Answers Research Journal 9 (2016):123–130.
www.answersingenesis.org/arj/v9/out-of-africa-model.pdf

On the Origin of Human Mitochondrial DNA Differences, New
*HQHUDWLRQ7LPH'DWD%RWK6XJJHVWD8QLÀHG<RXQJ(DUWK
&UHDWLRQ0RGHODQG&KDOOHQJHWKH(YROXWLRQDU\
2XWRI$IULFD0RGHO
Nathaniel T. Jeanson, Answers in Genesis, PO Box 510, Hebron, Kentucky, 41048.
Abstract
Calculation of a mitochondrial DNA “clock” requires knowledge of an average generation time in a
population or human ethnic group. Previous studies of the human mitochondrial DNA clock used a range of
generation time estimates without any concrete knowledge of how generation times might vary by ethnicity.
In this study, I document new data suggesting a historically faster generation time in Africans, which may
explain why African people groups tend to harbor more mitochondrial DNA differences than non-African
groups. These results underscore the biblical model of human origins in which the major ethnic groups
RULJLQDWHVLPXOWDQHRXVO\DWWKH7RZHURI%DEHOHYHQWDQGWKHVHÀQGLQJVVLPXOWDQHRXVO\XQGHUFXWWKHYDOLGLW\
of the evolutionary out-of-Africa model.

.H\ZRUGV mitochondria, DNA, out-of-Africa, molecular clock, timescale, evolution, creation, Tower of
Babel

Introduction
The young-earth creation (YEC) model and the
HYROXWLRQDU\ PRGHO GLIIHU VLJQLÀFDQWO\ RQ WKH RUGHU
and timing of the rise of modern human ethnic
groups. A plain reading of Scripture indicates that the
PDMRUHWKQLFJURXSVSUHVHQWWRGD\OLNHO\RULJLQDWHG
simultaneously when languages were confused at the
Tower of Babel event (Genesis 11:1–9). Furthermore,
careful analysis of the biblical text places the date of
the event around ~4000 years ago.1
By contrast, the evolutionary model puts the
RULJLQRI$IULFDQHWKQLFJURXSVÀUVWDQGGDWHVWKLV
event at ~200,000 years ago (Gomez, Hirbo, and
7LVKNRII )ROORZLQJWKHHYROXWLRQRI$IULFDQV
evolutionists claim that a small subpopulation of
humans migrated out of Africa tens of thousands of
years later to give rise to the modern non-African
SHRSOHJURXSV *RPH]+LUERDQG7LVKNRII 
Both models have cited recent mitochondrial
DNA (mtDNA) data in support of their positions.
When assuming human-primate common ancestry
and rooting the human mtDNA tree on chimpanzee
mtDNA sequence, evolutionists have observed that
$IULFDQ JURXSV VSOLW RII ÀUVW EHIRUH QRQ$IULFDQ
groups (Ingman et al. 2000). Evolutionary ancestry
1

assumptions aside, evolutionists have also pointed
to the higher levels of mtDNA diversity in African
people groups as consistent with the more ancient
RULJLQ RI $IULFDQV *RPH] +LUER DQG 7LVKNRII
2014).
In contrast, previous analyses of human
mitochondrial DNA (mtDNA) differences suggest the
H[LVWHQFHRIDPROHFXODU´FORFNµWKDWPHDVXUHVWLPH
consistent with the YEC timescale and at odds with
WKH HYROXWLRQDU\ WLPHWDEOH -HDQVRQ  D
2015b). Nevertheless, because the mtDNA mutation
rate had been measured only in non-African ethnic
groups, in my prior studies I made conclusions
about the origin of mtDNA differences in only these
people groups, leaving the question of African origins
unaddressed.
A careful reanalysis of the primary data from my
PRVWUHFHQWVWXG\ -HDQVRQE LQGLFDWHVWKDWWKH
PXWDWLRQ UDWH LQ QRQ$IULFDQV PLJKW EH VXIÀFLHQW
to explain mtDNA differences across all ethnic
groups. Previously, I predicted that a constant rate
of mutation over 6000 years would result in 20 to 79
mitochondrial genome-wide nucleotide differences.
This prediction captured the average non-African
mtDNA difference (38–40 nucleotides) quite well.2

Hardy and Carter (2014) put the date of the Flood ~4500 years ago. For our purposes, we used a date for the Flood based on the

VLPSOHDGGLWLYHPHWKRGVKRUWVRMRXUQDQG0DVRUHWLFWH[WGDWDIURPWKHLUSDSHU$GGLQJWKLVGDWH BC) to the present (2016
\HDUVDIWHU&KULVW \LHOGVD)ORRGGDWHRI\HDUVDJR6LQFHWKHHYHQWVRI*HQHVLVDSSHDUWRRFFXUZLWKLQWKHILUVWIHZKXQGUHG
years following the Flood, we approximated the Tower of Babel events by ~4000 years ago.
2

