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STOP 13. COMMENTS ON SILlCEOUS ROCKS IN THE GUADlX-BAZA 

BASIN 

Ma Angeles Bustillo 

The Guadix-Baza Basin has becn differcntiatcd as lueh since Ihe 
Upper Miocene and maint.ains an almosl continuous scdimentary series {rom 
lhe Uppcr Miocene lo Pleistocene. 

This basín becomcs continental from (he Turotian (Cuevas tl al., 
19&4). Fluvial and lacU$trinc sedimcn15, ofien rcmaining subhorizontal, can 
be found in !he whole basín. SiJiceous rack) found are associatcd with 
Pliocenc material!, bUI in differcnl sCl tings. 

In accordance with data offered by Saria ti al. (1987), siliccous 
rocks (" f1in Ls" IIccording 10 lhe autnors) are ¡aca te<! in the Middle Mcmber 
(Pliocenel, scctions 28, 2C and 2E. 

Seclion 2C, which displays lhe highcsI nin! content, com:sponds to 
,...~c tcnns on lhe gcological map of Orce (Saena tI al., 19na), defmcd by 
micritic [imestoncs and white marls. 

In Cerro de los Pedernales, many typcs of l iliccous roda can be 
found. Accordin& to datl offcrcd by the abovc-.mentioncd I :SO,OOO gcological 
map of Orce, this assemblage il locatoo in ,..:c {ormation . 

The sooimentary series is mainly fonncd of marl., [imestonC$ and 
very lhin layen of scpiolite (fig. 38). Ostneod and gastropod remains 
appcar but are highly lacalil.Cd. The most eommon texturc is mierite wilh 
lenticular pseudpmorphs of gypsum crysl&ls. 

Three different typcs of silieeous rack can be defined : 

l . Opal 
2. Chert 
3. Diatomi\es 

l. Opals rnake up 90% of silieeou5 rack!. Their mineralogy ia 
mainly opal-CT. Texturally, they ean be defincd u mau ive, although they 
display innumerable lenticular pseudomorphs of gypsum cryst.als . The opal! 
vary in eolour dependíng on their pcreent.age of host rack rclies, bccoming 
whitc when purc and black when organie matter is ¡nelude<! . The mosl 
eommon host rock is miente with pseudomorphl of gypsum cryatals. These 
opals do not display agcing to quartz, and quartz cementation processes are 
localized and few. 

169 



2. Cherts are very sparce. They are formed of ulcedonite and 
microerystaUine quar\l. in a puuJc with undulaling cllinction. The opaline 
re licl contained reveal lbal they are produced by agcing of bio-.iliceoul 
Jedimen~ (diatoms and siliea spieules). 

3. The dia tomites fo rm a very lhin layer « 10 cm) in thc uppcr 
part of lhe .eries (fig . 381, luociatcd wilh • layer of orgllRic maner and 
II~ formíng layen of mil imetn:s , whieh are randomly dulmuted bctwcen 
micritic limeslol'\eS. Thcsc are continental diatomiles, and dctailcd 'Iudy of 
lhcm ia being carricd out. 

Thcse diatomitcs could be part of the ,iltea lourec nec:ded for !he 
intcnse . il irícation proeeues oC these scdimcnt, . 

In aceoroance with eompositional and textural ehullcteristicl found 
in !he roeD of thi. series , opals can be intcrpretcd as silcretCJ , while ehcrtJ 
could come solely from . geing of diatomie layert. Con. idcnng th.t we are 
dealing wilh Pliocenc sedirnent. , th it 1ge1ng took place vcry rapidly, 

The onginal scdirncnt WII probably mientcs wilh ollncoos and 
gastropods and spondic lhin Iayers ol diatomite. On thcsc sedimenu, (ormcd 
in • shaUow environmcnt, intervab o( &ypsum cryslIl growth, carbonate 
l ubstitulion forming c.lc rcte, and oc.cuional dolomitiulion IOok place in 
dnining sllges. Subsequently, silificatKIn \IIOuld leal .11 subaerial 
ll'l.nsformations and oplline lilkrctes \IIOuld represent the final Itlte of 
subaerial evolution. 
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.treaRl iJ the watercounc that pruentl !he beat devclopcd ICCOnduy dcpo.itl 
of . iliceou. rocb tnlUPJrtcd from Sierra de Orce y María. ItI hudwaten 
in !he Periate Pul iJ abundant in flint &lid radio1&rilc outcropt (MOta1l , 
outerop. 18-20; La Venta outeropl 14-16; Yunco, outcropl I H ') (fia . 8). 

ThiJ Itream depolitl itl maleriall al ¡ti confluCllec wilh River Clll1&r. 
Lilholoaica! analy", ol . iliceou. roc:k ell.tI found in atre.&m depo. itl .how 
!he pEtfOanphie v.rielY ol flint provenanceJ. 

