites for which only an approximate age and no size
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estimate are available. Class IV sites total 24 and include all sites
for which no =age estimate {(other than =& prehistoric/contact
distinection) is availsble but which do have = precise size estimate.
Finelly, Class V sites , numbering 59, have no age or size estimstes,
other than s prehistoric or contact age designation and sometimes a
relative size indicstion (e.g. large or small site). Prior to using
these 480 sites to estimate Huron-Petun population, however, orne
further problem must be =addressed - is this site sample =

representative one?

Representativeness of Site Sample
It is widely recognized in the archaeclogical literature
that regional population estimates from settlement data must be based
on either the total population of settlements or on a statistically
representative sample of that population (Adams 1985:118-125; Blake et
al. 1886:448; Cunliffe 1978:4; Hodder 1877; Kruk 1980:1-12; Ramenofsky
1887a:27; Roosevelt 1880:203; Sanders et al. 1879:14-20; Schacht
19881:131-132; Schiffer and MHcGuire 1982:226; Starling 1983; Swedlund
and Sessions 18768: Trigger 1685b:109; Zubrow 1875:57). In the absence
of a total or representative szmple of regional settlements, the
relisbility of reconstructed population change is seriously
Jjeopardized because fluctustions in population may simply be =
function of over or under-representation of sites from certain time
periods.
The semple of 460 Huron-Petun village sites was not derived from

probabalistic (Nance 1983; Plog et al. 1978) or 100% intensive (e.g.
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Adams and Nissen 1972; Sanders et =1. 1979) regional survey. It is
the net saccumulation of over 100 years of diverse archaeological
aetivity in scuth-central Ontario (see earlier sections in this
chapter). Relisble regional population estimates can still be made
from distribution maps of settlement sites which have not been
compiled from probsbalistic or complete surveys (Blake et al. 1886),
as long as we control for certain factors. Clive Qrton {1980:179)
summarizes these:

if on the map there is no site of the type we are

studying in a certain srea, this could mean either

(a) there never was a site of that type there,

(b} there was once such a site in the area, but it has
since been destroyed, (c) there is a site there, but it

has not been found. . . There are basically two
problems - differential survival and differential
detection.

In other words, the demographic archaeologist working with settlement
distributions has to be fairly certain that gaps in archaeological
site distribution maps for a particular time period &are not the
result of site destruction or inadeguate survey but real gaps or
“black holes" (Groube 1981). In summary, the following factors can
produce gaps in archzeoclogical settlement pattern maps:

1} Site destruction

2) 8ite invisibility

3) Biased archaeoclogical survey

4) Eeological or topographical constraints on settlement

3) Demographic or political constraints on settlement
The first three cause “"apparent” gaps, the latter two produce "real”
gaps (Groube 1881). Except for the last one, which is the subject of

Chapter 7, each cause will be evaluated for its potential effect on

the spatial-temporal distribution of known Huron-Petun village sites.
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Figures 17 through 23 present the geographical distribution of
the total inventory of Huron-Petun village sites (n = 50l1). Sites
have been assigned, where possible, to four gross periods of Ontario
Irogquoian  history: Early Iroguoian, Middle Iroquoisn, Late
Prehistoric, Contact. Sites of unknown age =are also plotted.
Individual site numbers refer to the Borden designation and are cross-
referenced to Appendix 1 and 2. For readers unfamiliar with +the
Borden system of site location, a brief descripfion of its use is
provided. In 1952, Charles Borden (1952) proposed a scheme for
locating Canadisn archaseological sites. Based on the National
Topographic Series of maps (published by the Federal Department of
Energy, Mines, and Resources), a Borden block {(for example BeHa in
Figure 22) occupies 10° of longitude and 10° of latitnde. The area of
the blocks decreases northward because of meridional convergence
toward the pole. The first two letters of the Borden designation

refer to latitude, the next two letters to longitude, and the number

* identifies a specific site. The latitude letters change east to west

(i.e. from "a8" to "x") and the longitude ones south to north (i.e.

from "a" to "1").

1) Site destruction

South—central Ontaric is still primarily s rural landscape,
except for the urban areas of the Regional Municipalities of York and
Durham, and the cities of Toronto, Barrie, and Peterborough (see
Figure 12). While the effects of site destruction have bseen

particularly severe in these areas (Konrsd 1973; Konrad and Ross 1974;
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Figure 17. Key map showing concentrations of Iroguoian settlement in south-central Ontario. Sites distributed
within any of the shaded boxes marked with a letter can be found in inset maps (Figuras 18-23}, Gites located
outside the shaded boxes are inciuded in this study. (Key to site sysbols - see Figures 18-23; key to site
nuabers [see Appendix 1 for site datz)s (1) AlGr-41; (2) AlGr-9; {3) AlGr-10; {4] Babg-%; (5) BaBg-2; (6) Babr-1;
(7) Babs-i; (8} Bafv-1; (9) Babw-1; (10} Dabw-2; (11} BbGt-2; (12) Bbbs-10; (13) Bb6s-il; (14) BbBs-1; (15} Bbbr-2;
{16) BbGr-3; (17) BbBI-4; {(1B) BbGk-7; (19) Babk-2; (20) Blbws-1
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Early Iroguaian
Middle Iroquoian
Late Prehistoric
Contact

Unknown Prehistoric
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Figure 18. Toronto cluster of Hurcn-Petun village sites. (Insst a in
Figure 17). Site numbers are the Borden registration numbers. To
identify a particular site, read the four letter Borden block
designation (marked on the map and delineated by shaded lines), then
attach the site number. Refer to Appendix 1 for = description of
each site,
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Figure 18. Nc:th shors of Lake Ontario cluster of Huron-Petun village
sites. (Inget b in Figure 17). Site mmbers are ths Borden

registration mumbers. Refer to Appendix 1 for a description of each |
site.
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Figure 20. Prince Edward County cluster of Huron-Petun village sites.
(Inset c in Figure 17). Site nupbers are the Borden registration
nunbers. Refer to Appendix 1 for a description of each site.
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Figura 21. Victoria County cluster of Huron-Petun village sites.
(Inset e in Figure 17). Site numbers ars the Borden registration
nunbers. Refer to Appendix 1 for a description of each site.
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Simcom County clustsr of Hurcn-Petun village sites.

Site numbers are the Borden registration

mumbers. Refer to Appendix 1 for a description of each site.
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MPP 19686a,1988b,1988; Warrick 1988a), the overall attrition of Huron-
Petun archaeclogical sites appears tc have been minor. While pit and
quarry activity has damsged a considerable number of Early Iroguoian
sites east of Toronto (Ambrose 1981; Kenyon 1868; Reid 1975) and
highway corridors have posed a threat to sites in more northern areas
(Lennox et al. 1988), most Huron-Petun sites are situated on active
farmland, in fallow pastures, and in woodlots and are reasonably safe
from destruective forces. The relatively recent sge of most sites and
the moderate climate of south-central Ontario has prevented their

destruction by erosion and deep burial by alluviation.

2) Site invisibility

Unlike other Neolithic settlements in the American Southwest
(Blake et al. 1986), Mesoamerica (Sanders et al. 1879), Britain {Orton
1980:178-186), Egypt (Trigger 1965), and the Middle East (Adams and
Nissen 1972; Smith and Young 1884), Huron-Petun settlements were each
occupied for only a brief span of time, 10 - 40 years (Marrick 1988b),
and are not deeply buried under sterile or cultural overburden. Faced
with the typieal constraints of swidden agriculture (Ellen 1982;
Harris 1972), such as exhaustion of cultivable land, firewood,
building supplies, &and game within a reasonsble walk of the village,
the Huron-Petun were compelled to relocate their wvillages rather
fregquently. However, superimposed village occupations are rare; only
eight of 308 well-documented ones are multicomponent (see Appendix 1).
In effect, the Huron-Petun settlement distribution represents a series
of ‘“snapshots" left on the Southern Ontario landscape (Snow 1885).

Consequently, the danger of earlier settlements being hidden under
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lster ones is not a sgerious issue in Huron-Petun srchaeoclogy.
Forthermore, Huron-Petun village sites are highly visible on the
landscape, being relatively Ilarge (several acres), having high
artifact densities, and tending to be situated on active:aéricultural
land (only 5% of Huron—Petunéz}tes are in bushlots; bushlots in
Southern Ontario tend to occupy land unsuitable for corn agriculture
(i.e. poor scils, poor drainasge, and steep slopes)). Difficult for
farmers, casual collectors, or professional archaeclogists to
overlook, Huron-Petun settlements are the most conspicuous

type of archaeological site in the province.

3) Bissed archseclogical survey

It is something of a truism in archaseolozy that in regions which
have not been subjected to complete survey coverage, the distribution
of archaeological sites will tend to reflect the distribution of
archaeologists {(Brown sand Taylor 1878:76-80; Hamond 1980; Orton
1980:183; Schiffer and Wells 1882:363). Unfortunately, data are
insufficient for mapping the distribution of archaeoclogical activity
in south-central Ontario. Records for both professional and
avocational archaeologists often lack information on number, size, and
location of survey wunits. Thuas, there is no direct way of empirieally
assessing the correlation between the amount of land surveyed and the
number of sites found for a particular region of south-central
Ontario. Nevertheless, there are indirect statistical tests which can
identify holes, resulting from bissed srchaeclogical survey, in the
surrent distribution map of Huron-Petun village sites.

At = gross level, the historical pattern of Huron-Petun site
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finds from 1880-1988 conforms to & saturation or logistic curve.
Figure 24 depicts two curves. The exponential one (A) represents the
expected pattern of archaeological discovery for a region with only =a
brief history of archaeological investigation. Host sites of a
particulsr period remain unknown snd thus the curve increases without
spparent end. The logistic curve (B), on the other hand, describes
the pattern of archaeclogical discovery for a region with & long
history of archaeclogical fieldwork. Most sites of 8 particular
period have been found, few remain outstanding, and the law of
diminishing returns would hold true for any archaeological survey.
Superimposed on the tﬂeoretical curves is the cumilative frequency of
Huron-Petun village site finds (n = 480). It conforms more closely to
the saturation curve.

If the historicsl pattern of Huron-Petun site discovery is best
described by a saturation curve, then it follows that the known
inventory of Huron-Petun sites is not overly biased. Two questions
remain: what proportion of all Hurﬁn-Petun villages ever built have
been discovered and is the known sample of Class I Huron-Petun sites
(n = 304) representative of the Huron-Petun occupational history of
Southern Ontario?

The total number of Huron-Petun villages ever occupied (i.e. the
universe of Huron-Petun villages) can bel estimated by simple
arithmetic. Using an average of 25 Huron-Petun villages per quarter
century (Warrick 1988b) from A.D. 1850 to A.D. 800 (ba=med on the modsl
number of villages reported in the early seventeenth century (Biggar

1922-1836, 3:122; Thwaites 1896-1801, 8:115; 10:313) the universe of
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Figure 24. Historical pattern of Huron-Petun village site discoveries
(A.D. 1880-1988), (A) Exponentizl curve; (B) Logistic curve;
mamss Comi1lzstive frequency of Huron-Petun asite discoveries (n = 480),

Huron-Petun archaeological villages would be 750 (400 Early Iroquoian
and 350 Middle Iroquoian, Late Prehistorie, and Contact sites). This
figure is only a rough sapproximation, however, since it ignores
temporal variability in village duration, wvillage size, and regional

population size. Early Iroquoisn villages were occupied about 40
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years and historic villages were occupied only 10-15 years (Warrick
1988b). Alsc, Early Iroguoian villages were only 295-33% the size of
later wvillages (Dodd 1984) and, thus, possibly more numerous.
Finally, it is generally acknowledged that Early Iroguoian population
was less than half the historic Huron-Petun popunlation (Clermont 1880;
Noble 1975; Wright 1966). Taking all these factors into =account
results in a meximum universe of 975 wvillage sites (600 Early
Iroguoinn and 375 Middle Iroquoian, Late Prehistaric, and Contact
sites). Reducing Early Iroquoian population to an eighth of historic
Huron-Petun population, more in conformity with Hiddle Woodland
population estimates (see Chapter 7), results in 2 minimm vniverse of
525 Huron-Petun village sites (150 Early Ircjueian and 375 Middle
Iroquoian, Late Prehistoric, and Contact sites). The actual sum of
all Huron-Petun villages probably lies somewhere between 975 and 525.
The original figure of 750, identical to the arithmetic mean of the
maximim and minimum values, is considered the best estimate for the
universe of Huron-Petun village sites (i.e. 200 Early Iroquoian, 150
Middle Iroguoian, 250 Late Prehistoric, and 150 Contact sites).

A universe of 750 Huron-Petun villages is not a very large
statistical population. A total of 460 villages are known. Before
meaningful inferences can be drawn from village site data about Huron-
Petun population change, it muist be demonstrated that the sample of
known villages accurately represents the chronological =and spatial
distributions of villages in the universe or target population.

The "Law of Large Numbers" in statistics dictates that as

the size of a sample of a target population approaches population
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size, the wvariability between the sample and target popu. will
become trivial. In other words, the larger the sample, the more
representative it should be of the population (Thomas 1976:181-202).
Various experiments in regional sampling of archaeological sites
suggest that a sampling fraction of 40-80% is sufficient for
predicting the population proportions of different site types and ages
with 8 standard error of +/- 3% (p < 0.05) (Blake et al. 1986:448;
Chenhall 1975:20-22; Plog et a1. 1978:338; Sanders et al. 1879:498-
511). Given that N = 750 (N is a finite target population), either
n = 304 (Class I sample size) or n = 480 (total sample) are above the
minimum 40% sample size required.

Determination of the critical sample size required to ensure that

sample preoportions are representative of population proportions can be

calculated from:

n = [ 1.968/Desired s.e.]!j Pa
and correcting for finite populstion

n = n /1+{n /N
where n is the required sample size, 1.968 1s the Z-score value for a
95% confidence limit, Desired s.e. is the desired standard error ( +/-
5% is the usual value), p 1is the proportion of items with a certain
characteristic, g is the proportion of items without the
characteristic, and N is the finite population size (see Blalock
1972:211-215). Applying this formula to the age distribution of
Huron-Petun village sites in the target population that was estimated

earlier by simple arithmetic (i.e. 200 Early Iroquoian, 150 Middle
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Iroquoian, 250 Late Prehistoric, and 150 Contact sites), Table 9
presents the sample sizes required to ensure that the proportional
breakdown of site age in the sample 1is representative of the
population proportions. In most social science research, desired
precision is +/- 5%. In theory, both the total (n = 460 or B1% of
the target population) and Class I (n = 304 or 41% of the populstion)
site samples exceed the minimum size required to guarantee
representativeness at a 5% precision level. A quick comparison of
estimated and actual proportions of site sge, however, reveals some
glaring discrepancies. The Class 1 sample grossly underestimates the
proportion of Early Iroquoian sites and tends to overestimste the

proportions of Late Prehistoric and Contact sites in the population.

Table 8. Sample Size Required for Reliable Estimates of
the Age Distribution for Finite Population of
750 Huron-Petun Village Sites.

: Estinated Actual
Site Age Proportions Proportions: Swpple Size
in Population in Sampie Required
(N=750) (n=304 Y% (s.a. = 5%)
Early Iroguoian 27% 3% 215
Middle Iroguoian 20% 18% 185
Late Prehistoric 33% _ 42% 233

Contact 20% 37% 185

*¥Actual proportions derived from Table 28 in Chﬁpter B.
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The underrepresentation of Early Iroquoiasn sites in the Class I
sample is due to their size and geographic distribution. Early
Iroquoian village sites average 0.45 ha in size (Table 28) and they
often contain only a couple of artifact-impoverished middens.
Consequently, they are inconspicuous archaeological sites and might be
easily overlooked in traditionsal archaeclogical survey. Furthermore,
Early Iroguoian sites in south-central Ontario tend to occur in
compact clusters, on the sandy soils north of Lake Ontario. This
peculiar geographical distribution has resulted in considerable site
loss from urbanization and sggregate extraction. Downtown Toronto has
almost certainly consumed an entire cluster of Early Irequoian sites
(see Figure 18). Sand extraction (i.e. wayside pits) has damaged
several and destroyed an indeterminate number of Early Iroquoian sites
in the Pickering cluster, at the eastern edge of the Greater Toronto
Area (Ambrose 1981; Konrad and Ross 1874). Thus, modern destructive
forces combined with low site visibility have  hampered the
archaeological discovery of Early Iroquoian sites in south-central
Ontario.

The overrepresentation of Late Prehistoric and Contact sites in
the Class 1 sample is a function of their relatively large size, high
visibility, and history of research interests in Ontario archaeology.
Late Prehistoric and Contact Huron-Petun sites are highly visible
becasuse they cover large areas and contain dense concentrations of
artifacts. On =average, Late Prehistoric and Contact sites are four
times the size of Early Iroguoian sites (Table 28). In a ploughed

context, their archaeclogical discovery is a certainty.
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A positive relationship between site size and probability of
archaeological discovery i1s demonstrated for Huron-Petun wvillages.
Based on the conformity of Huron-Petun village site discovery with =a
saturation or legistic curve and on the assumption that the
probability of site discovery is influenced considerably by relative
site size, one would expect that most of the large and medium-sized
Huron-Peturnn village <=ites (i.e. Late Prehistoric and Contact) have
already been found. Referring to Table 10, there iz a highly

significant inverse relationship (G=19.28, p < 0.005) between date of

Teble 10. Relationship between Site Size and
Date of Site Discovery.

Frequency of Site Size

(n)
Date of Site Smgll Medium Large Medium +
Discovery (0.2-1.2 ha) (1.3-2.4 ha) (>2.4 ha) Large
1850-1807 4B 55 25 B0
{n = 126)
19058-1887 37 22 15 37
(n = 74)
1968-1868 B8 21 15 38
(n = 104)
Totsl sample 151 a8 55 153

G-test (Sokal and Rohlf 1989:588-800)
(for Small vs. Medium + Large Size Sites only)
G=18.28, df =2, p < .005

discovery {measured by srchaeologiczl fieldwork phase) and site size.

In simple terms, most of the large village sites (greater than 2.4 ha)
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were found by the early twentieth century; small villsge sites (about
1.0 ha in size) have been the predominant archaeological discoveries
since the 1860s. This trend is particularly well-illustrated by the
master plan inventories of municipalities that were conducted in the
1980s (ASI 1988; MPP 1986b;1988). In each case, involving extensive
regional survey and intensive surface collection, only one new
Iroquoian wvillage site was added to the total inventory and it ranged
in size from 0.9 to 1.2 hectares. One serious implication of the
historical trend favouring the d;scovery of large Huron-Petun sites is
that many samall sites, such as Early Irogquoian villages, remain
undiscovered.

Historical change in research interests of Ontario archaeoclogists
has influenced the age distribution of known Huron-Petun wvillage
sites. Given that prehistoric swidden settlement in other regions of
the world tends to be clustered on the landscape, such as the
Linearbandkeamik of Central Europe (Hodder 18977; Kruk 1980; Sherrat
1982,1983) where "areas devoid of settlement in some periods have
considerable settlement in others™ (Starling 1983:2)), do the major
phases of Huron-Petun archseclogy reflect a pseudo-random coverage of
the region or a biased coverage? With a pgeudo-random coverage, the
frequency distributicn of the proportion of site time periods should
remain constant throughout the history of archaeological fieldwork in
the region because all areas and time periods should be equally
represented from one fieldwork phase to the next, assuming constant
site visibility end egual probsbility of site discovery. With

reference to Table 11, there are no significant differences between
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the 1B50-1907 and 190B-1987 fieldwork phases of Huron-Petun
archaeology with respect to relative frequencies of site age.
However, there is a significant difference between the 1808-1967 and
1968-1988 phases of archaeological field activity, especially in the
frequency of Early and Middle Iroquoian and historic sites. This
difference is partly related to the difference in archaeclolgical
visibility of early prehistoric and historic village sites. Early and
Middle Iroguoian sites are considerably smaller and less visible than
historic ones (see Table 28). However, the main reason for observed
differences relstes to changing research interests of Ontario
archaeologists. As pointed ont earlier in this chapter, the 1968-1988
phase of Huron-Petun archaeology concentrated on prehistoric sites and
the two earlier phsses emphasized historic sites. So, =although
geographical coverage was similar from one phase of archaeclogical
fieldwork to the next, archaeologists’ interests led to the discovery
of lmrge, artifasct-rich prehistoric and historic villages prior to
1968, and, after 1988, to the discovery of s=msll, artifact-
impoverished prehistoric sites,

Over a century of accidental finds, casual collecting,
and avocational and professional archaeclogical survey have discovered
0% of =all Huron-Petun village sites that ever existed. However,
histcrical trends toward the discovery of large, contact sites at the
sxpense of small, prehistoric ones paint =2 biassed picture of the
Huron-Petun occupation of Ontario. Fortunately, the bias is definable

and can be corrected for.
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Table 11. Distribution of Site Age for the Major Phames of
Huron-Petun Archaeology.

Distribution of
Site Age (number of sites)

Archaeclogical E. Mid. L.Pre. Proto. Hist.
Fieldwork Phase Irog. Irog.
1850-1807 0 19 48 23 38
(n = 126)
1908-1987 3 7 34 B 22
(n = 74)
1968-1888 7 28 48 13 B
(n = 104)
Total sample 10 54 128 44 3ta)
(N = 304)

G-test: (mee Scokal and Rohlf 1889:599-800)
(1) (1850-1807) and (1808-1967) G = 2.90 ; df=3; 0.1 < p < 0.5
(2) (1808-19687) and (1868-1988) G =18.76 ; df=4; p < .005

4) Beological constraints to Lroquoiap settlepent

Figures 13 and 14 depict the physiographic 2zones and prime
agricultural lands of south-ecentral Ontario. The Huron-Petun
displayed a marked preference for sandy loam soils, both in the Huron
heartland {(Heidenreich 1971:67) and in the Toronto region (Konrad
1975). Other resources that would have been essential to the
prehistoric Huron—Petun include fish, deer, firewood, building
supplies, chert, and clay. With the exception of pebble cherts and
elay, which tend to be ubiguitous throughout south-central Ontario,

resources critiecal to the survival of the Huron-Petun would have been
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clustered in south-central Ontario. Regions dominated by climax
meple-beech forest uplands, for instance, might contain sandy loam
s0il in abundance but deer, fish, and suitable building materials
would have been scarce (Lennox et al. 1888). In contrast, deer and
fish would have been abundant in the lowlying cedar swamps and
wetlands of the Peterborough drumlin field but level fields of sandy
loam soil would have been scarce in such a region. Elevated regions,
such as the QOak Ridges Moraine, are characterized by early frosts and
droughtiness because of coarse-textured soils and 1little surface
drainage. Huron-Petun farmers would have avoided such areas given the
choice. By simply overlaying Figure 14 with =any of the site
inventory maps (Figures 17-23), the correlation between areas of high
potential for Iroguoian settlement and the actual distribution of
Iroquoisn settlements is striking. Intensive archaeclogical surveys
of areas outside the main Huron-Petun site concentrations, on somewhat
marginal lands, such as Tecumseth, Ezsa, snd West Gwillimbury
Townships in Simcoe County (Spittal 1877; Warrick 1888a), the Osk
Ridges Morasine and east shore of Lake Simcoe (Dibb 1878), and the
Peterborough Drumlin Field and north shore of Lake Ontaric (Roberts
1978), have fsiled to locate comparsble concentrations of wvillage
sites. In fact, most of the surveys failed to locate any Iroguoian
sites at all (e.g. Dibb 19738; Spittal 1977; Warrick 1988a). This
lends further support to the pattern of ecological constraints imposed

on Huron—-Petun settlement in south-central Ontario.



CHAPTER 6
ESTIMATION OF HURON-PETUN POPULATION SIZE

Dischronie trends in Huron-Petun population size =sre best
generated from archaeological settlement remains. The methodology

follows a logical sequence:

1) Acquire &a representative sample of archasological
settlement sites

2) Develop & regional chronology and periodize each site

3) Determine site size

4y Estimate hearth density for each time period

5) Estimate site duration and correct total site area per
pericd for contemporaneity

B) Multiply hearth density and total corrected site area
for each period

7) Estimate the number of persons per faamily for each

period from palaesodemographic data and direct historic
analogy

B) Convert hearth totals per period into number of families by
miltiplying hearths by two
9) Estimate absolute population per period by multlplylng
family totals by number of persons per family
10 Plot the population totals for each time period and
interpolate a trend . -rve
The inventory of 480 Huron-Petun village sites is a slightly
biased sample of the target population of Huron-Petun villages; there
are too few Esrly Iroquoian and too many Contact period sites in the
sample. A further shortcoming is that 156 sites have poorly known or
entirely unknown age and size. The direction and magnitude of sample
bias is fortunately known and therefore can be corrected for, but it
could be mrgued that only those sites with known age and size should

be used to reconstruct Huron-Petun population size. However,

excluding 158 villsge sites (an estimated 20% of the universe of
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Huron-Petun villages) simply because there are doubts sbout precise
age and size would reduce the accuracy and reliability of sbsolute
population estimates. Bruce Trigger's (1965:158-180) population
estimates for prehistoric Nubia would not have been possible without
including by sapportionment =a large sample of poorly dated sites.
Similar solutions are the norm in palaeodemography. When confronted
with ambiguous 8age and sex data for certain individuals in their
skeletal populations, palsecdemographers normally opt to include
rather than exclude them from abridged life tables, by proporticnally
distributing them in the table using statistical averaging technigues
(Asch 1976; Buikstra and HMielke 1985:337; Weiss 1973:15). Thus, the
poorly known Huron-Petun sites will be assigned age and size according

to age and size distributions for known sites.

Site Dating
Previous attempts at estimating change in régiqnal prehistoric
populations from site counts and areas, have tended to rely on rather
imprecise chronologies composed of long time periods (Adams 1985;
Sanders et al. 1879; Smith and Young 1984). Furthermore, the lack of
attention given to site duration in most regional population studies
has led to insurmountable site contemporaneity problems (Schacht
1984). Ammermsn et al. (1976:32) point out the importance of good
chronological control to.demographic archaeoclogy:
In modern census practice, the sim is to count
all of those people living over a brief period
of time or even ideally at a given point in

time. In contrast, the archaeologist normally
has to deal with material remains that from =
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census point of view have accumulated over a

substantial time period. An estimate of the

length of period of accumulation as well as

information on rates of accumulation are

needed if useful statements are to be made

about the number of objects in cireculation

{and, by extension, the number of people

living) at a given point in Lime. in this

respect, estimstes of population size and

chronological control sre very closely linked.
In short, the closer that s chronological framework approximates
reality (i.e. the ability of the chronology to date particular site
occupations to actual calendar years or, at least, to time periods
that roughly equal aversde site duration), the greater the likelihood
that =a population curve, inferred from site counts and areas, will
approximate reality (Ammerman et =l. 1976; Schacht 1984). The key
problems sassociated with dating sites in a regional context include

constructing s chronoleogical framework, developing criteria for

accurately periodizing sites, and estimating site duration.

Ontaric Iroguoisn Chronology

Prior to the discovery of radiocarbon dating in 19439, Iroguoian
sites could be dated only by relative means, with a heavy reliance on
pottery seristion. As early as 1807, Andrew Hunter was able to
distinguish four chronclogical types of Huron village sites, on the
basis of presence/sbsence of European trade goods and pottery styles.
Hunter (1907) classified sites as historic, early historic, late
prehistoric, and “early Huron". Pottery recovered from a series of
excavations, conducted between 1912 and 1830, enabled W.J. Wintemberg

(1948:v, 40-41) to seriate a small number of prehistoric Ontario
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Iroquoian sites. Wintemberg (1948) correctly identified the
Kiddleport site &8s intermediate in time between the Uren and the
Southwold and Lawson sites. While he made no attempt to assign
calendrical ages to any of them, he did suggest (1939:60) that Lawsomn,
Southwold, Roebuck, and certain Huron sites represented late ‘'pre-
European” oceupsations.

The first attempt to build a calendrical-based Iroguoian
chronology was made by Richard S. MacNeish. In Iroquois Pottery Types
(1952), he outlined the in situ hypothesis for the development of
Northern Iroquoian culture from Middle Woodiand (i.e. Point Peninsunla)
antecedents. Using pottery type seriations and pguess dates, he
(1952:86) proposed six periods of Iroguoian prehistory: Early Owasco
(A.D. B00-800), Late Owasco (A.D. 800-1100), Transitional Iroguois
(A.D. 1100-1350), Prehistoric Iroquois (A.D. 1350-1500), Late
Prehistoric Iroqueis (A.D. 1500-1810) and Historic Irogquois (A.D.
1610-16887). A similar independent chronoclogy, restricted to Ontario
Iroquoian sites, was outlined in J. Normasn Emerson’s Ph.D.
dissertation (1854).

As radiocarbon dates accumulated for archaeclogical sites in the
Northeast, James .Hright {1966) was able to refine the earlier site
chronologies for Ontario. He divided Ontario Iroguoian culture
history into five periods: Early Ontario Iroguois (A.D. 1000-1300),
Middle Ontario Iroquois (Uren Substage A.D. 1300-1350; Middleport
Substage A.D. 1350-1400), Late Ontario Iroguois (A.D. 1400-1800}, and
Historie (A.D. 1600-1650). Despite some controversy among

archaeclogists over the calendricsl ages for the beginning and end of
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each period (cf. Kapches 1981a; Lennox et al. 1986; Poulton 1885 for
dating of the Middle Iroquoian period), Wright's chronologicsal
framework became widely accepted. Furthermore. because Wright's
(1988) work vindicated MacNeish’'s (1952) pottery types 8s true
temporsl indicators, pot type seriation has become the most accepted
technique for dating Ontaric Ircquoian sites (Dodd et al. 1988; Lennox
et al. 19886).

Controversial chronologies are unacceptable to  demographic
archaeology. If a population curve iz to have any bssis in reality,
the time scale over which the population varies must be as precise and
real as possible. Otherwise, the population curve will be merely a
heuristic exercise, worthless to serious schelars. Figure 25
summarizes the most recent formulations of Iroguoian chronology for
southeentral Ontario. Key sites act as reference points to emphasize
the differences between the various chronological frameworks. For
ease of organization, the discrepancies in dating each of the major
time periods will be outlined and the most reasonable dates for each

summarized.

Princess Point

The transition from the Middie Woodland to the Early ~ oguoian
period of Ontarioc prehistory, referred to as the Princess Point
Complex (Stothers 1977), is defined by the appearance of corn and =a
distinetive style of cord-wrapped-stick-impressed pottery in the
archaeological record, between A.D. 500 and A.D. 900 (Fecteau 1885;

Fox 1982, 1984; Jackson 1983; J. HacDonald 1986:20; Spence and Fox
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1986:38; Spence and Pihl 1884:40; Stothers 1977). The earliest
appearance of corn north of Lake Ontario is at the Dawson Creek site,
with =a calibrated radiocarbon date of A.D. B15 +/- 25 years {(Jackson
1983; Timmins 1985). Unfortunately, this date is not associated with
diagnostic artifacts. In southwestern Ontario, the earliest evidence
of ecorn has come to light at the Princess Point site , dating ca. A.D.
750 on the basis of ceramiec similarity to other radiocarbon-dated
Princess Point components (J. MacDonald 1986:20; Stothers 1877:109-
113; Timmins 1985: 79). The "surprisingly early” radiocarbon date from
the Mohawk Chapel (Princess Point) site (calibrated to A.D. 505 +/-
55) is most certainly too early, probably an "old wood” date (William
Fox, personal communication 1988; J. MacDonald 1886:20; Timmins
1885:65). In fact, excluding the Héhawk Chapel date, the earliest
Princess Point component with an aceceptable radiocarbon date is Varden
(calibrated to A.D. 8675 +/- 118 (J. MacDonald 1986:12)). Other
radiocarbon-dated Princess Point sites appear to hmve been occupied
ca. A.D. 875 +/- 100 (Ferris 1988:6; Timmins 1985:80).

Princess Point terminates sbout A.D. 900. Recent radiocarbon dates
from the Varden site, on Long Point in Lake Erie, argue in favour of
David Stother’s (1877) ca. A.D. 8900 date for the Porteous site,
transiticnal between Princess Point and Glen Meyer (i.e. Early
Iroquoian). Conseguently, available radiocarbon dates, although
somewhat inadequate, indicate that the Princess Point Complex lasted
from A.D. 700 - A.D. 900 in southwestern Ontario, creating a 200 year
chronological hiatus between MHiddle Woodland (i.e. Saugeen) and

Princess Point.
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In south-central Ontario, the hiztus between terminal MHiddle
Woodland ard Early Iroguoian is larger still, No anthentic Princess
Point components have been found north of Lake Ontario, east of the
Credit River Valley. A few sites yielding cord-wrapped stick ceramics
similar to Princess Point ware have been discovered in south-central
Ontaric (Sandbanks Provineial Park, Charleston Lake, 5t. Lawrence
Islands National Park) (Spence and Pihl 1984:40-41%, but none has
produced evidence of corn and only cne has a radiocarbon date. The
Lskeshore Lodge site, in Sandbanks Provincial Park, Prince Edward
County, contsined a component that produced Princess Point-like
ceramics (Fox 1882:20) and a calibrated radiocarbon date of A.D. 915
+/- 60 (Timminz 1985: B85). Considering that Auda, an early Pickering
site, has a generally-accepted radiocarbon date calibrated to A.D. 805
(Fox 19880; J. HacDonald 1886; Timmins 1985:85-86), the Lakeshore Lodge
date suggests that the transition from Princess Point or "Transitional
Woodland” (Spence and Pihl 1984) to Early Iroquoian times was roughly
coeval in southwestern and south-central Ontario.

The discontinuity between Middle Woodland and Princess Point
sites in southwestern Ontario (200 years) and between Middle Woodland
and Early Iroguoian sites in south-central Ontaric (400 vyears) is
probebly more spparent than resl. Although  archasological
discontinuity can be caused by actual population extinetion or
emigration on a regional scale (Snow 1981), the Middle Woodland/Early
Iroquoian discontinuity more 1likely reflects the failure of
archaeologists to find and identify relevant sites that would £ill the

gap. The Middle Woodiand is widely recognized (Ferris 1988:4-5;
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Poulton 1885:126; Spence and Fox 1986:3B; Spence and Pihl 1984) as one
of the most poorly dated periods of Ontario prenistory. Furthermore,_
skeletal (Molto 1983:253) evidence indicates continuous occupation of
Southern Ontarico by an Iroquoisn population at least since Middle
Woodlard times. Contrary to earlier hypotheses (Stothers 18977),

cultural and population continuity between Middle Woodland and Early

Iroguoisn times seems likely.

Early Iroguoisn

The sappearance of upland corn agriculture and semi-permznent
village 1life in Ontario ends the Princess Point ("Transitional
Woodland" (Spence and Pihl 1984)) period of prehistory and signals the
beginning of the Early Irogquoian period (Wright 1986). Pickering is
the regional expression of Early Iroquoian culture in south-central
Ontario. The earliest Pickering site with an scceptable calibrated
radiocarbon date is  Auda (A.D. 905 +/- 125) {Timmins 1985:86).
Although an earlier radiocarbon date exists for the Richardson site
(calibrated to A.D. 850 +/- 105 (Timmins 1985:85)), ceramic seriation
dates Richardson to the end of the Pickering sequence, even later than
the Boys site {see Table 12). In sgreement with William Fox (1880), the
calibrated radiocarbon date for Miller (A.D. 1180 +/- 55) and the lower
range of the youngest date for Boys (A.D. 1285 +/; 80) are considered
sccurate age estimates and are consistent with the ceramic seriation
(Figure 26). Thus, Richardson must have been occupied towards the end
of the thirteenth century. In fact, this dating is substantiated by

another radiocarbon date from Richardson (A.D. 1315 +/- 80
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uncalibrated) that was deemed unacceptsbly late by the excavator,
Robert Pearce {Timmins 1985:85). The central tendency of this date
sgrees with the inferred date of occupation for Richardson based on
ceramic seriation.

Radjoecarbon dates and refined pottery seriztions have pushed
Pickering further back in time, beyond Wright's (1968) original A.D.
1000 estimate. At one extreme, Kaspches (1981b) rejects the
radiccarbon dates for sites like Auds and Miller in favour of pottery
seriation dates derived from presumed, but erroneous, dates of A.D.

700 and A.D. 800 for the Porteous and HMiller sites respectively. Other

YEARS A.D, PICKERING CLUSTER EAGTERN LAKE ONTARED
1300 Delancey Richardson
Boys Breeze
Hinnifred
1200 Balitho
Binger Elderado
1100 Hiller
1000
700 fuda

Figure 26. Pickering site chronology.
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archaeologists (Fox 1980; J. MacDonald 1988; Timmins 1985), including
this anthor, accept the calibrated radiocarbon dates for Porteous and
the Pickering sites at face value. The eagerness of Kapches (1981h)
and others (Noble 1975; Pearce 1978; Reid 1975) to mccept a ninth
century or earlier date for the origin of Pickering stems from =a
desire to fill in the obvious hiatus between the terminal Middle
Woodland (i.e. latest accepted date ca. A.D. 500 (Spence and Pihl
1984)) and early Pickering (i.e. earliest accepted date of A.D. 905).
As discussed earlier, instead of stretching existing chronologies,
this time gsp will be better resolved by acguiring a2 larger sample of
radiocarbon-dated Middle Woodland components. For the time being, A.D.
900 is considered the best estimate for the beginning of an Early
Iroguoian presence in south-central Ontario (J. MacDonald 1986:20).
Pickering ceramic decoration evolved over time, essentially from
early dentate-stamped motifs to late push-pull horizontal ones.
Assisted by radiocarbon dates, estimated Pickering site durations of
40 to 50 years (Warrick 1988b), and a local site sequence in Pickering
Township (see Finlayson 1985:432 and Figure 48), =& chronology for
Pickering =sites «can be constructed from ceramic seriation.
Temporally-sensitive decorative attributes have been identified for
Pickering ceramics (Fox 1980; Kapches 1981b:44-57; Pearce 1977:91-98;
Reid 1975:55; Spittsl 1978:55-58) snd are summarized for relevant
sites in Table 12. The ceramic seriastion that is most consistent with
radiocarbon dates and the inferred sequence of village relocation 1in
Pickering Township, based primarily on the relative frequency of

dentate stamp, push-pull, and horizontal motifs, is presented in
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Figure 28. For analytic purposes, three phases of Pickering
development are distinguished: early (A.D. 800-1050), middle (A.D.
1050-1200), =and 1late (A.D. 1200-1300). The relative frequency of
horizontal motifs (i.e. Iroguois Linear, Ontario Horizontal, and other
pottery types (see MacNeish 1952)) in the ceramic assemblasge of =a
Pickering site is sufficient for periodizing it to a particular phase:

early (<10% horizontal motifs), middle (10-20%), and late (>20%).

Middle Iroguoian

Estsblishing precise boundaries for the Middle Ontaric Iroquoian
period is crucial te understanding and explaining the "dramatic
revolution in Iroguoian 1life" that oceurred in the fourteenth century
{(Trigger 18985b:91). In recent years, =archaeologists have recognized
that the Middle Iroquoian period was one of rapid and perhaps
vnprecedented  change in  Iroquoilan prehistory (Timmins 18985:121;
Trigger 1985b:91-96; Warrick 1984:85-66). Two subperiods have been
recognized: Uren followed by Middleport (Dedd et al. 1988; Wright
1968:54-85). |

Uren

At the end of the thirteenth century in Southern Ontario, there
was & rapid replacement of the intricste Pickering pot styles (i.e.
pots decorated with bands of dentate-stamped and impressed obliques
and push-pull horizontal motifs) by much simpler styles (i.e. trailed
horizontal motifs). James Wright (1986:54-53) named this the "Uren
Substage" of Ontario Iroquoian prehistory, after the Uren type site in

southwestern Ontario (Wintemberg 1928; M. Wright 1988). Calibrated
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radiccarbon dates from Uren, and similar sites in other parts of
Ontario, clearly demonstrate that the initial transformation occurred
in a relatively short interval of time, between A.D. 1290 and 1330
{(Poulton 1985:82-88; Timmins 1985:162-164), and along a sloping time
horizon from west to esst. Any Ontario Iroguoian site possessing a
combination of 10-50% Ontario Oblique, 10 - 50% Iroqueis Linear, 10 -
30% Ontario Horizontal, and virtuslly no Middleport Oblique pottery
types (see MHacNeish 1952 for definitions) w%was certsinly occupied

during the Uren subperiod (Dodd et =1. 1988; M. Wright 1888:38).

Middleport

It is fairly certain that, by A.D. 1330, most Ontario Iroguoisn
pot rims were decorated with trailed horizontal motifs. The
consolidatiorn of this ceramic change was named the “Middleport
Substage” of the HMiddle Iroquoian period (Wright 1986:59-84).
Middleport sites are characterized by certain pottery rim types:
virtually no Iroquoizs Linear, 25-30% Ontarioc Horizontal, 25-50%
Middleport Obligue, 20-25% combined Pound Necked and Black Necked, and
less than 10% Huron and Lawson Incised (Dodd et al. 1988:15-16; Lennox
and Kenyon 1984; Warrick and Holnar 1986). Sites transitional between
Middle Ircauoian and Late Prehistoric Huron-Petun tend to have more
Pound/Black Hecked pottery than Ontarico Horizontal and Middleport

Oblique combined (Dodd et al. 1988:18).

There sre various estimstes for the duration of the Hiddle
Iroquoian period, as depicted in Figure 25. At one extreme, Mima

Kapches (1981a) extends the Widdle Iroguoian from A.D. 1250 to A.D.
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1450, On the other hand, Peter Timmins’'s (1985) calibration of
radiocarbon dates suggests an A.D. 1330-1380 range for this period.
In 1light of calibrated radiocarbon dates (Timmins 1885) and most
ceramic seriations, it seems likely that the Middle Iroquoian peried
in south-central Ontarioc lasted almost a century, dating A.D. 1330-
1420 (Timmins 1985; Warrick and Molnar 1986). It should be noted that
the latter dates include the short transition phase between the Middle
Iroquoian and Late Prehistoric periods. In south-central Ontarioc, at
least in the northern portions, this transition is clesrly demarcated
by the appearance of Lalonde High Collar pottery in sites that would
otherwise be periodized as late Middle Iroguoian. Recent
archaeological work in southern Simcoe County (Lennox et =al.1986;
Warrick =and Molnar 1986) dates the Hiddle lrogquoian-Late Prehistoric
transition, exemplified by the Wismcek site (BcGw-26), cs. A.D. 1390 -
1420.

The basic ceramic changes that mark the termination of Middle
Ircjuoian times hsve different expressions in the southern and
northern regions of south-central Ontario. In the south, along the
north shore of Lake Ontarioc, pots with horizontal rim decoration and
virtually no neck decoration were replaced by pots with oblique rim
decoration and sbundant neck decoration (i.e. Black Necked pottery
type (MacNeish 1852:36)). In the north (i.e. Simcoe County), rim
collar height incressed dramastically, in associastion with the
introduction of a unigue set of decorative motifs (opposed <triangles
of trailed lines). The latter is referred to as Lalonde High Collar

pottery (Ridley 1852). By A.D. 1420, Black Necked and Lalonde High
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Collar ©pottery had become the most popular ceramic styles
manufactured by prehistoric Huron-Petun potters, constituting 40-80%

of the ceramic assemblage in most early fifteenth century sites

(Table 13).

Late Prehistoric

Ceramic differences between late Prehistoric sites along the
north shore of Lake Ontario ("Southern Division Huron”) and those in
Simcoe County ("Northern Division Huron” or "Lalonde”) have been
interpreted as different political groups of prehistoric Huron-Petun
(Wright 1966:88-74), Fusion of the two groups supposedly occurred
sometime in the early sixteenth century (Trigger 1985b:157). The
virtual absence of Lalonde pottery in Simcoe County village sites
post-dating A.D. 1300 and the sbandonment of Huron-Petun villages on
the north shore of Lake Ontarioc by A.D. 1550 support the politieal
fusion hypothesis (Ramsden 1977a). Reasons for the coalescence are
uncertain, buat formation of the Huron confederacy to increase
political and economic security seems likely (Trigger 19685b:157-158).

Providing bracket dates and internal divisions for the Late
Prehistoric is far easier than for preceding periods, because of an
excellent ceramic seriation developed through years of intensive site
gurvey in small regions ( O0'Brien 1978b; Poulton 1979; Ramsden 1377a;
Warrick and Holnar 1986). Although svailable radiocarbon dates for
Huron-Petun sites seem to suffer from problems with single dates, "old
wood", and kinks in the calibration curve (Timmins 1885), dovetailing

ceramic seriation and radiocarbon age estimates for certain sites (see
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Table 13. Relative Frequencies of Huron-Petun Fottery Types froa
a Select Sasple of Late Prebistoric Sites., (a)

Site Date OH/¥0 BN LHC HI
{¥rs. ADY
Kilroy (Ai6t-1) 1380-1419 4L a - H]
Hiacek {Bcbw-26) 1390-1420 19 13 3 3
Lalonde (Befu-19} 1420-1450 5 7 39 8
Toncaster (AkBu-17) 1430-1460 h] S 3 )
HacDonald (Bcbv-11) 1430-1440 I\ 20 53 4
Decchambault (BeBx-4} 1440-1470 4 i3 30 20
Copeland (BdGw-d) 1440-1490 2 2 23 2
Black Creek (AkBv-11} 1470-1300 13 30 p 23
Draper {AiGt-2) 1470-13510 2 3% 3 17
Parsons {AkBv-8} 1300-1530 - 8 3 16
Pinery (Befx-12) 1510-1540 - 7 14 2%
Bosomwsrih {Babv-]) 149¢-153¢ - 19 12 16
Lucas (BbGv-22) 1930-1340 - 1t - 24
Seed (AkGv-1) 1340-1570 i 4 P 30

{2} Key: all nusbers are percentages except for p (less than i%)
BH/AMC = Ontarie Horizental/Middlegort Ghlique
EN = Black Necked
LHC = Lalonde High Epllar
HY = Huron Incised

Figure 25 and Table 13) suggests that the Late Prehistoric period can
be divided into three subperiods: early ("Classic Lalonde" and
Southern Division ("Black Creek”) ) (A.D 1420-1450), middle (late
Lalonde and Southern Division)} (A.D. 1450-1500), and late (A.D. 1500~
1550). With reference to Table 13, each subperiod can be

distinguished on the ba=is of relative frequencies of key pottery
types. Early Late Prehistoric sites generally contain small
guantities of Middle Iroquoian-style pottery ( 5k Ontario

Horizontal/Middleport Obligue) and a combination of 40-70% Black
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Necked/High Collar and less than 10% Huron Inecised pottery. Middle
Late Prehistoric sites are characterized by ceramic assemblages with
virtually no Middle Iroquoian-style pottery, 40-80% Black Necked/High
Collar, and 10-20% Huron Incised pottery. The ceramic assemblages of
late Late Prehistoric sites are dominated by Huron Incised pottery (20-

50%); Black Necked/High Collar pottery appear only as minority types

(10-20%).

Contact

Contact Huron-Petun sites contain items of Furopean manufacture.
The Sopher site ossuary, with a calibrated radiocarbon date on tree
bark of A.D. 1485 +/- 75 vears (Timmins 1885:113), vielded an iron bar
celt (Noble 1871), the earliest reliable calendar date for a European
item in good context from = Huron site. Considering the standard
error of this date, the ca. A.D. 1800 pottery seriation age estimate
for the associated Sopher village site (Ramsden 1977a:283), =and the
lack of glass beads in either the ossuary or wvillage, Sopher was
probably occupied sometime in the mid-sixteenth century, certainly
prior to A.D. 1580 (Fitegerald 1983; Kenyon and Fitzgerald 1986:12;
Fenvon and Kenyon 1983). Other mid-sixteenth century Huron sites in
the Trent Valley have yielded small gquantities of Eurcopean trade metal
(Damkjar 1982:146; TFitzgerald and Ramsden 1988). While it is possible
that some European trade goods were alresdy reaching Huron-Petun
villages in the early sixteenth century, archaeological research has
failed to discover, in indisputable context, a single item of European

manufacture from any village site that was occupied prior to A.D.
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1530. On historical grounds, only a few handfuls of Eurcopeasn items,
obtained along the Atlantic coast, can be expected to have ended up in
Huron villages prior to A.D. 1550, and more likely prior to A.D. 1580
{Trigger 1985b:151-152). In other words, before A.D. 1530, European
items would have been so rare in Ontario (i.e. only a few tiny scraps
of metal =and glass) that the probability of their archaeclogical
recovery from a village site would be almost nil. Conseguently,
A.D. 1550 1is perhaps the best cut-off dste between the Late
Prehistoric and Contact periods.

Europesan glass beads have not been found in any Ontario Iroguoisn
site that pre-dates A.D. 1580, according to cerami> seriation. Sites
that post—date A.D. 1580 are rarely without glass beads (Fitzgerald
1983). Recent work on glass beads from Ontarioc Iroguoisn sites has
produced a glass bead chronology based on archasological dating and
historical inference (Fitzgerald 1983; Kenyon and Fitzgerald 19886;
Kenyon and Kenyon 1983).

Period 1 in the glsss bead chronology is characterized by besd
assemblages dominated by various frit core and light blue round bead
types. It is bracketed by A.D. 1580-1600 dates (Fitzgerald 1983;
Eenyon and Kenyon 1983).

Period 11 sites (A.D. 1800-1624 (Eenyon 1984; Renyon and Kenyon
1983 or A.D. 1800-1832 (Fitzgerald 1983)) contain predominantly
tubular and oval glass beads coloured white and dark blue. The
controversy surrounding the end of Period Il rests on the
interpretation of the timing of European events in +the HNortheast

(Trigger 1985b:211-212). Several pieces of archaeological evidence,
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however, appear to support an A.D. 1624 terminal date for glass bead
Period II in Ontario.

The archaeoclogical identification of the Cahiague village, where
Champlain wintered in A.D. 1815, provides the first indication that
period II ended ca. A.D. 1B824. William Fitzgerald's (1986) sanalysis
of glass bead assemblages from the Ball and Warminster sites, both
candidates for Champlain’s Cahisgue, indicate that Ball was occupied
for both Periods I and II, but Warminster for only Period I1. Since
Cahiague relocated sometime between A.D. 1816 and 1623, Fitzgerald
{1986) concludes that the Bsll =ite is probably Cahiasgue and would
date A.D. 1580-16820. Ian and Tom Kenyon's (1983) analysis of the same
sites, however, places both Ball and Warminster in Period II. Even
allowing for some bead identification error, a glance at the bead
frequencies shows that the Ball site must have been occupied much
earlier than Warminster, and therefore, in agreement with Fitzgerald
(1986), we conclude that B=all probably was occupled mestly in
Period I.

Estimated site durations for both sites, based on house wsll
post densities (Warrick 1388b:47), suggest that the Ball and
Warminster sites were occupied for comparable lengths of time, about
15-20 vears. If either Ball or Warminster has to be Cahisgue and if
they were nccupied serially rather than overlapping in time, it 1is
likely that Ball dates ca. A.D. 1585-1605 and Warminster A.D. 1805
1623. Consequently, Period II appears to have ended no later than
A.D. 1B25.

Bdditional support for a 1620s terminal date for Period 11
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derives from the historical events that caused differences in glass
bead assemblages between Ontaric and New York Iroguoisn sites. Glass
bead sassemblages from Hew York Irogquois and Ontario Iroquoian sites
display s pronounced divergence in types after Period II. Eenyon and
Fitzgerald (1988) attribute this to the developing Dutch trade which
would hsve effectively monopolized the supply of beads to the
Iroguois, especially after the construction of Fort Orange in 1624.

A final piece of evidence supporting a ca. A.D. 1825 end dste for
Period 1II is Gabriel Ssgard’s 1623 observation that the Ontario
Iroquoians preferred red glass beads. Period 111 is characterized by
red glass bead assemblages, but not Period 1I, which suggests that
French suppliers had become aware of thig ¢olour preference as early
as A.D. 1623 (Kenyon 1884).

In summary, existing archaeological and historical data point to
a ca. A.D. 1B800-1825 duration for glass bead Period II.

Glass bead Period 1III is marked by red round and red tubular
beads. Although Fitzgerald (1983,1988) treats the entire period as =
single temporal unit, KRenyon and Renyon (1983) subdivide it into
early (IIla) and late (IIIb) phases, on the basis of the relative
frequency of red tubular beads. Period 111 phases are substsntiated
by a grave lot seristion of the historiec Neutrzl Grimsby cemetery,
which demonstrates a clear spatial clustering of Period 1IIa and IIIb
burials (Kenyon and Fox 1982). Glass bead sssemblages, from Period
I1T sites that are associated with known historic events (e.g.
Angoutenc, Ossossane, Ste. Marie 1), imply that bead Period IIla dates

ca. A.D. 1825-18639 and Period IIIb to the 1B840s (KRenyon and
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Table 14,  Ontaric Iroquoian Chronology for South-Central @ntario.

