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Chapter 21

Morphological and Molecular Evolution in Prehistoric
Skeletal Populations

Neskuts Izagirre, Patricia Artiach & Concepion de la Rua

For a long time, morphometric traits of the skeletal remains had been the only data
available to discuss the biological relationships among past populations. In this work we
analyze, by means of the RFLPs, the mtDNA recovered from the skeletal remains exca-
vated in three prehistoric sites in the Basque Country (SJAPL, Longar and Pico Ramos).
The frequency of the mtDNA haplogroups show a similar distribution in the samples of
SJAPL and Pico Ramos, which present the lowest distance values and clustering together
in the trees. Longar, shows higher distances with each of them, although lower than with
modern samples. On the other hand, the analysis of the frequency of the cranial non-
metric traits shows that SJAPL (Araba) and Longar (Nafarroa) are not statistically
different populations, clustering together in the UPGMA tree. We have estimated the
relative advantages of both data (genetic and morphologic) and we have also discussed the
discrepant results obtained in this work, as well as their use in determining the biological

relationships between different human groups.

Fora long time the morphometric characteristics of
the skeleton provided the only method available for
determining the biological relationships between
human past groups. However, these characteristics
are polygenic in nature and their expression is con-
trolled by an unknown combination of environmen-
tal and genetic factors (Cavalli-Sforza & Bodmer
1971). This means that it is hard to interpret the
results and difficult to establish whether the simi-
larities observed between populations are due to
genetic relationships between them or to environ-
mental factors of various kinds.

The development of molecular biology tech-
niques (i.e. PCR: Saiki et al. 1985; Mullis & Faloona
1987) has enabled us now to obtain genetic data on
extinct populations. In this way we can characterize
prehistoric human groups from both a morphologi-
cal and a genetic perspective.

In this study we analyzed 62 non-metric cranial
traits, and the variability of mtDNA by means of
RFLP analyses, performed on human remains recov-
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ered from three prehistoric sites in the Basque Coun-
try: SJAPL, Longar and Pico Ramos. Our intention
was to compare the information obtained with mor-
phological and molecular markers.

Materials and methods
The remains analyzed came from the following sites:

* SJAPL, located in the upper Ebro valley in the
province of Araba. The remains belong to the late
Neolithic period (5070+150 to 5020+140 years Bp, ac-
cording to "*C dating of two bone samples: Etxebarria
& Vegas 1988). The minimum number of individuals
(MNI) recovered is 289, and genetic analyses were
performed on 63 individuals.

* The Pico Ramos cave on the Atlantic coast of the
Basque Country (Bizkaia province). The remains be-
long to the Chalcolithic period based on the strati-
graphic sequence (4110+£110 to 4790+110 years Bp)
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(Zapata 1995). At least 104 individuals were recovered,
and 24 individuals were analyzed using RFLPs.

* The Longar burial chamber located in the province
of Nafarroa, dated at 4445+70 to 4580490 years Br,
corresponding to the Late Neolithic-ancient Chalco-
lithic (Armendariz & Irigarai 1995). The MNI for this
site is 69, and RFLP analyses were performed on 27
individuals.

Analysis of non-metric cranial traits

Tests were performed to check for the presence/
absence of a total of 62 non-metric cranial traits, as
described in Hauser & De Stefano (1989), Castro &
Quevedo (1983-84) and Klug & Wittwer-Backofen
(1983). Of all these characteristics, only those show-
ing significant heredability (Sjevold 1984) were used
to calculate the MMD (Mean Measure Divergence)
distance matrix (Sjevold 1973).

The results for the non-metric cranial traits ob-
tained here were compared with data on other
present-day, historical and prehistoric populations.
The prehistoric populations used were Turks, Syr-
ians, Lebanese (Klug & Wittwer-Backofen 1983),
Ukrainians (Cesnys/ & Konduktorova 1982; in Hauser
& De Stefano 1989) and Siberians (Kozintsev 1972; in
Hauser & De Stefano 1989); medieval populations
from Hito in Cantabria (Galera 1989) and Garai in
the Basque Country (unpublished data) were used,
along with the population from Aldaieta (Basque
country, sixth century) (unpublished data) and
present-day population samples of Spaniards (Gil
1985), Romans (Vecchi 1968), Sardinians (Cosseddu
et al. 1979), Dutch (Perizonius 1979), Bedouins (Henke
& Disi 1981; in Klug & Wittwer-Backofen 1983) and
Basques (unpublished data).

populations.

Analysis of mtDNA

MtDNA variability was studied by means of RFLP
analysis (Torroni et al. 1996). The DNA for this was
extracted from intact teeth using the phenol-chloro-
form method. These teeth were decontaminated with
acid to eliminate any contaminant DNA from their
surfaces. The use of intact teeth reduces the risk of
contamination of the dental pulp by modern DNA
and prevents the destruction of the endogenous DNA
by acids.

