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IHE PREHISTORIC SANCTUARY OF SON MAS 1995:
A RADIOCARBON ANALYSIS SURVEY

William 1-1. Waldren*

AssmAcr - Th¡s paper deals wit/m radiacarbon, chronometnc survey of tite Prehistorie Sanctua¡y of Son
Atas, Valídemasa, Mallorca, Baleares, Spain with carrelation to tite Tau/a Sanctnarv of Tormíba de Salort.
Alayor, Atenorca. It discusses tite Ata//orean Site artefacts, a,-c/uitecture and dat¡ng resu/ts of titis survey ca-
rrled antfrom 1988 to tite presení ant! iii Adenorcafron: 1975 to 1985. It presents camprehensive lisis of dates
lar d¡e sanctuay and al/ter re/ated sites.

Rcsuz~mx.- Este articulo trata de la investigación cronométrica radiocarbónica del santuario prehistó rico
de Son Mas. Mallorca en correlación con el santuario de la Tau/a de Torralba de Salort, A layar. Menorca. Se
discuten las materiales, arquitectura yfechas mallorquinas, resultado de la investigación llevada a cabo desde
1988 hasta la actualidad yen Menorca desde 1975 a 1985. Se presentan extensas tablas de datos para el san-
tuario y otros yacimientos relacionadas.

lCrr Wopns: Western Atediterranean Prehistary. Balearie Sanetuaries, Furopean Chalcollíhie, Branze and
Iran Ages. Radiacarbon Site Surveys, Belí Beaker Cultural Contacts. circa 2450 cal BC to circa 1300 cal BC.
Correlatian with Similar Sites and Open Air Setrlement.

PAMBR4S CM ¡E: Prehistoria del Mediterránea occidental, Santuarios de Baleares, Calcalitico europea.
Edad del Bronce y de/Hierro, Investigaciones radiacarbónicas, Contactos culturales campanifannes. 2450 cal
RG a 1300 cal BC. Corre/aciones con lugares similaresyyacimientos a/aire libre,

This publicationpresentsthe resultsof a se-
ries of 40 calibrated radiocarbon dates associated
with a prehistoric architectural structure from the
SpanishBalearieIsland of Mallorca: the Prehistorie
Sanctuaryof Son Mas. The sanetuaryis locatednear
the mauntainvillage of Valldemossain Ihe island’s
Northeru JurassicSierrasat the far eastemendof a
Pliocenealluvial intermontanebasinor plain, known
asEl Pía del Rei or Plain of the King (Figure 5). The
sanctuary served as the ritual, social and commercial
centrefor tlíe areaof tite plain during two millennia
of prehistorv.

The aim in this paper is to examine tbe cali-
bratedabsolutedateswithin the various contextsof
the sanctuary’s stratigraphy and demonstrate its
chronological origin and duration. As well as the
conditionsin which thcy were found, it discussesthe
strategyand methodologvused in the collection of
the radiocarbon samples. It demonstrates how the
strategy and techniques employed have made it pos-
sible to determinethe age of the structureand va-
riousstagesof occupation.transitionsand final aban-

donment. It does this by first examining a similar
structure.tite Taula Sanctuaryof Torralbad’en Sa-
lort on the sister island of Menorca, where the dating
and collection methods used xvere first developed.
For comparative purposes and refrence, several reía-
ted radiocarboninventoriesfrom nearby siteswhere
contemporaneityand interactionhayo takenplaceare
also presented.Finally, some of the larger, local is-
sues, of chronology, tvpologv and the function of
suchstmctures.arediscussed,along~vithselectedar-
tefact evidence.including Beakercultural elements
associatedwith the sanctuary.

1. INTRODIJCTION

The calibrated radiocarbon lists are indivi-
dual site inventories, each, open-ended and capable
of bcing periodically eniarged. The majoritv of dates
have been published individually and collectively in
site reporis and larger, more comprehensive radio-
carbon publications (Waldren 1980. 1982, 1986;
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Waldren, Ensenyatand Cubi 1990, 1992; Waldren
1990, 1992; Waldren and Van Strvdonek 1994-95).
When combined. these independent. intersite inven-
Ionesformn a single, large.on-goingnuister inventor
of more than 320 dates for this area of Mallorca and
the Balearic lslands generally.

Tlíe large numberof analvsesavailable for
the Son Mas PrehistorieSanctuar (currently 40 da-
tes) are of panicular interestand importance.As a
single. comprehensivebody of datesfor a singlesite,
íhev reveal an unusual regional chronometric conti-
nuitv that spansover tx~o thousandyearsof local pre-
history. 5uch a body of chronornetricdata.as well as
the continuity it represents,notoiíly. opensnew ave-
miesof inquiry thai are regionallv importantbut are,
cqually. valuablein assessingsocial, economicand
religious developments over that period on a broader
geographicalseale. At the sametime, it servesas a
testing ground br new excavationalstrategiesand
citronological methodolog~.as well as in forming a
useful model of sorts. Besidesdelineatinga relatively
long regional continuitv. it documents and details a
singlesite that had a special flmnetion. inifluenceaud
meaningfor the individualsoccupvingthe area.In so
doing. it contributesnew data and formation regar-
ding local settlementorganisationand religious sanc-
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tuaries generallxtopening new avenuesfor broader
hvpothesesin this direction.

Although local open-air settlements and
Mallorcan sancamarieshaveumídergoneextensiveand
periodieexcavatiow few havebeenstudiedfrom thc
standpointof absolutedating or heavvchronometric
survey (Waldren1987b, 1992b). Apart fnom the fexv
sitesselectedaudexarninedhere, radiocarbondating
gencrallyhasnot beenusedby local investigatons.In
fact. cxcept fon the radiocarbondocumentationavaí-
lable in the sitesfoundin titis paper.bothon Mallor-
ca and Menorca, the method has beenranely used.
Most citronological matters as well as interpretation.
until recentlv,havebeenevaluatedin termsof relati-
~echronologvanó1-v artefactor typological comparí-
son.

In Ihe rare cases,where radiocarbondating
has been used in tite contexts of settlementsanó
other sit.uations,likc rock shelíersandcaves.both in
Mallorca andMenorca, it hasbeensuccessfiil in da-
ting tite vaniousstagcsof developmentwithin those
sites, It has detailedand delineatedsuch aspectsas
social, economie organisation and ritual stnmcture. It
has succeeded in defining landníarks, dealing with
titeseaspectsand others along the fulí extcnt of tlíc
island’s prehistoric cultural sequenceof over six
thousandyears. In turn, it has addedessentialas—
pects. not only, to our understandingof settlement,
buí. our knowlcdgc of technological developments
aud natural resources as well.

2. ONBALEARIC SANCTUARIES
IN GENERAL

On tite adjacent island of Menorca, similar
sanctuaniesto those on Mallorcan are found in ihe
forni of the Taula sanctuarv(namedfor its large T
shapedcentrepillar). On Menorca.thesemonuments
are much more numerous and well preserved than on
Mallorca (where onlv 7 sanetuanies are known). and
in certain respects haxe been belter studied. This is
undoubtedly due to the greater numberand better
presenvation of Menorcan sanctuanies(37 in alí
exist), mnaking them more interestingto investigators
over theycans. Like Mallorca, noneof Menorca’sset-
tíemenísand only one of lis many Taulasauctuaries
haveundengoneseriousnadiocarbonsurveving.

To appreciatemore fully ihe presentinven-
tonv of dates fon tite Son Mas sanctuarv (aboye) aud
tite otiter radiocarbon refenemíce lisis, used fon discus-
sionandcompanison(belox~’), a bnief historv is given
concerningtite way thesevarious inventories took
shape. Sonie points regarding the strategy and the
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methodology used are given. Some space is also gi-
ven to the examination and direct companison of
chronometric evidence fnom one of the Menorcan
sanctuaries~vherecertain innovations were first
used: the Taula Sanctuarvof Torralba den Salort
(Fernández-Miranda. Waldren and Sanders 1994:
WaldrenandVan Stiydonck 1994;WaldrenandFer-
nández-Mirandain prepanation).The presentpaper,
in this respect,is a comprehensiveas well asdescnip-
tive accountof the strategiesand proceduresused,
andby xvhich alí of the inventoniesor datesfoundin
thetables(1-5)wene originally compiled.

3. TI-lE SITE INVENTORYLISTS:
BACKGROUND

When radiocarbon method ivas first used as
an archaeological and ehronologicaltool on Mallor-
ca, it ~vasemploved far more simplisticallv and
straightforwardthan at present.The individual dates
as they Mene received. merely. establishedspecifie
points of contextual reference, to define specifie
eventswithin the vanious site stratigraphies,usually
focusing on the location andassessmentof artefacts
andthein panicularcontext.Little by little, thesesin-
gle datesfomíed linked segmentsof data and infor-
mation within larger seriesthat could be eventuallv
correlated and compared with otiter more distantlv
related stnatigraplíical and artefact evidence. As tite
number of individual dates began to grow within a
panicular site (building up at first smaller. linked.
internal contextual lists. pin-pointing and verifving
specificprehistonielandmarks),theybecameextensi-
ve individual site inventories,implying anddemons-
tratinginteractionbetweeneachother.

Such focus of intenestand researchon a Ii-
mited numberof closely relatedsites havea specifie
advantagein that they canbe studied,eitheras a co-
llective large unit, or as in the presentcase. on a
strictlv individual sitebasis(a closedsedesor collec-
tive body of independentsite dala). In short.onethat
is in essencerepnesentniveof tite whole. and one
that in itself may serve as a single, well defmned re-
gional model. Another advantage is that, forming as
they do a solid body of data, they canbe continually
added to, either as individual units, where the data is
relateto a specific contexíor addedto the collective
xvhole,giving us an on-going,larger referenceinven-
tory.

The intninsie value of such individual site
inventoniesis 1 believeobviousin that they serve as
badly needed referencesite examples.Such exam-
píes, tite authorsfecís.arenecessanvin morelocal si-

tes,as well as in otherkey regionalarcasthnoughout
the Iberian Peninsulaandelsewhere.The needto es-
tablish suchextensivelvstudiedregional sitesor en-
vironmentalmodelsare neededin as many areasas
possible to give us broaderbasis fon more accurate
interpretationandcorrelation(Waldren 1984, 1992).

It is importantto note that tite citronometrie
inventoriesandsitesexaminedare.nol only. geogra-
phically. but, geologicallyidiosyncraticas well. The
sitesare madeup of cave,rock shelterand open-air
settlementsas well as ritual arcas;each havingtheir
own quite distinetiveenvironments.funetion andva-
riety of different physical and stratigraphic characte-
risties,aswelI as proven,individually long, prehisto-
dc sequences. This vaniation in type of site geogra-
ph;’. gcologv. chronologx’ and use or function offers
us an interesting cross-section and assortment of in-
dividual phvsical conditions. ranging from deep, ver-
tically closed stratigraphy in caves and rock shelters
to open-air. highly eroded. horizontal stratigraphy
found in open-airsettlementandritual sites.Titis has
ollened us different test grounds on which to develop,
asscssanddemonstratetheuseof variousmetitodolo-
gical andstrategicaltechniques.

4. RADIOCARIiON DATING
IN THE RALEARIC ISLANDS:
A BRIEF OVERVIEW

Since the method ivas first introduced exten-
sively into the Baleanicsby Ihe autitor in 1962, the
mercasein the numberof radiocarbondateshasbeen
little short of prodigious.Theoveralí inventory signi-
ficantly changesfrom year to year, the total number,
at times, altering almost on a monthly basis. Titis has
resultedin the formationof separateinventories(Ta-
bIes 1-4). The datesthemselvesare moremeaningful
and ¡nanageable individually. The lists can be added
to in the fonm of on-goingsite inventories,xvhich are
more functionallv infonmative for comparative and
referencepurposes.For moregeneralreference.there
is a completeinventors’of Baleanieradiocarbondates
alreadypublished(Waldren 1992) which consisísof
both calibrated and uncalibrated dates and thein flilí
sigma nanges,as provided by the Stuiver-Pearson
(1986) University of Washington calibration pro-
grammeand currently numbersin the neighbonhood
of well over thnee hundred dates, ineluding those re-
ceutí> from independentresearchirí Ibe Balearics.

lnitially introducedas responseto answe-
ring a numberof specific questionsthat were the re-
suRof new discoveriesin the Caveof Muleta.Soller.
Mallorca (Waldren 1982). Until that time. early hu-
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Figure 1.— Ma
1, ni thc iSaic<¡ríc isiands and ihcri:¡n coasitíl ¡Cg~¡t¡±

showing Ihe Balear~c Arc orimmediaie loifluence.

man settlemeníof the Balearieswasbelievednot to
have occunnedprior to 1800-2000BC. Radiocarbon
method xvas fmrst used in this caseto dateandvenifv
tite ageof new evidencefrom the Muleta cave,poin-
ting to an carlier annival of man,círca 4500BC(Wal-
dren1982).

