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15: Archaeology in the south east of the Iberian Peninsula: a
bridge between past and future social spaces

P Y. Castro, RW. Chapman, T. Escoriza, 5.Gili, V. Lull, R. Micd, C. Rihuete
Herrada, R. Risch, M. E. Sanahuja Yll & P. Verhagen

Abstract: Archaeology kas the privilege of being able o explain the long-term interaction betveen the social and
the natwral worlds, Archaeo-ecological research has made us increasingly awere that today s environmental and
ecological proflems are Ristorical consiructions: changing, dymmmic entities thal are the result of economic strafegies
in the past. fnformation about the past is crucial in the search for policies that promote the sustainable development
of conremparary and fuiure landecape. This paper, in relation o Sontk Exst Spein fn generad and the Aguas valley in
particilar, consigders fow modern agricalnee is domaging our ability to colleer this information, and describes how
archaenlopins and palges-enviremmenradis kave used archaeo-ccologival surveys from the prehistorie and medieval
itres of Cratees ar the foor of Sierra Cabrera fo extabilish a long-tevm enviromental model that can bform fiture
planning policies,

Introduction

Dunng recent decades archasology has grown sicadily
s @ social, as well s an environmental science. 1t has an
explicit concern with the materialiny which past societies
have exploited, ransformed and used, and this places
archasology in a privileged position to understand the
interaction between the social amd the natural worlds. Not
surprisingly, many recent archaeo-ecological projects
carnied out in different parts of the world have furthered
the complex dinlogee betwesn natural and social sciences,
implving a move against the increasing segmeniation of
scientific knowledge in present day academia,

As g resull of such archieo-ecological research, we
have become more aware that the environmieénis and the
ecological problems we see today are historical
constructions, that they are changing, dynamic entities
and, above all. that the choice of economic stralegies in
the past as well as in the present has had different
consequences for envirenmenial and social development.
The factors cousing environmental degradation are
mubti-dimenstonnl pnd operate of different spatial and
temporal scales, In our view, only the analysis of long-term
trajectories of socio-natural interaction allows us 1o
acknowledge fully the critical factors of an ecosystem,
and how they behave in differem social, economic or
political situations, Such information is ¢rucial in our
scarch for policies that promole a more sustainable
development of contemporary environments.

et economic development, especially in the form of
modern agriculture, is severcly damaging our ahility to
collect this information, by damaging both the wider

environment as well as the archaeslogical heritage, The
ecedogical depradation at present is twofold: on the one
hand, we are faced with a progressive exploitation of all
sonts of natural reseurces, while on the other hand, these
practices destroy the empirical evidence which could help
us i understand betier the funclioning of the ecosysiems
andd 1o find new economic aliermatives. One of the priniary
human capacities is our abiliy to learn from past
experiences, vel this is being stifled. The currently

Fig. I5 1 The lwer Agwas valley i South Exer Spaivn
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dominant form of socio-notwral interaction implies a
cognitive as well as a material ‘degradation”; imposing &
pew form of landscape is at the same time destroying the
basis for & historical understanding of aliernative
trajectories. It is a responsibility of archasology to draw
anmention 10 these problems and 10 argue for a more
conscious use of the spaces society creales (Castro #f o,
2000},

This paper discuss this twolield problem at landscape
scale in relation (o South East Spainin general, and 1o the
Apguas valley in particular (fig.15.1), in which
archaeodogist and enviropmenialists have been working
since 1985, excovating the prehistonic and medieval site of
Garas, located at the foot of Sierra Cabrera, and
undenzking archaco-ecological surveys {Castro of al
1998a; 1999a; 19559k; 2000, Chapmian ef al 198T).

