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THE EVOLUTION OF ARCHITECTURAL FEATURES
AT THE PROTOHISTORIC SETTLEMENT OF ACINIPO (RONDA,
ANDALUSIA). FROM ROUNDED HOUSES TO RECTILINEAR
STRUCTURES AND ROUNDED AGAIN

1. INTRODUCTION

The analysis of architectural constructions provides important informa-
tion about prehistoric societies, since architecture is a physical manifestation
of culture and society. Some researchers affirm that architecture manifests
human behaviour in the built environment, and thus architecture that reflects
behaviour will necessarily be shaped by it (RapororT 1990). Other authors
point out that architecture reflects social and economic organization and the
changes produced in human society, usually increasing the socioeconomic
complexity, since «where socioeconomic reorganization is found, it will be
noted, a concurrent architectural reorganization is found» (STEADMAN 2000).
Also, the architectural structure and the concepts used in the construction
of space are basic to knowing the development of a society because social
complexity determines the organization of constructed space (CHAPMAN
1990).

On the other hand, the architectural variability of buildings provides
relevant information about the prehistoric societies and the relationships
among the prehistoric social groups that built them. Prehistoric builders
used specific features such as materials, construction techniques, structural
configurations, investment of labour, and geometric designs that cannot be
reduced to functional concerns alone (VAN DYKE 1999; EsQUIVEL, NAVAS
2007). Architectural variability can be used to discern the patterning among
architectural characteristics and distinguish shared cultural backgrounds
between groups (CARR 1995).

A major feature is the architectural design, given that its variability and
change are associated with social shifts, diversity among societies, human
activities, social structure, etc., and the identification of causal factors that
influence the designs for specific structures allows us to infer social structure
and cultural changes. Some authors focus on the process of architectural
design as concerned with a recurrent set of activities, and the most usual
activity sets are production, use, and maintenance of the built environment
(McGUIRE, SCHIFFER 1983). Architectural design is shaped by human actions
and perceptions, and this concept has been employed by archaeologists in the
construction of social, functional, and demographic knowledge (VAN DYKE
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1999). Changes in style have been related to social identity, reflecting social
distinction and power relations (HEGMON 1998), structuring of space, and
incorporating cosmological and symbolic principles (PARKER PEARSON, R1CH-
ARDS 1994). Architecture is also shaped by human actions and perceptions,
reflecting increasing site density, social or economic changes (VAN DYKE 1999).
Also, geometric design and metric parameters of buildings are a manifestation
of the emergence of mathematical thinking and the acquisition of metric and
geometric concepts (ESQUIVEL, Navas 2005).

The shape of houses constitutes an important feature of human societies
reflecting the social actions and the construction of a social landscape. Several
theories have been developed to explain the evolution in the design. In Europe
there is a tradition with respect to the design: rounded houses are located in the
British Isles and rectangular ones in continental Europe (Hopson 1964). From
an architectural point of view, the rounded houses were adopted probably for
two major reasons: the complete structure has identical features, and the con-
sideration of houses for death (rounded graves) and houses for life (HARDING
2000); but there are other interpretations, such as nomadism (ROBBINS 1966),
social factors such as extended families (FLANNERY 1972), more economic de-
sign, shortage and homogeneity of domestic and symbolic functions, and few
associated materials (Rufz-ZAPATERO et al. 1993). In Spain, rounded houses
are associated with a Mediterranean tradition and rectangular designs with
European influence (Ruiz-ZAPATERO et al. 1986), whereas in western Andalusia
this evolution is associated with a manifestation of discontinuity between the
local Bronze Age and Phoenician influence (BELEN, ESCACENA 1993).

Rectangular houses provide the advantage of construction using local
building materials, easier construction methods, the possibility of a floor, the
best accommodation for domestic life, the differentiation of activity areas, the
possibility of adding rooms by the addition of walls, etc. An important reason
for building rectilinear houses is also probably intensive agriculture which
brings about an increase in production that in turn increases the maintenance
costs and duration of settlement (MCGUIRE, SCHIFFER 1983). The rectangular
houses at Acinipo maintain the same metric features as the round ones, prob-
ably due to the influence of the Phoenician phase in Andalusia. Moreover,
rectilinear constructions show the great acculturation of local populations
which may have been due to a transformation in ideological and economic
terms (PARKER PEARSON, RICHARDS 1994).

