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A G E S O F T E R T I A R Y F O R M A T I O N S I N N O R T H W E S - f ' y E R U ' 

A. J . K N I G H T S ^ : i * " WtlQCoJS 
Lobitos,Peru \ " ' ' ' V c S ? / 

T h e recent paper b y S t a i n f o r t h on th is subject ( S t a i n f o r t h , 1 9 3 5 ) is a^Vye^^Tme-clafjfi-g^ ( 
c a t i o n of the general p r o b l e m . I t is u n f o r t u n a t e , however , t h a t the age a&si.gra 
Cabo Blanco sandstone, as b e i n g p r e - T a l a r a should have been der ived e n t i r e l y 7 r o m the 
somewhat res tr ic ted o u t c r o p s a n d w i t h o u t regard t o the subsurface evidence i n the areas 
i m m e d i a t e l y adjacent . T h e a c t u a l area of o u t c r o p of this f o r m a t i o n is l i m i t e d to a n a r r o w 
s t r i p a long the coast near E l A l t o , a b o u t i j k i l o m e t e r s wide a n d 1 0 k i l o m e t e r s l o n g . W i t h i n 
th is area the Cabo B l a n c o sandstone is o v e r l a i n b y a t h i c k series of sandstones a n d shales 
l o c a l l y called the E c h i n o c y a m u s series a f ter the c o n t a i n e d echinoid . B e l o w the Cabo 
Blanco sandstone lies a shale l o c a l l y called t h e C l a v e l shale whose fauna is a p p a r e n t l y 
i d e n t i c a l w i t h t h a t of the Chacra . T h e age r e l a t i o n s h i p assigned b y S t a i n f o r t h t o the 
Cabo Blanco sandstone is based on the a s s u m p t i o n t h a t the Clave l shale is of t rue Chacra 
age. 

F r o m the evidence ava i lab le on the surface alone, there is l i t t l e a l t e r n a t i v e b u t to ac
cept the age assigned b y S t a i n f o r t h , b u t the cross section ( F i g . i ) shows t h a t w h e n traced 
a w a y f r o m the o u t c r o p area, t h e Cabo B l a n c o sandstone a n d the upper lens of the Clavel 
shale are f o u n d to overl ie beds of accepted T a l a r a shale equivalence, w i t h the t rue Chacra 
shale a n d the Pale Greda m u c h lower i n the succession. 

I f a t rue Chacra age is accepted for the C l a v e l shale, t h e n the superpos i t ion of the 
Clave l shale a n d Cabo B l a n c o sandstone over T a l a r a shale equiva lents w o u l d have t o be 
a s t r u c t u r a l effect, w i t h m o v e m e n t a long a n e a r l y h o r i z o n t a l p lane. T h i s t y p e of m o v e m e n t 
was i n v o k e d b y B a l d r y ( 1 9 3 8 ) i n order t o expla in the r e c u r r i n g faunas w h i c h are found 
t h r o u g h o u t the succession i n t h i s area. T h e m o v e m e n t he envisaged was l ikened to a g i 
gant ic landslide w h i c h o c c u r r e d after a b o u t 2 0 , 0 0 0 feet of sediments h a d a c c u m u l a t e d . 
T h e m o v e m e n t was considered t o be a w a y f r o m the A n d e a n u p l i f t , t h a t is, f r o m east to 

' M a n u s c r i p t received, J a n u a r y ' 17, 1956. 