Another major issue in the Muleta deposil
concernedthe fact that the humanremainsin ques-
tion were directly associatedwith the islands’ oldest
mammalianspecies,an endemic.extinel and oddly
evolvedantelope-gazelle,M’votragushalcaricus (Ha-
te 1909).The animal~as thoughtprior lo this to ha-
ve become extinct. like so many other Pleistocene
species,becauseof global climatic citanges.duning
tite last Glaciationsome20.000to 40.000yeansago.

The method xvas usedsuccessfullyto esta-
blish,amongthe dam (1) tite ageof tite collectedhu-
man specimens; (2) tite late survival of the
Myotragus (both by then creditableto the 4-SthMi-
llennia BC) and(3) tite extentof thecoexistentreía-
tionship that was suggestedbetweenthe two (Wal-
dren 1982). The original two analysesresults later
becamethe nucleusof some 45 absolutedatesand
tite beginningof tite first significantsite list and also
tite beginning of thnee major dating programmesat
Muleta cannied out bctween 1972 and 1884. mclii-
ding severalsmallerones.alí usingtite cavedeposit

as a test resenvoir.Tite principal of thesewere: (a)
Racemisationof AspartieAcids Datingof Bone (Ba-
da and Schroeder 1973); (b) UraniumThorium Da-
ting of Bone(Rae.lvanovicit andSweeting1984); (e)
RadiocarbonDating of tite Muleta Dcposit (Waldren
1972)andfmnallv analvticalstudiesincluding (d) Pa-
lvnological Analysis in tite Muleta Deposit (Goltes-
feld, Martin andWaldren 1968).(e) StalagmiteCal-
cium CarbonateDating (StuiverandWaldren 1968).

Tite questionof still carlier humanoccupa-
tion of the islandsalong with otherevidenceof tite
laten survival of tite Mvotragushalearicuswere fur-
titen demonstratédthrougha similar useof radiocar-
bon techniquein 1968 iii tite Rock Shelter of Son
Matge. Valldemossa,Mallorca. In this site. nadiocar-
bon methodhasprovidedus with an evenearlierac-
countingof man in tite Baleanics,along with giving
us additionaldetailsconcenninghis relationshipwith
Alvotragus, circa the 6th Millennium: witich from
the evidencesuggestsattemptsat domesticationof
the animal and its even latter survival date of circa
2700 BC (Waldren 1982; Burleigh and Clutton-
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Sile Cojolexí Refeecoer Oc Sse bp dale cal OC/ col OP Lot,. No

1. AOSM-ES? 4730±<20 be 6680 «rs 5591 OC 75400? QL29
2. AOSM’ES? 3870±300Oc 3820 prs 4722 OC 6671 0? C51C176
3. AOSM’ES? 31103±113k 3730 veS 4652 OC 6581 0? ¡5516
4. AOSM-?RT 2703±120Oc 4630 prs 3373 OC 55240? 0L988
3. AOSM.PRT 243±398k 4093 «rs 2735 OC 46840? DM1408
6. AOSM-EOP 2070± 50k 4020 «rs 2339 OC 4480 OP 9L23
7. AOSM-EOP 2030±120k 3980 «rs 2523 DC 4472 OP C5IC¡70
8. ±0504.340? 2020±¡03k 3970 3r1 2485 DC 4452 0? OLSO
9. ±0504-340? 1870±120Oc 38203ro 2288 OC 42370? Y2359
¡0. ±0504-340? 1830±103k 3770 vro 2214 OC 41630? 0641993
¡1. AOSMEO? ¡750± 60k 3703yr.s 2090 DC 40390? RPA035
¡2. ±8504-110? 1720±103k 3670pro 2073 OC 40240? QL24
¡3. ±0551-LO? ¡620* 80k 2570 ye ¡923 OC 30720? CSIC¡79
¡4. A8004.LOP ¡330± 80k 3400 pr.í ¡833 OC 37820? CSICIOO
¡5. ±0504-LO? <470± 80k 3420pes ¡740 OC 36890? OLSA
16. ±0564-LO? <403± 00k 3350 ym ¡673 OC 38220? 0L5
7. ±0564-LO? 1250±103K 3203 Pm ¡403 OC 34348? 52667

<O. ±0564-640± 070± 50k 282<1 «<s 993 OC 29428? QL906
<9. ±0564-OlA 780±¡03 Oc 2730 Vm 897 OC 2846 0? QL7
20. ±0564-FíA 730±1711 Oc- 27101«es 838 OC 27078? QLI ¡
21. ±0564-OlA 3181± 00k 26341po: 813 OC 27628? iR?AOl¡
22. ±0568-OlA 690±1181Oc 21.44< «rs 009 OC 27588? QL27
23. ±0564-OíA 6311±¡Nl Oc 26211«rs 803 OC 27498? iR?AÓOS
24. ±0564-OlA 6211 a ¡181 Oc 23211«rs 793 OC 2744 0? 1RM790
25. ±0564-OlA 6211±1881 Oc 23310ves 793 OC 2744 8? 0120
26. AO5M’OlA 6111± ¡41 Oc 23140ves 793 OC 27420? IR?A803
27. ±0568-OlA 660± 6<1 Oc 2330 pro 791 OC 27400? IiR?A676
20. ±0568-OíA 6695± 60k 2530yrs 791 OC 23400? 1011±731
29. ±0568681±
30. ±0568-MíA

590± 80k
590± 00k

25403ro
2540pro

786 OC
786 DC

27350?
27358?

0L24
QÑ

31. ±0568-681± 390± 00k 2540yro 786 DC 27350? 1011±752
32. ±0568-MíA 570± 00k 2520yro 7700C 27190? 016
33. ±0568-MíA 530± 70k 2480yro 633 OC 2604 OP QL¡O
34. ±0568-MíA 450± 00k 2403pro 400 DC 23570? 62869
35. ±0568-MíA 403± 55k 2330yro OOC 23490? iiR?A710
36. A0568-UA 340±03k 2290 pro 39’ OC 23390? QLSC
37. ±0564-LíA 310± 00k 2260pm 379 OC 23200? QL22
30. ±0568-LíA 290± 70k 2240 pro 3700C 23190? OLlA
39. ±0564-LíA 250± 03 Oc 2203 peS 295 OC 2244 0? QL9
40. ±0564-LíA 130± 90k 2000 pro 105 OC 20548? QL8
41. ±0568-LíA 120±120k 2O7Opro 101 OC 20500? <317±
42. ±0568-LíA ¡3± 33k 1985 pro 25 Al> ¡9748? 10PA7¡0

ToNe 3.- Calibratedradiocarbonresulto. Bolearic Pí-etalayoiic.Tala-
yotic and PostTaiavotic Periodo. Rock Sheiterof Son Maige (Valí-
devisosa,Mallorca,Baleares,Spain).

Brock 1980). Also, thewide sealeuse of the method
in theMatgedeposithasgiven uswhat amountsto a
numberof importantdatedlandmarksin thepreitis-
tonecultural sequenceof the islands(Figure 10).

5. RADIOCARBON METHOD
AT PRESENT

Since t968. the methodhasbeenusedwith
increasingfrequencvand in different xx-ays to answer
specificquestions.mostof themdealingwith chrono-
log3e of somesoft. As such, it hasconsequentlybeen
usedalmost to the point of overindulgence.As tite
prime requirementin tite developmentof anv new
metitod. thereisa needfon testingit on extensiveba-
ses. Titere is no otiter wav in which to know its
shortcomingsor benefits exceptby putting a tool to
trial in as manywaysas possible.1-lence, fon tite best
nesults,its useas a interpretativetool shouldbecome
a commonpracticeasany of tite otheron siteeviden-
ce retrieval routines.

One of tite main obstaclesin the i ntenpneta-
tion of pnehistoryin anygeographicareais thc lack
of reliableor fimnctionallyworking chnonologicalfra-
rnewonksor working hypotheses.No matterhow xve

n<i,ie 4.- Coisveistional& calibrotedradiocarboisresults. Balearic
Early Setllemerolasid Pre-Taiayotic Periodo.Sites with belí beaker
colimexis nsof 1995 (Vaildemoso,Mallorc& Baleares,Spain).

ti-y to rationalise or otherwiseavoid the fact that
among the many questionsasked: Where? When?
How? and Why? a good pafl of the disciplineof ar-
chaeologvandpreitistonvin particularconcernques-
tions of chronology. Without satisfactonilvknowing
x~iten? The questions,where. how and why are of
small value. Age, both in relativeandabsolutetenms,
is certainly the single most frequentand pertinent
questionaskedin thesedisciplines;one witit witich
~vearecontinually trving to createsomeform of fac-
tual frameworkor dam base. For as GordonChilde,
openly recognisedtowandthe endof itis life: ‘Unless
oo’e create sanie functional fraínework for prehistorv,

a/lis chaos’.
As pointedout by oneauthoritv someyears

ago (Almagro 1978), their are few areasin the Ibe-
nian Peninsulawhene nadiocarbonanalysishas been
used moresuccessfullythan in the BalearicsIslands.
1 f thatwere soovera decadeago,tite presentday re-
cord leaves little room for doubtas to the effective-
ness of tite method.Over the years, it has given us
dates numerous important landmarksin Ihe local
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±0564-ES? 4730±120Oc - 6660 yo: 5591 OC 73380? QL29
2. 564-05? 39105±109k 3935 ves 4840 OC 67970? KN0640
5 ±OSM.OS? 3870±360k 5820 «rs 4722 OC 6671 0? CSiCiW6
4 ±0504.05? 3800±¡ 15k 3730 «rs 4633 OC 65920? 13316
3. A640’?RT 32<0±103bc 5100315 3972 OC 5921 0? 084140434
6. AOSM-?RT 2700±¡20610 44(50 ye, 3375 OC 33240? 00.900
7 AO5M.?RT 2143±390Oc 4093 «rs 2735 OC 47040? 004<408
8 S?O-0S-EOE 2080±¡ ¡Ok 4030 ye. 2549 OC 449110? 004110430
9. ±OSM00? 2070± 30 Oc 4020 yTs 2539 OC 4400 O? <30.23

(8. ±0504.340? 2030±120k 3900 peo 2522 OC 4471 O? CSiC¡7O
1]. AOSM-348? 2020±103k 3970pro 2403 OC 40320? <21.50
¡2. SM-OB? 1900±120k 3910 «rs 2439 OC 44080? Y2389
¡3. ±0564-00? ¡070±120k 3820 pro 2368 OC 43980? Y2359
¡4. 5?O-05.EO? ¡840± 90Oc 3790 «o: 2239 OC 41000? ¡3L1636
¡5 ±640-340? ¡040± 00k 3790 pro 2239 OC 41000? 5<789
¡6. ±8564.00? ¡820±100k 3770pro 2214 OC 41630? 0041995
¡7. 56455-00? ¡823± 33k 3775 pro 2170 OC 41190? 601C4676
¡O. CX-ISOP ¡803±¡ 15k 3730 pro 2160 OC 41170? 1551$
¡9. SF00500? ¡750± 30k 37033ro 2090 OC 40390? 00.1592
20 ±0564-00? ¡750± 00k 3703yrs 2090 OC 40390? iRP<3A035
21. ±0564-00? ¡720±103k 3670yes 2076 OC 40230? <30.24
22. SEO-OS-EO? ¡690±103k 3Mayo: 2046 OC 40360? 00419810
23. 5MSS-110F ¡630± 63k 35803ro ¡930 OC 39070? iR?±909
24. 56455-00? ¡620± 70k 3570 «ro 1923 OC 3873 DF iR?±900
25. ±0504-08? 1620± 80k 3570yss 1999 OC 39400? C51C179
26. 560-05-5W? 16630±¡¡Ok 3330 «ix 1084 DC 30330? 131C7742
27. 56455-00? 1560± 00k 33105.0 1810 OC 37678? U¡C2020
28. 5?O-05-OD? 540± 80k