In prehistory, a major area of interest focuses on analysing the changes in
the shape of architectural structures and the transition from rounded shapes to
rectangular or sub-rectangular shapes. At the Acinipo settlement, the changes
in the geometric design of houses (rounded, rectangular and large houses)
from the Early Bronze Age to Phoenician contacts constitute an important
feature in the Andalusian protohistoric context.
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2. MATERIALS AND METHODS

The settlement of Acinipo is located on a small flat promontory with
natural defences near to a great plateau between the city of Ronda (Malaga,
Andalusia) and the village of Setenil (Cadiz, Andalusia). This site has an im-
portant strategic geographical interest with great agricultural resources and
good communications with other areas of the Andalusian region, and this
characteristic constitutes an essential factor for the localization of the settle-
ment in prehistoric and protohistoric periods as well as in the Roman period
(Fig. 1). The settlement is placed on a great calcareous plateau of tertiary origin
(Fig. 2), with a mean altitude of 950 m a.s.l., in an area of great agricultural
potential and with good access to other areas of the region.

The oldest discoveries belong to the Neolithic period with an initial
occupation belonging to the Copper Age and some remains from the Early
Copper Age with no radiocarbon dating, but the first architectural remains
belong to the Middle Bronze Age and consist in damaged rounded huts and
locally made pottery vessels. Later archaeological levels belong to the Late
Bronze Age and protohistoric period, with remains of goods imported by
the Phoenicians. Circular houses, rectangular houses, and large rectangular
houses with separate rooms were constructed using stones of several sizes
and 0.20-0.40 meters average length (Fig. 3).

Afterwards, the Romans settled on the great plateau and built a town
with a well-preserved theatre, of which only a small part has been excavated
(AGcuayo et al. 1986).

In this study, we have analysed the architectural design in the different
chronological and cultural phases at Acinipo. Metric analyses were performed
using digital CAD designs recorded by means of a Cartesian relative coordinate
system with an arbitrary point of origin (0,0) determined by the development
of the excavations. Using digital CAD designs recorded with great precision
(1:20 scale map) by means of (X,Y) relative rectangular coordinates using
meters as units and starting from an arbitrary origin (0,0) determined by
the development of the excavations, the analyses provide results with a high
degree of accuracy (CALTER 2000; ErTELjORG 2002).

3. HOUSES OF THE FIRST ARCHITECTURAL PHASE

The first phase contains two different types of architectural structures:
rounded and rectangular. The earliest houses are two parallel and well preserved
structures (UEC40 and UEC46), and the remains of another similar structure
(UEC 68) with rounded designs but having differences between them (Fig. 4).

Structure UEC 46 was designed as a circle and the estimation of math-
ematical parameters was carried out adjusting a theoretical circle to the inner
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Fig. 1 — Acinipo is located close to the Mediterranean sea and the Guadalquivir river
basin.

Fig. 2 — Location of the protohistoric settlement and the Roman theatre.
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Fig. 3 — Architectural structures of each construction phase in the protohistoric period. Structures
of each period were built over the previous ones.

Fig. 4 — Rounded and rectangular huts belonging to the first architectural phase.

and external faces in an independent way in each structure. This procedure
allowed us to maintain the maximum fidelity with the archaeological record
while minimizing the difference between the estimated and the real structure.
The best conserved areas of the structure, with no construction modifications,
were used as adjustment elements. The parameters of external C, and inner
C, circles (Table 1) show that the differences between the coordinates of the
centres are almost zero (AX=0.0104 m and AY=0.067 m):
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Coordinates of centers Radius Surface
X Y
q 28.7128 19.6963 2.87 m 25.87 m?
(o) 28.7024 19.6293 2.35m 17.38 m?

Tab. 1 — Metric and geometric parameters of UEC 46.

The wall was built by means of two rows of stones 30-40 cm average
length, and its width was computed by extracting a random sample with
10 points on the wall in the best-preserved areas providing x= 0.508 m and
¢ = 0.036. The estimation of the average width is computed by means of the
expression (SOKAL, ROHLF 1982; VENABLES, R1PLEY 2002):

- o - 0
me|x-2Z, —,xt+Z, —
“n " Jn
m being the mean of the sample, n the number of elements, o the standard
deviation in the sample,and Z, the Z-value belonging to the normal distribu-
tion N(0,1) that corresponds to the selected level of significance «.