PHASE AVERAGE 51TE
PERIND PHASE YERRS A.D. DURATION DURATION IN
IN YEARS YEARS {a)
Late Historic 1639~1650 i1 10
Hiddle Historic 1625-1439 14 15
CONTACT Early Histeric 1609-1625 16 13
Late Protohistaric 1580-140% 29 25
Early Protohistoric  1950-1580 38 33
Late 1500-1350 BT 30
LATE Midgle 14501500 50 30
PREHISTORIC
Early 1420-1459 30 30
. Late 1370-1420 50 25
RIDDLEPORT
Early 1330-1370 40 25
UREN ' 1300-1330 30 75
lLate 1200-1300 100 40
EARLY Hiddie 1050~-1200 130 40
IROBUOIAN
Early 900-10%50 159 40
MIDDLE WODDLAND 300 8.5, - A.D. 300 800

{a) Village site duration averages are fros Warrick (1988b) and derived from
house post densities. The brevity of the middle historic phase is the result of
rebuilding of villages after the (430s epidemics and the brevity of the late
historic phase is because of the 1548-49 destructicn of newly rebuilt villages,
The shortness of the early historic phase cannot be attributed to any kaown
tause, but volatile saciopolitical arrangesents within the newly-created Huron
and Petun contfederacies may have resulted in a brief period of unprecedented
village fission and fusion.
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Kenyon 1383).

In summsry, there are five distinct phases to the Contact Period
for the Huron-Petun: E=arly Protohistoric (A.D. 1550-1580); Late
Protohistoric (A.D. 1580-1600); Early Historic (A.D. 1B00-18Z25);
Middle Historic (A.D. 1825-16392); and Late Historic (A.D. 1839-1650).

Site Periodization

Assigning = site to 3 precise time period will depend on the
amount known sbout that site. As outlined in Chspter 5, the quality
of the data used in this study ranges from sites for which neither age
nor size is knoewn to sites for which positive  historiesl
identifications have been made. Previous age estimates for registered
sites were re-evaluated against the regional chronology proposed
earlier (Tsble 14) and appropriate ages remssigned where necessary.
Contact =ites that have been identified with historical Huron villages
or ones that possess excavated Europesn trade item inventories (e.g.
Cehisgue (BdGv-1), Ossossane 11 (BeGx-25), Toanche (BfGx-2),
Thonatiria (BfHa-1)) =and prehistoric sites that have yielded
representative ceramic samples (i.e. 20 rim sherds for small sites and
5 rim sherds for large ones (Ramsden 1877a)) or acceptable
radiocarbon dates (refer to Timmins 1985 for relisbility of
radiocarbon dates) comprise the easiest group of sites to periodize.
Contact Period sites with representative Furopean inventories can be
assigned to one of the five phases outlined earlier, by comparing
glass bead types and the relative frequency of +trade items. For

example, & site with no glass beads and only a few.rolled brass beads
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would be dated A.D. 1550-1580, whereas s site that produced mostly
Period II glass beads would be assigned an A.D. 1800-1625 date. In
the absence of radiocarbon age estimates, a prehistoric site can be
periodized on the basis of pottery seriation. Pottery seriastion dates
supplied by original investigators of each site in the sample have
been sdjusted to the chronological scheme ontlined in this study
(Table 14). Except for some sites in Innisfil Township, Simcos
County, this sauthor was spared the arduous task of typing immense
quantities of Iroguoian pottery. Archaeologists who have provided
age ecstimates for sites, from the seriaztion of pottery and European
trade goods, are duly acknowledged in Appendix 1. Jeff Bursey's
(personal communication  1983) ongoing reanalysis of  rimsherd
collections from over 50 of Frank Ridley’s Simcoe County sites was
particularly helpful.

Sites with less certain dates include ones that have received
only limited test excavation or surface collection and, consequently,
have artifact collections that are too small to permit the application
of formal site seriation technigques. Nevertheless, there are s number
of artifact traits, primarily ceramic, that act as "index fossils"”
for particular periods of Huron prehistory (Wright 1966). While
admittedly subject to error, “index fossils" of Ontario Iroquoian
prehistory can provide a fairly precise periodization of sites.

For the Early Iroguoisn period, sites without carbon dates or
representative ceramic samples can still be assigned to early or late
phases on the basis of relatively limited ceramic inventories. Late

Early Irogquoian sites characteristically yield rim sherds that are
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decorated with fewer exterior punctates and more horizontal wmotifs
than earlier ones (Wright 1866:49). In addition, even sm&ll artifset
collections from late sites tend to include pipe fragments and cup-
and-pin game deer phalanges (Mright 18966:51).

In the Middle Iroguoian Period, early sites display minor amounts
of Pickering pottery (e.g. Iroguois Linear type). Late sites, on the
other hand, contain small percentages of Lalonde High Collar or Black
Necked style pottery (Lemnox and Renyon 1884). Pipe styles are
informative about site age as well. Pipe bowl form appears to have
evolved throughout the Middle Iroguoian Period, from predominantly
plain, straight-sided Iroguois Ring types to plain and decorated
conical types (Emerson 1854; Warrick and Wolnar 18866).

Artifact +trends that separate early from late Late Prehistoric
Period sites include the relative frequencies of Lalonde High Collar
or Black Necked pottery (which decresse through <time), acorn and
effigy pipe forms (which increase through time), and St. Lawrence
Iroquoian style pottery (which increases through time) {Ramsden 1977a;
Wright 1968).

Contact Period sites for which there are only very small samples
of European material can still be periodized with considersble
confidence to protcohistoric and early, middle, &and late historic
phases. The simple presen:e or sbsence of certain types of European
trade goods constitutes the grounds for age determination of poorly
investigated contact sites. Protohistoric settlements are expected to
contain only a few scraps of copper, brass, and iron and virtually no

complete iron axes or knives (Fitzgerald 1982,1983; Warrick 1982).
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Although late prehistoric sites with native copper artifacts may be
indistinguishable from early protohistoric sites with European copper
artifacts (Fitzgerald and Ramsden 1988), the number of misidentified
sites 1is expected to be small. Sites that have produced mostly brass
scraps and a few complete iron axes and knives would date A.D. 1800-
1630. Bites wvyielding several iron sxes, knives, and brass kettle
parts appear to have been occupied ca. A.D. 1B30-1850. A Jesuit ring,
medallion, or gunflint recovered from a Huron site implies an A.D.
16835-1650 date (Fitzgerald 1982:246,1983).

There is a special group of sites, namely Andrew Hunter’'s (1893-
1807) contact sites in Simcee County , that can be assigned with
reasonsble precision to late protohistorie, early historie, middle
historic, or late historic phases zs defined previously. From his
earliest surveys, Hunter distinguished prehistoric from contact sites
on the basis of the presence or absence of European items on the
site’s surface. The relative quantity of iron axes was the commonest
measure that he cited in specific site descriptions. In fact, in the
heart of historic Huron territory, Medonte Township, Simcoe County,
Hunter remarked that in the late nineteenth century, French trade axes
were:

frequently found on almost all the farms in this
neighbourhood, and are generally turned to various uses
by the farmers. Since the advance in the price of
iron, they are sometimes even sold to the scrap-iron
dealers, who make regular visits to all the houses.
The quality of the iron is first-class, belonging as it
does to the period of French rule, 1815-1850 (Hunter
1902:73).

When data permitted, Hunter recorded the relative number of iron axes
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that had been found at each site, as well as any other artifacts of
European origin. Sites were categorized ms having either no axes, or
one (Hunter's Medonte #6686 [BdGv-H] (1902)), "a few" or ‘“some"
(Hunter’s Tiny #45 [BeGx-221 (18938), Hunter's Oro #38 {BdGv-8]
(19033, “several” (Hunter’'s Medonte #4868 [BdGv-3] (1802)), '"numerous”
(Hunter’'s Oro #8681 [BdGu-D] (1903)), or "a great number of” iron axes
(Hunter's Medonte #8638 [BdGv-J] ¢1902)). Sometimes even éO or 200
for a single site are reported (e.g. Hunter s Medonte #28, Hunter's
Medonte #48 [BeGv-4] (1802)). Most often, however, the simple term
“"iron axes" was used which is interpreted in this study to mean
several.

Problems arise when attempting to use Hunter's iron axe
quantities to date contact Huron sites precisely. The first was
recognized by Hunter himself - the possibility that European artifacts
found on the surface of a village site may not date to the time of
that site’s actual occupation. Superimposition of European artifacts
on prehistoric Huron village sites could result from ninetesnth
century homesteading, undocumented eighteenth and early nineteenth
century Ojibway camps, or Huron losses on older sites (Hunter 1903:9;
1907:44). In the Huron heartland, the latter factor was perhaps most
pervasive.

In the center of the historic Huron territory, for exsmple the
Mount St. Louis Ridge {(mostly in Medonte Tosmship), the density of
known village sites is on the order of one per 3.3 square kilometres.
Assuming an aversge agricultural catehment radius of 1.5 km (Snow

1986; R. MacDonald 1986; Warrick and Molnar 1986), each village would
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have exploited 7.7 sguare kilometres of the landscape. Even with =
somewhat wnrealistic eatchment radius of one kilometre, 3.4 sguare
kilometres would be wutilized by each wvillage. Two centuries of
village relocation in such an area would inevitably produce
palimpsests of villages and cornfields; old villages would eventuamlly
be incorporated into new cornfields. In fact, utilization of relict
villages snd cornfields would have been ecologically preferred by the
Huron-Petun (Heidenreich 1871:151-153,175). Among contemporary groups
who practice swidden agriculture, cutting new fields out of the forest
is an ongoing tesk and results in a substantial breakage and loss of
tree-felling axes. It hss been estimated for at least one group, the
Duna of Highland New Guinea, that approximately 80% of all axes in
circulation enter the archaeological record as losses in agricultursl
fields (White and Modjeska 1978:282-283). Thus, if the agricultural
fields of a seventeenth century Huron village overlapped a prehistoric
village site, a number of iron axes would be deposited by loss on the
prehistoric site. It is precisely this mechanism that accounts for
reports of iron axes on demonsirably prehistoric Huron village sites.
Frank Ridley (1966-1975) relocated 108 of Andrew Hunter’s village
sites in Simecoe County. Table 15 compares the age estimates of both
investigators for this sample of sites. For the most part, Hunter and
Ridley agree except for = small but disturbing proportion of sites.
Five'sites that Hunter aged ss prehistoric are in fact contact and 16
sites that Hunter aged as contact are actually prehistoric. Of the
former, four of the five are protohistoric sites that do not normally

vield large quantities of European artifacts even with full-scale
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excavation (Fitzgerald 1982,1983). It is hardly surprising, given the
cursory examination of sites by Hunter, that this type of mistske
occurred. A more serious problem is the misidentification of
prehistoric sites as contact ones. In light of the =revious
discussion s8bout axes lost in cornfields, the proportion of the 16
misidentified wvillages that vielded only one iron axe (BdGw-5 and

BdGw-1) or that are situated within two kilometres of a known historic

Table 15. Comparison of Ridley and Hunter Site Age Estimates.

Hunter Ridley Site Frequency
Age Estimate Age Estimate (a)

Prehistoric Prehistoric 52
Contact Contact 33
Prehistoric Contact 5
Contact Prehistoric iB
TOTAL SITES 108

{a) Ridley’'s estimates are actual site ages

village site (BeGx-A, BeHa-A, BdGw-11, BdGw-10, BdGw-24, BdGw-8, BdGu-
15, BdGw-19, BdGu-3, BdGw-1) were tabulated. The resulting
frequencies were then statistically compared with correctly identified
contact wvillage sites (Table 18). It was found that the prehistoric

sites misidentified =as contact ones have a significant tendency
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(.01 < p < .025) to be within two kilometres of an actual contact

village site. In other words, reported finds of iron axes from the

Table 16. Associamtion between Age Misidentification and Distance to Nearest
Contuct Village for Prehistoric Huron Village Sites.

Distance to Nearest Contact Village

Within 2 km > thsn 2 km

Age c=C 12 21

Identification
C=P 11 5

C=C = Hunter's contact sites that sre in fact contact in age
C=P = Hunter’'s contact sites that are in fact prehistoric in
age
Chi-square = 5.83; df =1 01l < p < .025

Note: The percentage of “"contact" sites within 2 km of a contact
villsgs that are in fact prehistoric = 11/23 = 48%

surface of prehistoric sites is probably due to superimposition of
historic Huron fields on prehistoric settlements. This suggests that
a percentage of other BHunter sites tentatively identified as contact
and that occur within two kilometres of a known contact site are
probably misidentified prehistoric sites. A search of the site

datsbase revealed only 18 unverified Hunter sites that satisfy these
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conditions. In keeping with the proportion of misidentified
prehistoric sites (see note in Table 18), = random sample of 50% of
these were changed from contact to prehistoric. The list of sites is

provided in Table 17 (see Appendix 1 for further details ).

Tsble 17. List of Huron-Petun Village Sites Recorded by Hunter
Corrected from a Contact to Prehistoric Age. (a)

BdGw-E BeGw-A BeGw-G BeGw-H
BeGw-H BeGx-H BdGx-D BdGu-K

(a) see text, Table 18, and Appendix 1 for rationale behind
selection of these sites

The other problem with using Hunter's observations on iron axe
abundance toc phase contact period sites 1s correlating relative
measures with a precise contact phase. Data from excavated Huron-
Petun and Neutral village sites which have been dated by glass bead
seriation (Fitzgerald 1983; Kenvon and Kenyon 1983, 1987) to =
particular phase of the contact period provide s solution. Table 18
summarizes the sbsolute frequencies of complete or near complete iron
axes that have been acquired through subsurface excsvation of villsge
sites. While areas of excavation are not eqgual from one site to the
next, areas are roughly comparable {(except for the sample of late
protohistoric sites, almost a1l of which have been completely
excavated). Simple wvisual inspection of Table 18 reveals that Andrew

Hunter’'s relative ghundance scale for iron axes can be used to dsate
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Teble 18.

Iron Axe Frequencies for Excavated

Ontaric Irogucian Village Sites, ca. A.D. 1580-1650.

Contact Period

FPhase Site Iron Reference
Axe (n)

LATE

PROTOHISTORIC Fonger - Warrick 1982

(A.D. 1580-1800) Ball 2 Knight and

Cameron 1983

Carlisle - Kenyon 1986
Molson - Holnar 1986

EARLY

HISTORIC Christianson 1 Fitzgerald 1982

(A.D. 1800-1825) Bidmead 2 (O 'Brien,pc 1987
Alonzo 1 0'Brien,pc 1987

MIDDLE

HISTORIC Walker B Wright 1981

(A.D. 1825-1838) Le Caron 5 Johnston and

Jackson 1980

Robitaille 1 Tyyska 1969

LATE HISTORIC Hood 9 Lennox 18984=

(A.D. 1839-1850) Hamilton 8 Lennox 1981
Freelton 14+ Kenyon and

Kenyon 1987

Iron =xe frequencies are for excavated specimens only and include only
complete or near-complete axes (i.e.

blade}.

axes in vwvillages,
partisl site excavation.

Marie I, contemporaneous with late
produced only 38 iron axes.

historie

missing only part of the eye or
The relatively low axe frequencies reflect minimal loss of
collection of axes by farmers and looters,
The almost complete excavations of Sainte-
Iroquoiasn villages,
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his contact period sites to a specific phase: single axe sites are
late protohistoric; sites reported to have produced two or a few axes
are early historic; sites with several axes or simply "iron axes' are
middle historic; and late historic sites contain numerous or abundant
iron =axes. The presence and diversity of other Europesn jitems from
Hunter’'s contact sites, especially Jesuit material and glass bead

varieties, helped to substantiate the "iron axe chronology”.

Periodization and size estimates for poorly koown gites

A  relatively large number of Huron-Petun settlement sites
(n=156 or 33.9% of the totai inventory of 480 sites) either have
completely unknown ages (except for a prehistoric or contact
designation) or can be assigned only to one of the four general
periods: Contact, Late Prehistoric, Middle Ircgueoian , and Early
Irogquoian. The majority of Andrew Hunter s prehistoric archaeclogical
gites in Simcoe County (1889-1807) and George Laidlaw’'s (1917)
Victoria County sites fall into this category. When confronted with a
sample of sites that possess less than precise age estimates, most
demographic archaeologists have attempted to integrate them into their
study by proportionality calculations (Blake et al. 1988; Sanders et
al. 1979; Trigger 1965). One simply assumes that the chronological
distribution of sites with known sge is representative and then
distributes the 1less precisely aged sites according to the same
proportions. It has already been demonstrated (Chapter 5) that the
distribution of precisely-aged Haron-Petun sites is slightly biased,

primarily towards the underrepresentation of Early Iroguoian sites.
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Corrections for this biss, however, sre best made later. duaring
estimation of absolute Huron-Petun population.

The principle of proportionality between sites of known age and
those of less certain or unknown age will be used here as a working
assumption. A similar assumption will be made for dealing with =sites
of unknown size, In Chapter 5, the geographical locations of Huron-
Petun willage sites employed in this study were plotted on a set of
six regional maps and one key map (Figures 17-23). The regional maps
are more than just a convenient way of partitioning south-central
Ontario. Each one essentizlly encompasses a prehistoric Huron-Petun
tribal homeland: Petun Region, Simcoe County, Victoria County, Prince
Edward County, North Shore of Lake Ontario, and Toronto Region. Sites
that ocecur outside of these regions appear on the key map. Because of
their "historical" nature, homogeneity of =zite age is maximized within
each regional map. Thus, the regional maps of Huron-Petun wvillzge
distribution are natural units from which to make proportional
estimates of the age of poorly known sites. Utilizing an entire
region, rather than a smaller spatial unit, such as a Borden block, to
assign an age to unknown Huron-Petun village sites by proportionality,
reduces the boundary effect associated with small-scale site
distributions (Hodder and Orton 1978:41-42), and results in age
estimates that are more representative of reality. For example, in
the Simcoe County region there are no known Early Iroguoian sites.
Conseguently, no poorly aged site in this region was assigned an Early
Iroquoian age. Similarly in the Victoria County region, poorly aggd

sites were assigned either te Late Prehistoric or early Contact
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periods; there are no Early or Middle Iroguoian sites documented for
this region.

The proportionality method can be enhanced in cases of
demonstrable unidirectional movement of sites, as in the budding-off
process associated with =a growing population of swidden
agriculturalists (Ammerman and Cavalli-Sforza 1984). The oldest sites
will be in or closest to the core of original settlement; the
voungest farthest away. A cursory eﬁamination of the Huron-Petun
settlement inventory maps (Figures 17-23) discloses certain regions
that illustrate progressive directional movements in village locations
over time. Isochrons can be interpolated for site distributions in
southern Simcoe County (with Barrie as the center) and the Toronto and
North Shore of Lake Ontario regions. The former patterm is
bidirectional (north and south movement) and the latter is c¢learly
unidirectional {northward movement). An explanation for these
temporal trends in Huron-Petun settlement distribution is eoffered in
Chapter 7.

Sitez with approximate ages (i.e. aged to gross time period) were
periodized differently from those with unknown ages. For example, one
site in the Toronto region could only be dated to the Early Iroquoian
period. Three middle Early Iroquoian (50%) and three 1late Early
Iroguoian (50%) sites are documented for this region. Thus, the
approximetely-aded site was split in half and 0.5 of a site was
assigned to either of the Early Iroquoian phases. Site size, if
known, was adjusted accordingly. Completely undated sites were

assigned to a precise period in the Huron-Petun chronology by
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distributing them in the same proportion as precisely-aged sites.
Thus, returning to the Toronto region, 15 prehistoric sites are
undated and were periodized proportionally: 0.8 sites to middle Early
Iroquoian, 0.8 to late Early Irogquoisn, 1.2 to Uren, 1.6 to early
Middleport, 2.2 to late Hiddleport, 2.2 to early Late Prehistoric, 1.8
to middle Late Prehistoric, and 4.4 to late Late Prehistoric (see
Table 18). The totals for each temporal phase were cbtained by adding
the approximately-aged sites and unaged sites that were assigned by
proportionality to the same phase. A grand total for each phase in
each region was calculated as the sum of known and proportionally-aged
sites. Tables 19-24 summarize the statistice snd results for each of
the six regions. For this exercise, Simcoe County wag divided into
north and south subregionz, using the City of Barrie as the boundary.
This division, based on demonstrable isochrons for sites with known
age, effectively separated the main cluster of early prehistoric sites
in Simcoe County (south) from clusters of later prehistorie and
contact period sites (north). The creation of two temporally-
homogeneous subregions permitted a more accurate periodization of
poorly aged sitez in Simcoe County. Sites outside the major regions
(Figure 17) were included in the closest region. Those sites north
and west of the Toronto region were added to the south Simcoe County
subregion; sites surrounding Lake Scugog and those east of the North
Shore cluster, including those in Prince Edward County, were
arbitrarily assigned to the North Shore of Lake Ontario region; and
sites saround Stony Lske (i.e. the "@Quackenbush cluster") were placed

in the Victoria County region.
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Table 19, Toronto Region Yillage Site and Size Totals,

Foorly
Phase of Known Sites Known Sites Total Sites
Orcupation n 1 ha n ha n ha
E. Early Ireg. - - - - - - -
M. Early Irog, 3 .3 1.4 1.4 0.6 4,4 2.9
L. Early Iroq. 3 3 2,0 1.3 0.6 4,5 2.0
Uren ] 7.0 3.0 4.3 3.9 8.3 6.9
. £, Middleport i 8.8 6.3 4,9 3.2 9.9 11.5
5. L. Middleport 7 12,3 11,0 3.5 4.0 10.3 15.¢
£, Late Prehist, 7 11,7 1.4 3.9 6.9 10.9 18.3
M. Late Prehist, & 1.5 15,3 3.3 3.8 7.3 211
L. Late Prehist, 14 24,6 26,3 6.4 11.8 20.0 i
E. Protohistoric & 0.3 17.t - - 8.0 17.4
L. Protohistoric 2 L3 4.0 - - 2.0 4,0
TOTALS 7  100.0 97,8 29 iB.8 B4 136,64

Poorly Xnown Sitest no= 29 { fge: | = Early Iroq,; 7 = Middle ireq.; & = Late Prehist.;
13 = prehistoric)
{ Size; 22 = size estimate in ha that was adjusted up or down to
satch asedian value for period, once the site was periodized)

See text for method used to assign ages to poorly known sites by proportion

£
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Poorly

Phase of Known Sites Known Sites Total Sites
Occupation ] b4 ha n ha n ha
E. Early Ireq. 2 b4 0Lb 3.1 1.b 3.t 2.2
M. Early iroq. 1 320 0.2 1.3 1.3 2.5 1.5
L. Early Iroq, t 3.2 0.4 LS 1.3 2.5 1.7
tren 2 b.4 2.8 1.9 L3 3.9 4.3
E. Middieport 2 .4 2.8 3.2 2.8 3.2 3.3
L. Hiddieport 3 2.7 3.4 3.2 2.8 4.2 8.3
E. Late Prehist, b 19.4 12,0 2.1 3.0 8.1 19,0
M. Late Prehist, 16 2.2 130 .8 .8 14.8 9.8
L. tate Prehist, 3 .7 33 3.7 3.0 6.7 B.3
E. Protohistoric t 3.2 0.8 - - 1.0 0.8

TOTALS 3 1000 390 29 28,7 3% 65,2

Poarly ¥nown Sites:

= 25 { Age: 5 = Early Irog,; 3 = Middle I[rog.; 4 = Late Prehist.;

f

{1 = prehistoric}
{ = sgize estisate in ha that was adjusted up or
to match median value for period, once the site was perindized)
See tewt for mathod used to assign ages to poorly known sites by proportion

Bize:

8

dokn
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g Table 21, Victoria County Village Site and Size Totals,
Poorly
Phise of Known Sites Known Sites Total Sites
Occupation n 1 ha n ha f ha

M, Late Prehist. & 37.% 9.4 a7 B.3 i1,7 i7.¢
L. Late Prehist. 3 L2 8.0 4.3 6.1 §.3 14,1
£. Protohistoric 4 25,0 7.8 $.0 1.5 5.0 3.0
L. Protohistoric ! 6.3 3.2 - - 1.0 3.2

TOTALS 14 100.0  28.1 11 16,14 27 4.2

Poorly Known Sites: n = 11 { Age: LG = Late Prehist.; 1 = Contact)
[ Size: 2 = sire estipete in ha that wac adjusted up or down to
satch aedian value for period, once the site was periodized)
See text for eethed used to sesign ages to poorly knokn sites by proportion

o Table 22. Southern Simcoe County Village Site and Size Totals.

Poorly

Phase of Known Sites Known Sites Total Sites
Bccupation n b4 ha n ha n ha
Uren 1 Zh LG 1.0 U 2.0 1.B
E. Middleport 7 17.5 £t 5.8 8.0 12,€ 12.1
L. Middleport b I (R §.% 3.0 10,8 12.9
E. Late Frehist, 3 7.9 L.z 2.7 I 3.2 13.4
M. Late Prehist, 9 250 14,7 g.n 18,4 17,3 30,3
L. Late Prehist, 4 12,5 g0 4.7 7.8 8,7 13.%
E. Protohistoric 1 LN 1.6 1.0 1.% 2,0 3.1
L. Protohistoric 3 12,8 5.4 2.0 .0 5.0 8.4
E. Historic 1 P . - - 1.0 1.6

TOTALS 3 1000 3B.e 0 42,4 63 9.2

Poorly Known Sites: £ = 30 { Age: % = Middie irpg.: 7 = Late Prenist.; 3 = Contatt;
1% = prehistoric)
{ Size; 7 = cizp pstigate in ha thet wac adjueted up or down te
eatch pedian yalee for period, once the cite was perodized}
See text for eethod used te assign agez to poorly known sites by proportion
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Table 23, MNorthern Siscoe County Village Site and Size Totals.

Paerly

Phase of Known Sites ¥nown Sites Total Sites
Occupation ] i ha n ha n ha
L. Hiddleport 9 6.9 11.4 3.2 4.7 14,2 22.3
E. Latz Prehist, 13 1.0 147 8.0 12.2 21,0 26.9
H. Late Prehist. 27 20,8 43,0 16,5 25.4 33.9 74.0
L. Late Prehist, 16 12,3 23,6 1t 14.2 27.4 39.8
E. Protshistoric 12 %.2 18,3 0.6 Q.4 12.6 18.9
L. Protohistoric g 8.9 153 §,7 4.5 3.7 19.8
E. Histeric ia 13.8  29.4 4.6 4.1 22.0 33,5
K. Histaric 13 1.5 317 8.1 9.3 23.1 41,0
i. Historic 11 B.% 22.t 2.b it 13,8 26,2

TOTALS 130 100.0 221.7 &1 2.1 1A 303.8

Poorly Known Sites: o= bl ( Age: 3 = Late Prehist.; 4 = Contact; 4 = L. Protohistoric;

£, Historic; 7 = M. Historie; 2= L. Historic

prehistoric)

Sizey 9 = size estimate in ha that was adjusted up or down to
match aedian value for perind, once the site was perindized)

See tert for method used to assign ages to poorly known sites by proportion

3
i8
(

Table 24. Petun Region Village Site and Size Totals.

Phase of Known Sites
Occupation n 1 ha
L. Late Prehist. ] 12.9 1.4
E. Protohistoric - - -
L. Protohistoric 3 9.7 4,1
E. Histaric 12 8.7 12.%
K. Historic 8 29.8 14,8
L. Historic 4 12,9 9.6

I3 ‘w,

el

TOTALS 3 100.0 448
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It is appropriate at this time to mention how sites with uvnknown
sizes were sssigned a particular size. Because site size varies from
one time period to the next (see Table 28 =and Figure 28), assigning
size to unknown sites is best achieved after assigning age. An
examination of the histograms of site size for each peried (Figure 28)
reveals that all the distributions are left skewed (i.e. smaller sites
constitute the mejority of the ssmple). MHedian site size instead of
the mean provides a more sccurate picture of the central tendency of
such skewed size distributions (Thomas 1976:70-71). TFor sites of
uncertain ages but with an actual size estimate in hectares, the size
estimate was accepted wverbatim. For sites with a relative size
designation (i.e. small or large), small sites were multiplied by 0.45
he and large ones by 2.1 ha. These specific values were derived by
comparing Hunter's and Luaidlsw’'s relative size estimates with actual
size estimates ss recorded by modern archaeologists. A sample of 21
"large” sites (mean of 2.1 ha and range of 0.8 t0 4.3 ha) and 8
"small” sites (mean of 0.45 ha, range of 0.2 to 0.8 ha) was used to
generate these statistics. Total size estimates for each phase for
totally unsgized sites were calculated by multiplying site freguency by
the period-specific median site size {(Early Iroquoian - 0.45 has;
Middle Iroquoisn - 1.0 ha; Late Prehistoric - 1.6 ha; protohistoric -
1.5 ha; historic - 1.4 ha). Tables 19-24 summerize the results of

these statistical manipulations.
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Site Size and Village Size

The archaeclogical study of regional populations normally relies
on site counts and sizes as proxies for head counts because
unexcavated sites comprise well over 90% of the data, precluding the
use of indices such as roofed floor area or artifact densities. Site
size 1is estimated from the extent of surface remains (i.e. visible
structural remsins and debris scatter (Adams 1965; Ammerman et =al.
1976; Blake et al. 1986; Sanders et al. 18739)) or less frequently by
testpitting (Redmsn and Anzslone 1980; Roosevelt 1880). However, one
rarely finds in the literature any examination of the relationship
between site size, as estimated by archasological techniques, and the
variable of real interest, settlement size. In order to deml with
this relationship, it is first necessary to define settlement limits
or limits of residential space for actnal settlement sites.

Archaeological excavation has confirmed the  Thistorieal
observation (Biggar 1822-1938, 3:48-49; Thwaites 1896-1901, 38:247;
Wrong 1939:81-92) that only the larger Huron villages were fortified
with mnltiple row palisades (e.g. Knight 1987; Latta 1985s; Sykes
1983) Establishing the limits of a palisaded lroguoian village from
archaeological excavation is relatively straightforward. Normally,
longhouses and middens abutt the interior row of palisade but do not
extend beyond it (Warrick 1984:143). Furthermore, the spacing between
outer and inner rows of the palisade is so cleose, often only a few
metres, that the difference between the site areas enclosed by the
outer and inner palisade, at least for large villages, is negligible.

Thns, palisades appear to have set real spatial limits to residential
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activities associated with everyday life in an Irogquoimn village.
Excavations beyond palisade lines, such as those conducted at the
prehistoric Keffer site (Pearce 19886), have encountered 1little
evidence of aboriginal use, sxcept for village cemeteries. Thus, the
limits of =a palisaded village are generslly considered fto be the
outermost row of palisade posts.

There are some Ontaric Irogquoian sites, however, that do not fit
the convenient palisaded village model. Tor example, the Nodwell and
Uren sites were surrounded by stockades, the outermost row of which
had been constructed a considerable distance from the nucleus of
settlement =and residential activity. The outermost palisade row at
Nodwell extends 18 metres (Wright 1974) and that at Uren 25 metres (M.
Wright 1988) beyond the inner row that encloses the  houses.
Oceasionally, isolaﬁed houses and midden areas cceur exterior to
village palisades, such as at Nodwell (Wright 19743, Calvert (Timmins
1887), Kirche [BcGr-1] (Nasmith 1981), and Benson [BdGr-1] , although
it 1is believed that in most cases such houses were occupied only by
seasonal residents  (Ramsden 1988:181). Completsly unpalisaded
Iroquoian villesges, such as Molson ([BceGw-27] (Molnar 1988), are
another type of site that deviates from the palisaded village model.
Yet, their layout is similar to palisaded sites (Marrick 1984:30-
32). Consequently, the limits of unpalisaded or open Iroguoian
villages can be defined by inscribing an are that joins the outermost
edges of middens and longhouses, effsctively creating an imaginary
palisade.

Taking into account abnorma}l village layvouts and that it is
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impossible to locate palisades from surface survey, the limits of an
Irogquoian village should be broadly defined as the "nimbus of debris
and activity areas aséociated with the built area of a settlement”
(Fletcher 1986:74). This corresponds to John Yellen's (1977:103)
"LHAT (limit of nuclear area, total)” concept that he developed to
measure the size of Bushman camps. LNAT includes "all huts, their
associated hearths, and the debris surrounding the hearth” (Yellen
1977:103) and is highly correlated with population size in Bushman
camps (Yellen 1977:127-129). The LNAT of an Irogquoian village would
include all longhouses and associated open areas and middens.
Application of the INAT measure to Huron sarchaevlogy offers an
accurate definition of village size, for population reconstruction
purposes (Yellen 1977:127-129), and accommodates both excavated (i.e.
palisaded and unpalissded) and unexcavated sites.

One potential problem that could seriously bias village size
estimation, employing the LNAT measure, is the effect of ploughing on
the size of surface sites. Research on ploughzone archaeology has
discovered that the size of ploughed sites will tend to be
overestimated for s=mall ones =and underestimated for 1large ones
{Lewarch and O'Brien 1981). Experiments have confirmed that artifacts
are displaced horizontally by ploughing by an average of 4-5 metres
from their original loecation, in a random walk fashion (Ammerman 1985;
Roper 1976; Trubowitz 1878). In an sttempt to guantify the change in
the size of Iroquoian village sites as a result of ploughing, a2 series
of hypothetical villages were increased in size by five metres on all

sides, to approximate the average horizontal movement of artifacts
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originally located at site edges (Table 25). As expected, increasing
the original (i.e. pre-plough) LNAT by five metres in all directions
effectively results in an overestimation of original wvillage ares.
The size of small sites, less than 1 ha, will be overestimated after
ploughing by 25%; villsge sites of 4 ha or more will cover 10% more

ares.

Table 25. Effect of Ploughing on Archasological Site Ares.

Original Site Ploughed Site % Increamse in
Ares (ha) Ares (ha) Site Area
0.31 0.43 27.3
0.63 0.78 19.2
0.94 1.12 16.1
1.26 1.47 14.5
1.89 2.16 12.8
2.83 3.20 11.8
3.28 3.649 10.7
4.40 4.83 3.9

In theory, reconstructing past populations from the surface srea
of habitation sites that have been ploughed will tend to overestimate
population numbers by 10 - 25%. In practice, however, s demographic
archaeoclogist can safely ignore this effect for several reasons.
First of all, a recent set of ploughzone experiments documents that,
on aversge, the increase in site size caused by ploughing is only hslf
the expected increase (Odell and Cowsn 1987:487-468). Second, with

reference to Ontario Iroguoian archaeology, estimates of ploughed site
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gize from controlled surface pickups generally exclude outlier
artifacts, meaning those that are located 8 to 10 metres beyond the
next closest artifact in the direction of the site centre ( Mayer Pihl
Poulton 1988b; Poulton 1879; Warrick 1888a). If this criterion has
been spplied to most ploughed Iroguoisn sites in Ontario, the entire
problem of site overestimation is eliminated. Lastly, past estimates
of the size of archmeological sites in Ontario are often approximated
to the nesrest 0.2 has class. Such imprecision in recording and
reporting sarchaeclogical site size is compounded by inter-cbserver
error (see Table 29), a= illustrated by fluctuations in the size
estimates for the prehistoric Draper village site during the history
of its investigation (3.42 ha [Finlayson 1885:4301; 3.2-4.0 ha [Hayden
1979:73; 2.3 ha [Ramsden 1888]; 2.8 ha ([Wright 1966:89]). The
potential effects of pleoughing bias on Iroguoian size estimates,
although resl, are minimized by archaeological practice in Ontario.
Consequently, =ize data for Ontario Iroguoiasn village sites will be

taken at face value as representative of original villege limits.

Village Site Definition
To use the number of sites per time period as an accurate index
of past population size, one must ensure that the sites that are being
counted for each unit of time constituted the settlements where most
of the people lived year round. Counting special-purpose sites, such
as seasonally-occupied czumps and csbins, will inflate mctusl
population figures. To prevent this, archaeclogists mist develop a

set of criteria for distinguishing year-round settlements from
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seasonal ones.

Ethnographic =accounts of seventeenth-century Huron and Neutral
settlements document a definite size hierarchy comprised of massive
villages containing 50 - 200 longhouses (LeClerq 1873, 2:285-268;
Thwaites 1896-1901, 10:211; Wrong 1939:92), small hamlets of seven to
eight houses (LeClerg 1973, 2:265-286), and isolated cabins (Thwaites
1896-1901, B8:143; 14:45). verned by the Huron seasonal round, the
entire population concentrated in the villages for the winter, while
tmnters, fishermen, and women working in the fields occupied highly
dispersed campsites and cabine during the spring, summer, and autumn
(Thwaites 1896-1901, 8:143; 10:51-53). Although wvillages were
sometimes almost deserted in the summer (Thwaites 1886-1801, 8:143;
10:53), wvillage counts are obviously much better indicators of actual
Huron population size than seasonally-occupied hamlets or cabins. It
is no accident that the 1838-1640 Huron census, taken by the Jesuits
by counting each family in every village, wss conducted over the
winter months (Trigger 1976:578).

There are no historic cbservations of hamlet and cabin site
layout or duration. Large Huron villages had organized plans, with
houses laid out in street-like rows (Warrick 1884:48). Villages were
occupied for 106, 20, or 30 years snd only the most populous villeges,
or those wmost exposed to enemy raids, were palimaded (Biggar 1922-
1336, 3:48-49; Thwmites 1886-1801, 10:275; 38:247; Wrong 1838: 91-92).

Archaeological excavation =and survey in Ontaric has turned up
evidence of Iroquoisn hsmlets, field cabins, snd temporary cemp sites,

8s well as villages. While exhaustive eriteria have been proposed for
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determining the function asnd seasonality of Iroquoisn habitation sites
(Finlayson 1985:483-485; Lennox 1984b:264-273; Molnar 1988; Pearce
1883a,1983b; Poulton 1985; Timeins 1983; Tripp 1878; Williamson
1983:11-12), such ecriteria {(e.g. artifact densities, fannal
assemblages, and house plan details) are applicsble only to excavated
sites. Unfortunately, almost all Iroquoisn sites in Ontario are known
only from surface remsins in ploughed fields. Consequently, it seems
that the best factors for disclosing site function and permanence, in
this study, are site size, midden number, and relative density of
surface artifacts.

Archaeologists hsve linked site permanence with site size: the
smaller the site, the shorter its occupation and the greater the
likelihood that it functioned as a seasonal, special-purpose
hebitation (Powell 1983:85; Sanders et al. 1973:54-59; Schlanger and
Orcutt 1886). In Irogquoian archaeology, site typologies exhibit
considerable overlap, particularly between what are called hamlets and
villages in the 0.25 to 0.8 has size range (Finlayson 1985; Molnar
19868; Noble 1975; Warrick 1984:8). Table 26 and Figure 27 present
data on the estimated size, =and in some cases actuel size, midden
number, and inferred function of a select ssmple of Ontario Iroquoian
sites. The confusion between hamlets and villages is clearly
portrayed in Figure 27. However, this confusion between inferred
hamlet sand wvillage sites stems from a confusion between site
seagonality and site duration. The term "hamlet” has been usasd by
Iroquoian archaeologists to mean seascnal site (e.g. Robin Hood site

(Williamson 1983)), small year-round village (e.g. Bogle sites (Lennox
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& Table 26. Site Size, Midden Mumber, and Surface Sherd Density for a Select
Saspte of Ontario Iroguoian Settlesent Site Types.

Site Settlesent Size Midden Surface Sherd Reference
Type thals  {n Pensity
{rims/hi)
Nagrath Cakp 0.1t - nia Poulton 1985
Pennock 1! canp 0.01 - 0 Paulton 1979
AtHi-43 caap 0,05 - 0 Timnins 1983
Bebx-14 Cagp 0,009 - nia 0'Brien 19740
BfHa-3 canp 0.07 - : nia DBrien 1974b
BfHa-3 caap 0.003 - nfa 0" Brien 1976
Hystery cap 0. 081 - 0 Warrick 1968z
Caitlin canp 0,003 - ¢ Warrick 1988a
Pincosbe § casp o012 0 Pearce and Catsburg 1985
Horner Creek CAmp ¢.03 - nla Lennox 1987
Colony canp 0,05 - G Poulton 1982
Birch camp/cabin 9,08 - 16 Warrick 1988a
Huronia Road  caep/cabin 0.1 - 0 Warrick 1968a
Tollendale Ck. casp/cabin 0.t 1 40 Warrick 1988a
Poltres campfcabin 006 - 0 Warrick 1988z
Hunter campfcabin 0,05 - 0 Warrick 1988a
Blubeetie caap/cabin 0,08 - 17 Warrick 1988a
Rillcock cabin 4,18 k] nia Poulton 1983
AtHi-47 cabin 0.1 - 10 Tigmins 1983
Pincombe 2 cabin{2j 030 2 3 Pearce and Catsburg 1983,
Tisains 1983
Pincoabe & cabin 013 1 0 Pearce and Catsburg 1985
Black Kat cabin 0.2 { ¢ frnoid and Pearce 1983
Woodho lae tabin 0.2 1 nia Arnold and Pearce 1983
Rindersere tabin 0,21 1 nia Fearce 1983b
Ronto gabin 0,24 1 nia Pearce 19834
Ssallgan cabin 0,21 2 nia Pearce 1983b
flgt-7 tabin 0.2 1 nia MPP 198Bb
Reiss cabin{2} 0.8 2 2 NPP 1989
Sewell cabin{2} 0.9% - 1 MPP 1988b
Sewell 11l tabin 0.3 - 3 NPF 1988h
Bogle 1 hanlet U i 28 Lennax 1984b
Bogle I! hamlet 0.3 1 0 Lennpx 1984%
Robin Hood haalet 0.6 2 nfa Williamson 1983
White(Lower) haalet (.61  n/a nia Tripp 1978
Draper South
Field haalet .88 2 nia Finlayson 1985
:{ Auda village 0,28 - nia Kapches 1981b
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Table 2b. Comtinued.

Site Settlesent Size Midden Surface Sherd Reterence

Type {hald in) Pensity

{rias/ha)

Hiller village 0,4 - nia Kenyon 1948
fArchie Little IT village 0.4 i 5 HPP 1988b
Little II village 0.9 3 3 Warrick 1988a
Dykstra village 0.3 2 10 Warrick 1988a
Blu Meanie village 0.8 { 10 Warrick 1988a

H Excavated sites but site size estimate from initial surface collection

155£4b)), or a confusing mix of the two (Finlayson 1985:485-487).
¥hile it is true that supposed hamlets, such as Robin Hood (Williamson
1983) =and the Bogle sites (Lermox 1984b), have somewhat shorter
occupation spans than contemporary villages, based on house wall post
densities (less than 10 vyears for both (for Bogle 1 see Warrick
[1988b:47] &and for Robin Hood (based on House 2 post density of 3.2
posts/m)), there is no definitive evidence that the population of
these hamlets abandoned them each winter to relocate in a neighbouring
village. In the sbsence of detailed analyses of site eseasonality,
using rigorous zooarchaeological criteria, such as growth lines in
teeth and shell (Monks 1881), which have not been carried out in any
Iroquoisn hamlet study, it is unreasonable to infer a lack of winter
occupation from such notoricusly unreliable or insppropriate indices
as shallow hearths, presence of exterior hearths, low post densities

in house ends, and relatively low frequency of storage pits (Finlayson
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1985:483-485). Village sites that have experienced exceptionally deep
ploughing, eradicating many hearths sand shallow post molds (Dodd
1984:250; Finlayson 1985:484; Molnar 1986), might be misinterpreted as
short-term hamlets, if occupationsl duration were the only criterion
for determining site seasonality. In summary, since there is no
conclusive evidence for differences between hamlets (Lennox 1884b;
Willismson 1983), satellite villages (Finlayson 1885:485-487), and
villages, with regards to their season of occupation, each of these
site types can be considered permsnent or yvear-round habitations. ks
there is no single cabin or temporary camp larger than 0.25 ha (see
Figure 28), for the purposes of this study, all unexcaveted
Iroquoiasn sites in south-central Ontasrio that are equal to or greater
than 0.25 ha in area and excavated sites that cover at least 0.2 hs
and contain two or more discrete houses will be considered to have
been permanent settlements.

For unexcavated sites, strict adherence to a 0.25 ha cut-off will
eliminate any very small permanent settlementz. However, only a small
fraction of the sedentary Huron-Petun population lived in such
settlements (see Figure 27). A 0.25 ha value will gusrantee that
virtually no unexcavated, non-permanent sites are added to population
totals.

The 0.2 - 0.25 ha minimum size threshold for an Iroguoisn villege
is & slight refinement of an earlier 0.4 ha definition (Warrick
1884:8). Anthropological theory supports the former figure. Anthony
Forge (1972) discovered in an analysis of Highlend New Guinea

cormunity size that 300 people was the normative size and hypothesized
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that this critical threshold value represented the maximum group size
within which informal decision-making could effectively occur. Larger
commmnities must be organized into politically-manageable and roughly
equivalent-sized social units, which in the Iroguoian case would be
clan segments. Minimum group size for a viable sgriculturzl village
would 1lie between 175 and 475 persons (Wobst 13874). Summaries of
empirical dsata on minimim village population for HNeolithic (Johnson
1877) =and contemporary small-scale agricultural societies (Fletcher
1981) indicate a lower value of 100-150 persons. DBased on an average
value of 50 hearths per ha and 10 people per hearth (see next section
in this chapter), & prehistoric Huron-Petun settlement of 0.25 ha
would have contained approximstely 125 people. Thus, according to
theory and the empirical evidence for Neolithic village populations, a
value of 3.2 - 0.25 ha for the minimum size of a Huron-Petun permanent

village is indicated.

Village Size Data

Precise size estimates are available for 373 Huron-Petun village
sites, ranging from 0.2 ha to 5.4 ha. Raw frequency distributions for
each class of site size are presented in Tasble 27 for Class I sites
(i.e. precise age and size known). Histograms of site size for esach
msjor time period of Huron-Petun archaeclogy appear in Figure 28 and
pertinent statistics are compiled in Table 28.

It is important to reslize that, prior Lo the late 1870s, size
estimates for wnexcavated Iroguoisn wvillage sites were often
approximations made by eyeball observations or hastily measured by

drawing an imaginary 1line around the outer edges of the outermost
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Table 27. Raw Freqeency Distribution of Site Size for a Sample
af 305 Huron-Petun Willage Sites.

Site Size f Site Size f Site Size f
{ha) (ha) {ha)
0.2 3 1.7 1 1.3 1
0.3 1 1.8 13 3.4 b
0.4 17 1.9 2 3a i
0.5 7 2.0 i Ry 2
0.6 i4 2.1 2 3.6 3
0.7 4 2.2 7 §.0 1
0.8 Al 2.4 i 4.2 2
0.9 3 2.3 2 4.3 2
1.0 2 2.6 3 4,4 1
1.1 2 2.8 f A5 i
1.2 27 3.0 g 4.8 3
1.4 10 11 3 5.4 1
1.5 16 3.2 4
1.6 20

Table 28, Huron-Petun Site Size for Major Tise Periods.

SITE SIIE STATISTICS {in ha)
Tise Period nt Mean  5.D.  Bedian  Mode Win. Max.

farly lroquoian 10 0,46 0,727 0.4 0.4 0,2 1.2

Middle Iroquoian i 1.19 0, ! 1 0.2 30
Late Prehistoric 130 .74 1,02 L.¢ 1.2 0.4 5.4
Protohistoric N f.ee  1.0C 1.9 0.8 0.5 4.3
Historic LY 1,76 L.14 1.4 (.8 0.4 4.8

INugber pf sitest N=J04
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Figure 28. Distribution of site size for Early Iroguoian, Middle

Iroguoian, Late Prehistoric, protohistoric, and historic periods.
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midden scatters. Precise site size estimates from intensive surface
collections did not become common until the 1980s in Ontario Iroguoian
archaeology (Poulton 1973; Warrick 1986; 1988a). Nevertheless, early
eyeball estimates of the size of Huron-Petun village sites are not
significantly larger or smaller than Jlater, more precise size
estimates for the same sites (see Table 23). Site sizes recorded
prior to 1975 are usuvally rounded to the nearest acre and were
converted into hectares by multiplying by 0.4.

Six major size modes are visible in Table 27, occurring at acre
or half acre intervals (e.g. 0.4 ha (1 ascre); 0.8 ha (2 acres); 1.0 ha
(2.5 geres); 1.2 ha (3 acres); 1.6 ha (4 meres); 2.0 ha (5 acres)).
Although the modes are partly a function of rounding site size to the
nearest acre, it is interesting that the upper 1limit of 4.8 hsm
(ignoring the 5.4 ha estimate since it is actually a combined total
for possibly two discrete occupations of the Lalonde site) corresponds
to a population of 2400 persons or six social units of 400 people
spiece or eight secial units of 300 people each (see the next sections
for sbsolute population estimates based on hearth density). Becanse
the most common village size is 0.8 ha (400 people) and because this
is the modal size residential unit from which very large villsges were
assembled (e.g. Draper site (Finlayson 1985:422-431), it is tempting
to conclude that the basic socio-demographic unit of the Huron-Petun
consisted of 400 people, the uppermost size 1limit of informal

decision-making communities (Forge 1872).
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Table 28. Cosparison of Size Estimates for a Sample of
Huron-Petun Village Sites.

Eyeball Size Precise Size
Site Estimate (a) Estinate (b)
(in ha) {in ha)

AkGu-15 (Baker)
AlGt~2 (Draper)
AlGu-3 (Murphy-Goulding)
AlGu-5 (Watford)
AlGu-17 (Wilcox Lake)
BbGv-19 (Brassington)
BbGw-13 (Lougheed)
BeGv-11 (McDonald)
BeGw—2 (Carson)
BeGw-10 {Dunsmore)
BeGw—15 (Little)
BdGw-3 (Auger-Yates)
BeGv-4 (Bidmead)
BeGx-15 (Le Caron)

MNMRNNNONNEFPFONDORE=NO
RNOULDOOOoOOPENOODDOD WD
FNNEEFRNEWOWON KW
MO OoOWMiMEHE i D e O

{a) Eyeball estimates comprise a select few of Andrew Hunter (1890s)
and 1950-1970 estimates made without the aid of controlled surface
collection

(b) Precise estimates include those made from controlled surface
collection data or actual measurement of site size from excavated
settlement pattern data

Matched pair t-test:

t = 1.53, df = 13, two-tailed test p = 0.15 (i.e. no significant
difference between eyeball and precise size estimstes)

Wilcoxen £ = 25.5 ; p > 0.05 (i.e. no significant difference)



Hearth Counts

The typical historical Huron longhouse is said to have contained
a row of four to five central hearths, spaced every two to three
paces. Each such hearth was used by two families, living on either
side of the central corridor of the house, for cocking, heating, end
lighting (Biggar 1822-1936, 3:123; Thwaites 1896-1901, 15:153; 186:243;
19:127; 35:87; Wrong 1838:94). The Huron word for hearth (“te
onatsanhiai") connotes bilateral use (Steckley 1987:268). Fortunately,
central hearths are relstively well-preserved in Iroguoian sites, even
ploughed ones, enabling archaeologists to estimate site population by
counting them (Finlayson 1985; Heidenreich 1971:114-120; Johnston and
Jackson 1880; Wright 1974:69,75).

Unfortunately, only 3% of all Huron-Petun village sites have
received total or partial excavation of house floors. With the
exception of sites that have been ploughed for the first time (e.g.
Eldorade [AlGo-41] (Kapches 1983a,1888)) or that have been subjected
to intensive magnetometer survey (Snow 1988,1887a), 1t is impossible
to count directly the number of hearths from the surface of an
unexcavated village. Conseqguently, we must develop, from excavated
sites with a known density of hearths, approximate measures of hearth
density that can be aspplied to unexcavated sites. Such density
measures must be sensitive to variations resulting from changes in
time and settlement size (Fletcher 1981). We cannot simply assume a
priori that Huron-Petun hearth density is some normative constant; it
mist be established empirically.

The conversion of hearth counts into number of families or
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people, also, presents some problems. Hearth preservation varies site
to site, but is poorest for deeply ploughed sites (Dodd 1984:250).
Central hearths in Iroquoisn sites are relatively shallow features
(i.e. 15 centimetres or less), often recognizable as a thin veneer of
compact white ash and charcoal flecks, on top of a deeper =zone of
fire-reddened soil (Hayden 1873:4). Considering that the ploughzone
depth sversges 30 cm across Southern Ontario, ploughed Iroquoian
villages contain few intact hearths. Nevertheless, numerous house
plans appear to contain evidence of their full original complement of
hearths.

Another problem associated with using hearth counts concerns
“hearth drift" and contemporaneity. Walter Kenyon (1968) noted that
House 5 at the MHiller site displayed a continuous band of fire-
reddened soil along its central corridor. Other sites (e.g. Molson
{Molnar 1988), Boys (Reid 1875), and Draper (Finlayson 1880)) contain
houses with hearths that appear to have migrated or drifted over time
and that grew in size over their 10-30 year lifespans. In genersal,
however, the archaeoclogical evidence suggdests remarkable stability in
hearth loecations throughout the lifetime of longhouses.