$VDVLGHQRWHLQWKHUHVXOWVIURPWKHSUHYLRXVVWXG\ -HDQVRQE DZKROHUDQJHRIJHQHUDWLRQWLPHVDFFXUDWHO\FDSWXUHG
the mtDNA diversity in non-African groups. Hence, further discussion of the nuances of generation times were not immediately
relevant to the origin of non-African ethnic groups.
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However, after the paper was published, I was
made aware that the upper end of this prediction
(79 nucleotides) also barely captured the average
$IULFDQ '1$ GLIIHUHQFH a QXFOHRWLGHV DYHUDJH
from Ingman et al. 2000). To reach this difference
of 79 nucleotides, a constant rate of mutation and a
generation time of 15 years had to be assumed. Since
a 15 year generation time is at odds with typical
practices today in the West, my initial thoughts
were to continue to favor the prediction that I made
previously—that Africans possess a faster mtDNA
mutation rate—rather than favor the hypothesis of
D KLVWRULFDOO\ YHU\ IDVW $IULFDQVSHFLÀF JHQHUDWLRQ
time.
In this paper, I assess the relative merits of the fast
generation time hypothesis versus the fast mutation
rate hypothesis by examining marriage data from
the United Nations (UN).
Materials and Methods
Procurement of Raw Marriage Data
0DUULDJH GDWD KDV EHHQ WUDFNHG E\ WKH 81
'HSDUWPHQWRI(FRQRPLFDQG6RFLDO$IIDLUV5HSRUWHG
in terms of percentages of people married, the data
from this department was downloaded from http://
ZZZXQRUJHVDSRSXODWLRQSXEOLFDWLRQV:0'
0DLQ)UDPHKWPO during October, 2015, (United
1DWLRQV E\FOLFNLQJRQWKH´7DEOHLQ(;&(/
)RUPDWµ OLQN QHDU WKH WRS RI WKH ZHE SDJH 7KH
UHVXOWLQJWDEOHRIGDWDZDVPDQLSXODWHGLQ0LFURVRIW
Excel via the following steps:
 8VLQJ WKH ´)LOWHUµ RSWLRQ LQ ([FHO GDWD IRU RQO\
´0HQµRURQO\´:RPHQµZHUHGLVSOD\HGDQGRQO\
WKH´0DUULHGµGDWDZHUHGLVSOD\HGIRUHLWKHU0HQ
or Women.
2. Then data from the columns containing the
´&RXQWU\µ´<HDUµPDUULDJHDJHELQ HJ´²µ
´²µ HWF  DQG ´1RWH RQ QRQVWDQGDUG DJH
JURXSVµFROXPQVZHUHFRSLHGWRVHSDUDWHVKHHWV
3. In the new sheets, the columns were sorted by
year, smallest to largest, and then duplicates were
removed based only on country. This effectively
retrieved the earliest marriage data for each
country, and the average UN assessment year
by country was 1976 for both males and females
(Supplemental Table 1).
4. Alternatively, after step (2), columns in the new
sheets were sorted by year, largest to smallest, and
then duplicates were removed based on country.
This effectively retrieved the most recent marriage
data for each country. Some countries did not have
marriage data from both early and late years, and
duplicates of step (3) were removed for this step.
+HQFHVRPHURZVZHUHEODQNGXHWRWKLVGHOHWLRQ
step.) For this dataset for both males and females,
the average UN assessment year was 2005.
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5. Then the comments in the “Note on non-standard
DJHJURXSVµFROXPQZHUHXVHGWRGHOHWHDQ\GDWD
points that did not conform to the standard,
explicitly stated age bins (e.g., standard bins =
´²µ´²µ´²µ´²µ´²µ´²
µ ´²µ ´²µ ´² ´²µ ´µ 
+HQFH VRPH HQWULHV FRQWDLQ EODQNV GXH WR WKLV
deletion step.)
 )URP WKH GDWDVHWV VSHFLÀF WR HDFK JHQGHU WKH
average and median marriage age percentages
ZHUHFDOFXODWHGIRUHDFKDJHELQ VSHFLÀHGE\WKH
UN) and by each region (e.g., Africa, Caribbean,
(XUDVLD1$PHULFD3DFLÀF6$PHULFD RUJOREDO
subset (e.g., Africa, non-Africa) (see Supplemental
7DEOHIRUGHWDLOVRQJURXSLQJVDQGFDOFXODWLRQV
Supplemental Table 1 also contains the embedded
algorithms for calculating these statistics). Colored
heat-mapping in Excel was used to highlight the
range of results.
mtDNA Sequence Analysis
The NCBI accession numbers for raw sequence
ÀOHV IURP  KXPDQ LQGLYLGXDOV RI GLYHUVH HWKQLF
origin (both African and non-African ethnic groups)
were obtained in October, 2015, from the Human
0LWRFKRQGULDO *HQRPH 'DWDEDVH http://www.mtdb.
igp.uu.se/), a database maintained by the lead author
of one of the seminal papers examining human mtDNA
differences by ethnic group (Ingman et al. 2000)
(see Supplemental Table 2). These sequences were
DOLJQHG ORFDOO\ ZLWK &/867$/079 (http://www4a.
biotec.or.th/GI/tools/clustalw-mtv), and the resultant
DOLJQPHQWÀOHZDVLPSRUWHGLQWR%LR(GLW http://www.
mbio.ncsu.edu/bioedit/bioedit.html). Since sequences
DQ112765 and DQ112749 appeared to be truncated
as compared to the other 369 sequences, they were
removed from further analysis. Then, as per the
SURWRFROLQ-HDQVRQ D ,UHSODFHGDOOQRQVWDQGDUG
QXFOHRWLGHV HJ105<%:69+' ZLWK
gaps. I performed this step because I was interested
only in clear mismatches. Then I stripped all columns
containing gaps before creating a sequence difference
FRXQWPDWUL[7KLVPDWUL[ZDVLPSRUWHGLQWR0LFURVRIW
Excel where the highest number of pair-wise DNA
GLIIHUHQFHVZHUHLGHQWLÀHG 6XSSOHPHQWDO7DEOH 
&XUDWHGDQGVWULSSHGRILWVJDSVWKH&/867$/
079 DOLJQPHQW ÀOH IURP DERYH ZDV LPSRUWHG LQWR
&/867$/;  (http://www.clustal.org/clustal2/)
ZKHUH WKH ´'UDZ 7UHHµ RSWLRQ ZDV XVHG WR FUHDWH
D3K\OLSIRUPDW SKÀOH WUHH,WKHQXVHG0(*$
(http://www.megasoftware.net/mega4/mega.html) to
visualize the resultant tree.
mtDNA Diversity Predictions
I predicted mtDNA diversity from both the
evolutionary and YEC timescales, largely following
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WKH PHWKRGV XVHG SUHYLRXVO\ -HDQVRQ E 
+RZHYHU <(& PRGHOVSHFLÀF FRQVLGHUDWLRQV ZHUH
LQFRUSRUDWHG LQWR WKH SUHVHQW DQDO\VHV VHH 5HVXOWV
VHFWLRQEHORZIRUVSHFLÀFV
Results
Global Generation Times
Calculation of the average marrying age by country
UHYHDOHGVWULNLQJJOREDOSDWWHUQV,Q$IULFDQQDWLRQV
surveyed around 1976, nearly a third (32.8%) of women
ZHUHPDUULHGE\DJHV² 7DEOHGLIIHUHQFHZDV
VLJQLÀFDQWDWSVHH6XSSOHPHQWDO7DEOH 7KLV
percentage was nearly three times higher than the
percentage among women from non-African nations, a
GLIIHUHQFHZKLFKZDVVSHFLÀFWRWKH²\HDUROGDJH
ELQVLQFHWKHGLIIHUHQFHTXLFNO\GLVDSSHDUHGZLWKROGHU
DJHELQV 7DEOH /DWHUVXUYH\VVWLOOVKRZHGDVLPLODU
fold-difference between African and non-African
nations in the 15–19 year age bin (Supplemental
Table 1), but the absolute values of the percentages
decreased for both groups (Table 2), perhaps due
to the increasing adoption of Western culture and
practices in African nations. Though these data were
based on calculating the average in the 1976 dataset,
WKH WUDMHFWRU\ RI WKHVH ÀQGLQJV ZHUH VWLOO WUXH LI WKH
median rather than the average was used to calculate
the percentages (Supplemental Table 1).
The marriage patterns among men were not as
UHPDUNDEOHDVWKHSDWWHUQVDPRQJZRPHQ7KRXJK
on average in the 1976 dataset, African males did
marry earlier at a higher rate than non-African
males, the percentages for both groups in the 15–19
year age bin were so low that the difference in rate
OLNHO\KDGDQHJOLJLEOHHIIHFWRQORQJWHUPJHQHUDWLRQ
WLPH DYHUDJHV 7KLV ÀQGLQJ ZDV WUXH UHJDUGOHVV RI
WKH\HDUVXUYH\HG 7DEOH6XSSOHPHQWDO7DEOH 

