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SAND CANYON - PIACERITA CANYON AREA 

R. R. MORRISON 
Richfield O i l  Corporation 

The sediments of the  Sand Canyon - Placer i ta  Canyon area  l i e  i n  a 
broad syncline formed a t  the r i g h t  angle in te rsec t ion  of basement f a u l t s  
bounding the Soledad Basin on the south. 

0 - .- - -. . 
The o ldes t  rocks of t he  area  a r e  the metamorphic and plutonic rocks 

of the  San Gabriel complex, which bound the  area  on the ea s t  and south, 
and presumably underlie the  sedimentary basin. South of the San Gabriel 
f a u l t  the basement consis ts  of metasediments but t o  the north consis ts  of 
gneiss and anorthosi te  with associated gabbroic rocks. 

The sediments of t h i s  part of the  Soledad Basin consist  of s i x  Te r t i -  
a ry  formations and Quaternary deposits, i n  unconformable contact with each 
other.  The l a t e  Miocelre Tick Canyon formation ( ~ t c ? )  i s  a s teeply dipping, 
well-indurated gneiss and sch i s t  breccia, i n  a matrix of dark red s i l t -  
stone. Its angulari ty,  c l a s t  s i ze  ranging up t o  boulders and lack of 
sor t ing  suggests deposition a t  the  base of a s teep slope with a l imited 
amount of t ransport .  

The Mint Canyon formation (Mmc) is  loca l ly  represented by more than 
4500' of continental  shales, sands and ridge-forming conglomerates of con- 
t i nen t a l  or igin .  These rocks a r e  l i g h t  colored, and contain water-laid 
t u f f  beds and f resh  water f o s s i l s .  A th ick shale member of this fonnation 
i s  the  source f o r  the  large landslides i n  the  cen t ra l  part of the  map. 
This l a t e  Miocene formation i s  known only north of the  San Gabriel f a u l t .  

The Castaic formation (MC) i s  the  time and l i tho log ic  equivalent of 
the Mohnian (u. Miocene) Modelo . fomt ion  of the  Ventura Basin and m y  

' 

once have been continuous with it. Fifteen miles north a t  i ts  type loca l -  
i t y  the Castaic formation i s  sandy t o  conglomeratic and may be a shallow 
water fac ies  of the  s i l i c i o u s  and diatomaceous shale present a t  Sand Canyon. 

The Towsley formation ( O R )  i s  the  oldest  formation present on both 
s ides  of the San Gabriel f a u l t .  Here it i s  a f l a t - l y ing  brown s i l t s t o n e  
and 1 6  t he  time equivalent of the  Repetto formation of the Los Angeles 
Basin. 

Overlying a l l  of the  older beds i s  the ,cont inental  Saugus formation 
(QS) wlth i t s  brackish water equivalent, t he  Sunshine Ranch member (Qssr ) . 
The Saugus formation i s  a highly cross-bedded and len t icu la r ,  r u s t  colored 
pebble and cobble conglomerate of upper Pliocene and Pleistocene age. 

The San Gabriel r i g h t  l a t e r a l  s l i p  fault t raverses the  a rea  along i t s  
southern border and has profoundly affected l oca l  s t ruc ture  and.regiona1 



s t ra t igraphy.  Deformstion and movement along the f a u l t  have occurred more 
or l e s s  continuously throughout the  Ter t iary .  Locally, the  San Cabriel  
f a u l t  shows more than 6000' of v e r t i c a l  movement, down t o  the  north. Dips 
of 40" to  68" north have been measured i n  t he  f a u l t  plane. Wells on t he  
north end of the  P lacer i ta  f i e l d  penetrate the  f a u l t  and ver i fy  i t s  north- 
e r l y  dip.  The major di f ferences  between basement and sedimentary rocks 
on opposite s ides  of the  f a u l t  a r e  considered s i m i f i c a n t  evidence f o r  
l a rge  sca le  hor izontal  movement along the  San Gabriel f a u l t .  The 
P lacer i ta  f a u l t  i s  a t yp i ca l  branch of the  San Gabriel,  taking up scme of 
the  m j o r  movement along the  fault zone. This f a u l t  borders basement 
rocks and i s  separated from the  main t r ace  of t he  San Gabriel f a u l t  by a 
Saugus - f i l l e d  graben. @ 

The Whitney Canyon f a u l t  and Iron Canyon f a u l t s  a r e  large s ca l e  base- 
ment f a u l t s  t h a t  i n t e r s e c t  the  San Gabriel f a u l t  on opposite s ides .  
Lates t  movement on t h e  Whitney Canyon f a u l t  is  the  reverse of the  base- 
ment movement and forms the  closure on the  e a s t  s ide  of the  P lacer i ta  
f i e l d .  

