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What Is Molecular Anthropology? What Can It Be?

JONATHAN MARKS

This first part of this essay explores the relationship of molecular studies to the
field of anthropology, setting out the history and present status of that relationship
and focusing on two issues in contemporary molecular anthropology. In the
second part, | set out a program for a molecular anthropology that is both
“molecular” and “anthropology,” centering on the application of genetic data to
primate, including human, populations, and its intersection with the issues and

approaches of traditional anthropology.

“Molecular anthropology” was
coined by a biochemist, Emile Zuck-
erkandl,! at an anthropological con-
ference in 1962 sponsored by the
Wenner-Gren Foundation, called
“Classification and Human Evolu-
tion.” He intended the phrase to des-
ignate the study of human evolution
by recourse to the differences in the
structure of biomolecules. The para-
dox is that although this sounds like a
kind of anthropology, a molecular
kind of anthropology, it really was
merely the technology of biochemis-
try being applied to classically anthro-
pological questions. And because it
was technology that was driving this
new field, anybody could do “molecu-
lar anthropology,” regardless of how
much anthropology they really knew.
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While that may sound harmless
enough, consider the opposite case.
What would constitute “anthropolog-
ical biochemistry” if you didn’t need
to know any biochemistry to do it?
In the same article, Zuckerkand] set
out the reductive agenda of “molecu-
lar” anthropology in a particularly
egregious form. Zuckerkandl was im-
pressed by the fact only one of the 287
amino acids in hemoglobin could be
found to differ between a human and
a gorilla. He was so impressed, in fact,
that he proclaimed that “from the
point of view of hemoglobin structure,
it appears that gorilla is just an abnor-
mal human, or man an abnormal go-
rilla, and the two species form actu-
ally one continuous population.”
This assertion sufficiently inflamed
another symposium participant, pa-
leomammalogist George Gaylord
Simpson,? that he rose to defend what
we might now call the integrative or
organismal perspective in the pages of
Science. “From any point of view
other than that properly specified,” he
wrote, “that is of course nonsense.
What the comparison really seems to
indicate is that...hemoglobin is a
bad choice and has nothing to tell us
about affinities, or indeed tells us a
lie.” In other words, humans and go-
rillas can be distinguished readily by
virtually any form of competent bio-
logical comparison. If you can’t tell
them apart by hemoglobin or more
generally by their genes, just look at
something else! The idea of encapsu-

lating the relationships of human and
gorilla in the relationships of human
and gorilla hemoglobin was as ridicu-
lous as encapsulating those relation-
ships in human and gorilla phlegm or
eyelashes.

There was considerably more here
at stake, however, than just the gorilla
and the human. Molecular evolution
was a young field, and its practitioners
were perceived as technologists, not
scholars. They had in their favor the
short and selective memory of science
and the cultural cachet of heredity.

At nearly the same time, human
population geneticists were studying
the relationships of the human races
serologically. William C. Boyd? pub-
lished a definitive genetic classifica-
tion of the human races in Science in
1963, identifying thirteen of them: five
in Europe; one each in Africa, Asia,
the Indian subcontinent, and Amer-
ica; and four more in Oceania. This, of
course, was a year after Frank Living-
stone* had epigrammatically con-
cluded that “there are no races, there
are only clines.” At the time, no one
queried the discovery of five times
more taxonomic diversity in Europe
than in Africa or the equivalence of
“Africans” with the Basques.

Cavalli-Sforza and Edwards> statis-
tically analyzed morphometric and
genetical data from diverse human
populations to find out which two of
Europeans, Asians, and Africans were
most closely related. The pattern they
saw was that physical traits tended to
cluster Europeans and Asians, while
genetic traits associated Europeans
and Africans. They interpreted this to
mean that genetics gives the “right”
tree, while physical traits give the
“wrong” tree>—a self-serving conclu-
sion, at best. However, this conclusion
stood and was reiterated® until the ad-
vent of “mitochondrial Eve” in the
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1980s,7 in spite of alternative statisti-
cal treatments of the genetic data ac-
tually producing the “morphological”
tree.?

Even so, there was a deeper history
for molecular anthropology.® Racial
serology dates to World War I, and in
the 1920s generated results that were
so difficult to assimilate that Earnest
Hooton,!° the leading student of race,
was forced to conclude: “We can make
little or nothing of [blood-group anal-
ysis] from the point of view of racial
studies” (p. 490).

