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ABSTR.ACT
The tlercynlan compresslve €vents were lollohred 1n ths

eastern Spanish Central Systen by an lrnportant extenslonal
tectonics evolvlng In space and .ti¡ne durlng a perlod of ca. 70
¡1IIlon years. cranltes emplacenent Eeems to be rel¡tei to this'extenslonal actlvlty. upltft of the lnner high-grade areas
ralative to th€ lorr-grade ones along extenslonal faulc-sh€ar
zonbs gave risá to a core complex-tikb flnal geomatry of this
part of thé Hercynlán basement.

EARLY ¡.¡ORKS

The existence of extensional structures in the eastern part
of the spanish central systen (s.c.s.) is a h,ell knolrn fact.
Th€y were first recognlzed by IiARTIN EScoRzA (1977, 1981.) in the
EI Escoriál matamorphlc aroa and Éhortly üfter by DollfJ\s eE
al. (198!, 1988) ln the granltolds of Slerra dé San Vlcente soutlr
of the credos nassif, l'lore recently HERNAIIDEZ ENRILE (1987)
lntroduced for the first tlme the tertn ticore complexrr in the
region, to refer to the Toledo uignatite Unit. cAPoTE et
aI.(1987) referred to aII the late-llercynian extenslonal activit!'
as the ualagon Episode. GoNZALEZ CASADo (1986), GoNZALEZ cAsADo-
and CASQUET (1988) and GONZALEZ-LODEIRO'et al. (1988) shoued that
the Berzosa Shear Zone, a compressive shear zone on the east of
the S.c, 5., that separates the OlIo de Sapo domain from the
lnner part of the centro-fberian zone was reactivated
exténslonally und€r retrograde netanorphic condltions, for the
first, or later, for the second. Lastly BERGAT'lfl¡ et aI.(1988)
recognized another inportant fault si¡¡iLar to the Toledo, to the
north of the S.C.S.

STRUCTURAL FEA?URES

The structural and textural characteristics shou that these
extensional f€atures range from ductile shear bands to faults



uith bri+-tle fabrics reflerjt-ing a time and space evolvlng

prr:/r.-r$r:" ln ="*"^II=o=-i 
iarqe Part of this evolution can be

rer:r:gnL:':ti in a srngle extensional acciden!'

T'le eYr'ensional tecf,onics begins at the end of the third

!-r)x:[..'^ '' i'. ó ]tercynian Ph¡r" (ol) reccgnized in this part of the

s.,-.,;., charact-erri"J'uv b'ickrolding rt-i?' t:"i1"=l:1 as

r,io¡¡¿titic =tro"t"Il ol"nn ov9¡o1i¡ic-crocidielc type visible

,in, the quartz-feldliui-ti'ln"t' llthologies -t'he orthogneisses-
*xhi.i'h ¡re rbundant i;'t;" deeper high-grade areas of the s'c's'

Trrese strucrureÉ f;;;;;y-;;;cribeá b!'.DE WAARD (1950), consist

of nnalr eYtensi"";i";;;á=-*itn " benái¡rq of the regionar s1-2

foliation """o"ooni.o-iv-" 
rlr."q niqm¡rí¿ation (nebulit-ization)

of the sheared "ontl- 
iÁt-""t" oí"tribution ot these structures

all over Elre t"qioi' ""ption*lnont 
E-tt trend and the sense of

msvenent to boült uo'tf' "nif 
north' §uggest that' they rePresent an

early stago of un-i"táf"neous t¡-s ext€nsion' that begun Hhen

hi.¡lr-qr¡(le netanorpnic lt'niiti""* s:.iII nreváiled at d€pth' It

nust be renernbere¿"tnIt-Ittt 
--it 

rnorph ic 'ne¡k r'¡as reached rater

in the 'leep regions of ir't oroqen' Thus it is pre and syn-D2 in

the low-grad. ut"ut,-ini"p"i"iátt ueII aftor Dl in the high-grade

i."o-i"oáorer & NAvIDAD, le85) '

