






presentació

Els  dies  26,  27 i  28 de setembre de  2014  la  Sala  de 

Cultura de Formentera va acollir un acte de primer ordre en el 

camp  de  la  recerca  arqueològica  a  la  nostra  comunitat 

autònoma: les VI Jornades d’Arqueologia de les Illes Balears. 

Aquest  congrés  bianual,  organitzat  per  la  Secció 

d’Arqueologia del Col·legi Oficial de Doctors i Llicenciats en 

Filosofia i Lletres i en Ciències de les Illes Balears, arribava 

així,  per  primera  vegada  des  del  seu  inici  l’any  2006,  a 

Formentera.

De  les  cinquanta-set  comunicacions  previstes  en  el 

programa,  quatre  derivaven  directament  d'intervencions 

portades a terme a Formentera. En aquesta illa, l’aprovació de 

la  revisió  de  les  Normes  subsidiàries  i  del  Catàleg  del 

patrimoni cultural, el 30 de setembre de 2010, va suposar un 

abans i un després en la documentació i l’estudi del territori 

des del punt de vista del patrimoni arqueològic, amb l’adopció 

d’un protocol per a la realització d’intervencions preventives 

davant qualsevol indici de resta arqueològica, tant en sòl urbà 

com, sobretot, en sòl rústic. A més a més, també s’han de tenir 

en compte els tres projectes de recerca arqueològica –tramitats 

com a intervencions programades– que s’han autoritzat des de 

2012  i  que  avui  per  avui  encara  es  troben  en 

desenvolupament, dos d’ells centrats en la prehistòria i un en 

l’època romana.

La  Llei  12/1998,  de  21  de  desembre,  del  patrimoni 

històric de les Illes Balears, incideix no només en la protecció 

i en la conservació del patrimoni cultural, sinó també, en la 

investigació  i  en  la  difusió.  Certament,  la  recerca  i  la 

transmissió del coneixement són dos esglaons indispensables 

per poder posar en valor el patrimoni històric, sense els quals 

la protecció i la conservació no tendrien cap sentit. Per aquest 

motiu, quan la Secció d’Arqueologia del Col·legi va plantejar 

al Consell Insular de Formentera la proposta de realitzar-hi les 

VI  Jornades,  des  d’aquesta  administració  no  només  es  va 

valorar  com  una  opció,  sinó  gairebé  com  una  obligació, 

entenent que es contribuiria a organitzar un fòrum científic de 

notable rellevància, encaminat a difondre els resultats de les 

darreres recerques en arqueologia desenvolupades arreu dels 

territoris que conformen les Illes Balears.

La publicació de les comunicacions presentades durant 

les VI Jornades, recollides per escrit  en aquest volum en el 

qual  també col·labora econòmicament  el  Consell  Insular  de 

Formentera,  constitueixen  una  altra  via  per  contribuir  a  la 

difusió del coneixement científic del patrimoni arqueològic de 

les  nostres  illes  i,  en  definitiva,  a  aproximar-lo  més  a  la 

ciutadania perquè pugui apreciar el seu valor com a testimoni 

del nostre passat.

Àrea de Cultura i Patrimoni 

del Consell Insular de Formentera



pròleg

És tot un plaer poder presentar aquesta publicació com un 

recull dels articles presentats a les VI Jornades d'Arqueologia 

de les Illes Balears duites a terme a l'illa de Formentera durant 

els dies 27, 28 i 29 de setembre de l’any 2014, fruit de la reunió 

d'un  nombrós  i  actiu  conjunt  de  professionals  del  món  de 

l'arqueologia vinguts de totes les Illes Balears, de diversos punts 

de la península i també de diferents Universitats d'Europa.

La Secció d'Arqueologia del Col·legi Oficial de Doctors i 

Llicenciats  en  Filosofia  i  Lletres  i  en  Ciències  de  les  Illes 

Balears, qui té la responsabilitat i el plaer d'organitzar aquestes 

jornades d'arqueologia autonòmiques amb caràcter biennal, ha 

contat aquest any amb el recolzament econòmic i una magnífica 

predisposició en tots els aspectes del Consell de Formentera, a 

qui  volem  donar  les  gràcies  per  l'ajuda  prestada,  la  seva 

col·laboració i, sobretot, per obrir les portes de la seva illa a un 

projecte  com aquest,  que  intenta  consolidar  les  bases  per  a 

posar en comú la tasca arqueològica i la difusió en favor d'una 

creixent  i  acurada  professionalització  de  l'arqueologia. 