These . econdary depo.itl had airead)' becn cxploited in Pa!eolithie 
time¡. On!y some 4 km from El Mall¡6n, . ett1en collccted elutl and 
Paleolithie artef&Ctl of aint .nd radiolarite in !hiJ .c:ttina. So. it wu a 
diJcoOOnuaUy exploited . upply IOUrce . nd, the.rcfore, extensivc cxploitation. 
/u in other PrehiJtoric &lid contemporll)' primitive contextl, we explain lhiI 
exploitation u a tcluh of &11 expedienl economy. 

The (requenl exialenee oí material. from thele aecondary depol iu in 
El Ma1&gón .lIows u. lo raite queltionl relevant 10 primitive co¡nition. The 
.ettlen of El Ma1&gón elear!y rccogni.ed . ilieeou. roeD wilh inten.e l tates 
of wetthering. 

Sinu Palcolithie exploitationl , it il evident that pn mltlYe eultutcl 
attaincd underatandin¡ of the n.lural phenomena re1&led lO theae t'CIOurcu. 
EvKSellce oí tmuportation of lhete .iliceoUl rack fragmentl l10nl the courae 
of Rambla del Valeneiano wu derU1itel)' the natural indicatlon lhat led 
ICU.kn of El Malagón lo dÍlCOver !he oulcrop of la Venta. La Venta o a 
a inl lupply IOUn:e, abandoncd lince Paleoli!hic timc: •• whicb iI eal ily 
accelllible throul h Ihe Periate Pa .. along the natunl route o( the ... me El 
ValerKiano Itream . 

STOP 7. LA VENTA FLINT MINE 

Antonio Ramol Mili'" , Gabriel M.rt (ncz Fem' ndc:z, Gregorio Riol Jimtnet, 
JOI~ A. M onso M.rrero, Ana T.pia Espino ... Ju'n C. M.nar PErez. Belt n 
Pena Gonúkz, M. del Mar Osuna Vargu , M . de 101 Ange:1ea Bultillo, 
Alicia Gareía, Antonio Jabaloy SI.nchez. Clemenle: lrigany , Rafae:l Delgado 
C.lvo-A otcl , G.briel Delgado Calvo-Flores .nd Pedro Gare!. Corral. 

Rqioü.1 Ceoarc:hatologial SurnY5 add L.ocating La Venta 

The 1ocation of . rchacologK:a1 rec:ords corresponding lo flint supply 
,ourees rcqlli tcl gcoarchaoologic.1 , urvey planning. It il lherefo re: necesllry 
lo consider Ihe goological aspccll of mClC roeD afid Ihe archlcologie.1 
upecta uf Iheir ellploilalion. 

Through gcologieal maps of me Subbctie , these Ilrchacological records 
have bc:c:n locl led . La Venta is an auociation o( oulcrops JO) and J,-e " , Ihc 
optimum ¡cologieal ' C1.ting for siliecou. rod:s (J,-C,,) (fi gs. 8, 12 , 13 and 
14). Like the majorily ol these oUlerop arelS, La Venta is posil ioncd in 
relation to me laulll that a rreel Jun ssic limeslOnes , . nd so in a favo urab\e 
enclave ror aeeen lo !he Sierra. 

La Venta i. locatal in Perille Pall, the regional sctting of lhe 
SierTa wilh the ,reatesl preae:nce: of supply IOUrce:. (fig. 23). h lies .1 the 
headwalera ol Ihe strcam of me lime name: (.ubsidiar¡ of El Valencono 
Itream) . II il po .. ible: to distingui5h evidcnee o f • water 5prin¡ next 10 the 
Rin! exploitalion arca . 

The fin l turvey. of Ihe sile (I98~ ) locali:r.cd an artefaet scaller, 
where Ihe general struclure of lwo large eoneenlralion nuelei could be 
recogniled. The: limpies rc:<:upc:nl.lcd lhen .re: fundamentall )' lilhic (fW:.ed 
ninll . nd a millslone). The resulls o l this work led us to consider La 
Venta a 111 millc:nnium B.C. nint mine connccted wilh the sc:ttlemenl or El 
Malagón (Ramo, Mill ' n. 1987. and b; 1988). 

Archaeologic.1 wort WlS rccommenced IIl5I year considcring: 

a) Reeenl anlhropic activities had affcc tw the struclure oC Ihe 
Irchaeologic:. 1 record . 

_ Ploughing a¡riculture from Ihe heginning of the last eenlury lo the 
middle or me present eentury (Cort ijo La Venta). Material culture: discard 
from me r.rm appears in Ihe . rch. eolo¡ic. 1 lile in manure components 
produc:cd in the cowshed . These componenll c learly defme Ihe agricultura.1 
horizon of the soil Itn.tigraphy. 
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-Forestl')' .t lhe cnd or the 70' •. Suitability cf the terrain for pine 
plantation ¡eneratcd .. topography o( ridges which Iglin .ffcctod the l urfacc 

archaeological record. 

b) Thc cmtence of two Lilhic conccntration areas (A and B), 
detccted in 1985 wu, ag6in considercd and confumed. Thc gencralltnJclure 
D( thil lithic scattcr could nol be explained by recent anthropie activities. 
They repreacnt, therefore, the fll'St evidente that the presen! lurface 
archaeological record maintains a clole rcaüon with ethnographic 'paces 
whcrc ltone exploitation activities wcre carried out. 