To analyze the restriction polymorphisms a set
of primers was designed to amplify fragments less
than 120 pbs long, located all over the mitochondrial
genome (Izagirre & de la Rua 1999).

The analyses included two types of control: a
blank control on the extraction to check for contami-
nation during the extraction process at the labora-
tory, and a negative control of amplification to check
for contamination during the amplification stage.

The series used to compare genetic data were
Tuscans, Finns, Swedes, and Basques from the
present day, as published by Torroni et al. (1996).

Results

Non-metric cranial traits

The frequency of each non-metric trait was checked,
and comparisons between populations were made
using a x* test.

The prehistoric sample from Pico Ramos was
not included in the y? tests because the remains were
highly fragmented, which limited the number of ob-
servations for each characteristic. A comparison of
all the Basque populations taken as a whole (prehis-
toric, medieval and present day) showed statisti-
cally significant differences. (y* = 702.777, g.f. = 207,

Table 21.1. Comparison via the )’ test between the Basque populations analyzed in this study and a set of Eurasian |

SJAPL Longar Pais Vasco Aldaieta
SJAPL 49,364 119.825** 103.039**
Longar 67.284* 37,908
Pais Vasco 63,153
Aldaieta

Sardinians Dutch Turks Syrians
SJAPL 244.456** 796.336** 170.581**  215.229**
Longar 24,458 209.883**  69.139** 98.997**
Pais Vasco 119.28** 413.867**  92.245** 102.042**
Aldaieta  88.223** 393.903**  83.647** 126.909**
*p <0.05 **p <0.01

Garai Hito Spaniards Romans |
194.87** 79.845** 717.738** 328.068** ‘
90.548** 16,627 205.584** 42.990**
153.094** 49.59** 689.548** 159.538** |
144.213** 13,919 229.966** 103.158** ‘
Lebanese Bedouins Ukrainians Siberians
253.253** 270.170** 412.487** 296.620**
89.888** 140.861*** 96.679** 159.538**
146.777** 337.476** 245.438** 179.199**
102.835%* 138.888** 125.146** 180.386™*
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p <0.0001), from which we  gyrians
can deduce that there is
heterogeneity among the
Basque populations analyzed
for this set of characteristics.

The x? test comparison
of the populations analyzed
in this study together with
the other populations indi-
cated in the bibliography
(Table 21.1) shows statistically significant differences
between the prehistoric population of SJAPL and all
the others, except the prehistoric population from
Longar. Similar results were found on comparing
the prehistoric sample from Longar with the remain-
ing populations, except that there were no significant
differences with the populations from Hito (Cantabria),
Sardinia and Aldaieta (Basque Country).

We then calculated the MMD biological dis-
tance matrix (Sjevold 1973), using the data on the 14
characteristics showing significant heredability. Fig-
ure 21.1a shows the neighbour-joining tree con-
structed on the basis of this MMD matrix, where all
the Basque populations can be seen to form a group
to which the two,populations from the Iberian Pe-
ninsula (medieval from Hito and present-day Span-
iards) are linked. The Western Asia populations are
split into two different groups and the European are
together in another group.

Lebanese

Analysis of mtDNA haplogroup diversity
Genetic analysis was performed only on those sam-
ples which presented negative amplification and ex-
traction controls. To double check the results obtained
with dental samples, we carried out a parallel analy-
sis on 92 bone samples (left femur) recovered from
the SJAPL site. Although it was not possible to asso-
ciate the bone samples with any particular dental
remains, we analyzed 4577 Nlialll restriction site on
both types of sample (bone and teeth). The same
digestion pattern was found in the bone samples as
in the teeth, i.e. presence of cleavage for 4577 Nlalll.
A more detailed discussion of the mtDNA analysis
method can be found in Izagirre & de la Rua (1999).

Table 21.2 shows the haplogroup distribution
found in the remains recovered from the three pre-
historic Basque sites. The distribution of haplogroups
H, K and U is similar at all three sites, with haplo-
group H having the highest frequency in all areas. It
is also noteworthy that haplogroups I, W and V
were not found at any of the prehistoric sites.

Two peculiarities were observed at the Longar
site: the absence of haplogroup ] and the presence of

Sardinians
Dutch

omans

Ukrainians

Bedouins

Siberians

SJAPL )
Longar mod. Spaniards

mod. Basques Hito
Aldaieta Pico Ramos

Garai
0.1

SJAPL b
Pico Ramos

Finns

Tuscans Longar

Swedish

0.01

mod. Basques

Figure 21.1. Neighbour-joining trees: a) Based on the
MMD matrix for the non-metric skull characteristics;
and b) constructed on the basis of the distance matrix
from Cavalli-Sforza & Edwards’ (1967) cord
measurement and mtDNA data.

individuals which we were unable to classify in any
of the haplogroups described.