Formentera ens ha envoltat com a un marc idoni per exposar els 

estudis més adients i actuals de l'arqueologia de les nostres illes 

que conformen l’arxipèlag Balear.

La  present  publicació  ha  estat  possible  gràcies  a  la 

voluntat, entusiasme i esforç d'un conjunt de persones que han 

oferit amb il·lusió el seu temps i tots els recursos disponibles al 

seu abast. Les jornades i la publicació de les seves actes s'han 

materialitzat  baix  la  coordinació  de  les  sotasignants  en 

representació de la Secció d'Arqueologia i de Jaume Escandell, 

en  representació  de  l'Àrea  de  Patrimoni  del  Consell  de 

Formentera. Però si des de les primeres Jornades realitzades a 

Manacor  (Mallorca)  l'any  2006  impulsades  per  l'arqueòloga 

municipal Magdalena Salas,  hem arribat fins el dia d'avui ha 

estat  també  gràcies  a  l'empenta  donada  per  tots  els  seus 

assistents i, en especial, als seus participants qui ofereixen els 

resultats de les seves investigacions per tal de fomentar la molt 

necessària tasca de difusió del nostre patrimoni arqueològic. A 

aquelles primeres jornades que semblen quedar llunyanes es va 

iniciar un aventura amb 12 comunicacions,  a les II  Jornades 

diutes a terme a Felanitx es va augmentar la participació fins a 

16 comunicacions, seguides per les III Jornades realitzades a 

Maó on es varen presentar 23, a les IV Jornades celebrades a 

Eivissa  el  nombre  de  comunicacions  va  arribar  fins  a  36  i 

finalment a les V Jornades celebrades a Palma el 2010 es varen 

presentar 44 comunicacions amb un èxit  de participació mai 

vist a les anteriors que arribava fins als 90 autors. L'augment 

paulatí  i  consecutiu  de  participació  d'unes  jornades  a  les 

següents és un clar èxit que ens ha conduit fins a les presents.

Actualment hem contat amb la participació de 99 autors 

que varen presentar 55 comunicacions a Formentera, d'entre les 

quals s'han presentat per a formar part de la publicació de les 

Actes un total de 45 articles que engloben des de la prehistòria 

fins  als  nostres  dies  amb  temàtiques  que  inclouen  projectes 

d’excavacions  programades,  intervencions  d’urgència,  estudis 

metodològics,  restauració  i  projectes  de  difusió.  A tots  ells, 

gràcies per la feina i dedicació demostrada, i gràcies també als 

coordinadors predecessors per  donar  les primeres passes que 

obrien el camí que avui  podem continuar desitjant que sigui 

llarg a fi de poder fomentar l’interès per l’arqueologia, lluitar 

per una professió digna i de qualitat i potenciar el respecte pel 

patrimoni arqueològic que ens envolta com a llegat històric i 

cultural dels nostres antecessors.

Antonia Martínez Ortega i Glenda Graziani Echávarri
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CRANIAL VARIATION OF THE IBIZAN POPULATIONS

Elena F. Kranioti
Julieta G. García-Donas

Helen Langstaff
Edinburgh Unit for Forensic Anthropology

 SHCA, University of Edinburgh

ABSTRACT

This study compares cranial measurements between dif-
ferent  populations  from  Ibiza  and  other  populations  from 
Spain in an attempt to search for evidences of secular changes 
through  time.  The  similarities  and  differences  between  the 
groups based on craniometrics are reported and discussed. Al-
though the limitations of this study make impossible to draw 
conclusions, our findings give a new insight into the biologic-
al variation in Ibiza.

Key  notes:  craniometrics,  population  variation,  Ibiza, 
Spanish.