The field of systematic serology
dates to the discovery by George H. F.
Nuttall!! that the blood reactions of
animals generally recreate their Lin-
nean relationships. But because tars-
iers and prosimians failed to react
with human blood, it followed that
they could not be primates, a conclu-
sion that mystified Zuckerman!2 in his
review of primate biology.

Molecular/serological/genetic/hema-
tological approaches to anthropologi-
cal questions have thus been around
for a very long time, with an uneven
track record. The famous genetic clus-
tering of humans with the African
apest? and the debunking of Ra-
mapithecus as a hominid!4 are note-
worthy not as the starting point of the
field, but as rare occurrences in the
relevant intellectual history when the
genetic approach turned out to be
“right.”

I argue that molecular anthropology
can be a viable field only if it combines
the anthropological with the molecu-
lar rather than simply applying the
molecular to the anthropological. The
latter approach is not only intellectu-
ally problematic but self-defeating as
well, for it fails to differentiate a “mo-
lecular geneticist” from a “molecular
anthropologist”—except that the ge-
neticist will likely have access to bet-
ter facilities and better technological
training, the very factors that give the
molecular anthropologist an identity
within anthropology. I argue instead
for the conjunction of molecular data
and an anthropological approach in
molecular anthropology. I consider an
“anthropological” approach to be one
that is classically holistic as opposed
to reductive; approaches questions of
nature from the standpoint of histor-
ical and social perspectives in addi-

tion to natural; is sensitive to issues of
gender, power, and difference instead
of adopting an aloof stance; is en-
gaged in ethical and social issues; and
constantly interrogates the “given”
status of natural facts and looks for
ways in which they may rather be the
products of human agency.

EXAMPLE 1: HUMANS AND
APES

Perhaps the best-known factoid of
modern science is the high level of
genetic similarity between humans
and African apes. This is often given
as: “Humans are over 99% genetically
identical to chimpanzees,” and has
been invoked in arguments as diverse
as the innateness of male aggression!5
and the conferral of human rights on
the apes.t¢ It is also frequently pre-
sented as a paradox: genetic identity
in the face of physical diversity. But it
is far from a self-explanatory datum;
rather, it is an artifact of our compla-
cency about the physical differences
between human and ape and our un-
familiarity with genetic comparisons.

The first component of the human-
ape comparison must involve recogni-
tion that when, at the turn of the eigh-
teenth century, the chimpanzee first
became known to European scholars
it was seen as strikingly similar to hu-
mans—so similar, in fact, that it was
sometimes regarded as simply a dif-
ferent kind of person. Thus, Lord
Monboddo!? could declare “that the
Orang Outang is an animal of the hu-
man form, inside as well as outside,”
(p. 270) two centuries before Jared Di-
amond'8 invoked genetic data to pro-
claim us to be “The Third Chimpan-
zee.” Rousseau held the apes to be
merely variant mute people, while
even Linnaeus!® famously classified
the apes as both Simia satyrus, the
first of the monkeys, and Homo trog-
lodytes (or nocturnus), the second of
the humans.

Obviously apes were correctly per-
ceived as being very similar in form to
humans. But such comparisons defied
quantitative assessment. The contri-
bution of genetics, after two hundred
years of analysis of the ape body, is to
be able to put a number on the degree
of similarity. Because it compares lin-
ear entities (proteins or DNA), genet-
ics can represent the extent of similar-

ity as a scalar entity, the degree of
matching.

Not only is molecular genetic anal-
ysis readily amenable to quantifica-
tion, it also subtly removes any con-
text from the comparison. Thus,
human DNA and chimpanzee DNA
can be compared to one another with-
out a benchmark or reference com-
parison. The fact is that comparisons
of the nuclear DNA of humans,
chimps, and gorillas do indeed show
them to be more than 98% identical.
But what does percentage of similar-
ity or identity mean here? We cultur-
ally frame it as a linear scale in which
100% is perfectly identical and 0% is
totally different. But the structure of
DNA gives this a statistical idiosyn-
cracy.

DNA sequence is a linear array of
four bases, A, G, C, and T. At any
specific DNA position of the 3.2 billion
comprising the human genome, there
are only four things you can be. Two
random DNA sequences that have no
ancestry in common are consequently
obliged by the laws of chance to
match at about one site in every four.
Thus the zero mark, the random sim-
ilarity of two unrelated DNA se-
quences, is not 0% identical, but 25%
identical. (You can, of course, gener-
ate DNA sequences more different
than that, but not randomly.) The
most different two DNA sequences
can be, then—and what can be more
different than entirely unrelated?—is
75% different.