IDterdisdplinary Researt.h or \he Arcbaeoklgk.al R«ord 

All archacological rescarch into thc , ite has becn carried out taking 
into oonsidcration that tbe complc:xity of the probltml presented could onl)' 
be explainod through tuming lo intetdisciplinaf)' melhodology. Thi, hu becn 
achievod through an.¡ytical liaison betWeen archaeological, ¡colegieal. 
geophysica¡ and pedological readings (fig. 24). 

The spatial and stratigraphie struetures of the archacological record 
lave becn researchcd with the following approachel: 

1.- The IPltial Itructurc o( lithie w neentralion' has becn studied 
through selectivc intenlive lurveys. Thc mcthod consistcd of !ctling up (our 
mctrc wide tnmsecll lblt eroS! the two lithic concentralionl (A and B) in 
lWO dircctions (N-S and E-W). A total of five transccta werc set up in 
rclation to the strueturc of thesc concentralionl: ICflgthWly! tnnsecll running 
downhill in direction E-W (lcngths I 10<1 2) Ind !hn::c widthwlY' in 
dircetion N-S (widths 1, 2 Ind 3). These corrcapond with !he whitc stringl 
on !he ground. 

2.- Thc buie stnltigraphic ItruCtUrc of the archacological record 
mus! corre.pond te surrace lithic ancmblagcl and fillcd dcprcuions related 
lo nint cxtraction structures. 

a) Gcophysical surveys . 

_ Precise magnetic surveys (7,000 m', area defmcd with blue strings 
on the ground) have detectcd a group of anomalies. 

_ Seismic .urveyl have offercd readmga of lnomaloul and non
anomaloul geological lettingl (yellow Itring on the ground). 

b) Gcolo¡iea1 .urveya. 

_ Creation of a turface lithologieal map (1:20) whose resulta have 
lod lO 1:200 eartography ol the aite. Geologieal readingl of!he distribution 
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oC maTI Ilnd limcslone clasts and differcnt siliceous roek lithologicl lcd lo 

• general gcologieal reading similar to that offercd by lile 1:50,000 
geological map (fig. 30) and dctennincd (he enct po. ilion oC lile exploited 
flint deposit. 

_ A leries of geological test cut! confirme<! lhcse gcologie.! settings 
and validatcd the geological reading offcre<! by Ihe surface lithological map. 
The exploitcd I1mt deposit was I()(:ated in lile area foreseen by Ihe 

lithological map. 

e) Archaeologieal Research. 

_ The rcsults oC earlier approaches will (cad lo scle<:lion of an 
archaeological arca part icularly relevan! for rcporting on the scdimcnlal')' 
slructure (spatial and slf!lligraphic) oC lhe archaeological record. Area A 
presents circular magnctie anomalies, considerW extraclion slroclures, below 
!he nucleul of lithic conccntration A (lig. 33). 

_ The spalial and slratigraphic slruclure of the nuclcu! of Jilhic 
concenll1llion A 1 has bcen sludicd !hrough dctailcd surveying and elleavalion 
of Ihe slratigraphy of loil displaying lithie industries. 

• Thil exeavation WI5 planncd parallclly for dctecting Ihe top of the 
scdimentsry rilling of !he depression and delining thc circular morphology 
of its opening to Ihe surfaee. 

Tbe Lithic Conceotratioru 

Thc distribution of nakcd nints d isplay! a wcll-defined struclure on 
!he surfacc. The li!hie eoneentration i5 struclured in nuelei with suecessive 
peripheral strip! . Fig. 2S shows the density of artdaets in each square 
meter in thrcc period •. Nucleus I has the highesl eoneentration and rencets 
the lransport of fragmenls downhill through nlltural Ind anlhropie procellel 
(agrieulturc). This nllelelll of the highest concenlralion branehes off uphill 
lo forro two len conecntrated nuelei which represent !he louree areas of 
nuclells l . These two original nuelei have been eonsidered as eoncentrat ions 
A and B. This whole struelure display' al leasl two peripheral strips 
towards the edge, whieh represent !he ineidenee of natural proeesses in the 
dircclion of Ihe slope (transported by gl1lvity), and anthropic processes 
perpendicular 10 it (ploughing and forestry agrieultllre). 

Inlensive surveys of Ihe whole IITchacologieal site and detailed 
surveying and eXtavations earried out on arca Al (sec below) have .Uowed 
us lo observe that ridgCl ereated by foresly agrieullure have struelured aU 
surfate archacologieal features , whieh had already bcen affceled by 
ploughing, inlo parallel strips of greate r or lesser coneentration. 
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Lithic concC:l1tntionl A Ind B could nOI be: explained by !he 
incidente of ¡hese nalu~l Of anthropic proceUCI and Ihcrefore indicalc (he 

most relevan! Irchaoological spaces for researching ethno¡raphic eonLCxll of 
Prehistoric exploitation. These indu.tries tt.vc: orrcred lecuralc: information 
abau! the wholc gcoarchaeologic.1 slructure of minmg c:xploitation. Thcy 
wc:re Ihe record. !hIt pcrmiued intcnsivc: archllco!ogy [rom (he .urrlce. 

