Dermatoglyphic traits of six Chibcha-speaking Amerindians of Costa Rica,

and an assessment of the genetic affinities among populations

Maia Segura-Wang & Ramiro Barrantes

Escuela de Biologia, Universidad de Costa Rica, 11501-2060, San José, Costa Rica; rabar@cariari.ucr.ac.cr

Received 03-X-2007. Corrected 30-VIII-2009. Accepted 04-X-2009.

Abstract: Dermatoglyphic traits have been used to evaluate population structure and microdifferentiation in
several populations. For Chibcha-speaking groups of Lower Central America there are few dermatoglyphic
studies, but extensive linguistic, anthropological and genetic data support their historical, cultural and biological
relationships. The main objectives of this study were to describe new dermatoglyphic data for six Chibcha-
speaking Amerindians of Costa Rica, and to assess the relationships between these and other Amerindian and
Eskimo groups, at different levels of population differentiation by means of multivariate analyses of quantitative
traits. Sexual (?>=27.22, df=3, p<0.01), and bimanual (x>=54.45, df=3, p<0.01) differences were both significant
for the overall population, as has been reported previously. Remarkably, higher frequencies of arches, lower
frequencies of whorls and lower means of total ridge counts were observed in the tribes analyzed compared with
other American Indians. At the lowest level of population differentiation, two Cabecar subpopulations (Atlantic
and Chirripo) were compared and no significant differences were found (F=0.001, p=0.72), suggesting that
dermatoglyphic variation might not reflect known genetic divergence at this level of association. Comparisons
within the Chibchan dataset using Principal Components Analysis (PCA) placed the Huetar and the Cabecar in
close proximity, and separated the Guatuso and the Guaymi. Additionally, the Chibchan tribes, although showing
nearer proximity to Non-Andean South American groups, can be separated from other Amerindian and Eskimo
populations, confirming previous results based on extensive genetic surveys and linguistic analyses that have
demonstrated the existence of a Chibchan cluster within a larger South American phylogenetic group. The results
obtained support the use of dermatoglyphics to assess interpopulation affinities, even at the level of tribes. Rev.
Biol. Trop. 57 (Suppl. 1): 357-369. Epub 2009 November 30.
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The genetic structure and microevolution
of Chibcha-speaking Amerindian populations
have been studied during the last decades
through the analysis of linguistic (Constenla-
Umaia 1990), archaeological (Cooke 2005,
Hoopes & Fonseca 2003), and genetic (Bar-
rantes 1993) data. Detailed descriptions of
genetic variation and phylogenetic relationships
among these populations have been obtained
using several molecular markers, including
blood groups, red cell and serum protein sys-
tems (Barrantes et al. 1990, Barrantes 1993,
Azofeifa et al. 2001), genetic analysis of
mtDNA (Santos ef al. 1994, Torroni et al. 1994,

Batista et al. 1995, Kolman et al. 1995, Melton
et al. 2007) and Y chromosome markers (Ruiz-
Narvaez et al. 2005), demonstrating the rela-
tively isolated development of these groups and
their low genetic variability.

The existence of dermatoglyphic data for
these Chibcha-speaking populations constitutes
an opportunity, first to describe new facts on
Chibchan groups, and second, to evaluate and
compare the results in terms of the existing, well
defined, historical associations among them.
Most studies of dermatoglyphic traits have
been descriptive, although some have analyzed
population structure and microdifferentiation
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(Jantz 1987, Crawford & Duggirala 1992,
Sokal & Livshits 1993) based on dermal traits
which are believed to have high heritabilities
(Meier 1980). Other studies have assessed
the correlations between different sets of der-
matoglyphic, genetic, and geographic distances
obtaining both significant (Crawford & Dug-
girala 1992) and non-significant associations
(Neel et al. 1974).