3490Sn 1029 DC 37708? 0L4042
29. 5?0-05-00? 540± 30k 3490ps 1020 Oc 37770? QLiOS9
30. ADOMOD? 1530± 00k 3400pro 1024 OC 37730? CSiCIOO
31. S0480-LO? 1520± 00k 3470 Sn 1019 OC 37600? NIOSá
32. 5F0-0S-LD? 3520± 50k 3~70Sn 1019 OC 37640? 00.4103
33 SEO-OS-LO? 1560±110k 3450pro 1749 OC 36980? 00.4043
34. ±8064-LO? ¡470± 10k 3420prs 17400C 36090? <20.5±
35. 5F0’05-i.O? ¡440±303k 3390pro 1713 OC 30020? 06823320
36. ±8064-LO? ¡4(83±00k 3350 pro ¡673 OC 3622 O? 00.5
37. SEO-OS-LO? 1407±300k 3330pro ¡673 OC 56220? 004199034
38. SEO-OS-LO? ¡330± 00k 3303pro ¡363 OC 33120? U1C3192
39 SílO.0S.i.0? ¡330±320k 3200pro 15490C 34980? OLIOSO
441. CNC-LO? ¡320± 00k 3270yes ¡326 OC 54750? 0681667
41. SEO-OS-LO? 1310±103k 3200pro ¡523 OC 34720? QL4040
42. Sit-OS-LO? ¡290± 30k 3240pro 13160C 34±30? DM77
45. AOSM.i.O? ¡230±103k 3203 pro ¡403 OC 3434 0? 52667
44. SEO-OS-¡.O? ¡230± 00k 3<00 «ix 1450 OC 33990? <3L4191
43. SlO’OSi.O? ¡¡40± 70k 3090 Pm ¡4<0 OC 33490? 0641698
46. SlO0Sl.O? ¡ 120± 50k 3070Vm ¡357 OC 33060? 08±03490
47 SMSS.E0A ¡070±00 Oc 3020 «o: ¡372 OC 32210? 1021C2736
48. 56458-00± ¡040± 30k 2990 Pm ¡262 OC 3211 0? ikF±1053
49. SMSS0O± ¡010± 43k 29843 Pm ¡232 OC 3201 0? iR?±976

“allc’l¡hra¡ed da<e,aírmídd¡e.wosigoarasgesfnreo&ooedprr,eoo.ioe.
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prehistorie sequence. It has helped to establishthe
age as well as suggestsuch eventsas: cultural arri—
valsaud transition,causesof extinetionanddetail re-
garding the exploitation of indigcnousaniníal spe-
cies, introductionof domesticatedanimal specicsaííd
technologicalskills. suchas lithic, melal andpotterv
making. In more recentyeans. it has been iísed iii
conjunetionwitit especiall~developedand innovative
techniquessuchas brocketandseriesdating (seebe-
10w), usedir dating architecturalconstruction.ocelí-
pation andotiter activitv contexts(Waldren. Ensen-
yat andCubi 1990).It hashelpednot only to define
tite parametersof larger divisions of the varíous
chronologicalperiods in absoluteterms.but also to
suggestthein moreelusivephasicsubdivisionson in-
terfaces.alongwith betterdelineatinga goodnuinber
of othen minor chnonologicalproblems (see Figure
10. fon a moregraphicrepresentationof the chi-ono-
logical divisions,interfacesandestablishedIandiííark
events).

6. THE CHRONOLOGICAL
FRAMEWORK USED
IN THIS PUBLICATION

Ihe chronologicalsehemeused in tlíe pre-
sentpublication is a pentapantitedivision of Baleanic
prehistory(Waldren 1991. 1992) (Figure ¡0). lí itas
beenconstructedaroundan original tnipantite system
devised early in the centurvby J. Colominas Roca
aud E. Cartaillac(1915). who namedtite Talavotie
Culture as tite Balearie Island’smother culture. Thc
term Talavotie is basedon an Arabic word. atalaya.
meaningsentinelor watchtower.wiíh Ihe local den-
vative of ot. It is equallyusedas a descriptiveterm
for the most characteristiestmctureof thc Balearic
prehistoric architecturalassemblage.tite Talayot: a
roundon squane.tower-likemegalititiebuilding. willi
a stoneroof supportedby a langestone centralpillar.
similar lo and i-oughlv contemponarvwitit íhe Nurag-
hi onTorreanosof SardiniaandConsica.

Ihe divisions of Colominas Roca and Car-
taillac consistedof (1) a PretalavotiePeniod(Culture
of the Caves),(2) a Talavotic Peniod(Bronze Age)
and (3) a PostTala-votic Peniod(Inon Age) (generallv
associatedwith the anrival of ClassicalandCeltic iii-

fluences). The Pentapartitedivisional framework
used in this paper has addedtwo additional periods
to this original three, in the form of a (4) Presettle-
mentPeriodand (5) an Early SettlementPeriod.both
at the beginningof the earlier tripartite order (Wal-
dren t982).

Thepentapartitedivisionalframework is ba-

sed on ihe most nccentradiocarbonsurx-evsasid an
inventorx napidly approaching300 analyses.Titis
large numnberhas made it possibíeto assign reliable
dates lo particular landmanksin the prehistoriese-
quence,asillustrated in tite schematic.Someof these
landmarkdatesundoubtedlywill be subjecttochange
as more data becomesavailableand in this nespecí.
thev slíould be consideredprovisional. Although
other versions of titis pentapartitedivisional fi-ame-
~vorkhavebeenpublishedin uncalibratedand cali-
bratedform as a matter of comparisonand to illus-
trate thedifferencesbctweencalibrateddatesandun-
calibrated ones (Fernández-Mirandaand Waldnen
1979; Waldren 1982. 1986). thecurrentversion (Fi-
gure 10) is shownfon the fmi-st time only iii calibrated
foi-m. It is presenteditere fon neferencein respectlo
(líe texí, asweB as to complv ~vithtite cunrenttrend
lo calibratealí radiocarbondates.

7. ON THE RADIOCARBON
DISTRIBUTION

As can be secafrom the distnibution map
(Figure 2). the majorit~ of Baleariedatesoriginate
from a ven’ liínited numberof sites,spreadovenave-
ny sn1all geographicalarea, along the mountainous
northern coastal negion of the island of Mallorca.
There are a numberof rcasonsfor this. The general
guidelinesrest in the premisethat by concentrating
on a few sites anddealing with titese extensivcly. a
¿floredetailedandcoherentperspectivethan otiterwi-
se níigitt be gainedfi-oir more superficialstudyof a
greaternumberof sites. Another reason lies in tite
fact that the níountainousnortitern regionsof tite is-
land contaixí a number of small. fentile alluvial
mountainbasinsor plains. ideal fon eanlv agricultural
exploitation. Consequently.thereis ample reasonto
believe that titese self-containedarcasoi- catehment
are better suitedfon preitistonie studiestitan the fiat-
ten regiomís of the island. ishenemodenaagricultural
acti~-ities havebeenmuch more intensified oxer the
millennia. This thinking is further suppontedbv tite
fact that abundantcavesare found in (he surrounding
Ioothills of thesenortitern mountainousregions,so-
me of whicit have hadearlyhuman occupation(e.g.
Muleta cave and Matge rock sitelter, see belox~).
There is usuallyan abundantsupplvof spningwater
¡a thesemountainousregions.providedby a high ra-
te of seasonalrainfalí. Becauseof Ihe natural resour-
cesof arablelaadasid abtmdantwater, it is logical to
expect the Fmrst emergenceof agricultural communi-
lies to haveevolved out of such condusiveenviron-
mentalsurroundings.As anoutcome,we havean un-
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F’gure2.- Map showingdisiribution ofradincarboisdatesal preliisin-
nC sites in ihe Baleorie Isiands.

usually large numberof datesavailable br a small
numberof sitesin theseareas.

To get themost out of any analyticaltechni-
queor method, it hasto be well testedbeforereliable
results canbe expected.A few datesspreadout over
a largegeographicancaare of minimal ~-alueandend
up telling us little of a specific nature. linking aneas
onlv in tite most tentative~va;.coníparedto a large
numberof datesin a few well selectedaud critical
arcas. Neitherdo a small nuníbenof dalesgive us a
tme ideaof tite fuil chronologvof an anca.giving at
besta generalisedandsketchyone. Nor do they oller
much regarding the solution of excavationalpro-
blemssuchas complicatedstratigraphicalcontextsin
open-nirsites. Experienceshoxvsthat in siirve s like
tite presentone, where dating has beencentralised
andusedin blaríket form, applying innovative tech-
niques,tite method hasprovedlo be higitly informa-
tive, reliableandproductivelyrewarding.

Tite radiocarboninventoriesare broní tite fo-
llowing sources: (1) Prehistoric Sanctuar of Son
Mas, (2) theChalcolithic Oíd Scttlemcntob Son Ole-
za and the Bronze and Iron Age Younger Settle-
mentsof Son Ferrandelíand (3) the Rock Sheltenof
SonMatge. A penultimatelist (4) consistsof a series
ofdatesthat oniginatesfrom anassoi-tníentof sites.A
final radiocarboninventorse(5) fi-orn thc Taula Sane-
tuanv of Tonnalba den Salort on the sisíer island of

Menorca(Figure3, inset) is includedas this ~vastite
site wheretite collectionmethodsandoveralí dating
strategyiverefsrst developed.

8. THE METHODOLOGY

Descriptionof tite general methodologvis
offered in the hopeof giving a clearerand moregra-
phic understandingof the stnategiesand procedures
behindthedifferentcollectionanddating techniques.
Descniptivedetails of this natureare nol oflen given
in sit reportsor clearlv enoughillustrated ~vhenre-
porting on nadiocarbondating in excavationgene-
nalN. Titis is to saytitat the immediatcobjectivesbe-
hind tite dating strategiesusedor tite collectionme-
thodsthemselvesare not oflen given in vei-v clearor
simpleterrus.Thisis particularly evidení~~tentitere
are largenumbersof datesfi-om a site and Iheir con-
texts particularly variable. Iii such cases, tlíey are
usuallylisted as bniefly aspossiblcin table form, or
treatedas isolateddatabnieflv ascribedto contextual
associations.With a largethe numberof dates.along
with the xvay they are intem-woventhroughouta site’s
variouscontexts,a conciseexplanationanddcscrip-
tion of the panicular collection and daíing techni-
quesused and xvhy they are pertinentare required.
This canonly be done clearly by graphicrepresenta-
tion. At the sametime, ofien tite reasonsron tmsing
Carbon 14 dating become obscurein our desireto
simplv know tite ageof an object or the particular
context from which it oniginated. As a result such
single datesare little more titan isolated data. inte-
restingmoreasexercisesin phvsicsthan informalive
and which remaindetachedand alienatedfrom the
wholein which ttíevare irrevocablva part.

At times, therecanbeconsiderabledilleren-
ces in agebetweentwo objects in the same level.
Thereis also no guaranteethat the ageof dic object
or set of objectsand tite ageof the contexíin which
they are found are one in tite sanietiting. Titey can
havebeendisplacedand evencompletelyseparated
onefrom the otiter, onceor manv times, during titeir
historv. through redistílbution. 5h11. we sitould not
lose sight of the fact titat they are,despitethcir pos-
sibly varied depositionalhistonv. patt of a complex
environmentalunit; one, in which it is our task to
unravel.analyseand interpret. As partof suehuncer-
tainties. it is also essentialto consider Ihe fact titat
radiocarbondating. witether used in singular con-
textsor closelv interrelatedones.canonlv bestbe re-
lied on whenit is used~dtlídiscerumení.innovation
andwell plannedstrategicalapplicalion.AII thc time
keepingwell in mmd that singular dalesare al mosí

&
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minimallv informative. Ib we can do alí of this. tite
valueof the methodaud the reasonsit is bcingused
will remain in perspectiveand tite meaningof the
datesive receivebothvaluableand informative.

In the collection techniquesusedto determi-
neorigin, ageand temporalsequencein the Son Mas
sanctuarv.thcre are no real dillerences from those
originally appliedin the Menorcansanctuany.Nor do
theysignifícantlyvar> from othcr similar dating sur-
veys undertatenover tite last kw yearsin othersiles,
witere nadiocarbondating has playcd an equallv im-
portant role in tite interprctation of straíigraphical
and activitv sequences and developinental stages w’i-
thin thecaves,rocksheltersscttlemenísand ritual si-
tes (cg. Chapman.Waldnenand Van Stn-donckin
press;Waldrcnand Van Strvdonck 1992b; Waldren.
EnsenyatandCubi 1991, 1992).

Howeverbefore~veundertaketite subjectof
contextual,sequential(seriesand bracket)daíing in
tite SonMas sanctuary,we will first briefly discuss
anddescribethe collectionand dating tecitniquesas
they werc initiaLly usedin the Taula of Tonnalbaden
Salorton Menorca(aboye).Thc examinationof these
techniqucswill be followed by a bnielgeneralhistory
concerningsanctuarystnucturesgenerally,giving the
readeran ideaof tite relative ageof such sanctuaries.

andthe way they havebcci3 interpretedrelativelv, on
bothislandsof the Balearic Group. alongwith some
of the problemsinvolved in their interpnetation,befo-
re the adventof radiocarbondating.