Geophys~s in Subsoil Rellf'.IIrch 

Magnctic lurveys wcre carne<! out wi lh • prolon m.gnctometre. 
modcl Gcomctricl 0 ·856, which mea.ures (he intcn5ity o f the: magnetic [.cId 
with 1111 Iccuracy of I (c:nlh of I gamml . 111c: dcnJily of Ihe wirc: nClliog 
;. fouT meanures per square melre (detailed magnetometry). Magndic 
.urvc:ys (arca dcflllCd by bluc Ilring) havc indicaled subloil IOpography 
whcre. in a general letling of dcpreuions prcdic.tably conncetcd wilh regu\.1r 
cireulu morphology Ind lre well defined in IhCliC isoanoma lous contexts. 
Thc morphology ""as typical of extraction ' ItruclUrcs , wilh a pair or wide 
circular openings. Thc:se sludies have Ied lO diITcrent ¡mage Inalyses. which 

.tlowed dala intcrprctation. 
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a) Conlour m&pI through an.ly.iI or aquara, wilb output in blac1c 
(morpholo¡y of anomalics) (6,. 26), and in colour (1nk:n.ity oC anomalics), 
a.nd throu¡h &n&ly.iJ oC ¡nt.dieau lo rcctify and define thc morpholoaY oC 
the anomaliet lo the peatcsl pouibie ao<:ul'llcy . 

b) JIOmc:tric mllpI lo pcrsuc Ihe .ltUCtunt.¡ defmition of IUblOil 
topo¡raphy (fig_ 27) . 

2. Sci.mic .urvcy. ~re c:arricd out with • single channcl 
lCismograph , marle PASI • . r.l. modcl LCM-4, with 100 microteCOnd 
reaolution; .y.tcm oC gc:nerating waVCI Ihrou¡h ,hock by means oC • 9 kg . 
hammcr. On In aluminium plaq~ ,nd on the magnctic anomalica, lS 
seiJmic proftles were taken with direct '00 invcne .pproacbet. ln 
.ubhorizontl) Ilraighl lineI and .pan oC betwccn 9 Ind l!i m, alJowin¡ 
.\I ..... cyina 10 • depth o( 3 lo S m. The profik:l obained (yc:Uow IlM¡' on 
!he ¡round) orrcrcd • amic Itl'llti¡l'IIphy WholC lithostratigraphic rudinp 
were 1000Uy corTObol'lltcd by the: eatlier ¡cologial drillings. Fie:. 28 .hoM 
one or thCK n:adinp on a magnctie Inom.I" 

3. Venical clcc:lrica\ .urvey. WII Cllrried out after the exp\anationll 
of IIlIgnctic d.ta or the anom.ly under rcacarch (.rca A t). These .urve)'. 
con.iltcd of precise venieal clcctrieal .urvey. in points inside and oOllick 
the anomaly . For thia rcuon, non-oomcrcial cqOipmenl wu used, developcd 
by the Laboratery of Gcophy.ica &mi In.lnlmentation of thc MUltO Nlcional 
de Cic:ncw Nltoralcl (CSIC) for .pc:c:irlC Irchac:oklg;cs.1 .urve)' 'NOn: . 
Vettiea.1 elcctrieal .urvcy. clrricd oot uve Schlumbcrger c:onfiJUration, 
eakulalCd te rcach In Ippam1( thcorctic penc:tntion or three mctreI . RcsulU 
\\ave c:onfirmed thc InomaJou. Ilalc, offerin, reading. or the dc:plhI or lhc 
dcprat;on. \hat repreac:nt thc:Ic .nomalic:a (fig. 29) 

Fllot lHposit GeologM:II RtSHrt.h 

GcoJo¡M:11 ruearch hit anempted te IOlve problem. prcsc:ntod by lhe 
Iilhic uwnblagtl , 1bc raw materialt could no( uve come: from an)' .orflce 
deposit, an<! !herdo~ could only be con.iderc:d a mining resou~. 

The elose rell tion \hat the lithic concc:ntration. seerncd te maintain 
with the apace whc~ Prchisteric exploitalion 10011: place, IUowcd il te be 
UIUmed that, .. in olher mines rcsurchc:d, La Venta duplay. a lripartite 
.trueture: lith ic c:oneentration. werc. po.itioncd on top of thc exploitc:d nint 
depo.it and, bctwcen these two phcnomena , Ihe ninl e:xtraetion . troelUrcs 
appc:arc:d. Thercro~, !he gcolrch.colo¡ical Itl\lCIUre in La Venta WI. 
considcred te be due te !he nint mine:. The rlf1t conr1Jll\llion of thi. 
IlnICture ...... , providc:d by ITIIgnctomttric readin¡l: u in other flinl mine., 
geophy.ical rcsc:arch, I .mes or anomalies, praumably or anthropio origin, 
Ippearod undcr !he tnnKClJ ac:t up on !he IUruc:c. in Icc:ordancc with lithic 
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concentration di.tribution. This is haw Ihe exploitcd fiint deposit wu 
expcctcd 10 be underground, below the lithic coneentrations. 