Descriptions of dermatoglyphic traits in
Amerindians have focused in Eskimo popula-
tions, North American Indians and various
Mayan and non Mayan groups (reviewed by
Crawford 1998). Additionally, other South
American populations have also been consid-
ered (reviewed by Salzano & Callegari-Jacques
1988). However, there is still a general lack of
information of dermatoglyphic traits in Amer-
indian tribes located in Lower Central America.
Preliminary descriptive studies of Chibcha-
speaking Amerindians inhabiting this area have
been performed in the Boruca, the Guaymi, the
Bribri and the Cabecar (Quesada & Barrantes
1983, 1984, 1991), as separate investigations,
but have not evaluated the associations, neither
within these tribes, nor among these and other
Amerindian populations.

In this study these questions are addressed
through the analysis of several dermatoglyphic
variables, including new data of Chibcha-speak-
ing Amerindians and comparisons among other
American Indian populations. Therefore, the
main objectives of the present study are twofold:

(1) to present new results on digital and palmar
dermatoglyphic characteristics of six Chibcha-
speaking Amerindian groups of Costa Rica;
and, (2) to assess the relationships among the
tribes at diverse levels of population differentia-
tion, i.e. at the individual level; among nearby
Chibcha-speaking groups; and among Chibcha
and non-Chibcha American Indian populations,
by using Principal Components Analysis (PCA)
of quantitative dermatoglyphic traits.

MATERIALS AND METHODS

The patterns of dermatoglyphic traits were
studied in 743 individuals from six Chibcha-
speaking populations of Costa Rica: Guaymi,
Bribri, Boruca, Cabecar, Guatuso and Huetar.
The records from these two last tribes, as well
as two localities from the Cabecar constitute
unpublished new data. Information of dermato-
glyphics was obtained during field visits to
different localities between 1979 and 1995. The
geographic location of each sampling site is
shown in Table 1, and the number of individu-
als analyzed in each group is given in Table 2.
Finger and palmar prints were collected and
characterized using the standard ink method
and classifying systems described by Cummins
& Midlo (1961) and by Penrose (1968).

For each individual an overall total of 44
digital and palmar dermatoglyphic variables
were studied, distributed as follows: 1. Quali-
tative variables (10 for each hand): types of

TABLE 1
Geographic coordinates and altitude of the sampling localities of six Chibcha-speaking Amerindian tribes of Costa Rica.

Tribe Locality
Guaymi Limoncito
Abrojo
Bribri Amubri
Mojoncito
Cabecar Talari
Chirripo
Amubri
Mojoncito
Boruca Boruca
Guatuso Guatuso
Huetar Quitirrisi

Geographic location Altitude (m)
8°49°46”N; 83°00°57”"W 800
8°37°18”N; 82°54°47"W 50
9°31°00”N; 82°57°59”W 80
9°31°59”N; 83°00°00”W 110
9°25°00”N; 83°40°00”W 850
9°58°00”N; 83°17°60”W 80
9°31°09”N; 82°57°17"W 110
9°31°59”N; 83°00°00”W 200
9°00°09”N; 83°19°13”W 640
10°36°59”°N; 84°46°59”W 130
9°52°11”N; 84°14°13”W 1160
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digital patterns on every finger; presence or
absence of palmar patterns on I,, I, and I,
interdigital areas; patterns on thenar/interdigi-
tal and hypothenar palmar areas. 2. Quantita-
tive variables (12 for each hand): finger ridge
counts for each digit, total ridge count, pattern
intensity index, main line index, A-B, B-C and
C-D ridge counts, and ATD angle.

Digital pattern types were classified, as
usual, in four categories defined as: arches,
ulnar loops, radial loops and whorls. The
frequencies of each category were estimated
for the total population, for the two sexes
and for both hands separately. Similarly, the
frequencies of palmar patterns were also cal-
culated. Quantitative variables were described
using the mean and standard deviation per
population. Bimanual and sexual comparisons
were performed using > test and Student’s
t-test for qualitative and quantitative variables
respectively.