INTRODUCTION

Biometric studies traditionally explore population affin-
ities  and  gene  exchange  between  neighboring  populations. 
Additionally they are used to report secular changes in popu-
lations from the same geographic area. A popular way to study 
the  biological  distance between  populations  is  the  study of 
cranial metric characteristics or craniometry.

Skeletal  morphology  variation  is  a  result  of  different 
contributing factors such as hereditary and environmental in-
fluences.  Craniometric  studies  assume  skull  morphology  is 
mainly directed by genetic factors (Hiernaux 1968; Howells 
1989).  This  has been discouraged  by past  studies  on twins 
which recorded very low heritability of metric characteristics 
(see  Clark  1956;  Nakata  et  al.  1974).  Additionally  many 
craniometrics  variables exhibit  a  strong correlation between 
them (Olivier 1974; Howells 1973, 1989) and with other post-
cranial  variables (Guglielmino-Matessi  et al. 1979),  such as 
the length of the long bones which makes statistical analysis 

and interpretation challenging. The most important cranial di-
mensions of the skull (maximum cranial length and breadth 
and the basi-bregmatic height) are correlated with the stature 
of  the  individual,  a  factor  heavily  dependent  on  nutritional 
conditions  (Chamla  and  Gloor  1987).  Recent  studies,  how-
ever, affirm a correlation between craniometric traits and clas-
sic genetic markers, such as DNA polymorphisms (Relethford 
2002). Scholars suggest that the degree of morphometric sim-
ilarity between populations is highly indicative of their genet-
ic  resemblance  (Pietrusewsky  2008).  Consequently,  most 
craniometric  studies  aim to  detect  subtle  decreases  and  in-
creases in gene flow through levels of diversity in skull mor-
phology (Ribot 2004).  

The current study recorded craniometrics characteristics 
of  different  populations  from the Punic period to  the XVII 
century. Comparative material from Menorca and Madrid was 
also included in the study.  This is a first attempt to explore 
similarities  or  differences  between  populations  of  different 
periods in Ibiza. It is therefore important  to explore whether 
the craniometric characteristics of Ibizencos changed from the 
Punic times to the present. Naturally the limited data available 
for comparison presents a significant obstacle to any attempt 
to definitively answer this question. 

MATERIAL AND METHODS

a) Sample

The sample used in this analysis derives from material 
excavated on the island of Ibiza from the Punic period to the 
18th century. Comparative material from mainland Spain (Río-
Muñoz,  2001)  and Menorca (Herrada,  2002)  was  also  used 
from published sources. A detailed list of the archaeological 
populations used in this analysis can be found in table 1.
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Period Site N Measurements Taken By

Punic 

(4 sites, N=45)

Portmany 14 González-Martín and Lalueza 

(1992)

Can 'Eloi 16 González-Martín and Lalueza 

(2001) 

Malta 2 Schwidetzky and Ramaswamy 

(1980)

Puig des Molins 13 Márquez-Grant (2005)

Roman 

(7 sites, N=72)

Puig des Molins 2 Márquez-Grant (2005)

Alcobé 5 Alcobé (1940, 1943)

Carrer Arago 33 3 Márquez-Grant

From Márquez-Grant 3 Gómez-Bellard  (1989)

Vía Púnica 34 38 Kranioti and García-Donas

Sa Bodega 17 Kranioti 

Can Pere Arabi 4 Kranioti

Late Roman- Early Byzantine 

(2 sites, N=51)

S'Hort des Llimoners 7 Márquez-Grant

Joan Planels 44 Kranioti and García-Donas

Islamic 

(7 sites, N=164)

Can Fonoll 112 Kranioti

Calle Mayor 16 4 Kranioti

Es Soto 2 Kranioti

Puig des Molins 14 Márquez-Grant, Kranioti

MACE 7 Kranioti and García-Donas

Av. España 26 Kranioti and García-Donas

XIII-XVIII 

(2 sites, N=77)

Cathedral 44 Kranioti and García-Donas

Santo Domingo 33 Kranioti and García-Donas

Prehistoric Menorca (N=36) Es Cárritx 36 Herrada (2002)