Together, these data suggested that African
women married earlier on average than nonAfrican women, and the fact that these differences
appeared in the oldest UN dataset available
suggests that this practice may have been true
KLVWRULFDOO\ZHOOEHIRUH:HVWHUQL]DWLRQWRRNKROGRI
the African continent.
Since mtDNA in humans is thought to be
inherited primarily through the maternal lineage,
WKLV ÀQGLQJ FDVW P\ SUHYLRXV PW'1$ FDOFXODWLRQV
in a new light.
Revised YEC predictions
6SHFLÀFDOO\ WKHVH UHVXOWV VXJJHVWHG WKDW WKH
RYHUODS EHWZHHQ P\ HDUOLHU SUHGLFWLRQV -HDQVRQ
2015b) and the average pairwise mtDNA difference
in African groups was plausible.3 However, to
explore whether these generation time data could
explain the whole scope of mtDNA diversity, I
realigned mtDNA sequences from even more
individuals from a variety of ethnic groups to
identify the maximum pairwise DNA difference.
7KH UHVXOWDQW WUHH )LJ  VHH DOVR 6XSSOHPHQWDO
Fig. 1 to zoom in on individuals within the tree)
depicted results consistent with previous studies—
the longest branch lengths belonged to African
individuals.
However, the highest divergence (117
nucleotides) resulted from a comparison, not
between two Africans, but between an African
San individual and an Asian Taiwanese Aborigine
7DEOH  VHH DOVR 6XSSOHPHQWDO 7DEOH   )URP D
biblical perspective, Africans and Asians probably
VSOLW DIWHU WKH )ORRG OLNHO\ GXH WR WKH HYHQWV DW
WKH7RZHURI%DEHO*RLQJEDFNWRWKHWLPHRIWKH
Flood, modern ethnic groups would have all traced