To analyze if the differences in dermato-
glyphic characteristics reflect currently known
variation between populations, the Cabecar
were subdivided in two groups following geo-
graphic, linguistic, genetic and ethnographic
sources (Barrantes 1993): the Chirripo popula-
tion comprising individuals from Chirripo and
Talari (localities shown in Table 1); and the
Atlantic group, including populations from
Amubri and Mojoncito. The two groups have
shown particular genetic and linguistic charac-
teristics that suggest certain divergence between
populations (Azofeifa et al. 2001). To test for
differences in dermatoglyphic characteristics
that could support the genetic results, a multi-
variate analysis of variance of the quantitative
variables was used. Before performing the
analysis, the variables were tested for the basic
assumptions of normality and homoscedastic-
ity. A posteriori analyses of variance were used
to evaluate the differences between individual
variables.

The affinities among the six Amerindi-
an populations were assessed by multivariate
analysis of the dermatoglyphic quantitative
variables using Principal Components Analysis
(PCA), as implemented in SPSS 15.0 (SPSS

2006). This analysis is helpful to reduce the
correlation between variables when large data
sets are analyzed, and to identify general trends
of the data for a more efficient discrimination
of the variation among tribes. The first three
principal components were extracted from the
correlation matrices, followed by varimax rota-
tion. Factor score coefficients of each popula-
tion for the first three principal components
were calculated from the mean value of each
variable for males and females separately, and
were subsequently used to create plots to show
the dermatoglyphic relationships among the
populations studied (Arrieta ef al. 1991, Micle
& Kobyliansky 1986).

To evaluate the differences between der-
matoglyphic characteristics of Chibcha-speak-
ing Amerindians and other American Indian
populations, the male means for the Chibchan
sample were calculated. Comparisons were
made by means of PCA using the variables
reported by Garruto et al. (1979): means for
pattern intensity index, total ridge counts, main
line index, A-B ridge count, presence of palmar
patterns in the hypothenar, thenar/interdigital,
and interdigital areas. These authors sum-
marized data of male Eskimo, North, Central
and South American Indians and these last
two groups were subclassified into Mayan and
Non-Mayan; and into Andean and Non-Ande-
an, respectively. As in the previous analysis, a
plot using the first three principal components
was used to show the relationship between
these populations.

RESULTS

The percentage frequencies of digital pat-
terns in both hands in males and females for the
six populations analyzed are shown in Table 2.
For the overall population, significant differ-
ences were found between males and females
(x>=27.22, df=3, p<0.01), and between right
and left hands (x>=54.45, df=3, p<0.01). Dif-
ferences among sexes are mainly due to higher
frequencies of arches, ulnar loops and whorls
in females. The differences found for right
and left hands can be attributed to a higher
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incidence of arches and whorls on the left
hand. These results confirm previous reports
of sexual and bimanual differences in several
populations for both quantitative and qualita-
tive traits (Quesada & Barrantes 1984, Micle
& Kobyliansky 1986, Arrieta et al. 1987, 1991,
Martin et al. 1996).

In most tribes, ulnar loops are the most
frequent pattern in both sexes. In contrast,
the least frequent patterns are radial loops for
both males and females, except for the Gua-
tuso, where arches show the lowest frequency.
Similar results were observed and described
by Quesada & Barrantes (1991) for samples
from Bribri and Cabecar populations. South
American Indians are also characterized by low

frequencies of radial loops and high frequen-
cies of ulnar loops (Demarchi & Marcellino
1998) and Eskimo populations show similar
results (Crawford & Duggirala 1992). How-
ever, some important differences can also be
addressed, including higher values for arches,
lower for whorls, and lower mean total ridge
count, as will be mentioned, in Chibchan tribes
when compared to data describing other Cen-
tral, North and South Americans (Garruto et
al. 1979), and Caucasian, Oriental and African
populations (Plato 1983),

Absolute frequencies of palmar dermato-
glyphic patterns in the interdigital zones,
thenar/I and hypothenar areas, in the Chibchan
groups are presented in Table 3. The absence

TABLE 3
Absolute frequencies of palmar dermatoglyphic patterns in the 1,, I, and I interdigital zones, thenar/l
and hypothenar areas, in six Chibcha-speaking Amerindian populations of Costa Rica