A1l gcological re5earch was carned out in order lo lacate the 
exploitcd flint deposit, which appc:ared Ila.k:ed on tbe SUfface, The loeation 
ol the fiint deposit was a geological mining problem , and so it WB.' 

approachablc in Irchaeologieal tenns through \be waste lhat repn::sentcd 
flaked industriea. The altefacu discudcd in flint ' cxploitation dilplaycd 
important lithological and structural charactcruties of \he dcpo.it: 

L - Pctrography of the artefact.s indiclted lhat tabular and nadular 
flints ol \hree faciea were exploited: Radiotarian and filament flinu 
(jaspcroid) , lilament flinu and oolithic flints . In La Venta only tbis last 
lithology is n::pn::sented in surface deposiu of the westem slope (lowest 
slope of the s¡te) . For thil rcason, exploitation of \he great majority of 
nakcd .iliccous lilhologies could only be explained by eXlraction o{ a rich 
unJcrground nint deposit. 

2.- The raw materials naked were . Iabs and nodules of fiint 
fl'1lcturcd lo lhe Jiu of largc and ,mall eobblel . Natural fragmenll of 
calcarcous and .i!iccous lithologies of the westem . lope showed many 
microbrcccias of techtonic origino Thc gcological .ctting ol t.hc exploitcd 
siliccous lilhology display' nodular and tabular fiint cobbJcs in the .tate of 
a fauh brcceia. 

These IIrchaeological proposab about the gcologieal selting of the 
exploitcd tlint deposit havc dirccted al! geologiCIII rcscarch . Analysis has 
integratcd diffen::nt readings ofthis seuing: 1:200 lopography, 1:2,000 "erial 
photography, petrographie analysis of siliecous racks, surfllce lithological map 
selle 1 :20, mapa of magnClic intensitics, seismic . tratigraphy and geological 
test cut! (lig. 30). 

The geological rcading, cxprcssed in seale 1:50,000 ellrtography (fjg. 
23), allowed UI to observe thllt Ihe archaeological lite W&l located on an 
oulcrop arca J.-C" when:: the lower part of lhe eolumn (limel lones witb 
flinlli mappcd as J •. ,) displayed mcchank:al eontael with \he uppcr part (green 
marls mappcd as J,-C,.). The layout of this lault ¡ine seemcd to fracture an 
apparent lilhological continuity belwccn one part of Ihe column and the 
ol.hcf. Thc limcstone wi\h nint outcrop (J].,) displaycd clasl$ and arteflcts 
on the surface corrcsponding lo thn:c lilhologies . 

- Radiolarian and liIament calcarcous mar!! with jaspcroid flint in 
tabular structurC5. 

- Filamcnl limeSlOnes with nint in tabular slruetures. In Sierra de 
Orce y María, \bese coITC.!pond lo the Doggcr-Malm trans i! (eallovian
Oxfordian). They represent \he upper lIint deposit in La Venta. 
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- Cryltalline and oolimie silieirlCd Iimestone wim nodular and tabular 
llinl Ilruclures. Theae correspond 10 Ibe Doggc:r (Blthonian-Bajonian) and 
represenl me lower flint deposit. 

It mereforc aeemed mat in outcrop J", of La Venta I continuous 
series of limological faei" wu rcpresented from Ibe Upper Dogger to 
Lower Mabn of Siem de Orce y María. 

In me Periate Pass faults in the Jurasic Iimestones are common and 
It IJ in mese ueu that oUlcrops JI-el< appear. Al! oC Ibis outcrop arca of 
La Venta display. a mechanieal eontact wim me ercam and pink linestone. 
oC Liu (lec below). Thcte Iimestones, • tabular breceia zone oblique: to Ihe 
stratification oC green marb (J,-e,,) and Iime,tones wilb flint (J,,), secms to 
be the base: oC aU tbe outcrop that eoncems us. Pre!Cf1ce of a Clull bctwc:en 
tbe: two OUtCropl, and in tbe:ir eontaca wilh tbe Liu limestones, makes tbe: 
arca a faull rone and Ibe techlonic microbreccia phc:nomc:na, whieh siliceous 
roc:k fragments on the surfaee demonstraled, could therdore IICquirc lome 
meaning. Geologial documentalion also prediCled !hat limc:stone5 with 
exploilcd llint would be displaycd in lhe Corm of a fau!t breccia . 

The contrasts bctwecn gcologie.1 setlings of th is faul! zone were 
recorded in magnetie .urveya. 11Irough image analyais, the eúslenee: of three 
arcas with greater or lesser magnelie inlensily could be observcd, scparatcd 
by lineal layout!! of elear .Iruelural eharaeter. So, in the archacologieal site 
arca, outerops J}..I and J,-e" , al differe:nl gcologieal Seltings are prtsCnt as 
tcchtonic blocks individualized through mechanieal eontaet. 