The number of central hearths in poorly preserved house floors
can be accurately predicted using empirical generalizations developed
by Christine Dodd (1984:274) from a sample of Ontaric Iroguoisn
longhouses with full hearth counts. Dodd’s (1884) generalizations are
supplied in Table 30 and are particular to each major time period of
Ontario Irequoian prehistory. It is important to note here that

Jerome lalemant’s (Thwaites 1886-1801, 17:177) observation of
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Table 30. Ontario Iroquoisn Central Hearth Statistics.*

Time Period n Hearth Hearth- Hearth-
Spacing (n) N End (m) S Bnd (m)

Early Iroquoian

(A.D. 900-1300) 24 1.8 4.8 3.1
Hiddle Iroquoian

(A.D. 1300-1450) 14 5.3 5.9 5.8
Late Prehistoric -

Protohistoric

(A.D. 1450-1809) 21 3.8 4.9 4.9
Historie

{A.D. 1B09-1850) 35 2.9 4.2 4.7

*from Dodd (1984:274)
n = Number of houses used to calculate hearth spacing

Hearth Spacing = MHean distance between the closest lateral
margins of two adjacent central hearths in metres
Hearth — N End = Mean distance between the northernmost

central hearth and the north end wall of the house in metres
Hearth - § End = Same as above only for south end

seventeenth century Huron longhouses documented a hearth spacing of
two to three paces (2 - 3 metres (Dodd 1984:323)), the upper limit of
which is virtually identical to archaeologically-derived values. 7This
supports the underlying assumption that consistently-spaced
archaeological central hearths are in fact contemporanecus. Although
not compiled for Dodd’s (1984) study, the average length of central
hearths in Ontario Iroguoian houses 1is about one metre +/- 25
centimetres (for examples, refer to Finlayson (1985) and Lennox et al.

{1986)). Occasicnally small hearths occur periphieral to the central
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2.0 m wide corridor where the central hearths occur (Lennox et al.
1986:16-17). These are normally interpreted as auxiliary cooking
fires used primarily in the winter (Heidenreich 1871:117-118). In
summary, Dodd‘s (1984) generalizations were aspplied to longhouse plans
that possessed only partisl preservation of central hearths. Missing
hearths were interpolated from existing hearths using both hearth
spacing generalizations and central corridor post clusters that may be
the remnants of sweat lodges corstructed between central hearths
(MacDonald 1888:19). In fact, from Middle Iroquoian times on, sweat
lodge post clusters are often better preserved and less mobile than
neighbouring hearths. Figure 29 presents two examples of
interpolating missing hesrth floors for Ontario Iroquoian longhouses
using inter-hearth distance measures and the position of sweat lodge
post clusters. Extra hesrths, resulting from hearth drift, can be
factored out as non-contemporaneous on the basis of contemporaneous
hearth spacing.

The total number of hearths for each partially or completely
excavated Huron-Petun site was calculated by direct counting of
preserved hearths and interpolation of missing hearths in longhouse
floors. Hearth density was caleulated by dividing the number of
hearths by total site area or totsl area of excavation (see Table 32).
Because partially excavated villages might yield hearth densities that
are biased, especially in situations where the excavated ares is less
than 25X of total site srea, = sampling experiment was conducted.
Referring to Table 31, several village plans were gridded off into
0.25 ha blocks for which hearth densities were calculated. A
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Figure 28. interpolation of missing hearths in  Huron-Petun
longhouses.

comparison of hearth densities for the 0.25 ha village portions with
those for entire villages reveals that partial block excavations of
Huron-Petun village sites consistently overestiuate overal]l hearth
density by a factor of 1.4. Consequently, this figure was used as a
correction factor for villsge sites in the study that have been less
than 25% excavated (i.e. Warminster, Le Caron, end Bidmesd).

Because of the paucity of historic Huron and Petun archaeological

village plans, historic data were used to estimate hearth density for
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Table 31. Difference in Hearth Density BEstimates batween Partial and
Total Village Site Plans. (a)

(1) Average Heoarth (2) Actusl Hearth

Site Density for Partial Density for Total Ratio of

Village Site Plans Village Sits Plan (V{2
(hearths/ha) (hearths/hg)

Draper B4 (n=8) 44 +1.45

Ball 87 (n=5) 83 +1.38

Benson 68 (n=4) 56 +1.21

Keffer 52 (n=4) 33 +1.58

Eirche (b) 76 (n=2) 52 +1.48

{n) Aversge hearth density for partial villsge plans based on 0.25 ha
blocks arbitrarily pleced on village site plans so as to maximize
interior village area. Numbers in parentheses are the number of
blocks employed for each site. The ratio ecolumn shows that partial
village hearth density overestimates actual village hearth density by
an sversge of 1.42 times.

(b) calculated for palisaded portion of site only

two Huron and two Petun villages. The late historic wvillage of
Teansustaye has been identified with the Fitzgerald-Train site (BdGu-
28) on the basis of age (Kenvon and Kenyon 1983), Jesuit material,
size, and geographical location (Ridley 1971). Teansustaye was said
to be populated by 400 families (Thwaites 1896-1901, 34:87) living in
80 cabins (Thwaites 1896-1901, 15:153) or a total of 200 hearths (2.5
hearths/house). Dividing the hearth total by site size (approximstely
4.0 ha) yields 50 hearths/ha. The Ossossane village of the 1830s is
tentatively identified with the Angoutenc site (BeGx-24) on the basis
of age (Kenyon and Kenyon 1983), Jesuit material , size (2.4 ha), and

gecgraphical location (Ridley 1988). It was occupied by 200-240
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families living in 40 cabins (Thwaites 1886-1801, 15:153), totalling
100-120 hearths. Taking the average of these values and dividing by
site =ize yields 46 hearths/ha. The Petun village of Ehwae has been
convineingly identified with the Hamilton-Lougheed site (BbHa-10) on
the basis of age (Kenyon and Kenyon 1883), Jesuit material, size (4.8
ha), and gdeographical location (Garrad 1975; Garrad and Heidenreich
1978). Ehwae is reported to have contained 45-50 houses in the year
A.D. 1839 {Thwaites 1896-1901, 20:45-47). Unfortunately, no historic
Petun house floors have been archaeclogically excavated.
Revertheless, assuming that average house length (Z20.4 metres) was the
same for the historic Petun and Huron (Dodd 1984:321,414), the average
mimber of central hearths per house would have been  three.
Multiplying aversge hearth number by deocumented houses in Ehwae (i.e.
135-150  hearths) and then dividing by site size yields 28-31
hesrths/hs. Hearth density can also be estimated for another historic
Petun village, Etharita. Etharita was the southernmost village of the
Petun in A.D. 1649 and was occupied by 500-800 families (Thwaites
1886-1901, 35:107). It has been identified with considerable
confidence as the Kelly-Campbell site [BcHb-10] on the basis of sage
(Renvon and Kenyon 1983), size (4.8 ha), Jesuit material, and
geographical location (Garrad 1975,1980; Garrad and Heidenreich 1978).
Estimated hearth densities range from 52 to 62 hearths/ha, with a
median value of 57 hearths/ha.

Table 32 and Figure 30 summsrize hearth density data for Ontario
Iroquoian and St. Lawrence Iroguoian villsge sites that have been

partially or completely excavated. The number of hearths/hba is



Table 32. Hearth Depsities for Excavated Iroquoian Villages in Ontario.

Date Total Site Excavated Hearth Hearth Reference
Site lyrs A.D.)  Area (ha) Area (ha) n Density
(hearths/ha)

EARLY IRDOUDIA
Portepus 850-90¢ 0.4 0.1 5 a0 Stothers 1977
Mitler £100-114¢ (.4 0.33 19-20 3440 Kenyon 1948
Calvert{3) 1180-1200 0,28 0,28 11 kY Timsins 1987

KIBDLE IROQUOIAN
Bunby 1300-1330 1.1 0.3 16 a3 Rezel 197%
Uren 1300-1330 1.1 1.1 a0 A% Wright 1985
Nodwell 1380-1410 0.62 {a}) 0,67 u a0 ¥right 1974
Roebuck 1350-1400 2.3 2.3 L3 44 Wright 1979

LATE PREHISTORIC

- Boyle-Atkinson 14350-1480 54 1.0 a0 bl WFE 1967a
X Drzper 1470-15t0 342 142 152 44-47 Finlsyson 1985
el White {Loweri 1470-145¢ 0,58 0,58 14 24 Finlayson 1985
Robin Hood (E} 1470-1480 0.61 0,t1 16 28 Finlaysen 198%
South Fipld 1500-1510 .85 (.85 2 2 Finlayson 1985
Forget 1500-1530 0.72 0,72 47 83 Heidenreich 1971
Raysond Reid  1500-132¢ 0.3 0.0 28 3 Fitzgerald 1984
Ketfer 1490-1520 2.0 1.& & 3 Finiayson et al,
1947
Haynard-HcKeown 1500-1530 L.b 0,45 28 a2 Pendergast 1988
PROTOHISTORIC
Kirche 1540~1570 1.3 {a) 13 &7 a2 Nassith {981
Benson 1550-1590 1.9 1.9 107 56 Ramsden 1977b
Fanger 1580-14600 0.8 0.8 34 45 Warrick 1984
Rall 1590~14605 3.8 L0 188 63 kright 1987
Molson 1580-1600 1.8 0.8% 34 16 Moinar 1984
ERRLY HISTORIC
Warainster(N}  1605-1620 3.4 0.32 39 124 Cykes 1983
{ 88} (b}
Le Caron 16101435 1.6 0.2 13 93 Johnston and
{ 71} (b)  Jackson 1989
Alanzo 1600-1625 0.8 0,24 it L1 R. 0'Brien, pt
1987
Bidaead 1600-1625 2.1 0.34 29 Bb R. @'Brien, pc

{ 61} (b} 1986
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Table 32. Continued.

Date Total Site Excavated Hearth Hearth Reterence
Site {yrs A.D.} frea (ha] Area (ha) n Bonsity
{hearths/ha)

NIDDLE AND LATE HISTORIC

Teanaustaye

[Rd6w-243 1630-1650 4,0 - 200 50 see text
Osspssane |

[BeBu-24] 1610-1835 Z.4 - 106-120  42-30 see text
Ehwae

[Bbha-10] 1420-1444 5.2 - 135-150 28-31 sep text
Etharita

[BcHb-101 1637-1449 4.8 - 290-300  52-42 see test

(3) Village size estimsted fros innersost palisade and exgludes houses outside
palisade

{b) Adjusted hearth density to cerrect for overestimaticn in large sites with small
area of excavation { raw hearth density/l.4)

Underlined sites are ynpalicaded

remarkably constant for most of Iroguoian prehistory, averaging 50 +/-
6 hearths/ha. Hearth density jumps dramatically, however, sbout A.D.
1800 but falls again to prehistoric wvalues by A.D. 18630. Eve

adjusting for sampling error for the three Huron sites that fall into
this time period, hearth density still averages 73 hearths/ha.
Independent estimates of the Le Caron site (BeGx-15) hearth density
are of the same magnitude: 85 hearths/ha (Jolmston and Jackson
1880:188). Interestingly, Dean Snow (1887a) found a higi density of
hearths at the early protohistoric (ca. A.D. 1550-1580 (Ritchie and
Funk 1973:314-315)) MHohawk village of Garoga - ranging from 70 - 80
hearths/ha - but, in the A.D. 1850 Caughnawaga village, hearth density

was caleculated at Jjust 50 hearths/ha. This parallels the
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chroneological trends in hearth density for Ontario Iroquoians.

The relationship between hearth density =nd site size was also
examined. Previous research into the population density of =mall-
scale sggricultural communities suggests an allometric relationship
between these two variables - as site size inereases, population and
hearth density increase. As clearly depicted in Figure 31, however,
there is no allometric or anv other relationship between site size and
the density of central hearths in Ontario Irogquoian wvillages. But
there is a relationship between palisaded and unpalisaded village
sites.

Refuting Heidenreich’'s (1871:128) prediction, palisaded villages
tend +to have higher hearth densities than their unpalisaded
contemporaries. For instance, Holson and Alonzo, both unpalisaded
contact mites, average 43 hearths/ha in contrast to an average of 64
hearths/ha for six contemporaneous palisaded sites. Similarly, from
data supplied in Finlayson (1985:486), it was calculated that the
unpalisaded small wvillages surrounding the contemporary  Draper
village averaged'only 25 hearths/ha in contrast to the 50 hearths/ha
average for palisaded prehistoric villages (see Table 32). Thus,
while hearth density is essentially independent of both site size and
time (except for = brief period of unprecedented overcrowding in early
historic (A.D. 1800-1830) villages), palisaded wvillages have
substantially higher hearth densities than unpalisaded ones of the
same period. In the early seventeenth century, 10 or 12 of 18 Huron
villages (i.e. 56-B7%) were unpalisaded (Biggar 1822-1938, 3:122;

4:301). Only 1large villages, or those situated on the frontiers,
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frontiers, appear to have been fortified; when under enemy attack the
residents of small unpalisaded villages absndoned them and hid in the
woods or sought refuge in the closest palisaded settlement (Thwaites
1896-1901, 10:51). Only 7/27 or spproximatley 26% of srchaeclogically
excavated Ontario Iroquoian settlements are unpalisaded and most are
Late Prehistoric or Contact in sge and less than 1.0 ha in size (Table
32). Thus, prior to ecaleculating sbsolute population totals for the
Late Prehistoric and Contsct periods, hearth counts for 25% of the
small (< 1.0 ha) sites will be calculated using the lower hearth

densities of unpalisaded villages.

Site Growth and Contemporaneity

The "contemporaneity problem” in demographic archaeclogy is “the
practice of counting ss contemporary populations (or their remains)
that in fact are not strictly contemporaneous” (Schacht 1984:678). 1In
regional population reconstructions, it must be demonstrated that the
settlement units being counted, that is settlement sites, houses,
rooms, hearths, and storage pits, were being used at the same point in
time. The density of longhouse wall posts provides an approximste
estimate of Iroquoian settlement duration (Warrick 1888b) which, 1in
turn, can be used to determine settlement contemporaneity by
partitioning relatively long chronological periods into a number of
shorter periods equal in length to =average settlement duration.
While this avoids ‘"double counting” (Wright and Jolmson 1975:274)
entire settlements, it does not tell us how many of the longhouses of

an archaeoclogical village plan were coccupied at the same time.
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In the absence of superimposition of house floors by other house
floors, palisades, or middens, Iroguoisn archaeclogists have boldly
assumed that all non-overlapping houses were occupied from the first
to the last day of a village's occupational history (Dsmkjsr 1982;

Finlayson 1985; Wright 1974). In other parts of the world,

archaeclogists have adopted a more realistic growth and decline model

" for dealing with the occupational history of prehistoric settlements,

where the number of contemporanecus rooms or dwellings is a fraction
(5-80%) of the cumulative totals for the archaeological site (Ammerman
and Cavalli-Sforza 1984:73-75; Blake et al. 1986; Hassan 1981:74-77;
0'Shea 1978; Plog 1974:90-91; Schacht 1984). These models assume that
the use-life of =a room or dwelling is considerably less than the
occupation span of the settlement and that replacement structures are
not superimposed on demolished ones. As will be argued in the next
section, the potentiml lifespan of an Iroguoisn longhouse was
commensurate with the lifespsn of a villasge and, in the case of house
sbandenment and demeolition, the new house wss invariably built
directly on top of the old one, with a slightly different axial
orientation (e.g. Fonger (Warrick 1984); Calvert (Timmins 1887)). In
fact, the combined duration of superimposed longhouses in villsage
sites like Fonger (Warrick 1984:96-97,150) are spproximately equal to
the duration of non-rebuilt longhouses, as calculated from well post
densities. Furthermore, except for a few unusually large Huron-Petun
villages of the Late Prehistoric period and early protohistoric phase
of the Contsct period, wsll post densities for single component

village sites, such ss Nodwell (Wright 1974), Raymond Reid (Fitzgerald
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1984) Auger (Latta 1885a), Ball (Knight 1987), =and Warminster (Sykes
1983), are remarksbly constant house to house (Warrick 1988b). Thus,
archaeclogical data imply that the number of contemporaneous houses in
an JIroquoian wvillage can actually be considered the sum of non-
overlapped houses plus one house for each pair of overlapped houses.
Further, the maximum momentary population of an Iroguoian village
occurred at abandonment. No archaeological examples have come to
light of any large Iroguoisn village that declined in size during its
lifespan; based on seguences of house construction and abandonment, we
have only cases of relatively constant or growing village populations
for the Huron-Petun.

Certain Huron-Petun villages grew substantially over the course
of their short lives by the episodic addition of groups of longhouses
or village segments. Examples include Draper (Finlayson 1885), Keffer
(Finlayson et al., 1987), Coulter (Damkjar 1982), Kirche (Nasmith
1981), and Cleary (Warrick 1886). Table 33 summarizes growth
statisties for these villages. The Draper site’s growth history is
the best understood because of the completeness of regional site
surveys that have located the various smaller villages that combined
to form the large Draper community (Poulton 1979). Archaeological
data suggest that Draper grew throughout its lifespan, perhaps as =a
defensive coalition, by the seaquential addition of smaller
neighbouring settlements (Finlayson 1985:439). Figure 32 and Table 34
present the most likely scenario of Draper s settlement history and
reveal the complex dynamics of exceptionally large Iroquoian

settlements. Relatively consistent wall post densities of houses
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Table 33. Growth Sequences for Large Huron-Petun Village Sites.

Village Site Core Final Size of Village Expansions
Size {ha} Size (ha) from First to Last {ha) Reference

Braper [A16%-23 1.2 3.42 0.1/0.8/0,8/0,2/0,4/0,8 Finlayson 1985

Coulter [Bdfr-6] (.45 3.3 0.2/0,5/0.1/1.8 Baakjar 1982

Keffer [AkGy-14] 1.2 Z.1 0.9 Finlayson et al.
1987

Cleary [Bbgw-10} 1.2 4.4 nfa Warrick 1786

belonging to a particular growth phase (Finlayson 1985) suggest that
the smaller villages joined Draper ss whole commnities and not on a
house-by-house bssis. A similar pattern, albeit far less complete
than Draper, is documented archaeologically for the Coulter site
(Damkjar 1982). Village growth by immigration, if unrecognized in the
archaeclogical record, can produce substantial overestimation of loeal
population becanse of the “double counting" effect. The White site,
for example, coexisted with the early occupational phases of the
Draper site and joined Draper, probably as Expansion #3 (Table 34).
By counting both White and Draper Expsnsion #3 in regional population
totals, one would be committing a "double counting" error. Similsrly,
we mst exclude Best, Carruthers, and Robin Hood from middle Late
Prehistoric population estimates, since they have already been countel
at Draper.

Unfortunately, the exact proportion of large Huron—Petun village
sites that grew 1like +the Draper site is unknown and extremely
difficult to estimate. Precise regional site relocation sequences

have yet to be developed for Coulter, Cleary and other large villages
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Table 34, Hypothetical Sequence of Village Additions to the
Draper Site, {a)

Years A.D, Draper Village  Size {ha) Village  Size of

Segment of Segment fdded  Village (ha)
1470 Core 1.2 Pugh 1.2(2.8) (b)
(A16-87)
1484 Expansion 1 0.1 ? ?
1485 Expansion 2 0.8 Robin Hood 0,80
{A16L-94]
1490 Expansion 3 0.8 White 0.8
» (A16E-32)
“ 1500 Expansion 4/5 0.5 Carruthers 0.8
(A1GE-97)
£500 South Field 0,85 Best 0.8{1.8) {b}
(A1B-67)

{a) Data for Draper viilage growth see Finlayson (1983}
fipproximate calendar dates for village expansions see Warrick
{1588b}

Village addition sequence see Ppulton (1977} and Tipains {1981}

(b) Pugh (origirally 2,8 ha in size) fissioned upon relocation
three daughter cettlesentss Draper Core (1.2 ha), Carruthers
ha}, and White (0.8 ha) (see Poulton (1979} and Timains (1981)

cerasic evidence supporting this settlement history for the Pugh

sitel,

Best appears te have fissioned several vyears hefore abandoneent,

creating the Rabin Hood site and leaving behind oaly 1.0 ha of
original 1.8 ha Best village (see Figure 32).
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that appear to have grown by immigration as opposed to natural
population increase (see Chapter 7). Furthermore, the growth of early
protochistoric villages, such as Coulter and Kirche in Victoria County,
was partially fueled (5-15% - see Table 5C in Chapter 7) by the
immigration of St. Lawrence lroguoian refugees (Damkjar 1982; Nasmith
1881; Ramsden 1988). Another problem with deriving a correction
factor for accretionary village growth, 1is that such 2 model is
probably spplicable to an unknown but small percentage of the largest
villasge sites occupied in Late Prehistoric and early protohistoric

times. Although extremely large villages may have tended to fission
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more often than smaller ones, because of the insdequate dispute-
resolution mechanisms of Huron-Petun sociopolitecal organization
(Hayden 18978; Heidenreich 1971:129-134), there sare archaeological
examples, such as the relocation of the entire Draper village to the
Spang site {(Finlayson 1885), which indicate that once large villsges
were created, they might sustzin themselves as a single socio-
political community. Furthermore, the creation of very large Huron-
Petun villsges need not have proceeded by gradusl accretionary growth.
In the early 1830s, five northern Attignawantan villages of the Huron
were making plans to combine all at the same time into one large
village (Thwaites 1896-1901, 10:241).

Summarizing this evidence, in Huron-Petun prehistory large
villages may have been created gradusally ass a result of the accretion
of small neighbouring villages or instantly as a result of wvillage
amalgamation. Only in the former case does this cause problems of
double counting in regional demographic estimates. Because it is
impossible to ascertain which process produced a particularly large
site in the absence of excavated wvillage plans (Damkjar 1982;
Finlayson 1985) or intensive surface collection (Warrick 1986),
corrections for double counting will be applied only to those large
Huron-Petun sites for which there 1is demonstrable archaeological
evidence of gradual growth by accretion. For each of the latter
sites, total site size less the size of the founding core village will
be deducted from site size totals for the appropriate phase of Huron-
Petun prehistory. 1t is recognized that, until the developmental

histories of all larde Huron-Petun village sites are known, there is a
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strong possibility that population estimates, particularly for the
fifteenth =and sixteenth centuries, will be slightly inflated due to
double counting of large willages and the smaller contemporary

settlements from which they were built.

Estimating Site Duration

The contemporaneity problem is one of the great methodological
hirdles in demographic archaeclogy. Except for village sites of the
Southwest United States whers tree ring dating allows the construction
of detailed histories of occupation for individual villages,
archaeoclogy has yet to develop a methodology for dating a site, not to
a pigeonhole period, but to "its own dates of occupation, with its
beginning., maximim, =and ending dates defined in terms of its own
history"” (Schacht 1984:882).

Iroquoian demographic archaeology suffers from the contemporaneity
problem. Regional site chronologies, based on pottery seriation and =
sprinkling of radiocarbon dates, are divided into periods that sre
several decades long. The occupation of an Iroquoian villsge site is
dated by sassigning it to =& chronclogical period. Site duration is
estimated by arbitrarily assuming that all Iroguoian villages were
occupied 10-30 years, based on seventeenth-century accounts of Huron
village life.

While the historic estimates of Iroguoian village duration may be
accurate, no one has bothered to verify them empirically. Instead,

archaeclogists have simply assumed that the historical estimates are
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accurate and that they are constants throughout Iroquoian prehistory.
Regional populaticn estimates from archaeological settlement data sare
becoming increasingly important to the interpretation of Iroquoian
prehistory and history (Ramenofsky 1987a; Snow 1986; Snow and Starna
1989; Starns 1980; Trigger 1985b:231-242; Warrick 1986; Warrick et al.
1987). Yet, unless village duration can be empirically messured,
estimates of Iroquoian population from settlement patterns will be
henristic exercises, having little credibility and little historiesl
reality. In order to ameliorate the contemporaneity problem in
Irogquoian archaeclogy, a method must be developed to estimate village
duration and history of occupation from purely archaeclogical data,
independent of time periods and the direct historic approach.

This section, which closely follows a published study (Warrick
1988b), proposes a method for estimating Iroquoian village duration
from archaeclogical data. A review of historical, ethnohistorical,
and ecological estimates of village duration reveals variability
ranging from 8-100 vesrs. Such estimates are too imprecise to be
applied to real prehistoric situations. Consequently, several
archeeological indices of site duration are evaluated in light of the
Iroquoian case.

There are several methods for estimating Iroguoian village site
duration. Historic observations made by seventeenth-century
missionaries and explorers provide eyewitness estimates of Huron
village duration. Ethnohistoric inference has been used to refine the
raw historic estimates. Another methed, the ecological approach, uses

s mix of ecological theory and archaeological data to set a maximm
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limit on length of village occupation. Lastly., certain classes of

archeeological data can be used as indices of village duration.

Historical observations

Explorers and missionaries who visited the Huron country were
struck by the periodie relocation of Huron villages. Exrept in  the
latter period of Eurcopean-Huron contact, no European lived long enough
among the Huron to witness the entire life cycle of = village, from
its construction to its sbandonment and relocation. HNevertheless,
several estimates of village duration, probably provided by Huron
informants, were recorded. For A.D. 1615-1824 two estimates of
village duration are available: Champlain noted a 10, 20, or 30 year
duration (Biggar 1922-1938, 3:124) and Sagard decuments a 10, 15, 30
{(Wrong 1939:92-93), or 40 year duration (Sagard 1866, 1:197). Duri
the 1630s and 1840s, Jesuits living and working among the Huron noted
that villages were occupied for only 5-1Z years, with a mode of 8-89
vears (Thwaites 1896-1801, 10:275, 15:153, 19:133).

There are two major weaknesses in applying historical site
durations to individual prehistoric villsges. First, one is instantly
struck by the temporal disparity between the pre-Jesuit and Jesuit
accounts of village duration. It seems that the Jesuit period Huron
villsges were occupied only hslf as long as early contact ones.
Furthermore, how does one determine which estimate is sppropriate for
& certain prehistoric case? it would be untenable simply to assume a

constent site duration value for all of Ircguoian prehistory.
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Ethnohistorical estimates

Based on evaluations of seventeenth-century eyewitness accounts,
archaeologists and ethnohistorians have arrived at estimates of
Iroquoian village duration. Like the historical observations, the
ethnohistorical estimates are bimodal. The lower estimates range from
B-15 years, with a mean of 10-12 vears (Fenton 1978:302; Heidenreich
1971:213; Trigger 1976:87); the higher ones average over 50 vyears
(range of 2B8~70 years}, and are based on historical (late seventeenth
and eighteenth century) HMohawk village occupations, such as
Caughnawaga (20 yvears) and Schoharie (70 years) (Guldenzopf 1984:89;
Starna 1880:378; Tuck 1871).

In 1light of early seventeenth-century Huron village durations,
ethnohistorical estimates seem flawed at both the upper and lower
ends. Despite Heidenreich's (1871:213-21%) ecological arguments
concerning soil exhaustion and villsge relocation, an 8-1Z2 year
occupation seems too brief for most Iroguoian villages, especially in
light of the 20-30 vear estimates supplied by both Champlain and
Sagard. At +the upper end, more than a 50 yvear occupation seems too
long, considering the ecological limitations of swidden settlement in
temperate forests (Heidenreich 1971:213-215; Snow 1886). One should
bear in mind that the latter estimate is based almost entirely on
eighteenth-century accounts of the Mohawk, when floodplain plow
agriculture and the horse permitted relatively permanent settlement
(Guldenzopf 1984). Thus, while ethnohistorical inference can set gross
parameters of Iroquoian village duration, like the historical data, it

is virtually useless for elucidating the occupation spans of



prehistoric village sites.

Ecoledgical estimates

The size of sgricultural catchments can provide rough estimates
of wvillage duration. Following =& model developed by Heidenreich
(1971), Svkes (1980) estimeted the duration of severzl Huron village
sites from data on the size, scil capability, and annual corn
requirements of each site. Using a 3 km catclment radivs, Sykes
(1880:51) determined that villages of 1000 people could have been
occupied 20-30 vyears. Villages of B00 could have lasted in one
location for 55 years. Thus, the ecology of Iroquoisn agriculture
appears to offer = solution to dating the spans of individual village
sites.

Recent applications of Heidenreich's (1871) and Sykes's (1880)
models, however, have revealed several problems when attempting to use
them to reconstruct the duration of individual village sites (Bond
1985:26-28; Crawford 1985:72-75; Horne 1887; Jamieson 1988; Snow 1986;
Warrick and Molnar 1986). First of all, it seems likely that Iroguoian
villages were relocated for reasons other than soil exhavstion within
agricultural catchments. Factors such as depletion of firewood and
game, sociopolitical realignment, insect infestation (Starna et al.
1984 =and disease may have prompted villsge relocation before
available soils hed been used up. Another weakness of current
ecological approasches concerns the size of agricultural catchments.
Empirical evidence from regional srchaeclogical surveys demonstrates

that Iroguoian villages had catchment radii that averaged only 1.5 km



248

(Bond 1985; Horne 1987; Warrick and Molnar 1986), not the 3 km of
earlier studies. Furthermore, the averasge amount of wasteland that
surrounded most Iroguoian villages was about 30% (Crawford 1985:72-
79). Dean Snow’s (1888, 1987a) work with MHohawk demogrsphy and
settlement patterns has estimated that villsges of 1500 people could
have endured for no more than 30 years with an agricultural catchment
of 2 km radius and 33% wasteland.

The ecological estimates of village duration are interesting end
provocative but cannot be applied to particular archaeological cases.
Except for some special cases of data preservation (Bowman 1979;
Heidenreich 1974), actual corn field sizes and village catchments
elude archseolegical cetection. Thus, it appears unlikely that tne
precise life span of an Iroguolan village can ever be reconstructed

from ecological data.

Historical, ethnohistoricsl, and ecological estimates of
Iroquoian wvillage duration can set upper and lower limits. However,
such estimates are broad generalizations and thus are not very helpful
for determining the duration of individual wvillage ©sites.
Archaeoclogical measures provide the only means for determining actual
site durations in prehistory. Heasures that hold the most promise for
estimating the occupation span of Irogquoisn village sites include
dating techniques, microseriation, village relocation sequences,
burial counts, thickness of refuse deposits, microstratigraphy,

artifact density, and house post density.
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Dating technigues

Dating teclniques, such as radiccarbon, are too imprecise for
estimating Iroquoian site durationz. Even with corn dates, direct
counting, and date averaging, standard errors of radiocarbon dates are
still about 30-40 years and hence exceed most recorded Huron village
occupations. Dendrochronology is not very useful either. The virtusl
lack of preserved or charred timbers in Iroquoian sites poses a
serious obstacle to its application. Varve dating has identified 25
year occupation spans for three Iroguoian village occupations in  the
vicinity of Crawford Lake (Finlayson and Smith 1887). Crawford Lake is
meromictic, thus permitting calendar vyear estimates of village
duration from corn pollen in the varves. However, Crawford Lzke is an
anomaly; there are no other reported associstions of meromictic lakes
with Iroquoian sites in the Northeast. In summary, current
aréhaeological dating techniques are inadequate for estimating
Iroguoian village duration becsuse of either associated standard
errors in excess of expected village durations or lack of suitable

dating materials in or near most Irogquoian sites.

Mi u

Seriation of sartifact styles is used extensively in Iroguoisn
archaeclogy to construct relative site chronoleogies. There is =a
growing consensus among Iroguoian srchaeologists that  artifact
seriation produces the most precise temporal ordering of sites,
particularly in areas that were occupied by a single political group

(Finlayson and Smith 1987; Pearce 1984; Ramsden 1977a; Smith 1887;
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Warrick and Molnar 1988).

Prehistoric sites sre seriasted according to attributes or types
of pottery decoration. Although there is a controversy over which is
better (Smith 1987), pottery seriation provides fairly precise gite
seguences when coupled with radiometric age determinations. In
reality, however, the precision associated with a pottery seriation
date is on the order of +/- 25 vears. This imprecision suggests that
the popularity of certain Iroquoian pottery styles was probably
determined by several factors, in addition to time. In faect, within
most Iroguoian villages, pottery assemblages from midden deposits vary
more spatially than they do stratigraphically (Bellhouse and Finlayson
1979; Wright 1974:241). Unfortunately, wery little is known about
rates of ceramic style change and the reasons for that change =among
prehistoric Irogquoians.

Historical or contact sites can be seristed and their durations
estimated with far more precision than can prehistoric sites. Detailed
chronologies have been constructed for contact Iroquoian sites using
European glass bead types (Fitzgerald 1983; Kenyon and Renyon 1983).
By comparing frequencies of certain bead types, Iroquoian villages can
be dated to a 20 vear period. While this is a considersble improvement
over prehistoric ceramic seristion, glass bead pericds are still too
long for dealing with sites that had actual durations of less than 20
vears. For example, the Huron village of Ossossane, which moved twice
within a single glass bead period (Heidenreich 1971:38), would be
counted twice in s population study, unless there was an independent

peans of estimating the duration of the mother and daughter villages.
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Yillage relpcation sequences

Intensive regional surveys have been undertaken in several areas
of southern Ontaric (Finlayson and Smith 1987; O’Brien 1978b; Pearce
1984; Poulton 1879; Warrick and Molnar 1886; Williamson 1885). As a
result, ecredible village relocation seguences have been constructed
from survey data on site age, size, relative location, and soil
capabilities. Unfortunately, this method assumes rather than generates

village duration estimates for individual sites.

Buris] counts

Counting the total number of burials associated with =a wvillage
provides a potential archaeclogical measure for the length of
occupation of <that village (Asch 1976). The calculation 1is simple
arithmetic. All one needs is total burial count, the annual mortality
rate (or crude desth rate), and the population size of the village.
Finding wvalues for each of these variables in Iroguoian prehistory,
however, poses serious problems.

One problem with burial counts is that Iroquoians did not bury
everyone 1in the same spot. It is clear that some of the chronically
ill and the old were not buried in ossuaries, while infants were not
even buried in cemeteries (Fitzgerald 1979; Kapches 1976; Melbye 1983;
Spence 1886; Sutton 1888). Also, warriors who died far from home may
help to account for the highly skewed sex ratios in some burial
populations (e.g. Roebuck village burials [Pendergast 19831).

The annual mortality rate for Iroquoians i1s unknown. While it has

been estimated at about 4.0% (Pendergast 1883; Spence 1986), constant
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mortality rates, like this one, are objectionable on historical and
paleodemographic grounds (see Chapter 3).

Another problem is that the populstion size of an Iroquoian
village was not necessarily constant for the entire life of the
village. Only a msximum or average population can be specified.
Detailed examination of village site histories, particularly of late
prehistorical ones such as Draper (Finlayson 1885), Coulter {(Damkjar
19825, and Reffer (Finlayson et ml. 1988), suggests that population
waxed and waned in some villages, probably due to fluctuations in food
availsbility, disease, ‘warfare intensity, and sociopolitieal
arrangements. This problem is further compounded by the imprecision of
archaeclogical population estimztes in terms of actual head counts.
Archaeology can only expect to provide population totals for a village
site that are within 20% of the actual total (Sanders et sl. 1979:38).

The problem becomes even more serious with Ontario Iroquoians who
interred most of their dead in ossuaries. There is simply no way to
tell how many villages contributed to a single ossuary. Historical
accounts of the Attignawantan tribe of the Huron indicate that an
ossuary could contain bones from a number of villages situated several
kilometers apart (Thwaites 1896-1901, 10:279-281).

While burial counts can be used to set realistic parameters, it
is obvious that they suffer from severe limitations when used &8s =a

measurement of Iroguoisn village duration.
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Based on the simple assumption that long-lived habitation sites
will tend to have deeper deposits than short-lived ones,
archaeologists have attempted to convert midden deposit thickness into
years of occupation (Ammerman et al. 1978; Roosevelt 1980). Warren
DeBoer (1974:342), for example, calculated that middens would have
accumm lated in prehistoric Shipibo villages in Peru at the rate of
7.5-15 em per 50 vear pericd. With specific reference to Iroguoian
archaeclogy, Eric.Damkjar (1882:123-124) has discovered a correlation
at the early protohistoric Coulter site between mean midden thickness
and postulated sequence of village expansionz--that 1is, the oldest
parts of the wvillage have the thickest middens. Yet, because
soclocultural wvariables can distort the exact relationship between
time and the thickness of archaeological deposits (Schiffer 1983), and
there is no experimental data on the formation and deformation
processes of Iroguoian middens, the thickness of refuse deposits is a

relatively insensitive measure of Iroguoian site duration.

Microstratigraphy

Microstratigraphy or layering in = single component site can
provide clues to 1its duration. If the lasyers had a constant
periodicity, similar to tree rings, then site durstion can be
calculated by simply totalling the number of layers. For example,
Robert McGhee (1884:78-739) provides a very convincing argument for an
annual periodicity to superimposed house floors in Thule winter houses

at the Brooman Point site in Arctic Canada. However, the fundamental
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problem that plagues this method of inferring site duration is
demonstrating, rather than assuming, actual periodicity of the layers.
Were they deposited once a month, once a year, or once a decade?
Microstratigraphy oceurs in the refuse pits and middens of
Iroquoian willage sites, but Iroguoian archaeologists heve yet to
devise methods for inferring the periodicity to the layers in those
deposits. Peter Timmins's (19868:14, 1987:16-17) ongoing experimental
research in Iroguoian feature formation and filling will hopefully

shed new light en this problem.

Density of archaseological remains

Density measures of certain archaeological remains provide the
most relisble estimates of site duration because they are essentially
time dependent. While both surface and subsurface remains are uszful,
densities of subsurface remains are preferred because they are less
prone to the distortion and sampling biases that are inherent in
surface assemblages (Kchler and Blinman 1887; Schlanger and Kohler
1984; Warrick 1988). Density of food remains (Smith 1978), chipped
lithic tools (Schiffer 1876; Odell 1880), pots (David 1972; DeBoer
1974%, features, and post molds {(Jolhnston and Jackson 1980) constitute
the most promising and universal indices of site duration in
archaeclogy.

The underlying principle for converting the density of
archaeological remains into length of site occupation involves
defining = number of varisbles and sclving an eguation. Basically, if

the totsl mumber of remsins of interest and households can be
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estimated with some precision, then a standard equation cun be arplied
to calculate the number of years or seasons that 2 site has been
occupied. The most parsimonions equation has been formulated by

Michael Schiffer (i876:680-83):

TD = —rm—meee (1

where TD is the total number of a particular item discarded at a site,
k is the gquantity of the item in use in each household, ¢ is the
number of households, t is the occupation span of the site, and L is
the use-life of the item. The most elusive variable in all this is k
{(i.e., number of items used by one household). In prehistoric
situations, archaseological data must be manipulated in novel ways to
produce accurate values for k. Furthermore, unless the number of
households is calculated independently. Schiffer’s formula becomes zn
inescapable tautology - one can calculate population from site
duration, but one must know population to estimate site duration. The

archaeclogist rarely knows either.

Food remsins

The samount of food remains per person or unit of area in 8 site
can provide a rough estimate of length of occupation. For example, a
quantitative analysis of deer bone and other food refuse from the
Gypsy Joint site in the southeastern United States led Bruce Smith
(1978:192-185) to conclude that the site was occupied for less ¢hsn

three vyears. Nevertheless, there are fundamental problems with
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estimating site duration from the density of food remains=. .or every
site, an unknown amount of food will have been processed, eaten, and
the refuse discarded off site. Furthermore, under normal
circumstances, certain foods (e.g., fleshy fruits and starchy plants)

leave little evidence in the archaeological record (Hally 1981).

Chipped lithic tools

In recent vyears , chipped lithie tool densities have been
utilized as potential indices of site duration (Milissuskas 1986:176-
178; 0Odell 1880). The major drawbacks of this measure stem from
inadequacies of archaeclogical method for determining specifie
functions of chipped lithic tools and use-life (Cotterell and Kammings
1887). Unlike domestic pottery, there are no longer any human groups
in the world who manufacture and use a sophisticated chipped stone
tool inventory for everyday tasks. Thus, there are no modern anslogs
for calculating stone tool use-lives, other than replication and use-
wear experiments (Keeley 1980; Odell 1980). To complicate matters
further, the wvast majority of flaked stone tools, particularly for
agricultural groups such as Iroquoians, are often unhafted, expedient,
task-specific items that tend to be discarded or abandoned at the task
locus, not at the base camp or village (Keeley 1982:802-803). These
difficulties seriously hamper the ability of chipped stone tool

densities to provide information about archaeclogical site duration.

Pots
The amount of pottery in & site is a more powerful indicator of

length of site occupation than either food remains or lithic tools.
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Unlike the latter, pottery is relatively nonportable, yet predictably
breskable. Ethnoarchaeological studies of contemporary domestic
pottery, in less developed regionzs of the world, document relatively
consistent wvalues for the number of average-sized cooking pots per
household and pot use-lives (David 1872; DeBoer 1974; Foster 1960;
Hagstrum 1987; Longscre 1985; Pastron 1874).

Ethnoarchseological research by Nicholas David (1872) and Warren
DeBoer (1974) laid the groundwork for estimating a site’'s occupation
span from the amount of broken pottery that it contains. DeBoer (1974)
dealt explicitly with prehistoric Shipibo +village durstion,
extrapolating from his ethnoarchaeological findings among contemporary
Shipibo villagers. Empirical formulae have been developed by Nicholas
David (1872) and Michael Schiffer (19768) to estimate the duration of
site occupation from pot frequency. David’'s (1972) formula assumes

that all pots ever used at the site enter the archaeclogical record:

NT = NO 4+ -~ o (2>

where NT is the total number of pots in a site, NO is the number of
pouz  in circulation at any one time, T is the occupation span of the
site (in years), and HEDIAN is the median pot use-life (in vyears).
Schiffer’'s formila (egustion (1)), on the other hand, is more
realistic, 9particularly for swidden agrieculturalists such as
Iroquoians. 1t implies that unbroken pots were transported to the next
village site at the time of relocation. Rearranging equation (1) to

fit the terminology of equation (2), one can s=oive for T by
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substituting values for the other variables:

Calculation of Iroguoian wvillage duration using a pot frequency
formula encounters certain operational difficulties. First, it is
impossible to recover archaeologically every pot that was used and
broken by the inhsbitants of an Iroguoian village. Brealtage away from
the wvillage, pulverization of broken pots for use as temper, and
lateral cycling would remove some broken pots from the village site.
Furthermore, postdepositional processes, such as plowing, casusl
collecting, archaeclogical ssmpling, and partial site destruction,
have impacted practically every Iroguoian site in Ontaria. This has
resulted 1in a further loss of broken pots from virtually every site.
Consequently, the total number of pots in a site (NT) is an
spproximation, the accuracy of which decreases in direct proportion to
the size and degree of disturbsnce of the =ite. Another problem with
the pot freguency formula is that the use-life of an Iroguoian pot
(MEDIAN) is unknowm. Gabriel Sagard, a Recollet priest who lived among
the Huron during the winter of 1623-1624, noted only that Huron pots
rapidly deteriorated when water was stored in them (Wrong 18338:109).
Similarly, the nucber of pots owned by each Iroquoian family (NO) was
not. recorded by Europeans.

Fortunately, there are enough archaeological data to permit &t
least a rough approximation of pot use-life and number of pots per

family for prehistoric Iroquoians. Recent excavations in southwestern
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Ontario have yielded a number of special-purpose prehistoric Neutral
sites (Pearce 1983a, 1883b, 1984; Pearce and Catsburg 1985; Poulton
1985). Certain features of some of these sites, such as small size
(<0.2 hectare surface area), single house associsted with a single
midden, and indications of primarily warm season use, have led to the
interpretation that they were agricultural field eabins (Pearce
1983b). Field czbins sheltered historic Huron women and their children
from 1lmte spring to early fmll, while they planted, tended, and
harvested the crops (Thwaites 1896-1801, 8:143, 14:45). Assuming that
maize was the predominant cultigen grosm by Iroguoians, agricultural
fields and related csbins would have had use-lives of 6-8 vyears on
loamy sands and 8-12 vears on sandy loams (Heidenreich 1871:188-187).
Excavated field cabin sites in southwestern Ontario are all situsted
on sandy loams or loams. Thus, it seems reasonable to estimate that
each c¢abin site was occupied every summer for 8-12 years, by one to
two related women and their children. It should be noted that adult
males sppear to have oc-upied these sites as well, but probably in
late fall, during the deer hunting season (Pearce 1983a, 1983p) or
while goarding their families sgminst enemy raiders.

By selecting a typical Irogquoian csbin site and applying equat.
(3), it should be possible, by substituting empirical values for NT
and T, to produce a matrix of most likely values for pot use-life and
number of pots per family. The Windermere cabin site was selected for
this exercize. It conszisted of a large, well-preserved cabin floor
with one central hearth and associated wmidden, and yielded s total of

14 pottery vessels (Pearce 19883b). The site was probably occupied by
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two families each growing season, for seversl years in succession.
Based on knowledge of Huron agriculture and field cabins (Heidenreich
1971:186-187; Pearce 1983b), the most likely values of the Windermers
site duration ceorrespond with 4-5 pots per family and s pot use-life

of two or three seasons (see Figure 33).

Number of Pots per Family

1
2
Pot Use-life
(Years or 3
Seascnsg)
- 4
5

Figure 33. Hatrix of potential values for Windermere site duration (in
years). (Values estimated from pot use-life and number of pots per
family, using site duration eguation (3) in text. HMost likely values
are circled).

The average number of pots used by 2 prehistoric lroguoian fsmily
was probably four. According to ethnoarchaeology, the modal number of
aversge-sized, utilitarian cooking and water storage pots per
preindustrial household is four or less (see Tabkle 33), even among
groups who make different-sized vessels. Iroguolan potters fashioned
only one form of vessel for everyday use, in two or three modal sizes

(Clezmmt et al. 1983:70-71; Warrick 1984:114-115). Thus, it would be

unreasonsble to sugdest that the average Iroguoian family owned more
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than three cocking pots (each of a different size) plus a water pot.
In late contact times, lroguoian families would have had probably only
half as many clay pots as their prehistoric ancestors becanse of the
introduction of relatively durable Furopean copper and brass kettles.
As early as 18650 among the Onondaga (Bradiey 1987:121), domestic
pottery had been virtually replaced by European metal containers. In
late historic Iroquoian sites, therefore, it is estimated that the
average family possessed only two clay pots. It is acknowledged that
the relative frequency of metal kettles would vary directly with the
distance between an Iroguoian group and its scurce of European goods.
The use-life of Iroguoian pots can be reduced to a single
aspproximation. Using data from other field cabin sites (Table 38) and
substituting values in eguation (3) for total number of pots (i.e., 4)
and site duration (8 seasons or years), one can solve for median use-
life of Iroguoian pottery. As shown in Table 3%, a median use-life of
3 seasons produces the most credible site durations, ranging from 6-10
seasons. Considering that pots in a cabin site would have been used
for only 6 months of the vear at maximum, it eppears that the aversge

pot broke after only 1.5 years of continual use.



Table 35, Ethnoarchaeclogical Data on the Use-life of Doaestic Potiery. (a)

Cultural Group Wodal Number se~life {years) Source

of Cooking Cooking  MWater

and Water Pot it Pot

Pots per

Family
Tarascan (Mexico! Nk i Wik Foster 1943
Fulani (Atrica) R it i0-17  Davad 1970
Shipibo-Conibe (Ferui i-4 1-1.3 2% Dekaer k Lathrap 197%
Tarahusara {Mexico! 4 P -2 Pastron 1574
¥alinga {Philippines} i i 7-t Longacre 1985
Kanka (Peru) 7 : t Hagstrue L1967

{a) values for small to eedive-ti2ed 1everege-cazed: pois
{b) Kalinge values for “averags rice coeiing pete’ only. RESoroing to hictoric documents
(Biggar 1922-1936, 3:lZe-177: Wrong 18355107;, the Huroee dio not use separate cooking
pats for corn ané meat,

While 1.5 years is well within the range of cooking pot use-lives
in other societies, the data from cabin sites probably underestimate
Iroquoizn pot use-life because of the higher rate of ceramic breskage
in cabins as opposed to villages. Cabin sites were located further
from water sources than villages (Pearce 1883a, 1983b). Consegquently,
more distance would be travelled to fetch water in a pot at a cabin
site than at a village site. One of the most common causes of pot
breakage in preindustrial contexts is water fetching (Deal 18985;
DeBoer and Lathrap 1979:129; Longacre 1983). In addition, cabin sites
would have contained a number of poorly supervised children. Child's

play is a recognized force in the formation of the archaeologicsl
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Yable 3&. troguoian Site Duration Estimates from Pot Densities. (a)

Site Pots % 8ite KT (b] Total A0 Site Source
Recov. Excav, Fas. (¢) Duration
{years)
CABING
¥indereere 14 Of: e z g i Pearce 1665
Saalliean It 100 2t 4 i& Hi Fearce 19810
Fanto ] 160 £ : g t Peerce 1983n
Black Kat i1 100 i ? ] § Pearce 1984
Pincoabe & 4 104 4 i i ¢ Peerce and Latsburg 1983
Pincoabe 2-HZ L2 I 1z 2 g 5 feerce apd Datshurg 1988
VILLAGES
Fonger 1k % 871 o lis = ¥e-rich 19ED
Christiansen 72t iz Gt 17 A 7 Fitzgeraic 19E2
Begle | 2% 3 i 4 £ N Lennsy 19B4L
Hood 11e it 47 Fn i 5 Lenncy 19B4z

(a) In all casec the average pot vee-iife egueis nusber of pote per  fawily
variez: four for prehistcric sites, thres for o w2 for higforic isee text for

detailed explanstions cf these viluez).

y the proportion

(b} Tetal pete in site estimetss by moltaiplying toe nueper 29 recovered pote b

of site excavated, except for the Chrieiiansor erde.  Rhou! 0% of the pots recovered froe the

Fonger site were fros middenz, RY Christisnsor, about 99% of the middenz were excavated
- T 3

(although only abouwt 12% of the zite are: was ewcsvated', Therefprs, 1
23% of the total pots in Christianson resz:n undiscove

{c)} The number of fariiiez wac peiigsis
fagilies per hearth, except in the ver
were pstimated by applying & con t

ife ans longhouses using & constant

a
ne per pectare of viliage epace.

]
—~
n
=x

1e estigated that only

o7 two

t trg Fincosbe ¢ site, Yiilage populations

record {(Havden and Cannon i983:132-133). Lastly, csabin sites appesr

to have been used primarily for outdoor activities (Pearce

1983b).

However, occasional inclement weather would have reguired that pots be

moved back and forth between the cabin and ountdoor activity area.

Villages, on the other hand, were primarily cold weather settlements;
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pots in wvillage longhouses would have tended to stay put. High
portability and freguent movement increase the probability of pot
breakage (DeBoer 1985). Consequently, one would expect &8 higher
breskage rate of pots at Iroguoian cabin sites than in villages. In
light of this discussion and ethnoarchaeological data, it is felt that
three years is the best estimate for the use-life of an Iroquoian pot.
Employing the best fit values for total pot number, number of pots per
family, and median pot use-life, the duration of several Ontario
Iroquoian villages sites was calculated, according to equation (3).
The results are presented in Table 36 and Figure 34.

Pot frequencies can _.-ovide rough approximations of the duration
of Iroguoian wvillsge sites, but lack of precision concerning such
important variables as median pot use-life and number of pots per
family pose serious obstacles to estimating "actual” site durations,
The pot frequency index is an inextricable product of both time and
culture. What is needed is an index of site duration that is virtually

independent of culture.

House wall post density

Post molds sre almost as common as potsherds in Iroguoian village
sites and longhouse structures contain most of them. Walter Kenyon
{1968:20) was the first archaeclogist to suggest that the density of
wall posts in an Irogqueiasn longhouse could be used as an index of the
duration of its occupancy. Subsecuent archaeological research has

considered the relstionship between the number of posts in house walls
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Figure 34. Comparison of pot frsguency and house wall post density
indices of Iroguoian villsge duretion. See Tables 36 mnd 43 for data.

and house longevity. As Johnston and Jackson (1980:197) stated, "the
evidence . . . is that the average number of posts per linear foot of
wall is primsrily a measure of the amount of rebuilding and therefore
an indirect indication of the relative age and length of occupstion of

houses”. Christine Dodd (1984:250, 284-285) refined this relationship
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and concluded that high wall post and interior post snd feature
densities in a longhouse 1indicate long-term occupation or high
intensity of use. Yet it was not until the publication of The 1975 and
1878 Rescue Excavations =t the Draper Site: Introduction and
Sattlement Patterns (Finlayson 1885) that Jlonghouse wall post
densities were truly demonstrated to be time-dependent.