Aa rhe other end of d€forn¿rti'-!n sEvle and younger ln time

ue can pr,"" iopoit;rr;'t;;;;i raurts ti'xe tne ioledo and t¡ieva

t¿rults (r'ig'1) ' 
''"-'u"tii--iu"rtt give rise to an i'riportant'

n¡t.:rmr:r[-'!ric discontinuity as th€Y separate high and low-grade

<lrrr;rintoneachside-lhefirstcorre=pontlEothe-inner-l:tto'
tlre s.c.s. and tá"f"i--"r-iower-ordovician orEhogneisses and

lIl:rc:ynian qranitoiil'- 'rh" secontl are- rnade nostly of slates a¡rd

quartzites t'nntii'rt"''"ipó"i-t:::ii:tit" to Lower Paleozoic in

a,Je. Both faults ái"pr-y in etolution in tine fron ductile to

briible s;:ructures' 
^iii-ily-t"=t its recorded activity took place

¡¡¡,r,lq:¡ ¡';rl¡6g.ua" "on¿ifionl' 
ln the Nieva case it is renarkable

the existence or""I^t"ttt<:t meta¡rorphisn probablY due to thé

thermll effect or thl ttált"t block (BERGAT'!rN et al'1988)'

¡.part from these extrenes other-normal shear zones are found

strch as the s"n v;;;n;;;--iuntu Hrria dé la Al'aneda and Berzosa

;;it= lris.l" I inside the metamorphic complex'

ccñbination of the successive extensional accidents has

pernitte(i th€ upiirt""ir 
-t¡'t neciium-high grade inner rocks

rol¡t! I to the t"Jit-'*-lo'-gratle crtes' thús the s'c's' resenbles

¡ struct-ure "r'it't'cort 
áotpttx Eype 'ás suggesEed by DoBIAS

(t"fi;), extendecl i;-"-;-; dirlction and uoundáá to the north by

tlrr' lli.','a fauit a'a-cne §i¡¡ilar cru¿ át Hierro fault' to the

¿',,:,rtl, b'; the Toi;;; iuuft una to the east by the Berzosa shear

il' tl'-
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GEOT'II'I'T'AL DATA

Tl¡e two iDportant nornal faults of Toledo and Nieva have

been sturiied oy q.i;i";t-iic nethods in order to elucidate the

taurt gec:netry at oeiii'fi¡l'r¡ TEREsA (1982)' sANTA TEBESA et al'
(1983) and BERGAT{IN-"t if'(1988))' In bath cáses the Eodels

that fLt better the data indicate thaE the diP."1--ll"--t-T?:"d
;;;;, 

'";rt"ti-ió'ot the surface' decreases with depth b€co¡lrng

almost horlzontal at ca' 5-7 Krf,'(Fj'q¿l'

'rl' The <ieep seismic refraction studies based on the caceres-

Terupl ¿1nd teru"f-iot"ao proflles' carrled out by BANDA €t

a]. lle8!), aIlold ."iiii"-t"i'teraticn' Thus BA¡¡DA et al' (oP'ct')
detect the existenc"-oi o lotl velocity channel (vp=5'6 N¡fl s-L) at

7-11 Xm separatittg tn"-"ty=t"ffine Lasement (6'05-6'15 Kn s-1)

fromanintentediate"',.,=t(g.¿Kos.l}.Thisbandcould
corresp,rn.l to the detachment level of the late-Hercynian
ext6rrs ional accidents'

THE HERT:YNIAN CRANITOIDS

Thoy aré very abundant in the Sierra del Guadarrarfla and

GreLlos (Ftq.1) . ';;;;;;i cornpositional grouPs can be

distinguished: adarelLites, coarse grainerl granites and tuo-mica

leucogranites as ;ii--;;'earlier áinor j.ntrusions of guart-z-

diorites ana tonafiies' From a geocheni'cal point of view the

first con§titute p"iuit'"in""" asiocíations and the last are

ca f cm iq ( BR^NoEBOURGin-tt tr' -'lB3 ; BRA¡¡DEBOURCER', Lg84 tVrLIASECA'.