'Be general  syncl inal  nature of the  a rea  has pers i s ted  due t o  the  
constant u p l i f t  of the  basement rocks. Younger formations tend t o  be pre- 
serv.ed on sync l ina l  h i l l s .  

The a r ea  will continue t o  be important t o  t he  problem of l a t e r a l  s l i p  
on the  San Gabriel f a u l t  due t o  i t s  locat ion a t  the  juncture of sediments 
and basement rocks along the  major f a u l t s .  







GZGLOGY OF TEE PRZ-CENOZGIC BASEMELT TERRAXE B C R D E X I K C  

THE SCLEDAD 98SIN 

by P. L, E h l i g  

I n t r o d u c t i o n  

The s e d i m e n t a r y  f o r m a t i o n s  of  t h e  S o l e d a d  Bas in  a r e  l a r g e l y  

composed o f  m a t e r i a l  e r o d e d  from p re -Cenozo ic  basement  t e r r a n e  t o  t h e  

n o r t h  and e a s t  of t h e  b a s i n .  The basement  t e r r a k e  i n c l u d e s  a t  l e a s t  efx- 

majo r  r o c k  u n i t s :  ( 1 ) Mendenhal l  g n e i s s ,  ( 2 )  a n o r t h o s i t e - g a b b r o  complex,  

( 3 )  Lowe g r a n o d i o r i t e ,  ( 4 )  P l a c e r i t a  f o r m a t i o n ,  ( 5 )  g r a n f t i c  r o c k s  ( q u a r t z  

d i o r i t e ,  g r a n o d i o r i t e ,  and q u a r t z  monzon i t e ) ,  and ( 6 )  P e l o n a  s c h i s t .  

Each u n i t  c o n t a i n s  d i s t i n c t i v e  r o c k  t y p e s  t h a t  a r e  e a s i l y  recogni'zecT 

i n  c l a s t s  of  p e b b l e - s i z e  o r  l a r g e r .  Excep t  f o r  t h e  g r a n i t i c  r o c k s ,  e a c h  

u n i t  c r o p s  o u t  w i t h i n  8 l i m i t e d  g e o g r a p h i c  a r e a  as shown on t h e  a t t a c h e d  

g e o l o g i c  map. C o n t a c t s  between r o c k  u n i t s  a r e  g e n e r a l l y  s t e e p  and h a v e  

p r o b a b l y  unde rgone  i n s i g n i f i c a n t  e r o s i o n a l  d i s p l a c e m e n t  of t h e i r  o u t c r o p  

t r a c e s  s i n c e  Miocene t ime .  Thus, a knowledge of  t h e  basement  t e r r a n e  

c o u l d  be of g r e a t  v a l u e  t o  a s t u d y  o f  s e d i m e n t a r y  f o r m a t i c n s  w i t h i n  t h e  

S o l e d a d  Bas in .  

Mendenha11 G n e i s s  

Lavende r -b lue  q u a r t z  t i n t s  t h e  Mendenhal l  g n e i s s  a  d i s t i n c t i v e  

b lue -g ray  c o l o r .  S i m i l a r  q u a r t z  is  found s p a r i n g l y  i n  some n o r t i o n s  of 

t h e  a n o r t h o s i t e - g a b b r o  comnlex,  b u t  i s  n o t  f c u n d  i n  t h e  o t h e r  basement  

r o c k s .  

, T h e  Mendenhal l  g n e i s s ,  t h e  o l d e s t  d a t e d  r o c k  i n  s o u t h e r n  C a l i f o r n i a ,  

i s  more t h a n  1 .2  b i l l i o n  y e a r s  o l d  ( s i l v e r  and o t h e r s ,  1963). I t  i n c l u d e s  

q u a r t z o - f e l d a p a t h i c  r o c k s  and a m p h i b o l i t e  which were  metamorphosed u n d e r  

c o n d i t i o n s  ,of t h e  g r a n u l i t e  f a c i e s  d u r i n g  P recambr i an  t ime.  s u b s e q u e n t  

remetamorphism u n d e r  a m p h i b o l i t e  f a c i e s  c o n d i t i o n s  h a s  d e s t r o y e d  many 

of t h e  o r i g i n a l  m i n e r a l  a s semblages .  The l a v e n d e r - b l u e  q u a r t z  and w h i t e  

t o  g r a y . p e r t h i t a  a r e  t h e  moat w i d e l y  p r e s e r v e d  r e l s c s  of  t h e  g r a n u l i t e  

metamorphism. O r i g i n a l l y  abundan t  py roxane  and g a r c e t  have  been  l a r g e l y  

r e p l a c e d  by b i o t i t e  and  h o r n b l e n d e .  The r o c k  i s  h i g h l y  d i s t i n c t i v e  



where e q u a n t  c r y s t a l s  o f  h y p e r s t h e n e  and g a r n e t  have  been r e p l a c e d  b y  

f i n e - g r a i n e d  p l a t y  a g g r e g a t e s  of  red-brown b i o t i t e .  