Modern  Spanish  (N=30) Madrid 30 Río-Muñoz (2001)

Table 1: List of populations used for this analysis



As illustrated in table 1 a total of 34 different skeletal as-
semblages  were  studied.  The  Punic  sample  mainly  derives 
from the literature and includes 45 individuals from the ar-
chaeological sites of Portmany (González-Martín and Lalueza, 
1992), Can 'Eloi (González-Martín and Lalueza, 2001), Malta 
(Schwidetzky and Ramaswamy,  1980) and Puig des Molins 
(Márquez-Grant, 2005). The authors of this paper studied el-
even of the assemblages included in this work in the past 5 
years  (2010-2014).  The archaeological  sites  include  Roman 
(Via Punica 34, Sa Bodega and Can Pere Arabi), Late Roman 
to Early Byzantine (Joan Planels), Islamic (Can Fonoll, Calle 
Mayor 24, MACE, Avenida de España, Es Soto and Puig de 
Molins) and 13th to 17th century (Santo Domingo and Cathed-
ral). Figure 1 illustrates a male cranium from Calle Mayor 16. 
Due to the limited number and fragmented nature of the speci-
mens were grouped the skeletons in six categories: Prehistoric 
Menorca (Preh Men), Punic, Roman, Late Roman-Early Byz-
antine  (LR-EB),  Islamic  (IS),  XIII-XVIII  century Ibizencos 
and modern Spanish (MS).

b) Measurements

Twenty seven dimensions  were  taken from the  neural 
and facial portion of the skull and the mandible (Table 2). 

Measurement Abbreviation

Maximum Cranial Length CL

Nasion-Bregma length NaBr

Lamda-opisthion length Laop

Cranial vault breadth CB

Biasterion Breadth BIASTERION

Mastoid Height MastHM

Basion-Bregma length BaBr

Bregma-lamda length BrLa

Maximum frontal breadth MaxFrBr

Minimum frontal breadth MinFrBr

Bizygomatic breadth BizBr

Foramen magnum length ForMagnL

Foramen magnum breadth ForMagnBr

Basion-nasion length BaNa

Basion-Prosthion length BaPr

Nasion Prosthion height NaPr

Interorbital breadth Interorb

Biorbital breadth Biorb

Nose breadth NoseBr

Nose height NoseH

External palate length ExtpalL

External palate breadth ExtpalBr

Chin Height ChinH

Bicondylar breadth BiconB

Bigonial breadth BigonB

Bimental breadth BimenB

Minimum ramus breadth MinramB

Table 2: Cranial measurements and abbreviations

These dimensions were maximum cranial length (CL), 
basion-nasion length (BaNa), cranial vault breadth (CB), nas-
ion-bregma length (NaBr),  maximum frontal  breadth (Max-
FrBr),  minimum  frontal  breadth  (MinFrBr),  bizygomatic 
breadth (BizBr), external palate length (ExtpalL), external pal-
ate breadth (ExtpalBr), biasterion breadth (Biasterion) ,  ba-
sion-bregma length (Ba-Br),  basion-prosthion length (BaPr), 
bregma-lambda  length  (BrLa),  lambda-opisthion  length 
(Laop),  nasion-prosthion  height  (NaPr),  biorbital  breadth 
(Biorb), interorbital breadth (Interorb), nose breadth (NoseBr), 
nose height (NoseH), chin height (ChinH), bicondylar breadth 
(BiconB), bigonial  breadth (BigonB), bimental Breadth (Bi-
menB),  minimum ramus  height  (MinramB),  mastoid  height 
mean value (MastHM), foramen magnum length (ForMagnL) 
and  foramen magnum breadth (ForMagnBr).  Measurements 
were taken according to Martin’s procedure for most of the 
sample (Martin and Saller  1959;  Krogman and Isçan 1986) 
and for the rest were obtained from published work as men-
tioned in table 1.  
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All dimensions were recorded in millimeters using slid-
ing and spreading caliper,  metallic  tape and an osteometric 
board.