1985; anrt FUSTER ¡ viu¡S¿c¡, 1987)' Thesé assoclatlons are

intÉrprete'l o= " "oui-l-i-oi"á""1" 
rnaqmatisra ln a crust thlckened

by inurrcontinental'""tii=iit'"itn paiticipation of the nantle to

sone extent- To ;;-;;;;t a=sotiatiott= '*e should add some

oranit-ec of a ¡,onzonitic arrinity (cAsILLAs & PEINAD9' 1987) that

:;;;:;::;.': 'rü'IiiLii;e 
chanse- in thé chenical evolution or the

S.c.s. graniEoids'

All these qranitoids form int:lsive units !,ltrieh are fairly
5i¡rple 'in 

"otpo.iiiit,-- 
i"t. their--node of emPlace¡nent and

relat-i.onship to tha tecionics is at Éresent not fully und€rstood'

After the emplacem€nt of the granitie Plutonsr - "1 llj::ti"n
,n¿"r"-*.ria"rrt ¡iittl"- conditionÁ of a series of dyke-ewarns

consisr,ing for tn.-""=t-piri of granite-ada¡rellite porPhYries,

Lerrcogranite potpt,itilt' I"á-rni"oi microdiorites takés place'

They mostly tno, "l'i]I 
trena ana lengths of tens of kl¡'onatérs

(HUER'rAs, 19861 .

G E()C'I]RONO LOGY
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A liDited nulber of Rb/Sr uhoLe rock ages of -g:jlunith
cen:ral region granitoj'ds ar€ -available 

(VIALET TE et

a1.i981;TBARRoIA .t ti';-igiz otto ANDoNAEGUT & IBARRoIA' 1987) '

The adanellitás give values betÚeen 344-320 lfa (three

isocl:rons); coarse ;t"i;; gtittit"" give ases' betueen 310-3os Ha

(tyo isoctrrona) ""á- 
l"t"oitanites becr¡een ?go-2e7 t'la (three

isochrons). rinalrv, ;;;;-il;;irites r¡it¡ occaslonal aEphibole

gi.we an age of zzs ,á f áit-;'t""rtt""l ' . Thus th€ dated Eaqraa'-isu

later than the "orpr.==i"" 
iercynian phases sPan a range of . 

at

Ieast 70 !1a, i."' ttii-t¡t vi="i"" to the EarIY Pemian' Dyke-

s¡rarBs are still Younger'

S:TRUCAIR,A! FE.AI'TTRE5 OF lEE GR'ANITOIDS

Tbe detaifed architeqture of the s'c's Plutons is 'still
u.nJcnoun. Hoflever t¡!-=it""tttta1 and cartographic data avalaible

a-l1or¿ one to aake sboe dis"intions'

U The adaEeUitic units are the Eost extended' They are

oflen porphyritic, 
-;;;- ;;"' a comPlex structural' internar

orgranization, uith iutq" ii""= in- unith planar flo¡' structures
saou sentre dips (i;:- ü;;- ió ' ¡""t'a"a bv zones ¡'ith
subvercical foliacions' These are north-south trendi¡g bands

si¿uated along the l"it"tt=- 'it¡ 
the uetarorphic outcrops as 'at

rÁ caada and E} e""oliri (Fig'l)' : They are couplex ' t{any'of

tle fomerly,",'tioi!á-""riíer'¡asic to-i¡ternediate intrusrons
a:re located in or close to these zones' ' furtheñore a tectonic'
I;-:il;;iiáus foliation. can also be found'

F}or,lineationintheseplutons,asdefinedbycozonal
a.='rangesents of pi""o"ty=i" ;9 1"19 axis of uicrogranular
r¡¡clusions are ottei iottí"try oriented' üARÍIN EscoRzA (1987) irt

a seneral study of th;;;l;;iit=ions in s'c's' shoÍs that they are

ElrsclY oblate (X<li;th ;n statistical tendency for the X axis

t shou a l¡-S orient"iion' this has a]'so been deEostrated by

&r§"ATERESAonthe'¡.=¡.="tPhenocrysts'cozonalarrangeoentsof
ñ"il-ióro) of pragioclases and quartz fabric'

These data suggest that the-adanellitic units are largelY

flat-lying "n""t-LiiÉ-¡oai"t 
emplaced in a N-s direction r¡ith

ieteral boudarj.es 
-controffeA by subvertical tectonic accidents

Yith horizontal shear co¡nponents'

2) coarse grained qIranitic units such as La Pedriza and I,a

cablera foru cupula:'iix"-ii""x= of lateral steep ualls' They are

s--ructuralry rot" ot' i"I=- itáli"pi" aLthough they shou u-::l-d:""y
for an E-W stretching, thus suggestr.ng =oá" extent of structural
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