Table 1. Global marriage ages, 1976 data.
Age by which females are married
15–19

20–24

25–29

30–34

35–39

40–44

45–49

50–54

55–59

60–64

65+

Africa, %
married

32.8

68.1

81.2

83.8

83.4

79.5

74.2

64.6

57.1

44.5

27.8

non-Africa, %
married

11.2

46.8

69.8

77.0

78.6

76.9

74.1

67.8

61.9

51.9

31.9

2.9

1.5

1.2

1.1

1.1

1.0

1.0

1.0

0.9

0.9

0.9

FoldGLႇHUHQFH

Table 2. Comparison of marriage percentages in 15–19 year age bin.
1976, females

2005, females

1976, males

2005, males

Africa, %
married

32.8

14.6

3.4

1.0

non-Africa, %
married

11.2

4.5

2.0

0.9

Again, note that male generation times are virtually irrelevant since mtDNA lineages stop with the men who inherit them. The
only generation times historically relevant to mtDNA analyses are from females

3
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163_Taiwan_Aborigine

164_Taiwan_Aborigine

174_Negidal’tsy

121_South_African

Table 3. Top pairwise mtDNA differences.

246_Ugandan

115

112

109

115

46_San

116

111

108

108

47_San

117

114

111

111

WKHLUPDWHUQDODQFHVWU\EDFNWRWKHWKUHHZLYHVRI
1RDK·VVRQV -HDQVRQD &RQVLVWHQWZLWKWKLV
KLVWRULFDOUHFRUGWKUHHPDMRUQRGHVZHUHYLVLEOHLQ
human mtDNA trees (Fig. 1).4
In theory, among these three wives, Africans
DQG$VLDQVPD\KDYHWUDFHGWKHLUDQFHVWU\EDFNWR
different women. Consistent with this hypothesis,
the highly divergent San and Taiwanese Aborigine
LQGLYLGXDOV WUDFHG WKHLU DQFHVWU\ EDFN WR GLIIHUHQW
mtDNA nodes (Fig. 1). Thus, not only did the San and
Taiwanese Aborigine not share a common ancestor
after the Tower of Babel incident, they also appeared
to have different maternal ancestors at the time of
the Flood.
In light of these facts, I used a divergence calculation
(differences = mutation rate * time * 2) rather than
a coalescence calculation (differences = mutation
rate * time) to predict the maximum possible DNA
differences arising in the time elapsed since the
)ORRG 0XOWLSO\LQJ  \HDUV5 by the upper end

