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RESrn? 

Estudios  de  sedimentacibn,  paleogeografia y tect6nica  de rocas del 
Kimmeridgiano?-Paleoceno de  la  regibn  de  Cusco,  muestran  que  estas  se 
depositaron  sobre un umbral  que  separaba dos cuencas,  las que se hallaban 
en  una  posicibn  de  tras arc0 distal y que  registran  eventos  tectono- 
sedimentarios  que esth en  relacicin  con la evolucidn  de  la  margen sur 
peruana . 
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INTROIXJc.I.?IoN 

The  tectonic and sedimentary  evolution  between  Kimmeridgian?- 
Paleocene times of the  Cuzco  area  (South  Peru)  is  divided  in 5 stages.  The 
sedimentation  developed  over  the Cuzco-plmo swell  which  separated  the 
Western  trough  and  the  Eastern  trough.  The  formation of the  Eastern  trough 
began  during  Kimmeridgian?  times.  This  region  in  back-arc  basin  position 
recorded  the  external  tectonic  evolution  of  the  South  Peruvian  margin. 

Euring  Mesozoic  times,  the  Peruvian  margin  had a contrasted 
paleogeographic  pattern  (Jaillard,  1992)(Fig. 1). It c m  be divided  into 
several NW trending  zones,  parallel  to  the  subduction  trench. In South 
Peru  margin  is  possible  to  distinguish  from W to E: 1) a narrow  Coastal 
zone,  which  mainly  comprises  pre-Cretaceous  rocks; 2) a Western  subsiding 
trough  which  received  thick  marine  sediments  (presently  Western 
Cordillera); 3) a positive  swell,  which  received a reduced  sedimentation 
(Cusco-Puno swell),  and 4) an  Eastern,  less  subsiding  basin  filled  by 
mainly  continental  deposits  (presently  Eastern  Cordillera). 

hwing Kimmeridgian?,  Cretaceous  and  Paleocene  times,  the 
sedimentation of the  Cuzco  area  developed  over  the Cuzco-Puno swell  which 
was  emerged  before  latest  Jurassic  times. 



288 Second ISAG, Oxford (UK), 21-23/9/1993 

~iclW.m?-%r~imim? (I-hdutio Ehr) - 
The Humbutio Fm i a  composed by alluvial   fan eonglomerates ( b w e ~  

Mb), thin marine liraestone  beds (Middle Hb), and continental  smdstone, 
shales and cordomerates (Upper Pb). This formation i a  rawked by n m e r o ~ a  
sgwlsedfmentar-y tectonic  featwes which expresses a NW-SE: trending 
extensional regime. hleing  this  wriod,  the  contrasted paleogsogmphy is 
an effect  of the beginning of the  Eastern  trou& opening. A l l  of th is  i~1 
interpreted as a d i s t a l  coneeguence of the Araucan teetonic phase, which 
cari be obeerved in  North Chile m d  Argentina (Semmre et  al. 1988). 

In the Western trou& develowd a mwine  sedimentation and 
extensional regime related  with the geodynamic events ocurred in  the 
Paleopacifie pl  %O, the latest Jurassic-lower Meocornien period appeara 
as a t r ans i t i  riod between the convergence NW-SSE Phoenix-South 
her ica  (Batho Kimmeridgian), m d  NE-SN (Valmgian-Aptian)(Sol~~, 
1991). 

2. Newmian ( h a m e  Fm9- 

The Huacane Fm is mainly composeta by cquartz white  sandstones which 
are deposited in  fluvial  enviroments avnd whieh proceed from east. !The 
elean neocomian sandstones m e  good expressecl in  the whole Peruvian 
te r r i to ry  (Moulin, 1989). In  the Cuzco ama, the fluvial sedimentation i a  
mainly controlled by the  eustatic sea Pevel fluctuations  (Cmlotto, 
1992). The eastern  (Elrazilian  Shield)  origin of the  c las t ies  c m  be 
interpreted as the  result  of the  incipient  r if t ing of the norther South- 
Atlantic Ocea (JailPard, 1992). 

'I&e tectonic and magmatic guiescence in  the whole Peruvian margin 
is related t o  the 1ow convergence rate  beetwen Phoenix-South Ansericm 
plates (Soler,  1991). 

3, h t e  Aptian-hnim (hwer a Gp). 

The lower Yuncaypata Gp is characterized by the  shallow  interna1 
carbonate platform evolution. This one began with a transit ion of l a t e  
Aptim-middle  Albian saadstones and shales that  reaehed its m a x i m u m  
dwing  the  interval uppm Albien-Turonian (Yumamata Pimestonee). !l%s 
limestones  regiatered weakly extensive  tectonic features. 