* C h i e f geologist , C o m p a n i a P e t r o l e r a L o b i t o s . T h e w r i t e r is i n d e b t e d t o t h e m a n a g e r s o f C o m -
p a n i a P e t r o l e r a L o b i t o s f o r p e r m i s s i o n t o p u b l i s h t l i i s n o t e . 
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•'West . T h e planes of m o v e m e n t were considered to be low-angle n o r m a l faults w h i c h were 
g iven the name slip-planes. I f this type of m o v e m e n t had taken place i t w o u l d necessitate 
m a n y such planes of m o v e m e n t i f a l l the i rregular i t ies of the succession were to be ex
p l a i n e d i n this way , a n d the succession i n a n y area w o u l d consist of a series of unre la ted 
sheets of sediment one on t o p of the other. D e t a i l e d subsurface w o r k has shown t h a t this 
Ls n o t the case, b u t t h a t a coherent p i c t u r e of the geology can be der ived f r o m the sedi
ments , showing the influence of var ious s tructures t h r o u g h the succession, p r o v i n g t h a t 
the sediments were deposited i n the ir present posit ions a n d n o t s l id i n f r o m some outs ide 
area. B a l d r y ' s hypothesis has n o t been general ly accepted b y geologists w o r k i n g i n the 
area, a n d the r e c u r r i n g faunas which led h i m to f o r m u l a t e the hypothesis are n o w regarded 
as cyc l ica l facies faunas. Q u i t e a p a r t f r o m the quest ion of the v a l i d i t y of the sl ip-plane 
hypothesis , i t is a p p a r e n t f r o m the cross section ( F i g . i ) t h a t m o v e m e n t i n this case w o u l d 
have to be f r o m west to east i f a s t r u c t u r a l e x p l a n a t i o n is accepted. Such m o v e m e n t w o u l d 
i m p l y compressional forces w h i c h are general ly considered u n l i k e l y to exist i n th is area 
as i t is universa l ly recognized to be a taphrogenic province . . -
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HORIZONTAL Al«> 
VERTICAL SCALCS 

F I G . I .— C r o s s sect ion s h o w i n g o u t c r o p s i n west , a n d r e l a t i o n s h i p s o f C a b o 
B l a n c o sandstone t o beds of T a l a r a age i n east. 

T h e a l t e r n a t i v e to a s t r u c t u r a l e x p l a n a t i o n is to consider the Clave l shale and]"the 
Cabo Blanco sandstone to be i n place a n d of T a l a r a age. I n this case i t is necessary to ac
cept t h a t r a p i d l a t e r a l facies changes such as are s h o w n on the cross section ( F i g . i ) are 
possible. T h e re lat ionship s h o w n on the section is one w h i c h can be seen i n m a n y wells 
near the coast a t E l A l t o , a n d i t is believed t h a t the Hel ico sand a n d the associated shales 
change l a t e r a l l y i n t o E c h i n o c y a m u s series i n this area. T h i s change is the logical c u l m i n a 
t i o n of a regional tendency for a more v a r i e d succession to occur to the east, a n d a s i m p l i f i 
c a t i o n of the succession to E c h i n o c y a m u s series a n d Clavel shale i n the west. T h e second 
cross section ( F i g . 2 ) passes t h r o u g h the l ine of the f irst a n d shows the l a t e r a l change of 
H e l i c o sand i n t o E c h i n o c y a m u s series, a n d the p o s i t i o n of the Cabo Blanco sandstone 
re la t ive to these u n i t s . 

I f one accepts these r a p i d l a t e r a l v a r i a t i o n s , t h e n the Clavel shale a n d the Cabo B l a n c o 
sandstone m u s t c learly be of T a l a r a age. I n this case the Chacra fauna m u s t have per
sisted a p p a r e n t l y unchanged i n this area a n d n o t died o u t at the m i d d l e Eocene u n c o n 
f o r m i t y as i n other areas. T h i s could be the result of e n v i r o n m e n t a l s t a b i l i t y i n the area, 
or to a negligible t ime i n t e r v a l x e p r e s e n t e d b y the u n c o n f o r n u t y . T h e restr icted n a t u r e of 
t h e microfauna i n the Clave l shale to an abundance of t w o or three species p o i n t s s t rongly 
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to a close,ecological c o n t r o l . I f these species were s lowly e v o l v i n g types, e n v i r o n m e n t a l 
s t a b i l i t y w o u l d be sufficient to explain the persistence of the fauna. T h e clear tenrlency 
a lready noted for the s i m p l i f i c a t i o n of the succession to Clave l shale and Echinocyamus 
series t o w a r d the coast is itself suggestive of such e n v i r o n m e n t a l s t a b i l i t y i n this area, 
a n d i t is believed preferable to accept this p o s s i b i l i t y a n d assume the Cabo Blanco sand
stone to be m i d d l e or upper T a l a r a in age rather t h a n accept unreservedly a p r e - T a l a r a 
age on the basis of mis leading surface evidence. 
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