Using a level of significance o <0.05, the mean confidence interval found is
(0.4857,0.5303), indicating the skill of the builders to maintain the same width in
the entire construction. This confidence interval includes the theoretical width
W, = 0.52 meters with a level of significance at p=0.05, being 7% the coefficient
of variation cr.= Z (SokaL, ROLF 1982; VENABLES, RIPLEY 2002).

The structure UEC 40 is shaped as an ellipse and the mathematical
parameters were estimated by adjusting a theoretical ellipse to the inner and
external faces. The best conserved areas of the structure with no building
modifications were used as adjustment elements. Differences in the centres
of the circles (AX=0.045 m and AY=0.044 m) are almost zero and indicate
the skill and care employed to maintain the elliptical shape. The parameters
of external E, and inner E, ellipses are the following (Table 2):

;oordmates of :{enters Axis major | Axis minor |Surface
E, 23.6028 17.5993 5.46 m 4.45 m 20.07 m?
E 23.6477 17.5550 4.56. m 344 m 12.50 m?

Tab. 2 — The metric and geometric parameters of UEC 40.

The wall was constructed by making two parallel rows of stones 15-20
cm long (only one stone 45 cm long is preserved) filled with smaller stones.
The width was computed by taking a random sample with 9 points on the
wall in the best-preserved areas, providing x= 0.523 meters, ¢ = 0.025, and
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the confidence interval of the mean (0.506,0.538) with a significance level of
p=0.05. The value of coefficient of variation (CV=4.7%) was smaller than
the circles, revealing the skill used in construction and the previous planning
of the structure.

By extracting a random sample of the width from UEC 40 and UEC
46, we used the non-paired two-tailed Student’s t-test to compare the results
(SoxAaL, RoLF 1982; VENABLES, RIPLEY 2002):

o Y- %
mtny-2 " > 2
1,1 \/(n]—l)sm(nz—l)sz

ntn,-2

n.on,

x, and x, being the means, s, and s, the standard deviations, and 7, and #, the
size of samples. The Levene test showed no differences in the variance between
groups (F=1.005, p=0.33), and the Student’s t- test shows no statistical significant
differences between the mean values of width of UEC 46 and UEC 40 (t=0.980,
p=0.341). This result points to the same building feature of both structures.

These two results indicate that the builders took great care in the metric
details, perhaps using a stick and rope. Also UEC 46 and UEC 40 were built
in a systematic way and designed with great skill and precision.

A porch of almost rectangular shape is linked to UEC 46, presumably to
prevent mud in rainy periods. It was constructed using stones that were 20-40
cm long and covered the entire porch with a 1.42x1.80 m? surface. A similar
trapezoidal porch 3.75 m long is linked to UEC 40 delimited by stones 30-40
cm, and has two smaller sides 2 m long delimited with stones 15-20 cm The
angles in vertex measure 68° and 65°. These features are not usual in Andalusian
constructions, although settlement such as those at Colina de los Quemados
and Cerro Macareno show small floor remains (AGUAYO et al. 1986).

Both structures contain a well-constructed central fireplace of baked clay,
0.70 cm in diameter, placed on a layer of lime and constructed a few centimetres
over the floor, containing a shallow layer of ashes (Fig. 4). The function was
presumably not to contain the fire but to heat flat clay objects for cooking
pancakes made of grains or some similar food (AGuayo et al. 1986).

Another ellipsoidal structure (UEC 69) was built over the UEC 46 with
a similar construction technique, and had only a short portion of wall. The
width was computed by taking a random sample on the wall in the best-
preserved areas: x= 0.464 meters, ¢ = 0.025 and the confidence interval of the
mean (0.448,0.473) with 2=0.05 level of significance. The ANOVA test rejected
the null hypothesis of mean equals (F=11.207 and p<0.001), and the Bonfer-
roni post hoc test showed a statistically significant mean difference between
the width of UEC 68 and UEC 40 (p<0.001) and UEC 46 (p=0.05) (SOKAL,
RoLF 1982; VENABLES, RirLEY 2002).
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The settlement contains three well-preserved rectangular structures
(UEC 56, UEC 54 and UEC 75) and the remains of a wall belonging to other
similar structures (UEC 62), but their shape may be rectangular or circular.
The structures UEC 54 and UEC 56 are situated parallel to each other, but
UEC 62 is separated and forms a 36° angle with respect to the previous ones
(Fig. 5) and their architectural features also differ.

