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/,&QH&:+(&D0& -7*+.&=6J,7=.7&:.6-=,6,& 0*;=00=3N&
:,6=R*3N&:B*7R.3&<&;=R*77*3&=63,7-.3&,6&B6&:,8
+,6-.&+=:7.:7=3-*0=6.& *J,:-*/.& ;.7& ;7.:,3.3&
/,&5=.-B75*:=>6(&%32&;B,3N&;*7,:,&0>1=:.&/,/B8
:=7&aB,&3,&4*&J.7+*/.&,6&B6*&:4*7:*&3.+,7*N&
/.6/,&:*2*6&+*-,7=*0,3&O.0:?6=:.3&,T;0.3=O.3(&
D6& ,0& -7*+.& 3B;,7=.7& ,0& :,+,6-.& :*75.6?-=8
:.& ;7,3,6-*& B6*& ,3-7B:-B7*& +=:7.;=3.02-=:*& <&
,610.5*&17*6& :*6-=/*/&/,&57,:4*3& ,T;0.3=O*3&
Z:B*7:=-*3N& ;=R*77*3[& ,& =6:0B3.&5.+5*3&O.0:?8
6=:*3N&0.&aB,&=6/=:*&aB,&3,&-7*-*&/,&+*-,7=*0,3&
0*:B3-7,3&;.3-,7=.7+,6-,&,/*SR*/.3&,6&:.6/=8
:=.6,3& 3B5*@7,*3(&K.7& ,6:=+*&/,& ,3-*& J.7+*8
:=>6&:*75.6*-*/*&7,;.3*&B6&;,aB,E.&/,;>3=-.&
/,&*:B+B0*:=>6&VBO=*0&Y'Q8MH&+&/,0&72.&W*5*8
0>6N&J.3=0=R*/.&*&3B&O,R&;.7&0.3&+*-,7=*0,3&aB,&
:.+;.6,6&,0&5.7/,&*6B0*7&/,0&+**7&/,&UB,01*8
;,77.3&Z =1(&M&<&`[(

K.7& -*6-.N& ,6& 0*& J.7+*:=>6& /,0& :7?-,7& /,&
UB,01*;,77.3& ;B,/,6& /=3-=61B=73,& /.3& J*3,3&
,T;0.3=O*3& J7,*-.+*1+?-=:*3(& )*& ;7=+,7*& /,&
,00*3& -BO.& 0B1*7& 3.57,& B6*& R.6*& ,6:4*7:*/*&
3=-B*/*&,6&0*&+*71,6&/,7,:4*&/,0&72.&W*5*0>6(&
D6&:.6:7,-.N&3,&-7*-*&/,&B6*&,T;0.3=>6&aB,&3,&
0=+=-*&*& 0*&*;,7-B7*&/,& 0*&/=*-7,+*&O.0:?6=:*N&
+,/=*6-,&0*&,+=3=>6&/,&57,:4*3&,T;0.3=O*3&/,0&
3B3-7*-.&;*0,.R.=:.&Z:B*7:=-*3&<&;=R*77*3[N&*32&
:.+.&:*0=R*3&<&5.+5*3&O.0:?6=:*3&aB,&:*<,8

7.6& ,6& /=:4*& 0*1B6*N& aB,/*6/.& :,+,6-*/*3&
;.7&,0&:*75.6*-.&:?0:=:.&aB,&*002&3,&,3-*5*&/,8
;.3=-*6/.&Z_*:4,--,N&'FGQ[(&%32&;B,3N& 0*&;7=8
+,7*&J*3,&J7,*-.+*1+?-=:*&,3&3=6:7>6=:*&*&0*&
1@6,3=3&/,&0*&:.3-7*&:*0:?7,*&3=-B*/*&,6&,0&5.78
/,&+,7=/=.6*0&/,0&+**7(&%&,3-*&+*6=J,3-*:=>6&
,T;0.3=O*&=6=:=*0&3B:,/,&B6&;,7=./.&/,&7,;.3.&
,6&,0&aB,&3,&/,;.3=-*N&3.57,&0*&:.3-7*N&,0&6=O,0&
/,&-,77*R*&VBO=*0&Y'Q8MH&+&/,0&72.&W*5*0>6(&D6&
0*3&0?+=6*3&/,01*/*3&7,*0=R*/*3&,6&/=:4.3&+*8
-,7=*0,3&3,&.53,7O>&0*&;7,3,6:=*&/,&.3-7?:./.3N&
aB,&7,O,0*6&B6*&/=6?+=:*&VBO=*0&+B<&*-,6B*8
/*&;7.;=*&/,&B6&*+5=,6-,&VBO=.0*:B3-7,&Z =1(&
M[(