Environment and historical development of the

Aguas valley

The Aguas valley landscape of today is characierized by
exposed soils, dry gullies or barrancos, extensive dry
farming and irrigated areas of Fruil trees. The topography
varies from steep shopes in the Sterma Cabrera, a Preneogene
formation, to Tertiary valleys dissected by deep gullies
and leading across gentle slopes to the wide and
meandering Cuaternary Roodplain of the Aguas river. Itis
situated &t the heart of what today is called anid South
East Spain, distinguished by a low, highly irregular and
unprediciable rainfall and high constan 1emperatunes.
With & mean rainfall of 250mm it 18 the most @rd aréa in

Europe,

The spatial unit selected for inlensive archaeo-
ecological investigation covers a surface of [00km” that
resaches from the nonthern watershed of Sierra Cabeera
down to the coastline, giving a height difference of 9]18m
in & distance of less than 10km, This gives an idea of the
study area’s variability in terms of geology,
peomorphology, vegetation, hydrology and micro-¢limate
which has o be tnken into account when asking why an
apparently arid region could at different tmes during the
Last 6,000 years become the bocation of some of the mdst
important demographic and secio-economic developments
of the western Mediterranean.

From the first Holocene occupation in the middle
Meolithic, societies living in this region went through a
slow social and economic development until the end of
the Copper Age {Delibes ef ol 1994 Perndndez-Mirancda
1992, Femindez-Miranda ef al. 1993), when the Aguas
valbey became part of the core area of the El Argar culture
(2250—1550 cal BC), the first State organisation of the
westermn Mediterranean (Chapman 1991; Lall 1983; Lol &
Risch 1996).

Afrter a bong lasting scttlement crisis following this
phinse of over exploitation of the land, we find again a very
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intense occupation during the Koman and Byzantine
periods {Menasanch 20000; Lépez Castro 1995), Once
e, agriculiural exploiation seems o have been the main
eoonomic actvity of the region. It was promoted this iime
by extermal interests, and supporied by ancther source of
wealth from the important copper, silver and iron ones of
thie region, which wene also extensively explodted again by
the Omeyad Islamic <tate inthe 10® and | 1* centuries AD
(Menasanch 2000b), In each of these periods, exiemal
economic interests played an important role in the
development of the region, and led 10 phases of
demographic and economic crisis.

The next phase of large-scale economic production
started around the middle of the |9 century, when South
East Spain and especially the Vera Basin became an
imiporan mining area for intemational companics. This
was a shorl period that lasted until the 19208 (Sdnchez
Fieda 1992), but ils consequences were ORCE More
depopulation and massive nuigration o other pars of Spain
and Europe.

After cach of these phases of cconomic intensification,
promoted mainly by exiernal interests, the region became
mare impoverished, with less productive resources than
before. Another common historical factor has been the
lack of any investment in lasting economis structures tha
could have provided the basis for a sustainable
development of the local popalation and which wouald have
made this region less volnerable to periodic crises.

Towards an archaeological theory of the
investigation of social spaces

The general theoretical framework in which
palaeoecological research in the Aguas region has taken
place emphasises the interaction between narural and
social factors and distinguishes between empirical
ohservation and concepiual abstraction (fig.15.2), The
Aguas Project attempts not only 1o implement different
palecoecological studies and 10 produce a set of particular
results, but also 1o further the discussion between
disciplines and w integrate socio-ecological research imio
o multicansal explanatory frmework.

During the Cuaternary period climatic conditions,
ical material and relief provide the framewark in
which all narural and social dynamics iake place. It allows
the interdependent development of hydric regimes,
drainage systems, sediment deposits, soils and vegetation.
At the moment of the sppearance of human societies, thres
obiective conditions have to be fulfilled so that social life
can exist: men, women and the material objects that are
used by them, The reproduction of sociely suppises a
specific form of relation between these elements that
expresses iself in three types of production: basic
produection, the production of material objects and
maintenance production (Castroer al. 1998h0).
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Bavic prodiection refers 1o creating the labour force
that acis upon ihe environument and transformis i o
social spaces. Taking this production inte accoumt
means considering biological reproduction as a
specific and socially necessary Inbour progess,

The procection of material objects refers to the
generation of food supplics and oll other types of
products designed (o be used or consumed.
Maintenonce prodiction conserves and maintains
social objects and subjocts. 11 increases of the social
vialue of things withoul changing their use value,
cither artificially or through kabour by improving the
physical, chemical, affective and aesthetic
charscieriviics of subjects and objecis.

