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Abstract
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DNA and the Book of Mormon: A Phylogenetic Perspective
Michael F. Whiting

Journal of Book of Mormon Studies 12/1 (2003): 24-35, 115-16.
1065-9366 (print), 2168-3158 (online)

This paper debunks the myth that the Book of
Mormon has been proved false by modern DNA evi-
dence. Critics have tried to apply American Indian
DNA-based research to the Book of Mormon without
designing a study specifically for that purpose. It is
extraordinarily difficult to use DNA sequence informa-
tion to track the lineage of any group with such a com-
plex lineage history as the Nephites and Lamanites.
Possible hypotheses about the populations from the
Book of Mormon include the global colonization
hypothesis (in which the three colonizing groups came
to a land void of humans) and the local colonization
hypothesis (in which the land was already occupied in
whole or in part by people of an unknown genetic her-
itage). The latter hypothesis, generally viewed by Book
of Mormon scholars as a more accurate interpretation,
is much more difficult to investigate by way of DNA
evidence. Issues such as genetic introgression, genetic
drift, and the founder effect would seriously hamper
any attempt to produce a funded, peer-reviewed study
of Book of Mormon genetics.



the way in which biologists collect data and

proceed with their research. This revolution
has come about by technological innovations that
allow scientists to efficiently sequence DNA for a
wide range of organisms, resulting in vast quantities
of genetic data from a diverse array of creatures. From
estimating the genealogical relationships among
fleas to understanding the population genetics of
crayfish, DNA sequence information can provide
clues to the past and allow scientists to test very spe-
cific hypotheses in a way that was unapproachable
even a few years ago. The announced completion of
the Human Genome Project is not really a comple-
tion of DNA work at all, but simply one step on the
road toward a better understanding of ourselves as
biological organisms, our shared genetic history as
humans, and the genetic history we share with all
living organisms. Work is under way in many fields
to generate DNA sequences from a wide variety of
organisms for a spectrum of genes to address an al-
most dizzying array of scientific and medical ques-
tions. As it stands, there is possibly no other data
source that holds more potential for biological in-
quiry than DNA sequence data, and this informa-
tion is currently one of the most powerful tools in
the arsenal of scientists.

However, as with all scientific tools, there are
bounds and limits to how this tool is applied and
what questions it can adequately address. This is be-
cause DNA sequence information is useful for only
certain classes of scientific questions that need to be
properly formulated and carefully evaluated before
the validity of the results can be accepted. There are
many interesting questions for which DNA sequence
data is the most appropriate data source at hand, as

THE PAST DECADE HAS SEEN A REVOLUTION in
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current scientific investigations attest. But there are
some classes of problems for which DNA may pro-
vide only tangential insight, and some very interest-
ing biological questions for which DNA is altogether
an inappropriate source of information. Moreover,
there are certain biological problems that scientists
would love to answer but that are complicated and
resist solution, even given DNA information. Within
the scientific community, DNA-based research is
carefully scrutinized to be certain that underlying
assumptions have been tested, that data have been
correctly collected and analyzed, and that the inter-
pretation of the results are kept within the frame-
work of the current theory or methodology. DNA
research is only as good as the hypotheses formu-
lated, data collected, and analyses employed, and the
pronouncement that a certain conclusion was based
on DNA evidence does not ipso facto mean that the
research is based on solid science or that the conclu-
sion is correct. The National Science Foundation re-
jects literally hundreds of DNA-based research pro-
posals every year because they are lacking in some
way in scientific design. The inclusion of a DNA
component does not necessarily guarantee that the
study was properly designed or executed.

Recently, some persons have announced that
modern DNA research has conclusively proved that
the Book of Mormon is false and that Joseph Smith
was a fraud.' This conclusion is based on the argu-
ment that the Book of Mormon makes specific pre-
dictions about the genetic structure of the descen-
dants of the Lamanites and that these descendants
should be readily identifiable today. These critics ar-
gue that when the DNA is put to the test, these de-
scendants lack the distinctive genetic signature that
the critics claim the Book of Mormon predicts. They



bolster their arguments by appealing to DNA re-
search, claim that their conclusions are thoroughly
scientific, and pronounce that the Church of Jesus
Christ of Latter-day Saints must now go through a
Galileo event, in reference to the 17th-century as-
tronomer who discovered that the sun, not the
earth, was the center of the solar system, much to
the consternation of the prevailing religious view.
They have trumpeted this conclusion to the media
and have gained a modicum of press coverage by
playing on the stereotype of modern science being
suppressed by old religion. Moreover, they argue
that the silence at Brigham Young University over
this topic is evidence that their arguments and con-
clusions are above reproach. However, these claims
err scientifically in that they are based on the naive
notion that DNA provides infallible evidence for an-
cestry and descent in sexually reproducing popula-
tions and that the results from such analyses are
straightforward, objective, and not laden with as-
sumptions. Moreover, proponents of this naive view
blindly ignore decades of theory associated with
DNA sequence evolution and data analysis and
rarely speak to the extremely tentative nature of
their conclusions.

The purpose of this paper is to debunk the myth
that the Book of Mormon has been proved false by
modern DNA evidence. What I put forth here is a
series of scientific arguments highlighting the diffi-
culty of testing the lineage history given some of the
known complicating events. This paper should not
be regarded as a summary of current research on
human population genetics nor as an extensive
analysis of all possible complicating factors; rather, it
focuses on the current attempts to apply DNA infor-
mation to the Book of Mormon.