But all multicellular life on earth is
related. A human and a chimpanzee
share very recent common ancestry; a
human and a banana share a remote
common ancestry, but a common an-
cestry nevertheless. Therefore, any
particular DNA sequence compared
between a human and a banana
would have to be more than 25% iden-
tical. Here is a benchmark by which to
assess the human-chimp genetic sim-
ilarity. There are rather few ways,
other than genetically, in which a hu-
man could be shown to be more than
a quarter banana. DNA comparisons
thus overestimate biological similar-
ity at the low end.

What about the high end, where the
human-chimp comparison actually
lies? Here some context is valuable.
Rather than the decontextualized com-
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parison of the DNA of human and the
DNA of chimp that yields such a high
degree of similarity, let us consider the
overall physical similarity of, say, a hu-
man, a chimpanzee, and a starfish.
Once the echinoderm enters the com-
parison, the human and the chimpan-
zee appear far more physically similar.
Given that the human and the chim-
panzee correspond in virtually every
facet of the skeleton, musculature, cen-
tral nervous system, and internal or-
gans, while the starfish is discordant
even for bilateral symmetry, we are
obliged to conclude, with the echino-
derm as a frame of reference, that the
human and chimpanzee are not 99%
identical physically, but 100% identical.
Similarly, with use of the aforemen-
tioned banana in a three-way compari-
son, the human and banana are more
than 25% identical genetically and 0%
physically, whereas the human and
chimpanzee are 100% identical physi-
cally and more than 98% genetically.
Thus, a DNA comparison not only over-
estimates similarity at the low end but
underestimates it at the high end.

We might add as well that such linear
sequence comparisons also ignore dif-
ferences in genome structure and orga-
nization that may exist even between
closely related species, which arguably
is the principal discovery of molecular
genetics in the last quarter-century. Ex-
amples of qualitative differentiation be-
tween the genomes of human and
chimpanzee are well known.20.21

Thus, the overwhelming genetic
similarity of human and chimpanzee
is not so much a fact of nature, but
rather an artifact of culture, techno-
logically constructed and ideologi-
cally situated. The 98% genetic simi-
larity is not wrong, it simply lacks
context and meaning, which are far
from self-evident. Consequently, the
fact that our DNA is over 98% that of
a chimp’s is not a transcendent state-
ment about our natures, but merely a
culturally understood, or misunder-
stood, datum.

The seeming paradox of their ge-
netic similarity and physical differ-
ence also evaporates when some con-
text is added to both comparisons. In
other words, the pattern we encounter
genetically is actually the same as the
pattern we encounter anatomically.
Humans are very similar to, yet diag-

nosably different from, the apes.
There is no paradox: It was a result of
how mundane the apes have become
and how exotic their DNA really is.
This is a valuable site for a true mo-
lecular anthropology— contextualiz-
ing, relativizing, and culturally local-
izing genetic knowledge to help us
make sense of heredity—that is re-
lated to, but distinct from, a molecu-
lar genetics.

EXAMPLE 2: THE HUMAN
GENOME DIVERSITY PROJECT

Although the weakness of the Hu-
man Genome Project’s Platonic con-
ceptual basis was noted as early as

... the overwhelming
genetic similarity of
human and chimpanzee
is not so much a fact of
nature, but rather an
artifact of culture,
technologically
constructed and
ideologically situated.
The 98% genetic
similarity is not wrong, it
simply lacks context
and meaning, which are
far from self-evident.

1986,22:23 in 1991 a group of popula-
tion geneticists formally proposed to
augment that project with a large-
scale study of human genetic varia-
tion, a human genome diversity
project.z4

The collection of genetic materials
had been proceeding on a small scale
as a part of anthropological research
since the 1920s, when Carleton Coon
retrieved blood from the Rif in Mo-
rocco to compare their racial affinities
serologically versus anthropometri-
cally. Coon,?5> while not remembered
as being among the most “politically
correct” anthropologists of his gener-

ation, nevertheless articulated the dif-
ficulties of such an endeavor with
some sensitivity:

Blood-letting for blood-group
analysis falls into the class of
blood-letting in general, and
evokes the whole ideology of
blood-brotherhood, the fear of
injury by contagious magic, and
that of ritual contamination
based on the analogy of men-
struation.