 

 !"#$%&'(&Borde meridional de Cuelgaperros. C= Cos 
!"#$%#&%'"(#)$*+$&#$,#"!($-+.("-/"$0(!#&&($0(&$+-1(&$0($#%2 
32&#%-4+$521-#&$678 9:$3$;$&'3-+#$0(&<#0#)

)*+& ,-./012.*+& 1+2-34+256*+& *721853*+& 31&
9*+&-8/95+5+& +1350182*9:;56*+&6*..*7*.-8&<=1&
9*+&916>*+&31&,1<=1?-+&;.-@-+&A&-.18-+&+1&31B
,*+52-.*8& 7-C*& =8-+& 6*83565*81+& D=@5*9-6=+B
2.1+&EF-79-&!G(&
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IJKL IJLM IJNN

H
O

IJP IJLQ IJNM
R IJQ IJS IJT
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IJKL IJKS IJKK
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!

BIJIM IJIP BIJ'N

F%X)%&!(&=+'&->->$<"#+2&/3?!"-%/$0($&#>$."#%%-/+(>$@+#>$
0(&$+-1(&$0($#%232&#%-4+$521-#&$678 9:$3$0(&$"A/$B#C#&4+

Y*8&,*+21.5*.53-3J&+1&.1-8=3-&9-&358/05B
6-& @*96/856-& 6*8& =8-& +1;=83-& Z-+1& Z.1-2*B
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0-;0/256-&0=A& @5.=9182-J& 18& 9-& <=1& +1& Z*.B
0-& 19& 6./21.& 31&Y=19;-,1..*+(&[8& 1Z162*J& +1&
2.-2-& 31& =8-& 1\,9*+5:8&0=A& ,*21821&01.613&
-&9-&5821.-665:8&-;=-B0-;0-&<=1&,.*3=61&9-&
Z.-;0182-65:8&319&+=+2.-2*J&Z=83-0182-9018B
21& ,5]-..-+& A& 6=-.652-+(&)-& 1\,9*+5:8& Z.1-2*B
0-;0/256-& 31+186-318-& -310/+& =8-& 8=71&
1.=,25@-&.-+-821&<=1&8*&-3*,2-& 9-& 24,56-&35+B
,*+565:8&-8=9-.J&1+2*&1+J&base surgeJ&+58*&0/+&
7518& 18& Z*.0-& 31& -7-856*& *& 35.5;53-& <=1& +1&
1\,-831& ,.5865,-901821& >-65-& 19& 8*.31+21& A&
19&+=.1+21(&Y*0*&.1+=92-3*J&9-&6*..51821&,5.*B
69/+256-&359=53-&+1&1\251831&+*7.1&=8-&-0,95-&
+=,1.^651J&.16=7.5183*&6*8&+=+&31,:+52*+&9-+&
,1<=1?-+&31,.1+5*81+&31& 9-&_*A-&319&`-..-9&
A&9*+&`-..-91+J&+52=-3-+&-&'JK&W0&-9&a&A&K&W0&
-9&[& .1+,1625@-01821(&%9&05+0*& 2510,*J& 9-+&
0b925,91+&A& .42056-+& 1\,9*+5*81+&31& 1+2-& +1B
;=83-& Z-+1& 31+2.=A18& ,./6256-01821& 9*+& 85B
@191+&31&6*+2.-&6-96/.1-&A&31& 21..-]-&D=@5-9J&
-& 1\61,65:8&31& 9*+&,1<=1?*+& .12-]*+&<=1& +1&
6*8+1.@-8&18&19&7*.31&01.535*8-9J&Z*+595]-3*+&
,*.&9-+&7.16>-+&A&31,:+52*+&31&6*..51821+&,5B
.*69/+256-+&359=53-+&319&7*.31&319&6./21.&E 5;(&
LG(&)-+&3*+&3-2-65*81+&31&cV)&319& 85@19& 31&
-6=0=9-65:8&D=@5-9& dNKB'I&0&319& .4*& e-7-B
9:8& -,*.2-8& =8-& 13-3& ,-.-& 356>-& Z*.0-65:8&
D=@5-9&31&LMJMf'J'&W-&X`&A&LKJIKf'JT&W-&X`&
EF-79-&!!G(&V5&21810*+&18&6=182-&<=1&356>*&85B
@19&D=@5-9&+1&31,*+52:&,*.&18650-&31&9-&6*+2.-&
6-96/.1-J& 9-& 6=-9& 1+& +50=92/81-& -9& 6*0518]*&