These structural rcadings oC the gcologiea! sClling gave way to an 
initial evaluation of !he imponance of íaults in mining surveys. The different 
dispositions presented by lhe flinl deposil. snd lherefore ils differential 
availlbilily lowards one or olher side oí the mechanical eonuel betwccn the 
two outerop., would haye: 10 be eonsidered . 

Through wori:: earried oul, it can be observcd Ihal outerop JI." 
displays lhe two flinl deposits at an angle to lhe slope of the hill. The 
uppc:r and lower Hint deposits are: exposcd al the botlom of Ihe dope in 
two sueceuive zonal Slrips. 

Geologieal test euts show that under a marly coUuvium formation, 
e:xpklited limestones with flinl fl.ppc:.ar in the state of l faull breceia (large 
Ind ImaU blocks or pebbles of flint slabs) . Wcathering of !he top of lhese 
breccias has generatcd a rich residual deposit where \he flint slabs are free 
from lhe breccia (fig. 31, lest cul 4). The top of the breccia orren iudf, 
Iherdore, as In optimum gcologieal seu.ing rol' PrehisLOrie exploitation. 
Scismie stratigraphy of Ihe magnetic anomaliCl eould be eonaide:red like this: 
lhe lop oí me limC5tones wilh flint appc:ared eroded, hollowed out, 
displaying the absenee of minmg yield (fig. 28). As in olher Prchulorie 
fIinl minc.s, Ihe lithie industries were on Ihe sutrlee above \he exploited 
flinl depcsit and, bc:(ween one (archacological) and Ihe olher (geologícal) 

phe:nomenon, are lhe: magnc:tie anomalies whieh represent Ihe filling ol lhe 
extraetion (fig. 32). 

SiliceoU5 Roc"-s 

Geoarchacologieal inleresl in Ihis outcrop involved inlcnsive: 
petrographic sludies combincd with Ihin-sCI;ltion analysu and sorne hundreds 
of re:Hection and immenion exoleopie observltions. Samples were reccvered 
fmm surface residual deposits of natural and anlhropie (Prchislorie 
exploitation) origino 

The Sierra de Orce showl three general Iypes of siliccous roc:ks rig. 
7): oolithie mnt, filamenl nint and ealcareou! radiolariles. bul only lhe Iwo 
typcl o( mnl appc:ar in La Venta outerop. No gC(l logieal sCI;ltion is v¡,¡ible 
on Ihe site. However, gcologieal test euts have allowed us 10 deduce Ihe 
existence of threc parts: Malm green marls al lhe topo rilament nints (upper 
flinl dcpos il) and Doggcr oolithie siticiried limestone with mnl (Iower 
deposit). 

The mnl. ineluded in oolitie limestoncs as nodule:s or beds, have 
betwecn .5 and 30 per eent of hosl roek rclies. 11Ie main allochems (ooliles 
and cchinode:rm fragmenu) are replaecd by mieroerystalline and 
eriptocrystalline qUlrtz «30 micras). The largesl erystals of the: 
microcrystalline mosaie show irregular formo and sornelimes prcsents 
undulatary exllnetion. The calcile cemenl of the host roek 15 rcplaeed by 
megaquartz ( >30 micras) and ealeedonite whieh show apheriles up lo 200 
micras in radius. Silieificalion is selective aOO the: latest replaeed are: Ihe 
echinoderm fragmenLS . 

There are mll.ny k.inds of flint with filaments bccause the lexlurcs of 
Ihe: filamenl limestone re:plaeed are difercnt. These limcslones are biomierilcs. 
The aSlOeiation of pellcts and filamenLS is frequcnt, and somctimcs 
radiolarian and cchinooerm fragments may appcar. The size: and fonn of 
filamenls are variable and are usually oriented fonning laminae. Host roek 
rclies in lhese flinls range bClwccn lO and 60 per cent. Pcllets and miente 
were rcplaecd by eriptoerystalline qUlI.rtz and filarncnLS and echinodenn 
fragmenLS by microcrystalline quartz and caleooonite /sphcru!iles up lo 30 
micras in radius) . ealccdonite or grealer sizc is also found in fonner 
eemenlS. Locally there eJOsl isolropic 'rones lhlt can be intcrpreled as opal, 
although by XR diffration, quartz is the only mineral deteclcd . 
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Tbe Structu~ uf the Archaeological Record. The First An:haeological 
Excavatioo5 (Area Al) 

In the geological setting of Ihe exploilcd fijnl deposit, the nucleu! 
of Iilhic eoncentration A il found above a pair of magnetie anomalies , ver)' 
probably of anlhropie origin (Al and Al). In Ihis silualion of greal 
arehaeological relevance, more intensíve research of Ihe problem raise<! wu 
planned: 

l. The influence of nalural and I'C(:cnl anlhrepie proccsses 10 explain 
Ihe nucleus of Ihe lilhie eoncenlralion. 