Natural fsciors and social productions. inleract in two
spheres; the first, which is socially conditioned, formed
by the made of soclal reproduciion, and the second, which
Is maturally conditioned, formed by the smvironment. Both
are physically espressed in socind spaces. The mode of
reproduction describes and esplains the relutionships
hetween men, women and the material conditions used by
them through secial production and specific social
practices (Castro ef al. 1996). Social space refers o the
context in which social production and natural formation
take place.

In an hestoncal sense, wocial space defines and reflects
the ecological sitwation in each made of social
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reprodiction, Mature and social organisation ore separte
bt ait the same time muivally conditioned entities of our
reality, so that the state and dynamic of one pant reflects
and affects the situation of the other. The proposed
categories attempt to represent this duality in the material
oijects and spaces through which we perceive reality,

[n this way, palaco-ecological and archaeological
objects provide all the possible information on
environmental conditions. the social management of their
rescarces. and the material means of their exploitation, The
complexity of the social and environmental issues we try
b0 understand implics that the inferential framework, which
allows us to gain knowledge through empirical data, can
nof be based on momscausal reasomning. Many of the
questhons we ask about the process of climatic change
anclor degradation concern a whole sct of enviroomcnial
andd =ocial Factors, which can appear to be relaied in
apparently contradictory ways. In order 1o oddain this
information, a complex structure of interdisciplinary
rescarch is necessary, where different methodologies
proceed in independent analytical ways but are mutually
related in the explanation of reality. The specific techmigues
applied in the Aguas Project were geomorphology,
geo-hydrology, hydrology, soil micro-morphology,
palynobogy, anthracology, carpelogy, isotopic analysis on
shells and sedimends, race element analysis on human
bones, archaeological survey, palacodemographic
analysis, palacoeconomy, physical anthropology,
historical research on modern land distnbution and use,
absolute dating and GI5, One of the main outcomes of the
Apuas Project is the development of this theoretical and
methodalogical structure, which can be applied to
cco-historical understanding and the climatie, ecological
and socio-economic assessment of the developmental
possibilities of other regions.

While the multiple lines of research thot kave provided
impodant resullz on differént social and natural aspects,
are presented elsewhere (Castro ef al. 19904 1995; 908,
195k 19990 Risch 1998; Schulte 1999, here we want (o
discuss only two aspects which have oficn been clained
o cause environmental degradation: demography and
agriculiural praciices,

Demographic dynamics

To test the impact of demography and human sertlement
on the environment hias been one of the main objectives
of our research in South East Spain. We consider tha
demographic increase or decréase 15 nol a naniral process,
but the result of & socially necessury labour process, that
i% v vrsic preslue tiow,

Systematic  and  selective  survey  and
palaeo-demograpinic caloulations have enabled us 1o define
representative changes in the archaeological and historical
record of local settlement in the Aguas valley (fig. 15.3).
The methods used 1o estimate population nurbers ineach
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period are palaco-demographic formulac based on the
extent of the settlement aren {DEM-, DEM+ = minimum
and maximum populotion cstimates ), the volume of cereal
production as indicaied by the number of grinding stones
(DEM.ARQ.) and available historical documents
(DEM HIS.) (for details, see Castro et al, 1998a; Risch 1998),

Spafia] patierns and demographic caloulations show
that there is no simple continuity in gither settlement or
population frequencies. Insiead, we can observe patiems
of settlement and demographic coptinuity and
discontinuity, as well as aggregation and dispersion, Four
major peaks of population can be detected in the Aguas
valley: in the Argaric (e. 2250~ 1550 cal BC), Roman-Later
Roeman (c.0-550 A0} and Mogari (e, 1250- 1500 AD) periods
and in the 19 century AD, Comparing this situation with
the rest of the Vern basin (Castro ef af. 1995), it becomes
clear how a long-term and scale-dependant perspective is
o unegue contribution of archaeology and one which
isolates potentially critical peniods for the environment of
differemt regions,