What Is the State of DNA Research on the Book of
Mormon?

The first point that should be clarified is that
those persons who state that DNA evidence falsifies
the authenticity of the Book of Mormon are not
themselves performing genetic research to test this
claim. This conclusion is not coming from the scien-
tists studying human population genetics. It is not
the result of a formal scientific investigation specifi-
cally designed to test the authenticity of the Book of
Mormon by means of genetic evidence, nor has it
been published in any reputable scientific journal
open to scientific peer review. Rather, it has come

Galileo’s controversial but correct scientific observation that the earth
rotates around the sun was consistent with good science. (Galileo, by
Justus Sustermans, 1597-1681, oil on canvas; Scala/Art Resource, New York)

from outside persons who have interpreted the con-
clusions of an array of population genetic studies
and forced the applicability of these results onto the
Book of Mormon. The studies cited by these critics
were never formulated by their original authors as a
specific test of the veracity of the Book of Mormon.
To my knowledge there is no reputable researcher
who is specifically attempting to test the authenticity
of the Book of Mormon with DNA evidence.

Is DNA Research on the Book of Mormon
Fundable?

As I am writing this article, I am sitting in an
airplane on my way to Washington, D.C., to serve as
a member of a scientific review panel for the Syste-
matic Biology program of the National Science
Foundation. The NSF is a major source of basic re-
search funding available to scientists in the United
States, and every six months the NSF brings in a
panel of researchers to review grant applications
and provide recommendations for funding. Each
research proposal is a 15-page explanation of what
research is to be performed, how the research proj-
ect is designed, the specific hypotheses to be tested
through the proposed work, preliminary data
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indicating the feasibility of the particular scientific
approach, careful analyses of these data, preliminary
conclusions based on those analyses, and a justifica-
tion for why the proposed research is scientifically
interesting, intellectually significant, and worthy of
funding. As someone who has received a half-dozen
NSF grants and has written even more research pro-
posals, I recognize how much time and effort go
into writing a successful research proposal and how
carefully thought out that research must be before
funding will ever be made available. While anyone
can claim to do scientific research, it is widely ac-
cepted within the scientific community that the
touchstone of quality in a research program is the
ability to obtain external funding from a nationally
peer-reviewed granting agency and to publish the
results in a reputable scientific journal. To be funded
at the national level means that a research proposal
has undergone the highest degree of scrutiny and
been approved by those best able to judge its merits.

Given that no research program thus far has
been designed to specifically test the authenticity of
the Book of Mormon, I would like to center my dis-
cussion on the following question: If one were to de-
sign a research program with the stated goal of testing
the validity of the Book of Mormon based on DNA in-
formation, what specific hypotheses would one test,
what experimental design is best suited to test each of
these hypotheses, what sort of assumptions must be
satisfied before these tests are valid, and what are the
limitations of the conclusions that can be drawn from
these data? In other words, would a proposal to test
the validity of the Book of Mormon by means of
DNA sequence information have a sufficiently solid
base in science to ever be competitive in receiving
funding from a nationally peer-reviewed scientific
funding agency such as the NSF?

Is the Authenticity of the Book of Mormon
Testable by Means of DNA Information?

One could of course argue that it is impossible
to directly test the authenticity of the Book of Mor-
mon with the tools of science, since the Book of
Mormon lies within the realm of religion and out-
side the realm of science. It would be like asking a
scientist to design an experiment that tests for the
existence of God. There are no data that one could
collect to refute the hypothesis that God exists, just
as there are no data that one could collect to refute
the hypothesis that he does not exist: science simply
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cannot address the question, and one might argue
that the same is true for the Book of Mormon. If
one holds this view, and there may be some very
good reasons why one might, then there is no need
to read any further: DNA can tell us nothing about
the authenticity of the Book of Mormon.

However, one might argue that it is possible to
indirectly judge the validity of the text by testing the
authenticity of the predictions made within the text.
If one can demonstrate that some predictions are
specifically violated, then perhaps one would have
some basis for claiming that the text is false. This is
the line of reasoning followed by those who pursue
the genetic argument. They suggest that the Book of

Mormon makes specific predictions about the ge-
netic structure of the Nephite-Lamanite lineage, that
this genetic structure should be identifiable in the
descendants of the surviving Lamanites, and that if
the Book of Mormon is “true,” then these predic-
tions should be verifiable through DNA evidence.
The critics argue that the Book of Mormon predicts
that the Lamanite lineage should carry the genetic
signature of a Middle Eastern origin and that the ge-
netic descendents of the Lamanites are Native
Americans. They then scour the literature to show
that current DNA research suggests that Native
Americans had an Asian origin. These results are
then trumpeted as invalidating the authenticity of
the text.

However, by simply applying the results of popu-
lation genetic studies, which again were never in-
tended to test the Lamanite lineage history put forth
in the Book of Mormon, these critics have ignored
crucial issues that any reputable scientists designing
a research program would have to consider. My the-
sis is that it is extraordinarily difficult, if not impos-
sible, to use DNA sequence information to track the
lineage of any group of organisms that has a histori-
cal population dynamic similar to that of the
Nephites and Lamanites. This is not an argument



that the Nephite-Lamanite lineage is somehow im-
mune to investigation through DNA evidence be-
cause its record is a religious history, but simply that
the Nephite-Lamanite lineage history is an example
of a class of problems for which DNA evidence pro-
vides—at best—ambiguous solutions. It does not
matter to me whether we are talking about humans
or fruit flies; you could substitute the term Lamanite
with Drosophila and the argument would be the
same. The lineage history outlined in the Book of
Mormon is a conundrum from a DNA perspective;
the critics have grossly underplayed or are ignorant
of the complications associated with testing this his-
tory. Further, because of the complicated nature of
this lineage history, I would suggest that the Book of
Mormon can neither be corroborated nor refuted by
DNA evidence and that attempts to do so miss the
mark entirely. I would be just as critical of someone
who claimed that current DNA testing proves the Book
of Mormon is true as I would of those who claim that
DNA evidence proves it is not true. The Lamanite lin-
eage history is difficult to test through DNA infor-
mation, DNA provides at best only tangential infor-
mation about the text, and anyone who argues that
it can somehow speak to the authenticity of the text
should consider the following complicating factors.