Interdigital area

Population Sex n Hand

L L 0
Guaymi M 94 R 0 13 40 27
n=173 M L 0 3 54 12

F 79 R 0 10 36 32
F L 0 3 40 17
Bribri M 47 R 0 28 26 5
n=142 M L 0 13 34 1
F 95 R 0 44 56 20
F L 0 19 71 22
Cabecar M 52 R 0 21 29 8
n=105 M L 0 11 41 4
F 53 R 0 15 46 13
F L 0 6 53 15
Boruca M 81 R 0 28 29 29
n=167 M L 0 15 42 18
F 8 R 0 20 43 35
F L 1 8 49 18
Guatuso M 40 R 0 16 21 6
n=103 M L 0 12 24 0
F 63 R 0 13 37 15
F L 0 8 51 6
Huetar M 23 R 0 5 14 12
n=53 M L 0 3 16 10
F 30 R 0 7 19 21
F L 0 1 24 17

Thenar/Interdigital T area'

Hypothenar area”

Lv SV L/A A O UL RL DL

W
6 0 4 57 81 1 11 1 0
17 0 6 59 79 2 12 1 0
3 0 4 39 68 1 8 1 0
7 1 3 51 68 0 9 2 0
6 0 2 57 65 1 4 0 0
18 0 13 38 67 2 0 1 0
16 0 13 79 112 2 13 0 0
33 0 14 59 112 2 14 0 0
9 0 3 49 65 1 2 1 0
12 0 6 44 64 1 1 1 0
9 0 6 51 74 2 5 0 0
11 0 8 44 75 1 5 0 0
11 0 6 33 63 1 12 1 2
27 1 16 19 67 1 5 7 0
16 0 10 24 66 3 11 2 4
29 0 5 34 68 2 14 1 0
12 0 2 20 33 1 6 0 0
22 0 3 15 33 1 6 0 0
21 1 6 20 53 1 7 2 0
37 0 3 17 50 5 7 1 0
4 0 1 6 18 3 2 0 0
8 0 1 4 21 2 0 0 0
3 0 1 5 25 2 3 0 0
4 1 4 4 26 1 3 0 0

1. O: open field, LV: large vestiges, SV: small vestiges, L/A: loop and arch, A: arches.
2. O: open field, UL: ulnar loops, RL: radial loops, DL: distal loops, W: whorls.
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of patterns in the I, interdigital area for almost
all populations is not unique. In fact, this has
been shown to be a ubiquitous characteristic
in several reports (Garruto et al. 1979, Hoff
et al. 1981). Conversely, the I, area shows the
highest frequency of patterns among the inter-
digital areas in all populations. No significant
differences were found between sexes among
all populations in the frequencies of patterns in
the I, (x*=14.12, df=8, p>0.05) nor I, (x*=7.19,
df=8, p>0.05) arcas. Absence of small vestigial
pattern in thenar/interdigital I palmar area
and absence of whorls in the hypothenar area
are the predominant characteristics among all
populations.

Table 4 shows the frequencies of quan-
titative variables in each Chibcha-speaking
Amerindian tribe, for males and females, and
both hands. The mean total ridge count for the
overall population was 96.98, which is lower in
these groups compared to other North, Central
and South American Indians with values rang-
ing from 127.8 to 133.5 (Garruto et al. 1979).
For the other quantitative variables, no major
differences were observed.

When the two Cabecar subgroups were
analyzed, no significant differences were
obtained (F=0.001, p=0.72) between the Chir-
ripo and Atlantic populations. Even when a
posteriori analyses of variance showed signifi-
cant differences for ATD angle (F, ,,,=13.86,
p<0.001), no other variable differed between
the two localities. These results suggest that
at this level of population differentiation, der-
matoglyphics might not indicate actual genetic
divergence.

Based on the multivariate analysis of der-
matoglyphic characteristics three principal
components were extracted (Table 5). These
components account for 63.13% of the total
variance of the traits considered, 57.00% in
females and 64.92% in males. For the overall
population analysis, the first principal com-
ponent is highly correlated with ridge counts
and with pattern intensity index in both hands,
total ridge count shows the highest correlation
coefficient with this component. When sexes
were analyzed independently similar results are

found. Several previous studies have consis-
tently reported that the first component reveals
the size of the digital patterns and the variation
in the pattern intensity index (Micle & Koby-
liansky 1986, Arrieta ef al. 1991).