9. BRACKET AND SERIES
TECIINIQUES: PIZJASIC ANO
CONTEXTUAL DATING

Thetechniquesof bracketandseriescollee-
tion/dating(beloii) were introducedas a responseto
tite frequentis-pooi- stratignaphicalconditionsfound
in the local open-air sites. As working techniques
thev havebecomean integral panob tlíe overalída-
ting surveystrateg~and tite basis of Ihe nesulís.Tite
techniqueshavedevelopedfrom their use in two, dis-
tinctly different tvpes of physical environníent: (1)
the closed contexts of deep, veitical stratigraphy:
characteristieof cave and rock shelterdeposits.and
(2) in the open environmentof shallow. horizontal
stmtigraphy:representativeof erodedopen-airsettle-
inents. Eachof theseenvironmentshaveIheir parti-
ciñan characteristiesaud speciai natures. As expe-
rience shows no two stratigraphical situations are

TAULA SANCT60ARY O? TOOMtOA DON OAtOOT
A<opo<. 51.00.11>, 0Mw... OPIlO

CALiORATEDOAOiCCAOBON DATOS

Qu.do.e
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IT-co
IT-OX
ITa
TT’CO
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IT.iN

TT’AO
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IT-MW
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[SIC<24(7
2. QL ¡433
3. MAR 826
4 MAR 29118
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6. <30.1039
7- QLi¡64
8. QLiI63
9- CSiC ¡47
¡8. 0512297
~l. CRIC 60*
¡2. 0042003
¡3- 0512038

DOWO?

3456 0?
32590?
32330?
31660?
2070 OP
2932 0?
28470?
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21900?
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<334 OC
<310 SC
¡284 OC
¡234 OC
021 OC

<007 OC
990 OC
043 OC
043 OC
272 OC
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¡¡0 OC
¡3 OC

Figín-e 3.- Pianasid Sableof lorraiba denSalort. Figure 4.- Schematic of oeriesbracket datií~g.
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ever exactly alike and that eachsituation has to be
treatedas unique.This has lcd to the needfor inno-
vation and specialthinking. particularly where poor
sol> conditionsare concenned:although complicated
sti-atigraphicalsituations equallv require imínovative
tneatmentin most cases.

Phasic daíing, as tite term is usedhere, is
concernedwith establishingcultural divisions and
subdivisions withimí stratigraphiealcontexts. It im-
plies a situation in which the problem is lo unders-
tand a sequence of broad events within a relatively
largerknowncontexí. It hasbeenmainlv usedfor de-
terinining phasic changes in building or occupation
sequences.Although it canbe usedothenvise.and as
a combinationof both bracketand seriescollection!
dating techniques.

Contextual dating is concerned ~vith esta-
blishing the age of specific. closcly related contexts
and stratigraphical nelationsitips. This implies direct
datinig of objects on series of objects ira vertical suc-
cessionand/orthe contextsin which thex’ are found.
although like Phasic dating boíh bnacket and series
colleetion/datingtechniqucscanbe used in conjunc-
tion witit it. Both Phasic and Contextual dating are
less techniquesand moreoveralístrategiesand implv
the presence of a pnoblcm or question titat is being
askedacrossa particularspectnmm.WhereasBracket
and Series collecíion/dating/daíing are methods or
techniques of collecling and dating singular or multi-
píecontexts(aboye).

Of the two types of stratignaphical condi-
tions commonlyencountcredin excavation,as fleld
archaeologists.it is the po-or soil contexts found in
badly eroded. open-air settlement environments titat
give us the most difriculn-. Comparedto the better
known niulti-sequential soil conditions of closed en-
v¿ronments.as found in cavesandrock slíelters.tito-
se sites~vithopen-aircontexts,especiallyin theWes-
tern Mediterranean Basin. are Ihe most problematie.
It is in Ihe case of eroded síratigrapitical conditions
witere tite tigittest excavational controis possible are
necessarv:controlsthat arecanniedout on a meter1w
meten basis and in some cases over smaller ground
surfaces. The potential fon good interpretation and
accurate dating of badly eroded eontexts are difficult
to deal with under tite bcst of conditions. especiallv
whei-e sevene agnicultural intervention and poor pi-e-
servationoventhe millennia havetakenplace.There-
fore. newwavsof tacklingtite situationas i~’ell asde-
velopmentof alternativetechniquessuitable to tite
circumstancesbecomemost necessary;if anyreliable

results from dating are Lo be expected.
Attention itas to be paid to thin stratigraphi-

cal interfacesin the soil. even ib the soil is eroded
arad subjecíed to heavv agrictmltunal actívities by the
seasonal use of the plow. Contranv <o ~~‘haí~vouldbe
expected. in rocky soil and especially where bedrock
is close to or emergingfrom the surface.the effects
of tlíe plow are not always as thorough in its destruc-
tion and redistnibution of surface matenials in mo-
derndav levels.It itasbeenobservedthat langequan-
tities of artefactscanbecometrappedor depositedup
againsílargenrocksor in bedrockcrevicesandunder
growingtrees. In which case.thev are well preserved
and likely not to havemovedven’ far from titein ori-
ginal place of deposition.Undersucit cireumstances.
if details of their contextual cnvironmentsare care-
fullv recorded.linear or horizontal deposition and
distnibutionof matenialsare reasonablyreliable.

Essentiallv. it is series dating technique
used ira <líe deep stmtigraphies that is most familiar
—as titis follows the principal of dating sueccssive
vertical strata—it is bracketdating technique~vhicit
os normally the leastusedandwhich hasbeendcvi-
sed to come to terms with dating diffícult contexts.
Tite fonmns in which bracket dating has been used in
tite sitesunderdiscussionconsistof datingindividual
architecturalfeatures.where vertical stratignaphyis
eithershallowand linear or horizontal in character,
especialí>’ where architectural elements are badly
preserved and alternative strategies of phasic on con-
textual dating need to be adopted. The metitod of
bracketdating architecturalfeaturesconsisísof da-
ting (1) post constructional. (2) constructional aind
(3) preconstruction contcxts directl-v associated with
a site’s various architectural features and activity zo-
nes. Tlíis is donebv carefullv collectingonganicma-
tenials for dating andartefactsfrom (a) an ancaadja-
cent to or otherwise directlv associatcd with some ar-
chitecturalfeatureor otiter distinguishingobject (ex-
tenorcontexts). from (b) within the xvall filí of apar-
ticulararchitecturalfeature(interiorcontexts),where
debnisitasbeenusedw’ith dn’ stonefilí (hencedating
material available) and from (c) bedrock fmssures,
crevicesandbedding soils beneaththc wall fílí and
tite architectunal element itself (inferior contexts).
Resultsof such bracketeddating. like serial dating
itself, if carefullycarriedoutcanquite accuratelyda-
te anarchitecturalelement.bothbv deductionandin-
ference.as well as contributeto the generalcitrono-
logical intenpretationby forming a chainof informa-
tive datasuitablefor a more detailedpicture.



200 WILLIAM H. WALDREN

10. BALEARIC PREHISTORIC
SANCTUARIES:
GENERAL HISTORY AND AGE

Tite Balearie prelíistoric sancluan’ while nu-
merous in the form of Tatíla Sauctuanies on the Is-
land of Menorca are found bar less frequently on Ma-
llorca. Titose that havebeenwell excavatedandsys-
tematically investigated on either island are few in
number. Of the 37 odd known sancluanies on Menor-
ca. tite Taula sancínariesof TrepucoandTorreta ex-
cavatedby M. Murnay in 1938; Torralbad’en Salort
excavatedbv M. Fernández-Mirandaand W. Wal-
di-en from 1975 to 1987 (Fernández-Miranda.Wal-
dren and Sanders 1995); Fernández-Mirandaand
Waldren,in prepanation;Torre d’en Gaumesexcava-
tedbv G. RosselloHondo;’ from 1975 lo 1986 (Rosse-
Ho Bordo-y 1987) and Sanctuaniesof So Na Casana
recentlyexcavatedby Plantalamor(PlantalamorMa-
ssanet1986) arethosethat havebeenthc mostexten-
sivelystudied.

In only one of Ihese, the MenorcanTaula
Sanctuaryof Torralbad’en Salort, has therebeenany
radiocarbondating carried out. Here. a seriesof 15
radiocarbondates are available for contexís ~vithin
tite sanctuarvas well as its immediately adjacent
areas(Figure 3). Severalof theseCarbon14 samples
were collected with tite expressaim of dating the
Taula’sconsínuction;an objectivetitat met ~vithsomne
successand proven particularly informative, not on-
¡y, regardingt.he site’s age, buthas also helpedto set
proceduresusedínter in dating otiter stratigraphical
itoi-izons elsewhere.

11. RADIOCARBON BRACKET
DATING AT TORRALBA
DE SALORT

During tite excavations and daíing sun’eys
at Tonralba in 1975-1978, two nadiocarbon samples
were collected aud subsequenídatesestablishedfon
sub-constructionlevels of tite sanctuaxyand its pre-
cincts). Titese dates in uncalibrated terms are: 880 be
±40yrs (QL-l ¡64) arad 890 be ±30 i’rs (QL-1089)
(circo 1000 cal HC in calibnated radiocarbonage)
(Figure 3). (Note: to distinguishuncalibratedradio-
carbon dates fi-om calibrated dates. designations of be
andcaí HC are usedandcited for comparativeand
descriptivepurposes).

Both uncalibratedradiocarbondatesfon To-
ni-alba. one taken from a bednock cre~’ice in the nor-
theasterncomerof the inlenion of Ihe Taulaand tite

othcr collected from beneaththe exterior southwes-
1cm ivalí of tlíe precinct.strongtv indicaheconstnie-
tion of tite Taulaof Torralbad’en Salortafler 900 be
(circo 1000 cal BC) (Table 5: Figures9 & 17). Titese
dales are fiírther subsíantiated it-y fmndings made in
zones outside and adjacent to the Taula precinct
which enableus to pinpoinl tite consíníctionof the
Taulaprecinctstill moreaccurately.

Tite neadings from zones outside tite Taula
precinctare in Ihe forní of severalcarebullyselected
and dated occupational leveis bound beneatil a Navi—
forní Talayot constnucted earlier alongside tite Taula
sanctíiarv (Figure 9). Titis carlier Talavotie stmcture
sitowed signs of being pantly dismantíedfor storíe
elemeníswhich were reutilisedin tite final construc-
tion of tite Taulasanctuaryprecinctafier 900 be. The
dates for constnuction or pi-econsti’uclion of tite Navi-
fonm Talayot are: 1080 be + 70 yrs (1310 cal BC)
(QL-1433), 107<) be ±60yrs (1284 cal HC) (HAR-
2908b) arad ¡020 be ±70 yrs (1234 cal BC) (HAR-
2980a),datespredatingnotonlx- the Taula sanctuan’
but tite Naviform Talayot itself. placing the dismant-
ling of Ihe stone elenientsof tite naviborm structure
fon the constmclion of the Taula sanctuary precinct
two or more centunies aflen tite construction of (líe
NaviformTalayot.

Titis establishedah most a relative dating
with some radiocarbon bracketing of the Taula sane-
tuan’ constructiomí dates. l-lowevei-. tite probabilit-v of
a sÉilí more accurate date of construction of hhe Taula
precinctcomesfrom anoccupationalradiocarbonda-
te collected at the baseof a radial mxall built off but
attacitedat Ihe easlemend lo tite souíhwestivalí of
the Taula precinch. cited canlier at circo 880 and890
be (1000 cal BC) (QL-1164andQL-1089). datesfor
pre construetionor constructionalleveis. Titis later
level. anoccupationone. is datedal 760 be + 50 vi-s
(QL-l 165) (900 cal HC) and demonstrates the Taula
precinctalncadybuilt and in fulí use. It bracketsthe
preconstnmctiondatesof circa 880 and 890 be (100<)
HC) fon the Taula’s inner northeast comer and Ihe
precinct’ssouthwestwall arad thaI of the radial ~vall
built onto tite outerwall of tite Tania precinctof dr-
ca 76<) be (circa cal 843 cal HC). indicating a coras-
truclion date for tite TanIa Sauctuan’ of Torralba
d’en Salort of circo 900 be in unealibrahed terms, or
1000 cal HC as a calibrated date. This is furthcr
substantiatedx~ten we considertite otiter canlier da-
tesfor Ihe NaviformTalayotarad its adjacentarcas.