Blood is never, as cultural anthro-
pologists have been known to say, just
blood. An anthropological perspective
might have been a valuable contribu-
tion to such a large-scale project,
which was bound, because of the pub-
licity it was generating, to raise ques-
tions. These questions had been cir-
cumvented previously because the
collection of blood as an anthropolog-
ical object was proceeding on a small
scale and “flying under the radar,” as
it were. Among the earliest questions
asked of the Human Genome Diver-
sity Project was the impending ge-
netic reification of culturally consti-
tuted groups as natural entities,26
which would seem retrogressive.

The Human Genome Diversity
Project was also cast within a series of
political contexts that were quite dif-
ferent from those of earlier eras. The
first context was the Native American
Graves Protection and Repatriation
Act of 1990. This legislation was de-
signed to acknowledge the sacred sta-
tus of Indian remains, which belonged
not to science but to the tribes from
whom they had been “acquired.” This
significant affirmation of the rights of
indigenous Americans came at pre-
cisely the same time that the Human
Genome Diversity Project was naively
planning to collect different bio-an-
thropological objects of sacred value
on a large scale.

A second significant political con-
text arose when widespread rumors
within indigenous communities, to
the effect that “white people” were
plotting to steal the body parts, bod-
ies, or simply the blood of indigenous
people, finally began to receive atten-
tion. In some cases they were right: A
trade in body organs has begun to de-
velop, as anthropologist Nancy
Scheper-Hughes?? has discussed. Lo-
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cal people abducted a paleoanthro-
pologist from an East African site,
fearing he was interested in stealing
the blood from their babies. Once
again, this is surprisingly close to
what the Human Genome Diversity
Project was naively proposing.

Third, corporate exploitation of in-
digenous people’s knowledge of their
environment was becoming known
under the label of “bio-colonialism.”
Moreover, patent law in biotechnol-
ogy was strongly favoring scientists,
as shown by the unsuccessful cases of
John Moore?® and the descendants of
Henrietta Lacks,?® neither of whom
was permitted to share in the profits
from cell lines derived from their bod-
ies. In the case of the blood of indige-
nous people, the National Institutes of
Health applied for patents for cell
lines derived ultimately from the
blood of a Hagahai (New Guinea), a
Solomon Islander, and a Guaymi
(Panama). This seemed to recreate the
scenario of the rapacious American
capitalist, looting not merely the land
or artifacts or knowledge of tribal peo-
ple, but now their very blood.30.3!
Small wonder that the Human Ge-
nome Diversity Project came quickly
to be known as “the Vampire
Project”32 or that the project’s protes-
tations that it had no financial inter-
ests were perceived as disingenuous.

Even in an anthropological venue,
the Human Genome Diversity
Project was presented without any
discussion of the ostensibly anthro-
pological concerns.3® To what ex-
tent, for example, was the voluntary
informed consent of each partici-
pant elicited? Many tribal people
would feel very uneasy to learn that
their blood, or a product derived
from it, was sitting in a laboratory in
Palo Alto, California, and being ma-
nipulated exclusively for the benefit
of American scientists.3* Moreover,
any adequate concept of disclosure
and consent would necessitate that
scientists explain to participants
that there are indeed financial
stakes, in which the researcher could
get wealthy without precedent for
the subject sharing in that wealth.

Because culturally designated
groups were its focus, the Human Ge-
nome Diversity Project developed a
concept of “group consent,” whereby

permission would also be sought from
the polity itself. This, however, raised
other concerns, given the hierarchical
and fluid nature of human groups. If
the Northern Paiutes decide not to
participate in a study and the South-
ern Paiutes decide to participate as
Paiute representatives, would the
rights of the Northern Paiutes thereby
be violated?35

Further, the solicitation of permis-
sion from a political entity represent-
ing the people raises the problem of
possible coersion. If the leaders agree
to participate, does an individual still
have free rein to refuse or can the
leaders now simply act as agents for

| am proposing the
development of a
molecular anthropology
that is generally
harmonious with the
field of anthropology
and complementary to
molecular genetics. This
field should engage
issues of race beyond
the geneticist’s tired
proclamation that it
doesn’t exist and then
paradoxically
proceeding to use it.

the scientists and subtly compel com-
pliance? More specifically, does every-
one in the decision-making complex
understand fully what the scientists
want, why they want it, and what they
plan to do? For people who do not
share scientific comprehensions of
blood, cells, DNA, identity, life, ill-
ness, and medical genetics, the elicita-
tion of fully and acceptably informed
consent would seem to necessitate the
development of a crash biology course
in local idioms.3¢

The National Research Council
failed to endorse the Human Genome

Diversity Project in a report issued in
1997,37 and its current status is am-
biguous. But once again, we see a
venue here for a molecular anthropol-
ogy that is distinct from, and comple-
mentary to, a molecular genetics. In
this case, it ultimately failed to ap-
pear, and could conceivably have
saved the Project.