What Hypotheses Emerge from the Book of
Mormon?

Good science does not consist of someone
dreaming up a pet theory and then quilting together
pieces of evidence to support it from as many dis-
parate sources as possible while conveniently ignor-
ing pieces of evidence that may undercut the theory.
Good science consists of formulating specific hy-
potheses that can be directly tested from a particular
data source. The problem is that, unlike a good NSF
research proposal, the Book of Mormon does not
explicitly provide a list of null and alternative hy-
potheses for scientific testing. For instance, the spiri-
tual promise offered in Moroni 10:4 is not open to
scientific investigation because it does not put forth
a hypothesis that can be tested with any sort of sci-
entific rigor. Likewise, the entire text of the Book of
Mormon was meant for specific spiritual purposes
and was not intended to be a research proposal list-
ing an explicit hypothesis that is open to scientific
investigation. Hence, any hypothesis that emerges
from the Book of Mormon is entirely a matter of in-
terpretation, and any specific, testable hypothesis is

based very much on how one reads the Lamanite
history and considers the degree to which external
forces may have influenced the composition of the
Lamanite lineage. A person cannot test the authen-
ticity of the Book of Mormon by means of genetics
without making some statement about the specific
hypotheses that are being tested, why these hypothe-
ses are an accurate interpretation of the text, and how
these hypotheses somehow speak to the authenticity
of the text. At the very best, one might demonstrate
that the predictions have been violated, but the
question remains as to whether the supposed pre-
dictions were correct to begin with.

From my perspective, there are two possible ba-
sic lineage histories—differing in scope, magnitude,
and expectation—that one might derive from the
Book of Mormon. These histories make predictions
that could possibly form the basis of hypotheses that
may be tested to varying degrees by means of DNA
evidence. I have set these up in a dichotomy of ex-
tremes, and certainly one could come up with any
combination of these two scenarios, but the extremes
are useful for illustrating difficulties associated with
applying DNA sequence information to the Book of
Mormon. For lack of better terms, I will refer to
these as the global colonization hypothesis and the
local colonization hypothesis.

The Global Colonization Hypothesis

The global colonization hypothesis is the simplest
view of the Lamanite history and the one most read-
ily testable through DNA evidence. This is the view
that when the three colonizing groups (Jaredites,
Mulekites, and Nephties + Lamanites) came to the
New World, the land they occupied was entirely void
of humans. It presumes that these colonizers were
able to form a pure and isolated genetic unit of
Middle Eastern origin living on the American conti-
nent and that this genetic heritage was never “con-
taminated” by the genetic input from any other
non—Middle Eastern sources or peoples during the
time recorded in the Book of Mormon. It also as-
sumes that the colonizers accurately carried the ge-
netic signature of the Middle Eastern source popula-
tion and that such a signature indeed existed both
within the source population and the migrants. It
further requires that genetic input from the time
when the Book of Mormon record ends to the pres-
ent day was negligible or absent and that the direct
genetic descendants of these colonizers exist today

JOURNAL OF BOOK OF MORMON STUDIES 27



lllustrations by Andrew D. Livingston

g

Candy Store B

T il e e o eE
e e T L o

and can be identified prior to any genetic analysis.
This hypothesis also incorporates the notions that
these groups expanded to fill all of North and South
America, that there was a tremendous population
explosion from these single colonization events, and
that any subsequent genetic input, if it occurred,
would be swamped out by the strength of the
Middle Eastern genetic signal present in the major-
ity of the population. This hypothesis requires that
introgression (i.e., gene flow from an external popu-
lation to the one under study) of genetic signal from
other sources be negligible or absent and that the
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Figure 1. Simplistic representation of population
genetics

Each candy store (A and B) represents a human
population that may be distinguished on the basis
of genetic information. The gumballs represent a
particular genetic marker (or locus), such as an
entire gene, a portion of DNA, or a specific posi-
tion along a strand of DNA. Each gumball color
represents a variant of the genetic marker, such
as a particular form of a gene (allele) or a differ-
ent nucleotide (A, G, C, or T) at a specific site on
the DNA strand. Each gumball machine repre-
sents a collection of all of the variants for a single
genetic marker across the entire population. If
gumball machine Al contains 100 gumballs, this
means that within population A all 100 individu-
als possess the red variant (and no others) for
that particular genetic marker. Most organisms
(including humans) carry a large number of ge-
netic markers, so think of the candy store as a gi-
ant warehouse stretching out as a seemingly end-
less line of gumball machines. Most populations
consist of a large number of individuals, so think
of the gumball machines as being much larger
than illustrated.