Whule titis dating seriesdemonstratestite
bracketcollection techniquein operation.giving so-
lid constníctionalparametersto tite TanIa of Tornal-
ita d’en Salort. it does little but infer the probable
datesfor tite constrtmctionof (líe otiten excavatedarad
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unexcavated Taula sancluanies, While mosí of tite
MenorcanSanetuarieswereprobablylargcly eontem-
porarv in their useat sometimeoven tite fulí sealeof
their ehronobo-gt a wide range of constnzction dates
eventuallycanbe expected. as titere is no reason or
evidenceto believe that they were alí ituilt wititin a
short peniod ob time. some e~’en being of late cons-
tmction. The caseof Torralba is cited hereas a case
in point and tite dates offered are 1w no mearas given
asanindication of the ageof alí suchstrnctures.Be-
fore ara accurate rarage of construction dates is possi-
Wc, concededciforts Lo date<he sancírmariesusingsi-
milar means.~~-illitave to beundentakeninotiter Me-
norcan sanetuaries.Regardingstratigraphy,eachar-
citacologicalstationwill itave its own setof pnoblems
and responsesnegardingsamplecollection.as well as
the citoicesto- be madeconcerningIhe besístrategies
to use in view of theparticularquestionsasked,

Similar collectionanddating techniquescan
be demonstratedhowevenLo havebeemícquallyas ef-
fective when used in answeningquestiorasof age.
constructionand utilisation in other sites examined
in tite cunrentstud;’. Meanwitile. the Menorcandates
citedandthe appnoachesusedhavebeenexamninedto
give Ihe readersome idea. if oralv a small o-rae. as lo
the wav radiocarbonmelbodand tite techniqueswere
usedarad applied on Ihe dating of tite Taula. andal
<líe sanietimegive rara ideaof what we might expect
ira dating ranges for such siructures in the future. Al-
so they have been given in orden to set tuture guideli-
nes and sitoxv the development of tite tecitniques. sin-
ce titeir fírst application in Torralba,

12. THE MALLORCAN
SANCTUARIES

In alí. on Mallorca only 7 prehistonic sane-
tuariesare know’n. 01 titese most ha~’ebeendated,as
quotedfrom Ihe existing literature,to- be latein chi-o-
noiogs’. circo 500 BC to 200 AD. Titis has been
mainly interpi-eted from anddeterminedby the wide
namígeof imponedclassical potterv togelherwitit late
indigenousxyanes found durirag excavations.Al <his
point. it sitould be mentioned that similar imponed
and indigenous pottery, obviously of tite same citro-
nology. are fo-urad almost as a matter of ro-utine in tite
upperoccupational and abandonmentlevels of not
onlv tite MenorcanTania saractuariesbut in almo-st
ever prehistonicsettlementcontexíon both islands
as well. On tite basisof titeir kno~vraage. tite;- are re-
habledating matcnialsonly for late occupatioíí arad
abandonment dates in sucit sites. but little else. Mo-
neover,suchraíaterials.o-ji Iheir own arad takenal fa-

ce value, are líighly deceptive and do little lo speak
fon tite tnme age of tite sanetuanies. titeir duration of
use. ftinction or the ~‘aniousactivities that lo-ok place
throughout<heir histo-rv.

Titere itas beena tendencvto evaluatetite
ageof Mallorcan LateBronzeandIron Age (Talayo-
tic and Post Talayotic) saractuan’ morauments, as well
as titeir Menorcancounterparts.to their late or ulti-
mate use as ritual sites. rather titan lo mate anv at-
tempt to date their constructionor preconstruction
contexts. Nor lías titere been much effort spent to da-
Le tite adjacent struclurcs on arcas arorusd <he sane-
tuanies ira order lo determinetiteir true age 1w asso-
ciation and inference. Whenestimatesof titeir cons-
truetion and duration of age itave beenmade.sucit
assessmenthavebeena relativeestimaleand fon the
mo-sl pana matterof guesswork.Titis hasbeenequa-
llx’ ti-rae fon o-titen buildings ira the [3alearicarchiteetu-
nal assemblage. In Ihe case of saractuanies. there has
beemíver little attempt<o s<udyor integratethem in-
to a generalarchitecturalseheme.otiter (hanira tite
mo-st rudimentaryway. againira relativeterms.Fui--
thermone. titere has beera even less ello-ii to place
them in proper perspective within tite general spitere
and activity of <he social arad economic organisation
of tite settlements; of which the-v were so- obviously
an integral and importaní pad. To do so- has been
o-rae of <he maimí raíaisarad long <cmi objectivesof <he
current investigahio-ras.

Tite Mallorcan prehisto-rie sanetuariesre-
garded as being of late date. based on an artefací tv-
po-lo-gv of indigeno-us arad imported classical pot
sherd evidence. are Ihe Saractuanies of So-ra Oms(Ro-
sselbo- Bordo-y aud Camps 1971) and tite Sanctuary
Group of Almallulx (Fernández-Miranda. Enseñat
and Enseflat 1971). Whule 5 of (he 8 known Mallor-
can saractuaries do have <he somewhat general itor-
seshoeplan xyith an apsidal shapedrean aspect.cita-
racteristie of the Menorcara Taula saractuanies. raíost
bearlittle othersiniilarity in constructionto tite Tau-
la sancluariesof Menorca. This is basicallvbecause
of the missing central ‘F shaped tanIa sto-nc arad
concavefrontal aspectso iradicalive of tite Menorcan
sanetuanies.Ira tite place ob tite o-nc niassivecentnal
TanIa elcrnerat. lite Malloncan countei-parts have 4 or
moreshort. cylindnical. drum-like sto-rae units placed
at cardinal po-ints wi<hin tlíe interior of tite sanetuan’.
Titese anethoughtby so-meinvestigators(tite authors
incímíded) lo itave been used as altars upon ~yhichto
place offerings or to mate sacnifleesratiter titanae-
ting as ro-ofsupportingpillars.

Those consideredas carlier Iypcs are <líe
Sanctuai of Son Man (GuenreroAvuso 1983. 1995),
Sanctuaí of SesAntigors (Co-lo-minas1915-20)and
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the Sancluaries of S’Illot (Rossello Bordo-y and Frey
1966). Tite consensus of opinion reganding the age of
tlíese canliest Mallorcan sanctuaries nanges fro-m tite
y-VI centuniesSC,Thisplacesítemmuch laten tlían
their Menorcan co-unterparts. which so-me authorities
believe are as early as 1800 BC; although there is no
empirical evidence witatsocvci- for such antiquin’ (e.
g. Tonralba den Salo-ml construction dates) otiter than
titeir similaritv of form to tite MalteseTemples.to
wlíich titey have o-fiera beencompared.Onceagain.
iveneedremiradoui-selvesthat up until no-xv estimates
as to age have rested on tite relative dating of the nía-
tenjals enco-unteredwithin the pnecinctsof the sanc-
tuanies(materiaísrepresentingtiteir Iast usearad no-t
possiblecarlier coratexts)or estimatesbasedon anchi-
tecturalco-mpanisons.Until necentlyno-thinghasbeera
do-rae 1w mo-re meihodologiealmearasto determine
ageity Ihe use of absolutodating strategies.such as
thosedescribedhere,

Weshould also itear ira mmdthat titese mo-
numentsundoubtedly were peniodically clearedout
arad purged of carlier debnis arad other signs of carlien
occupationira tite lo-ng co-urseof thein histoi-v. Little
would remain of titese cartier materiats. apart Cro-sra
occupational debris on which thev wei-e buil t. incor-
poratedmt— titeir building, or walked into the fo-br
duningoccupationor evenlater redistnibutedby agri-
cultural activity, once ouíside the precincts of the
saractuaries.

13. THE PREHISTORIC SANCTUARY
OF SON MAS

The Son Mas sanctuarvis situatedat tite ex-
treme easterrx end of a Pijo-cene alluvial flatiarad
known locally as tite Píadel Rei (Plainof tite King)
(390 45’ N. 60, 66’ E), neartite mo-untainvillage of
Valldemossaira Malbo-rca’snoi-therra.co-astalJurassic
limestone sierras, The plain o-ra whieh the sanctuaí
is locatedlies at an altitude of 400 meterso-verlo-o-
king the sea amíd is tite result of waten shed arad so-ii
erosion.Tite flatlandsare part of así extremelvfenlile
intermontane basin created by soils that ha-ye been
eroded down fnom the surrounding hilís and mo-un-
1am nangeknown as the Teix Range.which endose
the castenra and southern sides of tite alluvial fiatíarad.
The rieh alluvial soils of <he basin are exploited to-
dayb-v fo-un major nesidence-estates.kpownlocally as
fincas: Son Mas aud Son Moragues at tite eastern
erad of Ihe plain arad Son Fenrandeil arad Son Oleza
o-ra tite western end (Figure 5).

Tite Prehistoric Sanctuary of Son Mas. with
its separateinvento-ny of absolutedatings, is o-nc of

Figure5.- \l<ip ofilie coastalchau,of simes. Ihe PIt del Reí atíd vid-
nitv showing dic research sites arod ¿heirloeatioií within Ilie catch-
mei,ts.

three sites making up a single catchmeni anca cu-
rreratly referred to- as tite Fenrandelí-Oleza-Mas Pro-
itisto-ric SettleínentCo-mplex. Fachsite ira tite catch-
ment has its panicular dating sedes. which fo-nm
smaller. individual catchrnentarcasthat ovenlapto
createtite chronologicallycomplexaradspatiallv lar-
gen o-nc. Ira turn. titis langercomplexitasbeenusedto
mate up tite nucleus of a sliIl more extensive site
catchmentareathat includes arad incorporalesstill
other small adjacent sites, as illustrated aboye arad
Tables 1-4.

Discovered in 1987, tite So-ra Mas Pi-chisto--
tic SanctuarvCorarasa ven’ recentpanof a moreex-
tensive excavational arad research programme under-
way since 1968.which noto-nly compnisesthe imme-
diate catchmenh area of the alluvial plain but. also.
adjacentpeilpiteralaneaswithin a 4 kilo-meterradius,
including tite Ferrandelí-OlezaPreitistorie Setíle-
ment Co-mplex. discovered ira 1978 (Waldren 1982.
t986). arad tite Rock Sltelter of Son Malge, disco-ve-
red ira 1968; reportsof which have ira tite interiní
yearsbeenpublishedira a ratimberof accourats(Wal-
dren 1982, 1984. 1986, 1987).

Excavationsand otherevidencecollectedto
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Figure6k- Survev & exc¡ivaition e~tcnsion quadraals & grids. Pre-
historic sanetuan’ of Son Mas (Valldeíssossa. Mallorca. Baleares.
Spain). I)istribution of beil bcaker potlcrv.

date stronglv suggeslsthaI exploilation of thc rich
alluvial sojis of the basinas well as areasadjaccnt[o
it toek place.perhapsin a similar manneras al pre-
sent.in ancienítimes from as cari as the Third Mi-
llennium and from evidence in nearbycave contexís
ex-eh carlier (Eourth lo Sixlh Millennium). Eachof
theseresidence-estatesor fincasprcsentlycxploiting
ihe pum havecloselvassocia¡edprehistoriearchitee-
tural Icatures and ac¡ivitv zones on thcm, xvhich
strongl~supporísa occupationalcontinuum.ono ihal
is nol loo dissimilar to [he presenídav exploitalion
and settlernen¡patternof thc plain. One of the aims
of the current researchhas been ¡o understand¡o
whaí degreeoccupationalconlinuumrnay or max not
havetakenplace.

Whilc diereare28 recordedprehistoricsites
found wi¡hin a four kilorneíerraditísof the plain. ¡he
more pertinem-i¡ of theseare located~~‘ilhina smaller
gcographiczoneor catchínen¡,thai of a two kiloníe-
ter radius.Of Ihe two catchmentarcas,it is the snia—
ller on. madeup of [líe Píadel Rei as a pivot poiní.
íhat forms Ihe nucictís of [he larger foar kilomcler
catchmcnt(Fignres6 and 7). This smaller group of
sitesform a seriesof what is referredto as individual
environínentalcatchmcntswithin the largeone. The-
se hayoprovenover time [o be both conlemporarvin
chronomclrx’and archacologicalcontextsandconíbi-

Figure6B.- Surx-ey & excavatio,, exiension qsiadrants & grids. Pro-
historie ganesuarv of Sois Nl-as (Xralldeawossa Xlallore& Baleares,
Spain). Disíribution ofstratigraphic sections.

ucd. thev can be studied as a singlelargo environ-
mental inodel; one that demonstratesan inleractive
prehislorie conlinuitv for thc area. During the lasí
ten years.it is Ihesecoínmonlvsharedenvironmeníal
characícristiesand ¡lic way thev correlatedalong ¡he
wliole of [heir spatial and ¡emporaldeplovmentIhal
havebeenthe local point of investigationsand re-
scarch throughout ihe plain. These relationships.
spanninga fotír thousandyearexploitationof the fer-
lile plain. offer us an unusualsíudyopportunily. Ono
w-here¡he individual. iníerrelatedaclivitx- ionesform
nol only a wholebuí more importan¡ly revealimpor-
1amdetailsof ¡hesocial.economieand religiouscon-
dilions during [hediffcrent periods.so giving furthcr
insight jato Ihe lives of the inhabitanís.