RI WKH  FRQÀGHQFH LQWHUYDO RI WKH SUHYLRXVO\
SXEOLVKHG -HDQVRQ E  PW'1$ PXWDWLRQ UDWH
(e.g., 0.197 mutations per generation), and then
converting the mutation rate to mutations per year,6
demonstrated that 115 nucleotide differences could
have arisen since the Flood, assuming a generation
time of 15 years (Supplemental Table 4).
7KLV ÀJXUH LJQRUHG WKH GLIIHUHQFHV WKDW DURVH
pre-Flood among the lineages leading up to the
 ZLYHV RI 1RDK·V VRQV 9LVXDO LQVSHFWLRQ RI WKH
mtDNA tree revealed a small branch connecting the
respective nodes giving rise to the San individual
and the Taiwanese Aborigine (Fig. 1). Using
4-way comparisons among several individuals
in my dataset, I algebraically estimated that the
connecting branch was about 2–8 nucleotides in
length (calculation not shown).7 Though Genesis 5
indicates that ten paternal generations passed from
Adam to Shem, more maternal generations might
have passed from Eve to the Flood.8 Using a variety
of generation times, a 6–22 nucleotide difference
could easily have been produced in the ~1660 years
from Creation to the Flood (Supplemental Table 4),
which easily encompasses the 2–8 nucleotide preFlood branch length.
These conclusions were applicable beyond the
VSHFLÀF LQGLYLGXDOV H[DPLQHG LQ RXU GDWDVHW 7KH
highest number of pairwise mtDNA differences on
record comes from a comparison of 7098 mtDNA
genomes—Kim and Schuster (2013) reported a
maximum mtDNA difference of 123. Adding the
maximum number of predicted post-Flood mutations
(e.g., 115) to the range of predicted pre-Flood
mutations (e.g., 6–22) easily captured (e.g., total of
121–137 mutations) the 123 pairwise nucleotide
difference (see Supplemental Table 4). Hence, the

4
The relative branch lengths among these nodes, as well as the relative lengths of the branches pointing away from these nodes,
also lent themselves to the explanation that these three nodes represented the three wives of Noah’s sons. About 1660 years passed
from Creation to the Flood, whereas 4365 years passed from the Flood to the present—a ~2.6:1 time ratio. Consistent with this,
the branches connecting the nodes to one another were much shorter than the branches spraying out from the nodes—as if the
short branches represented pre-Flood mutations, and the long branches represented post-Flood mutations. The most parsimonious
explanation for the existence of both the three nodes and the two short branches connecting them is that one of the three nodes
probably represents Eve’s mtDNA sequence. For example, if we postulate that the node for the primarily sub-Saharan African
lineages represents Eve’s mtDNA sequence, this would minimize the number of pre-Flood mutations leading to the other two
QRGHV+RZHYHUSUHFLVHGHWHUPLQDWLRQRI(YH·VVHTXHQFHDPRQJWKHVHWKUHHQRGHVLVGLIÀFXOWWRUHVROYHZLWKFXUUHQWGDWD
5
7KLVUHSUHVHQWVWKHDPRXQWRIWLPHWKDWKDVSDVVHGVLQFHWKH)ORRGHQGHGVHHIQ
6
I converted it via the maternal generation times discussed above, which were especially relevant because mtDNA is inherited
maternally.
7
Using four individuals connected through a common set of nodes (e.g., two Africans connected at the primarily sub-Saharan
$IULFDQQRGHWZRQRQ$IULFDQVFRQQHFWHGSULPDULO\DWRQHRIWKHWZRQRQ$IULFDQQRGHVLQ)LJ YDULDEOHVFDQEHDVVLJQHGWRWKH
different parts of the branches connecting each of the individuals, including the short branch connecting the two nodes. Isolating
and solving for the short branch variable reveals the short branch length.
I reported a range of values for this short branch because different individuals yield different lengths for this branch. This fact
OLNHO\ VWHPV IURP UDQGRP VKDULQJ RI GLIIHUHQW PXWDWLRQV DPRQJ LQGLYLGXDOV 6LPSOH VWDWLVWLFV VKRZV UDQGRP VKDULQJ WR EH D
plausible explanation. In a mtDNA genome size of only ~16,570 nucleotides and at a rate of 1 mutation every ~6 generations
(e.g., 0.158 mutations per generation), random shared mutations are virtually guaranteed in a population of 7 billion people. For
example, 7 billion divided by 6 yields ~1.2 billion people with a mtDNA mutation. However, only four DNA nucleotides exist,
which means that, in a mtDNA genome of ~16,570 nucleotides, a total of only 66,280 mutations are possible. Hence, many shared
PXWDWLRQVPXVWH[LVWDPRQJWKHELOOLRQVRISHRSOHRQHDUWKDQGUDQGRPVDPSOLQJRIVRPHRIWKHVHLQGLYLGXDOVZLOOOLNHO\UHYHDO
occasional shared mutations, which would throw off the algebra by a few nucleotides.
8
Since Scripture is silent on the number of maternal lineages, more maternal lineages are entirely possible.