One population (= candy store) may be distin-
guished from another by characterizing the particu-
lar combination and frequency of genetic variants
(= gumball colors) for every genetic marker (=
gumball machine). For instance, candy store A
may be distinguished from candy store B by carry-
ing only red gumballs for genetic marker 1, a high
frequency of green gumballs for genetic marker 2,
and a high frequency of yellow gumballs for ge-
netic marker 3. In relation to genetic marker 1,
the differences between candy store A and B are
discrete differences. That is to say, in candy store
A there is only a single genetic variant (red), and
in candy store B there is also only a single genetic
variant (green). In relation to genetic markers 2
and 3, the differences between candy stores A
and B are frequency differences. While both store
A and B contain blue variants for genetic marker
2, blue is present in a much higher frequency in
store B than it is in store A. The majority of popu-
lation genetic studies rely on such frequency dif-
ferences to characterize populations.

genetics of the individuals compared in an analysis
have remained largely pure since the time of colo-
nization. This interpretation of the lineage history of
the Book of Mormon is the most easily tested hy-
pothesis by way of DNA analysis.

If we grant that the global colonization hypothe-
sis is the correct lineage history emerging from the
Book of Mormon, this hypothesis predicts that the
modern-day descendants of the Lamanite lineage
should contain the Middle Eastern genetic signature.
Since current population genetics suggests that Native
Americans (presumed by some to be the direct
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Figure 2. Influence of founder effect on frequency distributions of genetic variants

Each gumball machine (A-D) represents a potential source population for a single genetic marker. Each source population can be distinguished
by a unique frequency of genetic variants (= gumball colors); for example, half of the individuals in source population A possess the genetic
variant yellow. Now assume that the mechanism for releasing gumballs from one machine is broken, so that when you return in the morning
you find gumballs on the floor. This represents a migration event from an unknown source. Suppose this happened three more times. Your task
is to determine which gumball machine was the source population of spilled gumballs for each day in a four-day period.

On day 1, 1000 gumballs spill onto the floor. The inference is that population C was the source population since the frequency of gumballs on
the floor is very close to the frequency in the original population. On day 2, 100 gumballs spill onto the floor and you infer (with less confi-
dence) that the source population is A since the frequency of the spilled gumballs is similar to the frequency of population A. On day 3, only
10 gumballs spill. The source population might be C, but this inference carries a great degree of uncertainty since the frequencies are markedly
different. On day 4, only 3 gumballs spill, and you cannot determine with any degree of confidence the identity of the source population. Thus
as the sample size decreases, the probability that it will not reflect the frequencies in the original population increases. Undersampling of popu-
lations is caused by the migration of few individuals and results in a major shift in frequency distributions of genetic markers, thereby obscur-
ing the genetic link to the source population.
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Figure 3. Effects of genetic drift

Assume that a source population consists of 1000 gumballs with the frequencies as illustrated. Sample 100 individuals from the source popu-
lation and the frequency of gumballs will shift (for reasons given in fig. 2). Now establish a new population of 1000 gumballs with frequencies
identical to those of the selected sample at time 1. Sample 100 individuals from this new population at time 2. The frequency of the gumballs
will shift again. Reestablish the population of 1000 gumballs and repeat the process multiple times. When, after repeated rounds of sampling,
you compare the population frequencies with those of the original source population, the frequencies will have drifted over time, thus limiting

the ability to accurately infer the source population.
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genetic descendants of the Lamanites) have an Asian
genetic signature,’ the above hypothesis is indeed in-
correct. To this point all we have shown is that the
global colonization hypothesis appears falsified by
current genetic evidence. But is the global coloniza-
tion hypothesis the only hypothesis emerging from
the Book of Mormon? This is the crux of the matter.
Critics who argue that DNA analysis disproves the
authenticity of the Book of Mormon need to demon-
strate that the global colonization hypothesis is the
only way to interpret the Lamanite lineage history
and the only hypothesis under question. The au-
thenticity of the Book of Mormon is in question only if
this is an accurate interpretation of the historical pop-
ulation dynamics inferred as existing before, during,
and after the Book of Mormon record takes place.
However, if the above description of the lineage his-
tory in the Book of Mormon is oversimplified, then
these genetic results demonstrate only that this over-
simplified view does not appear correct. But Book of
Mormon scholars have been writing about certain
complicating factors for decades, so this conclusion
about oversimplification really comes as no surprise.’

The Local Colonization Hypothesis

The local colonization hypothesis is more lim-
ited in scope, includes many more complicating fac-
tors from a genetic perspective, is much more diffi-
cult to investigate by way of DNA evidence, and, in
my view and that of Book of Mormon scholars, is a
more accurate interpretation of the Lamanite lineage
history. This hypothesis suggests that when the three
colonizing parties came to the New World, the land
was already occupied in whole or in part by people
of an unknown genetic heritage. Thus the colonizers
were not entirely isolated from genetic input from
other individuals who were living there or who would
arrive during or after the colonization period. The
hypothesis presumes that there was gene flow be-
tween the colonizers and the prior inhabitants of the
land, mixing the genetic signal that may have been
originally present in the colonizers. It recognizes that
by the time the Book of Mormon account ends, there
had been such a mixing of genetic information that
there was likely no clear genetic distinction between
Nephites, Lamanites, and other inhabitants of the
continent. This distinction was further blurred by
the time period from when the Book of Mormon
ends until now, during which there was an influx of
genes from multiple genetic sources. Moreover, the

hypothesis suggests that the Nephite-Lamanite line-
age occupied a limited geographic range. This would
make the unique Middle Eastern genetic signature, if
it existed in the colonizers at all, more susceptible to
being swamped out with genetic information from
other sources.