14. TIIE ARCHITECTUIiAL

FEATURES

The foundaíioris of ¡líe Son Mas Sancluarv
are madeup of large~íc11shaped.tighlly flited (nos-
lcd) limesloneblocksas largo as 2in by 1 75¡n in ¡he
exterior ~vallslo ini by 1 Sm siones in the interior
~valls.forming a líorsc-shocshapedprecincí roughlv
12 by 13 mcters iii area(PIale 1). II hasanapsidal or
naviforín rearxvall in the norlhwes¡ and a concave
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Plate 1.- Prshistoric sanctuary of Son Mas (Valldemosa, Mallorca). Excavations of 199 1. 

frontal wall with an entrance in the middle, facing 
the southeast. The two meter wide entrance is flan- 
ked by massive upright stones and at one time pro- 
bably had equally massive lintel stones, spanning the 
uprights. It is the concave front wall and entrance 
that bears the most striking similarity in plan to the 
Menorcan Taula Sanctuaries, as well as in certain 
respects a résemblance to the considerably older tem- 
ples of Malta. Son Mas is the only Mallorcan sanc- 
tuary so far to have this distinctive concave frontal 
aspect, al1 the others having their fronts squared off. 
Whether or not this particular feature is an indication 
of chronological age or architectural influente on the 
part of the builders of the Menorcan sanctuaries is 
not known. As the radiocarbon and artefact evidente 
shows, there is strong argument for the existence of a 
much older structure having been on the spot earlier 
than the one visible at present. 

While most of the excavational work has 
been carried out on the inside sectors of the sanctuary 
precinct and areas immediate outside the walls, the 
outer fields have been every bit as informative as ex- 
cavations on the interior and, perhaps, even more so 
in certain respects. Recent excavations have shifted 
emphasis to dating surveys and retrieval of materials 
and other data from the outer lields, to the South and 

southeast of the sanctuary. This has been done to as- 
certain the type and range of activity in these sectors 
(Figure 6). Evldence shows that not only were the in- 
ner sectors of the sanctuary periodically cleaned out 
and the materials disposed and redeposited by diffe- 
rent means in the surrounding tields. Evidente also 
shows that the outer sectors were arenas for various 
exterior activities. These exterior areas are at present 
giving us richer and more varied information than 
the inner sectors, especially as to the true age of the 
structure and ritual areas, the function(s) and the ex- 
tent of the different t!ypes of activity carried out over 

. time. These sectors aro also giving us a very good 
idea of the way various religious and social activities 
were carried out, detailing the site’s ritual and other 
uses during the different prehistoric periods. 

Through the various dating strategies and 
techniques used, it has been possible to test their ef- 
fectiveness a well as construct a stratigraphical and 
phasic chronometric sequence for each of these sites. 
Profiles in which we can recognise sets of stratigra- 
phical conditions that are similar to one another and 
which are in themselves predictable and that reoccur 
within certain variation throughout most of the sites 
(Figure 7). One can veritably predict and expect cer- 
tain conditions in advance, in areas as yet unexcava- 
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teddueto theserecurrentcharacteristics.Thishasgi-
ven onethe senseof being ableto approaehunexea-
-vatedareasxvith a kind of forekno-wledge,basalon
experiencegainedfrom previoussectorsalreadyex-
cavated.Thisneedlesslo saycanbeadvantageous,in
that any deviationfrom contextualnonn during ex-
cavationis almost immediately recognised.thus gi-
ving us the oppcrtunity tú test and perfect sorneof
(hetecliniqueswithin variousenvironment.

Descripiloasof dic vanous colleetion me-
thodsusedare besí illustrated in [he samplesections
in Figure 7, where they were cmployed on dating
walls, otherbuilding elementsaud in individual con-
texts in more open areas.The schematicsgive us a
graphic or sehematierepresentationof [he various
kindsof stratigraphiceonditionsenceuntered.both in
[he sanctwarvaud its surrounding fields. They also
give an accountof the location of dic numeroustest
samples and analytical resulís in the stratigraphy,
exempli~ing, as they did in ihe caseof the Menor-
can Taula Sanctuaryof Torralba den Salort. the va-
Inc of usingradiocarbonmethod strategicallyand in-
novatively. not oniy, lo solve contextualandehrono-
logical problems,but alsoto singleout specific acti-
vities in the history of the structure.Most of ah they
demonstratethe kind of resultspossiblewith a dedi-
cateduseof the method.In fact, on the basisof their
successin ihe Torralba site. they wcrc permanentlv
adopíedas panof generalon-sitemethodologyin ah
of theresearchsitesexamined.

Fqually interesing is [he fact that despite
(he erodedandoften disturbedstratigraphicalcondi-
tions preseníin Mediterraneanstratigraphies,the ra-
diocarbondatesreceivedfrom open-airenvironments
correlateremarkablyweJl with the sequeneesfrom
tl~oe decpclosedstratigraphiesof rock shellersaudca-
ves (Table 4). This has allavedsorne doubtsas [o
possibledifferencesbctween[he two contrastingen-
vironments of cavesand open-air conditions, from
the standpointof specimencontarninationby rainwa-
ter and other naturalagencies.The datescompared
hereshow no significant differencewhatsoeverbet-
weendic twa The mainchaiigethai oceursin speei-
men preservationand condition talcesplace in arte-
faetssuch as boneand pottery found in open-a¡rsí-
tuations.wheresurfacealterationin theseobjectsare
mainly broughtabout 1w movemeníin [he soil over
time: actionswhich can notably aud seriously alter
[heir stateof preservationandsuperficialappeamnce.

15. THE SITE EVIDENCE

sanctuarvis certainlvoneof [he most interestingas-
pectsof [he latest chronometricsurveys.Ihe impor-
tanceof lis antiqnity is sharedby [he site’ s duration
of use as a ritual centre during a period of several
millenniaand the insights it gives us in terrnsof so-
cial and econoxnic conditions. Radiocarbon dates
show [bat this spanof time beganin [he local Preta-
layo[ie Period (Chalcolithic-lnitial BronzeAge). ci,’-
ca 2000 cal BC [o 1250 cal BC. and continued
through[heenswingTa[ayotie audPostTalayoticPc-
riods (Bronzeand Iron Ages).circa 1200 cal BC [o
200 cal HC. with occasionaluseas late as 200 ALT
This is a durationof useas a sanctuaryor ritual site
of rcmarkablylong length canbe demonstratedas a
chronologicaldurationof sorne2300years.Thisfac-
tor more [hanjust suggeststhat [he site was a centre
of ritual aud religious useduring thai time but pro-
bably was used by [he entire region of ihe alluvial
plain over[batperiod.

The various radiocarbonanalyses resuits
were provided by ihe Koninklijk Instituut voor het
Kunstpatrimonium.Brussels.Belgluin (Dauehot-De-
hon and Van Strydonck 1979; Van Strydonck and
Van der Borg 1991?,. me Pretalayotic radiocarbon
resulis,demonstratingthe oldest levels of [he sane-
tuary are four charcoalsampledates, 4119 cal HP
(2170 cal BC (UtC4676); 3852calHP (1903 cal BC)
(IRPA 909) and 3824 cal HP (1875 cal BC) (IRPA
908)and 3767 cal BP (1818 cal HC) (U1C2020) (Fi-
gures7. 8 and 9), takenfrom inferior levels in diffe-
rent archacological sectors outside [he sanctuary’s
precincís (Figure 6). Ihesewere [alcenfrom strata
containingunusuallylarge quantitiesof geometrical-
ly decoratedBenBcakerpottery andotherdecorated
andundecoratedfine wares.as well asotherartefacts
of Prelalayoticorigin andiypology.

SeverallaterPretalavotienon-Beakerradio-
carbondateson charcoal. associatedwith pottery of
[he period, alí from different sectorsand inferior le-
veIs insidethe sanctuary,havegivenus datesof 3221
cal HP (1272 cal F3C) (Utc2756);3121 cal BP (1172
cal BC) (IRPA 1053); 3111 cal HP (1162 cal BC)
(IRPA 1052);3111 calBP(1162cal BC) (IRPA 976)
3109 cal HP (1160 cal BC) (IRPA 976 and mark a
sírata(aid down just prior lo theconstructionof the
later BronzeAgesanctuarystructure(seeFigure II).
Thcseresults are interpretedas interface datesbet-
ween [he upper eontextsof the PretalayoticPeriod
andihoseof theensuingTalayotic levels.

Otherlower Talayotic leveis (Level 11). re-
presenting[he constructionalphaseof [he l3ronze
Agesanctuarvfoundations.havegiven us severalda-
[es: 3069 cal HC (1120 cal BC) (IRPA 984), two
identical dates from different sectors: 2776 cal HPThe exceptional antiquity of the Son Mas
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(827 cal HC) (IRPA 1058) and2776 BP (827calBC)
(UtC 4256) and one date of 2740 cal HP (791 cal
BC) (UtC 1255) seeTable 1 for completelist). What
is intcresting about thesedates is that they coincide
perfectly with ageassessmentsbasedon similar pot-
ten’ tvpology andother organiesamplesradiocarbon
datedfrom earlyTalayoticcontex-tsin [he nearbvSon
Ferrandelí Talayotic YoungerSettlement(Table 2).
as well as [he funerary levels al [he Son Matgerock
shelter(Table 3).

Tbe contemporaneityof Ihese datesis Thr-
[her substantiatedagain by [he Forrandelí-Olezaset-
tlement site’s cons[ruction and occupation dates.
whereseveralsimilar contextswith similar dateran-
gesarefound for two of [he site’s four Talayots.For
example,Taíayot 1 (TI) of that site hasprovided us
with two preconstructiondates.one interior andone
exterior readingof 3120 cal HP (1170 calBC) (IRPA
1041)and 2915 cal SP (965 cal HC) (IRPA 813) and
an interior constructiondate of 3038 cal HP (1088
caí BC) (QL 1531). Both setof contexíscontainedsi-
milar potterv evidence. Recentlyother results ha-se
been obtained from Talayot 4 (T4) of the site for
[bree interior occupational/construetionalleveis with
datesof 2924 cal HP (915 cal HC) (IRPA 907),2777
cal HP (828 cal BC) (IRPA 880) and 2739 cal HP
(790 calBC) (IRPA 101(s). againhaving identicalar-
tefact materjais(Chapman.Waldren and Van Sn-y-
donck 1993). Ihese furíher support [he relative age
assessmentsfor [he sanctuary’5 occupationandcons-
truction during a similarage rangecirco 800 cal SC
to circa 1000cal SC.

In the Son Mas sanctuar5,similar contexts
andmaterjals[o thoseof [heSonFerrandelíYounger
Settlementha-sealsogixen us severalcomparableda-
tes. The Son Mas sanctuarydatesare: 2776 cal SP
(827 cal HC) (UtC 1256),2740 calBP (791 calBC)

(UC 1255). A numberof dateslater [han 800 BC
from the sanctuarvassociatedexclusivelywith mdi-
genouswarescanbe found in Table 1, ah of xvhich
pre-date[he classicallyknowndateof 654 BC for [he
Carthaginiansettlementandcolonisationof [headja-
cenÉ Island of Ibiza. This w’ould ah btu nneout [he
possibilitv of strongCarthaginianinvolvementin [he
Mallorcan Talayoticsanetuariesas suggestedby one
local investigator (Guerrero Asuso 1982, 1983,
1995)

There is howcvers’en’ little doubtthaI Car-
[haginian trade items as well as later commercial
eonnectionsn’ith [he Puniecoloni’ of ffiiz~ did occur
in [helater stagesof theLateTalayoticPeriodandalí
through [he Post TalavoticPeriod on Mallorca.Evi-
denceof [his is found in quantitv and almost as a
matter of routine in sites of [bis age. None of [hese

tradegoods howeverappearin any of [he sites exa-
mmcd in levels dated earlier than the 5th eentury
HC; althoughonemustnot míeout [hepossibility of
sornecasualelassicaltradecarlier [han this. On [he
other hand.[hereare strongsignsof tradeandother
eonneetionswith (he Celtie mainland andevencar-
lier Hallstatt influencesas early as circo 850 HC-
1250 HC (Waldren 1984). Whetheror not Phoeni-
cian and Carihaginianconunercialandmaritime ac-
[ivities were responsiblefor [he arrival of [hesecon-
linenlal cultura] influenceand ciassiealtradegoods
into [he Salearicsare mattersfor moredetailedms-
pectionelsewhere.

