


installations and roads and its architectural and ceramic
styles, the history of Paucarcancha dates back to the reign
of the Inca king Topa Inca (son of the king Pachacuti
Inca Yupanqui), approximately in the late 15th century
(Kendall, 1985). Based on architecture, ceramics, and other
artifacts found in association, the burials that Bingham
excavated at Paucarcancha and Patallacta can be assigned
to the period of the Inca control of the Urubamba Valley,
from ca. mid-15th to early 16th centuries (Bingham, 1913;
Kendall, 1985; MacCurdy, 1923).







independently, using the monoplex PCR method to maxi-
mize the robustness of PCR.
A 1-ll aliquot of the PCR product was separated by

electrophoresis in an 8-cm native polyacrylamide gel (10%
T, 5% C) containing 1 3 TBE buffer (pH 8.0) with running
buffer (0.5 3 TBE, pH 8.0). DNA bands were detected
by ultraviolet irradiation after staining with ethidium
bromide (Fig. 2).

Data analysis

With improved knowledge of the global mtDNA tree in
recent years, an understanding of the structure of
mtDNA data and assigning the mtDNA type to a place
in the global mtDNA tree have been simplified. Control-
region motifs were identified for a majority of the major
haplogroups and their subhaplogroups (Alves-Silva et al.,
2000; Bandelt et al., 2001; Kivisild et al., 2002; Kong
et al., 2003; Macaulay et al., 1999; Maruyama et al.,
2003; Quintana-Murci et al., 1999; Yao et al., 2002, 2003).
Therefore, we assigned each mtDNA to haplogroups

according to the HVR 1, HVR 2, and coding-region data,
using the data and classification tree described above,
such that each sample was allocated to the smallest
named haplogroup to which it belonged. If the haplogroup
had further characterized subhaplogroups, an asterisk
was attached to the name of the haplogroup to indicate
that the haplogroup status could not be identified further
(Table 3). Since several segments of the same mtDNA
were analyzed independently, meticulous care was taken
to avoid artificial recombination caused by potential sam-
ple crossover. After assigning the mtDNAs to relevant hap-
logroups, we classified them further into maternal lines,
based on the nucleotide changes observed in the control
and coding regions.
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recovery and sequencing rates of 61.5% and 70.8%, re-
spectively. In contrast, of seven individuals from the
Huata, only two (or 28.6%) were successfully sequenced.
Haplogroup distribution for the total sample was as

follows: 8.6% A, 65.7% B, 22.9% C, and 2.9% D. Hap-
logroup frequencies of contemporary Amerindian popula-
tions and ancient north coast samples are also shown in
Table 4. F-statistics from haplogroup frequencies among
regional populations are shown in Table 5. An exact test
of differentiation between each pair of populations
revealed statistically significant differences except be-
tween the ancient highlanders and contemporary central
Andean population (significant Fst P ¼ 0.180 6 0.054).
To investigate the relationships among the satellite

communities of the royal estate of Machu Picchu, mtDNA
sequences of Paucarcancha and Patallacta were compared.
Haplogroup frequencies of Paucarcancha and Patallacta
are shown in Table 6. Genetic diversity results for these
two sites are shown in Table 7. Mean numbers of pairwise
differences and nucleotide diversity are slightly larger in
the Paucarcancha.

DISCUSSION

Haplogroup profile of individuals examined
in the present study

We found that haplogroup B was the most frequent
among skeletal samples analyzed in the Inca-period resi-
dents of the Urubamba Valley, followed by haplogroups
C, A, and finally D. The most distinctive feature of the
haplogroup profile of individuals examined in the pres-
ent study is the high frequency of haplogroup B (65.7%;
23 of 35 individuals; Tables 3 and 4). Classifying individ-
uals into maternal lines resulted in haplogroup B having
at least 18 different lines in 23 individuals. In other
words, the high frequency of haplogroup B is not caused
by the concentration of individuals on a specific maternal
line.
Haplogroup B is the common haplogroup in contempo-

rary Central Andean populations. When the haplogroup
profile of these ancient residents of the Urubamba Valley
was compared with that of other South American popu-
lations, the former showed a clear proximity to the modern
Central Andean populations that are distributed primarily
in the Peruvian and Bolivian highlands (Table 4). This
finding is not surprising, considering the highland location
of the study area.
On the other hand, the ancient highlanders consider-

ably differ from individuals of the ancient north coast
community in terms of mtDNA haplogroup frequency.
Various lines of archaeological evidence indicate intimate
cultural interactions between the ancient north coastal
populations and contemporaneous Ecuadorian and Co-
lombian populations (Shimada, 1995, 1999; Shimada
et al., 1997, 2000). Relatively high frequencies of hap-
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