Finlayson's (1985:406-408) hypothetical reconstruction of the
sequence of villsge growth for the Draper site, based on ceramic
seriation and palisade realignments, posits a core village that was
added onto by five separate expansions, supposedly resulting from the
immigration of small villages over time. The ranked order of the
average and maximum house wall post densities for each village segment
displays a perfect fit with the model of village growth (see Table
37). Llikewise, several Draper houses (Houses 4, 6, 10, 11, and 15),
which experienced two or more contractions or expansions over their
life spans, display a perfect linear relastionship between post
densities and the reconstructed sequence of wall construction (see
Finlayson 1985 for data). In other words, the number of posts per
meter of wall length increases with time in a perfectly linesr
fashion. While these results are intriguing, Finlsyson (1985) made no

attempt to translate wall post density into actual time.

Hall post density and time
The density of wall posts in an Iroguoian longhouse is perhaps
the best archaeological index of its life span and, by extension, the

life span of an Iroguoian site. In short, the density of wall posts in
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an Iroquoian longhouse is the sum of the original number of posts and
the number of repair posts that were added throughout its history.
Assuming that the time between post failure and repair was negligible,

it follows that wall post densities are virtually time-dependent.

Table 37. Longhouse Wall Post Densities for Villsge Segments of
the Draper Site. (&)

Village Segment Maximum Wall Post Hean Wall Post
{(earliest to Density Density
latest) {posts/m) {posts/m)
Core 7.5 6.2
ist Expansion 4.9 4.5
2nd Expansion 4.8 4.0
3rd Expansion 4.3 3.9
4th Expansion 4.1 3.5
S5th Expansion 3.3 3.0

(e) from Finlayson 1985

Alternative measures of longhouse duration, such as the density
of isolated posts, "sweatbath” posts, and features inside longhouses,
have been proposed (Dodd 1984:296; Finlasyson 1985:417-418). However,
they are very difficult to operationalize becsuse they are functions
of both time (i.e., house duration) and culture (i.e., the amount and
intensity of fessting and ritual activity engaged in by the longhouse
occupants). It is noteworthy that, in at least two Huron village sites
{(Draper and B=all), it tends to be the largest coceval houses that
display the densest concentrations of sweatbath posts and features
(Dodd 1984:283, 370; Finlasyson 1885:409-410). The largest houses in

Irogquoian villages were probably occupied by chiefly lineages that
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would have hosted considerably more feasts and ritual events,
including sweatings, than the houses of the ordinary feolk (Hayden
1979:23-25).

Statistics demonstrate that alternatives to the wall post density
index of longhouse duration have weaker relationships with time. Using
a sample of 32 longhouses from the Draper site (data from Finlayson
1885), and assuming that wall post density is entirely time-dependent,
correlation coefficients show a low relationship (r = +0.41) between
wall post and sweatbath post densities and only a moderate
relationship (r = +0.72) between wall post and feature densitiss. Much
lower correlations were found by Christine Dodd (1984:347) for a
larger sample of Ontario Iroguoian longhouses. This suggests that
other factors in sddition to time account for the number of sweatbs
and features in a longhouse. Conseguertly, they will not be as nseful
as wall post density for estimating the duration or use-life of an
Iroguoian village.

In order to convert house wall post density into an ordinai time
scale, the archaeologist must supply several cruciasl pieces of
information:

1. post wood type

2. wood decay rates and post use-life

3. the pattern and speed of post replacement after decay

4. the original number of posts per linear unit of house
wall



Post wood type

The Iroquoians of Southern Ontario occupied two different forest
zones: the Huron and Petun lived in a mixed deciduous forest (maple-
beech with pine and cedar) and the Neutral inhsbited a southern
deciduous forest (oak-hickory). Obviously, =architectural preferences
for certain wood types had to be tsilored +to availsbility.
Historical a=accounts and archaeclogical data provide a list of woods
that the Huron and Neutral used for constructing the pole framework of
longhouses and their palisades. According to Jesuit accounts (Thwmites
1896-1901, 8:105, 13:45, 14:43), the Huron preferred cedar wood for
house construction, especially cedsr bark for covering the house. Pine
was used for palissde posts that surrounded the Huoron village of St.
Ignace 11 (Thwaites 1888-1711, 34:123-125). According to charred wood
identifications from Huron sarchaeclogical sites, cedar posts
predominate in longhouses at LeCaron (Johnston and Jackson 1880:183)
and 1in the palisade at Warminster (Heidenreich 1871:154). In south-
central Ontario, abandoned Iroquoian villages and corn fields would
have regenerated into pine forests (Bowman 1878), and cedar swamps
were abundant throughout the region. At the height of Huron
occupation, pine and cedar would have been the predominant tree
species available in south-central Ontario, in just the right modal
size (i.e., trunk diameters of 7-9 cm at chest height) for house and
palisade poles. In southwestern Ontario, on the other hand, the
Neutral appear +to have preferred cedar for house wall and palisade

posts (Lennox 1884a:130-131), but other archseclogical data suggest
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that red oak, elm, =and pine also were used (Kobert Pearce, personsal
comminication 1987; Warrick 1982). Cedar or elm bark probsbly clad
most Neutral houses (Thwaites 1886-1801, 8:105).

In summary, cedar and pine appear to have been the preferred
woods of Ontario Iroguoian builders. As will be demonstrated shortly,

this preference has a sound scientific basis.

Wood decay rates asnd post use-life

In the temperate forests of eastern North America, wood decay is
caused primarily by fungi. Fungi consume wood fibre when supplied with
sufficient oxygen and a suitable temperature and moisture regime.
Fungi do the most damage to wood that is lyving on the surface of the
ground. Thus, wood posts placed in the ground decay first at the
ground line (Brzyzewski et al. 1880:2).

Fortunately for srchaeology, wood decay specialists and fence
post manufacturers are interested in the decay rates of wvarious
untreated woods. For the past 40 years, untreated fence posts have
been planted in closely monitored plots. Data from test plots at Chalk
River, Ontario (Krzyzewski and Spicer 1874; Krzyzewski et al. 1880),
Mzdison, Wisconsin (Blew and Kulp 18B64), and southern England (Purslow
1976) were used to censtruct decay or half-life curves for untreated
posts of North American eastern cedar, white pine, red osk, elm, and

hickory. Relevant dsta are summarized in Tables 38 and 38 and Figure

35.
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Table 38, Use-Life Data for Untreated Fence Posts of Various
Northeastern Wood Types,
Wood type wverage Use-1ife (years)
§, England (a) Chalk River, Ont. (B} Madison,¥] (c)

Loan Sand Loasy sand N/A
Eastern White Ceder 26.9
White Pine 13 & 5,7 &0
Re¢ Dak S-14 4,4 i,
Elw E.7
Hickory I8
Hard Mapie 4 2 4,k
Beech &k
White Birch 3 : 3
fich T, 5.4
Ironwaod §,%
Taparacy g0
Eactarn Hesleck 4.4

7 -
Y

(8} Purslow 1376
(b} Vrayzewsti et &l. 15E.
{t} Blex anc bulp 194

Table 38. Average Use-1life of Select Untreated ¥ood Fence Posts.

Wood Type Average Use-1life
(years)
Eastern White Cedar 26.9
White Pine 7.8
Elm 6.3
Red Oak 5.8
Hickory 3.8
Maple 4.0
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The untreated fence post data are nearly perfect for simulating
decay rates of Iroguoian house posts. Each study used essentially the
same teclmiques for measuring the use-life of untreated posts.

1) Untreated fence posts ranging 5-18 cm in diameter were debarked
and planted 30-40 cm in the ground, in cleared forest plots. (In
comparisonr, the saverage wall post in an Ontario Iroquoian longhouse
was 7-9 cm in diameter and was inserted 40-55 cm below original ground
surface (Dodd 1984:272)).

Z) Sample size of untreated posts varied from study to study, but
ranged from 10-50 specimens per wood type.

3 The aversge use-life was calculated directly for completed
tests. For incomplete tests, it was estimated by the point on the
decay curve at which 80% of the posts in & particular ssmple had
failed (Blew and Kulp 1964:3; Purslow 1976:3-4). Post failure
occurred when a post broke after being pushed with a 23 kg (50 1b)
thrust, 1.2 m above ground line.

4) The onset of decay varies with wood use-life. According to test
data in Purslow (1878), for woods with use-lives from 3-8 years, the
first decay occurred in less than a year. For woods with use-lives of
8-12 years, the first decay happened at sbeut 3 years. And for woods
with use-lives greater thasn 20 years, the first decay was between the
10-15 year mark.

5) Soil conditions (i.e., sand vs, loam) did not sppreciably affect
post use-life. Fer example, Purslow (1976:6) reports that white pine
hes &n aversge use-life in sand of 9 years and in loam of 11 years.

For archaeclogical purposes, this difference is negligible.
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Figure 35. Use-life curves for untreated posts of various Northeast
woods. To convert Irogquoian wall post densities into houses duration
in years, the ratio of archaseological wall post demsity (POST dtn) to
original wall post density (POST dto) (see Table 42) is plotted on
the abcissa and the corresponding time read off the ordinate (msources:
Blew and Kulp 1864; Krzyzewski et sl. 1880; Purslow 1878).



275

Unfortunately, raw data are not reported in any of the studies.
Thus, the wood decay curves in Figure 35 were estimated from
longitudinal data accompanying some of the test results. Onset of
decay was spproximated from data in Purslow (1878) and termination of
decay wes read directly from completed tests. Decay curves were
constructed only for wood types that archaeclogical evidence shows
were used in Irogquoimn house construction (i.e., cedar, pine, osk,
elm, and hickory).

One final consideration, prior to employing wood use-life curves
to estimate Iroquoian longhouse duration, is to ensure that Iroguoian
house posts were untreated. There is no evidence that Iroquoisns
attempted to prolong the life of their house posts by treating them
with preservatives. However, it is widely believed that Iroguoians
charred the butts of house posts, perhaps to increase post life. The
ubiguity of charcoal flecks in house post molds in Ircquoian sites
argues for some carbonization treatment of posts. In theory, charring
wood creates s natural creosote by depositing tars and oils in the
carbonized layer. In practice, however, there appears to be no
significant difference between charred and uncharred fence posts in
experimental tests. It seems that the surface fissuring associated
with carbonization of wood allows fungi to enter the heartwood of the
post. Also, carbonization does a very poor job of creosote deposition

(Paul Cooper, personal commmnication 1987).
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Post replacement

The density of wall posts in most Iroquoian longhouses is the
cumilative total of original posts plus replacement posts. This
hypothesis is based on three underlying assumptions. First, it is
assumed (and will be demonstrated in the next section) that there wsms
an architectursl template in the minds of Iroquoian builders that
standardized the original number of posts per linear uvnit of longhouse
wall. Felk architecture is characterized by conservatism, particularly
in its rules and measures governing the placement of structural
elements (Deetz 1977:108). Another assumption is that decayed posts
were replaced almost immediately. In =sddition to providing ths
structural framework of a longhouse, wall posts served as attachment
sites for the bark sheets that formed the outer covering of the house.
The sheets were interwoven between post uprights and were presumably
held in place by tension and cordage (Biggar 1828:123; JR 8:105; Wrong
1939:93). In order to prevent a loss of thermal efficiency in a
longhouse, holes in the bark covering, csused primarily by post
bresksge and a resultant loss of tension and slippage of bark sheets,
would have required patching by post replacement. A final assumption
is thet the butts of rotted posts were not removed. Thus, replacement
posts would appear as obvious additions te the original complement of
well posts in a longhouse. The archseclogical record displays a clear
difference in the patterning of wall posts between longhouses that
have & high post density and those with a low post density. High post
density longhouse walls exhibit a thick, irregular line of posts and

low post density houses exhibit walls composed of 2 thin 1line of



277

staggered posts. There is no evidence whatsoever for the excavation
of a8 decayed post butt and the insertion of a new post in the same
hole. Although wall trenches, ocecasionally found in Iroguoian sites,
could be interpreted as the repair of entire sections of a house wall
by excavation of decayed post butts, their shallow depth, seldom
exceeding 35 cm below ground surface, sargues that they functioned as
inmilation features (Kapches 1980).

If decayed wall posts in Iroquoian longhounses were replaced almost
immedistely snd in a cumulative fashion, the length of occupation of a
longhouse could be calculated by simply tallying the number of

replaced posts and fitting the tally to the relevant use-life curve.

Original wall post density

Establishing the original number of posts that composed a given
longhouse wall is essential to calculsting how many replacement posts
have been added to that wall. Once the original wall post density has
been established, the duration of any longhouse can be estimsted by
counting replacement posts and fitting the appropriate wood decay
curve.

There are two methods for establishing the original wsll post
density of Iroguoian longhouses. The first method asssumes a highly
consistent pattern of wall post spacing. At least for late prehistoric
and contact period (i.e., A.D. 1400-1650) longhouses in Ontario, wall
posts appear to have been placed in a highly regular, staggered or
zigzsg pattern (see Figure 38). As mentioned earlier, a staggered post

pattern presumably facilitated attachment of the cross-brace poles and
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bark covering. This peculisr post pattern is best displayed in Neutral
casbin sites that were probably occupied less than 10 years (see Pearce
1983b). It is also easily recognized in village houses. Simple visual
inspection of archaseclogical house plans permits rapid detection of
replacement posts that interrupt the extremely regular stsggered post
pattern.

The other method is less relisble, but is the only way to deal
with prehistoric Iroquoian longhouse walls that do not possess an
obviocus stasgdered post pattern. Generally, longhouses easrlier than
A.D. 1400 display s simple linear arrangement of wall posts. In such
cases, the house with the lowest post density, or houses that on the
basis of independent evidence (e.g., Draper site village expansions)
were the last ones constructed in a wvillage, should be used to
estimate the original density of wall posts.

Methods of estimating original wall post densities in  Iroguoian
longhouses were applied to a sample of 96 longhouses from 31 Ontario
sites, ranging in age from A.D. 900 to A.D. 1650. An effort was made
to collect data equally from sites in southwestern Ontario (i.e.,
Neutrsl) and south-central Ontario (i.e., Huron) (see Figure 37).

Houses were grouped into six classes for ealculation of descriptive

statistiecs. The results are presented in Tables 40, 41, and 42.

The saversgs wall post densities in Table 42 have a dual
significahce for understanding architectural standards in the minds of
Iroquoisn builders. First, variability in the construction density of
house posts does not sppear to have been influenced by type of wood

used. Except for the values for protohistoric Neutral houses, which
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Figure 36. Temporal change in the wall post patterns of an Irogquoian
house. The original wall post density pattern (t=0) is given on the
left and the post density psttern after 20 years (£=20) is on the
right, assuming cedar post construction.

probably are anomslous because of low sample size, there was no
significant difference between original wall post densities of Huron

and Neutral Ilonghouses, despite the use of different wocds. The

prehistoric Neutral house sample is derived from sites in southwestern
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Table 40, ODriginal Wall Post Densities for Neutral Longhouses.

Site Date House d¢ (b} Source
{years A.D) No. (a)

Parteous 830 1 3.3 Stothers 1977
Yan Besien 1030 3 3.3 Noble 1973
Calvert 1460 7 3.2 Timgins 1997
L6 6 5.0 Tiemins 1987
1240 ] 3.4 Tisgins 1987
g 3.3 Tisains 1987
Beanett 1315 2 4.2 Hright and Anderson 1949
Bunby 1330 i 3.4 Rozel 1979
Pincombe 2 1500 1 i,1 Pearce and Catsburg 1985
2 3.9 Pearce and Catsburg 1983
Hinderpere 150¢ 1 1.7 Pearce 1583b
Coleman 1500 1 1.6 R, MacDonald 1986
Raysond Reid 1530 i 4.0 Fitzgerald 1984
PROTOHISTOREG
Fonger 1390 b 2.4 Harrick 1982
2.6 Harrick 1982
1.8 Harrick 1982
12 2.4 Harrick 1962
Carlisle 1590 i 2.2 Kenyon 1984
2.9 Kenyon 1986
RISTORIC
Christianson 1aid 4 2.6 Fitzgerald 1982
4 2.9 Fitzgerald 1982
Hood 1640 2 3.6 Lennox £9B4a
3 3.4 Lennox L984a
& 3.7 Lennox 19B4a
7 2.9 Lernox 1984a
10 3.6 Lennox 1984a
1 3.9 Lennox 1984a
13 3.7 Lennox 19843
Haailten 1640 2 3.4 Lennox 1981
4 3.3 Lennox 1981
Bagle I 1640 - 3 3.3 Lenrox 19843
] 3.2 Lennox 1984b

{a) House No, = the house number assigned by the researcher
(b) o = wall post density {pests/a)
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Table 41. Original Wall Post Demsities for Huron Longhouses,

Site Date House g {h) Source
{years 8.D)  Ro. {a)
PREHISTORIC
Eldrrado 500 1 4.1 Kapches 19832
Boys 1073 1 3.4 feid 1973
Miller 1125 l 3.8 Kenyon 1968
2 3.9 fenyon 19£3
3 3.4 Kenyon £948
Nodwell Z 4.2 Wright 1374
3 3.5 Wright 1974
Batmann £420 i 4.0 Stopp 1983
Draper 1480 8 4.0 Finkayson 198%
13 3.3 Finlayson 1983
19 3.3 Finlayson 1985
23 3.0 Fintayson 1985
23 3.6 Finlayson 1983
28 2.9 Finlayson L1983
13 3.3 Finlayson 1985
4 3.4 Finlayson 19835
43 3.2 Finlayson 1983
45 2.9 Finlayson 1985
PROTOHISTORIC
Hacken:ie 1350 ] 1.6 Kapches 1¥82a
Kirche 153 2 3.2 Nasmith 1981
18 3.5 Kasaith 1981
2 3.7 Nasmith 1981
2 3.3 Nasmith 19B1
27 3.7 Nasaith 1981
28 3.2 Naseith 1981
Benson 1343 13 3.3 Raasden 1977c
¥eleon 1590 4 3.2 Molnar 1988
b 3.4 Holnar 1985
9 3.1 Holnar 1986
10 31 Holnar 1984
Ball 1590 1 3.2 Knight and Cameron 1983
2 2.9 Ynight and Cameron 1983
b 3.2 Knight and Cameron 1983
7 3.8 Knight and Cameron 1983
11 4,0 Knight and Cageron 1983
13 3.5 Knight and Cameron 1983
14 3.2 ¥night and Lameron 1983
18 1.2 ¥night and Cameron 1983
20 3.2 knight and Cameron 1983
22 3.8 Knight and Cameron 1983
23 3.4 {night and Caseron 1983
23 3.2 Ynight and Caseron 1983
29 3.4 ¥night and Caseron 1983
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Table 41. Continued,

Site | Date House d {b} Source
(years A.D]  No. {a)

Bail 1390 40 k] ¥night and Cageron 19683
43 5.0 ¥night and Caseron 1983

HEISTORIC

¥arainster 16135 b A Tyyska, gers, cosa, 1987
g 4.0 Tyyska, pers. comp. 1987

% 2.9 Tyyska, pers. coms. 1987
98 3.0 Tyyska, pers. coms. 1987

10 3.7 Tyyske, pers. cosa. 1987
14 3.8 Tyyska, pers. coms. 1987
19 3.4 Tyyska, pers. cose. 1987
Bidaead 1613 3 32 0'Brien, pers. comm. 1986
b 1.9 0'3rien, pers. coas, 1986
7 3.1 0'8rien, pers. coma. 1984
Alonzo 1615 { 1.4 D°Brien, pers. coze, 1987
2 2.8 Q'Brien, pers. conm. 1987
Robitaille 1630 1 3.3 Tyyska 1949
LeCaron 1639 2 2.8 Johnston and Jacksen 1980

{a} Hause No. = the house nusber assigned by the researcher
(b} d = wall post density {posts/a)

Table 42, Average Original Wall Post Densities for Ontario
froguoian Longhouses.

Ontario Iroqueian Group fverage Density n (&)
NEUTRAL

Prehistoric 3.6 +- 0,3 . 14
Pratohistoric 2.4 +/- 0.4 6
Historic 3.4 4/- 0.4 13
HURON

Prehistoric J.o+/-0.4 18
Protohistoric 3.3 #/- 0.3 21
Historic 3.3 ¢/~ 0.4 16

{a) saseple size of longhouse segaents (each wall segment measured
greater than or equal to 3 a)
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Ontario, mostly in the London area, where cedar a-d pine.were not
available in large quantities prehistorically (Robert Pearce, personal
comminication 1987). In fact, cak and elm posts were used in the
construction of at least three przhistoric Reutral houses in the
London area (Robert Pearce, personal communication 1987). In contrast,
the sample of Huron and contact Neutral houses were located in regions
where cedar and pine were widely available (Bowman 1979; Heidenreich
1971). Identification of archaeclogical wood from posts in these sites
indicates almost exclusive use of cedar and pine for house and
palisade construction (Heidenreich 1971:154; Lennox 1884a:130-131).
Thus, type of wood does not seem to have affected the frame design of
an Ontario Iroquoian longhouse.

The other significant finding is the very low standard deviations
sssociated with the mean post densities for each time period. Given
the different methods of estimation and relatively low sample sizes,
the observed standardization in the construction density of Iroguoiasn
house wall posts is probably guite real. Standardized structural
megsures characterize vernacular or folk architecture {Deetz

1977:109).

Estimating the duration of an Iroquoian village site from densities
of longhouse wall posts is straightforward. Assuming that the
construction and abandonment dates for the oldest houses in an
Iroquoian village effectively bracket the life span of that wvillage,
then the maximum duration of a village site can be estimated by

aversging the life spans of those houses in the site that have the
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highest post densities. This average 1is then divided by the
sppropriate basal or original post density. The resulting quotient,
Ereater than or equal to 1.0, is actually a ratioc measure of the
mumber of wall posts that decayed and were replaced in & longhouse.
For example, = prehistoric Huron house with a density of 5.2 posts per
metre of linear wall would have z mean ratic of 1.5 (i.e., replacement
of 50% of its wall posts ). Referring to Figure 35, one sigply reads
off the elaspsed time (ordinate) on the appropriate wood decay curve
that ecorresponds te the calculated ratio (abcissa). Thus, if
constructed entirely of cedar, our hypothetical Huron house would have
been occupied for approximately 25 years.

Certain factors complicate the estimation of wvillage site
duration from house post densities. Different sections of a house may
have decayed at different pates. Becanse the end walls of Ontario
Iroguoian houses were removed during house expansion or possibly
dismantled each summer to improve ventilation (Latta 1885:48-49), they
would tend to loock younger, in terms of post density, than the rest of
the house. This phenomenon is clearly demonstrated by post densities
of  historic Huron and Neutral houses (Dodd  1984:271-272).
Consequently, end walls, defined a&s those sections of an Iroquoian
house that are normally demarcated by a pronounced taper or curve in
the side walls (Dodd 1884:239-241), were excluded from analyses.
Furthermore, great care was taken to avoid counting posts that were
not part of & house's side walls. Posts that were part of an
coverlapping house or palisade line as well as posts that were off the

wall alignment by more than 50 cm were not counted.
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Another factor camplicating the use of post densities to estimate
site duration is that one cannot be certain that the pole framework of
a longhouse was fashioned entirely from one type of wood. While cedar
was preferred, most sites probably contained houses that were built of
mixtures of cedar, pine, oak, and elm. Nevertheless, given the
remarkable longevity of cedsr, as opposed to other woods, and that
approximately 20,000 poles would have been required to build an
average sized Iroquoian village (Finlayson 1885:388, 408; Heidenreich
1971:152), ©prehistoric Iroquoians probsbly expended considerable
effort to construct their villages of cedar, in order to minimize the
need to repair rotting house posts. This would have been especially
true for prehistoric Iroguoians who met their woodworking requirements
with relatively inefficient stone axes and chisels.

Variability in the original wall post densities of Iroguoian
longhouses is ancther factor affecting the caleculation of site
duration from house longevity. Referring to Table 42, the 68%
confidence intervals sbout the mean for original house post densities
for each period have a range of sbout 0.8 posts per metre. Thus, it
would be statistically unsound to offer precise estimates of longhouse
and site duration, without considering the standard error wvalues.
Consequently, Table 43 provides upper, lower, and average values for
the duration of each site. Three values for site duration appear in
Tuble 43: a range based on cedar, znother range based on either pine,
elm or osk, and an average based on a 50:50 mix of cedar and pine.

Finally, in order to ensure that estimates of site duralion from

heuse post density are as accurate as possible, archaeologists must be
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careful to identify and use only those houses or house portions that
have excellent post preservation and that were occupied for the entire
life span of the village site. Poor archaeclogical preservation of
house posts in Iroquois«n sites is usually caused by eradication of
posts by deep plowing (Dodd 1984:249) or by excavating house patterns
that ocsur in dry sand or clay soils, making posts virtually invisible
(Lennox et al. 1986:4-5). Because the actual age of poorly preserved
longhouses would be underestimated by the post density index, one
must identify and eliminste them. When not explicitly stated in an
archeeological report, poor post preservation is suspect in an
Irogquoian house p}an that displays huge gaps in its side walls. Lack
of end walls in an Iroquoian house may be real, suggesting temporary,
and primarily warm season, occupation (Williamsonm 1983:57).

In contrast to houses with poor post preservation, post densities
from houses that were substantially remodeled or totally rebuilt will
overestimate actual house age. Historical and archaeological (Warrick
1983) evidence indicates that house posts were commonly destroyed by
fire or removed during intentional remodelling of a house. Obviously,
such events would have removed considerable numbers of undecayed
posts. Thus, if one did not know that such an event had befallen s
particular house, its life w=span, as estimated from wall post
densities, would be biased upward. Fortunately, burned and rebuilt
longhouses leave clear archeeological evidence (Warrick 1984:94-95).
Completely burned houses were often rebuilt along somewhat different

orientations from the originals; partially burned houses contained
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Table 43. Iroguoian Site Duration Estimates from House Post Densities.

Eite Date House Post Site Duration {Years)
{A.D,) nofa) d {8} Cedar Pine Cedar + Pine ()

NEHTRAL
Parteous 830 3 4.9 18-23 T{Ele) () N/A
3-5{0ak)
Calvert 1100 3 5.8 19-31 i-11 15
kinderaere 1500 1 3.7 NiA 2-4(Eln} NIA
1-2{0ak]
Pincombe 2 1300 1 3.9 N/A §-7(Ela} N
. I-5{0ak}
Fonner 159% 4 4,2 22-45  T-17(Ela) H/A
J-13{0ak)
Christianson 1615 2 3.2 11-17 2- 10
Bogle ! 1640 2 Lt 15-18 2-5 10
Haod La40 & 4.0 15-20 2-4 11
HURDK
Hiller 1123 4 4,0 15-19 2-5 10
Nodweil 1389 Z 6.1 20-31 8-l 7
Wiacek 1400 t 6.9 30-435 10-23 2
Braper-cere 145G 3 6.7 27-42 B-25 26
Coulter 1350 7 7.1 4050 22-34 34
Kirche 1550 3 6.9 IB~80 16-32 34
Benson 15370 4 5.8 27-38 g-1b 22
Ball 1394 & 4,2 19-21 5-4 13
Warainster 1613 b 5.9 13-31 3-10 17
Bidoead 1619 B 4.1 19-21 3-8 13
Auger 1630 2 3.9 15-21 2-b 10
LeCaron 1630 3 3.3 21-32 4~12 18

{a} Number of oldest or "core® houses in sasple, excluding burned ar coapletely
rebuilt (double~walled} hauses,

{b} Post density measured by counting total nuaber of posts along bath side
walls f{excluding entrances and gaps due to poor post preservation} and then
dividing by the linear distance in metres.

{c} Cedar + pine site duration estimate calculated by takirg the gedian values
for beth cedar and pine and averaging thea (assusing 3 50:30 woad use ratic).

{d} Meutral sites (except northern ones) are situated in osk-hickary forest, thus
cadar and pine use-life curves are prokably inappropriate, unless the site is
within a couple of kilosetres af a cedar or tamarack swaap {e.g., Calvert village
and Dorchester Swagp asscciationl.
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short sections of wall composed of double rows of paired posts, with
one post in esch pair often filled with ash and charcoal (Warrick
1983). Rebuilding associated with longhouse renovation is more
difficult to detect, but frequently resulted in double-walled house
plans. Expansion and contraction of a longhouse usually affected only
its ends. In this case, the true age of the house would be given by
the density of posts only in that segment thst had been occupied
continmiously.

Excluding 1longhouse plans that were poorly preserved, burned,
entirely rebuilt, or obvicusly not occupied for the entire duration of
the wvillage, a sample of 73 houses from 20 Ontario Iroguoian sites
were selected and their wall post densities calculated. The post
density value fﬁr 8 house was calculated by counting the total number
of =ide wall posts and then dividing by the total length of wall in
metres. For sites with more than one house, post densities were
aversged. The duration of each site was estimated by using Figure 35
to convert the average post density into years of occupation. Table 43

presents the results.

Density measures are perhsps the best indices of the duration of
archasological sites. In Iroguoian archaeology, the most useful site
durstion indices sppear to be the density of pots and posts. Figure 34
illustrates the duration of wvarious Ontaric Iroguoisn sites as
estimated by pottery and house post densities. While there is a close
correspondence between the two, the post density index is probably the

more accurate. This is becsuse the density of house posts in an
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Iroguoian site is virtually a function of time. The density of pots,
on the other hand, is a function of both time and culture. The aﬁount
of pottery that ultimastely ended up in the refuse heaps of an
Iroguoian willage depended not only on time, but on the continually
changing cize and social status of its constituent households.
Ethnoarchasology shows a clear association between the amount of
pottery used and broken in a household and the size, wealth, and
sociopolitical importance of that household (DeBosr and lLathrap 1979).
Thus, it is clear that house post density is the best archaeological
index of the durstion of Iroguoian village sites.

There is good reason to believe that the values for Iroguoian
villsge duration reported in Table 43 are authentic. Independent
estimastes of village duration, from historical observations, varve
dating, and experimental reconstructions, suggest that the aversge
precontact Iroquoian village was relocated every 25 years, and that
structurasl decay coupled with local environmental degradation,
including depletion of soils, firewood, and building supplies,
regulated the frequency of village relocation. Historical sccounts of
early seventsenth-century Huron villages suggest an average occupation
of 20-30 years (Biggar 1922-1938, 3:124; Wrong 1838:92-93). Varve
dates for the Crawford Lake village imply a 24-25 year occupation
(Finlayson and Smith 1987). According to the wall post density of the
only available house plan from that site (House 5) (William Finlayson,
personal commuinication 1987), and assuming predominantly cadar.polﬁs,
the Crawford Lake site was occupied 18-27 years, with an average of 23

years - 8 remarkable correspondence with actual village duration.
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Experimental reconstructions of Iroguoian villages provide information
on potential site duration. Villages constructed of mixed hardwoods
(i.e., maple, beech, oak) have very short use-lives. For example,
mixed hardwood palisadéé‘at the Crawford Lake and Lawson reconstructed
villages decayed rgpidly and blew dowm in windstorms only 3 vears
after construction (Wayne Hagerty, personal comminication 1988; David
Smith, personal communication 1987). Similarly, longhouses built of
maple and beech saplings lasted only 3-4 years at the Lawson wvillage.
Conversely, wvillage reconstructions of cedar have much longer use-
lives. Untreated cedar posts were used to reconstruct Iroguoian
villages at Longwoods Conservation Area (Mt. Brydges, Ontario) and
Huronia Museum (Midland, Ontario). The Longwoods village receives
annual maintenance (i.e., replacemenf of unszound posts}. It is now 1B
vears old and in an excellent state of repair (Ronald Williamson,
personal comminication 1987). The Huronia village, on the other hand,
has not been regularly maintained. After 29 vears of service, its
palisade had to be entirely replaced, and its longhouses, built of
creosote-treated cedar posts, need total replacement after 32 vyears
(Jamie Hunter, personal comminication 1987). Lastly, a reconstructed
village at Cayuga Lake, WNew York, built of pine =and cedar, was
literally falling to pieces after 22 vears, needing replacement of
over 90% of its posts (Ronald Williamson, personal communication
1987). In summary, triasngulation of historical, experimental, and
archaeclogical data show that the densities of longhouse wall posts
are g relisble index of Iroquoian village duration.

Summarizing the results in Table 43, genieralizations about
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Iroquoisn village site duration can be offered. Early Irogueian
village sites (A.D. 800-1300) often ﬁontain evidence of mltiple
occupations. Superimposed houses and palisades, resulting from
rebuilding episodes, are commonplace in both Ontario (Warrick 1984 : 54~
83) and New York (Tuck 1971:98). Total durstion of an Early Iroguoian
village  can be estimated by adding the duration of each occupsation.
For example, the Calvert site had three distinct cccupations (Timmins
1987), totaling 50 vears (i.e., Phase I-20 vears, Phase II-15 years,
and Phase IT1-15 years or less). Middle Iroquoian sites (A.D. 1300-
1400} appear to have been ocecupied for about 20-30 vears. Prehistoric
and protohistoric sites (A.D. 1400-1815) experienced the longest
single occupations, ranging from 20-40 vyears. Historic Ontario
Iroquoisn sites had the shortest occupations, averaging only 15 years
or less.

Theoretical consideration of Iroguoian village duration has
concentrated on the relationship between length of occupation and the
size and ecological requirements of a village. On purely ecological
grounds, it is expected that =mall villages were occupied longer than
large ones (Snow 1986; Trigger 18981b:18). The results of this study,
however, do not support this expectation. In fact, there is no
apparent relationship between the size and duration of seventeenth-
century Huron villages (Figure 38). Perhaps structural decay of the
village, which would have proceeded, irrespective of village size, at
a constant rate for villages that were built of similar wood and
surrounded by similar forest cover, might have been a significant

determinant of the timing of Iroqgueoian village relocation.
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Figure 38B. Belationship between estimated duration (based on
house wall post densities) and size of seventeenth-century Huron
village sites. Data from Table 43. (EEY: LeC=LeCaron, B=Bidmead,
=Auger, Bs=Ball, W=Warminster).

One final consideration is that the house post density index of
archaeological site duration can be applied to other prehistoric
contexts where people lived in semipermanent villages constructed. of
wooden posts. The prehistory of New Zealand, the Rorthwest Cosst,
Mesoamerica, and Central Europe, in addition to eastern North Americs,
would benefit from briginal applications of the post density approach

to site duration.
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It has been demonstrated that house wall post mould denéiﬁieé‘f”
hold the most promise for estimating the duration of lrogquoian village
sites. According to post densities, Ontaric Iroguoian villages were
occupied spproximately 10-40 years. This finding has important
implications for Huron-Petun archaeology.

1) First contact observations of Huron village duration (i.e., 10~
30 years by Champlain and 10-40 years by Sagard) are essentially
accurate and can be used in analogical fashion to estimate prehistoric
Huron-Petun - village durations. Contrary to ethnohistoric and
ecological arguments, it is unlikely that any single village
occupation exceeded 40 years. Multiple occupations of village sites,
common in Early Iroquoian times, have total cumulative spans of sbout
40 years.

2) There is no apparent difference in length of occupation between
large and small villages, but the average duration of Ontario
Iroquoian villages did decrease dramatically after 18615, from 25 vears
to 15 vyears or less. This may explain the discrepancy between
estimates of Huron wvillage duration reported prior to 1830 by
Champlain and Sagard (10-30 years) and those reported after 1830 by
the Jesuits (B-12 years).

3H Late prehistoric and protohistoriec wvillsge sites display
considerable variability in wall post densities. A great deal of this
variability is real. Thus, in the absence of superposition, one cannot

simply assume that all longhousex in an Iroguoian village are
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contemporaneous. We must sabandon our snapshot notions of Iroguoian
site occupation and begin to construct life histories for individual
villages. William Finlayson's (1985; Finlayson et al. 1986)
excavations of the Draper and Keffer prehistoric Huron villages and

Peter Timmins’s (18986, 1887) investigation of the Early Irequoian

- Calvert wvillage are laudable first steps towards writing village

histories. It is time for archaeologists to adopt a more realistic

view of the complexity of Iroguoian village occupation.

Relative Huron-Petun Population Estimates

Relative trends in Huron-Petun population can be delineated by:
totalling village area for each time period, time-standardizing the
area total by multiplying by the ratio of site duration/period length,
multiplying the time-standardized ares total by period-specific hearth
density, and adjusting the hearth total by subtracting a proportion of
hearths to account for the lower hearth densities of unpalisaded
villages. Table 44 details the results of this arithmetical procedure
for each time period of Huron-Petun archaeology. The final column in
Table 44, adjusted hearth total, is plotted in Figure 38 and provides
the basis for the raw absolute population estimates in Table 47.

The total sample of Huron-Petun sites used in making relative
population estimates is 458. Only 300 have precise size and age
values; the remaining 1568 sites were assigned =ize and sge by
proportionality on =& region-by-region basis. Because Huron-Petun

village sites of a particular age tend to be clustered in discrete
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regions (see Figures 17-23), relatively accurate age assignments for
poorly known sites can be made with considerable confidence (see
Chapter 5). Total village area for each time period in Table 44 equals
the sum of known and assigned site areas. Median site area for each
time period was calculated (Table 28) and assigned to sites with
unknown area.

Raw village area totals are not comparable from one period to the
next because the lengths of time periods vary, as do the lengths of
village occupations. Consequently, village area totals must be time-
standardized (see Blake et ml. (1988) for similar approach). The
simplest method of time-standardizing Huron-Petun village area totals
is to multiply each by the guotient of site duration divided by period
length. This calculation standardizes the total village area for each
period to the average amount of village area occupied during sany
single vear of that period.

Time-standardized village area is not the best relative index of
Huron-Petun population, however, since villagé population density
varied over time (Table 32). For example, late prehistoric villages
had approximately 50 hearths/ha and late protohistoric villages had
about 70 hearths/ha. Thus, total hearths provide a better relative
population estimate than total village area.

Total hearths per time period is 2 good index of Huron-Petun
pepulation. Yet it ignores the potential effect of village palisades
on residential density. Unpalisaded villages appear to have had
considerably lower hearth densities than palisaded ones (see Table

32). It is estimated that, at least for the Late Prehistoric and
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Contact periods, 25% of villages less than 1.0 ha in size were not
palisaded. Therefore, total hearths calculated on the basis of
average hearth density need to be slightly reduced to adjust for the
mich lower hearth densities of unpalisaded villages. For instance,
the total area of middle historic Huron sites less tinan 1.0 ha is 8.8
ha. Multiplying this by 25% yields 2.4 ha. At 50 hearths/ha, there
are 122 hearths; at 40 hearths/ha (for unpalisaded sites) there are
only 98 hearths. The difference of 24 hearths was subtracted from the
overall hearth total for the middle historiec period becsuse it was
calculated using 50 hearths/ha.

Adjusted hearth totals (Figure 39) demonstrate clearly that Huron
population experienced a rapid growth spurt (greater than 2% annusl
increasse) in the fourteenth century and a catastrophic crash in the
mid-seventeenth century (9% annual decrease). Yet relative change in
Huron-Petun population, considered a methodological achievement by
some archaeologists (Ammerman et al. 1976:38-39; Plog 1974:93-94), is
not very satisfyving to a historical demcgrapher. Without some estimate
of s&bsolute change in populsation over time, it is very difficult to

construct a credible historical explanation of population change.

Absolute Huron-Petun Population Estimates
Ignoring sbsolute population in demographic archaeclogy involves
the tenuous assumption that family or household size remained constant
from one period to the next (Schacht 1881:125-128). Actusl population
numbers and demographic vital rates of prehistoric societies are best

supplied by palseodemographic reconstruction of family size.
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Table 44. Relative Popalation Totals for the Heron—Petun.
Yige Period Duration Known Sites  Assigned Sites Total Sites 75 Total Hearth  Hearth Mj.
{years A.D.) Period Site n h n ha n ha n h Density Total Hearth
{years} {a) b 4] Total {d)

E. Early Irog. 15¢ 50 2 0. I L. 1022 1 0.8 30 30 30
{ 906-103¢}
M. Early Irog. 130 40 L 1.6 3 1.9 7 3.5 2 0.9 a0 k] &5
{1030-1200)
L. Early Irog. 100 40 4 24 3 1.9 7T 4.3 I 1.7 50 83 85
{1200-1300}
Uren Ry 23 ? 4.8 7 b.2 14 13,0 12 0.8 50 340 340
{1300-1330}
E. Middleport 40 25 15 14,9 14 140 % 28.9 18 18.0 50 F00 900
(1330-1370)
L. Middleport il 239 23 38.9 17 16,7 42§54 21 21,8 30 1390 1390
(1370-142¢)
E. Late Prehist, 30 In % 48,3 16 23.3 15 T1.b 43 73,6 a0 14680
(1420-1450) {2y (-31) 1649
M. Late Prehist, a0 10 58 101.4 5.9 97 199.3 48 79,6 30 3982
{1430-1500} (23) {-93) 1887
L. late Prehist. a0 iy 2 81.2 30 46,6 12 1118 43 48.3 50 414
{1500-1350} (25 (=701 3144

§ 1A LI Y | 2 2.0 30 100

{25) {-£3) 83

€. Protehistoric 3o 35 24 45,3 3 3.4 27 48,9 27 48,9 b0 2934
{1550-1380) (40} {-21) 2907
L. Protohistoric 2 29 ts 27,9 7 7.% 27 1 2T 354 70 2478
{1380-1609) {40) (-27) 2431

3 4l I 4l L N | 70 87

{40) (-6 8

(Continued)
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Table M. Continyed.

Tise Poriod Duration Ynown Sites  Assigned Sites Total Sites TS Total Hearth  Hearth Mdj.
(years A.B.) Period Site an ha " ha n ha A W Density Total Hearth
(years) . (a) {b) {c) Total (d}
E. Historic {6 15 19 M.0 4 4.1 AR | 23 5.1 70 2457
(1609-1625} {40} {-90) 2387
12 129 12 12.% 12 12.9 10 903
(M {-35) 847
K. Histeric 14 15 1 g a 9.3 23 AL 23 10 30 2000
{1625-1639) (40} (-24) 202
8 14.8 8 148 B 148 50 740
{40) (-10y 730
L. Historic 1 i1 11 221 3 4.1 14 25,1 18 261 a0 1305
(1639-1650) 40) -39 {300
LI L g.4 1 %4 30 ARD 480

Mote: Petun totals are in bold type

{a} Assigned sites are those sites for which age and/or size are either poorly defined or unknown (see Chapter § for
procegure for assigning age and size).

{b) 15 Tatal = Time-Standardized site number and size totals, Total site number and size for each time period were
standardized to duration of period and average site duration as estimated in Warrick (1988b). In each case, total site
nusber and size were sultiplied by the ratio of site duration/periog length. Site number was rounded to the nearest whole
purber. Eq. Total site nusber and size for E. Early Iroquoian (9 and 2.2 ha respectively) were multiplied by 40/130 or
0,267) yielding a time-standardized totals of 1 site and 0.4 ha.

{c) Hearth Density = average density of hearths in villages of each period. Hearth density is higher in L. Protohistoric and
E. Historic villages ard higher in large palisaded villages; measured in hearths/ha,

(d)  Adjusted Hearth Totals = Tota) hearths calculated by average density of hearths was adjusted for much lower average
hearth density of unpalisaded seall sites (25% of total nuaber of sites less than 1.0 ha for Late Prehistoric, protohistoric,
and historic time pericds (see text of Chapter 6)), Thus, the difference between hearth density sub-totals using the high
overall density and the lower unpalisaded village density for 23% of small sites per tise period was subtracted from the
total hearth count for the period. For example, for the Middle Historic Huron, the total size of sites less than 1.0 ha is
9.8 ha. Multiplying this by 25% yields 2.4 ha. At 50 hearths/ha , there are 122 hearths; at 40 hearths/ha {for unpalisaded
sites) there are only 98 hearths. The difference (24 hearths) was subtracted fro» the grand total since it was calculated
using 90 hearths/ha.

BRZ



300

I 1 1 | ! | .l |
®
o
®
3000 ®
n ©0
T
P =
e
<L
Ly
LT 2000}
o @
L
@ ®
=)
-2
o)
S 1000} ®
" ®
0 | @l 9 1 ©® \ . |

1000 1200 1400 1600
TIME (YEARS A.D.)

Figure 38. Temporal trend for adjusted hearth totals.

{see Table 44 for data)



Family size

Most archaeological indices of family size, such as houge floor
area, density of artifacts and food refuse, and pot size, =are too
unrelisble. The problems with house floor area have already been
addressed (see Chapter 4). The density of artifscts and food refuse
assume steady rates of  deposition per person - quite
unrealistic for most archaeological contexts. Archaeological
reconstructions of pot size are notoriously inaccurate (Bull 1987),
and even if accurate pot sizes were available, recent
ethnoarchasclogical work, contrary to Turner and Lofgren (1868), has
found wvirtually no relationship between mean pot size and family size
(Nelson 1981).

Cross-cultural snalogy sheds some light on the average size of
the pre-industrial family. A brief survey of pre-industrial
agriculturalists reveals that the average size of the nuclear family
is 5.5 persons (see Table 45). Treated as a normative constant, this
could be applied to prehistoric contexts. Likewise, estimates of
family size observed in first contact situations could be applied to
the prehistory of the same group. However, family size in any soclety
changes over time, sometimes dramatically for prolonged periods. One
cannot simply apply the "etlmographic present” to the past when
dealing with demography. Moreover, palaeodemography (i.e demographic
inference from luman skeletal remains) can provide relisble estimates

of prehistoric family size (Buikstra et al. 1988; Hassan 1981).
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Table 43. Pre-industrial Family Size .

broup

Family size
{range}

Family size
{medn)

Reference

Indian Mexico[20th (]
Guatemala Maya[20th C)
Mesoamerica [20th (]
Buatemala Maya [20%h C}
* ' [i5th C]
Southwest US [20th C]
Hopi {20th L)
California [1Bth C}
Hawaii [18th C]
Maori [18th C}
Tahiti [18th T}

Huran [17th C]
Huran [17th C}

Heron [prehistoric]
Huren {prehistoric)
Rohawk [i7th C}

KY Iroquois [17th €]

NY Troguois [prehisteric)

ot e O T oo

Be Roche 19831194
Nelson 19813117
kolt 19851388
Haviland 1972:13€

Cook 1972a313

Turner & Lofgren 1966
Cook & Heizer 1948:89
Cordy 1981:91

Sutton 198t

MachArthur 197¢

Heidenreich 1971:99
Trigger 1976:44-47
Finlayson 1983:109
Wright 1974:69,71
Snow 19872
Engelbrecht 1987
Ritchie and Funk 1973

ebridged 1life table,

fundamental analvtic

tool of

palaeodemographers

is the

an sdapted version of model life tables used by

demograsphers (Johannson and Horowitz 1986; Coale and Demeny 1866). An

abridged life table can be used tc generate valid vital statistics for

s skeletal population that:

1) conforms to stable population theory

2)

contains

population, and

3

1985; Ubelsker 1974).

a representative

sample of

the

living

can be sccurately aged and sexed (Buikstra and Mielke
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Small pre-industrial populations, like the Huron-Petun, so long
as they have not experienced prolonged and rapid growth or decline,
conform to a stsble population model (Buikstra and Mielke 1985:364).
Huron-Petun ossuaries do not contain an entirely representative sample
of the living populstion (Sautton 1988). Infants are under-
represented, since a large number were buried in and around the
villages (Kapches 1878; Saunders and Spence 1886). Nevertheless,
adjustments can be made to smeliorate the effects of infant under-
representation on life table statistiecs (Jackes 1986; Buikstra et al.
1886). Similarly, errors in ageing and sexing individuals in a burial
population do not seriously affect gross estimates of mortality and
fertility rates (Buikstra et =s1. 19886).

Fertility rstes can be gleaned indirectly from skeletal data.
Direct parity estimates from the extent of pitting on the os pubis
{Angel 19639; Sutton 1886) are unrelisble, since the relationship
between pubic bone remodelling and number of births has yet to be
demonstrated in modern skeletal populations (Buikstra and Hielke
1885:391). While the crude birth rate of a prehistoric population is
equal teo the inverse of its mean age at death (Sattenspiel and
Harpending 1983), mean age at death statistiecs are difficult to
estimate for skeletal samples (Buikstra et al. 1986:531-533; Johansson
and Horowitz 1888). Recent palaeodemographic work (Buikstra et al.
1986; Jackes 1988) has produced relative measures of fertility and
juvenile mortality from abridged life tables. Two proportions are
required: (1) number of dead over age 30 divided by number of dead

over sage 5, and (Z2) number of dead aged between one and five vears
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divided by number of dead aged 1 - 10 years. These provide relative
estimates of fertility and Jjuvenile mortality respectively. Applying
these measures to the Fairty, Uxbridge, and Kleinburg ossuary life
tables suggests a decline in both fertility snd juvenile mortality
from A.D. 1350 to A.D. 1600 (Table 48).

About A.D. 1330, the Huron-Petun began to inter their dead in
large ossuaries. It is believed that Huron ossuaries represent the :
accumilated dead over the life of the contributing village (Pfeiffer
1983). DBased on our knowledge of sociopolitical evelution among the
Ontario Iroguoians (Warrick 1984), the latter assumption is probably
true for most of Huron prehistory. There are only four Huron ossuaries
that have been professionally excavated, sanalyzed, and accurately
dated (see Figure 40 for location and Teble 46 and Jackes (1888) for
data). Fairty is the earliest and is likely associated with the Robb
village (A.D. 1320-1350). Uxbridge is probably associated with the
Balthazar wvillage site (A.D. 1480-1490). Kleinburg dates
spproximately A.D. 1570-1800 and the Ossogsane ossuary has been
historiecally identified with the Feast of the Dead observed by Jean de
Brebeuf in May of 1838 (Thwaites 1896-1901, 10:293-303). Relevant
palasecdemographic statistics were compiled for each ossusry (Table
48).

Based on summary tablez provided in Bongaarts and Menken
(1983:35) and Ken Weiss’'s (1973) model life tables, the average number
of children surviving to adulthood (i.e. 15-20 years) was calculated
for each ossuary from life expectancy at birth (e0) wvalues: Fairty

(3.4}, Uxbridge (2.9), Kleinburg (2Z.7), and (Ossossane (4.8). Adding
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Table 46. Huron Ossuary Data.

Ossuary Date e{o) C8R CIR r H{15) TFR  Kids  D30+/D5+ D1-3/Di-10
(years A.D.)

Fairty 1320-1350 N H 1 +0 e 58 I 0.94 0.73
Uxbridge  1450-1480 303 3 0 07 41 2.9 . 0.48 0,99
Kleinburg 1570-1400 o3 31 -2 07T 40 2.7 0.77 0.4b
Ussessane  1623-1636 4 ¥ 4 -0 04 44 1.6 0.4 0.70

Xey to colusn headings:

e{d)

"

life expectancy at birth {adjusted for 0-% year child underrepresentation (see Jackes 1984)

CBR Crude Birth Rate {inverse of e(®} and adjusted when appropriate for D3I0+/D3+ - e.q.
Kleinburg CBR adjusted down because 1t was a lower fertility population than Uxbridge; Ossossane

gdjusted down to confors to historical evidence for low fertility asong seventeenth-century
Huron)

CBR = Crude Death Rate {estimated froe historicel data and held constant fros A.D.  1300-1620
{Ossossane CDR derived froe Sullivan and Ketzenberg (198i})

r = popelation growth/decline rate = CER - CDE
1{15) = proportion of children surviving to age 19 (see Jackes 1984)
TFR = Total Fertility Rate (estimated froe mode] life tables {Weiss 1973])

Lids <= Average nuaber of children per faeily surviving to age 12 (average of TFR x {f15} and
Weiss {1973))

P30+/D5+ = relative measure of fertility (lower proportion indicates higher fertility) (Buikstra
et al. 19Bt; data froe Jackes (1986}

D1-5/01-10 = relative measure of juvenile mortality (higher value indicates higher juvenile
mortality) ({Buikstra et al, 1984; data from Jackes (19861
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two parents gives the following mean nuclear family sizes for the
Huron-Petun: A.D. 1350 ¢ 5.4); 1480 (4.9); 1590 (4.7); and 1835 (8.8)
(Figure 41).

Rates of population change implied by palaeodemographic data
mirror rates based on archaeclogical data (compare Tables 46 and 47),
except for the historic period. Vital rates based on palasodemographic
data from the Ossossane ossuary cannot possibly reflect reality
because Gabriel Sagard reported in 1823 that Huron families were
smaller than French ones (Wrong 1939:127). Including parents, early
seventeenth century French families averaged only 4.4 members ({Grigg
1880:55-59). Mary Jackes's (19868) re-evaluation of Ontario Irogquoian
palaecdemogrephy clearly demonstrates that the Ossossane ossuary has
pnusually  high  juvenile mortality and crude death rates,
characteristic of a “virgin-soil" epidemic burial pepulation.
Assuming the Ossossane ossuary was constructed A.D. 1838, it would
have ébntained an unusually high propertion of infants, children, and
voung adults killed by the first epidemic of Europeasn disease to visit
the Huron (probably measles from June of 1634 to spring of 1635
(Trigger 188la; Heidenreich 1987). In other words, the relatively low
mean sge at death {(e(0)=21) reported for Ossossane reflects a high
mortality rate instead of & high birth rate as at Fairty. If the
1634-35 epidemic killed 20% of Ossossane’s inhabitants and if it was
as virulent in other Huron villages (Jolnston 1987), then the average
family size of the Hurons mfter the epidemic would have been only 3.8
members - i.e. & drop from A.D. 1600 of about one person per family.