Figure 1: An example of a male skull from Calle Mayor 16.

c) Statistical Analysis

Descriptive statistics and One-Way ANOVA was used to 
explore differences on the mean measurements between the 
different subgroups where sample sizes were appropriate for 
analysis.  Principal  components  analysis  (PCA)  was  carried 
out to  explore the relationships between different groups as 
expressed in cranial  measurements.  PCA extracts maximum 
variance from a dataset with a few orthogonal components. 
The first principal component is the linear combination of ob-
served variables that greatest separates the subjects by maxim-

ising the variance of their component scores. The second com-
ponent formed is the linear combination of the observed vari-
ables that  extract maximum variability not  correlated to the 
first component and so on. 

The  principal  components  are  ordered  with  the  first 
component extracting the most variance and the last extracting 
the least variance (Tabachnick and Fidell, 2007). There are as 
many axes as original variables but usually the first few axes 
account for most of the original variance; thus a plot combin-
ing  the  first  two  components  (or  another  combination  e.g. 
PC1-PC3 or PC2-PC3) provides us with a simplified but ef-
fective way to visualize the data. 

RESULTS 

Descriptive  statistics  for  the  cranial  measurements  for 
each group are illustrated in table 3. This table illustrates min-
imum and maximum values, means and standard deviations and 
the number of individuals for which each measurement could 
be taken. Only measurements with a large sample size were se-
lected (the criteria of n> 10 have been adopted), considering 
that those with a smaller number of individuals introduce seri-
ous biases in the comparative analysis.  From the twenty-seven 
measurements  that  were  considered,  statistical  comparisons 
were possible only for a few due to the small sample size of the 
subgroups. One way ANOVA showed differences for 4 meas-
urements (CL, CB, La-op)  that were found comparable along 
all  subsets.  We also tested 4  more variables with  acceptable 
samples sizes for  4 mandibular dimensions (ChinH, BiconB, 
BigonB,  MinRamB).  To further  explore  means  differences  a 
Bonfferoni multiple comparison test was used. The test com-
pared differences between each pair of means with appropriate 
adjustments for the multiple testing even when sample size was 
unequal. Table 4 shows the mean difference between each pair 
of means, the standard error and the significance level (p<0.05) 
for cranial dimensions. 

As seen in table 4 mean differences in cranial length are 
not significant between populations. On the other hand, crani-
al  breadth  was  found  to  differ  significantly  between  Ro-
man-Early  Christian  group  and  Islamic,  XIII  to  XVIII  and 
modern Spanish.
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Differences were also found for Nasion-Bregma between 
XIII to XVIII and all the other groups. Table 5 illustrates the 
mean differences, standard error and level of statistical signific-
ance for 4 mandibular dimensions. Comparisons were possible 
only  between  the  Punic,  Roman-Christian,  XIII-XVIII  and 
modern Spanish group. Chin height and bigonial breadth were 
found to differ significantly (p<0.05) between XIII-XVIII and 
all the other groups. No statistically significant differences were 
found  for  bicondylar  breadth while  minimum ramus breadth 
was found to be significantly different between the Islamic and 
the Modern Spanish group (p<0.02). PCA was performed using 
4 measurements (Cranial length, lamda-opisthion length, nas-
ion-bregma length, maximum vault breadth).  The analysis ex-
tracted 2 principal components from which the first (PC1) ex-
plains 47% of the total variation and the second (PC2) explains 
26%. A plot of PC1 and PC2 is shown in Figure 1. Figure 1a 
shows  a  clear  separation  of  XIII-XVIII  and  the  rest  of  the 
groups along the X-axis while Modern Spanish and Punic and 
Prehistoric Menorca seem to overlap the most. Figure 1b shows 
that males and females are separated along the Y-axis.

DISCUSSION

The Balearic Islands, located on the south of the Iberian 
Peninsula, have been the target of invasion for many different 
civilizations  including  the  Phoenicians,  Greeks,  Carthagini-
ans,  Romans,  Vandals,  Byzantines and Moors.  Majorca and 
Minorca were occupied by the same people in historical peri-
ods while Ibiza is different not only in its landscape, vegeta-
tion but  also  in the origin  of the founding settlements.  The 
multiple and divergent settlers have attributed significantly to 
the existing population of the island that remains today. The 
influence of the environment on cranial morphology cannot be 
disregarded in biodiversity/craniometric studies.  However,  if 
“the environment is similar for all the studied samples, cranial 
variation could be explained as mainly reflecting the biologic-
al  history  of  these  populations”  (Lalueza-Fox  1996).  This 
study was conducted assuming that cranial morphology could 
give important insight into the extent of genetic influence of 
the settlers of Ibiza and their genetic similarity through time. 