Gold arrows and
underlines mark the
locations of individuals
with shorter branch lengths
from the primarily subSaharan African node

Blue arrows and
underlines mark
the locations
of the six
South African
individuals

Green block
arrows mark the
locations of the
three major nodes

San
individual

Fig. 1.+XPDQPW'1$WUHHIRULQGLYLGXDOVRIYDU\LQJHWKQLFLWLHV7KHKXPDQPW'1$VHTXHQFHVFOXVWHUHGLQWRWKUHHPDMRUQRGHVZKLFKZHUHLQGLFDWHGE\
JUHHQEORFNDUURZV2QHRIWKHQRGHVVSDZQHGDOPRVWH[FOXVLYHO\VXE6DKDUDQ$IULFDQLQGLYLGXDOVZKHUHDVWKHRWKHUWZRQRGHVJDYHULVHSUHGRPLQDQWO\WRQRQ
African and North African individuals (identities of individuals are more readily visible in Supplemental Fig. 1). The positions of the six South African individuals
DQDO\]HGLQ7DEOHZHUHLQGLFDWHGZLWKEOXHEORFNDUURZVDQGXQGHUOLQHV7KHSRVLWLRQVRIWKHLQGLYLGXDOVIURPWKHSULPDULO\$IULFDQQRGHZLWKVKRUWHUEUDQFK
OHQJWKVZHUHLQGLFDWHGE\JROGDUURZV WZRRIWKHLQGLYLGXDOVZHUH6RXWK$IULFDQKHQFHWKHRYHUODS 7KHPRVWGLYHUJHQWSDLURILQGLYLGXDOVZDVEHWZHHQWKH6DQ
DQG7DLZDQHVH$ERULJLQHLQGLYLGXDOVGHQRWHGE\WKHUHGEORFNDUURZVDQGXQGHUOLQHV

Taiwanese
Aborigine

Branch between
nodes leading to
Taiwanese Aborigine
or San individual is
2–10 nucleotides in
length

Node for primarily
sub-Saharan
African individuals

Nodes for primarily
non-African/north
African individuals
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FXUUHQWUDWHRIPW'1$PXWDWLRQDSSHDUHGVXIÀFLHQW
to explain modern mtDNA differences among both
African and non-African people groups.
2QH SRWHQWLDO REMHFWLRQ WR WKHVH FRQFOXVLRQV ZDV
the fact that my calculations for maximum divergence
required an unending chain of generations in which
the mother in each generation must have been born
when her mother was 15 years old. Since women
typically give birth to multiple children, a family of
eight children might have had some born during the
mother’s teen years and others born while the mother
ZDV LQ KHU WZHQWLHV RU WKLUWLHV 0\ FDOFXODWLRQV
implied that African women were the result of small
families in which all children were born during the
PRWKHU·VWHHQ\HDUVRUWKDWRQO\WKHÀUVWERUQZRPHQ
(e.g., those born during a mother’s teen years) were
the primary ancestors of modern African populations.
A careful reexamination of the statistics of the
$IULFDQJURXSVVRIWHQHGWKLVREMHFWLRQ$VZDVYLVLEOH
in Fig. 1 (see also Supplemental Fig. 1), only some
RIWKHLQGLYLGXDOVWUDFLQJEDFNWRWKHSULPDULO\VXE
Saharan African node had long branch lengths. About
10 of the 38 individuals branching off from the African
node had branches roughly the same length as the
individuals branching off from the non-African nodes
(see the gold arrows and two of the blue arrows in Fig.
]RRPLQJLQRQVSHFLÀFLQGLYLGXDOVLQ6XSSOHPHQWDO
)LJSHUPLWVLGHQWLÀFDWLRQRIWKHHWKQLFLWLHVRIWKH
individuals noted by arrows). Furthermore, of the
UHPDLQLQJ  $IULFDQ LQGLYLGXDOV WUDFLQJ EDFN WR
the sub-Saharan African node, only a subset of them
had branches as long as the extreme San individuals
LGHQWLÀHGDV´B6DQµDQG´B6DQµ 
$VDVSHFLÀFLOOXVWUDWLRQRIWKLVSRLQWDPRQJWKH
six South African individuals present in this dataset,
all of them branched off from the primarily African
node. This indicated that they were not individuals of
(XURSHDQQRQ$IULFDQDQFHVWU\ZKRMXVWKDSSHQHGWR
recently migrate to South Africa. If they had recently
PLJUDWHG WKH\ OLNHO\ ZRXOG KDYH EUDQFKHG RII RQH
of the other two nodes. Instead, they all appeared to
have a strictly African heritage, and their average
pairwise mtDNA difference (i.e., each individual
compared pairwise to each of the remaining 368
Table 4 9DULDWLRQ LQ DYHUDJH PW'1$ GLIIHUHQFHV LQ
South African individuals.
Individual