Absolute family size can now be spplied to the archaeclogiecal
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Figure 41. Trend in Huron-Petun family size. Key: Pre = estimated
fanily size from Middle Woodland and Archaic burial populations (smee
Chapter 7 for references); F = Fairty; U = Uxbridge; K = Kleinburg;
France = estimate from Grigeg (1980:55-59) and Jackes (1886);
O = QOssossane.

index of Huron household and community size - the central hearth.
Taking into account that about 10% of ail nuclear families would have
contained one unmarried sibling or grandparent {(Wrigley 1969) and that
two nueclear families normally used a single hearth, the number of
people around each central hearth in a Huron longhouse appears to have

decressed over time : A.D. 1350 (11.0); 1480 (10.0); 1580 (8.86); 1835
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(7.8). Because these values are based on relatively good skeletal
populations, because they agree with relative estimates of Huron
population growth/decline rates and historical estimates of pre-
epidemic Huron family size, and becasuse they sre substantiated by a
large sample of non-Western ethnographic and palseodemographic vital
statistics (Hassan 1981; Weiss 1973; Cohen and Armelagos 1984), it
seems reasonsble to believe that they sre accurate to within 0.5

persons of true values.

Household size

Based on the actual number of people per hearth for wvarious
periods of Huron prehistory, the sbsolute population of the average
household can now be reconstructed. The size of the Huron longhouse
began to increase after A.D. 1300, reached a maximum length about A.D.
1500, and then decreased to its original prehistoric size by A.D. 1630
(Dodd 1984; Warrick 1984). Based on average distance between central
hearths snd average house length (Dodd 1984), average household size,
in =bsolute terms, can be calculated by applying the actual hearth
population values. Using a hypothetical value of 10 people per hearth
for the Early Iroquoian period (A.D. 800-1300), Huron household size
increased from 30 people per house in the tenth century to 2 maximum
of about 70 people per house in the mid-fifteenth century.
Thereafter, household size declined to =sbout 50 people in the
sixteenth and early seventeenth centuries, and, followisig the
epidemics of European diseases in the 1830s, to only 15 people per

house (Figure 42).
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Absolute estimates of Huron-Petun population
Absolute population estimates for the Huron-Petun can be made
by three methods: adjusted hearth counts, population growth rates,

and historical identification of archaeological settlements.

1) Adjusted hesrth population estimates

One set of absolute population estimates is provided by
converting adjusted hearth. totais into number of persons by
multiplying them by the period-specific hearth populations. The
results are presented in Table 47 and graphically in Figure 43,

The popﬁlation figures resulting from a direct conversion of
adjusted hearth totals, however, have certain problems. Adjusted
hearth counts are a biased and incomplete sample of the total number
of hearths ever constructed. As discussed in Chapter 5, Early
Iroquoian hearth counts are gross underestimates. Earlier in this
chapter,' it was argued that Late Prehistoric hearth counts are likely
overestimates because of double-counting problems caused by the
creation of very large villages as a result of the coalescenée of
several small villages within the span of a single village occupation.
Thus, sbsolute population estimates for Early Iroquoian and Late
Prehistoric periods calculated from adjusted heasrth counts will be B
unrealistically low and high respectively.

Another problem with population estimates made from =adjusted
hearth counts is the unrealistic rates of population change. In light
of Huron-Petun palaeodemography (Table 46) sand pre-industrial

population growth rates (Table 5), rates over Z2.0% per annum are much
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too high for pre-modern intrinsic population growth. Referring to
Table 47, Hiddle Iroquoian population, according to adjusted hearth
counts, grew a8t rates in excess of 2.0% per annum. This result

reflects the biased nature of the sample of Huron-Petun village sites.

2) Growth rate population estimates

Absolute population estimates for the Huron-Petun can be
generated from another set of data - population growth rates derived
from palasocdemogrephy. Palseodemography provides some spproximate
growth rates for various periods of Huron-Petun prehistory (Tsble 46).
For temporal periods lacking palasodemographic data, growth rates can
be interpolated (e.g. the early Late P:ehiétoric growth rate is
estimated at + 0.6% per annum, an sverage of known rates for late
Hiddleport ¢(+ 1.2% p.a.) and middle Late Prehiétoric ( 0% p.a.>). For
the Early Iroquoian period, absolute population growth rates were
assumed to be more or.less equal to the relative population gdrowth
rates. Furthermore, the Middle Woodland population for south-central
Ontario, estimated at about 2000 persons (Chapter 7), was used to
establish the initial Early Iroquoiasn population at A.D.  900.
Absolute population was calculated for each time period according to
the following formuila (see Blake et al. 1986:454):

rt
Nt = HOe

where Nt is the population at time t, HNO is the initial population, r
is the growth rate per annum, and t is the time span in years.

Results appear in Table 47 and Figure 43.
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Table 47.  Absolute Pajpulation Totals for the Huron-Petun,

Tise Period Mijusted  Rate of Avg. No. Mjusted Palaegdesag,  Growth Rate
Hearth Aonual Persons/ Hearth Rate of Aanual  Population
No. Iacrease (1)  Hearth Population Increase (1)
{al {b) {c) {d) (e) (f)
Niddie Woodland (g) 2,000
E. Early Iroguoian 30 - 10 30¢ ¢ 2,000
N, Earlyrlrnquoian 45 +0.18 14 430 +0,18 3,000
L. Early Iroqugian 85 +0. 51 10,5 ga +(,51 5,680
Uren 340 +2.31 1 3,940 +0, B0 10,770
% E. Middleport 900 £2.55 18 9,900 .20 13,690
L. Middleport 1,390 +0,5¢ i1 15,29¢ L2 23,500
E. Late Prehist, 3,649 +2.41 16,3 36,314 +0,40 29,870
M, Late Prehist, 3,887 +t. 16 10 38,870 4.0 29,810
L. Late Prehist, 3,429 -0.44 10 34,2644 0.0 21,870
t. Protehistoric 2,907 -0, 44 i} 29,070 0.0 29,870
L. Protohistoric
Haron 2,451 24,510
Petun 281 2,810
Total 2,732 -0,21 10 27,320 -0,20 28,180
E. Histeric
Huron 2,347 23,670 21,080
Petun 867 8,470 8,300
Tatal 3,234 +1.04 10 32,349 - 29,380
{Continued)
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Table 47. Continued.

Tise Period Mdjusted  Rate of fivg. No. &djusted Palaeodesog.  Growth Rate
Reirth Aanual Persons/ Hearth Rate of Annual Population
. Increase (1)  Hearth Populatiun Increase (1)
{a) (b (t) {d) (e) )

K. Histeric (A.D. 1434}

Huron 2,028 20,260 21,210
Petun 730 7,340 8,200
Total 2,756 -1,80 10 27,560 - 29,410
L. Historic (A.D. 1640}
Huron 1,300 7,880 B,630
Petun 480 7,680 2,880
Total 1,780 -B.70 & 10,680 - 1,510

() from Table 84
(b) calculated following formulz in Hassan {19B1:139%:

In (NL / KOj
[ & ======rosemree—e-
t

where r = annual growth rate; Nt = hearth totel at time tj KO = hearth total at tie 0

Calculated froe hearth totals at aidpoint of each time period except for periods where the duration
aatches site duration {e.q. Uren period}, In latter case, r was caltulated from end point hearth totals
of tise period .

{¢] Average number of persons per hearth is estisated fros palaecdesocgraphic data (Table 46) and
historical data

{d}  Adjusted Hearth Population = Adjusted hearths x persons per hearth

(¢}  Palaeodesegraphic rates of annual increase or decrease (fros Table 46), Figures in bold type are
those derived from actual data; ail others are interpolated,

(f} Growth Rate Populatisn = population estisate based on palaeodessgraphic rates uf intrease or
decrease and a base population of Z,000 persons

{g) MNiddle Woodland population of 2,000 persons based on archaeciogical inference (see Chapter 7)
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Mosentary Population Totals for the Huron-Petus.

Tine Perind

Mjusted Womentary Hosentary Period/ Universe  Site  Saapling  fvg. ¥o.  Nosentary

Hearth  Hearth Village Villzge of Sites SHample Fraction Persons/  Population
Ko, Wa. ¥o. Duration Hearth
{a) {b) tc) (d) (e} (f) (g} (h) (i)
fiddle Woodland {j) 2,000
E. Early ITroguoian 30 200 9(80.45 ha) 3.8 34 a 0.t5 10 2,000
H. Early lroguoian 45 300 12(%0.53 ha} 3.8 15 7 .18 10 2,810
L. Early Iroguoian BS 480 1B(8C.b ha) 2.5 45 7 0.16 10.5 5, 580
Uren 340 960 24(80.8 ha) 1.2 24 14 0.38 i1 10,240
E. Middleport 900 1,200 25(01.0 ha) 1.6 10 28 0.7 1 14,150
L. Middleport 1,390 2,185 33(81.3 ha) 2.0 bb 2 0,64 i1 23,850
E. Late Prehist, 3,649 2,880 372{81.8 ha} 1.0 32 45 1.41 10.5 7,170
N. Late Prehist, 3,887 2,780 35(e1.7 hay L7 70 97 1.39 10 27,350
L. Late Prehist, IAn 2,960  3eL.b ha) 17 74 74 i.03 10 33,29
E. Protohistoric 2,907 3,020 26{81.8 ha) 0.9 28 27 0.%6 10 30,280
L. Protohistoric
Haron 2,431 22
Petun 81 3
Total 2,132 2,820 3i1{eL.3 hay 5.2 3 25 0.81 10 33,730

S1e
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Table 48, Continusd.

Time Period Adjusted Mosentary Homentary Period/ Universe  Site  Saspling Avg. No.  Mowentary
Hearth  Hearth Village Village of Sites Sasple Fraction Persons/ Population
Na. Ko, No. Duration Hearth
{a) {8} () {d) {e) if} (g} k) (i)

E. Historic (%)

Huron 2,367 2,073-2,143 i8 29 3
Petun B67 535-1,004 i 2 12
Total 3,23 2,938 2% I 41 ] 0.83 1@ 29,380
M. Historic (A.D. 1634) {1}
Huron 2,026 2,121 N 32 23
Petun 7340 p20 9 14 8
Total 2,784 2,941 10 0.9 LT 3l 0.867 1¢ 29,410
L. Historic (A.D. 1640) ()
Huron 1,300 1,439 19 23 14
Petun 480 480 § 4 4
Total 1,780 1,919 23 1.¢ 29 i .62 b i1,5t0

{2} see Table &4 and text

{b}  Mosentary hearth number calculated by dividing the population totals derived from palaeodemographic growth rates
{Table 47) by the nusber of persons per hearth,

{c) Homentary village number calculated by dividing the momentary hearth nusber by the nusber of hearths in an average-
sized village for each period.

{d) Period duration divided by village duration

fe) Universe of sites or the total nusber of village sites ever occupied per time peripd. It is the product of
spaentary village nusber multiplied by the period/village duration ratio. .

{f) Site sample = total number of village sites (n = 434)

{g) Sampling fraction = ({) divided by (e)

1€



Table 48. Continued.

{k) A&verage nuaber of persons/hearth [see text)

{i} Moaentary population = (Adjusted hearth nusber/Sampling fractioen) x persons/hearth

{i) Middle Woodland population set at 2,000 persons {see Chapter 7 for derivation].

{k} Eariy Historic sosentary population based on an average momentary hearth number (iwo values reported for the Huron
and Petun are A.0. 1415 and A,D. 1623 figures based on historical identification of archaeological sites and identifying
missing sites using seventeenth-tentury documents and maps, Missing sites or those viliages that appear in seventeenth-
tentury records but not yet archaeologically discovered were added to archaeolpgical hearth totals. Small or mimor
villages were arbitrarily assigned a size of 0.8 ha and targe viil.ges 2.0 hs,

(1} Middle Historic momentary population based on historical identification of archaeologicai sites that were occupied
ta, A.D. 1434 (before the 1630s epidemics) and identifying missing sites using seventeenth-century documents and maps.

(s} Late Historic momentary population based on historical identification of archaeological sites occupied ca. A0,
1640 {immediately after the 1630 epidesics but before the 144Gs abandonments) and identifying eissing sites using
seventeeth-century docueents and maps,

L1g
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3) Ethnohistoriesl population estimates

Glass trade besd frequencies (Kenvon and Kenvon 1883), in
conjunction with house post density estimstes of village duration
(Warrick 1888b), were used to compile village site totals for four
temporal phases of the Contact period: 1815, 1823, 1634-39, and 1640-
16850. These are summarized in the keys for Figures 68-76 for both the
Huron and Petun (Chapter 7). Identifications of archaeological sites
with historieally-named villages supplied by Garrad (1975, 1880),
Heidenreich (1871:22-48), Latta (1885b), and Trigger (1978) were
incorporated with the author’s own identifications based on site age,
duration, size, and geographical proximity of the site to an =ctusal
village 1location on one of the four seventeenth century maps (see
Chapter 2 and Heidenreich (1971), Latta (1985h), and Trigger (1978)
for summaries on the authenticity and accuracy of these maps).
Population totals were calculated for each of the temporal phases by
totalling known and identified village sizes, then adding villages
documented but archaeclogically undiscovered (small villzge estimated
at 0.8 ha and large village estimasted at 2.0 ha), and finally
miltiplying by the appropriate hearth and family size values. The
historic popuiation totals are presented in Table 47. There is
remarkable sagreement between seventeenth-century observations of
Huron-Petun numbers and calculated ethnohistorical estimates. Prior
to the epidemics of the 1830s, Huron-Petun population is reported at
30,000-40,000 (Biggar 18922-18386, 3:122; Thwaites 18896-1801, 7:225,
B8:115, 10:313; Wrong 1339:91). Calculated estimates based on

ethnmohistorical interpretation place seventeenth-century Huron-Petun
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population at 29, 500.
In summary, three independent estimates of absolute Huron-Petun
population were made. The adjusted hearth estimates are the least

acceptable since they are derived from a biased, incomplete sample of

Huron-Petun wvillage sites. Prehistoric estimates and associated
growth rates are particularly suspect. The ethnohistorical and
growth rate estimates form a mutually-supportive  set. Late

protohistoric Huron-Petun population is estimated at 28,000 by growth
rates sand early historic population is estimated ethmohistorically at
29,000. The congruence between seventeenth-century population
estimates (i.e. 30,000-32,000) and the ethnochistorical ones and the
agreement between the ethnohistorical and growth rate estimates
suggest that the latter figures are an accurate reflection of reality.

Although the growth rate estimates provide s realistic picture of
trends in prehistoriec Huron-Petun population, they are
based on palasodemographic data, not on archaeological data (i.e.
adjusted hearth counts). The archaeclogical data collected for this
study, despite obvious biases, provide the best basis for estimating
sctual numbers of Huron-Petun through time. Biases inherent in the
adjusted hearth totals, primarily the underrepresentation of Early
Iroquoian and Middle Iroguoian hearths and the overrepresentation of
Late Prehistoric hearths, can be corrected by converting absolute
population, provided by growth rate estimates, into the number of
momentary hearths or the actual number of hearths that would have been
in service during the midpoint or endpoint vear of a particular

period. Momentary wviliages, simple transformation of momentary
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hearths, multiplied by the ratic of period duration divided by site
duration results in the universe of villages (i.e. the total number of
villages occupied during a time period) for each period. A sampling
fraction can then be caleculated by dividing the number of wvillage
sites known archaeologically by the number of villages in the universe
for esch time period. Absolute population estimates can  be
recalculated from adjusted hearth totals by dividing the latter by the
sampling fraction and then multiplying by the appropriate number of
people per hearth. The results appear in Table 48. Comparing the
population totals in Table 48 with those in Table 47 reveals a close
similarity between the growth rate estimates and the ‘corrected”

adjusted hearth estimates.
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CHAPTER 7
HURON-PETUN POPULATION HISTORY

Populstion history is generally thought to be the private domain
of historical demographers (Skipp 1978; Wrigley 1969). In the sabsence
of written records, certain historical demograsphers are extremely
skeptical of and reticent to use archasological datm to generate
population history (Cook 1981:40; Hollingsworth 1968:43). Others
(Willigan and Lynch 1982:40, 379-400) are more optimistic about the
potential contribution of demographic archseology to a history of
human population and correctly emphasize that archaeclogy is the only
means of investigating population change for prehistoric snd non-
literate societies. Furthermore, prior to the eighteenth century, the
historical record for population size and other demographic
charascteristics is generzlly as fragmentsry as the archazeological
record (Grigg 1980:51-53; HcNeill 1876:212-213; Petersen 1975:227).
In the Rew World, the only way to write the demographic histories of
particular native groups is from archasological snd palseodemographic
data. A brief demographic history of the Huron-Petun is presented in
this chapter written from an archaeological and ethnohistorical

perspective.

Middls Woodland Baseline
The Middle Woodland period in south-central Ontario lasted almost
8 millennium, according to radiocarbon chronolegy (ca. 400 B.C. - A.D.
500 (Spence and Fox 1988; Spence and Pihl 1884). Point Peninsula is

the regional manifestation of Middle Woodland culture in south-central

322
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Ontario, although ceramic attributes suggest that the Nottawesaga
cluster has both Saugeen and Point Peninsula affiliations (Spence and
Fox 1986:34-36). Osteological (Molto 1883) and archaseological
evidence (Snow 1984) demonstrate demographic and cultural continuity
between Middle Woodland and Early Iroquoian times, tending to support
the in situ origins of Ontaric Iroguoian society (MacNeish 1852;
Wright 1968). Middle Woodland archseology can be used to establish a
demographic baseline with which subsequent chsnge in Iroquoiszn
population can be compared. Moreover, because the Middle Woodland was
pre-agricultural (Fecteau 1985; Schwarz et al. 1985), delinestion of
its demographic parameters is essentiasl for sssessing the role of
demography in the transition to corn agriculture in Southern Ontario.
Middle Woodland peoples wers generalized hunter-gatherers whose
subsistence revolved saround spring-spawning fish, deer, nuts,
fresimater missels, waterfowl, and, when locally available, wild rice
(Pihl 1978; Spence et al. 1884). Isotopic studies of humsn skeletal
remains confirm the absence of corn and the emphasis on meat, fish,
nuts, and molluscs in Middle Woodland diets (Katzenberg and Schwarz
1986; Schwarz et al. 1985). Archaeologicsl sites are concentrated
along the banks of large rivers and the shores of inland lskes (Fipure
44y, These represent spring-summer sggregation camps that were
occupied intermittently, some for several centuries (Spence and Fox
1886:36). At Rice Lake and the Hoira River farther east, Middle

Woodland burial mounds occur sadjacent te the large aggdregatlion

campsites (Spence et al. 1884). Fall and winter campsites of the

Middle Weodland period are rare in Ontario’s archaeological inventory,
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presumably becsuse they were small (i.e. one or two nuclear families)
and of short duration. Using anthropological theory (Wobst 1874),
burial counts, average site size, and inferred labour requirements for
moundbuilding, Spence et al. (1884:124-125) estimate that 50 - 100
people comprised the local bands that occupied sach of three main
spring-summer sggregation camps at Rice Lake. The Rice Lake
territorial band, thus, would have consisted of 150-250 people. Given
that the Rice Lake band and the LeVesconte basnd, located sbout 30 km
east of Rice Lake (see Figure 44), sappear from osteoclogical evidence
to have been a single breeding population, the regional Rice Leke
Middle Woodland population would have been approximately 350-500
people (Spence et al. 1984:128). Wobst's (1974) theoretical minimum
hunter-gatherer band size of 475 persons, which i1s required to
maintain demographic eguilibrium in such peopulations, falls within
this range.

Unfortunately, it is not possible to reconstruct the size of the
entire Middle Woodland population of south-central Ontaric from
archaeological settlement or burial data. Settlement sites are
horizontal palimpsests created by centuries of successive occupation.
The relstively large size of Middle Woodland sites (maximm of 4-10 ha
- see Table 48) reflects 1length of occupation span rather than
momentary population size. David Asch (18976:18-18) encountered this
same problem in his estimates of Middle Woodland populations in
Tllincis. In addition, no examples of Middle Woodland house structures
have been unearthed in south-central Ontaric. Previous archaeological

excavations of Middle Woodland sites have tended teo concentrate on



Figure 44. MNiddle Woodland settlement sites in south-central Ontario.
(see Table 48 for key to site numbers)
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Table 48. HNiddle Woodlend Settlement Sites in Socuth-Central Ontario.

No. Borden No. Site Site Type Size (ha)
1 BbGm-1 Cameron’s Pt. village n/a
2 BbGm-2 Serpent Mounds village n/a
3 BbGm-3 Harris Is. camp n/a
4 BbGm~4 Rainy Pt. camp 0.05
5 BbGu-6 Loucks village 1.2-1.8
B BbGm-7 White Is. camp? n/a
7 BbGm-8 Hickory Is. camp 0.4
8 BbGm-8 East Graspe Is. canp n/a
g BbGm-11 East Sugar Is. camp n/a

10 BbGm-12 Godfrey village 2.8-4.0

1t BbGm-13 Spillsbury Bay caump 1.2

12 BbGm-15 Exit River camp n/a

13 BbGm-24 Seriver Is. camnp n/a
14 BbGn-2 McIntyre village n/a

15 BaGn-2 Miller Mound village 3.7

18 BaGn-3 Jubille Point village n/a

17 BsGn-5 West Sugar Is. camp? n/a

18 BaGn-6 MacMahon camp < 1.8

19 BaGn-7 West Grape Is. camp 1.2

20 BaGn-10 Cow Point camp n/a

21 BbG1l-3 Shaw camp n/s

22 BeGk-2 Trent Is. #2 camp 0.8

23 BbGk-~4 Percy Boom village 10.0

24 BbGj-1 Morrow camp n/a

25 BbGj-4 MacFarlane 1 camp n/a

25 BbGE3-5 MacFarlane 2 Ccamp n/a

27 BaGji-2 Lattour camp n/a

28 BaGj-5 Smoke Point camp n/a

28 BaGj-6 Baker Is. camp n/a

30 BaGj~7 Indian Is. CEmp n/a

31 BaGh-1 Barber #1 village 8.6

32 BaGh-18 Barber #6 camp n/sa.

33 BbGh-2 Smith-1 camp n/s

34 BbGi-g Frink camp n/a

35 BbGi-10 Eliot : camp n/a

38 BbGi-11 Plainfield Rapids camp n/a

37 BbGi-12 Foster winter camp n/a

3B BbGi-14 Plainfield-1 camp n/a

39 BbGi-17 Plainfield-4 camp n/a

40 BcGh-5 Vanderwater Raspids camp n/a

41 BeGh~8 Vanderwater-2 camp n/a

42 AlGh~-7 Attersley camp n/a

43 Al1Gh-50 K. Kiad camp n/a

44 AlGg-1 Goodman camp n/s

45 AlGg~2 Bartman camp n/a
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Table 48. Continued.

No. Borden No. Site Site Type Size (ha)
4B AlGg-3 Duetta Mound camp n/a
a7 AlGg-4 Cherry Valley camp 1.0
48 BbGg-2 Martin camp n/s
49 BbGg—4 Martin camp n/a
S0 BbGg-6 Alkenbach camp n/a
51 BbGg-10 Embry camp n/a
52 BeGp-1 Lawrie camp n/a
53 BdGg-1 Cottage of the Year camp n/a
54 BeGt-2 Corin’s village n/a
55 BeGt-1 Bristow canp n/a
56 BbGt-1 Pefferlaw camp n/a
57 BbGs-11 Markson/Nessim camp n/a
58 BaGv-8 McMillan camp n/a
58 AlGt-11 Brookwoods camp n/a
60 BeGx-1 Johnston #1 camp 0.8-1.2
61 BeGx-4 Bridge canp n/a
62 BeGx-5 Dominici camp n/a
863 BeGx-B Fisherman camp 0.8
B4 BeGx-8 New Flos camp 0.25
B85 BeHa-20 Wasaga Beach 11 camp 0.12
B6 BeHa-23 Blusberry Field camp 0.02
67 BcHa-27 Hitching Post Ccamp n/a
68 BcHa-32 Jacques Roussean camp n/a
69 BcHa-36 Klondike Park camp n/a
70 BeHa-37 Racetrack camp n/a
71 BeHa-468 Blueberry Field Two camp n/a

Bo. refers to Figure 44 site locations. This table is the key for
Figure 44. Data from registered site files, Ministry of Culture and
Comminications, Toronto.

burisl mounds and shell middens (Spence and Pihl 1984).

Burial counts cannot provide Middle Woodland census data either.
Middle Woodland burial mounds generally grew by accretion over several
centuries and contain the total dead from an unknown population that

accumulated over an unknown span of time (Spence et al. 1984:124).
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There are three potential methods for spproximasting the maximum
momentary population for the Middle Woodland of south-central Ontario:

1) Carrying capacity

2} Regional population density

3) Archaeological site cluster counts.

Carrying capacity for Middle Woodland south-central Ontario is
best caleculated with reference to the supply of white-tailed deer.
Deer were extremely important to the prehistoric peoples of the
Northeast because they constituted the main source of animal protein
and were almost exclusively the source of hides for winter clothing
(Gramly 1977; Keene 1881). The density of white-tailed deer in
Southern Ontario varies from 4 to 11 deer per square kilometre (Starna
snd Relethford 1885). Prior to European land clearance, however, deer
densities would havg been less - from 4 to 7.6 deer per sguare
kilometre (Starna snd Relethford 1985). With an annual per person
requirement of 3.5 hides (Gramly 1877:802-6803), a regional Middle
Wondland band of 450 pecple would reguire 1,575 deer per year. At a
50% cull rate, the band’s hunting territory would have been 400-800
square kilometres in size. Thus, the maximum number of Middle
Woodland pecple that the deer resources of south-central Ontario
(18,875 squere kilometres) could have sustained are 9,450 - 18,800.
These are ridiculous totals as they imply & population density five to
ten times higher than any other hunting-gathering group in eastern
North America (Asch 1876:57-59; Clermont 1980; Snow 1981:113). They
also presume that the total population was near the maximm carrying
capacity of the region which, as we have already argued, rarely, if

ever, hsppens.
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Hunter-gatherer population densities in the Northeast have been
estimeted by Dean Snow (1980; 1981:113) for the early seventeenth
century : 0.1 - 0.15 persons per square kilometre. Norman Clermont
(1880), in his study of Iroquoian population growth, used a value of
0.14 persons per sq. km. for Middle Woodland times. Applying these
densities to the area of south-central Ontario (18,875 square
kilometres) vyields 1,680 - 2,380 persons - & far more satisfying
result than the carrying capacity totals. |

The distribution of known Middle Woodland archaeological sites
suggests 5-6 regional band clusters west to east: Notteswassgs,
Toronto, Eastern Lske Simcoe and Victoris County, Rice lLake, Moirs
River, and Prince Edwsrd County (see Figure 44). Simple
miltiplication of the number of regional bands (5.3) by average band
size (450 persons (Wobst 1974)) vyields a total of 2,475 persons,
independently supporting the population density estimates. In
summary, the most likely estimate of the lste Middle Woodland (i.e.
A.D. 200-500) population of south-central Ontaric is 2,000-2,500
persons.

Obviously, such estimates ignore the peossibility of population
growth during Middle Woodland times. Norman Clermont (1878, 1980)
has proposed that Early and Middle Woodland populations in Quebec grew
continuously at a very slow rate, sbout 0.08% per anrmm. Michael
Spence and William Fox (1986:38) sugdest that Ontario Hiddle Woodland
population also grew. The evidence for such growth, however, is
temuous. Clermont’s inference is bssed on demographic rates of

increase and populetion pressure assumptions. The inference of Spence
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and Fox proceeds from srchaeclogical datas - the number, size, and
distribution of Middle Woodland sites in Southern Ontario are greater
than those for Early Woodland sites. However, Spence and Fox (1986)
admit that population growth may have been only one of several factors
contributing to the greater number, size, and visibility of Hiddle
Woodland sites. The relatively long duration of the Middle Woodland
period and subsistence and sociopolitical reorientation to larger and
more sedentary settlements could have produced an archaeclogical
illusion of substantiazl population growth. While it is entirely
possible that the Middle Woodland population of south-central Ontario
was increasing, s#ccurate estimates of regional population size for
Easrly and Middle Woodland await the results of more intensive regional
surveys and more precise site dating.

Palaeodemographic data do not indicate any substantial change in
‘demographic rates from the Late Archaic (3000 B.C. - 1000 B.C.} to the
end of the Middle Woodland period (A.D. 500). Late Archaic skeletal
populations are characterized by low life expectancy (e0=19 vyears;
elb=18-24), high infant sand Jjuvenile mortality (43-45% of burial
populations less than age 19), freguent episodic (annual) stress
(average 8-11 Harris lines in young sdults with lines), and a low rate
of dental ecsries (0.4-2.5%) but a high incidence of periodontal
disease {(Cassidy 1984:324-3268; Cook 1984:250,257; Hartney 1978:108-
109; Patterson 1984:70; Perzigian et al. 1984; Pfeiffer 1985; Sciulli
and Aument 1887). Early and Middle Woodland skeletal populations
exhibit similar characteristics: low life expectancy (e0=18-25

years), high infant and juvenile mortality (40% of burials less ihan
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age 15), noderate snnual stress {(average of only 3.5 Harris lines in
voung adults with lines), and s relatively low rate of dental caries
(2.5-13%) (Asch 19786; Buikstra et al. 1888; Cook 1984:250,257;
Patterson 1984:176,313; Perzigian et al. 1984; Spence et sl. 1884).

Although prehistoric fertility rates cannot be known with any
precision, a relative measure of a skeletal populstion’s fertility,
developed by Buikstra et al. (1986) and utilized in this study (see
Table 48), reveals & low fertility rate for Middle Woodland
populations in Ohio, for which Asch (1976:40) has estimated an average
family size of 4.5 members. Family size for early nineteenth-century
minting-gathering Ojibws groups in Ontario averaged about 4.2 members,
including 0.4 grandparents per family (Neal Ferris, personal
communication, 1989; Hurlich 1883).

Very low growth rates (U.003-0.01% per annum) would  have
characterized prehistoric hmting-gathering populations that were
geographically-circumseribed (Hassan 1981:193-208; Handwerker 1883;
Hayden 1881; ©Snow 1981). Hunter-gatherers typically have low 1life
expectancies at birth (e0=18-34), wvery high dinfant and child
mortality rates (40-80%), relatively low adult life expectancy
(el5=17-30 for prehistoric groups and e15=19-34 for modern groups),
and moderate fertility rates (avarage completed family size of 4-5
children per adult female) (Handwerker 1983; Hassan 1981:118,134-1385;
Howell 1879; |Weiss 1973:21,50). Prehistoriz hunter-gatherers of
Southern Ontario would have conformed to such demographic parameters.
In addition, crisis mortality would have ﬁended to suppress population

growth over the long term. Periodic starvation from 1late winter
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famine would have been a fact of life for all hunter-gatherers in the
Northeast, particularly when two staple foods, such as deer and wild
rice, experienced population crashes in the same year (Clermont 1874;
Snow 1981; Steegmann 1983). "The winter hunting season was the time
of greatest hardship, danger, and mortality for the whole society"
(Trigger 1985bH:78). The high frequency of Harris lines in the bones
of young adults in Middle Woodland times probably reflects annual late
winter famine episodes {(Cassidy 1984; Cook 1884). Epidemic disease
does not appear to have been prevalent among Middle Woodland groups
(Hartney 1978; Pfeiffer 18985), so the predominant causes of death
would have been winter starvation (and related deleterious effects of
acute starvation (Steegman 1983:249-251)3, saccidents (Pfeiffer 19835),
interpersonal vioclence, and respiratory and eye infections from

winter-1life in small, smokey dwellings.

Princess Point and Corn Agriculture

Corn agriculture was introduced to Soufhern Ontario about A.D.
700, entering wvia southwestern Ontario or the HNiagara Peninsula
(Fectean 1885, 1988). The earliest evidence of corn in south-central
Ontaric 1is from the Dawson Creek site near Rice lLake sand has a
calibrated radiocarbon date of A.D. B15 +/- 25 years (Jackson 1983;
Timmins 1885:85). Unfortunately, no diagnostic artifacts were
associated with this corn. In light of similar accepted dates (i.e.
A.D. B00-800) for the adoption of corn agriculture in neighbouring
regions, such as southwestern Ontario (Stothers 1977) and west-central

Tllinois (Asch and Asch 1885:198-199), an A.D. 700 date for south-
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central Ontario seems reasonable (Trigger 1985b:83-85).

Eight-rowed Northern Flint (Zes mays indurata) was the variety of
corn first grown in Southern Ontario. It evolve” from cold-tolerant
types in the American Southwest and Midwest (Galinat 1985:266). Its
peculiar traits were ideally suited to climates of the Northeastern
Woodlands: its flinty endosperm acted to buffer it from early frosts
and enhanced year-round storage and its loose husks prevented spoilsge
on the stalk in the rainy autumns (Fecteau 1885:20; Galinat 1885:267).
Nutritionally, corn is inferior to wild rice (Adams 1875) and most nut
species (Keene 1981:138), particulary with respect to overall protein,
calories, calcium, lysine, asnd tryptophan content. Treatment of corn
with lime can ameliorate some of its inherent amino-acid deficiencies
(Katz et al. 19753). Alternatively, consuming beans with corn provides
a full protein complement (Katz 1987). The fundamental advantages
that corn a5 a staple food source has over "wild" plants are that it
can be buffered significantly from unpredictable ecrashes in
productivity, it is easily and efficiently harvested because it ecan be
grown immediately adjacent to settlements, and it can be stored in a
dried, shelled state for up to two years (Fecteau 1885:20-22;
Heidenreich  1971:185; Trigger  1985b:85). Depending on the
favourability of soils and weather, estimated yields of Huron corn
agriculture are 910-1,820 kg/ha (15-30 bushels per acre) (Fenton 1845;
Heidenreich 1971:189-195, 1974; Sykes 1880).

Beans (Phaseolus vulgaris), on the basis of currently available
archaeobotanical and isotopic data, did not accompany the introductien

of corn to Southern Ontario (Fectean 1985,1986; Katzenberg and Schwarz
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1988). The first archaeologically documented beans in  Southern
Ontario are at the Dick Farm site in Essex County, in the extreme
southwestern part of the province. This is a Younge Tradition (non-
Iroquoian) settlement datiﬁg ca. A.D. 1020 (Fecteau 1986:10). In
south-central Ontario, beans do not appear in Iroquoian sites until
the late fourteenth century, for example at the Wiacek site (Lennox et
al. 1888). In the absence of beans, corn could only have been
consumed as a distary supplement; 8 corn-based diet being tos
deficient in calcium, niacin, and tryptophan and lesding to deficiency
diseases like pellagra and childhood cortical bone loss {(Heidenreich
1971:165-188; Pfeiffer and King 1883). While no terminal Middle
Woodland skeletal remains have been subjected to carbon isotope
analyses, Early Iroquoian and contemporary remsins from New York and
the Hississippi Valley indicate that corn comprised on average 20-35%
of the diet ca. A.D. 200-1200 (Schlwarz et al. 1985:199-200) and meat
and fish the remainder (RKatzenberg and Schwarz 1988).

In southwestern Ontario, corn sgriculture was grafted on to an
essentially Middle Woodland settlement-subsistence culture, the result
being labslled the Princess Point Complex (ca. A.D. 500-900) (Fox
1982, 1984b; Stothers 1977). No Princess Point components have been
discovered in south~central Ontaric, but the Lakeshore Lodge site,
Prince Edwerd County (eca. A.D. 915 +/- B0 years (Timmins 18985:83)),
has produced ceramics that are transitional between Foint Peninsula
(Middle Woodland) and Pickering (Early Iroquoian) (Fox 1882:20) wares.
Apart from this site, the conditions surrounding the adoption of corn

agriculture in this region remsin archaeologically unknown. In
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southwestern Ontario, Princess Point settlements are located on the
banks and floodplains of major rivers snd sheltered bays of Lakes Erie
and Ontario. Deep burial by alluviation prevents sccurate size
estimates for most Princess Point sites and no house floor plans are
extant. Nevertheless, it has been inferred from zoosrchaseclogical and
archaeobotanical data that most Princess Point sites represent
spring-summer aggregation camps of territorial bands, which were each
composed of approximately 100 members (Fox 1884b; Stothers 1977:123-
124). According to David Stothers (1977:181-162), a gradual increase
in site size and in the guantity of cultural material in esch site
could either reflect population growth or the coalescence of
territorial bands. Unfortunately, the lack of both settlement plans
and burial populations precludes resolution of Princess Point
population size and growth. On inferential grounds, the sbsence of
full-time agriculture and the continuation of winter dispersal would
not have been conducive to large-scale population growth during
Princess Point times (Stothers 1877).

The transition to agriculture in Southern Ontario ca. A.D. 500-
900 does not asppear to have been caused by population pressure. As
argued earlier, the MWiddle Woodland population of south-central
Ontario was at only 15-25% of carrying capacity (i.e. using white-
tailed deer as the critical resource), hardly a Boserupian situation.
Bruce Trigger (1985b:109) proposes that the:

main reason for adopting a horticultural economy may have

been to reduce and finally to eliminate the need to disperse
in small hunting groups during the winter.
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As mentioned earlier, winter was the most dangerous time of year for
Northeast hunter-gatherers. The relatively elaborate burial
ceremonialism at spring-summer aggregation camps (assisted by
participation in the Hopewellian exchange network) demonstrates that
social interaction was highly valued among Middle Woodland peoples
{Spence et al. 1984). Yet, each vear inadequate quantities of local,
storable foods demanded the breskup of spring-summer bands into small
extended nuclear families, who then had te fend for themselves in
winter bush camps. Esch vear, winter starvation would have claimed
the lives of several band members. Consequently, any storable food
that could have reduced the number of winter deaths from starvation
and related illness would have been readily adopted. Because it was
dependable, storable, and a good source of carbohydrates over long
cold winters, corn gradually replaced less reliable wild rice and nuts
and eventually permitted year-round settlement (Trigger 1985h:85-8B).
Thus, the first semi-permanent agricultural settlements of the tenth
century A.D. in Ontario probably each consisted of a territorial
patrilineal band, ranging in size from 50 - 150 persons (Spence et al.

1984; Trigeger 1876:134).

Early Iroquoian Population Growth
The Auda site (A.D. 805 +/- 125 (Timmins 1985:86)) is the
easrliest dated Irogucisn settlement in south-central Ontario. Rescue-
excavated in 1879 (Kapches 1981b), it was a (.24 ha unpalisaded
village containing 10 poorly-preserved houses, aversging seven metres

long, with two hearths per housse. Assuming contemporaneity of all
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houses and two families per hearth (10 persons per hearth) yields a
site population of about 200. Kapches (1981b:73-75), however,
proposes =z population of only 92 persons, arguing that roofed floor
aress are more similar to Middle Woodland values than Iroguoian cones
and that each hearth was used by only a single family of four peopls.
Extremely poor preservation and confusing arrays of post molds prevent
an assessment of the contemporaneity of houses and of the actual
population of the Auda village. HNevertheless, the range in population
estimates includes the expected size of a Middle Woodland patrilineal
band (i.e. 150 persons), suggesting that the first agricultursal
settlements in  south-central Ontariec were merely  year-round
sggregations of earlier territorial hunting bands (¢Spence et al.
1984), i.e. macrobands of 150-250 people (Kapches 1981b:82-83; Trigger
1976:134; 1985b:86).

Early Ircquoian or Pickering villages had an average size of only
0.46 ha (Table 28). The average house was 12.4 metres long and
contained 2-3 central hearths (Dodd et al. 1888:19,2Z). Known sites
are arranged in three clusters that occupy the sands and sandy loam
soils bordering the north shore of Lake Ontario (see Figures 45-48).
As argued in Chepters 5 and 6, however, the distribution of Pickering
sites is biased by irregular srchaeclogical coverage and preferential
site destruction. Archaeclogical survey between Toronto and Prince
Edward County, along the shore of Lake Ontario, hss been haphazard
(Roberts 1978). Further, urbanization and ssnd and gravel pit
operations have destroyed a substantial, but unknown, number of

Pickering wvillage sites. The north shore of Lake Ontario was the
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first area settled in the early nineteenth century and subsequent
urbanization has probsbly destroyed at least one cluster of Pickering
villages in what is now downtown Toronto. Quarry operations led to
the accidental discovery of most of the Early Iroquoian sites in
Pickering Township, east of Toronto (Ambrose 1931; EKenyon 1968; Reid
1975). Nevertheless, the overall geographical distribution of known
Pickering sites essentislly reflects reality; in over a century of
archaeclogical survey noc Pickering villsge site has ever been
discovered north of the Oak Ridges Moraine.

Pickering wvillage plans are palimpsests of several overlapping
longhouses (e.g. Auda [AlGo-28]) and most are surrounded by a palisade
(Richardson [BbG1l-43; Hiller [AlGs-1]; Boys [AlGs-10]). Longhouses
are positioned without apparent concern for censervation of interior
village space and a rather loose-knit socicpoliteal organization has
been inferred for Pickering communities, possibly already revolving
ground sautonomous matrilocal and matrilineal households (Trigger
1981:25,1985H:88-80; Warrick 1984:59-62). Average community size is
estimated at sbout 200 persons (i.e. 25-30 people per house and 6-8
houses per village).

Population growth is demonstrated throughout the Early Iroguoian
period. Pickering population grew steadily from approximately 2,000
to 8,000 persons between A.D. 900 and A.D. 1300. The A.D. 1300
population figure was interpolated from an A.D. 1250 value of 5880
persons and = growth rate of 0.65% per annum (average of 0.51% and
0.80% p.a. rates (see Table 47)). This represents a mean annual

growth rate of 0.35 ¥ and a doubling time of 200 years (see Hassan
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1981:1339-14C for formulae for calculating population growth rates and
doubling-times). This is an oversll rate, however; from A.D. 800 to
A.D. 1125, population increased at a slower pace of 0.18%7 per snnuam
{Table 47). Population growth occurred between A.D. 1125 and A.D. 1300
at a rapid rate of 0.55 ¥ per annum,

The ultimate cause of population growth in Early Iroquoian times
is the adoption and increasing reliance on corn agriculture after A.D.
IQOD. Despite intense debate over the causes of the sagricultural
revolution (cf. Boserup 1885; Bronson 1875; Cohen 1877; Cohen and
Armelagos 1884; Hassan 1981:208-229; Hayden 1981; Smith 19768), it is
generally agreed that increasing reliance on agriculture resulted in =
dramatic growth in human population. It is also generally sgreed (and
suprorted by "natural fertility theory"” (Bongaarts 1980)) that, at
least in its initial stages, such growth was fueled by increased
Fertility and decreased juvenile mortality. Increassed maternal health
was the result of & more reliable food base and decreased birth
spacing the result of reduced breastfeeding caused by supplementing
infant diets with cereal porridges (Binford and Chasko 1876:137-140;
Buikstra e% al. 1986; Dumond 1875; Hassan 1881:223-224; Howell
1986:181-184; Kolata 1974; Roosevelt 1984:573-578). Juvenile mortality
decreased because stored sgrieultural food would have reduced the
frequency of annual starvation episodes, trimming the peaks off crisis
mortality years (Acsadi and Nemeskeri 1970:180-181,187; Angel 1984:862;
Bender 1879:210-214; Bronson 1875:68-69; Handwerker 1883; Hayden 1981;
Kunstadter 1972; McKeown 1985:42-45.; Sanders et al. 1979:364-385;

Testart 1982:524; Weiss 1973:55). Also, when properly cooked through
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prolonged boiling, domestic plant foods mixed with small amounts of
meat would have ameliorated weanling malnutrition in lean seasons
(Buikstra et gl. 19883}. Prior to accumulating substantial disease
loads because of high population density in relatively permanent
villages, early sgriculturalists enjoyed remarkable health and a high
potential for population growth (Roosevelt 1984). This growth would
have been especially pronounced among agricultural societies that were
not geographically circumsecribed and permitted or encoursged economic
competition (Hayden 198G). The demand for children is high in such
societies (Cowgill 1875a).

The transition to corn agriculture in south-central Ontario was
gradual and the result of diffusion. Corn, followed by beans and
squash, was  imported from southwestern Ontario by the mid-eleventh
century A.D., presumably through exchange networks that involved
Central Algonkians (Younge Tradition) and Glen Mever Iroguoians
(Fectean 1986:20). The sgricultural revolution in south~central
Ontaric happened during a climatic episode (ca. A.D. 500-1200) that
was slightly warmer and moister than the present (Bryson and Padoch
1980}, perhaps explaining why the first agricnltural settlements were
located on sand plains, which were easy to till but normally prone to
drought (Willismson 1985:85). Isotopic analyses of hupsn bone
indicate that the amount of corn in the Early Iroquoian diet averasged
30% or less prior to A.D. 1100 but rose dramatically to 50% by A.D.
1300 (Schwarz et al. 1985). An increase in corn consumption after
A.D. 1100 is substantiated by a concomitant increase in dental caries

(e.g. Serpent Pits (A.D. 1000} skeletons have only 11% caries but
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those from the Miller site (A.D. 1125) exhibit a 26% caries rate)
(Patterson 1984:313). Trends in strontium and nitrogen isotope levels
in the same skeletal samples indicate that beans, if they were being
cultivated st all, were less important than meat and fish as a dietary
source of protein prior to A.D. 1400 (Katzenberg and Schwarz 1886;
Schwarz et al. 1885:202-203). Zoocarchaeological data, albeit woefully
inadequate becsuse of poor collection technigues (i.e. lack of fine
sieving and flotation), suggest that Pickering peoples consumed s
large proportion of fish, as opposed to other animsl protein (Rapches
1981b:84; Pearce 1978:19; Reid 1975:56).

Increassed reliance on corn in the course of the twelfth century
would have substantially lowered infant and juvenile mortality. Late
winter famine deaths, presumably one cof the main killers of
prehistoric hunter-gatherers in Ontario (Snow 1981), would have been
virtually eliminated by stored corn surplus. Moreover, corn mush in
addition to the meat and fish already being fed to weanlings would
have helped to reduce the risk of weanling death from the synergy
betw=en malnutrition and infection (Wetterstrom 1986). Weaning
infants on corn mush would also have enhanced fertility by decressing
the duration of breastfeeding. Given the correlation between duration
of breastfeeding and postpartum smmenorrhea (Bongaarts 1983), and
assuming that Early Iroguoians behaved reproductively 1like their
hinter-gatherer ancestors (i.e. a brief period of postpartum
sbstinence), beginning in the twelfth ecentury, prehistoric Huron-Petun
women would bave had slightly more childrerr due to closer birth

spacing. One further possibility is that the intensifieation of corn
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agriculture in the twelfth century may have promoted larger families
because of the obvious economic advantages of child labour in
agricultural societies (Cleveland 1986:277; Cowgill 1975a).

The wirtusl 1lack of Pickering burial populations precludes any
palaeodemogaphic inference concerning mortality, fertility, and
overall health status. Based on resorptive vertebral lesions on 2/69
{3%) skeletal individuals from Serpent Pits (A.D. 1175) and 1/32 (3%)
from the HMiller burials (A.D. 1125), there is a distinct possibility
that tuberculosis, and presumsbly other density-dependent infectious
diseases, established themselves among laté' Pickering populations
(Hartney 1881). The estimated 40 year duration and year-round
occupation of Early Iroguoian villages (Warrick 1988b) would have
encouraged the endemicity of faecally-transmitted parasites and
related diseases. However, disease loads do not seem to have reached
critical levels among the Huron-Petun until the mid-fifteenth century

(Pfeiffer 1984).

Uren Colonization

Pickering materisl culture underwent rapid transformation between
A.D. 1300-1330, the Uren phase of Ontario Iroquoian prehistory (Dodd
et al. 1988; Poulton 1985; Timmins 1985; Wright 1866:54-59; M. Wright
1986). In particular, horizontal pottery decoration became universal
among Iroquoisn groups in Southern Ontario (Dodd et al. 1888; Wright
1986:57) and the average size of both houses and villages increased

dramatically (Dodd et zl. 1988). While no excavated village or house
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plans are available for south-ecentral Ontario, data on Uren settlement
sites (e.g. Bennett (Wright and Anderson 19688), Gunby (Rozel 1979),
Uren (M. Wright 1986), and Willcock (Poulton 1985)) indicate a mean
longhouse length of 28 metres (range of 6-45 metres) (Dodd et al.
1988:19). Average villsge size for south-centrzl Ontario is 1.0 ha
(n=7 and range of 0.2-2.0 ha). In less than half a century late Early
Iroquoian settlements (n=4 with mean size of 0.8 ha (range 0.4-1.2))
and houses doubled in size. By A.D. 1330, the Uren population
numbered almost 11,000 people, representing an increase of 0.80% per
vear from A.D. 1250 totals {Table 47). Population growth alone,
however, does not account for the doubling of settlement and house
size, Instead, the archaecological reconstruction of regional site
sequences in southwestern Ontario suggests that increased house and
village size during the Uren period occurred primarily as a result of
the sccretion of two or more smaller villages (Pearce 1984; Willismson
1985), supplemented by the addition of new family units due to natural
increase.

Population growth in the early fourteenth century was simply a
contimiatijon of thirteenth century trends towards lower crisis
mortality and " higher fertility, both consequences of increased
relisnce on corn asgriculture as explained in the previous section and
by other researchers (Noble 1975; Pearce 1984 . 285-290).
Archaeclogical plans of Uren villages, however, reveal a fundamental
difference in sociopolitical organization. Unlike Early Iroquoian
sites, which often display several longhouses overlapped by other

houses and palisade lines, and sometimes the superimposition of entire
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village occupations (e.g. Glen Meyer sites like Calvert (Timmins 1987)
and Elliott (Fox 1986)), Uren village sites are single-component,
appear to have shorter occupation spans than Early Irogquoian sites (30
years as opposed to 40 years or more (Warrick 1988b)), and contsin a
number of non-overlapping longhouses of highly wvarisble length
arranged in two or more clusters with parallel alignment (e.g. M.
Wright 18988). The relatively large size and aligned longhouses of
early fourteenth century Irogueian villages have been interpreted as
the cr&stallization of formal matrilineages and the beginnings of clan
organization in both Ontarioc ( Peasrce 1984:2989; Trigger 1985b:92-94;
Warrick 1984:66; M. Wright 1986:63) and New York (Engelbrecht 1985:16;
Niemezycki 1984:85-89).

Comrunity size during the Uren phase would have averaged 400-500
people and begun to strain the sociopolitical mechanisms that govern
egalitarian communities below a normative size of 350 to 450 people
{Forge 1972:370-375). Village fission, a common occurrence among
tribal socleties experiencing growth, now appears to have been the
safety wvalve used by the prehistoric Huron-Petun to relieve .the
pressure of over-sized commnities, beginning about A.D. 1300.
Because of geographical constraints imposed by Lake Ontario and the
poor sagricultural soils of the Oszk Ridges Moraine (Chepman and Putnam
1984), sociopolitical constraints imposed by the hunting territories
of neighbouring Iroquoian groups to the east and west, and ecological
constraints imposed by deer densities (assuming deer hides were the
primary source of winter clothing (Gramly 1977)), newly-created Uren

commnities were forced to hop over the (Oak Ridges Moraine and
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colonize climax forest in the sandy uplands of southern Simcoe County
(Warrick and Molnar 1986;. With densities of 4-7.8 deer per square
kilometre, the north shore of Lake Ontario, bounded by the Oak Ridges
Moraine, the Credit River, and eastern margin of Prince Edward County
{spproximately B000 square kilometres in  total area), could have
supported enough deer for only 3300-8300 people dependent on the herds
for clothing, assuming a 50% kill rate and a demand for 3.6
hides/person (Gramly 1977; Starns and Relethford 1985). Sometime
between A.D. 1250 and A.D. 1300, the Huron-Petun population exceeded
this eritiecal threshold. The low freguency of deer bone (<10%
(KEapches 1981a)) in settlement sites such as Thomson [AkGt-20]} and
Elliot [AkGt-2] indicates that deer were becoming locally scarce in
the Toronto region by the early fourteenth century. Local extirpation
of deer herds would have exacerbated this situation, forcing certain
communities to hunt for deer at great distance from their settlements
or to relocate farther north. The Wilcox Lake site [AlGu-17], on the
southern edge of the Oak Ridges Moraine, is probably one of the Uren
communities that adopted the latter option. Only after A.D. 1300,
however, did Uren phase communities relocate beyond the Oak Ridges
Moraine. Over =z century of archaenlogical research has failed to
discover any wvillage site in Simcoe County dating earlier than A.D.
1275. In fact, the Barrie site [BeGw-18], a 1.0 ha village situated at
the terminus of ZKempenfelt Bay (Figures 49 and 54), is the only
documented Uren phase village north of the Oak Ridges Moraine (Ridley
1358). Thus, the historic heartland of the Huron-Petun, Simcoe

County, was not permanently settled by Iroguoians until the early
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fourteenth century, 400 years after the initial adoption of corn
sgriculture.