Four groups from Ibiza (Punic, Roman-Early Christian, 

Islamic and XIII-XVIII) were compared with  each other  as 
well as against a prehistoric group from Menorca and a con-
temporary group from Madrid. Due to sample size limitations 
statistical  analysis  was performed for only 8 variables from 
the 27 that were recorded. Mean differences in cranial length 
were  not  found  to  differ  significantly  between  populations. 
Cranial breadth on the other hand was found to differ signific-
antly between Roman-Early Christian group and Islamic, XIII 
to XVII and modern Spanish. Differences were also found for 
Nasion-Bregma  between  XIII  to  XVII  and  all  the  other 
groups. Chin height and bigonial breadth were found to differ 
significantly  between  XIII-XVIII  and  all  the  other  groups. 
PCA for  cranial  dimensions  showed  little  separation  of  the 
populations (y-axis) while sex seems to explain most of the 
morphological differences illustrated in x-axis which accounts 
for 47% of the total variation.

Genetic  data  revealed that  Ibiza is  genetically different 
from the other Balearic populations (Picornell et al., 1996). For 
some markers the population from Ibiza seems to be closer to 
North African, Middle Eastern, and other insular Mediterranean 
populations than to European populations. It is thought that this 
might  be due to  the different  origin  of the Ibiza population. 
Looking at the data in our study some differences were detected 
between the different  subgroups that  were not  however  very 
significant. Mean values for cranial length seem to be similar 
between the groups while cranial breadth was found to be signi-
ficantly different in the population from Cathedral and Santo 
Domingo. This  sample  presents  consistent  differences  with 
most other groups for two mandibular dimensions. These popu-
lations consist of commingled remains for which demographic 
information is insufficient, thus it is not clear whether these dif-
ferences indicate genetic distance, secular change or are simply 
artefacts  due  to  sample  limitations.  Genetics  studies  of  the 
Mediterranean have shown that there could be a common gene 
flow from ancient times that will determine the genetic origin of 
areas of the Iberian Peninsula and Balearic Islands among other 
areas covered by this sea (González-Perez et al. 2010). On the 
other hand, there is evidence that there is a specific genetic dif-
ferentiation in Ibiza island that could be explained by historical 
data showing external occupations and commercial flow thus 
producing a genetic drift (Tomás et al 2006). 
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Table 3. Descriptive statistics for all available measurements for each subgroup
 





Table 4. Mean differences, standard error and significance level of four cranial measurements for each pair of samples.

CL CB Na-Br La-op

(I) Pop2 (J) Pop2 Mean 
Difference 
(I-J)

Std. 
Error

Sig. Mean 
Difference 
(I-J)

Std. 
Error

Sig. Mean 
Difference 
(I-J)

Std. 
Error

Sig. Mean 
Difference 
(I-J)

SD Sig.

Preh Men PUNIC 1.54 3.37 1.00 0.29 1.90 1.00 -0.59 1.73 1.00 -3.03 2.59 1.00

Preh Men ROM-CHR 6.19 3.12 0.74 -2.65 1.86 1.00 3.45 1.67 0.61 3.20 2.29 1.00

Preh Men ISLAMIC 7.25 2.87 0.19 3.61 1.88 0.84 -0.70 1.56 1.00 1.15 2.21 1.00

Preh Men XIII-XVIII -0.25 4.28 1.00 5.89 2.47 0.27 -23.76 2.74 0.00 3.12 3.82 1.00

Preh Men Modern Spanish 7.78 3.07 0.18 2.56 1.88 1.00 -0.07 1.61 1.00 3.21 2.09 1.00