Combining these resulis with other lines of research,
one can observe that demography i not the direct cause
of the environmental degradmtion in the Aguns valley. In
this area, population increase has normally been linked
with specific economic-political sinuations operating o a
supra-regional scale which interrupled the seli-zulficient
resource organisation of the region and its inhabitanes
(eg the Roman Empire or the 19 cemury mining boom).
Un the other side, population decrease always followed
phases of environmental degradation through
overexploitation (eg Post-Argaric period) or
mismanagement (g 17* century AD after the
reorpanisation of the Andalusian agrarian rerritories and
propery struciure).

Landuse sirategies

The second ling of research was 1o determine the
environmental impact of economic processes. 1T we want
o propose future policies of landscape management, it i
important 10 understand which areas and resources have
been explodted repeatedly in the past, and which ones are
msare vulnerable than athers. The main aim is 1o define al a
qualitative and guantitative level the dischronic trends of
the functioning and transformation of landuse pattems.
In this case we are dealing mainly with those patterns
related 1o crop production, stock raising and the
exploatanion of woosd resounces,

In order w secomplish this task, an archaco-ecological
methodology is needed which allows us 1o model the
development of the agricaltural territories. Once the
palago-demography has been established, the procedure
used in the Aguas Project consisted of the following seps:

1. Calculation of the agriculbural poiemtial in ihe region:
ecologicnl charactenisation, using GIS and statistical
analysis, of the main traditional agricultural strategies
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Fig. 1 5.3: Demopraphie development in the A grad valley,

fwet farming. intensive dry farming, extensive dry
farming} in terms of five peo-ccological vanables
(height above sea level, geology, solar radiation,
distance from the nearest river bed, slope) creating a
map with a maximum likelihood classification of the
lower Aguas in terms of the different landuose
SIFALEEIES,

2 Changes in the environment due to climatic and social
factors have o evaluated in order 1o overcome a purely
actualistic approach, The combined results of
palynological, anthracological, soil micro-
maorphological and geomorphological research play o
crucial role,

3 ldentification of the dict patterns of different socicties
in the past. A serics of empirical parameters must be
known in order to establish the types and quantitics
of food: identification and quantification of the
carbonised seed remains from anchassdogical comests
in order to know which were the species consumed;
isotopic and trace elernent analyses of human remains
1o evaluate the imporance of different food resources
in the diet, and definiton of human nuiritional needs
(Kcal, proteins, fa, carbohydrates, eic) in order o
obiain absolute figures of the crop yields necessary
1o feed & certain population,

4 Definition of the cultivation sirategies developed in
the past. The analysis of seeds and historical or
ethnographic data are the main sources of information,
althoiigh carbon isodope discrimination in carbonised
seeds it becoming a well extablished technique for
mssessing the growing conditions and yields of crops
(Aoraus ef al. 1997; 2001}

5  Calculation of the agriculiural territories necessary
to satisfy the subsistence needs of o given population.
Apart from the previous demographic calculation,
information on the yields of each species can be
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obtained from histonical information, experimenal
agriculture or, a5 just mentioned, isoopic data.

6. Spatial modelling of the agriculwral werritories based
on the maximum likelihood classification of the
ecological variables and on the accessibility of the
land from the known setilements, Such a model is
performed through GIS (Verhagen eral. 1999).

The basic empirical condition in order 1o canry ou this
methodology is excavated evidence and precise AMS
dating of archacological sequences. Thanks to the
research undertaken in Gatas, bot also in Foente Alamo,
Almicaragee, Villaricos and other well-known sites duning
the last decades, this area probably represents one of the
regions with the most detnibed long-term archagological
sequences of socio-pnatural inleraction in the
Mediterranean.