Average pairwise mtDNA difference
across 368 comparisons

128_South_African

86

121_South_African

75

132_South_African

61

125_South_African

52

129_South_African

44

131_South_African

39

individuals) varied by a factor of two or more (Table
GHULYHGIURPUDZGDWDLQ6XSSOHPHQWDO7DEOH 
Thus, my conclusions that required an unending
chain of 15-year-old mothers applied to only a
subset of African lineages. Further investigation of
the variation in pairwise differences among African
groups should reveal how many generational chains
ZLOO QHHG WR EH LQYRNHG WR H[SODLQ WKH IXOO VFRSH RI
global mtDNA diversity.
YEC Versus Evolutionary Timescales
7KHVH ÀQGLQJV VXJJHVWHG WKDW WKH <(& DQG
evolutionary timescales could be compared head-tohead, without any need to parse the data according
WR HWKQLFLW\ DV , GLG LQ D SUHYLRXV VWXG\ -HDQVRQ
E 0XOWLSO\LQJDORQJJHQHUDWLRQWLPH \HDUV 
E\ WKH VORZHVW HQG RI WKH  FRQÀGHQFH LQWHUYDO
for the mtDNA mutation rate (i.e., this represented
a coalescence calculation, the calculation most
generous to the evolutionary model) yielded the
minimum number of mtDNA mutations that would
have accumulated on the evolutionary timescale (see
Supplemental Table 4 for details).
For the YEC model, the maximum number of
predicted mtDNA differences (137) was derived from
separately calculating pre-Flood and post-Flood
PXWDWLRQV 6XSSOHPHQWDO 7DEOH  VHH SUHFHGLQJ
section for derivation of details). To achieve a total
of 137 differences, 22 pre-Flood mutations would
have had to accumulate, a number seemingly at odds
with the short branch lengths separating the three
PDMRU QRGHV IURP RQH DQRWKHU )LJ   +RZHYHU
since only eight nucleotides separated the maximum
reported mtDNA difference today from the maximum
predicted post-Flood mutations (115), I simply
reported the maximum YEC predictions as 123.
Comparing this evolutionary prediction to these
YEC predictions as well as to the maximum number
of reported mtDNA differences (Kim and Schuster
2013) demonstrated that my earlier conclusions
-HDQVRQ E  VWLOO KHOG WUXH UHJDUGOHVV RI ZKLFK
ethnic groups were compared (Fig. 2). In short, the
evolutionary model predicted a minimum number of
differences nearly six times higher than the maximum
number of mtDNA differences present today. By
contrast, the YEC model exactly captured the full
spectrum of mtDNA differences observable today
)LJ   7KHVH UHVXOWV GHPRQVWUDWHG WKH VFLHQWLÀF
UREXVWQHVV RI WKH <(& PRGHO DQG LQWHQVLÀHG WKH
explanatory challenge for the evolutionary timescale.
Discussion
The results of this study shed new light on the
WLPLQJ RI WKH RULJLQ RI KXPDQ HWKQLF JURXSV 0\
SUHYLRXV VWXG\ -HDQVRQ E  VKRZHG WKDW QRQ
African mtDNA diversity is easily explicable on
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Fig. 2. Predictions of mtDNA diversity independent of
ethnicity. Diversity in mitochondrial DNA (mtDNA) was
predicted for the young-earth creation (YEC) timescale
and the evolutionary timescale. The minimum mtDNA
diversity predicted by the evolutionary timescale
was represented by the height of the red bar, and the
maximum mtDNA diversity predicted by the YEC
timescale was represented by the height of the blue
bar. Both predictions were compared to the maximum
pairwise mtDNA difference in the published literature
(green bar). As the image demonstrates, the YEC
prediction clearly captured the maximum mtDNA
diversity, but the evolutionary prediction far exceeded
this number.