The parallel structures have similar metric and geometric features, and
the measurements were made by the extraction of random samples at each

side and the computation of the confidence intervals with «=0.05 significance
level (Table 3).

UEC 54 UEC 56 without stair UEC 56 UEC75
sample x= 4197 x= 4,105 x= 4.663 Y5027
Major side| o ¢ = 0.035 5 = 0.040 ¢ = 0.033 ¢ = 0.035
Confidence
interval a<0.05 | (4-172,4.222) (4.167,4.219) (4.643,4.682) | (5.007,5.047)
Sample x= 2.536 x= 2535 x = 3.065 Y= 2.868
Minor side parameters ¢ = 0.038 ¢ = 0.038 0 = 0.067 ¢ = 0.061
Confidence
intorval ac0.05 | 2-511,2.561) (2.510,2.560) (3.025,3.105) | (2.832,2.904)

Tab. 3 - Longitude of major and minor sides of the rectangular structures.

The ANOVA test rejected the null hypothesis of equal means and the
Bonferroni test indicated different means for each structure with respect to the
larger and smaller sides, although UEC 54 and UEC 56 have special metric
features: mean length of UEC 56 with no internal stair entrance is equal to the
mean length of UEC 54 and smaller than the mean length of UEC 75. This result
indicates that both structures were constructed following the same pattern and
arranged in parallel alignment (the scant remains of UEC 62 seem to follow
the same pattern), and rounded houses were built with the same alignment
with each other while maintaining this architectural pattern (Fig. ).

The ANOVA test applied to the width of these structures showed no
statistically significant differences in the mean width with «=0.05 level of
significance (F=0.502, p=0.611), i.e., three structures had an equal width
0.545 meters mean. In each structure the coefficient of variation was very
small (CV, _...=3.9%,CV, _.,=6.3% and CV . =9%).

UEC75 UECS54 UECS56
4. PROTOHISTORIC HOUSES

Architecture shows an important change in the protohistoric period,
with respect to the previous architectural design: two buildings of different
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Fig. 6 — Large linear structures.

sizes and rectilinear and orthogonal walls were built over the previous circular
and rectangular structures. The largest structure extends through a great part
of the settlement, with only a portion that is 15.54 m long still preserved (Fig.
6), and it is delimited by two large parallel walls (UEC 88 and UEC 89) with
two orthogonal walls (UEC 90 and UEC 91) and built by means of two rows
of stones 30-40 cm long.

The mean width was computed by taking a random sample in each
structure, and the application of the ANOVA test showed that this structure
had three well-defined and separate walls (F=512.887, p<0.001):

— The Levene test shows that the variances in width in UEC 88 and
UEC 89 are equal, while the Student’s t-test shows that the mean width
is not statistically different (t=0.351, p=0.731) in the two structures,
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being x,ces = 0.7086, 6 ypegs = 0.0147 and  xueq = 07111 6 e = 0.0129. These
results give CVyuee = 2.08% and CV,, = 1.82%, and the order of differences
between the mean the widths is 0.24 cm, showing the skill and care employed
by the builders to make walls of the same width.

—UEC 90 differs from UEC 88 and UEC 89 with x,, .., = 0.5370, 0 0 = 0.0123
and CV .o = 2.30% . The skill in construction is similar to that used for UEC 88
and UEC 89, but this wall is almost 17 cm narrower than the previous ones.
— UEC 91 is orthogonal to large walls and parallel to UEC 90 with
Xypeor = 04845 ) 6 0 = 0.0125 and CV e, = 2.29%. It is narrower than the
previous ones and was constructed with the same skill.

The remains of the other protohistoric building are composed of four
walls shaping rectangular rooms (Fig. 7). The ANOVA test rejects the null
hypothesis of equal mean width and the Bonferroni post hoc test (SOKAL,
RoLF 1982; VENABLES, R1PLEY 2002) indicates that the mean widths of UEC
82 and UEC 83 are not statistically different at a significance level of a<0.05
(t=0.258 post hoc, p=0.8) demonstrating that these walls have the same metric
parameters but differ from the others.

Two new rounded structures were built at the end of the protohistoric
phase over the previous rectangular building, similar in its overall shape to
the oldest huts, being almost circular and with a porch. Surprisingly, these
constructions maintain parallel locations with respect to the oldest rounded
huts, but were erected over the largest rectangular building (Fig. 8).