The exient of the land available for each type of
agriculiural strategy has been calculated for different
probabilities, that is the degree o which a given space
fulfils defimed ecological conditions. At an S05 probability
limit {which can be considered an sccepable degres of
adjustment of land to the necessary ecological conditions
andl which represents o ioming point in the iajectones of
availability of most landuse types), there are around 3 (KK
hectares of available land, brosdly divided as follows:

= 900 hectares of regadio - farming by inundation of
the flood plain, produces high yields from low inputs.

750 hectares of secans infensive | - intensive dry
farming L in the floodplain, vields can be high in

& 500 hectares of secano imensive I = intensive dry
farméng 11 with productivity depending on rainfall and
hydroulic infrastruciure.
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Fig. 13.4: Agricwlrural terrisories and irvigated lamd during the last 6,000 years.

® T30 hectares of secane exfensive = extensive dry
farming. intermediate altitade, low productivity,

Palsco-agrarian analysis allowed us 1o define the
landuse raiegies developed in the Aguas valley duning
the Last 6,000 years and 1o model, in combination with the
154 shows the relationship between the agriculiuml
territones and the different agricubtural land resources of
the Aguas valley at an 50% probability limit since the
Neolithic period. The first human populations ($000- 3000
cal BC) of the Aguas valley settled in different types of
coological situations, taking advantage of the nataral
diversity existing i the Aguas valley, The agricubural
strategies and spaces seem toconcem dry farming as well
s the cultlvation of the more imid iver margins, Proimity
bo waler resounces or more homid areas does nol seem 1o
have boen a significant factor, which agrees well with the
palaeo-climatic evidence indicating mone humid conditions
during the carly Holocenc.

Higher population, more intensive agriculivral
practices and, probably, the endency towands more and
comditions resalsed after 3000 cal BC (Chalcoliths: period)
in subsistence production bemg mamly concentraled on
the exploitation of the Quaternary valleys (pl.15.1).
Distance to waler resources had become a relevant Tactor
in the sebection of settlements and agrarian spaces, o
strafegy that allowed these populstions o obiain the
highest productiviey with the kewess Libour investmend in
semi-arid environments,

Afier 2250 cal BC (Argaric period 1), agricultural
termitonies exceoded the Timits of reasonably well-saned
land exmting in the valley botoms, due 10 demographic
incresse snd the introdection of exiensive dry Tarming
strategies on the plains. From this moment, the beginning

of extensive barley monoculiure took place. That this
strategy was economically andfor environmentally
problematic becomes clear by the attempt made around
19001750 cal BC {Argar I} towards an increase in the
production of legumes (Vicia sp. ), whach could only take
place in the areas of higher humidity, that is, i the valleys.

With the full development of the first prehistonc Stae
formanon ( Angar 11 1750- 1550 cal BC) the serthement of
Gratas soems L become the madn centre of socumulston,
transformation and redistribution of Aguas barley. Iis
produciion and an important demographic increase
supporied a drastic exiension of the sgncultoral termimones
through the deforestation and exploiation of the Ternary
plhains suited for secano fntenaive i and secano extensive
(pl.15.2). The advantages of barley cultivation are its
resistance to low rainfall and its adapishility 1w poor soils.
From an economic point of view, however, the level of
productivity obtained with this strategy is very low,
expecially if marginal secaie euieanive soils are used
Mg 1541 s socal consoguences inheded nutrtsonsl
probilems, 28 1o mdscated by the pathologies obierved on
burman skeletons of this persod {Buikstra & Hoshower
19541 his envirommental consequences continued to affect
the area long after the collapse of the Angaric State around
1550 cal BC_ Although the dry and hot ¢limatic conditions
detected during this period favour such an exiensive
could have been ble {eg migration o other weiter
regione, demographic stability, development of it gation
farming ).