Alternative explanations for the amalgamation and long-distancc
migration of certain Uren comminities are warfare (Trigger 1980b:86-
99; Wright 1968; Wright snd Anderson 1863), trade (Hayden 1978), =and
climatic change (Warrick 19€4:85). However, none of these is
supported by archaeological evidence. Rather than the result of =a
bloody conquest of Glen Meyer by Pickering peoples (Wright and
Anderson 1969), the Uren phasse transition sppears tc have occurred
relatively peacefully (Pearce 1984; M. Wright 1986). Furthermore, a
re-evaluation of the origins of Ontario Iroquoian tribal warfare
reports no clear archaeological evidence for cannibalism, defensive
fortifications or defensive siting of villages during the fourteenth
century (Warrick et al. i987). There is also little material evidence
for exchange during the early fourteenth century, except for the
importation of Onondaga chert blanks inte south-central Ontario (Bill
Fox, personal communication 1888), Trade in perishables, such as
corn, fish, hides, and nets, between Iroguoians and northern hunter-
gatherers (Trigger 1976:165-168) is inferred to have begun in Early
Iroguoian times, perhaps as early as the eleventh century A.D. (Wright
1966:101). Pickering and Uren-style pottery has been recovered from
the Frank Bay site on Lake Nipissing, probsbly 8 Ripissing summer
aggregation camp (Trigger 1976:170). Several other Algonkian sites in
Northern Ontario have yvielded Iroquoian pottery (Trigger 1976:170-
171). The presence of Iroguoian pottery in Northern Algonkisn sites

indicates direct contact betwszen the two groups, probably trade. Just
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where the actual trading occurred is not known, although t wvery
of short-term camps oceupied indisputsbly by late Pickerir Uren
people, such as the Methodist Point site on Georgian Bay (Smith 1979)
and the Mystery site (Warrick 1988a) in Barrie, sugdest that trade may
have been initiated in Simcoe County. Nevertheless, it is difficult
to see how low volume exchange in consumsbles rather than rare weslth
items would Thave promoted economically-competitive Iroquoian
households and linesusecs, ultimately resulting in long-distance
migration and the emergence of large communities (ef. Hayden
1978,1979; Hayden and Cannon 1882).

The onset of a cooler and perhaps drier climate ca. A.D. 1200~
1300 (Bryson and Padech 1980) in the Great Lakes region has been
invoked as a potential canse of the abandonment of sandy soils and the
northward movement of Uren villages (Warrick 1984:85). However, 75%
of sll Uren phase sites are situated on loamy sands or ssndy loams
(Dodd et =l. 1988), hardly an abandonment of such soil groups.
Moreover, if the climate truly had become cooler and drier after A.D.
1300, the migration of an entire Uren community in the Toronto region
80 lm north mnd its reestablishment on ssndy soils near Barrie defies
explanation.

Palaeodemography =and palaeopathology are poorly documented for
Uren times because of inadeguate burial populations. The Tabor Hill
ossuary [AlGt-5], believed to have been associated with the Uren phase
Thom=son [AlGt-20] village, was excavated in the early 1950s and
vielded 523 individuals from two pits (Clmrcher and Kenyon 1880).

Unfortunately, the palaeodemographic analyses are so incomplete that
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life tamble construction and estimation of vital rates are not possible

(Jackez 1986:35).

Hiddleport Population Explosion

The Middleport phase of Huron-Petun developmental history, A.D.
1330-1420 (Dodd et al. 1988; Warrick and Molnar 1986), witnessed =a
veriteble population explosion; in less than a century population
Jumped from 11,000 to 29,000 persons (Table 47), representing a growth
rate of 1.07% per annum, which has rarely been equalled for Neolithic
socleties (see Table 5). Earlier researchers (Noble 1875:44; Fectsan
1986; Trigger 1978:143; Warrick 1984:62-83; Wright 1966:59), based on
disparate types of data, had suspected that the Ontario Iroguoian
population grew in the fourteenth century but no one had anticipated
such rapid growth. Norman Clermont (31980:162), for exsmple, proposed
& constant rate for Iroquoian population incresse between A.D. 1250
and A.D. 1500 of only 0.08% per annum. Moreover, suggested economic
canses of Middleport population growth, such as inereased relisnce on
corn (Wright 1966) or the intrcduction of beans (Noble 1875), are not
borne out by palaeodietary (Schwarz et al. 19855 or archaecbotanical
(Fecteau 1985,1886) data. The Middleport people occupied almost every
habitable niche of south-central Ontario, except for Vietoria County
and théarhistoric Petun region (see Figures 50-54). Only 53% of
Middleport village sites are situated on sandy loam soils, the
remainder occupy heavier loams (Dodd et al. 1888:21). The average
village covered an area of 1.2 ha (n=53, range 0.3-3.0 :ha) and

contained a dezen or so longhouses with a mean length of 33.1 metres
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(n=18, range 12-45 metres (Dodd et al. 1888:22)). Thus, Middleport
houses were only seven metres longer than those of Uren times,
implying that burgeoning matrilinesges were accommodated in a greater
number of houses, not in increasingly larger ones. | Likewiss,
Middleport and Uren community size is roughly eguivalent, except that
8 few sites exceed 2.0 ha, particularly in the Late Middleport
phase. This would translate into a village populstion of over 1,000
people, implying that late Middleport communities must have been
governed by a council composed of representative leaders from
constituent clan segments (Trigger 1985b:93).

Why did Middleport population increase at such 2 rapid pace? The
potential of small groups of young, healthy humans to rapidly colonize
viréin land is well-known to demographers and archaeclogists
{Ammermzn and Cavalli-Sforza 1984; Hsmmel and Howell 1987:146; Haesan
1981:193~-2083. Refefring to Figure &4, Middleport population growth
occurred primarily in Simcoe County. The prehistory of Simcoe County
displays a-marked hiatus in human occupation between A.D. 500 and A.D.
1300. Although this might be only an apparent hiatus, reflecting the
tendency of previous archaeological work to concentrate on large
sgricultural wvillage sites, it is unlikely'that the -low density of
large mammals in the prehistoric climax forest uplands of Simcoe
County could have supported large bands of hunter-gatherers (Lanﬁox
et al. 1986: 185186 . While short-term exploitation by local
Algonkian hunter-gatherers or by seasonal long-distance forays to the
interior and lakeshores of Simcoe County by Early lroguoian hunters

end fishermen from the sixth to fourteenth centuries A.D. is not
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ruled out, palaecenvironmental evidence from the Wiacek site [BcoGw-
28], a late Middleport village in southern Simcoe County, indicates
that Middleport settlers were forced to clear fields out of mature
maple-beech forest (Lemnox et al. 1886). Thus, the first Uren
villages (e.g. Barrie [BeGw-183 and Little II [BcGw-28]1) in Simcos
County were true sgricultural colonies.

The temporal-spatial distribution of Middleport settlements in
Simcée County represents a bidirectional expasnsion from a centre near
present—day Barrie, at the end of Kempenfelt Bay, Lake Simcos (see
Figure 54). In southern Simcoe County, the reloeation distances of
Middle Iroquoian villages averaged 2.4 km/Feneraticn or only 0.1
km/year . In northern Simcoe County, however, the mean generational
movement of early Hiddle Ircqueian villages was 27 km (five village
relocations ranging 20-36 km [see Figure 541) or about 1 km/year -
conforming perfectly with z  "Wave of Advance” model of population
growth and expansion intoc a new environment (Ammerman and Cavalli-
Sforza 1984). 1In fact, the similarity between the Middle Iroquoian
settlement of northern Simcoe County and the Linearbandkeramik
settlement of Central Europe is striking. Both were swidden
sgricvituralists in temperate forests; both populstions were expanding
rapidly ( 1.1 - 1.5 % per annum); énd new villages were established
each generation sbout 25 km from the old ones (Ammermsn and Cavalli—
Sforza 1884:57,72-78,155). Moreover, the Middle Iroguoian populstion
explosion is best described by a logistic or S-shaped saturation
growth curve (Figure 43), the type predicted by the "Wave of Advance"

L.
model. In summary, archaeological evidence (i.e. the sudden
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appearance of agriculture, Iroquoian material culture, and village
settlement, and =a rapid population growth rate favours a demic
diffusion (Iroquoian migration) as opposed to & cultural diffusion
{Iroquoianization of local hunter—gatherers) model for the Middle
Iroquoian settlement of Simcoe County.

In addition to rapid population growth, the fourteenth century in
south-central Ontario was a time of rapid culture change. The
appearance of ossuary burisl, an elaborate smoking pipe complex
(Smith 1887), sweatbaths (MacDonald 1988), large longhouses rlustered
in aligned groups in large communities, and a new universzl horizontal
decorative motif on pottery sugdest that fourteenth century Huron-
Petun as well as thelr Neutral neighbours were developing more complex
sociopolitieal units, such as clans, in an effort to integrate large
unwieldy comminities (Engelbrecht 1985; Trigger 1985b:93-84).

Palaecdemographic data suggest that high fertility  and
declining infant and juvenile mortality was responsible for the
Middleport population expiosion. Recent palaecdemographic  work
(Buikstra et gl. 1986; Jackes 1986) has formulated relative measures
of fertility and juvgpile mertality from abridged 1life tables.
Applying these measures to the Fairty, Uxbridge, and Kleinburg ossuary
life tables s=uggests 8 decline in both fertility and Jjuvenile
mortality from A.D. 1350 - A.D. 1800 (Table 48). In other words, the
early fourteenth century Fairty population, = growing one, possessed
relatively high fertility and declining juvenile mortality rates.
The Fairty people (ca. A.D. 1350) were characterized by = life

expectancy at birth of 24 years, average adult lifespan of 37 years
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and 40% of those born reached adolescence. Palaeopathological
analyses have identified a Z-3% skeletal incidence of tuberculosis
{Hartney 1981), =& 14-26% rate of dental caries, a low incidence of
trauma (4% healed fractures), and a relstively high rate of
osteoarthritis and other degenerative bone disease (20-40%) (Anderson

1963; Patterson 1984).

Late Prehistoric Population Nucleation and Sociopolitical Change

By A.D.1450, the fourteenth century surge in population had
slowed to a trickle (annual growth rate of less than 0.4 % per annum),
and by A.D. 1475 it had stopped altogether. Huron-Petun population
peaked and stabilized at 30,000 people in the fifteenth century
(Table 47 and Figure 43). Demographic stability among the prehistoric
Huren-Petun was accompanied by a series of interrelated historicsal
events: unprecedented settlement nucleation at both the community and
regional level, spread of density-dependent diseases such as
tuberculosis, development of  trade networks with the Shield
Algonkians, formation of tribes, chronie inter-tribal warfare, and the
immigration of refugee St. Lawrence Irogquoian communities.

Late Prehistoric communities were substantially larger than
Hiddle Iroquoisn ones. On aversge, Late Prehistoric villages covered
1.7 ha (n=130; range from 0.4-5.4 ha). The largest villsges, such as
Lalonde [BeGx-19] at a remarkable 5.4 ha and Cleary [BbGw-10] at 4.6
ha, would have held close to 2,500 people apiece! Late Prehistoric
longhouses at£ained incredible sizes too; while there are no fully

excavated examples from south-central Ontario, early to mid-fifteenth
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century Neutral longhouses commonly exceeded 50 metres in length
(average 47.8 metres (Dodd et =al. 19888:22)), and some reached
monstrous proportions, such as the 80 metre Slack-Caswell house
(Jamieson 1988), a 93 metre dwelling at the Moyer site (Wagner et al.
1873), and a 124 metre longhouse at the Colemsn site (R. MacDonald
1988). Extremely large houses sppear to have grown over time by
periodic extensions of one or both ends, accommodating two to four new
nuclear families per expansion (R. MacDonald 1887:60-63). In certain
cases, such as House 1 of the Coleman village site in southwestern
Ontsrioc, house extensions doubled original house size (R. MacDonald
1986:32). Over 30% of all fifteenth century houses show at least one
extension; in contrast only 8% of Early Iroquoian and historic Huron
longhouses exhibit extensions (Dodd 1884:358). In light of the
Middleport growth rate of 1.1% per annum, &a series of ‘“baby boon"
generations would have been created throughout the fourteenth and in
the early fifteenth century. Upon reaching maturity and marriage,
each "baby boom" generation would have required a large number of new
compartments to be added to existing longhouses within the 30 year
lifespan of each house. Although population growth had ceased by A.D.
1450, demographic inertia (i.e. a bottom—heavy sage pyramid
characteristic of rapidly-growing populations (Wrigley 1969)) would
have continued the trend in house extensions until the early sixteenth

century. If martilocal and matrilineage rules were strictly followed

in Late Prehistoric times, originally large households in & villsge . -

would be expected to exhibit the highest number of end extensions.

This expectation is borne out in the archaeological record (Dodd
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1984:267). Conseqguently, household immigration or the amalgamation of
two or more existing houses need not be invoked to explsin Late
Prehistoric house extensions (Hayden 1979; R. MacDonald 19886:83).
Concomitant with the growth of longhouses, Late Prehistoric sites
expanded to cover areas of 4.0 ha or more. Unlike longhouse growth,
which was primarily driven by intrinsic population growth and
correspondingly high rates of nuclear family formation, the sudden
appearance of massive villages in mid-fifteenth century south-central
Ontario probably resulted from the asmslgamation of several smaller
neighbouring settlements. The Draper village [AlGt-2], for instance,
grew from an original core of 1.2 ha to a total size of 4.2 ha
{including Draper ©South Field expansion) by the accretion of five
separate settlements during its estimated 35 year lifespan (Finlayson
1985; Warrick 1988b; see Chapter B and Figure 32). A similm_._"
developmental history is inferred for the early fifteenth century
Cleary site [BbGw-10] (Warrick 1986). Based on the appearance ca.
A.D. 1400-1450 of the defensive siting of settlements on high ground
by forks in streams, as well as multiple-row palisades, scattered
lumsn bone in village middens (Warrick et ml. 1987), and osteological
evidence for death by interpersonal violence (Williamson 1978) in
Ontario Iroguoian &and St. Lawrence Iroquoian sites, warfare was
probably the motivating factor behind such unprecedented growth in
settlement size (Finlayson 1985:439; Pearce 1984; Trigger 1985b:98-
103). A Huron-Petun population of 30,000 would have seriously
impaired the regenerative capacity of deer herds in s=outh-central

Ontario (Gramly 1877; Starna and Relethford 1985; ecf. Trigger
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1976:132-133, 1985b:98). Local extermination of deer herds and fierce
competition over rights to hunt diminished remaining ones may have led
to outright warfare between emergent, non-allied Huron-Petun tribes.

Increased trade between the Huron-Petun and Shield Algonkians
beginning ca. A.D. 1450 can be inferred from village site
distributions. Prior to this date, Huron-Petun settlement was
concentrated far south of the Frontenac Axis (Figure 55), with its
relatively short growing season and extremely shallow, stoney soils
(Chapman and Putnam 1984). During the mid-fifteenth century a number
of Iroguoian settlements were established along the southern margins
of the Shield (Figures 58 and 82). While it is possible that some of
the smaller and most northerly sites were in fact occupied by
Irequoiasnized Algonkians (similar to the Ottawa and Ripissing of the
seventeenth century) (Peter Ramsden, perscnal communication 1888), it
is generally believed that the Jamieson earthwork village [BeGr-1] and
the .Quackenbush site [BdGm-1) are bona fide Huron-Petun settlements
(Ramsden 1977a,1981). Based on excavated finds of literally hundreds
of stone axe fragments in various stages of manufacture from
Quackenbush, it has been postulited that this village controlled a
major portion of the stone axe trade in Late Prehistorie south-central
Ontario (Peter Carruthers, personal communication 1988). Neighbouring
Algonkian hunters probably supplied foodstuffs (dried fish and meat),
furs, and deer hides to the Iroquoisn inhsbitants in exchange for
dried corn, tobacco, nets, pottery, and axes (Trigger 1876:166-174).
The gradual northwesterly movement of Huron-Petun populstion

throughout the Late Prehistoric period (Figures 56-61) is perhaps a
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result of intensification of these exchange networks between Algonkian
honters and Iroguoian farmers (Trigger 1976:166-174; 1985b:1B0).
Clusters of Huron-Petun settlements sppear in the sixteenth
contury (Figure 63), likely indicating the formation of tribsl
groupings. House size declined dramaticslly (mean length only 28
metres (Dodd 1984:270)) in the sixteenth century but wvillage size
remained large (mean 1.7 ha); 1late Late Prehistoric wvillages were
composed of smaller but more numerous households. The formation of
tribal allisnces, integrated and sustained by clans, sodalities,
sweatbathing, smoking, feasting, trade in exotic goods and ossuary
burial (Warrick 1984:67-88), replaced strong matrilineages with more
flexible clan segments (Engelbrecht 1985:15-17). It is tempting ¢to
identify the archaeclogical site clusters in Figure 83 with prototypes
of the historical Huron tribes: Attignawantan (Penetang Peninsulsa);
Attigneenongnahasc (central Simcoe County); Arendarhonon (Vietoria
County); Tahontaenrat {one or two villages of the Toronto cluster);
and Petun (bulk of the Toronto cluster). The reputed (Thwaites 183B-
1901, 16:227-229) two hundred year antiquity of the Attignawantan and
Attigneenongnahac tribes is demonstrated archaeologically. Likewise
the association of the Arendarhonon tribe with the cluster of Late
Prehistoric sites in Victoria County seems fairly certain (Trigger
1976:156). As the historic Tahontsenrat tribe could all fit into one
village, four of the five large Late Prehistoric Toronto villages must
have been ancestral to the Petun. Petun pottery styles (e.g. Blue
Mountain Punctate) occur in collections from some of the early

protohistoric sites of the Toronto region (William Fox, personal
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communication 1988).

Immigration of St. Lawrence Iroguoians to the south-central
Ontario Iroquoian wvillages in the final decade of the fifteenth
century and possibly over the course of the sixteenth century is
inferred from the presence of small quantities of BSt. Lawrence
Iroguoian pottery in Late Prehistoric Huron-Petun wvillage sites
(Damkjar 1982; Nasmith 1981; Pendergast 1985; Ramsden 1988; Trigger
1985b). The westernmost St. Lawrence Iroquoians occupied two major
areas in prehistoric times: Jefferson County in New York State and
Grenville County in eastern Ontario (Pendergast 18975, 18985), with
still other groups living along the St. Lawrence River as far
dovnstream as the Quebec City area. Although St. Lawrence Irogueian
site chronology is problematic (Timmins 1985), both of the western
areas appear to have been abandoned by ca. A.D. 1500 (Bradley 1987:84-
87; Pendergast 1985). Fortunately, 5t. Lawrence Iroguoian pot
decorative styles are highly distinctive and different from Huron-
Petun ones. Locally made St. Lawrence Iroguoian pottery (Trigger et
al. 1980) occurs in sinall percentages in 8 number of Late Prehistoric
and early protohistoric Huron-Petun village sites, the majority of
which are located in Victoria County (see Table 50).

Assuming that the proportion of S5t. Lawrence Irogueoian pots in
Huron-Petun wvillages was roughly egquivalent to the proportion of St.
Lawrence Irogquoian potters (and their families) resident in those
villages, = sizesble group of St. Lawrence Iroquoian immigrants appear
to have settled in the Trent Valley ca. A.D. 1500 (Table 50)._ Taking
into sccount total populations of relevant villages, this ‘migration

involved approximately B850 St. Lawrence Iroqueians, distributed in six
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or seven villages. Consistently small percentages of 5St. Lawrence
Iroquoian pottery in sixteenth ceitury Huron-Petun sites indicate
either a constant trickle of St. Lawrence Iroquoisn refugees or simply
second snd third generation St. Lawrence lroguoilan potters,
descendsnts of the first immigrants. Unfortunately, other than the
estimates provided from ceramic evidence, the sixteenth century S5t.
Lawrence Iroquoian immigrations are not wvisible in archaeological
settlement remains (see Table 44).

Takie 50. Relstive Frequency ot 5t. Lawrence lroqueian Pottery in Huron-Petun
Village Sites.

Site Date 1 5t, Lawrence Reference
{years A.D.] Iroquoian rims

Hillier [Al6i-3] 1470- 145 P Ransden 19773
Hardrock [Hdor-Z} 4p0-14%0 0.4 famsden 1577:
Payne [Al1Gh-2] Jden-1480 P Ramsden 1977:
Lite {Bb&i-1] L4Fe-150 1 Pendergast 1972
Waupoos [HaBg-11 1470-1 50 d Ramsden 1977:
Draper [Al16t-2] 1479-1510 e Raasden 1977
Elack Creet {Akbv-11] 1470-1000 .0 Ragsden 19773
Thagre [Bbbr-2] 4y &, Danaidson 1562
Jackes [Akbu-3] 149¢-1500 e Noble $974
Keffer [RAkGv-14; 14%5-1500 I &, Hursey pc 1986
Duan [Rdbg-17 1500-154; in,f Ramsden 19E1
Lean [BcGg-2] 18iu-1547 0.0 Rassden 1977c
Parsons [Akbv-E) 15Z0-1550 L RFagsden 1977z
Lucas [Bbbv-322] 1530-15s7 1.7 Warrick 19882
Coulter [Bgbr-&] 1534150 b Dagh jar 1962
Kirche [BcBr-4] 1525-1560 &0 Naseith 19ci
Hunter's Oro #17

{Bchv-2] 1530-15040 L Ridley 19&é
Forget [Beb:-2i] 1530-15a0 il #idley 1973
Sopher [Bdbu-1] 1830150 U fancden 1977:
Mckenzie-Wocdbridge

[AkBY-2] 104¢-1570 2.8 Ramcden 19772
Ward [BbBr-3] 13401570 1.0 Ramsden 1981
Benson [Rdbr-2) £950-1560 g0 flamzgen 1977¢
Sidey-Mackay [BbHz-&] 1570-153¢ .0 Ramsden 1%77a
furora [Habu-2] $870-160% $.6 kagsden 1577a
Trent [Bcbr-3] 1580-160¢ 13- 2% kamcgen 19813

6. Ditb pr 1%EE

MacMurchy [Bchb-2&3 1600-1820 1] Faaider 1977¢
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Intense debate surrounds the relationship between the Huren-Petun
and St. Lawrence Iroquoians(see Trigger 1985b:144-'48), but there is &
growing consensus that the St. Lawrence Iroquoians sought refuge among
the Huron-Petun to escape constant raiding and harassment by the New
York Iroquois (Bradley 1887:84-87; Ramsden 1888; Trigger 1887). The
Iroquois or Five Nations Confederacy, according to a reanalysis of
oral tradition and solar eclipse chronologies for the Northeast, seems
to have originated ca. A.D. 1536 (Snow 1987b). With the cessation of
intertribal hostilities, Five Nations warriors would have directed
their status-seeking energies farther afield. The coincidence of the
erystallization of the Five Nations confederacy and sbandonment of
traditional St. Lawrence Iroguoian homelands in the first decades of
the sixteenth century are causally linked. Keasons for the final
disappearance of the Hochelsgan and Stadaconan St. Lawrence Irequoians
remain a mystery (Trigger 1885b:106-107,144-148, 1987), but st least
one village in Victoria County, the Trent site [BeGr-5], which has
vielded over 35% St. Lawrence Iroquoian pottery and Period I glass
beads (A.D. 1580-1600) (Gordon Dibb, persconal communication 1888), may
represent the last remnznts of this onece populous Iroguoian group.
The possibility that the Hochelagans and Stadaconans were also ravaged
by epidemics of European disease in the sixteenth century (Snow and
Lanphesr 1988) should not be ruled out. Jacques Cartier (Biggar
1924:204) observed in December, 1535 that over 50 Stadaconans (asbout
10% of the villsge population) had died from an unknown disesase
(Trigger 1985b:237)

Stabilization of the Late Prehistoric Huron-Petun population at
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about 30,000 was the result of a lower fertility rate, not increased
infant mortality (Jackes 1986). Skeletal anslyses of the Uxbridge
population, dating ea. A.D. 148(G-1490, have revealed a rather
unhealthy picture of fifteenth century Huron life: chronic protein-
calorie malnutrition, & very high incidence of tuberculosis(at least
47 skeletal involvement (Pfeiffer 1988)) (and presumsbly other
density-dependent diseases and parasites), and a large number of
deaths and injuries caused by interpersonal violence (i.s. tribal
warfare) (Pfeiffer 1984; Pfeiffer 1988; Pfeiffer and King 1883;
Pfeiffer et =al. 1886). Despite 8 high morbidity, however, the
Uxbridge population had s lower juvenile mortality (only 32% of the
burial population under 15 years of age) and a slightly higher adult
life exéecﬁancy (average length of life 37 vears (e(=25)) than the
fourteenth century Fairty population. Uxbridge women were having
fewer children (see Table 468 for relative fertility estimstes), at
lesst partly as a result of declining health. Malnourished mothers
are more prone to infection and tend to produce less breast miii: when
lactating. Infants of such mothers suckle more because they get less
milk per feeding. Since the frequency and intensity of suckling (i.e.
nipple stimnlation) is the major factor responsible for postpartum
amenorrhea, malnourished mothers will have longer birth spacing, hence
lower fertility, than sadeguately nourished ones (Tyson and Persz
1978). In addition, malnourished women tend to have shorter
reproductive lives, irregular ovulation, and a higher probability of
miscarriage (Frisch 1878). In summary, chroniec malnutrition, high

disease loads, overcrowded house life, and stress caused by endemic
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tribal warfare would have effectively lowered +the fertility of
fifteenth century Huron-Petun women. It is also possible that at this
time the Huron-Petun began to avoid intercourse while nursing to
ensure sn sdequate supply of breastmilk. This would have contributed

to a lower birth rate (Winikoff 1882).

Protohistoric Huron-Pstun Population

Approximately A.D. 1550, European metal items began entering
Huron-Petun villages and ossuaries (Fitzgerald — 1983; Trigger
1985b:151-152), signalling the end of the prehistoric period. The
pcpulation of the Huron-Petun hovered at 30,000-28,000 from A.D. 1550
to A.D. 1608 (Tabie 47). Contrary to popular opinion (Brasser 1978;
Dickinson 1980; Dobyns 1883; Garrad 1980; Martin 1978; Ramenofsky
1987a,1987b), there is no archaeclogical evidence for catastrophic
depopulation of the protohistoric Huron and Petun from Europesn
disease epidemics. While a slight reduction in population during late
protohistoric times from 30,000 te 28,000 persons could be due to
limited protohistoric epidemics, this reduction is more likely the
result of either the standard error of +/- 10%4 inherent in making
regional population estimstes from settlement area ¢(De Roche 1883:190)
or a consequence of the declining birth rate in Late Prehistoric
times. Perhaps the most significant demographic event of the late
sixteenth and first decade of the seventeenth century in south-central
Ontaric wass the regional contraction of settlements that culminated in
the formation of the Huron and Petun tribal confederacies (Garrad

1880; Trigger 1876:156-1863).
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Protohistoric Huron and Petun villages averaged 1.8 ha in size
and contained longhouses with mean lengtiis of 25.8 metres (Warrick
1984:137). In spi*te of these similarities to Late Prehistoric sites,
protohistoric wvillages exhibited slightly  higher residential
densities: 60 hearths/ha, exemplified by sites such as Seed [AkGv-1],
McKenzie-Woodbridge {AkGv-2], and Ball [BdGv-2]. A brief period of
intense hostilities was probably the cause of increased residential
density among the protchistoric Huron. In the 1630s, the Huron
informed the Jesuits that they had waged “"cruel wars” with the Petun
just before the arrival of the French (Thwaites 1896-1901, 20:43), or
ca. A.D. 1580-1808. The large Huron villagez of this time not only
were constructed in highly defensible locations (often with ravine
edges on three sides) but were surrounded by massive palisades,
averaging three to four rows thick (Burgar 1888; Johnson 1980; Knight
1987; Ramsden 1877b). 1In addition to this evidence for the existence
of intense warfare in late sixteenth century Ontario, there is =&
pronounced and rapid regional contraction of settlement about A.D.
1580-1600, indicating the formation of +the Huron and Petun
confederacies. From information that the Huron relayed to the Jesuits
(Thwaites 1896-1901, 18:227) in 1639, the Arendarhonon, the
easternmost tribe of the confederacy, moved into Huronia ca. A.D.
1580, and the Tahontaenrat joined the Huron confederacy mbout A.D.
1610. The abandonment of Victoria County about A.D. 1580 suggests
that the Arendarhonon moved into Huronia from the east. The
derivation of the single Tahontaenrat village is slightly more

problematical, although the Early Historic <(ca. A.D. 1580-1610)
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Figure 84. Location of protohistoric Huron-Petun village sites in
south-central Ontaric. (Key: e site < 2.0 ha; e site 2 2.0 ha)
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Graham-Rogers [BbGw-2] village site from Innisfil Township seems the
best candidate (Ramsden 1877a.

The protohistoric Petun consisted of only two villages (Sidey-
Macksy {BbHa-B] and Young-McQueen [BeHb-173) and perhaps a third
smaller settlement (White-Coyle [BecHa-21), amounting to only 2,000
people (Table 47, Figure B8). Based on pottery type similarities,
especially the relatively high frequency of Neutral pottery (e.g.
Lawson Incised) and Seed Incised pottery, it is probable that the
first Petun settlements were long~distance relocations of wvillages
formerly sited in the Humber River drainage of the Toronto region,
such as Seed [AkGv-1] and McKenzie-Woodbridge [{AkGv-2] (Garrad 1980;
Ramsden 1877a). The sudden growth of Petun population to a total of
about 6,200 people by A.D. 1820 (Table 47} is the result of large-
scale immigration, primarily from Imnisfil Township in southern Simcoe
County. At least four large Late Protohistoric villages (e.g. Molson
[BeGw-27] and Cooper [BbGv-20]), vielding 75-85% Sidey Notched
pottery, the ceramic hallmark of the historic Petun (Garrad 1880),
have been discovered in Innisfil Township (Hunter n.d.; Warrick
19881). Innisfil Township was sbandoned by the Iroquoisns ca. A.D.
1610.

Palasodemographic analysis of the Kleinburg ossnary (A.D. 15B80-
1600 (Kenyon and Kenyon 1983)), situated in the Humber River cluster
of early protohistoric sites (Figure 40), reveals a reasonably high
life expectancy at birth (e0=25), a low juvenile mortality rate (only
28% of the burial population less than 15 years old), & long adult

lifespan (average of 42 years), but a low fertility rate (estimated
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Total Fertility Rate of 4.0 children) (see Table 48; Jackes 1888;
Pfeiffer 1983). An extremely high rate of dental caries (41%
(Patterson 1984 )) is substantiated by palaeodietary analyses
suggesting a diet composed of 50% corn, 25% fish, and lesser amounts
of meat and beans (Katzenberg and Schwarz 19865; Schwarz et al. 1985).
Lack of palaecpathological data preclude inferences sbout the health
of protohistoric Huron and Petun groups, but vital rates suggest not
mich difference between the Uxbridge and Kleinburg populations, except
that the Kleinburg population probably did not have as high an

incidence of tuberculosis (Pfeiffer and King 1883).

Seventeenth Century Huron-Petun Population

Prior to A.D. 1834, when the first recorded epidemics of European
disease struck the Huron, the combined Huron-Petun population totalled
30,000-35,000, according to seventeenth century accounts (Biggar 1922-
1936, 3:122; Thwaites 1896-1901, 6:59; 7:225; 8:115; 10:313; Wrong
1839:81), archaeological data (see Table 47 in Chapter 8), and
ethnohistorical identification of villages (Figures B839-74). Except
for the BS5t. Lawrence Iroquoian immigrants of the late sixteenth
century who added about 1,000 pecple, Huron-Petun population size
remained remarkably stable from A.D. 1450 to A.D. 1633.

Several factors contributed to demographic stability among the
late prehistoric and historic Huron-Petun. In A.D. 1623, Gabriel
Sagard, a Recollet missionary living with the Huron, observed thsat
Huron families were smaller than those in France (Wrong 1938:127).

Including parents, early seventeenth century French families averaged
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only 4.4 members (Grigg 1980:55-58 and Figure 41)7 .. i sbridged life

table for the Kleinburg ossuary (A.D. 1590) suggesis = iow. fertility
rate (Total Fertility Rate = 4.0) (Table 46), completely in line with
that expected for seventeenth century Huron-Petun marriage, birthing,
and breastfeeding practices.

Early and universal marrisge appears to have been the norm among
the historic Huron-Petun and often occurred after the first signs of
pregnancy in a young woman {(Biggar 1922-1936, 3:138-140). Huron
marriage was monogamous but divorece was very common (Thwaites 1836-
1801, 8:119-121, 15:79; 28:51-53). Societies with high divorce rates
tend to have lower fertility rates (Bongaarts 1883; Nag 1875:23), but
the effect of high divorce rates on fertility may not have been
pronounced because of relaxed Huron attitudes to youthful sexual
intercourse outside of marrisge (Biggar 1922-1938, 3:137-138; Wrong
1839:124).

Huron births were not normally attended by a midwife (Wrong
1939:130). Birthing complications (about 10-20% of births) in the
absence of a midwife may have contributed to a rather high perinatal
mortality rate and lowered Huron fertility (Trigger 19876:133). Infant
and juvenile mortality rates were high (Jackes 1886), presumebly due
to unhygienic conditions of longhouse life (Thwaites 1886-1901, 10:891-
93, 17:13-15; Wrong 1833:93-95), protein-calorie malnutrition from a
predominantly corn diet (Pfeiffer et al. 1986; Wetterstrom 1988), and
periodic famines (Heidenreich 1971:168).

Perhaps the single most important cause of low Huron fertility

was the two to three year period of breastfeeding and post-partum
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sexual abstinence documented for the seventeenth century (Thwaites
18386-1901, 8:127). Prolonged {(at least three vyears for early
twentieth-century Five Nations Iroguois (Shimony 1961:208)) and
intense breastfeeding is directlv responsible for long post-partum

ammenorrhea and a 2-3 year birth-spacing (Bongaarts 1980,1883).

Postpartum abstinence for the duration of prolonged breastfeeding can
ensure births that are spaced 3-4 vyears apart (Bongaarts 1983).
Spousal separation, in intervals totalling up to six months each year
for the Muron (men went hunting, fishing, trading, and warring from
the late spring to the early fall (Heidenreiech 1871; Trigger 1868)),
would have augmented the spacing between births (Engelbrecht 1887:19).

Abortion and infanticide, although documented for the eighteenth
century Five Naticone Iroguois (Engelbrecht 1987), were not noted as
being practiced to any noticeable extent by the seventeenth century
Huron. In faet, they highly welcomed births, particolarly those of
girls (Thwaites 1836-1901, 15:181-183; Wrong 1933:127). Spontaneous
abortions may have been fregquent, given the heavy workload of a Huron
woman (Engelbrecht 1887:18-17).

In summary, the stagnation of Huron-Petun population from A.D.
1450-1850 was the result of low fertility produced by both
environmental factors, including constraints imposed by the density of
deer herds (Gramly 1877), corn sgriculture, and tuberculosis asnd other
density-dependent diseases, and by cultural factors, including the
long duration of breastfeeding and post-partum sexual abstinence.

The demographic history of the seventeenth century Huron and
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Petun is best summarized in four chronological pericds: A.D. 1B15,
1623, 1834-39, and 1840-1850. These correspond to historical counts
that were made of Huron-Petun population =and settlements. As
explained in Chapter 6, villages plotted in Figures B89-76 are based on
historical identifiecations of archaeological sites that were made by
netching the age, duration, size, and geographical location of each
archaeclogical site with a documented seventeenth-ecentury villsge.

Villages not yet discovered by archaeclogy appear in the figures as

open circles.

Early historic demography (4.D. 1809-1625)

The average early historic Huron village was 1.8 ha in size and
contained 30-40 longhouses (mean length 20.4 metres (Dodd 1884:414))
and a population of 1,000. Residential density , as in protohistoric
times, averaged 70 hearths/ha, exemplified by the LeCaron (Johnston
and Jackson 1980), Bidmead (R. O'Brien , personal comminication,
1987), and Warminster village sites (Sykes 18983).

In A.D. 1615, 18 Huron villages (Biggar 1922-1938, 3:122, 4:302)
and seven Petun villages (Biggar 1922-1836, 3:95-101, 4:278-2B4) were
recorded. Archaeologically , 12 Huron and seven Petun villages have
been identified (Figures 89-70). Adding the "missing” village sites,
five amall and one large (i.e. Carhagouha is outstanding) produces =a
Hurcn population total of 21,000; the Petun population of A.D. 1615
would have been sbout 6,500 (assuming 70 hearths/ha for sites over 1.0
ha in size, 40 hearths/ha for 25% of sites less than 1.0 ha in size,
and 10 persons per hearth). Thus, there would have been at least

27,500 Huron-Petun in A.D. 1615. While this number is 3,000-5,000
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- Village sete ¢ 2.0 ha
(@ villagesitey 2.0t

¢ Undiscovered site

Toanche (Qtouacha) - [BfGx-2 - 1.7 hal
Yarenhassa (Carmaron) ~ [BeBx-6 - 2.4 ha]
Touaguainchain - 7 [Small - 0.8 ha)
Unnamed village - 7 {Small - 0.8 ha)
Carhagouha - ?  [Large - 2.2 ha]

Tequenonquiaye {Ossossane) - (BeHa-12 ~ 2.0 ha]  12)

Fiqure 49. Huron villages ca. A.B. 145,

7} Unnamed village - [Bdbx-F - 0.8 ha]
B) Unnamed village - [BeGx-24 - 2.4 ha)
%) Unnased village - {Befw-18 - 1.0 ha]
10} Scanonzenrat - [BdBw-13 - 2.4 hal
11} Teanaostaiae - [RdGw-3 - 7.8 hal
Taenhatentaron - [Befy-4 - 2,1 ha)

13
14)
19)

Unnamed village - [BeBw-15 - 0.8 ha]
Unnaeed village - [Rebw-12 - 0.8 ha)
Cahiague - [RdGv-1

- North (Huron} Yillage - 3.4 ha

- South (Algonkian} Village - 2.4 ha]

+ 3 other unnased villages

A
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Key:
1] UnnaeeZ - [BbHa-7 - 2.0 hel
21 ° - {BoHe=5 - 0.9 ha)
o - [Behe-7 - 0.E he)
Nt - {HcHb-1E - 0.8 ha]
i - [BcHe-Ze - 2.8 he)
&) " - [BcHE-27 - 1.4 ha)
o - [BcHe-31 = 0.8 hal

8) Unnamed - {HcHa-13 - &,B ha) - under construction 1613

9} !

- [BbKb- | - 0.B ka2l - under construction 1613
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people less than seventeenth-century estimates; populstion estimates

from settlement remains tend to underestimate actual regional

population totals by 10-20% (De Roche 1883:180; Sanders et al.
1979:51).

In A.D. 1823, Gabriel Sagard remsrked that 30,000-40,000 Huron
occupied 25 villages (Wrong 1839:81). As argued in Chaspter 2, the
discrepancy between documented villsge and population totals for the
Huron in 1623 and those in 1815 is probably due to Petun totals being
included in Sagard’s "Huron" totals (Trigger 1985b:233). There are 18
archaeological sites in Simcoe County that were occupied ca. A.D. 1823
(Figure 71). Assuming that Sagard’s census data are actually combined
Huron =and Petun totals, the full complement of 1823 Huron willages
are archaeologically known. Using the same conversion factors (e.g.
70 hearths/ha) as were used to calculate 1815 population values, the
Huron population of 1823 would have been spproximately 21,500 and the
Petun pepulation would have numbered about 10,000. The rise in Petun
population from the A.D. 1615 level of B,500 is largely the result of
the sudden materialization of the large (4.8 ha) Pretty River [BeHb-
22] wsite in the early 1620s. The poor artifact sample from the site
defies ethnic classification, but it is possibly connected with the
migration of a Neutral group (Garrad 1981). At 70 hearths/hs, the
Pretty River +illage would have contained over 3,000 people,
accounting salmost completely for the overall increase in Petun
populstion in the sarly 1620s.

Another possible source of Petun population increase during the

early historic period is groups of wintering Ottawa (Cheveux Releves).
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Figure 71. Huren villages ca. A.D. 1423,

1} Toanche - [Bf6x-2 - 1,2 ha)

2} FKaremhassa - [Bebx-6 - 2.4 ha)

3) Unnamed village - [ReHa-3 ~ 0.9 hal

4) A{uieunonascaran - {Be6x-9 - 3.2 ha}l

9} Tequenonguiaye [Dstossane) - [BeHa-12 - 2.0 ha]
6) Unnamed village - [BeBx-1% - 1.4 ha)

1
8
9
10)
1)
12)

Unnaped village ~ [BeGw-P - 1.4 ha]
Unnased village - [BdGx-F - 0.8 ha)
Scangnaenrat - [Bd6w-13 - 2,4 ha)
Teanaustaye - [Bdfw-3 - 2.8 ha]
Unnamed village - [BdBw-17 - 1.3 hal
Unnased- viliage - [BdGw-H - 0.8 hal

13)
14}
15]
18)
17)
18)

Taenhatentaron - [Rebv-4 - 2.1 ha}
Unnssed village - [Bebw-i - 2.0 hal
Unnamed village - [BeBw-13 - 0.8 hal
Unnamed village - [Rebw-12 - 0,8 ha]
Unnamed village - [BdGv-d - € 2,0 ha]
Contarea - [BdBu-L - 3.0 hal

SBE
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Figure 72, Petun villages ca. A.D. 1623

Key:
1) Unnased - [EbKa-10 - 4.6 ha]
o - [BbHa-13 - 0.8 hal
o - [BeHp-3 - 1,0 hal
4 " - [Bcib-20 - (.8 hal
Mo - [BcHB-22 - 4.8 ha)
6) ° = [BcHbE-25 - 1.9 hal
" - [BbHa-1 - 0.8 hal

g - [BcHa-L13 - (L8 ha)l



397

These were Algonkians whose four or five tribal groups occupied
Manitoulin Island and the lower Bruce Peninsula, Jjust west of the
Petun courtry (Waisberg 1977). In.A.D. 1615, the Ottawa population
was approximastely 1,200-1,800 persons (Feest =and Feest 1978:774;
Waisberg 1977:26,166) of which at least one tribe of  350-400
habitually spent the winters in or on the outskirts of Petun villages
(Trigger 1976:319).

Other Algonkisn groups also regulsrly wintered among the Huron,
thus  contributing slightly to Huron population  totals. The
Ononchatoronon (Iroguets) wintered smong the Arendarhonon on the
outskirts of Cahiague between A.D. 1B08 and 1616 (Trigger 19768:247-
248,262). They were a group of Algonkians and possibly descendants of
St. Lawrence Iroquoians (i.e. Hochelagans) whose homeland was in
eastern Ontario in the South Nation River drsainage. Considering that
they inhabited 15 cabins in A.D. 1640-18641 (Thwaites 1886-1901,
21:247) safter a series of devastating epidemics of European disease
and presumably occupied the south half of Cshiague in A.D. 1615, they
may have originally numbered over 1,000 people. Similarly, the
Nipissing (Nipisirini) wintered every year among the Attignawentan in
the lower Wye River wvalley (Trigger 19768). They occupied a separate
village and numbered 700-800 ca. A.D. 1615-1616 (Biggar 13922-1936,
3:40). Thus, the total number of Algonkians wintering in or adjacent

to Huron and Petun villages prior to 1830 was potentially 2,000.
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Epidemics and abandeonment (A.D. 1634-1850)

Prior to the summer of A.D. 1834, the French Jesuits who had

lived among the Huron estimated their population at 30,000 persons and
the number of their villages at 20 (Thwaites 1896-1301, 6:59; 7:225,
8:115, 10:313). There are no recorded estimates of Petun popnlation
for the early 18305,. but in A.D, 1838 they are said to have occupied
nine wvillages (Thwaites 1896-1901, 19:127). Archeseoclogica]l and
inferred (i.e. '"missing sites") site totals for the late 1820s and
16830s indicate that in A.D. 1833 there were approximately 21,200 Huron
(living in 25 villages) and 8,200 Petun (inhsbiting 10 wvillsges),
providing a grand total of 29,400 Huron and Petun ca. A.D. 1833 (Table
47 and Figures 73 and 74).

Without warning in the late summer of 1834, an epidemic of
measles (Dobyns 1983:17,322; Johnston 1887; Heidenreich 1987; Trigger
1978:500-501,1981) spread throughout the Attignawantsn villages and
lasted over the winter (Thwaites 1886-1301, 7:221). This epidemic
sppears to have been confined mostly to the Attignawantan and, at
least in one village, Ihonatiria, mortality rates were approximately
20% (Trigger 1876:851). If the 1834 epidemic was in fact measles,
mortality rates in a non-immune population are characteristically 10-
20% (Jolnston 1987; Ramenofsky 1987a:148). Assuming that only the
Attignawantan were infected snd that they constituted approximately
half of the entire Huron population (Thwaites 1836-1301, 10:77), the
Huron (and Petun because of the close ties between the Attignawantan
and Petun (Trigger 1876)) may have suffered a 10% depopulation - a

loss of about 2,500 people.
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An epidemic of influenza hit the Huron in early September of 1636
and persisted until the spring of 16837 (Heideureich 1987; Johnston
1987; Trigger 1976:526-527,1981b). Mortality in affected villasges and
regions would have averaged 5-10% (Benenson 1975; Jolmston 1987),
reducing Huron-Petun population by another 1300-2500 people. The
Nipissing who wintered in the Huron country lost 70 persons during
this epidemic, sapproximately 10% of their population (Thwaites 1896-
1901, 14:37).

Another epidemic of an unidentified childhood disesse struck the
Huron in the summer of 1837 and lasted until the autumn of the same
vear (Heidenreich 1887; Johnston 1887; Trigger 1976:528, 1981b). If
the illness was scarlet fever, as suggested by Dobyns (1883:322),
mortality in a virgin soil population like the Huron and Petun would
have been sbout 10% {(Benenson 1975), Thus, between 1834 and 1637, the
Huron and Petun populstions experienced a 20% depopulation, leaving
only 23,000 Huron-Petun by the winter of 1B37.

Survivors of this series of epidemics were left in a weakened
condition and prone to secondary infections, primarily of the
respiratory tract (Ramenofsky 1987a:148,152). In fact, these and
other epidemics had deletericusly affected most of the native groups
of the Northeast causing social upheaval and forced relocations. In
.the summer of 16838, =a group of 600-700 Wenroronon refugees migrated
from their homeland east of the Nisgara River in New York State and
joined the Attignawantan (Trigger 1978:562-563). Archeseological
evidence for the Wenro immigration is the presence of Genoa Frilled

pottery on certain sites such as Ossossane II [BeGx-25]), where it
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Key to Figure 73:

1)

2)

3

4)

3)

b)

7

&)

7]
1)
i)
12)
i3]
14)
15
16}
17
18)
19)
20
1}
22)
2%
24)
23}
26}
7
28)
9)
30)
i
32

Tondakea - [BeHa-3 - 0.9 hal

Ihonatiriz - [BfHa-1 - 0.6 hal

Oenrio - ?  [Seali ~ 0.4 hal

fnonatea - ? [Seall - 0.8 ha)

Onentisati - 7 [Sgall - 0.8 ha)

Arantzen (Taruentutunug) -~ 7 {Seall - 0.8 ha)
firendaonatia - 7 {5aall - 6.5 hal

frente - [BeHa-13 - 3.2 ha]

Oscossare 1 (La Conception) - [HeBz-24 - 2.4 ha)
Angoutenc T - [Bebr-1% - 1.4 hel

Angoutenc [T - [ReGr-10 - 2.0 hat - after 1634
lahenhouton - [BeGx-34 - 0.8 ha}

Buieuncnescaran - [Pebu-9 - 3.2 hal

fndiatae - [BeGx-22 - 0.6 hal

Scanonaenrat - [Bdbw-L - Large - 2.2 ha}

Unnamed viilage ~ 2 {Ssall - C.B ha] - after 1638
Kagatia - 7 [Smail - 0,8 ha) - after 1438

St. Louis - [Bebw-D - 1,8 ha] - after 1438

St. Denis - 7 [Seall - 0,6 he] - after 1438
§t. Joachis I - [Bebm-i - 2.0 ha)

St. Joachie 11 - 7  [5mall - 0.6 ha] - after 1638
Unnamed village - [Bebw-L - Small - 0.8 ha)
ktaratiri {St., Jean I} - [Rebw-5 ~ 2,9 ha)
Ekhiondatsaan {La Chaudiere} - [Hofw-% - 1.7 ha)
Unnamed village - [BeBe-3 - 3.7 ha)

Unnaged village - [BdGw-14 - 0.6 ha)

Teanaustaye (5%, Joseph [1) - [BdBw-26 - 4.0 hal
Taenhatentaron and Areths: - [BeBv-3 - 4,0 hal
Contarea - {BdBu-L - 3.0 hal

Unnamed village - [Bd6u-d - Spall - ¢.B hal
Unnamed village - [BdSu-5 - (.8 ha) - after 1835
Unnaaed village - [Edbu-D - Swall - 0.8 ha)
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Figure 74. Petun villages ca. A.D. 1634-1439,
Key:

11 §t. Simon/St, Jude {Ekarenniondi) - [BAKb-Z - 1.2 ha}
2} 5t, Mathew - [BdHb-1 - 2.4 ha] - after 1638
3) St. Bartholemex - [BcHb-25 - 1,0 hal
{EcHh-20 - 0,8 ha}
4) S5t, James/St, Philip - [BcHb-27 - 4.8 hal
[BcHo-1& - 0,7 hal
3) §t. Jean {Etharita) - [BcHb-10 - 4.8 ha (1.0 ha until
1640)]
{BeHb~{7 - 1.2 ha]
&} St. Thomas - [Bekb-1 - 0.9 hal
7} St. James - 7 [Seall - 0,8 ha3
B} St Andrew - [BcHb-3 - 1.0 hal
9) 5t. Peter and 5t. Paul (Ehbwae} - [BbHa-10 - 4.8 ha)
[BbHz-13 ~ 0.E ha)
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constitutes 20% of the pot rims, and Edwards [BeGx-27]}, where it
comprises 91% of all pots recovered (Ridley 1973b).

Smallpox ravaged the already decimated Huron and Petun from the
early fall of 1639 until the spring of 1640 (Dobyns 1983:322;
Heidenreich 1887; Trigger 1976:588-589,1981bY. Mortality would have
been very high in a virgin-soil population, on the order of 40-8680%
(Heidenreich 1971:97-988; Johnston 1987; Ramenofsky 1987a:146-149,
1987b). Thus, on the basis of depopulation ratios, the Huron-Petun
population would have been somewhere in the viecinity of 10,000-12,000
pecple, precisely the number documented by Jerome Lalemant in the
1839-1640 census (Thwaites 18386-1901, 17:223, 19:127). The Jesuits
could not possibly have picked a worse time to conduct a census and
villasge survey for cartography purposes of the Huron-Petun than the
winter of 1B839-1840. Hany villages were abandoned after 1639 because
they were no longer demographically or politically viable communities:

The remmants of the Huron found themselves living in

villages that were too large for them. Many longhouses were

empty or almost empty, since up to half of their inhabitants

were dead. In the summer of 1640 this resulted in =a

decision to relocate the town of Ossossane, =althongh the

existing settlement was only five yeers old (21:1588). The
extra labour involved in founding s new, albeit smaller,

town so socon after the last move must have been a very heavy

burden to the people of Ossossane. It may be assumed that

similar, premature moves were made in other parts of the

Huron country. (Trigger 1878:802)

Likewise, in the Petun ecountry, two of the largest villages, Ehwae and
Pretty River were no longer deemed defencible strongholds. Etwae was
attacked and partly burned in 1640 by an unknown enemy force. Both

comminities shifted farther north and joined other smaller villages fto

become Etharits and Ekarrenniondi respectively (Garrad 1880,1981).
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Caleulating post-epidemic Huron-Petun population from
archaeological settlement data is particularly difficult because of
the high frequency of village abandonments, relocations, and
amalgamations of village remnants that took place in the late 1830s
and in 1840. Nevertheless, using the 1639-1640 Jesuit 1lists of
village names and number for each Huron tribe and for the Petun,
matching archaeological sites to villages on the Corographie du Pays
des Hurons {see Figures 75 and 78), and multiplying hearth counts by
six people per hearth vields a ca. A.D. 1647 Huron population of
8,600 persons (residing in 19 villages) and a Petun population of only
2,900 people, for a combined Huron-Petun total of 11,500. Increased
raiding and destruction of Huron villages by the Five Nations Iroquois
between A.D. 1647 and the late spring of 1648 reduced the number of
Huron villasges to 15 and the left only two remaining Petun villages at
the time of dispersal in 18489-1650.