The problem with the local colonization hy-
pothesis (from a scientific standpoint) is that it is
unclear what specific observations would refute it.
This is because it makes no specific predictions that
can be refuted or corroborated. For instance, there is
no expectation that the descendants of the Lamanites
should have any specific type of genetic signal, since
their genetic signal was easily mixed and swamped
out by other inhabitants of unknown genetic origin.
Hence, this hypothesis can be neither easily corrobo-
rated nor easily refuted by DNA evidence, since any
observation could be attributed to genetic introgres-
sion, drift, founder effect, or any of the other com-
plicating factors described below.

Local Colonization Hypothesis: Complicating
Factors

Suppose you threw caution to the wind and be-
lieved that the local colonization hypothesis was the
correct one emerging from the Book of Mormon, you
really think it is testable, and you are specifically seek-
ing funding to test it. Further, suppose that someone
with knowledge of modern population genetics,
phylogenetic systematics, molecular evolution, and
the Book of Mormon was sitting on the NSF panel
reviewing your proposal. Below is a short descrip-
tion of some of the complicating factors that you
would have to address in your proposal before the
research could be funded. This is not meant to be
complete or exhaustive, but just an example of some
complicating factors. More detailed descriptions of
these basic concepts can be found in standard popu-
lation genetic, molecular systematics, and molecular
evolution textbooks.*

1. Was there a unique, Middle Eastern genetic sig-
nature in the source population? In order for the col-
onizers to carry a Middle Eastern genetic signature
with them, that signature needed to first exist in the
source population. It is possible that the Middle East-
ern population may not have had a single genetic
signature that would allow one to unambiguously
identify an individual as being from the Middle East
and from no other human population. This is an
important consideration because there are many
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cultural and racial groups today for which there are
no discrete markers unambiguously identifying an
individual as a member of that group. Moreover,
typically the larger the population and the greater
that population tends to migrate, the smaller the
probability that a unique, discrete genetic marker
exists for that group.

2. Were genetic variants present in the colonizers?
In order to perform your study, you would need
to present evidence that each of the colonizing
groups possessed the unique and defining Middle
Eastern traits and did not possess any genetic vari-
ants that were atypical of this Middle Eastern ge-
netic heritage.

The DNA Fallacy

* DNA analysis does not require careful
experimental design.

* DNA provides straightforward, unam-
biguous, and internally consistent in-
formation about the past.

* DNA can be used to infer the geneal-
ogy of any organism or any species, re-
gardless of circumstance or historical
population dynamic.

¢ DNA conclusions are final, decisive,
and free of assumptions.

3. How do you know that small founder size does
not confound your results? The Book of Mormon
makes clear that each colonization event involved a
very small number of founders. Such small popula-
tion sizes would have had profound effects on how
the genetic markers changed over time. In fact, mov-
ing a few individuals of any species from one popu-
lation to a new locality can have such a profound
effect on the underlying genetic profile that it is
considered to be a major mechanism in the forma-
tion of new species. This is called founder effect,
which is caused by undersampling genes from a
much larger population of genes and is closely tied
to the concept of genetic drift (described below). In
other words, founder effect describes the evolution-
ary process that results in the colonizing population
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having a gene pool that is not likely to reflect the
gene pool of the original source population.

4. What are the effects of genetic drift? Genetic
drift is the well-established evolutionary principle
that in small populations random sampling biases
will cause certain genetic markers to disappear and
other markers to become widespread in the popula-
tion just by chance. As an example, suppose you go
to the grocery store to purchase a container of 1,000
jelly beans in 10 flavors. When you bring the jelly
beans home, you determine that each of the 10 fla-
vors is present in equal frequency; that is, you have
as many tangerine-flavored jelly beans as you have
lime-flavored jelly beans. Now from that container of

The DNA Fact

* DNA is a very important tool for
inferring history, but

- experiments must be properly
designed,

- hypotheses must be formulated,
- assumptions must be tested,

- analyses must be appropriate for
the data at hand,

- conclusions are the best current
estimate but are open to revision
with additional data or
analytical tools.

1,000 jelly beans, randomly sample 100 jelly beans
and place them in a new container. If you count the
jelly beans in the new container, you will realize that
the frequency has changed; some flavors happened to
be selected 11 or 12 times, some were sampled only 3
or 4 times, and some might not be sampled at all.
Now instead of sampling 100 jelly beans, this time
sample 30 from your original container. You would
find that the frequency of flavors is more greatly
skewed with the smaller sample size and that you
have lost more flavors. As you reduce your sample
size, you increase the probability that the frequency
of jelly beans in the new sample will be all the more
different from the original population. If each flavor
represents a unique genetic heritage, this means that
the sampling of genes from one generation to the



next can cause certain genetic markers to go extinct
and others to be present in higher frequency due en-
tirely to random sampling. When the colonizers left
the Middle East, they brought with them only a sam-
ple of the genetic heritage of that population that
may not have accurately represented the markers
present in the whole population; and when they ar-
rived in the New World, the frequency of those ge-
netic markers was likely to continue to change as the
population was established.

5. What were the effects of the colonizers” arriving
to a locality that was not a complete genetic island
(i.e., other humans were present and could contribute
to the gene pool)? If there were other inhabitants al-

What | am NOT saying is . . .

* All population genetic studies are
bogus.

e DNA is an unreliable tool.