The structure UEC 98 is shaped like an ellipse, and the mathematical
parameters were estimated by adjusting a theoretical ellipse to the inner and
external sides, giving the mathematical results listed in Table 4; only the shape
of UEC 98 was analysed because UEC 99 was almost entirely damaged). Dif-
ferences between the estimated radius proved to be almost zero AX=0.045 m
and AY=0.044 m, showing that the builders took great care in forming the
shape of the rounded dwelling.

;oordlnates of :{enters Axis major | Axis minor |Surface
External 18.9116 17.0509 5.57 m 5.07 m 21.90 m?
Inner 18.9274 17.0613 4.39 m 3.58 m 13.02 m?

Tab. 4 — Metric and geometric parameters of UEC 98.

By extracting a random sample of the width, we get x;;.o = 0.6702 m,
0 ypcos = 0.0178 and CV=2.6%.
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UEC 83

Fig. 8 — More recent rounded structures built over the previous rec-

tilinear constructions.
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structures

Fig. 9 — Surface of houses.

Taking into account width only, we find that the random sampling from
the incomplete rounded structures UEC 68 (belonging to the first construction
phase) and UEC 99 (early phase) shows major differences: x,,cq = 0.4641 m,
0 ypees = 0.0205 ,and x,uc00 = 0.7320 M, 0 0 = 0.0135, but the coefficients of vari-
ation (CV=4.7% and CV=1.8%) confirm the skill of the builders over time.

The ANOVA test applied to the rounded structures indicates that
there are significant statistical differences with respect to the mean width
(F=199.342, df=45 and p<0.001). The post hoc Bonferroni test shows that
only UEC 40 and UEC 46 were built with similar width and that the other
structures have statistically significant mean differences with p<0.001, perhaps
due to a specific pattern.

The quantification of the anamorphic aspect ratio provides 0.9176 for
UEC 98 and 0.8053 for UEC 40, indicating an evolution in the form: the most
recent rounded structure is similar to the almost circular old structures, but
it maintains major differences with respect to the elliptic structure.

The inner surfaces are fairly regular with xg,, = 1296 m% ¢, = 226 m?
and CV=18.2% with the exception of the room on the ramified linear struc-
ture that is the smallest (Fig. 9). This result indicates that the living surface
of the rooms remained similar through time.

Because the porches were damaged, it was not possible to carry out
metric analyses, but the construction technique was similar to the elliptical

structure of UEC 40. It was built by means of small stones, as in the case of
the porch of UEC 40.
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5. DiscussioN

The archaeological sequence at Acinipo settlement (Table §) starts in the
Neolithic period with a minor occupation, followed by a settlement belonging
to the Copper Age and having scarce remains of animal bones left over from
meals, polished stone tools, debris, and hand-made pottery including vessels
painted with bell-beaker techniques and motifs.

The first architectural remains are linked to a settlement of the Bronze
Age spanning from the end of the III Millennium B.C. to the first half of the
IT Millennium B.C. (radiocarbon dates) with a large quantity of hand-made
pottery vessels, plant and animal remains, and cooking tools made with
baked clay, polished stones or polished bones. These early constructions
were rounded domestic huts built with stone walls and a roof of wood and
foliage covered with mud, and were located on staggered terraces built using
retaining walls.

The end of the prehistoric sequence contains some not very well-pre-
served and not very well-known remains of the Late Bronze Age occupation
pertaining to the last centuries of the II Millennium B.C., having painted
pottery of the “Cogotas” type and buildings designed as rounded huts made
with stones and structures of plant material covered with mud. There is no
evidence of a relationships between its inhabitants and the Phoenician coastal
settlements at this time. The constructions maintain architectural tendencies
loke the rounded design and the use of small foundation stones with structures
of wood and foliage covered with mud.

The Protohistoric phase has common features with the entire Serrania
de Ronda region, and the structure of Acinipo and the Ronda settlement was
altered by its inhabitants who were using different building and pottery shapes.
The area was flattened to obtain a great plain, and rounded and rectangular
huts characterize this first architectural phase. The presence of wheel-made
ceramics constitutes an important feature, since it implies evidence of the
Phoenician colonization in the Andalusian coastal area and the emergence
of relationships with the native inhabitants (AGUAYO et al. 1986). Three ra-
diocarbon-dating samples from Acinipo belonging to different time periods
show human occupation from 920 B.C. to 635 B.C.

