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EDITOR’S NOTE The year 2000 marks
the onset of the 21st century. In this tran-
sitional year, prominent physical anthropol-
ogists will provide brief reflections on our
discipline, including what attracted them to
it, and their views on the directions our
discipline may pursue as we enter, in Jan-
uary 2001, the third millennium. Am J Phys
Anthropol 113:1-4, 2000.
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My work has been located primarily at
the intersection of physical anthropology,
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demography, and historical epidemiology. I
have an ongoing interest in long term demo-
graphic processes in the prehistoric Ameri-
can Southwest using paleodemographic
approaches (e.g., Swedlund, 1994). The ma-
jority of my research, however, engages his-
torical population data from North America
in general and New England in particular
(e.g., Swedlund, 1990, Swedlund and Ball,
1998). I was drawn to demography and ge-
netics as a graduate student in part because
the recent availability of what we then
called “high speed” computers provided new
opportunities for handling relatively large
data sets and investigating diachronic pro-
cesses. Microevolutionary studies of the
1960s and 70s had shown great promise for
understanding genetic variation in numeri-
cally small, indigenous populations. What I
and others found lacking was the greater
generational time depth necessary to esti-
mate the effects of long term demographic
processes on genetic structure. With col-
leagues and graduate students, I began an
undertaking now known as the Connecticut
Valley Project. I have not been able to es-
cape it since, but it continues in a form very
different from its origins. In the paragraphs
below, I will retrace a few steps to show the
intentional and sometimes serendipitous
turns my research has taken, I will also
point to issues and lessons that come from
my areas of research but which may have
relevance to a broader physical anthropol-
ogy in the future.!

This essay is motivated by a lot of conversations over the
years with a lot of people, none of whom should be held respon-
sible for anything I say. I would like to pay special note to George
Armelagos, Michael Blakey, Margaret Connors, Alan Goodman,
Ann Herring, Tom Leatherman, Lynnette Leidy, Bruce Levin,
Richard Meindl, Debra Martin, Brooke Thomas and Kenneth
Weiss. The Connecticut Valley Project acknowledges current
support from NSF Grant SBR 9224572.
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THE STRUCTURE OF SUBDIVIDED
POPULATIONS

Within the subdiscipline of physical anthro-
pology, studies of historical epidemiology and
demography rest largely on the collection,
linkage, and computerization of data sets
available from eighteenth, nineteenth, and
early twentieth century records. These are
found principally in North America, Europe,
and in other regions with long histories of
colonial administrations. Census and vital
statistics data (including health and morbid-
ity statistics) permit one to empirically inves-
tigate time-series approaches to a number of
questions of interest to anthropology. Lack-
ing, of course, are the genetic markers that
would be desirable (although DNA sequenc-
ing technologies are making this possible
now, subject to the availability of human re-
mains). In lieu of genetic markers there are
amazing arrays of data, including morpho-
metric and anthropometric statistics from a
number of old series on military recruits, stu-
dents, the insured, and others.

The initial questions that drew many of us
to historical data sets had to do with empirical
opportunities to test theories of genetic drift,
gene flow, and the opportunity for selection.
By analyzing fertility, mortality, and marital
migration rates among subdivided popula-
tions, long standing queries on the magnitude
of inbreeding in human populations, for ex-
ample, could be experimentally, albeit retro-
spectively, tested. The good news is that dur-
ing the 1970s and early 80s historical
demographers and demographic geneticists
actually answered many of those questions.
We accumulated a significant body of knowl-
edge regarding the covariance of gene fre-
quencies with geography and demography in
numerous places. Many studies pointed to the
rapid rates of gene flow among regional pop-
ulations and relatively low rates of inbreed-
ing. Measures of differential fertility and mor-
tality partitioned by family and lineage—
which have now given way to proportionate
mortality (PMRs) and fertility ratios, hazards
models, and frailty estimates—gave us some
insight into the opportunity for selection. In
several cases, it was possible to map the his-
torical data onto gene frequency data of living
descendants in the regions under study.