* The science has so many assumptions
that results are never believable.

ready present on the American continent when the
colonizers arrived, then it becomes extremely diffi-
cult to distinguish whether the genetic signature a
descendant carries is due to its being carried by the
original colonizers or due to gene flow from the
other, original inhabitants. This is especially prob-
lematic if the colonizing population is small and the
native population is large once gene flow commences,
since it will speed up the swamping-out effect of the
colonizers’ genetic markers with those of the native
inhabitants. John L. Sorenson, among others, has
presented evidence suggesting that the colonizers
were not alone when they reached the Americas; and
as [ read the Book of Mormon, I can find no barri-
ers to gene flow between the native population and
those who formed the Lamanite lineage. Note that

this could have occurred early in the colonization
process or later as the Nephite and Lamanite nations
flourished, but the swamping-out effect would be
very similar in either case.

6. What were the effects of gene flow after the
Book of Mormon ends? Certainly there was gene flow
from the time when the Book of Mormon record
closes to when DNA samples are obtained in the
present day. It is preposterous to suppose that there
has been complete genetic isolation in the Lamanite
lineage during this time period. As the designer of
the scientific experiment, you would need to ac-
count for the effects of gene flow in this undocu-
mented time period and provide a justification for

What | AM saying is . . .

* The local colonization hypothesis is hard to test
because of complications associated with the
Lamanite lineage history, such as founder effect,
genetic drift, and extensive introgression.

* DNA evidence is not likely to unambiguously
refute or corroborate this hypothesis.

* This hypothesis has never been specifically tested.

* DNA evidence does nothing to speak to the
authenticity of the Book of Mormon text.

* | would be just as critical of a claim that DNA
evidence supports the Book of Mormon as | am
of the claim that it does not.

* You cannot claim that an observation is scientific
if you ignore the science.

why it did not contaminate the genetic signature of
the Lamanite lineage. Simply speaking, that genetic
signature, if one existed, could be obliterated by
gene flow from outside groups.

7. How do you account for the difficulties associ-
ated with a small population range? The local colo-
nization hypothesis suggests that the geography of
the Book of Mormon was quite limited in scope
and that the Lamanite lineage did not populate the
whole North and South American continent.” This
implies that you cannot just sample anywhere in
North or South America, but that you need to have
some basis for deciding where you are going to
sample and why it is likely that you will find pure
genetic descendants of the Lamanite lineage in that
specific location.
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8. Who are the extant genetic descendants of the
Lamanite lineage? If you are treating your research as
a scientific test of the local colonization hypothesis,
you need to identify who these Lamanite descendants
are before you put them to the genetic test. When we
go out to sample “Lamanite DNA,” whom do we sam-
ple to get that DNA? There is no statement within the
text of the Book of Mormon identifying who these
descendants might be, though later commentators
and church leaders have associated them with the
Native Americans and/or inhabitants of South and
Central America. The introduction to the Book of
Mormon states that the Lamanites were the “principal
ancestors of the American Indians,” but this, again, is
commentary not present in the original text and was
based on the best knowledge of the time.

9. How do you identify unambiguously the Middle
Eastern population that contains the ancestral genetic
signature that you will use for comparison? Just as the
genetic signature of the colonizers may have changed
over time, the genetic signature of the Middle Eastern
source population may have changed as well, mak-
ing it unclear just whom we should sample to find
that ancestral Middle Eastern genetic marker. We
know that the Middle East has been the crossroads
of civilization for many millennia and that many
events affecting entire populations have occurred
there since 600 B.C., such as the large-scale captivity
of groups and the influence of other people moving
within and through the area. All of these factors
complicate the identification of a discrete genetic
profile characterizing the original Middle Eastern
source population.

10. Has natural selection changed the genetic sig-
nature? One assumption in performing molecular
phylogenetic analyses is that the genetic markers un-
der study are not subject to the effects of natural se-
lection. For instance, if a particular genetic marker is
closely linked to a genetic disease that reduced fitness
(the number of offspring that survive to reproduce)
in a population, then, over time, selection would
tend to eliminate that genetic marker from the popu-
lation and the phylogenetic information associated
with that marker may be misleading. Likewise, a ge-
netic marker linked to a favorable trait may become
the dominant marker in the population through the
results of natural selection, and the marker would
then be of limited phylogenetic utility.

The above tally is not intended to be an exhaus-
tive list of scientific concerns, and many other more
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complicated ones abound. For instance, how has
mutation obfuscated the identification of the origi-
nal genetic signature (a process called multiple hits)?
How does the shuffling of genetic markers affect
your results (a process called recombination)? How
do you account for the effects of groups of genes be-
ing inherited in a pattern that is not concordant
with lineage history (a process called lineage sort-
ing)? How do you deal with the well-established ob-
servation that genetic markers almost never give a
single, unambiguous signal about an organism’s an-
cestry, but are rather a deluge of signals of varying
strengths (a concept called homoplasy)? How do
you know that your gene genealogy reflects organis-
mal genealogies (a concept called gene tree versus
species tree)? Researchers who use DNA to infer an-
cestry continually worry whether the genetic mark-
ers selected are tracking the individual’s history or
the gene’s history, since one does not necessarily fol-
low from the other.