2. Confirming Ihe sedimentar)' nalure of Ihe depression filling lop 
and ilS relation wilh f1alecd ancfaelS. 

Approaehes (fig . 33) 

1. Geophysical 

Magnetic, seismic and clcclrical surveys detcrminoo ar\ oval bascd 
deprcssion wilh two circular openings and somc four melen in diameler 
each. Thc oval base of lhese slruelurcs display! Ihe form of!ln irregular 
hollow, rcpresenling exploitalion of Ihe uppcr l1inl deposil lop. Thcir depths 
are calculatcd belwecn 2.5 m (venieal elcclrieal survcys) (fi g. 29) and 3.5 
m (se1smie surveys). 

The exlraelion !Iruelures opo.:ncd al Ihe edge of Ihe I~rough which 
seerns lo separale Ihis geologieal conleXI O: ,) from block J, ,·C". 

2. Soil Straligral'hy 

Exeavalion of Ihe nakcd Iilhie surfaee deposit required precise 
referenees lo soil slratigraphy (horizons). Al a poinl of high soil 
development in Ihe marly colluvium. six pedologie horizons were defincd. 
Only Ihe fint horir.on i5 of archacologicaJ inlercs\. Horir.on 1 (Ah" 0-
¡lems) display! f1akcd lilhics. This is Ihe horizon carlier affcctoo by 
agriculture (ancienl Ap) and Ihal whieh has been systemalically moved by 
foreslry agricullur<: (ridgts). II is a horizon rich in humus. of a dark brown 
coJour and displaying a clcar boundary wilh horizon 2. Thi! horizon (2 
Ah.) display! a reddish-brown colour and grcater compaclion which malees 
il easily detectable in atchaeological excavalion . Thc boundary separaling Ihe 
1\110 horizons (2-3 cm) is a compael lransilional horizon, Iike harizon 2, but 
of l darleer colour (humus), in horizon \ . Given lhal honzon 2 has nOI 
been aff«IOO by recenl anlhropie processes. il was prcdictabJe that Ihe 
sedimentar)' fiUing of Ihe del'n!ssion would be in laleral cortacl wilh Ihis 
horizon. 
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3. Archaeological Rescarch 

. AU of are¡ Al was Ihe object of delllilcd surface surveys. Thia 
consuted of recording .U malerial in 0.5 m' cells . The resulting distribution 
map tefe~ 10 the surface topography of!he ridges (microtoplgraphy, scale 
1:10). The lffipact of this ridge topography on the surface lithic distributions 
could then be estab(jshed. 

Setting up an archaeological trench acron the space of the lithie 
concentration whieh sectioncd off half of anomaly Al resulted in 
underslllnding the stratigraphic stroctute of the flaked lithic deposit and in 
deteeling the sedimentary filling of the depression . This detcclion later loo 
lO setting ~p exeavation areas which now allow Ihe circular morphology of 
the extracllon slroclure'a scdimcntary filling lO be observed . 

.) The stratigraphie stroclure of lhe lithie concenlration nueleus i.s 
5~pcr.ficial and almost exelusivc!y ccntrcd in horizon l. Only in optimum 
sltuall?ns d? these artdacU appear to have grcater stratigraphic importance; 
therc 15 a hlgh presence of artcfacU in !he top of the scdimentary depression 
filling . The lithie eoncenlral ion nuclcus aboye the extraction struelure was 
transferrcd 'nd scems to come (rom a few metrcs up the hin. 

Ljlhie artdaelli are concentratcd in horizon 1, auociatcxl wilh sherds 
and olher conlemporary material culture Inlnsported in manure from the 
stables of La Venta fann to the site. 

Crealion of ridgcs th rough foresly agriculture has gcnel1ltcd 
altcmating pal1l11c[ slrips. Thc strip bctwecn ridge.!! displaYI thc highest 
coneentration of mobile arte fa cts in the dip of the ridge, while the top of 
the agricultural horizon has becn CUI off (carth cotlcction with a bulldozer 
to generate ridges at itl l ide). The ridgel display the Itgricultural surface 
burlcd bclow thern . So, rorestry agrieulture had only affectcd to the 
ploughing ~gricullural horizon in panllel strips. Al! inlerest in anthropic 
lralufonnahon proccsscs was centrcd on tnlnsfonnalions brought aboul by 
ploughing agriculture in the subsu rface archacological record of artefaclli. 

Given thal agricultural activitics allow us 10 scc tha! the surface 
lithíe conccntration nuelei are closely rclatcd with Prchistoric exploitalion 
spaces, rescareh into thcse nuelci &1 Prchistoric work:shop arcas should 
conlinue up the hin taking ioto considel1ltion: 

- The spatial distribution of ¡he dcnsity of artcfaets in horizon 1. 

- The existence of more reliable stratigraphic con/exts ..... ith presence 
of Ilaked lithics . 