Diversity analysis shows similar diversity val-
ues in ancient and modern populations (Table 21.3).
This, and the fact that three different sites are in-
volved, suggests that few if any individuals from the
same family were sampled.

The neighbour-joining tree constructed on the
basis of Cavalli-Sforza & Edwards’ (1967) cord dis-
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Table 21.2. MtDNA haplogroup frequencies at the three prehistoric
sites analyzed in this study and their corresponding standard deviations

Pico Ramos

Frequency * se

(both prehistoric and modern) are
grouped together, regardless of their
temporal and spatial origin. Although
the expression of non-metric cranial
traits is due to an unknown combina-
tion of genetic and environmental fac-
tors, these results seem to support the
hypothesis that the influence of the

8?Z§f88% genetic component in this case is
0.167 + 0.070 highly important.

0.125 + 0.062 Discrepancies appear in the re-
0.167 + 0.070 sults of analyses of the relationships

(se).
Prehistoric sites

SJAPL Longar
Haplogroup  Frequency *se Frequency *se
H 0.377 £ 0.060 0.408 + 0.094
] 0.164 +0.047 -
K 0.230 + 0.054 0.222 +0.080
U 0.180 £ 0.049 0.148 +0.068
T, X 0.049 +0.027 0.148 +0.070
W = =
I E -
vV ” gl
Others - 0.074 £ 0.050

SJAPL (Araba); Longar (Nafarroa) y Pico Ramos (Bizkaia).

| between the prehistoric populations
. from the Basque Country depending
on whether non-metric cranial traits
| or genetic data are considered. The
| least distance based on non-metric
| traits is between the prehistoric

Table 21.3. MtDNA diversity based on mtDNA
haplogroup frequencies in modern European
populations and on three prehistoric Basque samples.

Populations h?

MODERN POPULATIONS

Tuscans (Italy) / 0.769 |
Finns (Finland) 0.785 \
Basques (Gipuzkoa) 0.713 ;
Swedes (Sweden) 0.762
PREHISTORIC BASQUE SAMPLES

SJAPL® (Araba) 0.756

Pico Ramos (Bizkaia) 0.793

Longar (Nafarroa) 0.762

* genetic diversity (Nei 1987)
b SJAPL: San Juan Ante Portam Latinam

tance shows that the prehistoric populations from
SJAPL and Pico Ramos have the least distance. The
present-day Basque sample shows the greatest dis-
tance as regards all the populations included in our
analysis. The prehistoric sample from Longar is least
distant from the Swedish population (0.036), owing
to the absence or low frequency of haplogroup J in
both populations. However, Longar shows lesser dis-
tances from the other two prehistoric Basque popu-
lations than from the remaining populations analyzed.

Discussion
In this study we observe that in the neighbour-join-

ing trees constructed on the basis of the non-metric
trait data (Fig. 21.1a), all the Basque populations
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populations of SJAPL and Longar, but

on the basis of genetic distance it is
between SJAPL and Pico Ramos. This discrepancy is
hard to evaluate, because for the Pico Ramos prehis-
toric population it was only possible to collect non-
metric cranial trait data from a very small sample,
because of the fragmented condition of the bones
recovered. We believe that these data are not signifi-
cant, so Pico Ramos is not considered in the com-
parisons between populations by means of y* testing
(Table 21.1). However the differentiation of Longar
on the basis of genetic data is explained by the ab-
sence of individuals from haplogroup J and the pres-
ence of individuals classified under the haplogroup
‘others’. Furthermore, from an archaeological view-
point, the burial structure of Longar is peculiar, and
unlike the Chalcolithic structures typically found in
the Basque Country (the dolmens in the Rioja Alavesa
area). Burial structures similar to that at Longar have
been found in the south of the Iberian Peninsula and
in the Paris Basin. However the personal effects found
at Longar are similar to those described for nearby
sites (Armendariz & Irigarai 1995).

In this study we have arrived at results as regards
relationships between populations when using mor-
phological data which are different from those obtained
with genetic data. The differences are difficult to re-
solve with the data available at present. Among other
factors, we could point to the scant mtDNA data avail-
able on extinct populations and the fact that since
mtDNA is maternally inherited it reflects only the his-
tory of women. Differences in migration patterns be-
tween men and women, which have begun to show
up in various studies of present-day populations
(Cavalli-Sforza & Minch 1997; Seielstad et al. 1998;
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Simoni et al. 1999) are also a factor which must be Henke, W. & A. Disi, 1981. The craniology of recent Jorda-
taken into account in interpreting genetic data on the nian Bedouins. Journal of Mediterranean Anthropology

prehistoric populations analyzed here. and Archaeology 1, 217-48. .
Izagirre, N. & C. de la Rua, 1999. An mtDNA analysis in
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