MIer 650 BC, hoxvever,thercis ampleproof
of tradeandother influencefrom the Puniecolony of
Ibiza con[inuing until theRomanacquisitionof Car-
[haginian in[erests in the Balearicsin [he 2nd con-
trío’ SC. Proof of tbis tradeaboundsin alí the mdi-
genoussitesinvestigated,just as [hereis ampleproof
in [he quicklimeburials of the sameperiodof strong
Celtie influenees(Waldren 1984). Evidenceof [hese
latereonnectionsis found in [he abundantiron arte-
facts of Celtie t~’pology and probable manufacture
that appearin [he inhumation in quicklime burials
datedfrom circo 650 BC until circo 100 AD (also
see Waldren 1984: 409-451)as well as other burial
practicessuchas [he construcifonof [he stonetomb
necropolis of Son Real, Mallorca (Tarradelí and
Woods 1976).

For the latter stagesof [he Post Talayotic
Iron Age I’rom 450 BC forward, [he Son Mas radio-
carbondatesare more in number[han formerly and
are representedby 2354 cal BP (405 cal SC) (UtC
3933). 2356 cal HP <407 cal SC) (UtC 3188). 2356
HP (405ca1HC) (UtC 1066) and 2348 cal SP (399
cal SC) as well asother late datesup until (he First
Centurv (Table 1). There are many dates available
for burial contextselsewherefor this ver-y samepe-
riod. The reasonfor [his hasbeenoneof a matterof
priority in the collectionand dating of samples.Ihe
s[rategy being onecentering radiocarbonsurvey on
[he Pre[alayotie and Talayotic contexsrather [han
tite ínter phasesof [he site, where [he presenceof
classicalpottery doesnot requireradiocarbonda[ing.
The greatabundanceof classictradegoodsof known
agein [he upperlevels of [he site leaveslittle doubt
of [heir ageand [hecas access(o suchgoodsbv [he
local populaceaccountsfor íheir presence.It hasseo-
mal more informative [o use radiocarbondating
whcreit xii]] give [hemostresultsand answer¡heiii-

des[ rangeof questions.Although anextensiveseries
of sampleshayo beencollecíed from late le-vds and
seheduledfor analysis as contextual chronological
checksraiher Ihan confinnationof [hedateof classi-
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Figure 7.- Exaoasple ofschensatical straligraphic sectior¡.

cal pottorv.
The classiealtradegoodsare mainlx’ of pot-

ten’. consistingof GreekAttic xvaresof [he Sth con-
turs- SC. a gr-cal deal of earlv. middle and late Ro-
man Campanianpotterv creditableto the 5th to 2nd
ccnturyHC ami Punic wares of the sameages. This
latter seriosof indigenousdatesandthe classicaltra-
de goodsof known typological ageconfirni the VIIth
[o IVth century SC contextsof [he sanctuar-v. Still
other dates confirrn the fir~al use, destn¡ctionand
abandonmeníof 4to Son Mas sanctuarvin [he Hlrd
to llnd ccnturv SC. as x~ell as occasionaluseas late
as 200 AD. This ultimate phaseis reflectedin [he
broadvariotv of RomanTerra Sigillate and laterfine
wares found. both. inside and outside[he sanctuarx’
in the uppermost lovels.

Basedon Iheevidenceso far. no notablelv-
pological gapsappeareithcr in [he lateor earlyetas-
sical pottory assomblages.especiallywithin the von’
last stagesin the sanetuarv.Evcrv stvle of classical
ceramieis present.fr-orn [he ver- ornate[o the most
common wares. This goes for qualitv glassobjects

Anal No. Lab. No

2.
3-
‘o.
13.
23.
24.
28.
34.
40.

IRPA 909
IRPA 908
IRPA 984
UC 1256
IRPA 1257
IRPA 836
UIC 1258
Ute 1001
IRPA 1024

CALIBRATED RADIOCARBON DATES

Quadraní Dale HP

809 3852 HP
905 3824 HP
8L8 3069 HP
SU 2776HP
9K6 2626 HP
8M6 2655Bp
9K6 2549 HP
8M6 2229 HP
813 S3ÓBP

Date DC

903 BC
1887 DC
1120 HC
827 BC
677 PC
606nC
594 HC
zsonc
1414 AP

Figure 8.- Exansplc ofscheniauical strasigrnpliic section.

andothcr tradegoodsas weIl. Therecanbe xciv lit-
tío doubtconccrningthe wcalth and probablestatus
of dieseiteíns. particularl~asthey are in the contexts
of a sanctuary.whercone would expectlo flnd thcm.
At the sametime. ono is continuallv reniludedof [he
apparenteasy availability of such ibm5 of frade.
which reachedwcll into Ihe most remoto mountai-
nousarcasof [he island.

Whilc it is essential to understandmore
about tlie oconoinieandsocial impor-tance¡hat thcsc
tradogoodsheid among[heindigonouspopulalionin
general.for [he moment. [heroare otitor ¡flore pr-es-
sing problems.What mainlv concerns[he immcdiate
rcsearchis a bcuerunderstandingconccrning[hese-
quonceof eventsboth in and outsidetho sanctuarv.
during its transitional stagesof dovelopmont.where
little or no classical trade goods are present. for
example.This is equally true for [hesiagesinvolving
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16. THE SANCTUARY’S SECTORS,
STRATIGRAPHIES AND DATES

A hill accountof [he site’s difforent str-ati-
grapbioscanbe found in [heappropriateliterature (e.
g. WaldrenaudVan Snydouck1995 ami 1996). Be-
causeof [he lack of necossars’space,only a small se-
lection of site’s oxcavationalsectionsare illustrated.
Thesefew and ihoso in [he morecomprehonsiveae-
counts are ilustratod in or-der lo demonstratemore
elear-lv [he location of (he many testsamples.Thisis
donetú give (he readera beitor ideaof [he contexts
andenvironmeulfr-orn whicb [beyor-iginatod.

The site ~vassur-vcyedalongtwo baseunes:
one mnning nor-th-south. [be othor east-west.The
aiea has beendivided along [besebaselinos into 3
metre by 3 metro (9 rn

2) masterleitor-/numberqua-
drantsin dic forni of columns(loUers. G-V). mnning
nor-tli-south.and rows (nurnbcr-s. 1-20). r-unning casi-
wost. forrning an overalíareaof 2736 rn2 (Figure5).
Eacbof [be masíerlettor/numberquadrantsare fur-
[hor subdividedinto 9 individual 1 meter- sub qua-
drants. 1-9. Titis meter1w meterdivision assureslite
bostof control. ni [he for-m of small andhighlv rna-
nagoableunits.giving us a detailedrecoid of [hede-
position and distribution of [he ar-tefactsaud other
impor-tanímaterialsanddatapoints.A little overono
third of [hesur-veyedarea(89<) m2) hasbeenoxcava-
lcd tú dato.

17. CONCLUSIONS

[be earliestpbasesof [he site’s use as a ritual area.
wheroihore is a similar laek of detail. By aud lar-ge,
it is diesetransitional ami carlier- contextstbat noed
rnucb mor-eclarifícation. chronologicallyand not so
mueh ihoir cor-relation and con(inui[y with [he later
more historical evidonceand contexis. Those lattor
síages.wbich doM with highl~’ datableolassicaltrade
goods.will be much easier[o interprotwhenthetime
comestú do so.

Cer-tainly. tho ovidenceand dates rocoivod
so far show an overalí continui[y in [be funetion of
Ihe site as a ritual centro. as woll as its contempora-
noity with other nearbyoccupationalsites. However,
aspointed out. [hero is still a groatdeal [o be loar-ncc!
concer-ning[he interactionbctween(he var-ious sites
and [heir síagos of dovelopmont in chionological
ter-ms. as well as social audoconomie terms.Espe-
cially [bose intermediatesíagos[bat link [he latost
andearlies[ evideneetogother.without whicb abeiter-
under-standingami clearer picturo of ex’cnts would
nol bepossible.

Thedating survovsarosill simplistieby na-
[uro.Thebasicbelief thai radiocarbondating is of lit-
tle valueotiter [handoneextonsivelvandwith a clear
idea of wba[ hoy are [o serve is still for-mosí. as is
[he bclief [bat [be mothodprovidesus with [hebest
toel for arehacologicaland ebronologicalinter-preta-
tion. pr-oviding [bat it is usedpropcrlv. Thoro is also
[heconvictionthat (heenclosoddataand infor-mation
is [hebesíexamploof what [hemethodcando whcn
usa! in [he proper-eonditionsandwi(h olear objccti-
vos in mmd.

Tbo rosults of [he var-ious radiocarbonda-
ting survevshayo provided us witb [be Pentapartite
Chr-onologiealFrameworkillustrated(Figure 10). As
it is representedíbero. [he illustration outlines [he
prehistoric landmarks and largor- obronological is-
suesas suggestedbv [be curront masterinventory of
more [han [breehundredradiocar-bondates,the ma-
jorit~ originatingsite reservoirsdiscussed.While [his
frameworksenesLo delinealedramaticallvtite jira-
nology of [be Balcanesin generalperiodicand pba-
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sic ter-ms. it is stili a tentativo sebeme.in neod of
mucb moredetailson a broadergeogr-apbicscalo. It
repr-esentsa wor-king h~potbesis.onewbich is based
in chronomet¡ and not in relativo chr-onologyas so
many schernebefore baveprovided. The individual
dating or- sito sun’oys found in [he presentpublica-
tion baveboendevised[o copewith moro immediate
noeds.

1 n [be toxt. ~vehayo soon bow [be var-ious
motbodsof collectionandstr-ategiealdating ha-ve co-
me about.how [beyhayo boen usedand sorneof (be
r-esults dorived [o prosent.The value of [be presont
investigationsis found in tho manner in wbicb wc
are able [o comparo(be evidenceobtainod from one
site with tbatof otbors,botb in andoutof [hegeogra-
phic cacbrnentoxamined.It is obvioustbat [hesesi-
tes are closelv linked geograpbieally.chronologically
andcul(urally.

In [he caseof tho ProhistorieSanctuarvof
Son Mas. we are able[o group tbe data into ¡heso-
par-atecategoriesor phasiccontexts(witb a final in-
cipient occupationalphase)on tho basisof [be dates
frorn [be sanctuary’sstratigraphicalconditions. site
areasand artefacts.Eaebof [besogroupsbroadlyco-
rrospondswith a ono or t~vo contextualpbasesollar-
ger ebronologicalporiodsand doM witb <he var-ious
activities in [be histor-y of [he sanctuarystr-uctur-e.
Tbeseover-lap eacbotbor and dio divisions as (hoy
appoarbereare arbitran’ for discussionand [be sake
of brevity and simplifícation.

In broad contexts[be following categories
are Preconstructional.Subconstmctional.Construc-
tional. Occupationaland Abandonmentusod in con-
nectionwitb anddiscriptionof theremainingprescnt
day architecturalclernents.Tbesoover-lap [be cbro-
nological per-iodsof tbe local Protalayotic.Talayotic
and Post Talayotic Periods. equivalont o (he Euro-
pean Coppcr,Dronzo and Iron Ages. The sequence
beginswitb [be oldestdatesfor- (be Son Mas sanetua-
ry andcontinuo throughto classicaltú includo tbe fi-

nal incipioní use of [he site. Tbeseare describedas
follows:

• PREcOÑs-rRucvavPiFASE: PRn-ALqFOT¡c, c 2/70 cal lIC
101250ca/HG

Tberearo a presentfour datesr-cprcsonting
tbe phasein [behistoryof [he sanctuar-v.Thesoorigi-
nato frorn severalsoctorsandsoction: 12W-Z . Sam-
pIe 1, 2170 cal DC: 8L-O. Sample2, 1903 cal SC;
9K-O. Samplo3. 1887 cal DC and 7K-O. Sample4.
1818cal DC. Tboserepresenttbe PretalavotiePoriod
or datesprior- (o [beprcsentda~ rernainsof (he struc-
tureand prodatoi(s constructionas xve know it froni

(beexistingar-chitecture.

•SURCONSTRUCTION PiFASE: LATE PRETAL] FOTIC & flLqW-

nc c /250cal Ile lo 800cal HG
This pbasois ropresentedby oigbt datesco-

vering [heperiod of 1272 cal DC tú 809 cal DC: Sec-
[ion 6K0: Sample5, 1272 cal DC: Samplo6, ¡172
cal DC; Sample8. 1162 cal DC. Section7K0: Sarn-
pío 9. 1160 cal DC; SamploII, 1030cal DC. Soction
12J-M: Sample7, 1162 cal SC; Samplo 12, 957 cal
DC andSection SL-O. Samplo lO, 1120 cal SC.Tbo
Son Mas Sanetuar-v~vasprobablvbuilt during tbo lat-
ter panof [bis phaseandcertainlvtoward[be begin-
ningof the next.