 

 !"#$%&'(& !"#$%&'(!)!*+$,%)',%&$$(%)'%-.',/$0'((*"1%
-2%-*"#($%3$,34('$%3*+%3*+#!+.!)$)%,$#'($,1%51-12%5+!,,*%
3($#6(!3*1%7+%,$%0$(#'%!+8'(!*(%)'#$,,'%)'%,$%3*"#($%9%,4&!:
nas delgadas

)*& +,& ,-./0/),)& 01+-23/-,4& 5& 617.*8/189*3.*&
:;*)<& =17/+/>,)1& 618& *+& ,3/++1& )*+& 9,,8& )*&
?;*+@,6*88174& -,A*& )*);-/8& :;*& +,& 68/9*8,&
=,7*& *B6+17/0,& ./*3*& ;3,& *),)& $+#'% ;.'&& ,&
'C4DEF4G&H,&IJK&*3&.,3.1&:;*&+,&7*@;3),&=,7*&
=8*,.19,@92./-,4&:;*&*B-,0,& +,&)*68*7/<3&5&
*)/L-,&*+&A18)*&-8,.M8/-14&7*&681);-*&,&6,8./8&
)*&'C4DEF4G&H,&IJ4&*7.1&*74&*3&*+&J+*/7.1-*31&
7;6*8/18&NO!P&'Q(

J18& R+./914& )*A*917&9*3-/13,8& :;*& +17&
)*6<7/.17&)*&-188/*3.*7&6/81-+27./-,7&)/+;/),7&
)*& +,& 3;A*& *8;6./0,& *3& =189,&)*& ,A,3/-1& 7*&
S,++,34& ,+&9/791& ./*9614& =17/+/>,)17&618&;3&
-,+/-S*4&.,+&5&-191&7*&,68*-/,&*3&+,&.8/3-S*8,&
)*&+,&-,88*.*8,&?OTCUUU4&-13-8*.,9*3.*&*3&*+&
H9&V&)*&?/;),)&$*,+&,&%+)*,&)*+&$*54&-*8-,&
)*+& 6,8,W*& -131-/)1& -191&X,7&J/+,7(&Y3& )/T
-S1&-18.*&7*&,68*-/,&:;*&+17&)*6<7/.17&)*&-1T
88/*3.*7& 6/81-+27./-,7& )/+;/),7& 68*7*3.,3& ;3,&
=,-/*7&/3.*89*)/,&)*L3/),&618&;3,&*7.8;-.;8,&
S18/>13.,+& 5& *3& 1-,7/13*7& 1A+/-;,& NH9& G4VG&
)*& +,&?OTCUUUQ4&-13&)*=189,-/13*7&617.)*T
617/-/13,+*7&)*&./61&bomb sags(&Y7.23&=189,T
)17&618&+29/3,7&)*&C&,&G&-9&)*&@81718&)*&.1T
A,7&-/3*8Z./-,7&61-1&-196,-.,7&:;*&*3@+1A,3&
=8,@9*3.17& )*& 0,8/17&9/+Z9*.817& )*& -;,8>14&
-;,8-/.,4&6/>,88,&5&-,+/>,&)*&A18)*7&9;5&,3T
@;+17174&,7Z&-191&-*3/>,7&01+-23/-,7&-13&@8,T
),-/13*7&/30*8./),7(&P1A8*&.,+*7&9,.*8/,+*7&7*&
S,&)*7,881++,)1&;3&-,+/-S*&)*&;317&)17&9*T
.817&)*&*76*718&)*&=,-/*7&9,7/0,T6;+0*8;+*3.,&
*3&*+&.8,91&/3=*8/18&5&+,9/3,8&*3&*+&7;6*8/184&
:;*& 7*&*B./*3)*& 7/3& 71+;-/<3&)*&-13./3;/),)&
618&.1)1&*+&*B.8*91&18/*3.,+&5&31818/*3.,+&)*+&
?,961&)*&?,+,.8,0,4&S,7.,&,+-,3>,8&+,7&+1-,T
+/),)*7&)*&O/@;*+.;88,4&J1>;*+1&)*&?,+,.8,0,&
5&?/;),)&$*,+& -,6/.,+(&[;*),& =;*8,&)*& .1),&
);),&:;*&+,&*),)&)*&.,+*7&-,+/-S*7&,.8/A;/),&,+&
J+/1-;,.*83,8/1&NJM8*>T"13>2+*>4&U\]FK&J18T
.*81&et al(4&U\]]Q&*74&*3&8*,+/),)4&927&8*-/*3T
.*&/3-+;71&:;*&+,&7*@;3),&=,7*&*B6+17/0,&)*+&
9,,8&)*&?;*+@,6*88174&618&+1&:;*&S,5&:;*&7/T
.;,8+,&*3&*+&J+*/7.1-*31&7;6*8/18&5^1&-19/*3T
>17&)*+&_1+1-*31&N /@(&CQ(
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 !"#$%&
'(#)#*