This archaeological period contains hand-made ceramics and Phoe-
nician wheel-made amphorae together with red-painted plates, but the
percentage of these latter types is smaller than that for the native pottery.
Such features as the existence of rounded and rectangular huts, and the
remains of the hand-made and wheel-made domestic pottery, are common
at many settlements in western Andalusia as well as in the low Guadalete
River valley, the lowlands of Huelva, and the low Guadalquivir river valley
(IzQuierpo 1998). These patterns also appear in areas of central Andalusia
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along the Guadalquivir river and the Eastern Béticas regions (GALLARDO
2007), as well as in the Cerro de la Encina (Granada province) and Pefion
de la Reina (Almeria province) belonging to eastern Andalusia also. In the
Malaga province, there are several settlements with similar characteristics like
Huertas de Pefnarrubia, the Raja del Boquerdn and the Castillo of Gobantes
(Garcia 2008).

18.000/10.000 B.C. |La Pileta cave P
5400/3500 B.C. Ronda N
3000/2200 B.C. Ronda, Acinipo, Silla del Moro, El Marqués cave CA
2100/1950 B.C. Ronda, Acinipo BA
1300/ 920 B.C. Acinipo, Ronda LBA
920/635 B.C. Ronda, Acinipo PH
635/450 B.C. Ronda, Silla del Moro Il Pl
450/200 B.C. Ronda, Acinipo, La Botinera 1B

Tab. 5 — The chronology of settlements and caves in the Acinipo region: P=Palaeolithic, N=Neolithic,
CA=Copper Age, BA=Bronze Age, LBA=Later Bronze Age: PH=Protohistoric period, IB=Iberian
period. Radiocarbon dates were conducted only on some settlements.

The next archaeological phase has no radiocarbon dates and points to
a new change in the city-planning based on the construction of E-W large,
wide walls partitioned with thin rectangular walls to create rectangular
rooms. The pottery remains are similar to the previous ones; hand-made
cooking and small storage pottery are the most frequent, but the percentage
of wheel-made ceramics increases. This process is also evident in some set-
tlements of western Andalusia such as Colina de los Quemados (Cordoba),
Cerro Macareno, and Montemolin (Sevilla province) (DELGADO 2005), and
others in central Andalusia as Huertas de Pefiarrubia, Raja del Boquerdn,
Cerro de la Era and Loma del Aeropuerto in coastal of Malaga (SUAREZ et
al. 1996; GaLLARDO 2007; Garcia 2008), which indicate the existence of
structures formed by large walls divided in smaller rooms. Furthermore, this
process has been recorded at La Pefia Negra settlement (Alicante province),
showing that these features do not appear solely in Andalusia.

The final architectural phase at Acinipo occurred from the middle of
the 8" century B.C. to the second half of the 7" century B.C., and belongs
to the so-called “Orientalizing” period. Architecturally, the major feature
of this period is the return to rounded huts. In the period from 635 to 450
B.C., the inhabitants left Acinipo and moved to the present city of Ronda
(20 km away), and the next phase in which the site was inhabited belongs
to the Iberian period, as is demonstrated by an oppidum located in Silla del
Moro (AGUAYO et al. 1992). The Roman occupation expanded over the entire
plateau, where they erected a large city with thermal baths, public buildings,
and a theatre.
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6. CONCLUSIONS

In the protohistoric period, the settlement of Acinipo shows an evolu-
tionary design, it had some important features in common and some differ-
ences with respect to others in the Andalusia region. The first architectural
phase contains both rounded (circular and elliptical) and rectangular huts
with no differentiation in the areas inside except for a central fire, maybe
because most tasks were performed outside. The walls were constructed at a
constant width throughout the structure (0.52 m mean) but the surface of the
circular hut was slightly greater than that of the elliptical one. The porches
show similar metric and geometric parameters, maintaining a strong parallel
between them as an urban-planning feature. This design of rounded houses
is common in western Andalusia, indicating the adscription of Acinipo to
this area.

The rectangular huts of this first building phase have similar geometric
parameters, maintaining a strong parallelism, except for structure UEC 75,
and with respect to another badly preserved one (UEC 62). The width of the
walls is the same in all of these structures and narrower than in the rounded
huts, and the surface is smaller also, which meant a decrease in the volume
of stones and the labour invested to build it. This result indicates that the
local inhabitants adopted narrower lineal walls to make rooms with smaller
surfaces (10.6 m? mean) and this pattern is not found in other settlements of
western Andalusia.