For the second component almost all the
variables have positive correlation coefficients,
which indicate that they all contribute to the
formation of this component, although B-C
and C-D ridge counts for both right and left
hands have higher scores and their contribution
is more important than the other variables. The
third component describes the variability of the
ATD angle measurement.

Plots showing the affinities among popula-
tions for males and females based on the first
three components are presented in Fig. 1. In
males, the Guatuso and the Bribri show positive
scores for both components, consistent with the
high total ridge counts and B-C/D ridge counts
in the these tribes (Table 4). The male samples
of the Boruca are separated mainly due to high
mean values of B-C and C-D ridge counts in
the former, and higher total ridge counts in the
later. The Guaymi males and females have the
most negative scores for the three components,
which can be attributed to their low means for
the variables describing these components.

In females, a cluster similar to that
described for males is formed by the Guatuso,
the Bribri and the Boruca populations, exhibit-
ing high positive scores with components I and
II. The Huetar and the Cabecar can be grouped
in another cluster defined by negative scores
for the first component and positive values for
the second component.

A separate PCA was performed to analyze
the relationships between several American
Indian populations and the Chibcha-speaking
Amerindians. The results obtained from this
analysis are plotted in Fig. 2. The first three
principal components explain 86.21% of the
variance. PC1 shows the highest correlation
with total ridge count and digital patterns,
particularly whorls, PC2 is highly correlated
with patterns in I, area and A-B ridge count,
and PC3 is correlated with patterns in the I,
interdigital area, indicating the value of these
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TABLE 5
Eigenvalues for the first three principal components
extracted from the overall population (T), from males (M)
and females (F), and cumulative variance explained by
each component

Component  Sex  Eigenvalues Cum}llatlve
variance
1 F 9.69 35.87
M 10.29 42.87
T 9.94 41.41
2 F 3.42 48.75
M 3.41 57.08
T 3.46 55.83
3 F 1.72 57.00
M 1.88 64.92
T 1.75 63.13

variables to assess the associations between
Amerindian populations. As can be seen, there
is clear separation between Central, North
American groups and Eskimo populations. As
expected, the Chibcha-speaking Amerindians
show relatively higher affinity with South
American populations, although maintaining
their autonomy as a separate group, confirming
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previous results obtained from genetic, archae-
ological and linguistic approaches (Barrantes et
al. 1982, Layrisse et al. 1995, Hoopes & Fon-
seca 2003) and more recent analysis of larger
sets of genetic markers (Wang et al. 2007).

DISCUSSION

The frequencies of digital pattern types
presented for the Chibcha-speaking Amer-
indian tribes in this study are generally in
agreement with published data for other Amer-
indians and Eskimo populations. High frequen-
cies of ulnar loops and lower of radial loops,
as well as the distribution of patterns between
fingers, are consistent with other investiga-
tions. For example, Crawford (1998) reviewed
several studies of dermatoglyphics in Eskimo
and North American Indian populations find-
ing higher incidences of ulnar loops, while
Salzano and Callegari-Jacques (1988) reviewed
the data available for South American Indians
and observed the same trend. This outcome
is not exclusively Amerindian as it seems to
be common among groups worldwide such
as Israeli (Micle & Kobyliansky 1986) and
Spanish (Martin et al. 1996) populations. The

R

Fig. 1. Principal Components Analysis: relative positions of male (A) and female (B) samples of six Chibcha-speaking
Amerindian populations for the first three principal components based on dermatoglyphic variables. (BORU: Boruca, BRIB:
Bribri, CABE: Cabecar, GUAT: Guatuso, GUAY: Guaymi, HUET: Huetar).
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Fig. 2. Principal Components Analysis: relative positions
of male samples of several Amerindian populations and the
Chibcha-speaking group for the first three principal com-
ponents based on dermatoglyphic variables (C.A. Mayan:
Central American Mayan; C.A. Non Mayan: Central
American Non-Mayan; N.A. Indians: North American
Indians; S.A. Andean: South American Andean; S.A. Non
Andean: South American Non-Andean).