Driving the Point Home

Let’s look at the problem another way. Suppose
you were a scientist going to the NSF to get funding
to study an ancient fruit fly colonization event and
you want to test the hypothesis that a few thousand
years ago a single female fruit fly from a Utah popu-
lation was picked up in a storm and blown all the way
to Hawaii to lay its eggs. You know that the offspring
of this fruit fly can freely mate with the Hawaiian
population and produce viable offspring, but so can
all the other fruit flies blowing in from all over the
world during this time period. Now suppose you use
all the genetic tools in your arsenal to try to detect
that Utah colonization event. Could you detect it?
Perhaps, if the population dynamics were just right.
But your inability to detect this event does not mean
that it did not happen; it just means that given the
particular population dynamics, it was extremely
difficult to test because there was not a genetic sig-
nal remaining for the colonization event. Would you
get funded for this study? Probably not. There are
many better-designed experiments that are more
worthy of funding than this shot in the dark.

Conclusion

Critics of the Book of Mormon have argued that
DNA evidence has demonstrated once and for all that
the book was contrived by Joseph Smith and is hence
a fraud. They appeal to the precision of DNA evidence



and tout their conclusions as being objective, verifi-
able, assumption free, and decisive. However, these
critics have not given us anything that would pass the
muster of peer review by scientists in this field, be-
cause they have ignored the real complexity of the is-
sues involved. Further, they have overlooked the en-
tire concept of hypothesis testing in science and
believe that just because they label their results as
“based on DNA,” they have somehow proved that the
results are accurate or that they have designed the ex-
periment correctly. At best, they have demonstrated
that the global colonization hypothesis is an oversim-
plified interpretation of the Book of Mormon. At
worst, they have misrepresented themselves and the
evidence in the pursuit of other agendas.

I return to my original question: Is testing the
Book of Mormon by means of genetic information a
fundable research project? I do not think so. Given
the complications enumerated above, it is very un-
clear what would constitute sufficient evidence to
reject the hypothesis that the Lamanite lineages were
derived from Middle Eastern lineages, since there
are so many assumptions that must be met and so
many complications that we are not yet capable of
sifting through.

I have not made the argument that DNA is not
useful for inferring historical events nor that popu-
lation genetics is inherently wrong. Current research
in population genetics is providing marvelous in-
sights into our past and, when properly wielded, is a
powerful tool. Nor am I disputing the inference that
Native Americans have a preponderance of genes
that carry a genetic signature for Asian origination.
But what I am saying is that given the complexities
of genetic drift, founder effect, and introgression, the
observation that Native Americans have a prepon-
derance of Asian genes does not conclusively demon-
strate that they are therefore not descendants of the
Lamanite lineage, because we do not know what ge-
netic signature that Lamanite lineage possessed at the
conclusion of the Book of Mormon record.

If you were to go back in time to when the Book
of Mormon is closing and began sampling the DNA
of individuals who clearly identified themselves as

Lamanites, you might indeed find a strong Asian
signature and no trace of a Middle Eastern signature
because of the effects, as we have noted, of genetic
drift, founder effect, and especially introgression,
particularly if the surrounding population was de-
rived from an Asian origin. The point is that the
current DNA evidence does not distinguish between
this and other possibilities because a study has never
been designed to do precisely that.

But in all this discussion of the limitations of
DNA analysis, it is important to remember that sci-
ence is only as good as the hypotheses it sets forth to
test. If you test the veracity of the Book of Mormon
based on a prediction that you define, then of course
you will “prove” it false if it does not meet your pre-
diction. But if the prediction was inappropriate from
the beginning, you have not really tested anything.

In sum, the Book of Mormon was never intended
to be a record of genetic heritage, but a record of re-
ligious and cultural heritage that was passed from
generation to generation, regardless of the genetic
attributes of the individuals who received that heri-
tage. The Book of Mormon was written more as an
“us versus them” record, with the “us” being prima-
rily Nephites and the “them” being a mixture of the
genetic descendants of Lamanites plus anyone else
who happened to occupy the land at the time. This
interpretation accepts as a strong possibility that
there was substantial introgression of genes from
other human populations into the genetic heritage
of the Nephites and Lamanites, such that a unique
genetic marker to identify someone unambiguously
as a Lamanite, if it ever existed, was quickly lost. It
would be the pinnacle of foolishness to base one’s
testimony on the results of a DNA analysis. As
someone who has spent a decade using DNA infor-
mation to decipher the past, I recognize the tentative
nature of all my conclusions, regardless of whether
or not they have been based on DNA. There are
some very good scientific reasons for why the Book
of Mormon is neither easily corroborated nor re-
futed by DNA evidence, and current attempts to do
so are based on dubious science. B
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The Word of God
Leslie A. Taylor
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For a concise overview of the
differing concepts of the Logos
in Hellenism, Judaism, and
early Christian theology, see J.
Lebreton, “The Logos,” in The
Catholic Encyclopedia: An Inter-
national Work of Reference on
the Constitution, Doctrine,
Discipline, and History of the
Catholic Church, ed. Charles G.
Herbermann (New York: Uni-
versal Knowledge Foundation,
1913-14), 9:328-31.

Two uses of the metaphor of the
Logos-tomeus are found in sec-
tions of Isaiah quoted in the
Book of Mormon. The first oc-
curs in 1 Nephi 21:2: “He hath
made my mouth like a sharp
sword” (compare Isaiah 49:2),
and the second in 2 Nephi 7:8:
“Who is mine adversary? Let
him come near me, and I will
smite him with the strength of
my mouth” (compare Isaiah 50:8,
which omits the last clause). This
image that associates the word
of God with a sword is also pre-
valent in the book of Revelation
(see 1:16; 2:12, 16).

3. See John A. Tvedtnes, “Rod and

Sword as the Word of God,”
JBMS 5/2 (1996): 148-55.