the young-earth timescale, in a manner nearly
independent of the generation time used. In other
words, the predictions were successful under both
short and long generation times. Furthermore, the
statistical averages for the mutation rate (e.g., 0.158
mutations per generation) and generation times (e.g.,
a generation time of 25 years) exactly predicted the
average genome-wide diversity in mtDNA.
+RZHYHUWKHVHSUHYLRXVÀQGLQJVGLGQRWGLUHFWO\
address the origin of African ethnic groups. The
present study does, and it is consistent with the
ELEOLFDO KLVWRU\ RI WKH PDMRU HWKQROLQJXLVWLF JURXSV
Sensitivity to the potential differences in generation
WLPHV DFURVV PDMRU HWKQROLQJXLVWLF JURXSV VXJJHVWV
that these groups arose simultaneously.
1HYHUWKHOHVV WKHVH ÀQGLQJV ZHUH OLPLWHG E\ WKH
fact that the UN data depicted ages by which women
were married, rather than the ages at which they bore
children. Furthermore, my conclusions were based
RQ MXVW WZR WLPH SRLQWV QHDUO\  \HDUV DSDUW DQG
these time points say nothing about the thousands of
years of human history prior to the 1970s.
Despite these caveats, my results add preliminary
support to population models that use 15 years as
the generation time for African groups. Though 15
years is an early marriage age by current Western
standards, these UN data demonstrate that such
short generation times have a historical basis, and
they legitimize the overlap between my previous
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SUHGLFWLRQV -HDQVRQE DQGWKHDYHUDJH$IULFDQ
pairwise diversity (Ingman et al. 2000). In short,
the data in this current study demonstrate that the
measured mtDNA mutation rate in non-Africans
LV VXIÀFLHQW WR H[SODLQ PW'1$ GLYHUVLW\ DFURVV DOO
NQRZQPRGHUQHWKQLFJURXSVERWKQRQ$IULFDQDQG
African.
Whether these generation time differences
are indeed the explanation remains to be seen.
The observed generation time differences among
ethnic groups in the last several decades (Table 1)
may not have been the same throughout history.
Furthermore, only when short generation times
were combined with the higher end of the 95%
FRQÀGHQFHLQWHUYDORIWKHPXWDWLRQUDWHZHUHKLJK
divergences predicted. Since the difference between
WKH XSSHU DQG ORZHU ERXQGV RI WKH  FRQÀGHQFH
interval represent a ~1.7-fold difference, it is possible
that Africans do indeed mutate their mtDNA at a
faster rate than non-Africans.9 Hence, more precise
measures of the mutation rate among various ethnic
groups will be required to differentiate between the
faster generation time hypothesis and the faster
mutation rate hypothesis. Either way, the YEC
PRGHO FRPSUHKHQVLYHO\ H[SODLQV DOO NQRZQ PRGHUQ
mtDNA diversity.
&RQYHUVHO\WKHVHJHQHUDWLRQWLPHÀQGLQJVIXUWKHU
challenge the evolutionary model of human origins,
and they do so on two counts. First, the claim that
long branch lengths in Africans indicates that
Africans arose before non-Africans (Gomez, Hirbo,
DQG 7LVKNRII   LPSOLFLWO\ DVVXPHV LGHQWLFDO
generation times across various ethnic groups. The
IDFW WKDW VWULNLQJ GLIIHUHQFHV DUH VWLOO REVHUYDEOH
today calls into question the plausibility of this
assumption.
7KRXJK HYROXWLRQLVWV ZLOO OLNHO\ GLVPLVV WKH
data in the current study as a modern anecdote
and as irrelevant to populations living hundreds
of thousands of years ago, these data represent a
documented example of non-equivalent generation
WLPHV LQ YDULRXV HWKQLF JURXSV³JURXSV ZKLFK MXVW
happen to be at the forefront of the out-of-Africa
debate. At a minimum, these data should force the
HYROXWLRQLVWV WR DFNQRZOHGJH WKDW WKHLU FRQFOXVLRQV
about the relative timing of the various people groups
stand only under the assumptions of equivalent
generation times across ethnic groups.
6HFRQG H[WHQGLQJ P\ HDUOLHU UHVXOWV -HDQVRQ
2015b) across all ethnic groups, the evolutionary
model still predicts human mtDNA differences
far in excess of the actual number (Fig. 2). Since
the archaeological and paleontological basis for

9
Since Africans appear to recombine their DNA faster than non-Africans (Hinch et al. 2011), and since the biological reason for this
DSSHDUVWREHGXHWRGLIIHUHQW35'0DOOHOHV +LQFKHWDO WKHEDVLVIRUDSRWHQWLDOO\IDVWHUPW'1$PXWDWLRQUDWHLQ$IULFDQV
might also stem from underlying genetic differences between Africans and non-Africans.
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the evolutionary model relies on the assumption of
constant rates of change in geological and geophysical
processes (e.g., carbon-14 dating), and since these
genetic predictions also assumed constant rates
of change, the evolutionary model faces a serious
VFLHQWLÀFFRQXQGUXP
,I HYROXWLRQLVWV LQYRNH VORZHU UDWHV RI JHQHWLF
change to explain the current data, this undermines
the foundational assumption of their geologic models.
,I LQVWHDG HYROXWLRQLVWV LQYRNH QDWXUDO VHOHFWLRQ
this post hoc explanation will need to be transformed
into a testable, predictive model before it can be
FRQVLGHUHG VFLHQWLÀF 5HJDUGOHVV RI ZKLFK RSWLRQ
WKH HYROXWLRQLVWV FKRRVH WKH SURVSHFWV RI VFLHQWLÀF
coherence do not appear favorable.
Conclusion
Differential generation time data and a constant
UDWH RI PW'1$ PXWDWLRQ DUH VXIÀFLHQW WR H[SODLQ
human mtDNA diversity on the YEC timescale
across all ethnic groups. These results potentially
unify the YEC model of human genetic origins, and
they intensify the explanatory challenge for the
evolutionary model.
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