frequencies of patterns in interdigital zones,
thenar/I and hypothenar areas are also in agree-
ment with other tribes (Hoff et al. 1981). On
the other hand, Chibcha-speaking tribes can be
distinguished from other American populations
by their high frequency of arches, low frequen-
cy of whorls and low mean total ridge count.
The significant sexual and bimanual dif-
ferences are not unexpected results due to
previous reports of similar outcomes for sev-
eral populations (Micle & Kobyliansky 1986,
Arrieta et al. 1987, 1991, Martin et al. 1996).
The reasons for sexual dimorphism observed
in the analyzed variables are still controversial,
although some evidences support the fact that
differences in heritability and developmental
variation among sexes might account for these
patterns (Meier 1980). On the other hand,
bimanual differences have been attributed to
developmental instability, measured by fluc-
tuating asymmetry of bilateral traits. In the
particular case of dermatoglyphics, fluctuating
asymmetry must result from environmental

assaults during early embryonary stages, as
dermal ridges adopt fixed configurations dur-
ing the first 12 to 16 weeks of fetal develop-
ment, making subsequent alterations highly
improbable (Cummins & Midlo 1961).

Interpopulation comparisons yielded con-
trasting results depending on the hierarchical
levels of population differentiation tested. At
the lowest level of differentiation, i.e. the com-
parisons between the two Cabecar subgroups,
the dermatoglyphic traits analyzed do not pro-
vide enough information to separate the popu-
lations, even when the evaluation of genetic
variability suggests a population subdivision
among the Cabecar (Barrantes 1993). The Chir-
ripo subpopulation is located on the Atlantic
side of the Cordillera de Talamanca (Talamanca
Mountains) near, although not overlapping,
the other Atlantic subpopulation described in
this paper. The geographical distribution could
account for the genetic divergence of the two
groups; however, these differences are not
reflected in the dermatoglyphic traits measured
in this study. Only ATD angle was significant-
ly different between the two subpopulations.
Other studies have found that ATD angle is one
of the most important variables for population
discrimination (Reddy et al. 2001), probably
due to its low population variation, or because
it is among the least environmentally affected
dermatoglyphic traits, as measured by reduced
fluctuating asymmetry (Karmakar & Malhotra
1995).

At a higher level of differentiation, based
on the multivariate analysis of quantitative
variables it has been shown that the first three
principal components allow the definition of
population clusters among the six Chibcha-
speaking Amerindians of Costa Rica as plotted
in Fig. 1. The associations obtained are not
particularly related to the extant geographical
distribution of the screened tribes, and conse-
quently no clear geographical tendencies are
detected. On the other hand, as revealed by
the PCA scaling plot, these patterns are not
inconsistent with molecular markers and lin-
guistic data describing the separate position of
the Guatuso and the Guaymi (Barrantes et al.
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1990); neither with known ethnohistorical affil-
iations, suggesting certain affinities between
the Cabecar and the Huetar, even when these
relations were not confirmed by genetic analy-
sis (Azofeifa et al. 2001). It is possible that
these results might have arisen from shared
ancestry or admixture processes in the past and
not from recent gene flow between neighboring
tribes. Rothhammer et al. (1977) also reported
non-significant correlations between genetics
and dermatoglyphics at the inter-tribal level of
variation in Yanomama Indian villages. Addi-
tionally, these authors found varying degrees
of concordance between genetic markers and
dermal traits, with increasing significance of
this relationship when comparing more distant
groups. For example, when comparing South
American Indian tribes with other populations
of different continental regions, good congru-
ence between the two sets of characteristics
was achieved.