PROSPECTS FOR A
MOLECULAR ANTHROPOLOGY

If molecular anthropology is to be
indistinguishable from molecular
genetics, it faces complimentary dif-
ficulties. On one hand, anthropology
departments will become increas-
ingly reluctant to house such a field,
and will query its relevance if, in-
deed, it professes little that is recog-
nizable as an anthropological ap-
proach or knowledge. On the other
hand, the recruitment of “molecular
anthropologists” will be inhibited by
the greater research opportunities,
relevant contacts, and technical fa-
cilities offered by biology depart-
ments.

I am proposing the development of
a molecular anthropology that is gen-
erally harmonious with the field of an-
thropology and complementary to
molecular genetics. This field should
engage issues of race beyond the ge-
neticist’s tired proclamation that it
doesn’t exist and then paradoxically
proceeding to use it. It should be a
central and definitive voice in public
discourses about genetic issues like
human cloning; to date, that has been
discussed in the context of emerging
ideas about identity and kinship by
cultural anthropologists,3® but not by
biological, much less molecular, an-
thropologists. It should engage ethical
and social concerns. Most impor-
tantly, it should be the area that rec-
ognizes and teaches the “cultural”
within the “natural.”

There is a three-pronged program
that is intrinsic to a truly molecular
anthropology. The first prong involves
the classic agenda, collecting data rel-
evant to anthropological issues using
molecular genetic technologies; that
is, the study of human or primate evo-
lution through biomolecules. This
may subsume phylogenetic questions,
biodiversity questions, or socio-eco-
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logical questions. As applied to hu-
man populations, however, this takes
on an additional burden, that of com-
prising the basis of a hegemonic ori-
gin narrative. The geneticist who be-
lieves “we’re going to tell these people
who they really are and where they
really came from” is less likely to se-
cure the confidence and future partic-
ipation of people who knew who they
are and where they came from than
is an anthropologist who appreciates
the value of nonscientific origin nar-
ratives without trying to undermine
them. This is where a pluralistic,
holistic anthropology may be more
helpful then a relentlessly reduc-
tive and arrogantly colonialist genet-
ics.

The second prong of the molecular
anthropology I envision involves the
critical and cultural reading of genet-
ics. The DNA Mystique: The Gene as
Cultural Icon is about as central a
work of molecular anthropology as
one can imagine, although written by
a sociologist and a historian.?® One
can profitably approach this area
through a critique of “folk heredity,”
first applied by A. L. Kroeber to attack
eugenics.*® Modern cultural ideolo-
gies about heredity cluster into four
categories: taxonomism, the idea that
humans can be naturally grouped into
a small number of biologically mean-
ingful units; racism, the belief that an
individual embodies properties as-
signed to the taxonomic group; essen-
tialism, the pursuit of imaginary tran-
scendent uniformity in the face of
empirical diversity; and hereditarian-
ism, a belief in the overarching impor-
tance of genetics as a shaper of hu-
man affairs.4!

Third, a molecular anthropology
should represent the interface of hu-
man genetics with bioethics.42 This is
also a crucial site of convergence of
science and humanities, representing
a middle anthropological ground that
can differentiate a molecular genetics
from a needed molecular anthropol-
ogy.

It is notable that with all the cur-
rent interest and public discussion
of cultural issues in genetics, molec-
ular anthropologists have been re-
luctant or unable to focus the fa-
mously critical anthropological gaze
on this work, and have tended to

leave that work for others. Yet two
cultural anthropologists studying
the deCode, Inc. genome program in
Iceland recently issued a clarion call
to the field: “We are convinced that
the time is ripe for a molecular an-
thropology that includes scientific,
technological, * political, cultural,
and ethical dimensions.”4?

It remains to be seen whether or not
that call can be answered.
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