Two linear structures belonging to the second phase show an important
change in design: two buildings of different sizes and rectilinear and orthogo-
nal walls built over the structures of the first phase. The older structure is
composed of two large and parallel linear walls which are very wide (0.70 m
width) and orthogonal walls that are less wide (0.5 m), forming rooms with
a surface area similar to that of the huts of the previous period. The second
one was built with thicker walls with a ramified design and small rooms
(3.29 m average large and 1.80 m average wide). These constructions show
an architectural evolution in partitioning the space and they are more simi-
lar to the European houses and dwellings in north-eastern Spain, probably
associated with similar settlements along the Mediterranean coast (BELEN,
Escacena 1993).

The remains of two rounded structures belonging to the later phase
show a surprising pattern: the design returns to circular structures, but with
different metric parameters. The best-preserved structure is an almost circular
hut similar to the previous rounded structures of the first phase; it has the
greatest surface and greatest average width probably due to a different use.
This later building phase provides an evolutionary change to old rounded
designs, combining local and foreign construction traditions (there is no in-
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dication however that the population was more nomadic). It is possible that
the later rounded structures have symbolic and power functions due to the
increasing social complexity like a return to ancestral traditions, although
the design of these structures maintains the same geometric parameters with
porch and central fire also. However, the surface area of the living rooms
remained almost constant, perhaps indicating partial Phoenician influence
and this metric parameter is similar through time.

An important result concerning the individual rounded structures is the
location of huts: the houses are aligned with great perfection in each building
phase, no house stands out from the others. This feature implies social equality
at least amomg the non-leaders, and it is maintained regardless of the design.
This assertion seems strengthened by the small surface of the huts, implying
that they would be nuclear family dwellings. Also, the entrances of the huts
and the preserved entrances on rectangular structures were oriented to the
South, thus avoiding the predominant westerly winds and increasing the mi-
croclimatic temperature range, the degree of controllable adjustability and the
quantity of tasks performed inside (WiLkins 2009), while the surface of the
living rooms remained almost constant. These results probably indicate that
the Phoenician influence was not complete and the architectural parameters
were similar over time.

In terms of mathematics, the inhabitants of the Acinipo settlement knew
some geometric and metric concepts, such as the use of regular geometric
figures, the symmetry and the metric features already found in Andalusian
prehistory (EsQUIVEL, Navas 2005, 2007). Furthermore, at Acinipo complex
geometric concepts appear such as the orthogonality in the building of houses
and, maybe for the first time, the concept of parallelism used to place the houses
on the land as a pattern of urbanism. Therefore, the concept of alignment ap-
pears for the first time in the prehistory of Andalusia: this feature is local and
not used in other Andalusian constructions, since it is a distinguishing auto-
chthonous characteristic. The architectural evolution at Acinipo settlement is
surprising, and new excavations in this area may provide new information to
advance in the study of protohistoric architectural design in Andalusia.

The evolution from rounded individual houses points to the coloniza-
tion by oriental inhabitants probably combining local and foreign building
traditions, but the regression to rounded design constitutes a major feature.

JosE A. EsQuiviL, PEDRO AGuayo
Department of Prehistory and Archaeology
University of Granada
F. Javier EsQUIVEL

Department of Statistics and Operations Research
University of Granada
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ABSTRACT

Architectural design constitutes an important source of information for the study
of prehistoric societies. In the protohistoric period, an architectural evolution took place in
western Andalusia (Spain): the change from rounded to rectangular huts, and a new evolution
to more complex houses formed by rectilinear thick walls and others less thick to shape small
rooms. This paper analyses the metric and geometric features of the Acinipo protohistoric
settlement (Ronda, Malaga, Andalusia) to determine the main architectural pattern in each
construction phase. These analyses emphasize the evolution in the design from rounded huts
to rectangular ones, but this type of construction returns to its origins with the more recent
circular and elliptical huts. The comparison between these features reflects the similarities and
differences arising over time in the settlement. Geometrically, regular shapes such as circles,
ellipses and rectangles, as well as the orthogonality and araﬁelism concepts, were applied to
the design and building of dwellings. Therefore, the individual huts were aligned to form a
regular structure of the town, maintaining the surface area through time. The results provide
evidence that geometry constitutes one of the most important multicultural symbols in the
world of the architecture and its evolution shows the evolution of society.
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