In the same way, it has been shown that
clear distinction between Chibchan groups and
other tribes along the American continent can
be accomplished by using dermatoglyphics,
and the patterns revealed are consistent with
associations defined on the basis of genetic and
linguistic evidence. For instance, the observed
separation between the examined Chibchan
populations and other non-Chibcha-speaking
Central American Indians (Mayan & Non-
Mayan groups), as shown in Fig. 2, has been
demonstrated by genetic markers (Wang et al.
2007). Furthermore, at this level of popula-
tion differentiation, the PCA revealed a nearer
relationship between Chibcha-speaking Amer-
indian tribes and South American populations.
This result is in agreement with evidence from
further studies that indicate the presence of cul-
tural and biological similarities between Lower
Central American and northern South Ameri-
can Chibcha-speaking populations, probably
resulting from the expansion of the former into
the south, as has been suggested by the possible
geographic origin of the protochibcha language
(Constenla-Umana 1995) and by extensive
genetic analyses showing a strongly supported

separate subcluster of Chibcha speakers within
a South American cluster (Melton et al. 2007,
Wang et al. 2007).

The obtained associations support the
importance of dermatoglyphics for the study
of interpopulation relationships to elucidate
patterns of population structure of Amerindian
populations, as has been demonstrated in by
other investigations (Micle & Kobyliansky
1985, Gualdi-Russo et al. 1994), although it
should be noticed that not all dermatoglyphic
traits are equally effective in separating the
tribes analyzed; the types of digital patterns
are among the most important traits accounting
for the variation between the groups, similar to
results previously found for other populations
(Hoff et al. 1981, Micle & Kobyliansky 1986,
Arrieta & Lostao 1988).

Earlier studies have pointed out the large
variability of Amerindians regarding various
anthropological characters, including dermato-
glyphics (Leguebe & Vrydagh 1981, Salzano
& Callegari-Jacques 1988, Crawford 1998),
explained in part by the differential degrees
of admixture. Given the generally accepted
fact that dermatoglyphics are under genetic
control it is possible that demographic pro-
cesses and the interaction between genetics
and environment have diverse consequences
on dermatoglyphic traits and could account
for the differences observed. Nevertheless,
contrasting arguments still exist concerning
the effects of environment, gene flow, genetic
drift, and consequently population size, over
dermatoglyphic variables (Meier 1980, Arricta
& Lostao 1988).
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RESUMEN

Los dermatoglifos se han utilizado para evaluar la
estructura poblacional y microdiferenciacion de varias
poblaciones. Para los grupos chibcha de Baja Centroamérica
hay pocos estudios sobre dermatoglifos pero los datos
lingiiisticos, antropologicos y genéticos muestran la exis-
tencia de relaciones historicas, culturales y bioldgicas.
Los objetivos del presente estudio fueron describir nuevos
datos de dermatoglifos para seis tribus amerindias chibcha
de Costa Rica y evaluar las relaciones entre estas y otros
grupos amerindios y esquimales, a diferentes niveles de
diferenciacion poblacional por medio de analisis multi-
variados. Se encontraron diferencias significativas entre
ambos sexos (y>=27.22, df=3, p<0.01) y ambas manos
(%*=54.45, df=3, p<0.01), similar a lo descrito para otras
poblaciones. Las tribus estudiadas se caracterizan por
presentar alta frecuencia de arcos, baja frecuencia de ver-
ticilos y bajo conteo total de lineas. Al nivel mas bajo de
diferenciacion poblacional, se compararon dos subpobla-
ciones cabécar (Atlantico y Chirripo) y no se encontraron
diferencias significativas (F=0.001, p=0.72) lo cual sugiere
que los dermatoglifos no permiten discriminar entre grupos
a este nivel. Las comparaciones entre las tribus chibcha
estudiadas por medio de analisis de componentes princi-
pales (PCA) ubican a los huetar cercanos a los cabécar;
mientras que los guatuso y guaymi aparecen como grupos
mas aislados. Adicionalmente, el grupo chibcha, aunque
muestra mayor afinidad con poblaciones suramericanas,
puede separarse de otras tribus amerindias y esquimales,
confirmando los resultados de estudios genéticos y lin-
giiisticos que han colocado a los chibchas dentro del un
grupo filogenético mayor formado por tribus amerindias
de Suramerica. Dichos resultados confirman el valor de las
caracteristicas dermatoglificas para evaluar las afinidades
interpoblacionales atn a nivel de tribus.

Palabras clave: dermatoglifos, amerindios chibcha, afini-
dades genéticas, PCA, Costa Rica.
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