. The verb form to divide asunder

seems to possess specific mean-
ing in regard to both sacrifice
and the power of the word of
God. This construction occurs
only 13 times in scripture, 7 of
which are quoted in this article.
Two references in the Old
Testament—Leviticus 1:17 and
5:8—state that sacrificial birds
should not be “divided asunder.”
Hebrews 4:12 (quoted earlier) is
the only instance of this con-
struction in the New Testament.
The Book of Mormon contains
the richest uses of this verb
form. It is found in Helaman
3:29, 3 Nephi 8:6; Helaman
5:33; 12:8; and 1 Nephi 17:45
(the last two will be discussed
later). All five uses of this con-
struction in the Doctrine and
Covenants were quoted earlier.

. Tvedtnes, in “Rod and Sword,”

also notes that although in the
Helaman passage the word of
God “seems to be compared to a
sword,” the common language
and imagery of this passage “ties
[Helaman 3:29-30] to Lehi’s vi-
sion, where it is the rod or the
word of God that brings people
safely past Satan’s obstacles” (p.
154). Helaman 3:29-30 woul
seem to have two intertextual
sources: the unidentified Old
World source that it shares with
Hebrews 4:12 and also Lehi’s vi-
sion of the tree of life.

. Philo, Heres 130, in Philo, trans.

E. H. Colson and G. H. Whitaker
(1932; reprint, Cambridge: Har-
vard Univ. Press, 1958).

. Philo, Heres 140, in Philo, trans.

Colson and Whitaker. For more
discussion on Philo’s use of the
Logos-tomeus metaphor, see
David M. Hay, “Philo’s Treatise
on the Logos-Cutter,” Studia
Philonica 2 (1973): 9-22. For a
general background on Philo’s
life and writings, see David T.
Runia, “Philo, Alexandrian and
Jew,” in Exegesis and Philosophy:
Studies on Philo of Alexandria
(Brookfield, Vt.: Gower, 1990),
1-18.

. In his decision to lead a mission

to the apostate Zoramites, Alma
recognizes that the word of God
can transmit virtue: “And now,
as the preaching of the word
had a great tendency to lead the
people to do that which was
just—yea, it had had more pow-
erful effect upon the minds of
the people than the sword, or
anything else, which had hap-
pened unto them—therefore
Alma thought it was expedient
that they should try the virtue of
the word of God” (Alma 31:5).

. For a discussion of the striking

parallels between the exodus
story and Nephi’s account of his
family’s journey in the wilder-
ness, see Terrence L. Szink,
“Nephi and the Exodus,” in
Rediscovering the Book of Mor-
mon, ed. John L. Sorenson and
Melvin J. Thorne (Salt Lake

City: Deseret Book and FARMS,
1991), 38-51.

10. Richard D. Rust notes that feast-
ing on the word is “implicitly a
sacramental experience” (Feasting
on the Word: The Literary Testi-
mony of the Book of Mormon
(Salt Lake City: Deseret Book
and FARMS, 1997), 245.

11. Paul uses the phrase past feeling
in Ephesians 4:19, but it appears
nowhere else in the Bible or in
other LDS scripture besides the
Book of Mormon. The verb to
feel is used to express other
unique concepts in scripture.
For example, to feel after is used
to convey the meaning “to seek
after Jesus Christ” in Acts 17:27
and D&C 101:8. Jesus Christ
uses the expression in D&C
112:13: “Behold, I, the Lord, will
feel after them.” Interestingly,
Exodus 10:21 and 3 Nephi 8:20
both refer to a darkness that can
be “felt.” Like the concept of the
word of God, the verb fo feel
possesses rich and varied mean-
ings in scripture.

. The words an hissing and hiss in
the KJV translate derivatives of
Hebrew $drag, meaning to hiss or
whistle as a signal or summons.

.In 2 Nephi 29 the Lord associ-
ates the gathering of his people
with the gathering of his word:
“And it shall come to pass that
my people, which are of the
house of Israel, shall be gathered
home unto the lands of their
possessions; and my word also
shall be gathered in one” (v. 14).
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Secret Combinations and Flaxen
Cords: Anti-Masonic Rhetoric and
the Book of Mormon

Paul Mouritsen

1. Interestingly, William Morgan’s
widow, Lucinda, joined the
church in 1834. Some historians
claim she later became a plural
wife to Joseph Smith. Regardless,
there is no evidence that Joseph
Smith knew William Morgan.

2. Fawn M. Brodie, No Man Knows
My History, 2nd ed. (New York:
Knopf, 1945), 65.

3. Brent Lee Metcalfe, “Apologetic
and Critical Assumptions about
Book of Mormon Historicity,”
Dialogue 26/3 (1993): 171.

4. Dan Vogel, “Mormonism’s ‘Anti-
Masonick Bible,” The John
Whitmer Historical Association
Journal 9 (1989): 29.

5. Robert N. Hullinger, Mormon
Answer to Skepticism: Why
Joseph Smith Wrote the Book of
Mormon (St. Louis: Clayton,
1980), 114, n. 31.

6. My brief electronic search of the
Making of America Archives at
the University of Michigan
(http://moa.umdl.umich.edu)
and Cornell University
(http://moa.cit.cornell.edu/moa)
turned up over 3,000 occurrences
of secret society or secret societies
in 19th-century documents. Only
a relative few refer to Free-
masonry. (These sources were
available online as of April 2003.)

7. “Remarks on Secret Societies,
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