Following this decade or so of considerable
success in understanding microevolutionary
processes, those more invested in population
and molecular genetics tended to move on to
questions of ancestry and genetic epidemiol-
ogy, while those of us who were more demo-
graphically and ecologically oriented tended
to focus on the history of human health from
other physical anthropology perspectives.

Investigations of mortality

Interest in, and accumulation of, the his-
torical mortality data collected in the 1970s
and early 80s precipitated a long term in-
terest in the correlates of mortality. I was
particularly focused on infant and childhood
mortality, since they represented a signifi-
cant proportion of all deaths in nineteenth-
century America (as well as elsewhere). It
was about this time in my career when I
embarked—with the help of several gradu-
ate students, and NSF and NIH funding—on
the systematic linking of vital statistics and
census data into family, household, and com-
munity units for analysis. Working closely
with then Ph.D. candidate Richard Meindl
(Kent State), we undertook a series of tests
of cohort and family specific mortality uti-
lizing the linked data.

We began our mortality project with an
analysis of paired cohorts of newborns some
of which had experienced epidemic disease
while others had not (e.g., Meindl and Swed-
lund, 1977). It was interesting to note that
the “stressed” cohorts—those assaulted by
epidemic disease early in their life course—
might in the end experience overall greater
average life expectancy than “unstressed”
cohorts, despite a high level of infant mor-
tality. This suggested to us a “pruning” ef-
fect of early childhood mortality that may
have been the result of selection against
those genetically or constitutionally less fit
to the exposure of the specific disease-caus-
ing pathogen.

The linked records also gave us the ability
to measure infant and childhood mortality
among families. We identified the major
structural correlates of mortality to be wealth
class, parity, maternal age, and other vari-
ables. Nevertheless, we discovered that
deaths were not randomly distributed across
all families in the Connecticut Valley. We
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found residual groups of families that showed
higher than expected deaths which prompted
us to ask whether these deaths might be ex-
plained familially (“genetically”) or environ-
mentally. Alas, the numbers were by then too
small to reject either hypothesis.

I describe this example because I think it
is a common one in many research programs
in physical anthropology. It illustrates the
problem of inadequate statistical samples
that can occur even in large data bases.
Consequently, even if the results point in
favor of “family” or lineage effects, the ge-
netic interpretation is still circumstantial
and untested. However, the analyses sug-
gested a number of cultural and environ-
mental correlates strongly associated with
childhood deaths. This prompts one to ask
then, “Does one choose to study the small
residual with little hope of resolving any-
thing, or does one decide to take a broader
biocultural perspective and address the to-
tal variability that remains available to ep-
idemiological modeling?” That is, if one can
develop satisfactory models to account for
variation in infant and childhood mortality
using maternal age, wealth class, parity,
and family size (among others) which can be
measured historically (e.g., Meindl, 1980). Is
this not preferable to modeling an imputed
genetic cause which one cannot measure?

Answering this question affirmatively
provided an important turning point in my
career. At this juncture, I became more in-
terested in the broader questions of human
mortality history and in the evolutionary
history of pathogens than in the genetics of
their human hosts. Other projects emerged
or came to my attention. Particularly note-
worthy in this regard was the work of Larry
Sawchuck (Toronto) and Ann Herring (now,
McMaster) on the historical demography/
epidemiology of the colonial city of Gibraltar
(e.g., Sawchuck et al., 1985).