In  the Westerm trou& developed a carbonate  platform  that is marlred 
by a magmatic act ivi ty  probably related  to an am (Albien-Cenommian) and 
the  beginnig of the emplacement of the  bastal   Bathol i th .  This p r i o d  i a  
related t o  a modification of the  subduction, now ni th  a low angle  that 
correspond to  a hi& convergence velocity  that malces the oceavnie cslab 
become yomg. A 1 1  of t'tlat, causes extensive md compressives tectonic 
phases  ne11 h o m  i n  Central a d  North Peru, (Mochica phases) (Solers, 
1991; JailParPd, 1992). 

4. Seaspaiamn- he5trichti.m (Upwr Y m c m h  Gp9. 

The Upper Yuncaypata Gp irs divided i n  3 major sedimentan secuemees 
called 611, IQ md M3 (Cmlotto, 1992). They are mnainly compoaed by red 
shalesJ samistones md evamrites.  This time spm corresponds t o  a global 
regressive period, whieh however registsrs weakly Smtonian- aad middle 
Cmpanian transgressions. !This regressive  spisod  ia  related  ta  the 
successive up l i f t  of the Coastal zone (boundary f i r o n i m - h p m i a n ) ,  
followed by the   upl i f t  of the SW border ( Santonim-Cmpmiam)9 and Later 
by the  upl i f t  of the NE border (C~panian-~a@stmPichtian) of the Western 
trou& i n  association  with progressive thrusting whieh develops foreland 
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fi9. I :  Palwgtographic skrfch of th, 
Prruvian tnUrgin hoillord, 1992) and 
location d the Cuzco orea. 
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fig.2: Stratigraphie  columns Of the  $tudicd arao. 
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Fï9.3: Schemotic  sketches o f  the  structural evolution d southrrn Paru morgin. 
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basins  (Jail lard,  1992). So, a foreland basin  develops  during lates 
Campanian and Maestrichtian San Jeronimo Gp deposition. I t  was probably 
located a t  the boundary between Western trou& and CVazco-Puno swel1, m d  
it resul ts   the  emplacement of the Millotingo-eapacmarca overthrust  (Pig. 
3 ) .  The foreland  basin  distal part was situated above the Cw"-plano 
swell, corresponding to   t he  sequence M3. After, the San JeroniEoo Gp 
thrust   the Cretaceous-Paleocene  autochtonous series (Red  Beds Nappe). 

Al9  these  tectonic  events  except  the Red Beds nappe w e  hown as 
the  Peruvim  tectonic phasep which is related, f i r B t ,  t o  a hi& 
convergence velocity of the  Pacific and South American plates 
(Coniacia)(Soler, 1991; Ja i l la rd ,  1992), and second with the  subduction 
of oceanic  obstacle (Pfollendo ridge)(Soler e t  a l  1989) that  provoked a 
magmatic gap and a compressive tectonic  (progressive  migration  ot the 
thrusting toward NE) .  

5- P&eocene (Upmr &ci. Serie5)- 

The Upper Red Series  are composed  by 2 formations:  Quillque and 
ChiIca  separated by an mconformity. Each one explains the progrtadation 
of the  f luvial   deposi ts ,   the   f i rs t  one from SW oleigin, the second one 
from NE origin. Both, probably correspond t o  the forelaad basin 
evo lut ion. 

In the Western trou& a volcanic arc ac t iv i ty  which begm i n  the 
Maestrichtian  times  mached its maximm in   the  Paleocene timss. 

The tectono-sedimentary  evolution in   the  (3UZ" wea between 
Mi~eleidgian?-PaPeocene cal be divided i n  5 stages grouped i n  2 great 
periods. The f i r s t  one (Rimeridgim?-T~wonim) is mainly a distenaive 
episod. The beginning  corresponds to  the  Eastern trou& opening i n  
re la t ion with  the Mimeridgian Araucan tectonic phase. In' t h i s  moment, 
there is  a change of the Phoenix and South he r i can   p l a t e s  convergence. 
The ending is chaleacterized by the  subduction  angle  modification  for  the 
high convergence velocity of the  Pacific and South herican plsates. The 
Second one (bniacian-Paleocene)  corresponds  to a global  rewessive 
episod i n  association  with  progressive  thrusting  that develops the 
foreland  basins. This period is re la ted ,   f i ra t  t o  the Peruvian tectonic 
phase which begins in  the  Coastal zone (lowest &niacian t h e s ) ,  and 
reaches the Cuzco-ho  swelP (Maestrichtian). The origin is the hi& 
convergence velocity of Pacific and South-herican  plates a d  the 
subduction of oceanic  obstacle (Hollendo ridge). Moreover, it is related 
with  the  tectonic  phases of the boundary M a e s t r i c h t i ~ - P ~ l ~ o c e ~ ~  and 
middle  Paleocene. 

This sedimentology and stratigraphic  study eviclence the nappe 
s t ruc twe of the San Jeroniruo Gp which overlies the Cretaceous-Palescene 
autochtonous Cuzco series. Such a nappe is a new evidence of the 
important shortening ocwred i n  t h i s  part of the  Andes. 
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