"+!),&-".$"*
/012

'(#)#*&.!&-
/3014&5(2

67&7

)%*%+,-&&
./01234&5&
67289

'3:;<=0:1< 0:3'
8''3>=333<&
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)%*%+,-
./01234&5
67209

@;:33=<:;< 3:';
814'@=3@'<&

*?

.%*+%&!!(&Resultados obtenidos de las dataciones por luM
miniscencia para cada una de las muestras. Laboratorio 
.%#@!<!-,+8#Q#S!.,&T0F',-!#.%#*!#U8,C%(1,.!.#V0<+8&'!#
.%# !.(,.

89:8;<=>9:6=

AB& 5CCD& EF& GHFBICJFDDKL:& MCDCMNFDOPCEK&
5KDQKBRIOMC5FSNF& JKD& LH& QKD5C& LF5OFBTJNO2
MC:&CUOFDNK&VCMOC&FB&WFLNF:&LF&VC&KDOIOSCEK&C&
JCDNOD&EF&EKL&QCLFL&FXJBKLOYCL&QDFCNK5CI5Z2
NOMCL(&#SC&JDO5FDC&QCLF:&EF&5FSKD&5CISONHE:&
LOSMDRSOMC&C& BC&QKD5CMORS&EF&HSC&MKLNDC&MCB2
MZDFC& MKS& HSC& FECE&5TSO5C& EF& 8':>=3:1& [C&
*?(&.DCL&FBBC&CMKSNFMF&HS&JFDOKEK&EF&DFJKLK:&
EHDCSNF&FB& MHCB& NOFSF& BHICD& BC& LFEO5FSNCMORS&
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EFB&SOYFB&EF&NFDDCPC&\HYOCB&/01234&5&EFB&DTK&
)CUCBRS:& ]HF& ^CMF& JKD& FSMO5C& EF& BC& MONCEC&
MKLNDC:& LONHCEC& FS& FB& UKDEF& 5FDOEOKSCB& EFB&
5CCD(&?KLNFDOKD5FSNF&LF&DFCSHEC&BC&CMNOYOECE&
YKBMZSOMC&EF&GHFBICJFDDKL:&ECSEK&MK5OFSPK&
BC& LFIHSEC& QCLF& QDFCNK5CI5ZNOMC:& EF&5C^KD&
YODHBFSMOC&^&MCJCMOECE&5KDQKBRIOMC:&]HF&KDO2
IOSC& BC& EFLNDHMMORS& JCDMOCB& EF& BC& MKLNDC& MCB2
MZDFC&^&EFB&SOYFB&EF&NFDDCPC&\HYOCB_&CB&NOF5JK&
]HF& EFLFSMCEFSC& HSC& SHUF& FDHJNOYC& DCLCSNF&
FS&CUCSOMK:&BC&MHCB&EFJKLONC&FB&UKDEF&MDCN`DOMK&
]HF& QKLOBOPC& FB& SOYFB& EF& CMH5HBCMORS& \HYOCB&
/01234&5(&%LT&JHFL:&FLNC&LFIHSEC&FXJBKLORS&
QDFCNK5CI5ZNOMC& NOFSF& HSC& FECE&5ZXO5C& EF&
8':>=3:1&[C&*?(&?KD&KNDK&BCEK:&BKL&EFJRLONKL&
EF&MKDDOFSNFL&JODKMBZLNOMCL&EOBHOECL&FXJFBOEKL&
EFLEF&GHFBICJFDDKL&^&LONHCEKL&C&5ZL&EF&3&^&1&
[5&CB&-A&^&A&EFB&5CCD&LF&VCBBCS&MHUOFDNKL&JKD&
KNDC&MKLNDC&MCBMZDFC:&EF&5C^KD&MKSNOSHOECE&^&
FXNFSLORS:&JHFL&BBFIC&VCLNC&GOHECE&$FCB&MCJO2
NCB:&MH^C&FECE&CNDOUHOEC&CB&?BOKMHCNFDSCDOK&VC&
EF&LFD&CEFBCSNCEC:&CB&5FSKL:&VCLNC&FB&?BFOLNK2
MFSK&LHJFDOKD&H&aKBKMFSK(