The Landuse trapectory (rom 4000 cal BC o 1550 cal BC
shiows the maximum economic explotation of the Ao
valley with lsrle o no technological input. The agricultural
stratepy imposed doning the Late Arganic penod has 1o be
conadered 25 3 mistaken policy in view of its environments]



and social consequences. Aller the dramatic collapse of
this system, human occupation of the Aguas valley
experienced s continuous decrease from o 1550 cal BC until
the Roman period. Agnculienal production was pushed
back to the most productivésurfaces in the Quaternary
floodplains. Other arcas of southern Spain scem to have
been maore atiractive for ecological as well as
socio-economical reasons, as the recond
shows (Chapman 1991; Castro 19921 Al the same time,
low populstion hindered the development of mone Labour
inteave apricaltural srategies that might otherw ise have
obtained betier yields under the already degraded
environmental conditions of the lowlands,

through considerable Mluctuations (fig. 15.4). This long-ierm
agrarian history allows us b evaluate the potentialities of
the area, the consequences of anthropic impact and the
possabilities for future development.

The first result i tat there existed no direct comelation
between foud production and the exiension of Agranan
termitories, Landuse strategies were not determined by
ecobogical conditions; rather, by specific political decisions
related to peneral or specific, internal or exiemal Interests.
It has 1o be concluded that despite minor climatic
flectuations and generally speaking dry conditions., it is
human policy making which plays the prime role in the
conservilion or degradation of these environments,

around 150 hectares (fig. 15.4). 1t is interesting that this
sierface i equivakent 1o the Land svaitable m the Qhaaternary
valleys (regadic and secane 1) ot the BOFE protiabrlsty
threshold, These soils permit an optimal relation between
mecessary labour input and erop output. Through the
introduction of hydraulic isfrastructure produciivity can
be further increaned. The avaslabilsty of sufficicnt amounts
of water, which in this case is the main limisimg factor on
socio-ecanomic development, must be finked 1o the high
resilience and water storage cupacity of the Sierra Cabrera,
which has been documented at successive periods, This
leads 10 the conclusion that any mechanisms that funher
mi’m-—hi:limﬂ:hnhdnﬂhm
of o demer vepetation and/or the extension of kydraulic
infrastructure, have direct comequences for the recovery
of the lowland aquifers and of the vegetation existing in
the valley bottoms. In general, the 1ot waler availability
of the Aguas valiey becomes larger.

Omly in four historical moments were ther agricuiltuiral
territories extended 1o beyond 3,000 hectares, forcing
agricultural ierriiosies to expand nto unfavourable arcas
[secamn exiensive):

®  The Arganc usic
. ‘l'h'.-li.'-:En’i-:

Archaeology in the south east of the lberian Peninsula

*  The Omeyan caliphaie

* 19% and 20*-century Capitalism, with a clear
over-eaplotation of local resources catised by the
g oo

I all these periods, the best-suited soils in the valleys
were imsuflicient, and extensive dry farming also was also
practived in arcas where the agriculiunally favourable
factory are negative, that is where productivity s low. Only
in periods when the labour force was under o high degree
of exploitation did this agricultural strategy apparently
become feasible. Apant from its economic implications, the
exploation of the Teniary plains during the Argaric period
probably had the most importamt environmental
COMACUCTICES, 2 Bhe madana vegetstnn w s deforested
fior the first time and never seemned 1o recover again, giving
way to more open steppe-like vegetation. The degradation
causcel by this state organisation could only be overcome
socially and economically by large-scale invesiment in
technology and the labour force during the period of
Reoman Empire.

Gl S-driven moddellng, based on setthement location and
subsistence needs in each period, showed the number of
penods during the last 6000 years that a given space had
the highest probabality of being used (pl.15.3). Such a map
represcnts the sum of the modelled agricubtural temitories
of all peronds, and allows us to distinguish those arcas
that were most attractive for agriculiural exploitation (red),
from others with low productivity andfor high labour
IVESLITEN! requiremients | green).