The demographic impact of European epidemics on the Huron and
Petun, causing close to B0% depopulation, is congruent with other
"virgin-soil epidemics” (Crosby 1376). Furopean transoceanic voyages
from the late fifteenth to the late nineteenth centuries acted as
vectors for the spread of infectious diseases to non-Western and non-
immine populations of the world, often with calamitous conseguences
(McNeill 1976:176-207). Aboriginal groups along the Northeast coast
of HNorth America were absolutely decimated in the early 1600s by
European diseases (Coock 1973; Snow 1880:32-35; Snow and Lanphear
1988). Depopulation rates for New England native grou?s of the early

seventeenth century range from 67-95% (Snow and Lanphear 1988:24)!
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Key to Figure 75:

1) Toncatea - % {5gzli -~ 0.8 hzl
2j Gte. Cecile (Brontaens - 7 [8gai: - 0.E hal
3 Ste. Magdelzine {hrerte) - 7 [5egil - G.E nal
4} Oenrio - ? [Smail - 0.8 n23
%} kerenhasa - ¥ [Gmell - ©.B h:;
&) 5t. Charlez - 7 [Bmzil - 0.8 hal
71 Ocsossane 11 - [Hebu-2% - 4.4 he:
8) &te, Francis Xavier (kenrg viilage} - [®efx-27 - 0.§ hal
%) GSte. fnne - 7 [Geall - OB hel
10} FKaontia - 7 ([Seail - 0.8 fej
11} 5%, Lowie - {Rebw-I - 1,8 hel - destroyed 164%
12y St. Denis - [Bddw-4 - (.9 hel
137 Unpaeed village - {kghx-B - 9.8 2} - overlooked in 1539-1640 census
14 §t, Hichel - [BéSw-L - Large - 2.2 hg)
T 13) Ls Chawgiere - {Bdbw-t - 1,7 be - destroyed 1448
5 16} 5t. Joseph Ii - [bdbow-2F - 4.0 ha] - destroyed 1648
= 17} St. lgnace I~ [BeBw-9 - 2,1 he} - abandoned 1448
18; St, Tgnace II - [Bedw-il - 1,¢& hel - destroyed 1449
195 fArethel - 7 [9gall - 0.8 pa?
20) 8%, Joachie - 7 [Smell - &.6 hel - destroyed 1649
21) St Jean I - [Bedw-% - Z.C pzi - abandoned 1442
22y 5t, Jean Il - 2 [Spell - G.€ ha] - destroyed 1649
23t Ste, Elicabeth - [EdZu-E - Small - C.8 kaj - ALEGONKIAN VILLAGE - abandoned 147
24) Ste. Jean Bapticte - [bdbu-U - Large - 2.2 ha? - abandoneqd 1647
23] Unnamet village - [Rd@u-% - ¢,8 hal - attacked 16427 - overlooked in 16391640
Census

16405 - 1647

19 villages

fall 1648

17 villages

spring 1649 13 viliages
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Key:

1} 5t Mathew (Ekarenniondi] - [BdHb-2 - 1.2 ha]l
' [BdHb-1 - 2.4 hal
2) 8t Jdean {Etharita) - [BcHb-10 - 4.8 hal
[BcHb-17 - 1.2 he}
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Smallpox was the most virulent, with 50-90¥% mortality rates being
recorded for virgin-soil epidemics of this disease (Jolnmston 1987:20).

In prehistoric times, the Huron-Petun hsd never experienced an
sente crowd infection, except for tuberculosis (Buikstra 1981; Hartney
1981; Pfeiffer 1984,1986). Most acute crowd infections are believed
to have developed in the Old World during the Neolithic (ca. 9000
B.C.) (Black 1975; MacNeill 1878). By this time, Beringia had sunk,
essentially isolating the native populations of the Americas from the
0ld World. It was not until the early seventeenth century that native
groups living in the interior of the Northeast came into contact with
live infections of European disease. Prior to A.D. 1800, wvisiting
Europeans were primarily adult males who took about six weeks to cross
the Atlancic Ocean, preventing most live infections from being
transmitted. The trans-Atlantic sea voysge presumably acted like a
quarantine period for the European sailors (Snow 1880). Those diseases
that were introduced failed to spread far becanse of the relatively
low population densities in the Northeast (Ramenofsky 1987h). In the
early 1600s, however, shiploads of European colonists began arriving
on Northeast shores. Infected children of these first colonies are
believed to have been responsible for initiating a continuing series
of disease epidemics among intericr Northeastern sboriginal groups
{Snow and Lanphear 1988).

Acute crowd infections smong non-immune populations, such as the
early seventeenth-century Huron-Petun, have high mortality rates
because everyone is susceptible and gets sick at once (preventing

nursing, water fetching, tending fires), no quarantine is normally
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practiced <(high residential density of Iroguoian housss and villages
would have hastened the spread of disease), secondary infections (e.g.
pneumonia) erupt because of depressed immune systems, diseases follow
each other in rapid succession, and food-getting activities (e.g. corn
harvest) are curtajled (Black et al. 1977; Burnet and White 1972:16-
17; Crosby 1976:223-297; Hurlich 1983; Neel 1977). Infants (0-2 years)
and the old (>40 years) are selectively killed by acute crowd
infections, although adolescents and young adults (15-30 vears} can
experience high mortality rates from smallpox, measles, mumps, and
chickenpox becanse of over-reactive immine responses (Burnet and White
1972:97-99). Ontario Iroquoian skeletal populations that were buried
during the 1830s epidemics, at Ossossane and Grimsby, reveal extremely
high juvenile mortality rates (Jackes 1988).

Following the destruction of the villages of St. Louis and St.
Ignace I1 in mid-March of 1648, the Huron decided to abandon and burn
their remaining 13 villasges. Hany of the Huron, particularly the
Christian converts, fled +to Christian Island (Gahoendoe) with the
French, where they established a temporary village composed of over
100 longhouses holding several thousand people (Trigger 1878:772-
775). Famine , disease, and starvation killed hundreds of Huron over
the winter of 1648-50. Similarly, after the destruction of Etharita in
December of 1848, the surviving Petun and Ossossane Huron refugees,
numbering sbout 500 (Trigger 1876:789), abandoned the Petun country in
the spring of 1850. Half of the B00 Huron remasining on Gahvendoe in
the same spring left the island and journeyed to GQuebec with the

Jesuits. The last 300 Huron abandoned Gahoendoe in the spring of 1851
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and Joined the others at Quebec (Trigger 1876:786-789Y),

the Huron-Petun occupation of Ontario.

Thus

ended
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CHAPTER 8
CONCLUSIONS

It was the intent of this study to reconstruct and explain trends
in the population size of the Huron-Petun of south-central Ontario,
Canada from A.D. 800-1850.

Archaeological settlement remains provided the basis for
reconstructing Huron-Petun population. Employing a direct historic
enalogy, hearth counts were generated for each major temporal phase of
Huron-Petun development. According to seventeenth century saccounts,
Huron longhouses contained a row of central hearths, each hearth
shared by two nuclear families. Palacodemographic life tables

provided rough approximations of the size of prehistoric and

protohistoric nuclear families. Ethnohistory provided family size
estimates for the historic pericd. It was found that the number of
persons per hearth was between 10 and 11. Using hearth density

constants, calculated for each time period from excavated village
plans, a Huron-Petun population curve was constructed.

This curve makes four significant contributions to Ontario
prehistory:
(1) The adoption of corn agriculture in Ontario does not appear to
have occurred because of population pressure. Middle Woodland hunter-
gatherers had relatively high death rates becaunse of crisis mortality
during severe winters. The introduction of corn removed the need for
the annual splintering of Middle Woodland summer aggregation camps and
removed much of the winter famine mortzlity as well. Population began

to grow about A.D. 900 as a conseguence of reduced crisis mortality.

411
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(2% During the fourteenth century, a population explosion occurred in
south-central Ontario. Between A.D. 1300 and A.D. 1430 populsation
almost quadrupled (from 8,000 to 30,000 people) as a result of
intrinsic growth. Rapid population growth was fueled by relatively
low Jjuvenile mortality and moderate fertility and by the colonization
of Simcoe County by daughter villages from the Toronto region. Annual
growth rates reached 1.2% - an extremely high rate for pre-industrial
times. By A.D. 1450, however, population growth had ceased becsuse of
lower fertility resulting from increased morbidity from tuberculosis
and other density-dependent diseases, inter-tribal warfare, loecal
extirpation of deer and heavier reliance on corn. Trade with northern
Algonkians 1increased substantially over the course of the fifteenth
century in order to supply the burgeoning Huron-Petun population with
essential resources such as déer hides, meat, and dried fish.

(3> No drastic reduction in Huron-Petun population during the late
sixteenth or early seventeenth century seems to have taken place.
Population hovered between 30,000 and 28,000 for the whole of the
sixteenth century and on into the seventeenth century. Fpidemics of
0ld Worid disease did not sweep through the Huron-Petun country until
the 1630s. Between A.D. 1634 and 1640, the Huron-Petun experienced
catastrophic depopulation; almost two thirds of the population
perished,

{4) Early seventeenth-century estimates of 30-32,000 Huron asre too
large if they referred only to the Huron. Archaeological estimates of
28-30,000 for = combined Huron-Petun population suggest that early

seventeenth-century writers probably lumped the Petun with the Huron
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when it came to population counts. Archaeological wvillage counts
concur with seventeenth-century counts; 18-25 Huron villages at any
one time and Y-8 Petun wvillages. The congruence between the
historical and archaeclogical data is gquite remarkable.

In 1light of demographic theory, the timing of Huron-Petun
population growth and its cessation conforms most closely to a
Malthusian  situation, assuming that the introduction of corn
agriculture to Southern Ontarioc ca. A.D. 700 was not a subsistence
strategy employved by Middle Woodland groups to relieve population
pressure. Available archaeological data suggest the possibility for
slow but steady population growth throughout the Middle Woodland
period. However, neither palaeocdemographic data nor best estimates of
Middle Woodland population support a population pressure or Boserupian
situation immediately prior to the adoption of corn agriculture in
Southern Ontario. It is true that Middle Woodland people incorporated
wild rice and other starchy foods in their diet on a2 scale
unprecedented in Archaic times. Increased reliance on storable
starchy Ffoods, however, was likely not in response to growing
population but to growing sedentism and the sustenance of large
seasonal comminities. Consequently, when corn entered Southern
Ontario ca. A.D. 700, it was embraced by late Middle Woodland pecples
who wore preadapted to harvesting, storing, and consuming starchy
plant foods.

The superior reliability and productivity of corn over its wild
counterparts (e.g. wild rice) reduced the frequency and intensity of
late winter famines and permitted the earlier weaning of infants.

Rapid population growth, which began in the Early Iroquoian period and
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continued throughout the thirteenth and fourteenth centuries, was the
natural result of lower mortality and increased fertility rates. By
A.D. 1450, however, Huron-Petun population growth had stopped, again
in conformity with Malthusian theory. In the late fourteenth century,
overcrowded villasges and a decline in animal protein per capita
resulted in the establishment of a synergy between tuberculosis =and
chronic malnourishment, Jlowering fertility. This acted as a positive
chack on further population growth. In addition, the demand for deer
hide clothing by =2 populstion of 30,000 Huron-Petun would have
resulted in the extermination of local deer herds. In order to
minimize deer herd loss, it is possible that the Huron-Petun saw the
need to control their numbers and began to practice lengthy periods of
postpartum abstinence as & preventative check on population growth.
From A.D. 1450 to A.D. 16815, both preventative and positive checks
maintained a constant Huron-Petun population level at 30,000 persons.

In summary, Huron-Petun population history best fits a Malthusian
model, slthough s Boserupian model is not ruled out. If late Middle
Woodland population was in fact pressing against local, seasonal
resources in particular regions and if corn was availasble, it 1is
possible that local population pressure may have partislly promoted
the adoption of corn sgrieculture in Southern Ontario cm. A.D. 700. It
is sugpected that when sufficient archasological data become
available, neither Malthusisn nor Boserupian demographic models will
be adeguate to deal with the historical complexities of population

change in prehistoric Ontario.
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This study has revealed some crucial gaps in our understanding of
Iroquoisn demography. First, except for the obvious cases of the St.
Lﬁwrence Iroquoian and Wenro migrations into south-central Ontario, it
is not known at present whether or not the Neutrasl contributed to
Huron-Petun population increase from the fourteenth to sixteenth
centuries. Further, the timing of population growth has yet to be
empirically demonstrated for neighbouring Northern Iroquoians, such as
the Five Nations, the St. Lawrence Iroquoians, and the Neutral
confederacy. Protohistoric depeopulation, particularly for the St.
Lawrence Iroquoilans, should not be ruled out at present.

Information on prehistoric Huron-Petun diets iz woefully
inadequate for explaining certain phases of population change.
Palaeodemography and isotope analyses of human bone have provided
better data on Huron-Petun subsistence than zooarchaeology. The
record of Northeast climatic change also deserves closer scrutiny for
trends that may have contributed to population movements. In general,
we still have a poor grasp of the environmertal conditions surrounding
the emergence and development of corn agriculture in Southern Ontario.

The Huron-Petun sbandoned south-central Ontario in A.D. 1630,
leaving behind their burned settlements and garbage. Seven centuries
of occupation are documented in approximately 750 settlement sites.
We have probably already lost about 100 of these to wurbanization,
transportation corridors, and extraction industries. If the rate of
site destruction increases, it will become increasingly difficult to
further this research. This study ends on a plea of urgency for more

srchaeological attention to be paid to regional site survey in order
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to facilitate the study of population trends. We cannot afford to
wait until every site ig dug and every potsherd analyzed before
writing population histories of prehistoric peoples. In mgsny parts
of Ontario the data are fast disappearing and, if archaeologists do
not act soon, historians will be the only ones writing sbout

population pressure and Malthusian crashes.
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BORDEN SITE NAME DISC AGE  PERIOD PHASE RIM REL SIZE REFERENCES
ND. DATE HO. S1IE {ha)

fkGt-2  Elliot 1960 p  Mid. frog. tren 67 1.6  Donaldson 1943
Kapches 1981

AkGt-& - Macklin 18%6  p 0 0.8  Konrad 1973

AkGt-14  Brookes 1896 0 3,2 fYonrad 1973

AkGt-17  Archie Little II 1973 p  #id, lrog. Middleport 2 0.4  Fonrad and Ross 1974
HPP 1988

AkGt-1B  Little's Road 1913 p 0 0.0  Konrad and Rpss 1974

Akbt-21  Hood 1973 ¢ 1.8 Konrad 1573
HPP 1986a

AkGt-29  Thoason 9% p Hid, Ireq. Uren 70 0.¢  Emerson 1936

{apches 1981a

AkGt-41  Hilne 1987 p Mid, Irog. L. Hiddleport 1.0 HPP 1988
AkGu-3  Jackes 1837 p L., Prehist. L. Late Prehistoric 74 3.6 Boyle 1887
Hoble 19H4
AkGu-9 Doncaster | 1971 p L. Prehist. 0 1.8 Konrad 1973
AkBu-10  Riseborough 1911 s L. Prehist. L. Late Prehistoric 1 1.2 ¥onrad 1973
Ramsden 1977a:74,263
AkBu-11  DeGreer 1972 p 0 0.8 Konrad 1973
AkGu-13  Downsvies 148 p L. Prehist, L. Late Frehistoric s 2.0 Eperson 1934
Wright 19b6:49
Rassden 1977a:59,263
AkGu-14  Tharnhill 1925 p  Mid. froq. 0 t.8 Kanrad 1973
HPF 1986b:125,1988 pc
AkGu-13  Raker 1972 p  Mid. lrog. Kiddienort 0 1,6 Yonrad 1973
HPP 1984b:11B8,1987 pc
Akbu-16 Heasman 1924 p Hid. lrog. L. Middieport 50 2.4 Konrad 1973

. H#PP 19B8th:118,1909 pe
Key to abbreviations: , .
BORDEM NO. = Borden nusber for registered sites/ letter for unregistered sites  DISC DATE = Year of site discovery

ABE: p = prehistoric/ ¢ = contact (site with European itea(s))  PERIOD: E. Irog. = Early Iroguolan Mid. lrag. = Middle
iroquoian L. Prehist. = Late Prehistoric Contact = Contact (protohistoric and historic! . PHASE: E. = Early/ M. = Middle/
L. = Late RIN ND, = Nuaber of analyzable rim sherds for site  REL SIIE = Relative size of site (§ = seall/ L = large)

Size(ha) = Size of site in ha {0.0 ha = precise size not known)
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BORDEN
KO.

Akbu-17

AkGu-19

Akfiv-A
AkBy-1

Akby-2

AkBv-3

AkGy-3
AkGv-8

AkGy-9
AkGy-10
Akbv-11

SITE NRHE

Doncaster {I1)

Fast Den

Avery
Seed

Hc¥enzie-Hoodbridge

Boyd

Parsons

Supertest
froundskeeper
Black Creek

bist
IATE

1924

1923

1969
1325

1947

1350

1712
1949

1903
1972
1949

AGE  PERIDD

p L. Prehist.

p L. Prehist,

p L. Prehist,

¢t Contact

t Contact

p L. Prehist.
p :

g L. Prehist,

p L. Prehist,

E.

PHASE

Late Prehistoric

E. Protohistaric

[nal

—

Ll

=

. Protohistoric

tate Prehistoric

Late Prehistoric

Late Prehistoric

RIN REL SIIE

No.

314

106

310

36

661

a

3b

SIIE (ha)

5 2.4

[ ]
- -

3.8

L~ - =

e

PO b
S .
= o o

REFERENCES

Konrad 1973
¥right 1944

MPP 19B6a:101-103
Lennox et al.l1985
Yfonrad 1973

KPP 138ba

HFP 1984b:142
Wright 1948

B. Snow 1978
Burgar 1984,17688
Crawtord 1983
Emerson 1934
Ramsden 1977a:220
Johnson 1980
Kapches 1982a
Donaldson 1962b
Kapches 1962a
Ramsden 1977a

HPP 1986b:20
Konrad 1973
Emerson 1956
Kapches 1982b
Raacden 1977a
Konrad 1973
Yonrad 1973
Eoerson 19094
Hright 1966:101
Ramsden 1977a:69,263

SLY
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e

RORDEN
NO.

AkGy-12
AkGv-14
Akby-16

AlGh-2

AlBh-9
AlGi-4
AlGi-2

AlGa-2

AlGn-7
fi1Go-2
AlGo-13
flbo-16
AlGo-17
AlGo-21
AlGo-13
AlGo-29
AlBo-41
AlBp-7
AlGr-9
AlGr-10

SITE NAME

Erery
Keffer
Heleil

Payne

Huft
Taylor [

Hillier (Taylor Z)

Cobourg

lion School
Raby

Royko

Young
Canton 1
Irkin

Auda
Eldarado
Oronc North
Hogarth
Harvey Fascoe

DI5C
DATE

1933
1923
191!

1946

1976
1972
1972

1974

1978
1958
1378
1378
1978
1978
1978
1978
1580
1978
1978
1978

AGE

=T — B - T -~ B = B~ B = e — s — B — B ~ B — ]

PERIOD

L. Prehist,
L. Prehist.
L. Prehist,

L. Prehist.

Hid, Irog.
£. lrog.
L. Prehist,

L. Prehist.

E. Irog.

E. frog.
E. Irag.
L. Prehist.

E. frog.
£, Irog.
Hid. Ircg.

Hid, Irog.

PHRSE

L. Late Prehistoric

M. Late Prehistoric

Hiddleport
E. Early Iroguoian
E. Late Prehistoric

H. Late Prehistoric

L, Late Prehistoric
E. Early lroguolan
M. Early Iroguoian

Uren

L, Hiddleport

Rit REL SIZE
SIIE (hal

NO.

204

[ 2SI |

[ =« B L IS

Turd

wn

N
« =
(=SB = =]

1.0

PA S
= . .
[ I

1.7

¢.Q
1.2
0.0
0.0
0.0
0.0
0.0

3

. L

¢.2
2.0
0.0

0.0

REFERENCES

fonrad 1973
Finlayscn et al. 1987
Orr 1914

Konrad 1973

HPP 1%86b:118,1988 pc
Emerson 1966
Pendergast 1963
Sweetaan {972
Raasden {9773
Swayze 1973
Sweatnan 1972
Sweetman 1972
Ramsden $977a:243
Roberts 1978
Ramsden 1978b:103
Roberts 1978
Roberts 1378
Roberts 1978
Roberts 1978
fcberts 1978
fioberts 1978
Roberts 1978
Kapches 19816
iapches 1983a,1988
Roberts 1978
Roberts 1978
Roberts 1978

LY



BORDEN SITE HAME DISC  ABGE  PERIOD PHASE RIN REL SIIE REFERENCES

ND. DATE NO. SIIE {ha)
AiGr-41  Hcleod 195 p L. Prehist, M, Late Prehisteric 52 .6 Dodd 1984:33h
Raasden 1977a:243
AlGs-1 Hiller 1959 p E. Irog. H. Early Iroquoian 7490 0.4 N. kenyon 1948
AlGs-Z  F. Beare 195 p L. Prehist, ¢ 0.8 Konrad 1973
KeP 19688b
AiGs-4  Reesor 1973 p  Hid, Iron. Middleport 0 1.2 fonrad 1973
AlGs-?  Walthas 1960 p  Mid. Irog. 0 1.2 ¥onrad 1973
AlGs-10  Boys 194 p E. lrog. L. Early Iroguoian 237 0.4  Ridley 1958
Koarad 1973
Reid 1975
AlGs-11  Carletan 1954 p E. Irog. L. Early Iroguoian 0 1.2 Konrad 1973
fles-14  Decker's Hill 1973 p E. Irog. ¢ 0.4  FKonrad and Ross 1974
Ales-23  Golf Course 19713 0 1.6  Konrag and Ross 1974
AlGs-29  Pearse 1973 ¢ Hid. lrag. E. Hiddleport 3 2.0 Konrad and Ross 1974
Poulton 1979
6165-71  Hoar 1977 p  Mid. Irog, L. Hiddleport 9 3.0 Poulton 1979
A1Bs=73  Mebb 11 1977 p  Hid. Ireg. E. Hicdieport 3 1.2 Poulton 1979
A165<7%. . Webb I 1977 p MNid. Irog. Uren 3 0.4  Poulton 1979
Ales-101 Delancey 1978 p  Hid, Irog. Uren 7 0.2 Spittal 1978
fmbrose 1981
AlGs-102 Bolithe 1978 p E. Irog. H. Early lroguoian 126 ¢.6  Spittal 1978
Ambrose 1981
AlGs-103 Winnifred 1978 p E. Irog. L. Early lroguoian 3 0.4 Spittal 1978
Ambrose 1981
AlGs-104 Ginger 1378 p E. lrog. H. Early lrogquoian 43 0.4  Spittal t978
Al6t-1  Hilroy 1954 p  Mid. Iroq. L. Riddleport ] 0.8 Dopaldson 19622

Kapches 1981a:71
Ramsden 1977a;263

LLY
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BORBEN SITE NAKE BISC  AGE  PERIAD PHASE RIM REL SIIE REFERENCES

NG. BATE ND. SIZE [ha)
flGt-2  Draper 1933 p L. Prehist. N. Late Prehistoric 881 4,2  Wright 1946
Hayden 1979
Finlayson 1985
AlGt-4  Robb . 195 p Hid. Irog. £, Hiddleport 184 1.2 Donaldson 1%62Za
Kapches 19Bla
HPP 1986a
AlGt-&  Peter Reesor 1935 p 0 1.8 Konrad 1973
AlGt-7  Reesor 1972 p 0 1.8 Kenrad 1%73
Al6t-8  Woedland Park 1565 p  Hid. Irog. E. Middleport 30 0.5 Konrad 1973
: . Koprad and Ross 1974
HPF 1988
Al6t-9  Sewell 1930 p  Mid, Trog. E. Hiddleport 0 2.5 Yenrad 1973
Xapches 198la:179
AMGE-12  Russell Reesaor 1935 p L. Prehist. E. Late Prehistoric 0 0.8 Konrad 1973

Konrad and Ross 1974

HPF 19Bba:iid
ALBE-14  Ken Reesor I 1962 p L. Prehist. E. Late Prehistoric 70 1.6 Donaldsan 1962

Konrad 1973

Ramsden 19773:263

AlGt-18  Faraday 1972 p Mid. Iroq. E. Hiddleport 7 t.6  Konrad 1973
_ Kapches 1981a:178
R16t-i9  Burkholder I 1935 0 1.2 fonrad 1973
NPP 198ba:120
#16t-22 (953 g 0 1.6  FKonrad 1973
HPP 19B6a:i2Z
Al16t-32  White - 1972 p L. Prehist, M, Late Prehistoric it G.6  konrad 1973

Hayden 1979
Finlayson 1985:481-487
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BORDEN
ND.

AlBt-35
AlGt-34
A1Gt-40
AlEL-63
Al6t-6b
ALGt-87

ALBL-6B
ALGE-87

AlGt-94

ALGY-97
AlGt-157
AlGt-142
AiBu-A
Albu-1

AlGu-3
f1Gu-5

SITE NAME

Burkholder Il

New

Haalin
Gostick

Spanq

Best
Dent Hrown
Pugh

Rabin Hood

Earruthers
Radcliffe
Russell

Hill Road
Boyle-Aikinson

Hurphy-Goulding
Hattard

DISC
BATE

1973

1973

1972

1976

1975

1974

1974
1977

1972

1977
1979
187
154
1899

1930
1963

ABE

— m |\ o

PERIOR

L. Prehist.
Nid. Irog.
Hid. irog.
L. Prehist.
L. Prehist.
L. Prehist.

L. Prehist.
L. Prehist.

L. Prehist,

L. Prehist,
Contact
Wid, Irog.

L. Prehist.

L. Prehist.
L. Prehist.

E.

H.
L.
L.

PHASE

Late Prehistoric

Hiddleport

Hiddieport
Late Prehistoric

Late Prehistoric

Late Prehistaric

. Late Prehistoric

Late Prehistoric

Late Prehistaric

Late Prehistoric
Protohisteric
Hiddleport

. Late Prehistoric

RIK REL SIIE
SEIE (ha)

.

54

211

n

47

16

e
= o Ry P

{

1.8

1.0

0.6

9.b
2.8
0.4
0.4
1.0

1.8

REFERENCES

FKonrad and Russ 1974
Kapches 1981a

HPP 1984a:1128
Konrad and Ress 1974
Kapches 19Bla:7l
Pearce 1984

HPP 1%68b

Poslton 1979
Finlayson 1985
Poulton 1979
Finlaysan 1983:434
Poulton 1979
Poulton 1979
Poulton 1979
Timains 19681
Finlayson 1983
Konrad 1973
Poulton 1979
Williamson 1983
Pouiton 1979

Hibb 1979

HPP 1988b

HFF 1984b:90
Konrag 1973

HPP 1987a

Konrad 1973

konrad 1973

BLY
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BORDEN
ND.
AGu-7
AlGu-B
AlGu-12
AlGu-13
AlGu-13
AlGu-17
AlGu-23

AlGY-A
AlGv-2

- AlGv-11

AlGv-12
AlGv-18

Batig-1

Babh-2

BaGh-4

BaBh-16

BaGi1-1

SITE NAME

Walkingtan
HcNair-Stevenson
Bruce Creek

Van Nostrand-Wright
Hoshel-Huntliey
Wilcox Lake
Sherawood Side Road
Shurgain

Teston

Hulloy-Blake

Huaber River
Jarrett-Lahoer

Waupoos
Barber 11
Hiller
Barber 3

fliisonville

BIsc
DATE

197%
1533
1983

1311

1987
1923
1511

M
1911

1912
1972
1312

AGE  PERIOD

p L. Prehist.
p L. Prehist,
¢ Contact

g L. Prehist,
#id. Irog.

p L. Prehist.
t Contact
p L. Prehist.

Mid. Iroq.
L. Prehist.

p L. Prehist,

p Mid., Irog.
L. Prehist.

p L. Prehist.

PHASE

E. tate Prehistoric
M. Late Prehistoric
E. Protohistoric

L. Late Prehistoric
Uren

L. tate Prehistoric
E. Protohistoric

L. Late Prehistoric
H. Late Prehistoric

L. Hiddieport
E. Late Prehistoric

RIN REL SIIE

ne.

30
a0

§12E {ha}

0.0

1.8

0.8

5 0.0

2.4
1.0

1.0

REFERENCES

Konrad 1973

HPP 19B6bs118

Konrad 1973

MPP 1988 pc

Yonrad 1973

Dibb 1979

HPP 1387

Dibb 1979

Dibb 1979

Dibb 1983 (Borden form)
Ron Williasson pc 1968
Konrad 1973

HPP 19B6b:11B

HPP 1987 pc

HPP 1987 pc

Konrad 1973

MPP 19854b:118

Yonrad 1973

Yonrad 1973

HPP 1986b:118,1987 pc
Pendergast 1754
Ramsden £977a:235
Sweetean 1972
Sweetnan 1972
Sweetman 1972

Kapches 1504

Swayze 1973

08y



BORDEN
ND.

Babi-4
BaGi-6
Babi-7
BaGi-8

BaGi-9
Babk-2
BaGo-1
BaGo-4
BaGo-18
Babo-77
‘Babo-278
Babo-29

Babo-30
Rabp-1
BaGp-11

BaBp-14
HaGp-19

Bagp-31
Habp-34
Babg-2
Rafig-9
BaGr-1

SITE NAME

Waitbridge
Redner 1

Squire

Root
Breeze
Larser

Brows

fustin IV
Beach Hill
Bibbs
Elizabethvilie
Strong

Eirby

Sawyer

Horgan

Nad Foster

Fleetwood Creek 2

Venasse

Pascoe

bisc
DATE

1372
1972
1974
1932

1950
19468
1947
1978
1978
1978
1914
1378

1577
1947
1974

1974

1976

1978
1987
1379
1978
1914

ABE

b T =~ R - |

L=~ - B~ T . B — B — B )

- =

—_= T T me

PERIOD

Hid, Iron.
E. Irog.

Hid. Iroq.
Hid, Irog.

Hid. Irog.
Kid. Irog.
E. irog.

L. Prehist.
Hid, Iraog.

Hid. Irog.
L. Prehist,

L. Prehist.
L. Prehist.

#id, Iroq.

L. Frehist.
L. Prehist,

Mid. Irog.

PHASE

L. Middleport
Hiddleport

L. Hiddieport -
Uren

Kiddleport

L. Late Prehistoric
Uren

E. Middleport
E. Late Prehistoric

M. Late Prehistoric
E. Late Prehisteric

L. #iddleport

H. Late Prebistoric
K. Late Prehisteric

E. Hiddieport

RIM
ND.

-
F =

[

[~ = — A ¥ = = - =

[==J - D o

[

LA L I

REFERENCES

SIZE (ha)

REL SIIE
1.5
5 0.0
L 1.0
f.0
o o
5§ o.8
8§ 0.0
0.8
1.0
0.0
0.8
1.2
1.2
1.0
2.4
2.0
L.o
0.4
1.2
0.6
§ 0.0
L.

Sweetaan 1972
Sweetoan 1972
Swayze 1973
Sguires 1938
Swayze 1973
Swayze 1973
Pearce 1977,1978
Eilis and Foster 196é&
Roberts 1978
Roberts 1978
Roberts 1978
Roberts 1978
Roberts 1978
HcKillop and Jacksen 1985
Roberts 1978
Roberts 1978
0'Brien 1976b
Roberts 1978
0'Brien 1976b
Roberts 1978

0’ Brien 1974b
Roberts 1978
Roberts 1978
Pihl 1988
Roberts 1978
Roberts 1978
Rokerts 1978

8%



BORDEN
Na.

Balis-1
Babu-2

Baby-1

Babu-1

Bafin-2
BbGi-1

Bbbk-7

BbG1-4
BbGp-12

Bheip-13

BbGr-2
Bhér-3
BbBs-1
Bbbs-10
BbBs-11
ib6t-2
Bblv-A

SITE NAME

Appleby
Aurora

Bosoaworth

Beeton

Bermntt
Lite

fmes
Richardsen
Bark
Uilson

Thoaas
Ward (Layton)

Baird {Baird-Short)
Ralthazar {Harshaw)

Harkson
Hecknight

Hunter Innicfil n.d. #9

BISC
DATE

1972
1918

1958

1966

1974
7l

1963

1368
1583

1982

1935
19714
1362
1973
1978
1978
1887

LT — T — R - N —- B o B =]

PERTOD

Contact

L. Prehist.

Contact

Contact
L. Prehist,

L. Prehist.

E. Trog.
L. Prehist.

L. Prebist.

L. Prehist.
Contact

L. Prehist.
L. Prehist.
L. Prehist,

L. Prehist,

L. Prehist.

sy
P

<T

rm

~ Mm@ Mmoo

PHASE

Protohistoric

Late Prehistoric

. Protohistoric

Protohistaric
Late Prehistoric

L, tate Prehistoric

. Early Iroguoian

Late Prehistoric

Late Prehistoric

late Prehistoric
Protohistoric
Late Prehistoric

. Late Prehistoric

Late Prehistoric
Late Prehistoric

. Late Prehistoric

RIM REL SIIE
NB. SIIE (ha)

0 1.8
284 1.4
428 1.2
210 1.4
10 1.2
119 1.0
17 1.6
347 0.4
57 1.2
0 3.0
234 0.7
k%! 0.8
] 0.0

15 i1

] 0.8

¢ L 0.0

0 0.0

-;',?‘

REFERENCES

Konrad 1973
Emerson 1754
Ramsden 1%77a
Dibb 1979
Emersan 1939
Wright 19662130
Ramsden 1977a:293,263
Latta 1780
Ramsden 1977a:253
Storck 1979
Pendergast 1972
Ramsden 1977a:243
Ridley 974
Jetf Bursey pc 1987
Pearce 1977,1978
kapches 1984
Saunders 1983
Rick Sutton pc 1988
Kapches 1984
Rick Sutton pc 1988
Donaldson 1962
Ragsden 1981
Donaldson 1962c
R. 0'Brien 1978 (Borden fora)
R. 0'Brien 1978 (site fors)
R. D Brien 1978 (site form)
Hunter n.d. 9
fmerson and Popham 1952
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BORDEN SITE NAME BISL ABE  PERIOD PHRSE RIK REL SIIE REFERENCES
NI, DATE ND. SIIE {ha)

Bbhev-E  Runter Imnisfil n.d. 9348 1904 0 0.0 Hunter n.d.

BbGy-B  Hunter Inpisfil n.d. #1846 1889 ¢ Centart L. Protohistoric d 6.8  Hunter n.d.

BbGv-12  Goodeve 1904 p L. Prehist.  H, Late Prehistoric 10 1.6 Hunter n.d. ¥306
R. 0'Brien 1988 pc

BbGv-19  Brassington 1688 p L. Prehist. M. Late Prehistoric 27 3.1 Hunter n.d.(884)
Warrick 1988a

Bbv-20 Cooper 1889 ¢ Centact L. Frotohistoric b 2.2 Hunter n.d, (§108)
Warrick 1988a

Bbev-22  Lucas 1888 ¢ L. Prehist. L. Late Prehistoric 37 1.2 Hunter n.d.(#53)
Warrick 1988a

BbGv-30 Blu Heanie i986 p L. Prehist, L. tate Prehistoric 1] 0.8 Warrick 1988a

Bbbw-#  Hunter Inpisfil n.d. #187 1BG% p ¢ .0 Hunter n.d.

BhLGw-2 Grahaa-Rogers 1889 ¢ Contact E. Historic 63 1.6  Hunter n.d,(#97)
Enerson 1961
Ridley 1956
Raasden 1977a

BbGu-3  DBykstra 1985 p  Bid. lrog. E. Hiddieport 20 0.3  MWarrick and Molnar 1984
Warrick 1988a

Bh6w-9  Hubbert 1889 p L. Frehist. E, Late Prehistoric 2 2.0 Hunter n.d.(#109)
Hunter 1974
Warrick and Molnar 1984

BbGw-10 Cleary 1963 p L. Prehist, E. Late Prehistoric 38 §,6  MWarrick and Holnar 1985
Warrick 178Ba

BbGe-11  Roof 1888 p L. Prehist. Y. tate Prehistoric 25 1.0 Hunter n.d.{896)
Warrick 198Ba

Bbbw-13  Lougheed 1897 p Hid, Irog. L. Hiddleport 29 .6 Hunter n.d.{%243)

Christie and Warrick 1984
Narrick 1988a

£87



¢ 9

RORDEN SITE NAHE BISC AGE  FERIOD PHASE RIM REL SIIE REFERENCES
WD, BATE NB. SIIE {ha)
BbGw-14  Paisley 1986 p L. Prehist. M. Late Prehistoric 2 1.0 Warrick 1988a
fibHa-3  Howie 1966 ¢ Contact E. Historic 0 0.8 barrad 1976
BbHa-6  Sidey-Mackay 1904 ¢ Contact L. Protohistoric 420 1.4 GBarrad 1973,1978,1980,1981

Ramsden 1977a:220-228,263

BiHa-7  Heivilie 1889 ¢ Contact E. Historic 7a0 2.0 Garrad 1975,1980

BbHa-8  Day 1966 ¢ Contact E. Historic g 0.8 Barrad 1973

BbHa-10  Hamilton-Lougheed 1888 ¢ Lontact M. Historic 202 4.8  Barrad 1975,1980,1981

BbHa-f3  Mingay 1909 ¢ Contact H. Historic 0 0.8 Barrad 1973

BbHb-1  Best 1926 ¢ Contact E. Historic 4§ L 0.8  Garrad 1973

BrGp-A  Laidlaw #34 1917 p ¢ 5 GO0 Laidiaw 1917{#44)

Behg-A Laidlaw #42 i917 p L. Prehist. 0 0.0 Laidlaw 1947 [HZ)

BcGg-B  Laidlaw #38 1987 p L. Prehist. L. Late Prehistoric 0 § 0.0 Laidlaws 1917 (#58)

BeGg-2  Lean t917 p L. Prehist, L. Late Prehistoric 7 1.6 Laidlaw 1917 (¥31)
Ramsden 1977c

BeGr-A  Laidlam $44 137 p 0 5 0.0 Laidlaw 1917 {H8]

BeGr-4 Kirche i908 ¢ Contact £, Protohistoric 1115 1.4 tLaidlas 1900(824}
Nasaith 1981

Bcbr-f  Jamieson i399 p L. Prehist.  N. Late Prehistoric 44 1.6 Laidlam 1900 (#26)
Ramsden 1961

Bcbr-2  Thornbury 1947 p L. Prehist. L. Late Prehistoric 0 1.0  Hakas 1947 [Borden tora)

BcGr-3  Trent (Foster] 1899 ¢ Contact L. Pratohistoric b4 1.7 Laidlaw 1900 (321}
Burger and Pratt 1973:14
Rag=den 1981

BcGv-# Hunter Oro #18 i903 ¢ L, Prehist. ] 0.4 Hunter 1993

Bcbv-B  Hunter Oro $20 1563 p 0 0.6 Hunter 1903

Befv-C  Hunter Oro #54 1963 p 0 0.0  Hunter 1903

Bchv-D Hunter Vespra #23 167 p 0 0.0 Hunter 1907

ki



BORDEN
NO.
Behy-E
Betiv-F
BcGv-6
Bc6y-H
Behby-1
BeGv-d
Bchv-k
BeGv-M
BeBy-t
BeBy-2
Beiv-6

Bebv-8

EcGv-11

Brbv-13

BcGw-A

SITE NAHE

Hunter Innisfil 48
Hunter Inpisfil #115
Hunter Innisfil #87
Hunter ippisfil #1183
Hunter Innisfil 2323
Hunter Ianisfil B324
Hunter Innisfil #32%
Hunter Innisfil 303
Rix

Hunter Oro 17

HNR Innisfil {Fennell})

Hebb

HcDonald

Painswick

Hunter Vespra b

bisc
DRTE
1887
1887
1888
1855
1904
1902
1303
1504
1907
1903
1888

1889

1887

1889

1907

AGE

L e~ e — T — B o B = B =

PERIOB

Contact

Eontact

Contact

Contact

L. Frehist,

L. Prehist,

L. Prehist.

L. Prehist.

PHASE

L. Protchistoric

L. Protohistoric

E. Protohistoric

E. Protehistoric

L, Late Prehistoric

M. Late Prehistoric

E. Late Prehisteric

RIM REL SIIE

N0,

163

0

{

137

SITE (ha)

1.4
s 0.0
0.0
B 0.0
0.0
0.0
0.0

0.0
1.6

1.8

4.0

3.4

1.4

0.0

REFERENCES

Hunter n.d.{#8)

Hugh Jacksop 1986 pc
Hunter n.d. {#115)
Hugh Jackson pc 1986
Hunter n.d.(#87)
Hunter n,d.(#183})
Hunter a.d. (#323)
Hunter n.d. (#324}
Hunter n.d.(#323)
Hunter n.d, (#5303}
Hunter 1907(#24)
Ridley 1966

Hunter 1978

Hunter 1903

Ridley 1966

Hunter n.d.{8104)
Hunter 1978

Hunter n.d.{#107)
Eperson and Fophaa 1952
Hunter 1978

Hunter n.d.{#90)
Warnica 1963

Hunter 1978

Warrick 1786a

Hunter n.d,(#173)
Hunter 1978

Hunter 1907

154



BORDEN SITE NAHE DISC AGE  PERIODD PHASE RIW REL SIIE REFERENCES
ND. DATE NG. SIIE {ha)
BcGw-B Hunter Vespra 47 1907 p 0 0.0 Henter 1907
Bebu-L  Hunter Vespra 48 1907 p ¢ 0.0 Hunter 1907
BeGu-B  Hunter Vespra 313 1907 p L. Prehist., M, Late Prehistoric 0 0.0 Hunter 1907
Bcbw-E  Hunter Vespra #14 1907 0 M 0.0 Huonter 1907
Bcbw-F  Hunter Vespra #15 1907 0 0.0  Hunter 1907
Bcbw-6  Hunter Vespra ¥ 1907 p L. Prehist. 0 0.0 Hunter 1907
Bchw-H  Hunter Vespra 418 1907 0 5§ 0.0 Hunter 1907
Bebw-1 Coutts 1907 p L. Prehist. L. Late Prehistoric 13 1.4 Hunter 1907({419)
Ridley 1974
BcGw-J  Hunter Vespra #20 1907 p 0 5 0,0 Hunter 1907
BeGu-E  Hunter Vespra 421 1907 p ¢ 5 0.0  Hunter 1907
BcGw-L  Hunter Vespra #22 1907 p 0 0.0  Hunter 19¢7
BeGw-M  Hunter Vespra ¥26 i%07 ¢ ¢ # 0,0 Hunter 1307
Bchw-N  Hunter Vespra 427 1907 p Nid. Irog. 0 5 0,0 Hunter 1907
Bcfw-0  Hunter Vespra ¥31 1997 p Hid, Irog. o § 0.0  Hunter 1907
BcBw-P  Hunter Vespra #32 1907 p  Mid. Irog. 0 0.4  Hunter 1907
BcGw-8  Hunter Vespra #18 1907 p Mid. Irog. ¢ 5 0.0 Huoter 1907
Bcw-R  Hunter Yespra #39 1907 p Hid. lroq. ¢ 0.4  Hunter 1907
Bebw-5  Hunter Vespra #42 1907 ¢ Mid. Irog. 0 0.6  Hunter 1907
BcGu-T  Hunter Vespra $44 1307 p  Mid. lrog. 6 § 0.0  Hunter 1907
BeBu-U! Hunter Vespra #43 1947 p L. Prehist, 0 1.4  Hunter 1907
Bcbw-W  Diaboles 1889 p 0 0,0  Hunter n.d.(#1B4}
Hugh Jackson pc 1985
Bcbw-v Hunter Vespra §48 1947 p L. Prehist. ¢ S 0,0 Hunter 1907
Bcbw-%  Hunter Innisfil 8247 1897 p 9 § 0.0  Hunter n.d. 4247
BrGw-1  Beswetherick 1907 p Mid. Trog. E. Middleport 125 2.8 Honter 13907 (840}

Ridley 1973
Hunter 1976,1978
Raasden 1977a

98%



BORDEN
NO,

"BrEu-2

BcBuw-5

Bcbu-6

BcOu-7

BrGu-8

Belu-9

Beliy-10

Behu-11

BcGw-12

SITE NAKE

fiell

Bervais

Miller

Irene-Davis

Sparrow Farm

Carson

Duasaore

Cundles-Brown

Partridge

D15C
DATE

1907

1907

1907

1973

1907

1907

1507

1907

1907

ABE

PERIOD

L. Prehist.

Hid. Irog.

L. Prehist.

L. Prehist.

fid. Iroq.

L. Prehist.

Hid. irog.

Hid. Irog.

Mid. Irog.

PHASE

M. Late Prehistoric

L. Hiddleport

M. Late Prehistoric

#. Late Prehistoric

E. #iddleport

E. Latg Prehistoric

L. Hiddleport

E. Hiddleport

E. Hiddleport

RIN REL SIIE
ND. SITE [ha)

a0 0.8
53 1.8
B L6
62 1.b
1 0.9
b 1.2
i0 ¢.8
i 0.8
@ H 0.8

REFERENCES

Hunter 1907(849)
Ridley 19b4
Hunter 1978
Hunter 1907(843)
Ridley 1966
Hunter 1976
Hunter 1907(#42)
Ridley 19468
Hunter 1978
Hunter 1907{¥5)
Ridley 1973
Hunter 1974
Hunter 1907(#37)
Ridley 1968
Hunter 1976
Hunter 1907(444}
Ridley 1966
Hunter 1975,1%78
Hunter 1907 (#47}
Ridley 1948
Hunter 1978
Hunter 1907{#34)
Ridley 1970
Hunter 1974,1970
Hunter £907(¥23)
Ridley 176b
Hunter 1978

L8



ﬁ e
il

BORDEM SITE NAME DISC AGE  PERIOD PHASE RIN REL SIZE REFERENCES
NO. DATE ND. SIIE {hal
BcGw-13  Cowan 1973 p MHid. Irog. E. Hiddleport i 0.§  Ridley 1973
Hunter 1978
BcOw-14  Cooper 1907 p L. Prehist,  H. Late Prehistoric 18 1.6  Hunter 1907(#11}
Hunter 976
Bcbw-15  Little 1889 p Hid. Irog, L. Hiddleport 27 1.5  Hunter n.d.{#103)
Hunter 1975,1978
Leanox 1784
Warrick 1988a
Bebu-18  Barrie 1967 p Mid. frog. Uren 49 1,00 Hunter 1907(841)
Ridley 1958
Hunter 1978
Wright 1984
BcGuw-26  Wiacek 1889 p Hid. Irog. L. Hiddleport {115 0.7  Hunter n.d. #104
Lennox et al, 1586
BcGw-27  Molsen 1889 ¢ Contact L. Protohistoric 97 1.8 Hunter n.d. {#131)
Lennox 1984
Kolnar 1984
_ Warrick 1988a
BcGw-28  Little 1l 1889 p Hid. Irog. E. HKiddleport 28 0.5  Hunter n.d,(#i02)
Lennox 1984
Narrick and Molrar 1986
BcGs=A  Hunter Flos #i8 1997 p 0 0.0 Hunter 1907(k18)
BcBx-13  Kenny 1968 p Hid, Iroq. L. Hiddleport 2 1.0 FRidley 1968
BcHa-1 White 1926 p L. Prehist. L. Late Prehisteric 292 1.2 Garrad 1975,1980,1981
BrHa-2 Hhite-Coyle 1889 ¢ Contact L. Protohistoric 19 0.8 Garrad 197%,1980
Holnar 1%87
BcHa-31  Paddison 1955 p L. Prehist, L. itate Frehistoric 23 6.8 Barrad 11

88¥%
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BORDEN
ND.

BiGg-A
bdbg-t
BdGr-A

BdGr-B
Bd6r-C
BdGr-D
RdGr-1

BdGr-2

BdGr-4
BdGr-4

fdGs-A
BdGs-1

Bdbu-A
Bdbu-B

BdGu-C
BdGu-D
BdGu-E
BdBu-r
EdGu-6

SITE HAHE

Laidlaw #6
Dawn
taidlaw #40

Laidlaw #38
tzidlaw #2{
Laidlaw 434
Benson

Hardrock

Summer’'s
Coulter

Laidlaw #33
Logan Hill

Hunter Bro #36
finderson

Hunter Oro 60
Hunter Oro #bl1
Hunter Oro #58
Hunter S.Brillia #1
Hunter §. Orillia ¥2

BsC
BATE

1898
1977
1912

1903
1898
1903
1898

341

1898

1912

1912
18450

1303
1503

1903
1903
1963
1904
1904

AGE

p
P

LT — T o T ]

-

T~ T~ T e = ]

PERIOD

L. Prehist,
L. Prehist.

Contact
Contact

., Prehist.

L. Prehist.

Contact
L. Prehict,
L. Prehist.
Contart

L. Prehist.

PHASE

L. Late Prehistoric

E. Protohistoric
E. Protohisteric

#. Late Prehistoric

L. Late Prehistoric

E. Protohistoric

M. Late Prehistoric
M. Historic

L. Late Prehistoric

RIN REL SIIE
ND., SIHIE (ha)

90 1.3
3 3.0
0§ 0.0
il 0.0
] 0.0

0 0.9
645 1.8
97 0.6
0 2.0
1422 3.3
0 0.0
0 5.7
{ @.0
Q i.6
Lt 0.0
0 ¢, 0

0 0.0
0 .0
0 5 G0

REFERENCES

Laidlaw 1898 {#5)
Razsden 19B1
Laidiaw 1912 (#40)
Ramsden 1988 pc
Laidlaw 1904 (¥38)
Laidlaw 1890 (#21)
Laidlaw 1904 {#35)
Laidlaw 1917{¥7}
Rassden 1977b,1%978b,1788
Laidlaw 1902 (#32)
Emerson (954

Ramsden 19773, 1977c
Laidlaw 1898 {#10)
Ellis and Foster 1984(Borden)
Laidlaw 1912 {#1)
Daskjar £9872

Laidlaw 1912 {#53)
Laidlaw 1898 {#2)
Raasden 1978a

Hunter 1903

Hunter 1903(#57)
Ridley 1974

Hunter 1903

Hunter 1903

Hunter 1903

Hunter 1904

Hunter 1904

osb



BORDEN
Nﬂl

BdGu-H
BdGu-}
BdBu-J
RdGu-F
BdBu-L

BdGu-H
RdGu-N
BdGu-R
BdGu-0
Bdbu-P
BdBu-0

8dbu-R

BdGu-5

Bdbu-T
BdGu-1

Bdbu-3

Bdbu-4

SITE NAME

Hunter 5. Orillia #3
Hunter S, Orillia ¥4
Hunter §. Drillia #3
Hunter 5, Orillia #7
Hunter 5, Orillia #8

Hunter 5. Arillia #14
Ht. Slaven

Hagmond #25

Haaasnnd €28

Hunter N,Orillia 48
Hunter N, Orillia 4%

Hunter N.Orillia kil
Hamaond #15/16

Hasaond #19
Sopher

Nartin

Johns tone

BESC
DATE

1904
1904
1504
1904
1504

1904
1904
1903
19035
1904
1904

1904

i903

1963
1948

1304

1904

ABE

(o B o T B ~ M = |

A T oA A

PERI0D

L. Prehist.
Contact
Contact
Contact
Contact
Contact
L. Prehist.
Contact
L. Prehist.
Contact
Contact
L. Prebist.

Contact

L, Prehist.

L. Prehist.

—
-

M.
E.

m

— =

H.

PHASE

Late Prehistoric

Historic
Historic

. Historic

Historic

. Historic
. Late Prehistoric
. Protohisteric

Historic

. Pratohistoric

. Late Prehistoric

tate Prehistoric

RIN
NO.

= - -

= -

259

14

i

REL SIIE
SI1E tha)

2.2
0.0
L 0.0
L oo
3.0

1.0
0.0
L 0.0
¢.0
5 0.0
]

1.8

REFERENCES

Henter 1904
Hunter 1904
Hunter 1904
Hunter 1504
Hunter 1904
Hamsond 1905
Hunter 1904
Hunter 1304{413)
Hammond 1903
Hammond 1905
Hunter 1704
Hunter 1904
Haapond 1905
Ridiey 1974
Hunter 1904
Hamnond 1905
Hammond 1905
Hagmond 1903
Hammond 1303{423)
Noble 1968,1969
Raasden 1977a
Hunter 1904{$11)
Hasmond 1903
Ridley 1973
Hunter 1904{#13)
Hammond 1505
Ridley 1973

8%



¢ .
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BORDEN
No.