. b) The top oí the sedimentary filling of the magnetie anomaly 
dlsplays a zonal struclure predominantly of marly colluviurn with sorne 
artelacts. This lithological rnalru. of the filling js obvious if we consider 
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\hat this coUuvium represenU ,cdiment extraclcd 10 reach lile fijot deposito 
Accumulated around the shaft openings, it would be the f¡nl and buic 
louree arca for their fúling. 

The colluvium 'display! flaked lithic! and olher ea1careous and 
siliceous cl&5ts related with prehistoric exploitalion wasle. These cornponents 
are nol present in the natural lithological context of marly colluviurn. These 
are indications that the colluvium is re-scdimented and that the sou rce areas 
oí the dcprenion fll(jng had flaked lilhies. The deprcssions representcd by 
!he magnetic anomalies therefore scem to be prehistorie niol extraetion 
structUre8. 

Lilhk Industries 

Long before 1IJ millennium B.C. mining exploitation, siliecou! rodes 
of La Venta were exploitcd in !he Paleolit,hic (fig. 34). Their induslries 
were scaltered on bo\h side! of the headwateTll oí La Rambla de La Venta, 
on outerop 1,.,. The artefact frequency on the surfaee is lcarce in relation 
with \he abundance di$played by o\hcr ncarby Paloolithic lourees, sueh &5 

Periale and El Yunco (outcrops 17 and 12-13) (fig. 8) . Artefacts show high 
development oí white patina and indicale the same tcchnologieal fcatures as 
most paleolithie sources in the Sierra (Stop 8). 

Raw materials extractcd were large and small pebblcs of nodular and 
tabular flinl. Nodules (ovoid, spheric.1 with or wilhout ramifications) display 
two Iype! of natural surfaces : surfaees of natural {racture and cortical 
surfaees . Blocks are rectangular, generally with 6 faces . The lateral faccts 
are natural fracture surfaces of sOOimentary-dillgenctic or tcchtonic origino 
These faccl! have surfaces strcaked with calcite, quartz and manganese 
dendritel II.nd somelimes wilh flinty microbreccias of tcchtonie origino 

The fint flaking activities consisted of selection of raw materiab. 
Some nodular or tabular bloeks with large ealcarcous rdics or with techtonie 
fcatuTe$ wcre discardcd. 

AlI lithic produclion is by nllking. Prcparalion of precorcs consistOO 
of first fraclUring large pebblcs into more manageable sizes. Prcparation then 
continucs with Ihe c1imination oí natural 5urfaces . These aetivities do nOI 
nccessarily eliminale all !hese surfaces, so core prcparation finishcs with 
progressive adaptation of fracture surraces might fu nction well 11 striking 
plalfonns and flaking surfaces. 

Corcs ean display one or several striking platfonns. Amongat cores 
discardOO in the mine, it can be sccn thal the concept of exhausted core is 
strictly dependent on rcsouree quality and on its constanl adaptation for 
flake removal. The rupture of gcometrie rc lalions that is required betWccn 



lhe flaking surface and slriking platfonn is oRen a rcason for disearding 
cores of greal siu. 

A10ng wilh these corel, the presence of aU wasle reSLllting from 
naking is abundant: cortical naltes, nake.s or olher nalu,,1 fac:d.l, fiake. 
resulting from atriking plufonTI rejuvenation. The only produetl whieh lre 
absenl are naltes b\anks produeed. Al far as core naking lurface.l indicatc. 
these nakea are wide Ind of \arge and medium sae. They IR the fiakes 
found in the sculement oC El Mlllgón . 

The certain diversity of "w materials and intercsts in I not totaUy 
fOnTIal standardized I¡mie production led 10 a more irregular production of 
corcs or preeores, aboye &11 in relation 10 jasperoid nint sllbs. 

F1aking aelivities were clrricd out with nint hlmmers. reutilizing 
exhlustcd cores. These hammers Ire of different weights , with lhe lim oC 
being usable for VlriOUS naking activilies. 

Amongsl concentrstions or l¡thic wasle, only 
found. Thclc are, together wilh pottery sherdl Ind 
matcrial culture reJalcd 10 subsistence letiviti« 
expcdilionary ¡mup in nint exploitation . 

some ehipped tools are 
the cereal millstone, I 

for mlintaining lhe 

Evalualions of technologieal struClUres in Ihe two ¡ithic concentrations 
(A and B) do not exist yet. Both concentrations sec:m lo reflect • clear 
¡pali.1 stnJclure and lhercfore eould be the resull oC two luceessive nint 
cxploitation period, during Ihc 111 millcnnium D.C . 1ñc different 
composilions they rencct, wilh regard 10 exploilcd resourccs Ind lheir 
dirrerent positions in outcrop area J,-C" of La Venta, indieale that the 
exlTaclion Slruclures of one and Ihe other exploitation period gave leceu 
lO d¡ífcrcnt petrographic facies . [t is proposcd that lhe industrial gmups oí 
the two lilhic concenlrations corrcspond with Ihe two phases oC inhabitation 
of El Malagón . 

=> 


	escaneo0001
	escaneo rotado