The comclmsion & that the Quatermary valleys (vegash
could be cultivated successfully in all periods, On the
contrary, exploitanon of the Temiary plains seems to resull
in a rapid fertility boss, which prevented their repeated
wse. Hill slopes were alvo used in a few periods., but in this
case because of the high labour input meeded for

constncting the necessary terrace and irrigation systems.

This type of spatinl modelling is crucind for the future
development of the Aguas or similar valleys of South East
Spain. I indicates which areas presemt the highest
reiuberaoe in relation v lundusc. and where st mmpact
s critical, evther because of its social or of its environmental
wnplications, Any management or development sirafegics
for these areas should be submitted first 10 o detailed
evabuation of its consequences.

Policy recommendations

The Aguas Project’s archacological and spatial analysis
of long-term agrarian and other social productions allows
us 1o eviluale different modes of socinl reproduction in
terms of their ecological and social consequences. Two
types of siralegies, more and less aggressive. can be
defined:
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The mere aggressive strategics can be characterised by

a high degree of exploitation of the labour force
extensve dry-farming on the Miocene plains
extensive sheep and goal grazing
over-explaitation of woodland resources
mtensive pumping of Siemra Cabrera aguifers,

L

The less aggressive strategics can be chamcierised by:

4 low degree of explvitation of the labour force
imensive irigation on foodplains

musherate codtbe herding ond hunting

diverse and moderate woodland exploitation
reduced exploitation of Sicrma Cabrera,

L

A setof fundamental recommendations result from this
analysis, that are of prme importance for the ecological
regeneration of the area while it the same time allowing
hener socio-economic development of this and similar
areas. From the theoretical framework of this project, it
follows that ecological protection can nod be undemaken
at any cost nor consume resources that are necessary for
social reproduction. It is clear that in this type of arid
environment, the relevant eriteria must first be water
storage and water discharge capacity and second bio-mass
production capacity, In principle, natural factors creating
these capacities are more adeguate, as they allow
populations to reduce Labour input and therefore the cost
of the environmental policy.

In order to wansform these eriteria inlo specific
environmental policies through an analytical procedure,
the concept of Natwural Resource Productivity is
proposed, It implies that the possibilities of socio-
economic development in arid and semi-arid areas, as well
as the maintenance or improvemend of the envisonmenial
conditions, are directly related 1o areas which present a
naturally high generation of resources. These spaces need
i be undersiood, defined and managed in the most
effective way, Those areas where the Natural RBesource
Productivity indes is highest (that is, with the highest water
storgge Copacities and natwral biomass production } should
be prodected or managed through specific pelicies, while
arcas with low Natural Resource Productivity indices can
be submitted 1o coopnomic develbopment with the resources
gencrated in excess by the ecologically more favourable/
productive spaces, The concept of co-responsibility would
dictate that, the economic development and profits
obtained from one arca should not be considered as
independent of the places where the consumed resources
were generated. Water is one of the main factors for future
development, amnd its social and individual consumption
must imply a matching responsibility for protecting the
ability to continue to produce new reserves, Furthermorne,
in many regions and situntions such a strtegy supposes
much lower costs, in terms of labour or technology
investisent, and less social conflict than current propesals
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(g long distance channeling of water resources. as
proposed by the Spanish government in the new Plan
Hidroldgica Necioaal).

The practical application of a Natural Resource
Productivity index in the Aguas valley could mean ihat
ihe degraded Tertiary plaing, which do mol seem 1o be able
to recover from the environmental degradation suffered
simce the second millenninm BC and where the Naural
Resource Productivity indices are the bewest of the region,
can be vsed for different industrial, agrarian or other
purposes, os long as the mountain waler siorage and
vegetation system is regenerated. Apparently, the high
resilience capacity of the sierra allows the natural growih
of the most adapted vegelation, as il has done repeatedly
over several thowsand yvears, The resulting water table
merease in the lowlonds could help to regenerate the valley
bobioms, which teday are under-explobied and are not well
suited for medern agriculure or industries. The fact that
pluviosity and soils were not significantly different 500
years ago implies that it should be possible o re-introdisce
tree plantations simalar 1o those existing in the medicval
peniod, which would contribute considerably to 3 decrease
in the aridity and degradation of the landscape,
representing a general social benefit, Precise hydrological
data and continued discharge and pluviosily
measurements in the area, are of prime impontance for
determining what volume of water would be available for
this or similar development policies and which possibilities
exist for increasing these resources o a local scale.