?0@?'68> >6:A9=

bCBYCEKD&*FCNK&*FDIHC&EOLQDHNC&EF&HS&MKS2
NDCNK& EF& OSYFLNOICMORS& MKS& BC&#SOYFDLOECE& EF&
WYOFEK&IDCMOCL&CB&JDKIDC5C& ?#&EFB&7AGc(&
.C5UO`S& FXJDFLC5KL& SHFLNDC& IDCNONHE& C& 7d&
eSIFBFL&"CDMTC&EFB&GHDC&JKD&BC&OSNFDJDFNCMORS&
EF& BCL& BZ5OSCL&EFBICECL(& OSCB5FSNF:&CIDCEF2
MF5KL& BC& MKBCUKDCMORS& EF& BC&  HSECMORS& cH2
]HFL&EF&fFLN5OSLNFD&^&BC&7CSMK5HSOECE&EFB&
GC5JK&EF&GCBCNDCYC(

@6B6@6:8>?=

%SMKMVFC:&A(&0<@8(&WC&*0-,+8#%1"!-,!*#Q#<%'M
"&(!*# .%*# C&*-!8,1'&# (%-,%8<%# .%# W1"!M
X!# /%8<(!*(& .FLOL& cKMNKDCB:& #SOYFDLOECE&
GK5JBHNFSLF&EF&7CEDOE:&;>1&JJ(

GFUDOZ:&)(7(:&7CDNTS2ALMKDPC:&G(:&+RJFP2$HOP:&
)(:&7KDZS:&c()(&^&7CDNOS :̂&*(7(&3400(&-H2
5FDOMCB&DFMKISONOKS&KQ&CBOISF5FSNL&OS&5K2
SKIFSFNOM& YKBMCSOM& CDFCLg&AXC5JBFL& QDK5&

NVF&7OMVKCMCS2"HCSChHCNK&iKBMCSOM& OFBE&
OS&7FXOMK&CSE&GCBCNDCYC&OS&bJCOS(&Journal 
&)#Y&*-!8&*&$Q#!8.#Z%&<K%('!*#S%1%!(-K:&
340:&>82@3(

 KB[:& $(+(& 0<@4(& Petrology of Sedimentary 
Rocks. aF5JVOBB:&%HLNOS:&0@3&JJ(

"KSPZBFP:& A(& 0<<3(& %LJFMNKL& IFK5KDQKBRIO2
MKL& EFB& YKBMCSOL5K& VOEDK5CI5ZNOMK& EFB&
GC5JK&EF&GCBCNDCYC(&V-<!1#.%# *!# [[#S%0M
nión Nacional de Geomorfología:&7HDMOC:&
1;<21@8(

"KSPZBFP:&A(&3443(&c`JKLONKL&EF&KBFCECL&UC2
LCBFL&^&LH&JCJFB&FS&FB&DFBOFYF&YKBMZSOMK&EFB&
GC5JK&EF&GCBCNDCYC&6ALJCjC9(&V-<!1#.%#*!#
Y[[#S%08,+8#\!-,&8!*#.%#Z%&'&()&*&$F!]#
iCBBCEKBOE:&'112';1(

"KSPZBFP:& A(:& "KLZBYFP:& $(#(:& *FMFDDC:& $(& ^&
ALMKUCD:&A(&3404(&AYOEFSMOCL&EF&CMNOYOECE&
VOEDK5CI5ZNOMC&VKBKMFSC&FS&FB&YKBMZS&GK2
BH5UC(&GC5JK&EF&GCBCNDCYC&6ALJCjC9(&ASg&
"KSPZBFP:&A(:&ALMKUCD:&A(:&*FMFDDC:&$(:&#U2
CBEK:&$(&^&cRSOP:&)(&V"&(<!-,&8%1#(%-,%8<%1#
%8# Y&*-!8&*&$F!]# 7GG=M7GGB(& GFSNDK& EF&
ALNHEOKL&GCBCNDCYKL:&;>2>'(

aFDDFDK:& a(:& +RJFP:&  ()(:& "R5FP:&  (& ^& 7CD2
NTS2bFDDCSK:&%(&3403(& !SNFDCMNOKS&UFNkFFS&
OSNDC2MKSNOSFSNCB& LFEO5FSNCD^& UCLOSL& CSE&
L5CBB2YKBH5F& 5KSKIFSFNOM& YKBMCSOL5g&
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