• GONSTRUCTION, OCCUPATION PHASr TALqJOTIC/ PosT Ti-
LAYOTIC. 0 800cal HG lv 700cal lIC

Tbis phascis consistsof twenty-eightdates
eovering[be period of 827 cal DC tú 46 AD. While
no absolutodatosare reallyneododfor [be levelscon-
taining highl~ datableclassical trade goods fr-orn
around400 DC, sornodating hasben doneas a con-
trol issueup tú dio II nd Contur-v abandonrnentof the
site ~vithabsolutodates br- contoxtsdated 169 cal
DC. Sample 37. Section l7-18W-Z. Eleven ol [be
more importantdateswitbin [bis rangoare the car-
liest group in Sections9K-O and 8L-O (Sample 13,
827 cal DC. Sample23, 677 cal SC. four- times in
SectionsIOK-S ,13K-U and 8J-N (Samplo 14, 827
cal DC. Sample16. 809 cal DC; Sample 17. 791 cal
DC and Sample20, 788 cal DC). two times in See-
(ions 12J-M and 5K-O (Sample 15. 820 cal SC;
Sample22, 678 cal DC) and tw’ice in Seclion 18U-W
(Samplo18, 790 cal DC andSample19, 790 cal DC)
and f¡nallv once in Section 7K-O (Samplo21, 678
cal DC). AII [besodatesrepresentconstructionaland
occupationaldales.

• Occ UPA TiONAND.4 BAMX2VMEWT l>nqss: Posi- ‘TiLA YoT¡c, c

700 cal HG lo 200/IC
This Iast pbasoconsistof [be r-crnaining 17

late dates lrom Section 8L-O, Saniple 24, 606 cal
SC; Sample34. 280 cal DC. Section 9K-O. Samplo
23, 677 cal SC and Sample28. 594 cal DC. Soction
7K-O. Sample35, 279 cal DC and Section 18U-W.
604 cal DC. Section 16Q-X. Sarnple26, 602 cal DC
and Sampíe 31. 405 cal DC. Section 17-18.W-Z,
Sample 29. 407 caí DC; Sampio 33, 284 cal DC;
Sarnple36. 279 cal DC andSamplo37. 169 cal DC.
This pr-esntlv ends[be series,altbougbtbe dating of
otbercontextsarestiii in progress.

As it is at present¡herois a abouta 600 ~‘car
difrerencebotwoon tbe ear-liest calibrateddatosand
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[heoldestintormodiateores.Thisof cour-seis notac-
ceptable,but it is undcrstandab]e.Titere are a ram-
bor of reasonsfor [his. that canbe sumniednp ir tho
possibilitios of cÚter (1) a breakin tho continuitv of
six conturies(2170-1818cal HC-1272cal SC), asin-
dicatedby [he radiocarbondates,or (2) that not yet
enoughintermodiatePretalayoticchronometricalda-
[a has beencollected roprosentingtho six hundred
yoarporiod in question.Tho authorbeliex’esthat it is
a matterthatnot enoughsamplesha-vebeencollected
and analysesresults ax’ailable from tho lower le-veis.
Tú datemostof [heemphasishasbeenplacedon the
contextsloading up [o [he intermodiatodate rangos
andnot [hedeeperones.

The distribution of [he date rangosare not
only consistentwithin the sectionsexaminedbut, al-
so, cross-eor-relatostratigraphicallywith similar- data.
physicalconditionsandartofactsfoundin otherexca-
vatedarcasof tite site. ANo. pafl of the problemma
actuallybe [be result of [he calibratedsigmarangos
for- caehof [he readings;ospcciallv[hoseof [he intor-
mediato datos (Samples5-9). A closor- examination
of [he calibrationrangosfor- tbesointermediatedates
x~’ill sbow us. for oxample. that [he calibrated two
sigmarangosfor the oldestof thoseintennodiateda-
tos (Sample5:1272calBC) gives usanagoof up tú
1610 DC. On [he otherhandwith onesigmarangos,
[hedatois 1430BC. Tbosetwo (sigma 1 andsigma2
dates)in themsel’veswould notplaco [bernsvithin [he
lowcr ono sigmarangosof theoldestcalibratoddates
of 2170 SC, 1903 SC, 1883 and 1818 BC (Samplos
1. 2, 3 and 4), which aro 2270 SC and lower of
which is 1668 BC for [heir lower- calibratodtwo sig-
marangos.

On [he basisof [heso,we will seothat [hero
is stifl a breakof abonÉ 300 ycars, e-ven using[he Cali
calibrationsigmaranges.As a r-esult, [he gapof se-
ver-al hundrodyear-sbotween[hetwo contextsis quite
evidon[ on solely[hebasesof radiocarbondatcs.It is
a mattor of de[ermining if [hegapir [hedatesis real-
ly a breakin the continuityof the site or- whether- it
is. as bolievod, a questionof insufficient radiocar-bon
docurnentation.

lf we talco into aocount[he largor radiocar-
bou invcntory that oxists for dio nearbyFerrandelí-
OlezaSettlementComplox (Table 2), wher-e47 dates
are available.we seothat the sottlementshowsabso-
lutely no breakin its continuity; especiallyin [heda-
tos of [he intermediaterango from circo 1000 DC
(Samplo 18. Tablo 2) through [o circo 2468 SC
(Samplo 1. Table 2). Ther-e is at least one date for
c’er-v conturv. o-ver a poriod of 1400 yoar-s. II we can
aceepíLite contemporaneityof dic sanotuar-vami [he
noarby settlemont,[ben thero is ex’orv reason[o be-

lic-ve thate-ventuallvtherowill be more datesfor- [he-
se rangosiii the sanctua~’.asmoreanalyscsarecon-
ductodor materials from [he site’s cariiestlevols. It
remainsmoreN[hat[besebecarriedout.

Rcgar-ding [he ar-[efact e’vidonce from [he
sanctuary,on [hebasisof [hoir typologv. [hoycoinci-
do oxac[ly with [he Fer-r-andell-OlczaPrehistoricSet-
tlcment Complex(Oídard YoungerSottlomer[s) and
othcr stationsIiko tbe Rock Sheltcr of Son Matgo.
Howovor. an examplecanbe madehero in regard[o
a r-atherexclusiveandcontrovor-sialissue.This is ono
doaiing dir-ectly with [he period involving [he Dell
Bealcor pottery. croditable tú [he period from 1250
HC [o 2500 DC and found in groatabundaneoin [he
Pr-otalayoticcontextsof alí the sitesoxaminodjable
3). Statisticallvandchronomctrieallythosedatesand
[he materials ropresentingthom ar-o woll dofinedbv
[he amountsof Dell Deakor- and Protaiayotiepottery
encoanteredlii Lite sites.

A[ present.[heroaroo’or 875 Boalcor-shords.
represontingover 8<) vessels(basedon diiffor-ent rim
fragrnonts) frorn [be Ferrandolí-OlezaChalcolithic
Oid Settlornont,x~’hero o’er 1700m1 ha-veboerexca-
vated. In [his site. radiocarbondating covors the
whole of [be duratior of use of [be site fr-om circo
1250 SC tú circo 2500 SC. which co’ors [be whoie
of [hePr-otalayoticPeriod in 15 radiocarbonreadings.
At preserí.[heroare o-ver 590 Deakershords.repre-
seningover- 45 *.~esseIsfrom theProhistorieSanctua-
rv of Son Mas,whereonly approximatelv890m2 ha-
ve beenoxcavated.in [hesanctuary.radiocarbonda-
ting co-veis i[s duratiorof uso during Protalayoticti-
mes frorn circo 1272 cal SC [o circo 2170 cal HC
DC, with oniy 5 radiocarbonroadirgsco’vering [he
poriod. Wbilc [hesestatisticsdo rot sol-ve [hechrono-
motrie gap in tite continuity iii dic sanctuary,[he
comparisonof materialswith that of [hemoreplcnti-
ful settlementand rock sholter data (Tables 1-4)
stronglysuppor-[s a similarcon[inuity ir the sanc[ua-
ry. Fur-thermore.[be Hoaker-pofloy from [he sane-
tuarymatches[he stylistic changosir [heHeakorwa-
reof [heseulomontand rockshelter-.

The sarno close correlatiorof dates oxists
whenwc examinetheseparatoinventoriesfr-om later
Talayotic contexts of sites outsidc [he catchmert
arcasin cortainarcasin thecentralzonesof Mallor--
ca, creditablotú [be period fr-orn 1250 cal SC[o 200
SC. andas far awayas tho MonorcanTaniaSanctua-
iv of Torralbad’enSalort(Figuro 3).

In the contr-oof Mallorca. intorestingchro-
nornetriecomparisonscanbe madebctwoor[he Ta-
layotic PrehistorieSottlementof Son Fornesand [he
Talavotie YoungcrDronzeand Iran Age Sctdernent
Cornplex of Son Forrandelí(Waldrcr 1989). u-hero
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similar- problemsand similardating tecbniquesha-ve
beenemployodin response[o ar-chitectureander-oded
landscapes.The Son FornesTalayoticdates(Gasulí.
Lulí and Sanahuja1984) comparefavourably with
two Talayotic stmctures(Table 2) from Talayot 1
(TI) and Talayot 2 (T2) frorn the Son Fer-randeil-
Oleza YoungerSettlement(Waldren and Van Sn--
donck 1992; Chapman.Waldrenand Van Strydonck
1992), In eachof these sitesthe associatedartofacts
and architecturecompareexaotly; the fact that about
40 kilometers soparatestwo sites seemsof little im-
pon.

Thesechronologicalresultsbestdemonstra-
te the tipo of correlationandcompar-isonthat canbe
madewhen similar strategiesard sufiicicrt radiocar--
bou documertationare available. It also demonstra-
tos hoxv a small number of wcll docurnentedsites,
oven if they are sornedistanceapart,canbe useful in
brirgirg less as weII extensively documertedand
spatiallvsopar-atedorosirto betterfocus.

Finally. [he author believes that the radio-
carbon documentationaud othcr ox’idence demors-
trates[he unusualantiquit-v and fl¡rctional duration
of tbe sanctuarvas woll as [hefact that it was a rilual
centre for [he area. It also sbowsan excoptionalcon-
tinnitv andcontemporaneitvwith ah of the other si-
tos usedfor compar-ison.Furthermore.it domonstra-
tos a fewof [hepracticaland innovativewavs that ra-
diocarbondatingcanbe usedtú solveandanswerar--
chacologicalproblemsandquostions.

While the presentpaperdoes noÉ discnssis-
snosof social. economicor religious importanceiii

any greatdetail. a greatdeal is suggestodhowever- as
to Ihe economiewealth. social successand weII being
of tho peopíeof thc areaduring mor-e than [Ivo mi-
llennia. The intensity. mechanismsand diffict¡lties
involved in [heseissueswill require more spaceaud
time [han is cnrrentlypossibloand the lack of this is
well recognised.A futuro, detailed oxarnination of
[heso questiorswill certainly be forthcoming.once
[hesechronologioalproblomsarefnrtherclar-itied.

In [he final analysis.what we are dealing
with al pr-esentis ar attemptat establisbinga wor-ka-
blo and informativo chronologicalmodel (Figure 10)
ard a plausiblehistorv of the activities ir [he Prebis-
toric Sanctuaryof SonMas. Ihemorearchacological
and or’¿iromnental model xviii eventually emerge.
Ono whioh ir ilselfis seff-porpetuatingard which
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can be usedpracticallv asa focal point and referonce
exairpie locall~’ andelsewber-o.

AcI<Nowí~EDcn3írNis
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friendswho are in ínanywaysresponsíblefor thc ‘york do-
ne iii the Mallorean Son Mas Sanctuaryasid tías Lauta
Sanetuarvof ‘Ion-alba den S-alort, Menorca. First, to my
dear und late lriend and college Dr. Manuel Fernández-
Miranda,with whoín 1 havehadmnany, lnaisv long yearsof
eloseassociation,1 wish, not only, to dedicatethis paper
bu., aÑo, to expressmv senseof deepmss audat the same
tune gratitude ¡br bis friensdship.Secondly,to rny close
fricud audeske¡nedassocia(e,Dr. Mark VanStrydonckof
[he Koninklijk histituut voor het KunstpatrimonnnnSn
l3russels, for his enoperationandxvork iii supplying[he ra-
diocarbonresults ibinid here aná whoschelp 1 conídnot
hayo donewithout.
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