A policy based on the notion of economic-ccological
co-responsibility alse encourages popular concern for
available natural resvurces and the need for their rational
management. In this sense, it 15 obviously mone convenien
that its application corresponds 1o local democratic
institutions, The introduction of regional water
management institutions is probably the best help for this
area. External interference in the form of ihe imposation of
mew eoimamic sirategies, as hos ocourred repentedly in
the history of the Apguwas valley, would nog cominibaute 10
sustainable and socially balanced development, The
socio-natiral investigation decribed in this paper provides
empirical knowledge, and defines the critical factors on
which a locally decided sustainable policy can be based.

Conclusion: ‘plastic agriculture” - a new phase
of environmental degradation

In recent years, a new phase of rapid economic
development and environmental change has started in
large parts of South East Spain, thanks to intensive
production of vegetables, frequently under plastic covers.
The possibilities offered by the Buropean market and by
climatic conditions supposes that Almerda, one of the
peerest regions during the lost century, presents tosday
by far the largest gross national product of all Andalusian
provinces,



High profit rates now make it worth cultivating any
possible area, regardless of soil quality, ecological value
or the presence of archasological remains, Given the need
for honnontal surfaces, 10 order 10 construct the plastic
covers and to install dabble imgation, not only the sl
surface, but also the whole topography of the landscape
is changing rapidly and dramatically. While some
conditions are imposed onlo constriction wclivities such
as road building, “agricultural practices” such as plastic
horticuliure ane not required by EU or Spanish law o
undertake any environmental impact assessments. The
consequence is an unconirolled economy and an
irreversible loss of natural, archasological end historical
features,

Just bo give some examples, it is worth mentioning that
geomorphological studies of river systems, such as those
carried oul in the Aguns Project before 1996 (Schulie 1999,
wre no longer possible in many areas, given thal the river
courses have been altered, cemented o just filled in. The
consequences for archacological research are no less
profound, Many of the sites on which the demographic
and palico-economic analysis of the Aguas Project were
based are disappeaning. while the application of similar
archaeological survey sirategics in many other regions is
no longer possible.

Paralle] 1o this degrodation of the cognitive potential
of the region, the environmental impagt of plastic
horicaliure is considerable, Apart from the surface
destruction and the alieration of the natoral wpography,
the local sgquifers in South East Spain are either exhausied,
contaminated or suffering salinisalion processes (eg
Chabam e al, 1996}, De-salinisation machines are being
employed more and more frequently, without any
institutional control over their functioning or residues,
which causes further degradation of the soils and aquifers,
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Plastic garbage coused by the removal of obd greenhouses
also tends 10 be problematic and usually remains on the
surface or is just bumed on the spoi.

Seen from a hisiorical perspective, this phase of
economic acceleration shows the same traits as the
previows ones: it is coused by extemnal circumstances, local
resources are further degraded and exhausted, and the
generated capital i not invested adequarcly to plan future
development and to evaluate altérnative economic
sirategics. A change in the imemational demand for this
type of agricultural products, such as lower market prices,
or the transfer of this type of production to north Africa,
where wages are lower, could once again trigger off social
grises, and leave the area more exhausted than before.
Rather depressangly, the long-term recond of exploiation
i thiis regon offers a pessimistec predection of ihe sutcome
of this shor-term and unsustainable type of development,
There is a salutary lesson here for those in archaeology
who maintain that the record of the past has no relevance
o the policies of the present and the future.
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