PUNIC ROM-CHR 4.65 3.34 1.00 -2.94 1.74 1.00 4.04 1.74 0.33 6.23 2.70 0.34

PUNIC ISLAMIC 5.71 3.11 1.00 3.32 1.76 0.91 -0.11 1.63 1.00 4.18 2.63 1.00

PUNIC XIII-XVIII -1.79 4.45 1.00 5.60 2.38 0.30 -23.17 2.79 0.00 6.15 4.07 1.00

PUNIC Modern Spanish 6.24 3.29 0.90 2.27 1.76 1.00 0.51 1.68 1.00 6.24 2.53 0.23

ROM-CHR ISLAMIC 1.05 2.84 1.00 6.26 1.71 0.01 -4.15 1.57 0.14 -2.05 2.33 1.00

ROM-CHR XIII-XVIII -6.44 4.26 1.00 8.54 2.35 0.01 -27.21 2.75 0.00 -0.08 3.89 1.00

ROM-CHR Modern Spanish 1.58 3.04 1.00 5.21 1.71 0.04 -3.53 1.63 0.48 0.01 2.22 1.00

ISLAMIC XIII-XVIII -7.49 4.08 1.00 2.28 2.36 1.00 -23.06 2.69 0.00 1.97 3.84 1.00

ISLAMIC Modern Spanish 0.53 2.78 1.00 -1.05 1.73 1.00 0.62 1.51 1.00 2.06 2.14 1.00

XIII-XVIII Modern Spanish 8.23 4.23 0.89 -3.33 2.36 1.00 23.68 2.72 0.00 0.09 3.77 1.00



Table 5. Mean differences, standard error and significance level of four mandibular measurements for each pair of samples.

Chinhs Biconb Bigonb MinRB

(I) Pop2 (J) Pop2 Mean 

Difference 

(I-J)

Std. 

Error

Sig. Mean 

Difference 

(I-J)

Std. 

Error

Sig. Mean 

Difference 

(I-J)

Std. 

Error

Sig. Mean 

Difference 

(I-J)

Std. 

Error

Sig.

PUNIC ROM-CHR -12.44 8.02 1.00 -11.91 5.32 0.28 -1.36 6.35 1.00 -1.24 2.05 1.00

PUNIC ISLAMIC -13.30 6.52 0.44 -7.46 4.30 0.87 -5.34 4.99 1.00 -2.08 1.42 1.00

PUNIC XIII-XVIII -31.73 7.25 0.00 0.83 4.78 1.00 30.01 5.52 0.00 -1.10 1.93 1.00

PUNIC MS -14.57 6.64 0.31 -3.83 4.09 1.00 -0.38 4.88 1.00 1.34 1.55 1.00

ROM-CHR ISLAMIC -0.86 5.78 1.00 4.45 4.51 1.00 -3.97 5.25 1.00 -0.83 1.71 1.00

ROM-CHR XIII-XVIII -19.30 6.58 0.04 12.74 4.97 0.12 31.38 5.75 0.00 0.15 2.15 1.00

ROM-CHR MS -2.13 5.91 1.00 8.09 4.32 0.65 0.99 5.15 1.00 2.58 1.82 1.00

ISLAMIC XIII-XVIII -18.44 4.64 0.00 8.29 3.86 0.35 35.35 4.20 0.00 0.98 1.57 1.00

ISLAMIC MS -1.27 3.63 1.00 3.64 2.97 1.00 4.96 3.32 1.00 3.42 1.07 0.02

XIII-XVIII MS 17.17 4.81 0.01 -4.66 3.62 1.00 -30.39 4.08 0.00 2.43 1.69 1.00



Plot of PC1 and PC2 with 4 cranial measurements.



Cranial morphology however is also a result of microe-
volutionary processes and environmental plasticity and the re-
lative weights of these forces in the morphological develop-
ment of the human skull  are still  uncertain which makes it 
even more difficult to draw conclusions of a somehow limited 
compilation  of  data.  Further  research  on  more  populations 
from different chronologies from Ibiza or from this area of the 
Mediterranean  Sea  could  help  to  understand  secular  trends 
and biological variability between regions, time periods and 
populations. 
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