HUMAN BIOLOGY WITHOUT
THE GENOME

As with several other topics in physical an-
thropology, those of us interested in the his-
tory of human health are challenged in the
age of the genome. We are not likely to have
strong inferences on specific human genotypic
correlates to acute infectious disease, but I

would submit that this is not a very signifi-
cant problem and may even reflect a rarity of
such polymorphisms. Indeed, if measured by
magnitude, the important events of the last
few hundred years center largely on epidem-
ics and transitions in infectious diseases for
which the human genome appears to offer
little in the way of explanatory power. (Per-
haps the genomes of our pathogens may
offer considerably more.) More to the point,
observed mortality increases and declines
can be accounted for largely by political-
economic and environmental-historical fac-
tors affecting exposure and generalized im-
mune competence without recourse to
genetic variability in the host population(s).
Yet, as physical anthropologists, we are al-
most bound by professional oath to consider
evolutionary factors in these disease histories.
If so, physical anthropologists interested in
historical epidemiology—and for that matter,
genetic epidemiology—are obliged to become
better cultural ecologists in order to collect the
kinds of data and to deploy the more sophis-
ticated models necessary to disentangle cul-
tural-environmental-genetic factors and their
interactions. We must also borrow more freely
from molecular biology in order to identify the
specific loci and mechanisms, both heritable
and nonheritable, by which our species re-
sponds to a particular microparasite. How-
ever, it is not sufficient to find family or lin-
eage effects, an hypothesized mechanism, and
infer genetic causality. Obviously, the skills
required suggest the need for improved collabo-
ration among variously trained specialists.
Related to these problems has been our
relative lack of attention to coevolutionary
issues of host and pathogen and the evolu-
tion of virulence. Most anthropologists in-
terested in disease-mediated selection have
been strongly influenced by classic papers
such as that of Haldane (1949) in which he
argued that the long history of association
with humans should afford many opportu-
nities for pathogens to be agents of natural
selection. There are caveats to this argu-
ment that deal with the ecologies of exposure,
varying generation times of host and patho-
gen, and host resistance, as well as the meth-
odological difficulties in empirically demon-
strating a selection effect (e.g., Barrett, 1990,
Svanborg-Eden and Levin, 1990; Levin, 1999).
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Historical epidemiology in the
new millennium

The place of historical demography and
historical epidemiology seems secure within
the domain of physical anthropology. Un-
derstanding the interactions between biol-
ogy and culture is fundamental to an appre-
ciation of human variation and diversity. I
concur with our colleagues who maintain
that to be good physical anthropologists we
not only need to be good biologists, but also
attentive to the theories and findings of cul-
tural anthropology. Humans are not genes
and they are not rats (most of them, any-
way). We know a lot about how socioeco-
nomic and other culturally mediated factors
contribute to increased exposure risks and
the weakening of stressed immune systems.

In understanding the ecology of human
infectious disease, I believe we need to pay
increased attention to the coevolution of
pathogens and hosts as well as to cultural
and political-economic processes. Further-
more, where disease-mediated selection is
concerned in the evolutionary contest be-
tween microparasites and humans, I tend to
bet on the bugs.

Against a background of cultural and envi-
ronmental information, we will be better
equipped to estimate and infer genetic pro-
cesses. In fact, when we encounter historical
contexts in which the cultural and environ-
mental variables are not sufficient, we may be
in an improved postion to consider evolved
virulence in the microparasite responsible for
the disease episode in question or novel ge-
netic variants in the hosts. We sometimes for-
get, or under-emphasize, how important the
cultural-environmental history of Central Af-
rica was in interpreting the relationships be-
tween falciparum malaria and sickle cell (one
of our favorite and most often told stories).
The genetic side of the story is incomplete
without knowing the part played by the cul-
tural-environmental context.

I predict that molecular biology is likely to
provide more on the evolution of attenuation
and virulence of microparasites than it will on
disease-mediated selection in humans. As we
have seen with recent episodes of acute infec-
tious disease, such as the AIDS epidemic,
knowledge of cultural vectors and cultural-

environmental conditions are indispensable
to understanding the circumstances that gave
rise to the epidemic, and without this knowl-
edge the molecular biology is simply insuffi-
cient (e.g., see Ewald, 1994; Armelagos, 1998).
From where I stand, the exciting future of
physical anthropology is in the reintegration
of biology and culture in ways that incorpo-
rate complex models of culture and ecological
history with a human biology that is judicious
and rigorous in its claims for genetic causality
and disease-mediated selection.
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