BdBu-5

BdGu-7
Bdbv-A
BdGv-B
BdBy-C
BdGv-I
BdGv-F
BdGv-6
Bdbv-H
BdGv-1
BaGv-d
BdGv-k
Bdbyv-L
fdGy-N
RdGy-N
BdGy-0
BdGy-P
BdGv-G
BdGv-R
BdGv-5
fd6v-¥
RdGv-t
BdGy-V
RdGy-M
BoGv-X
RdGv-Y

SITE NAME

Hunter Oro ¥41

Horne

Hunter Medonte
Hunter Hedonte
Hunter Hedonie
Hunter Hedante
Hunter Hedonte
Hunter Medonte
Hunter Medonte
Hunter Hedante
Hunter Hedonte
Hunter Hedonte
Hunter {ro #11
Hunter Qro 425
Hunter Gro #31
Hunter Oro 832
Hunter Orp 434
Hunter Oro #35
Hunter Oro #3&
Hunter Oro #37
Hunter Oro $43
Hunter Oro #47
Hunter Oro #352
Hunter Oro ¥53
Hunter Oro #35

Hunter N.Gr1tlia 43

¥40
§32
L RE}
$33
6?2
#6535
$66
LY
is9
§12

Disc
BATE

1903

1248
1502
1902
1902
1902
1902
1902
1502
1502
1502
1902
1903
1903
1903
1903
1993
1943
1503
1503
1303
1503
1903
1903
1503
1304

AGE

e e - TR - B - B -~ B e — T B — N~ “ I o I B = A T e - - o B ]

PERIOD

Contact
L. Prehist.
fontact
Contact
Contact

Contact

Contact
Contact

Contact

Contact

L. Prehist.

e

E/H Late Prehistoric

PHASE

Histaric

Late Prehistoric

Prntuhistnri:y
Historic

. Protohistoric

Historic
Frotohistoric

. Historic

. Protohistoric

RIM
0.

REL SIIE
SIIE (ha}
0.8

3.4

5 0.0
0.0

5 0.0
5 0.0
0.0

0.0

5 0,0
0.0

0.6

0.0

§ 0.0
L 0.0
0.0

1.8

H 0.8
0.0

0.0

5 0.0
.4

L 0.0
6,0

6.8

0.0

N .0

REFER™ _.o

Hunter 1903
Ridley 1946
Richardson 1973 ( Borden fora}
Hunter 1902
Hunter 1902
Hunter 1902
Hunter 1%02
Hunter 1902
Hunter 1902
Hunter 1942
Hunter 1902
Hunter 1902
Hunter 1992
Hunter 1903
Hunter 1903
Hunter 1903
Hunter 1903
Hunter 1903
Hunter 1903
Hunter 1903
Hunter 1903
Hunter 1943
Hunter 1901
Hunter 1303
Hunter 1903
Hunter 1903
Hunter 1904

267



BORDEN
No.

Bd6v-E
BdGv-1A

kdév-1B

Bdbv-3

BdGv-4
bdBy-3
BdGv-8
Bdiv-9
Bdbv-10
BdGv-12
Bd6v-14

Bdfiw-
BdGw-B

SITE NANE

Hunter Hedonte 357
Warainster (N Village)

Warainster (5 Village)

Ball

HcEaFthy
HcNiven
Broadfoot
Starr

Bev Cooke
Schandien
Baumann

Hunter Medonte #B
E.D. Tinney

Disc
DATE

1902
1944

1946

1975

1903

1903

1903

1903

1362

1902

1766

1902
1502

RBE

PERIOD

Contact

Contact

Eontact

L. Prehist.

Contact

L. Prehist.

L. Prehist.

L. Prehist.

—

—

Contact
Contact

. Prehist.

., Prehist.

PHASE RIN REL SIIE

H0. SIZE (ha)

0 0.0

E. Historic B34 3.4
E. Historic 0 2.6
L. Protohistoric 2728 3.5
H. Late Prehistoric 29 2.2
E. Protohistaric 22 3.4
. Late Prehistoric 19 1.2
L. Late Prehistoric 32 1.4
H. Late Prehistaric 9 5§ 0.4
L. Late Frehistaric ¢ L 31
H. Late Prehisteric 368 2.8
E. Historic ¢ 5 0.8
L. Historic 7 i.8

REFERENCES

Hunter 1902
Hcllwraith 1947
Eserson 1942
Trigger 1974:304
Sykes 1983
Hcllwraith 1946,1947
Sykes 1983
Knight 1979
knight and Cageron 1983
Knight 1987
Hunter 1903(¥24)
Ridiey £972
Hunter 1903{¥26)
Ridley 1973
Hunter 1903{§38}
Ridley 1973
Hunter 1903(#45)
Ridley 1973
Hunter 1902{#53)
Ridley 1972
Hunter £902(¥41}
Ridley 1973
Ridley 1948
Stopp 1985
Hunter 1502
Hunter 1902{#13)
Ridley 1971

cev



BORDEN
ND.

BdGu-C
BdGa-1
BdGw-E
Bd6w-F
BdGu-1
Bdbu-6
BdGw-H
BdGw-1
BdGw-3

BdGw-K
fbw-0

RdGw-H
BiGw-N
HdGw-0
BdGw-F
HdGw-@
BdGw-R
Bdbw-S
BdGu-T
fidbw-1
RdGu-1

SITE NAHE

6. HcFadden

Hunter Hedonte #14
Hunter Megonte $15
Hunter Hedonte 424
Hunter Medonte ¥30
Hunter Medonte ¥34
Hunter Hedonte #43
Hunter Medonte #31
Copeland

Hunter Gro $6
Orr Lake

Hunter Flas §27
Hunter Flos #28
Hunter Flos ¥29
Hunter Flos 431
Hunter Flos #33
Hunter Flos #34
Hunter Flos ¥41
Hunter Flos #43
Hunter Vespra ¥12
Ellecmere-Horrisen

DISC
DATE

19712
1902
1902
1902
1902
1902
1902
1902
1903

1903
1858

1947
1907
1907
1907
1507
1907
1997
1507
1307
1902

AGE

- N e B e e~ I N s A ]

PERIOD

L, Prehist.
Contact
Contact
fontact

Contact
Fontact

Contact
L. Prehist.

Contact

Contact

Contact
Contact

L. Prehist,

K.

-

i

PHASE

. Late Prehistoric

Historic

Historic

. Historic
. Historic

Higtoric
Late Prehistoric

. Historic

Historic

Historic

. Protohistoric

. Late Prehistoric

RiH
K.

[eos
- N - -

[
o
-

102

REL SIIE
S17€ (ha)

1.8
0.0

0.0
L 0.0

0.0
0.0
0.0
0.0
0.0
¢.8

0.¢
0.0

.G

REFERENEES

fidley 1972

Hunter 1902

Hunter 1902

Hunter 1902

Hunter 1902

Hunter 1902

Hunter 1902

Hunter 1902

Hunter 1903 (42}
Channen and Clark 1963
Jeff Bursey 1990 pc
Hunter 1903

Hunter 1899(448),1707(¥2b)
£idd 1950

Hunter 1907

Hunter 1907

Hunter 1907

Hunter 1907

Hunter 1907

Hunter. 1907

Hunter 1907

Hunler 19¢7

Hunter 1907

Hunter 1902{#45}
Ridley 1946

Hunter 1976

Raasden 197721263

il



BORDEN
o,

BdGu-2A

BdGw-2B
BGw-3

BdGw-4
BdGu-3

BdGu-b
Bdbw-7

BdGw-8
BdGw-9
BdGw-10
BdGu-11

BdGw-12
BdGw-13

SITE NAME

Fitzgerald-Train

Fitzgerald-Train
Ruger-Yates

Prentice
Thompson

Angus-Ravin
4. Hitler

5. Clark

Cranston

Hunter Hedonte #11
John Thoapson

R. Devit
Hervieux

Disct
DATE

1902

1971
iy02

1902

1902

1970
1902

1902

1902

13962

1962

1374
1542

ABE

PERIGD

Contact

L. Prehist.
Contact

Contact
L. Prehist.

L. Prehist.
Lontact

L. Frehist.
L. Prehist.
L. Prehist,
Bid. Ireg.

L. Prehist.
Contact

PHASE

. Historic

Late Prehistoric

. Historic

Historic

Late Prehizt .

Late Prehistoric
frotohistoric

. Late Prehistoric

. Late Prehistoric

Late Frehistoric

Hiddleport

. Late Prehistoric
. Historic

RIM REL SIIE

NO. SIZE {ha)

9
Q

tb

32

1.0

3 -
.
[=~ D=1

.8

0.8
0.9

1.1

]
N
%)

¢.8

1.0
2.4

REFERENCES

Hunter 1902{#26)
dury 1949

Ridley 1971

Latta 1985b:147
Ridley 1971
Hunter 1902(#3)
Ridley 1972
Hunter 1976

Lztta 1785a,1985h
Hunter 1902{#17)
Ridley 1970
Hunter 1902(#22)
Ridley 1972
Ridley 1970
Hunter §902{#29)
Ridley 1970
Hunter 1302{$#31}
Ridley 1970
Hunter 1902{4314}
Ridley 1971
Hunter 1902
Ridley 1971
Hunter 1902{43)
Ridley 1972
Ridiey 1971
Hunter 1502¢83/4)
Ridley 1972
Hunter 1976

GE¥



S

RORDEN
NO.

Bdbu-14

RdGu-13

BdBw-17

BiGw-18

BdGw-19

Bdbw-20

fidbw-21

Bdfin-23

BdGw-24

SITE NAKE

K.J, Hay

d. Barr
Brury

R. Luaree
Percy Hizon
Hartin

KcBuire

funn #l
Dunn &2

Y.A. Tinney

BdGr-25A Hunter Tay ¥18

BdGw-258 Hunter Tay #iB

01sC
DATE

1902

1902

1902

15902

1342

1507

1907

1303

1903

1942

1300

1960

AGE

p

PERIOD

Contact

L. Prehist.

Contact

Contack
L. Prehist.
L. Prehist.

L. Prehist,

L. Prehist.
Contact
Hid. lroq.
Contact

L. Prehist.

H.

i

PHASE

. Bisteric

Late Prehistoric

Historic

. Protohistoric

Late Prehistaric

. Late Fremistoric

. Late Prehistoric

Late Prehistoric

Protohistoric

. Hiddlepart

. Frotohistoric

Late Prehistoric

RIN REL SIIE
NO, SIIE {ha)

4 0.6
1% 0.8
H 1.3
10 L 63
i 2.5
13 0.6
B L 4,2
1t § 0.8
7 1.3
8 L 2.0
0 L 1.8
32 £.5

REFERENCES

Hunter 1902{#23)
fidley 1970
Hunter 1902(#32)
Ridley 1972
Hunter 1976
Hunter 1902{#35)
Ridley 1969
Latta 1985b
Hunter 1902(¥36}
Ridley 1972
Hunter 1902¢837)
Ridley 1971
Hunter 1907(¥35)
Ridley 1947
Hunter 1907{i35}
Ridley 1966
Hunter 1975
Hunter 1903(¥10)
Ridley 1972
Hunter 1903(818)
Ridley 1973
Hunter 1902{¥19)
fidley 1969

Hunter 190G{#18/1%}

Ridley 1986

Honter 1900{#18/19)

Ridley 196b

8%



BORDEN
RO,

BdBw-26
Bdbu-27

Bdbx-7

BdGx-8
RdGx-B
BdGz-C
BdGx-D
fidGx-E
BdbGx-F
Bdbx -8

BdGx-10
Bd6r-i2

BdGx-13
RdHb-1
BdHb-2

Bebr-A
BebGr-B
Babr-C
BeGr-D
Bebr-E

SITE NAHE

Boyd
Flanagan

Hunter Flas §%

Hunter Flos 48
Hunter Flos #i2
Hunter Flos #19
Hupter Fles §21
Hunter Flos 25
Hunter Tiny 344
Ellery

Forest (Forbes)
Hchae

Webb
Flater-Hartin
Plater-Flening

Laidlaw #31
Laidlaw 30
Laidlaw #19
Laidlaw @b}
Laidlaw #18

BESC
DRTE

1974
1902

1907

1907
1907
1907
1507
1907
899
1507

1971
1899

1945
1907
1942

1899
1899
1698
1917
1898

RAGE

L T B B o B = T — i —

=

n

- B o S -~ B — Ny — |

PERIOD

L. Prehist,
., Prehist.

Hid, Irog.

Contaci
Contact
Contact
Contact

L. Prehist.
Hid. Irog.

#id. irog.
Contact
Contact

L. Prehist.
L. Prehist.

L.
E.
L,

FHASE

. Late Prehistoric

tate Prehictoric

. Hiddleport

Frotohisteric
Historic
Historic

Late Prehistoric
Hiddleport

Hiddlepart
Historic

Historic

tate Prehistoric

. Late Prehisteric

kI# REL SIIE
51IE {ha)

Kd.

b
206
22

{

L)

]

Lr:

-
=y |

REFERENCES

Hunter 1976 !
Hunter 1942(#23}
dury 1748

Ridley 1974

Hunter 1974

Hunter 1967

Ridley 1964

Hunter 1947

Hunter 1907

Hunter 1907

iunter 1907

Hunter 1907

Hunter 1897

Hunter 1907{#22/23}
Ridiey 1572

Ridley 1971

Hunter 1B99{43&)
Ridley 1956%

Ridiey 1932,1973
Garrad 1975,1980,1784,1928
Garrad
{9753,1980,1981,1994, 1788
Laidlaw 1960 (¥31)
Laidlaw 1960 (¥30}
Laidlaw 1898 {#19)
Laidlaw 1917 (851}
Laidlaw 1698 {§18)

L8P
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BORDEN
NUO

Befw-L
Bebu-H
Bebw-N
Bebw-0
Bebu-P
Betu-0
BeGw-R
Bebw-1
BeGu-3

Bebu-4

Rebu-5

Bebu-b

Becu-7

Bebw-8
BeGw-9

SITE HAKE

Hunter Tay #38
Hunter Tay 439
Runter Tay $41
Hunter Tay #42
Dutton

Hunter Tay &3
St. Ignace
Haailton-Feden

Robinson

Sallous

Holns

fratriz
Hunter Tay ¥33

Laura Potter
Dunlop

DIsc
DATE

1990
1900
1900
1990
1500
1900
1932
1900
1900

1900

1900

1304

1900

1949
1902

AGE

AT T e B e B o |

-

PERIBD

Contact
fontact
Contact
fontact
Contact

Contact

Contact

Contact

L. Frehist.

Contact

Hid. Irog.
L. Prehist,

Hid. Irog,
Contart

PHASE

H. Historic
E. Historic

K. Historic

L. Protohistoric

H. Historic

L. Historic

L.Late Prehtstoric

N. Histeric

L. tiiddleport
M. Late Prehistoric

L. Hiddleport
L. Historic

RIN
ND.

L= — W — ]

=1

REL SIZE
SIIE [ha)

M x on

0.0
0.0
0.0
0.0
1.6
0.0
1.2

3.2

1.8

2.0

0.4

1.2
2.1

REFERENCES

Hunter 1900
Runter 1900
Hunter 1300
Hunter 1900
Hunter 1900{#4)
Ridley 1974
Hunter 1900(%3}
Jury and Fox 1947
dury 1976

Heidenreich 1971:44-48

Hunter 1300{¥40)
Ridley 1970

Hunter 1976,1986 pc
Hunter 1900{#31}
Ridley 1949
Heidenreich 1971:44
Hunter 1900(#30)
Ridley 1969

Hunter 190G(#25)
Ridley 1%6%

Latta 1985h:148
Hunter 1900(#4Q)
Ridley 1974

Hunter 190¢

Ridley 1970

Ridley 1969

Hunter 1902{§41)
Ridley 1968

Latta 1983b:147

31517



6.

BORDEN
No.

“Bebu-11

Bedw-12
BelGw-15
Bebx-18

BeGx-J
Bebx-C
Belix-D
Bebx-E
Befx-F
Bebx-6
Bebx-H
Bebx-1
BeGx-d
Babx-X
Bebx-L
BeGx-H
BeGy-A

Bebx-2

Bebx-]

Bebx-4

SITE HAME

Shiels

Waubashene Beach
filonzo
Jacklin

Hunter Tay #1
Hunter Tiny #14
Mailloux #i
Maillous #2
Hunter Tiny #22
Hunter Tiny #23
Hunter Tiny ¥26
Hunter Tiny 27
Hunter Tiny #28
Hunter Tiny #33
Hunter Yiny 438
Hunter Tiny #41
Heraan-Wrights

Faurnier
Copeland Creek

Deshasbault

oIsC
DATE

1902

1976
1576
1975

190
1899
%1
ISH)
1899
1899
1899
1899
1399
1899
1899
1899
16%%

19340

1859

1934

AGE

L B o]

Lo T o T~ S o B — I - T o B o B — T — T — B o B — |

_ .

PERIAOD

Contact

Contact
Contart
Eontact

Contart
L. Prehist.
L. Frehist.
Contact
Contact

Contact

Contact
L. Prehist,

L. Prehist.

L. Prehjst.

L. Frehist.

B

i,

E.

L.

L.

K.

H.

PHASE

Historic

Historic
Historic

. Historic

Late Prehistoric
Late Prehistoric

Historic

Historic

Historic
Late Prehistoric

Late Prehisteric

Late Prehistoric

RIN REL SiIE

0.

= — )

-

D D D D D D D B D

e
=

(=]

90

S1IE (ha)

L.4

t.0
0.9
1.0

2.2
0.0

5 04

¢.8

H 0.0

0.0

5 0.0

i.0
0.0

L 0.0

0.0
i.4

1.6

1.6

REFERENCES

Hurter 1902{#20)
Ridley 1970
Latta 1985b:167
Hupter 1976
0'Brien 1986 pc
Hunter 1984 pc
Latta 1983b
Hupter 1900
Hunter 1899
Ridiey 1971
Ridley 971
Hunter 1899
Hunter 1899
Hunter 189%
Hunter 1899
Hunter 1899
Hunter 1899
Hunter 1899
Hunter 1B%%
Hunter 1899{#40)
Ridiey 1971
Hunter 1900(#3)
Russell 1967
Hunter 1B99(#13)
Hunter 1988 pt
Tyyska 1969
Latta 1973

00s



BORDEN
NG,

BeGx-3

Bebx-b
ReGx-7
BeGx-8
BeGx-9
BeGx-10

Bebx~11

BeGy-12
BeGx-13

BeGx-17

PeGx-18

Bebx-19

BeGy-20

Befix-21

Befix-22

SITE NRHE

Farlain Lake

Hailloux
Brasseur
Jones

Chew
Crawford
Farlain Lake [I

finery
Le Caron

fuesnel

Joseph Grozelles

Lalonde

Hertz

Farget

John Leonard’'s

BISE
DATE

1949

1957
196%
1948
1971
1899

1976

1976
1899

1549

1899

1999

1940

1900

10899

ABE

L N o B N~ I ]

M = o

PERIGD

L. Prehist,

Conkact
L. Prehist.
fontact
Contact
Contact

L. Prehist,

L. Prehist,
Contact

L. Prehist,
L. Prehist.
L. Frehist.

Contact

L. Prehist.

Contact

—

PHASE

Late Prehistoric

Historic
Late Frehistoric
Protohistoric

. Historic

Historic

Late Prehistoric

. Late Prehistoric

Histaric

Late Prehistoric

. Late Prehistoric

. Late Prehistoric

Protohistoric

. Late Frehistoric

. Historic

RIM REL SIIE
ND. SIIE (ha)

130 3.8
0 2.4
0 2.0
0 2.0
0 3.2
0 2.0

44 1.2
28 1.2
0 1.b
0 1.2
20 2.0

26 L 3.4

¢ 3.0
74 1.3
0 0.8

REFERENEES

Ridley 1969

Tyyska 1949

Latta 1973

Hunter §971 (Borden forwm)
Hunter 1971{Borden fore)
Hunter 1971(Barden form)
Hunter 1976(Borden fora}
Hunter 1H99{337)

Ridley 1986b

0'Brien 1976b

0'Brien 1%78b

Hunter 1899(#30)

Ridiey 1947

dohnston and Jackson 1980
Ridley 1969

Hunter 1899(#16)

Ridley 1970

Hunter 1899{433)

Ridley 1971

J. Bursey 1988 pc

Hunter 1900(#15)

Ridley 1948

Trent Univ 1973(Borden fora)
Hunter 1900{#13)

Ridley 1973

Hunter 1B%9{#43}

Ridiey 1970

108



BORBEN

ND.

BeGx-23

Befx-24

Befz-23

Bebiz-24

Befix-27

Befx-28
Belix-35
BeHa-h
BeHa-B
BeHa-C
Bela-2

BeHa-3

BeHa-3

Bela-6

SITE NAME

Francis Bernaults
fngoutenc
Dssossape

Lurry

Edwards

Penetang Lake
H.Wright/G.Edwards

Hunter Tiny #3
Hunter Tiny #8

Haurice

Robitaille

Charlebois

Cedar Foint

DIsC

DATE

1894

1348

1899

1960

1898

1917
189y

1899
1899
1974
1899

1947

1969

18%9

AGE

m =

Ean Bl — T ~ M =~ |

PERIOD

Contact

Contact

fontact

Contact

Contact

L. Prehist,
Contact

L. Prehist.

Contack

Contact

Contact

Contact

A

P

PHASE

L. Protohistaric

K. Historic

L.Historic

E. Historic

L. Historic

L. Late Prehistoric
#, Historic

L. Late Frehistoric
E. Protohistoric

M. Historic

E. Protohistoric

L. Protohistoric

RIN REL SIIE

NG,

13

40

136

119

S1IE {ha)}

1.4

L 2.5

0.4
2.0
0.0
0.0
0.4
0.6

1.0

1.1

1.3

REFERENCES

Hunter 1899($24/25)
Ridley 1367

fidley 1948

Hunter 1B99(#34}
Ridley 1946

Kenyon and Kenyen {983
Hunter t900(8}4)
Ridiey 1949

Hunter 1899(#44)
Ridley 1967,1973

' Brien 1977 (Borden fors)
Hunter 1B97{81%)
Hunter 198a(Borden fora)
Hunter 1899

Hunter 1899

Ridley 1974

Hunter 1899{#4)

Tyyska 19469

Ridiey 1947

Tyyska 196%

Fox 197%

Tyyska 1969

Latta 1973

Hunter 1B99{¥3)

Ridley 1966

Tyyska 1949

Latta 1973

20s



BORDEN
ND.

ReHa-7
BeHa-8

BeHa-9
BeHa-10

BeHa-11
BeHa-12

BeHa-13
beHa-14
BeHa-13
BfGx-1A

RiGx-18
BfGx-2
Bfx-3
Bfgx-9
BfGx-10
BfHa-1A

BfHa-18

SITE HRME

Besroches
Peacock

Thunder Bay #3
Dorion

Havey
Vints

firente
Feaychanp
Thurder Bay 42
Second Lake

Second Lake
Gignac Lake
Second Lake 11
Sawlog Bay I
Sawlog Ray [1
Guynne

bwynne

DISC
DATE

1949
196%

1967
1967

1979
1899

1970
13
1967
1970

1970
1976
1976
1974
1974
1964

1964

" RGE

- o m M

Lo T o B o B — T o T — |

FERIOD

L. Prehist.
L. Prehist.

Contact
L. Prehist.

Hid, Irog.
Contart

Contact

L. Prohist,
L. Prehist.
L. Prehist.

. Prehist.
Contact
L. Prehist.
Contact
Contact
Contact

L. Frehist.

L.
]

=
- a

PHASE

Late Prehistoric
Late Prehistoric

Protohisteric
Late Prehistoric

Hiddieport
Historic

Histaric

Late Prehistoric
Late Prehistoric
Late Prehistoric

Late Prehistoric
Historac
Late Prehistoric

. Frotohistoric
. Protphistoric

Historic

Late Prehistoric

RIN REL SIIE

NG.

21
hY)

T O
(=R = R I ==

SIIE (ha)

> b

L= % B P}
==

.
o= o

=

o
. = .
L-— R R S I - o

L= #¥]
- a
o

0.6

REFERENCES

Fox 1977(Barden fora)

Fox 1%71{Borden fore)

J. Hunter 1987 pc

Ridley 1947

Ridley 1947

Fox 1971(Borden form)

J. Hunter 1971(Borden fora)
Hunter 1699(#17}

Ridley 1947

Keryon and Kenyon 1983
Hunter %7i{Borden fora)

J. Hunter 1978(Borden form)
Ridley 1947

Xenyon 1970

Guynne 1970

0°Brien 1976b

Guynne 1970

0°Brien 1976b

0'Brien 1976h

0°Brien 1974(Borden fors)
R. 0'Brien 1974(Borden fors)
Ridley 1966

Yenyon 1970

0 8rien 19760

Ridley 1946

Buynne 1571

i°Brien 1978b

e0%
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APPENDIX 2

Hunter

Mode of

LATE NINETEENTH AND EARLY TWENTIETH CENTURY
SITE SURVEY DATA

TINY TOMNSHIP, SIMCDE COUNTY ({tunter 1899)

Buantity  Sizedst  Status Coagents/Reference

Site ¥o. Discoveryt of Fe axests

,_.
L - - - IOV - o T R P I R

—
-

P por B s e e e
0 O =) O~ LN e

[
—

3
ha

&

SRUFEHIONLEEE

T M W e XD T R e e e b g T e S T Y O T

R - B - B - B - B SR i - B - B - B - B - B BT - ]

tt L Ste, Marie 11 Ste. Marie 1I and village
- 5 Not a village Caap site
e 2.0 BeHa-é
- nia Ossuary
- nfa BeHa-#
+t nia Ossuary
AR nia Ossuary
- n/a BeHa-B
- nia Ossuary
- nia Not found Ridley 1974
+ nfa  Not a village 18th century burial
+ nfa  Not a village 18th century burial
- ala {Jssuary
- nfa Bebx~4
- n/a Bebx-3
- n/a Befix-18
- n/a BeHa-12
- n/a Dssuary
- nfa Ossuary
- nia Burials Archaic (31d Copper) burials
- nfz  Not a village Fishing rasp site {on lakeshore}
- n/a Mot a village Ridley 1974 -No site reported by
landowner
Hi n/fa Bebx-6
" n/a lssuary
+ nla Bebx-23
t+ 5 Bebix~H
- L Bebx-]
- 5§ Bebx-J
- 1 Befix-¥
+ n/a Bebx-15
- nla Ossuary
- n'a Gesuary
- L Bebx-19
t L Babx-25
+H nla Bebx-K
- 2.0 Bdbx-12
H+ 2,0 Betix-10
- L Befiz-{.
H+ 0.8 Bebx-36

S04



505

L
TINY TOWNSHIP, SEMCDE COUNTY {Hunter 1899)
Hunter Mode of  Buantity  Size#$s  Status Coasents/Reference
Site No. Discoverys of Fe axests
1] i +H n/a Bebx-A
4§ ? + nfa BeBx-M
42 p + § Mot a village Cabin/Hamlet
4 i - 5 ot found Ridley 1974
1] P - nfa Bebx-27
45 p + nfa BeBx-22
1 p ++ 0.8 Bdfix-F Same as Hunter Flos #20
47 i - n/a QOssuary Same as Hunter Flos 324
48 i T+t nfa {Issuary Sase as Hunter Flos #22
7@% 49 p 4 L BdBu-1 Same as Hunter Flov #2f
§ Node of Discovery p = A.F. Hunter personal cbservation i = Informant
1t Duantity of Fe Axes - = fAbsent (i.e., no finds reported)
+ = Few ++ = Several or simply “ironm axes®
+++ = Nugerous, abundant, larqe guantity
138 Size Site size recorded by A.F. Hunter: 0.8 = hectares {as reported by Hunter)
5 = Spall {np acreage given) L = Large (no acreage given)

:
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TAY TOWNSHIP, SIMCOE COUNTY

Buantity

e
++
+HE
e
++
+
++
++

++

++

++

++
+t

4

4

+
++

+ o+

+
++

Sizetnn

nfa
nfa
5
L
n/3
5
5
1.8
4.8
n/a
L
L
nia

= 1.2

[l 7 I T B

L
nfa
n/a

g
6.0
nfa
nfa

S
n/a
n/a

L
n/a

8
n/a
n/a
nfa

5

S

s

Status

Bebx-B
Bebx-!
BeBx-2
Bebn-fi
Befn-B
BeGw-C

Not a village
Bebw-1
BeGw-E
Ossuary
Not found
Bebn-F
Befix-21

Not a village
Befix-20
Bebx-24
Not found
Bdbw-2%5
BdEw-25
Bebn-6
Bebw-H
Befn-1
BeGw-J

Kot a village
Debw-5
Not feound
Not found
Not tfaund
Net found
Bebw-4
BeBiw-1
Betw-¥
Betw-7

Not 2 village

Not a village

Not 2 village

Not 2 village
Bebu-L
BeGu-N

{Hunter 1900}

Comaents/Reference

Ste. Marie |

Fishing caap site {aulti-coaponent)
§t. Louis

Ridley 1968

Ridley 1948 - Cabin/camp site

Ridley 1974

Pre-Late Wondland caep site

Ridley 1947
Ridley 1969
Ridley 1949
Ridley 1970

LBth-i9th century Algonkian site
18th-19th century Algonkian site
Not sufticient data

Hunting caap site
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TAY TONNSHIP, SIMCOE COUNTY (Hunter 1900)

Hunter Hode of  HBuantity Sizefty  Status Comsents/Reference
Site No. Discovery! of Fe axessi

4 P + 5 Bew-6
i f + § Bebiw-N
2 p + 5 Bebw-0
43 p - n/fa  Not a village Fishing casp site
e
%\ § Rode of Discovery p = A.F, Hunter personal chservation i = Inforaant
1t Quantity of Fe Axes - = fbsent (i.e. no finds reported)
+ = Feu ++ = Spveral or simply "iron asxes’
+++ = Numerous, abundant, large quantity
1t Size 8ite size recorded by A.F, Hunter;  0.B = hectares (as reported by Hunter)
§ = Saall (no acreage given) L = Large (no acresge given)



508

HEDONTE TOWNSHIP, SIMCOE COUNTY (Hunter 1902)

Hunter fiode of  Quantity
Site No. Discavery! of Fe axes

Bizetis Status Coasents/Reference

‘:1?{5‘

1 p + n/a Not found Ridley 1989

2 p +t 0.8 Not found Ridley 1949

3 p ++ n/a BdGw-13

4 P +++ n/a BdGw-13

5 P + nfa BdGw-11

b P + nia Not found Ridley 1971

7 P rHt HIE] Kot found Ridley 1971

8 p + 5 BdEw-A

9 i + nfa Not a village Ridley 1971 - No site reported by
landowner

10 P + n/a Not found Ridley 1949

1 p + n/a Bdbe-10

12 p + n/a Not 3 village . Ridley 1971 - No site reported by
landowner

13 p ++ nia BdEw-B

12 p + nfa BdGwu-D

15 p + nla BdGw-E

16 i i L Mot found Ridley 1971

17 F +H L BdBu-4

18 b - n/a Ossuary

19 p ++ L BdGw-24

20 i ++ nfa Bdfw-11

2 j ++ nfa dssuary

22 p + 3.0 BdGw-3

23 i +H 0.8 BdGw-27

24 i He nia BdEw-F

25 P + n/a BdGw-14

26 p ++t 6.0 BdGw-2

27 p ++4 nfa Ossuary

28 i ++ nfa Not found Ridley 197!

29 p 0.8 BdGw-7

30 p - 5 BdGw-8

3 i +Hi 9.8 Bdtw-8

i i 0.8 Bdbw-9

32 i ++ 5 BdGw-15

3 p + n/a BdEw-3

34 p et nfa BdGw-6

35 ] H 2.0 BdGw-17

35 i + L Bdbw-18

31 D ++ nia BdGw-19

38 i - n/a  Not a village Ridley 196% - No site reported by
landowner

39 i - L Not found Rigley L9697

40 p +H n/a Betw-4



e

REDONTE TOMNSHIP, SINCGE COUNTY

508

{Hunter 1902)

Hunter Hode of  Quantity  Sizettd  Status Cosaents/Reference
Site No. Discoveryd of Fe axesit

4 i +H n/a Betw-7

42 b +4 L Not found Ridiey 1949

43 P 4t L BdEw-H

4 i - n/a Betin-3

45 i + 5 BdGv-A

i p + L Befy-3

47 i + nfa  HNot 3 village

i8 p tit nia BebBy-4

9 p + 2.8 Bdtw-1

30 i - nla Bdbw-29 frchaic site

51 p + L BdBw-1

1 i - n/a BdBv-B

23 P - 5 BdBv-10

54 p - nfa BdGy-C

55 B + 8 BdBy-I

56 P - 8 Mot & village Cabin site (<0.lha}

57 P - “nla BdBv-E

58 p - 5 Not a village Cabin site {one midden,low artifact

density}

59 P - L Not found Ridley 1348

of p - § Not feund Ridley 1948

b1 p - L BdGv-12

b2 i LA n/a Bdbv-F

63 i + 5 Hot a viilage Cabin site to BdBy-F {too clese to

to BdBy-F io be coeval village)

b4 P +Ht nfa Jssuary of BdGv-F

b3 i - nfa BdBv-6

L1 ] + § Bdbv-H

67 P - tla BdBv-1

b8 i + n/a BdBy-3

49 p Ht n/a BdBy-J

70 B - 8 Not found Ridley 1973

7t i + nfa Not found Ridley 1973

12 P + n/a Bdv~k

73 i e nfa Kot vound Ridley 1974

74 i ++ nia Not 1ound Ridley 1974

¥ Node of Discovery p = A.F. Hunter personal observation i = Inforsant
13 Quantity of Fe Azes - = fbsent (i.e. nc finds reporied)

+ = Faw + = Several or sisply "iron ages®
t++ = Nuserous, abundant, large gquantity

138 Size

Site size recorded by 4.F. Hunter:
§ = Small (no acreage given)

0.9 = hectares {as reported by Hunter)

L = Large {no acreage given)
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NORTH ORILLIA TOWNSHIP, SIMCOE COUNTY

{Hunter 1904; Hasmond 1903)

Hunter Node of  Buantity  Sizet$t  Status Comaents/Reference
Site No. Discoveryt of Fe axesit
1 i t nfa Burial
2 i tt nfa  Not a village Hot sufficient data
3 p - nia BdBv-Y
4 i - rfa  Not a village Camp site (low artifact density)
] p i nfa  Neot a village Camp site (low artifact density}
& i ++ n/a Ossuary
7 i - nla Dssuary
8 P - nla BdGu-P
vl i + nla Bdbu-8
1 p - nfa Burials
il B Hi L Bdbu-R -
12 p +t nfa Mot a village Camp site (18th-19th century
i Algenkian and pre-Woodland)
{Boyle 1904) -
Bl p - 1.0 BeGu-A
B2 i - nfa Mot a village Mot sufficient data
B3 p - L BeGu-B
{Hammont 170%)
13 p - 5 Bd6u-5
15 P - L Bdbu-5
17 p - nfa Burizls
18 ] - nla Buriais
19 p - L Bd6u-T
§ Made of Discovery p = A.F. Hunter personal observation i = Iaformant
13 Buantity of Fe Axes ~ = fbsent {i.e, no finds reperted)
+ = Few ++ = Several or siaply “"iron azes®

151 Size

++¢ = Nugerous, abundant, large quantity
Site size recorded by A.F, Hunter: 0.8

§ = 5mall (no acreage given) L = Large {no acreage given]

= hectares {as reported by Hunter)
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SOUTH ORILLIA TOWNSHIP, SINCOE COUNTY

511

{Hunter 1904; Hamsond 1305)

Hunter Hode of  Buantity  Sizeldt  Status Comsents/Reference
Site No. Discoveryt of Fe axesis

i P - nfa BdBu-F

2 p - nfa BdBu-6

3 p - 2.2 BdBu-H

4 9 - nla Bd6u-1

5 p H L BdBu-J

] i - 5 Not a village Cabin site (low artifact demsity)
7 p ++ L BdBu-K

B n + 3.0 BdGu-L

9 P 8] n/a  HNot a village Lakeshore location

10 p ++ nfa Burials 18th-19th ceatury Algonkian
il p +t 14 Bdbu-3

12 p nia Not found Ridley 1974

13 p - nfa BdGu-4

14 p - 1.0 BdBu-#

i5 p + L BdGu-N

16 i + nfa  Hot a village [solated finds

17 i t nfa  Not a village Mot sufficient data

18 i + nfa  Not a village Portage tamp site [lakeshore site)
19 1 - nfa  HNot 3 village No water source
20 i + nfa  HNot a village Canp site {aulti-component)
21 i - 5 Not a village Camp site {low artifact density)
2 7 - nfa  Het a viilage Fish weir site

{Hamaand 1905}

23 P - nfa Ossuaries

24 P - n/a Burials
23 P - L Bdgu-1

2b p - nla Burials
7 p - nfa  MNot a village £amp site {{ 0,03 ha)
28 p +4+ nla BdBu-0

29 p - nfa  MNot a village Cagp site {one midden cnly)

§ Node of Discovery
1 Duantity of Fe Axes

113 Size

Site size

p = A.F. Hunter personal ohservation i = Inforsant
- = fbsent (i.e. no {finds reported)

++ = Several or sisply "iron azes"

+++ = Nueerous, abundant, large quantity

t = Few

recorded by A.F. Hunter:
5 = Small {np acreage given)

0.8 = hectares {as reparted by Hunter)

L = Large {no acreage given)
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012

FLOS TOMNSHIP, SIACOE COUNTY (Hunter 1907}

Discoveryt of Fe axesit

T e - BT - IO - B - - IR - I B R R - R R TR S - R I S R T - R e - T

bt

n/a
nia

n/a
nla

nfa
nfa
1.0
nfa
n/a
nfa
n/a
nla
nla
nfa

n/a
nfa

n/a
nla
n/a
nfa
n/a
nfa
nla
nfa
nfa
n/a
9.8

n/a

Bizetss

Status

Not 2 villags

Not a viilage
Begx-5

Not a village

Not a village

Not a village

Not z village
Bdgx-A
BdGx-7

Not a village

Hot a village

Not a village
Bedix-12

Not a village

Not a village
Not found
Not found
Bebx-A
Bd6x-C
Bd6x-F
BdBx-D
Ossuary
Bd6x-8
ssuary
Bdx-E
Bd6w-L
BdGw-4
BdGw-N
BdEu-0

Not a village
BdGw-P

Kot a village
Bdbw-
BdEw-R
Bdbw-21
BdGw-20

Consents/Reference

Cagp site (Archaic?)

Fishing casp site

Muiti-tosponent Woodland camp site
Casp site {Archaic?)

Cabin site (one gidden)

No water source

Camp site {Archaic?)

Multi-coaponent camp site
Multi-component casp site

Site plan ton linear to be village
Archaic site

Canp sitelArchaic/Woodland)

Casp site{frchaic/Woodland)

Ridley 1973

Ridley 1973

Same as Hunter Tiny B4é
Same as Hunter Tiny #48

Same as Hunter Tiny #47

Same as Hunter Tiny #49

Ko water source

Not sufficient data
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FLOS TOWNSHIP, SIMCOE COUNTY (Hunter 1907)

Hunter Bode of  Guantity  Sizet$t  Status Coxaents/Reference
Site Mo, Distoveryd of Fe axesty

37 i - n/fa  Not a village Hot sufficient data
38 i - nfa  Not a village Caap/cabin site {low artifact density)
39 i - 0.2 Bdbn~28 Camp/rabin site
40 i + nfa Mot & village No water source
41 p - 5 BdBw-5
42 p - n/a BeBw-6
43 p - nla BdGu-T
t Mode of Discovery p = A.F. Hunter personal observation 1 = Inforaant
3t Quantity of Fe Axes - = fbsent {i.e. no finds reported)
+ = Few ++ = Beveral or simply "iron azes®

+t+ = Nuperpus, sbundant, large guantity
11 Size Site size recorded by A.F. Hunter: 0.8 = hectares {as reported by Hunter)

§ = Ssall {no acreage given} L = Large {noc acreage given)
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YESPRA TOMNSHIP, SINCOE COUNTY ({Hunter 1907)

Buantity

et

1 + v + 1

Sizetyt

nfa

nfa
n/a
Lt
nfa
n/a
nfa
nfa
n/a
n/a
n/a
n/a

nfa

Status

Hot a village

Not a village

Not a village

Hot a village
Be w7
Bcbw-R
Bebw-B
Bcbw-C

Not a village

" Kot 2 village

Brbw-14
BdBw-t)
Bebw-D
BcBw-E
behw-F
BrEw-E

Not a village
Bebw-H
Behm-1
BrEw-J
Beew-K
Bcbiw-L
BcEu-12
BrBv-1
BcGy-D
BeEw-N
Bchn-N

Not a village

Not @ village

Not a village
BcEw-0
Bcbw-P

Not a village
Burials

Not a village

Not a village
Bcbu-8
Bcow-0
Bciw-R

{omaents/Reference

19th century Algonkian site
Pre-Huron camp site
Capp site (Archaic?)
Cagp site {Archaic?)

1Bth century Algonkian camp site
No water source

Small camp sitef{ 0,03 ha)

Camp site {low artifact density)
Ridley 1975 - Camp site (Rrchaic?}
Ridley 1975 - Camp site

Cabin site{low artifact density)
18th-1%th century Algonkian site
Cagp site (low artifact density}
Ridley 1975 - Cabin site
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VESPRA TOWNSHIP, SIMCDE COUNTY

(Hunter 1907)

Hunter #ode of  fuantity  Sizedtt  Status Consents/Reference
Gite No. Discoverys of Fe axesis
40 9 - 0.8 BeBa-1
41 P - 0.4 Bcfiu-1B
42 P - 0.4 Bebw-5
43 p - L Befiu-3
44 P - 5 Behn-1
45 p - 1.4 BcEw-t
45 p - - 2.9 Bebu-9
47 p - n/a Befw-10
4 P - 5 BeEw-v
49 P - 0.3 BcBw-2
a0 i - n/a Mot & village Hot sufficient data
it P - nfa Mot a village Hulti-component tamp site
52 i + nfa {ssuary
53 i - n/a Ossuary
o4 P - nfa Befn-11
§ Node of Discovery g = A.F. Hunter personal observation i = Informant
11 Quantity of Fe fAxes - = fbsent (i.e. no finds reported)
+ = Fex ++ = Several or simply "irom axes"

13 Size

t++ = Numerous, abundant, large guantity
Site size recorded by A.F. Hunter:  {.8 = hectares {as reparted by Hunter)

§ = Small (no acreage given}

L = Large (no acreage given)
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ORD TOWNSKIP, SIMEDE COUNTY

Puantity

+

] I+ + 1

[ T S

++

Sizetty

2,0
nfa
1.4
n/a
5
g
nfa
nfa
5
nfa
5
8
nfa
nfa

n/a
n/a
3.8
0.4
nfa
n/a

n/z
nfa
n/a

1.2
nfa
2.4
nfa
n/a
nfa
1.8
n/a
fi/a

Status

BdGw-23
Bdfn-22
BdGw-J
Burial
Not found
Not faound
Bdtiw-K
Burials
Hot a village
Net a village
Mot a village
BdGv-L
Not a village
Hot a village
Mot & village
ot a village
Gssuary
BeBv-2
BcBy-A
Mot a village
BeBv-B
Not a village
Mot a village
Not a village
Bdby-4
BdGv-H
BdBv-3
Net a village
Not found
Ossuaiy
Not a village
Bdbv-N
BdBv-0
Not a village
Bd6y-p
Bdbv-0
BdBv-R
BdEv-5
8d6v-8
BdGv-8
Hot found

{Hunter 1703}

Comments/Reference

i8th century Algonkian burial?
Ridley 1973
Ridley 1973

No water source
Not sufficient data
Ho water source

Not sufficient data
Ho water source

Cabin site (¢ 0.9% ha)
Ho water source

Camp site (no middens)
Camp site {low artifact density)

18th ar 19th century Algonkian site
18th or 19th century Algonkian site

No water source
Ridley 1973
Cagp site - Ridley 1973

Camp site {Archaic)

Ridley 1974



17

(R0 TOWNSHIF, SINCOE COUNTY (Hunter 1903)

Hunter Mode of  fuantity  Sizetdt  Status Coasents/Reference
Site No, Discoveryt of Fe axestd
41 i - n/a BdGu-3
42 p - nfa Not & viliage No water source, no middens
43 p - 0.4 BdBv-1
44 P - nfa Not found Ridley 1974
435 i - nfa BdGy-9
44 P - nfa Not a village Camp site {low aritifact density)
47 p - n/a Bdbv-1l
48 i - nla Not a village Camp site {low artifact density)
49 i - n/a Mot a village No water source
50 p - 8 Not a village No water source
9 i - n/a Not {ound Ridley 1974
32 i - n/a BdGv-Y
53 i - 0.8 BdBv-N
HA/B i * § Not villanes No water source
35 i - n/a BdBv-{
36 i - nla BiGu-
57 P + 1.6 BdGu-B
58 0 - § Not 2 village Camp site (no siddens,low artifact
density)
59 g - 5 Not & viilage Camp site {low artifact density)
60 B - n/a BdBu-C
b1 P t L BdBu-0
b2 i - 0.4 Mot a village Camp site {¢ 0.1 ha)
83 i f nfa Not a village Camp site
b4 i - nfa Beby-C
43 i - nfa Not a village Ridley 1973 - No site reported by
landouner
o i + 5 Not a village Fishing camp (on lakeshore)
67 J + nfa Not a village 1Bth century Algonkian camp site
&8 p - nfa BdGu-E
a9 i + n/a Not a village (aep site {multi-component)
{ Node of Discovery p = A.F, Hunter personal observation i = Inforaant
1% Quantity of Fe Axes - = fbsent (i.e. no finds reported)
+ = Fen ++ = Several or siaply 'irop ases’
+++ = Nugerous, abundant, large guantity

111 Size

Site size recorded by A.F. Hunter:

& = Small {no acreage given}

0.8 = hectares (as reported by Hunter)

L = Large (no acreage given)



518
INNISFIL TOKNSHIP, SINCOE COUNTY (Hunter n.d.; Hugh Jackson pe  1985)

Hunter Mode of  Huantity  Sizet$d  Status Comsents/Reference
Site No. Discoveryl of Fe axesit

8 p +H 1.4 BcBy-E Destroyed
9 P - n/a BhBv-A 19th century Algonkian component too
61 p - 4.0 BbEw-10
52 p - n/a Not found Warrick 1938
63 p t 2.4 Bbbv-22
84 p - 2.2 Bhov-19
B3 P t nfa Mot z village  19th century Algonkian casp/burials
87 i - nfa BeBv-6
90 D - n/a BeBv-11
9 P - nfa BbGw-11
92 P + 0.8 Bhbw-2
102 P - 0.8 BrEw-28
103 p - L Bcbw-15
04 p - 5 BeBw-24
105 p - - 2.4 BbEw-9
106 p - 0.2 Bebv-4
107 p - nla Br6v-8
108 p - n/a BhEv-20
115 p t rfa Bebv-F Destroyed (village + ossuary)
119 i - nfa Not found Warrick 1988
131 i - n/a BeEw-27
172 P - 0.03  Not a village  Camp/cabin site [{ 0,05 ha)
i73 i - n/a BeBv-13 Destroyed (village)
183 ? - n/a Bebv-H
184 i - n/a BcEn-W Destroyed {village)
183 p - n/a Brow-32 Capp site {Marrick 1988)
i86 p t nfa BbEv-B
187 p - nfa BbGn-A
188 p - 1.0 Not found Harrick 1988
196 P % nfa Burials 19th century Algonkian casp/burials
232 p - n/a Bebv-8
233 p - nfa BcEv-8
234 i - nfa Mot a village  Camp site {multi-coaponent)
236 i - nfa  Not a village  Casp site (lakeshore site,low artifact
density)
243 p - 0.4 Bbbw-13
w P - nfa BcEw-1
323 P + n/a Destroyed
324 i - nfa Bebv-d
323 i - nfa BeBv-K
¥ Hode of Discovery p = A.F, Hunter personal ohservation i = Ipformant
1} Buantity of Fe Axes - = Absent {i.e, no finds reported)
+ = Few ++ = Several or simply "ircn axes"
+++ = Nugerous, abundant, large quantity
148 Size Site size recorded by A.F. Hunter: 0.8 = hectares (as regorted by Hunter)

§ = Snall {no acreage given} L = Large (no acreage given)



Hunter Mode of  Buantity  Sizet#!

Site No. Discoveryd of Fe axesit

INNISFIL TOMNSHIP, SIMCOE COUNTY

518

States

{Hunter n.d.; Hugh Jackson pc  19B3)

Cogzents/Reference-

326 i - nfa  MHot a village  Casp site {pre-lroqusian}
327 i - nfa ftot found Warrick 1988
328 i - nfa  Hot a village  WNot sufficient data
I4h i - nfa Mot a village  Not sufficient data
ﬂ 377 p - /s Mot foend  Merrick 1988
" 433 D - n/a dot found Warrick 1988
434 i - nfa Mot a village Mot sufficient data
443 i - nfa Destroyed
300 i - nfa  Not a village Mot sufficiest data
50t i - nfa  Hot a village  Hot sufficient data
502 i - nfa Mot a village  Hot sufficient data
303 p - n/a Brbv-#
304 i - nfa  Not a viliage Mot sufficient data
303 i - nfa  Destroyed
506 p - n/z Bbgv-12
48 P - n/a Bhbv-E
t Mode of Discovery p = A.F. Hunter personal cbservation i = Informant

It Quantity of Fe Axes -
* = fau

111 Size Bite size recorded by AJF. Hunter:
§ = Spall {no acresge given)

fAbsent {i.e. no finds reported)

++ = Several or sisply “iron axes’
#++ = Nuperous, abundant, large quantity

0.9 = hectares {as reported by Hunter}

L = Large (no acreage given}
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VICTORIA COUNTY  {Laidlaw 1B98; 1900; [912; 1917}

Laidlas  Mode of  Duantity  Sizeltt  Status
§ite Mo, Discoveryf of Fe axestt

Comments/Reference

1 p - n/a BdGr-6
2 P - 1.7 Bdfs-1
3 p - 2.2 ddGr-8 Hazlet cite (one midden)
Ramsden 1977c
4 i - nfz Mot a3 viilage  Camp site (lakeshore site)
g p - 2. Net a village  Hamlet site {low artifact demsity)
Ramsden 1977¢
b p - L BdBg-A
7 B - L BdGr-1
8 p - 8 Not a village  Camp/hamiet site {lakechore site)
Ramsden 1988
9 p - L Nat found Ramsden 1977¢
10 p - L5 BdGr-4
i1 p - L Not found Ramsden 1977¢
1z p - nfa  Not s village  Camp site (lakeshore site)
13 B - 0.4 BeGs-f
13 P - 5 Mot 5 village  Caop/hamlet site {one midden)
15 i - niz BeGg-t Hamlet site (lakeshore site)
Ramsden 1988
16 p - L Not found Ramsden 1981
i7 n g nfa Mot a village  18th century Algonkian camp site
18 g - nla Begr-E
19 [ - nfa BeGr-C
20 1 - nfa  Not a village  No! sufficient data
A p + nfa Bd6r-C
22 7 - nfa  MNet a village  Not syificient data
3 p - 4,1 BeBr-3
24 p - L Bebr-4
25 i - nfa  Hot a village  Low artifact density
2t p - nfa Bebr-1
27 p - nfa Mot a village  Camp site (lakeshare sjte)
28 ? - nfa Mot a village  Camp site (Archaic, 1Bth century
Algonkian)
29 B § Hot a village  Hamlet site - Ramsden 1988
30 p - nfa Befir-B
31 P - 1,0 BeBr-f
32 ] - L BdBr-2
33 B - § Hot a village  Camp site {lakeshare site)
34 i - nfa  HNot a village Mot sufficient data
33 i - n/fa Mot a village  Camp site (lakeshore site)
34 g - nla Bd&r-D
37 p - n/a Not 3 village  Pre-Huron site
38 p - nfa Bd6r-B
39 | - nfa  MNot a village  Hot sufficient data
40 p - 5 Bdsr-A
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Laidlaw  Mode of  Quantity  Sizetst  Status Cossents/Reference
Site No. Discoveryt of Fe axesit

p - nfa Mot a village  Camp site {iakeshore site)
42 p - nla BcBg-
43 D - nfa  Hot a village  Camp site {lakeshore site!
44 p - § BeBp-4
15 p - rfa  Not a village Mot sufficient data
45 P - 5 Bcbr-#
§7 P - nfa Mot a village  Lamp site
4B nia
@g 49 nfa
L 0 P - § kot found Ramsden 1977c
34 p - L Bchg-2
32 P - n/a BdGp-A
33 P - nfa Bdfs-f
34 P ) nfa  Hot a village  famp site
bk ? ) nfa Mot 2 village  Caamp site
34 o - nfa Mot a village  Camp site
37 2 - nfa  'Not a village  Hot sufficient data
38 ! - § Bcbg-B
a9 D - nfa  Not 3 village  Hot sufficient data
0 p - nfa  Not a village  Hot sufficient data
b1 P - n/a Bebr-1
¥ Node of Discavery p = 6,E, Laidlaw personal observation i = Inforpant
3t Quantity of Fe Axes - = Absent (i,e. no finds reported)
+ = Fea ++ = Several or siaply 'irom axes®
+++ = Nugerous, abundant, large guaniity
11t Size Site size recorded by G6,E. Laidlaw: 0.8 = hectares (as reported by Laidlaw)

S = aall (no acreage given) L = Large {no acreage given)