Clasts from t h e  hiendenhal l  g n e i s s  a r e  abundant  i n  P l i o c e n e  and 

younger  r o c k s  t o  t h e  s o u t h  of t h e  San G a b r i e l  f a u l t ,  b u t  a r e  o n l y  

s p a r i n g l y  p r e s e n t  i n  f o r m a t i o n s  t o  t h e  n o r t h  of  t h e  f a u l t .  C l a s t s  w i t h i n  

t h e  p i c 0  f o r m a t i o n  t o  t h e  n o r t h  and w e s t  o f  P l a c e r i t a  Canyon S t a t e  P a r k  

a r e  l a r g e l y  d e r i v e d  f rom t h e  Mendenhal l  g n e i s s .  T h i s  s u p p o r t s  t h e  hy- 

p o t h e s i s  of  r i g h t  l a t e r a l  d i s p l a c e m e n t  a l o n g  t h e  San G a b r i e l  f a u l t .  . 
Anor thos i te -Gabbro  Complex 

T h i s  complex c r o p s  o u t  o v e r  a n  a r e a  of a b o u t  80 s q u a r e  m i l e s  i n  

t h e  w e s t e r n  San  G a b r i e l  Mountains .  I t  p r o j e c t s  benea th  t h e  s e d i m e n t a r y  

f o r m a t i o n s  a l o n g  t h e  e a s t e r n  edge  of t h e  So ledad  Bas in .  

The complex was emplaced a b o u t  1.2 b i l l i o n  y e a r s  ago ( s i l v e r  and 

o t h e r s ,  1963). Subsequen t  metamorphism u n d e r  a m p h i b o l i t e  f a c i e s  c o n d i t i o n s  

ha8 produced e x t e n s i v e  a l t e r a t i o n .  o r i g i n a l  pyroxene i s  n e a r l y  everp-  

where r e p l a c e d  by h o r n b l e n d e ,  and many r o c k s  have a m e t a m o r ~ h i c  f a b r i c .  

P u q l i s h  g r a y  t o  w h i t e  a n d e s i n e  a n o r t h o s i t e  i s  t h e  most abundan t  

r o c k  type .  C ~ b b r o  and d i o r i t e  a r e  n e x t  i n  abundance. S y e n i t e  i s  common 

i n  t h e  n o r t h e r n  p o r t i o n  of t h e  complex. I l m e n i t e - m a c e t i t e  r o c k  o c c u r a  

i n  s m e l l  w i d e l y  s c a t t e r e d  b o d i e s .  Xany of t h e  r o c k s , a r e  e x c e p t i o n a l l y  

coarse-grained..  

Clasts d e r i v e d  f rom t h e  a n o r t h o s i t e - g a b b r o  complex o c c u r  w i t h i n  

a l l  s e d i m e n t a r y  f o r m a t i o n s  of t h e  So ledad  Bas in .  

Lowe G r a n o d i o r i t e  

G r a n o d i o r i t e  exposed on Mount Lowe, t o  t h e  w e s t  of Mount Wilson ,  

i s  p a r t  of a c o m p o s i t i o n a l l y  zoned p l u t o n  t h a t  c r o p s  o u t  ove r  a n  a r e a  

of  r o u g h l y  100 s q u a r e  m i l e s  w i t h i n  t h e  c e n t r a l  and n o r t h e r n  San G a b r i e l  

hfountains ,  The r o c k  v a r i e s  from hornb lende  d i o r i t e  t o  a l k a l i  g r a n i t e .  

The most common r o c k  t y p e s  c o n t a i n  l a r g e  c r y s t a l s  of  p o t a s h  f e l d s p a r  

and ho rnb lende  s c a t t e r e d  th rough  a f i n e r  g r a i n e d  m a t r i x  of p l a g i o c l a s e .  

?dost r o c k s  c o n t a i n  l i t t l e  q u a r t z .  

The a g e  of t h e  Lowe g r a n o d i o r i t e  is  unknown. I t  may be Precambr ian .  

I t  h a s  been a f f e c t e d  by t h e  same metamorphic and i n t r u s i v e  e v e n t s  t h a t  

a f f e c t e d  t h e  a n o r t h o s i t e - g a b b r o  complex. A b e l t  o f  c a t a c l a s t i c  r o c k s  



* * 

s e p a r a t e  i t  f rom t h e  Mendenhel l  g n e i s e  and t h e  a n o r t h o s i t e - g a b b r o  complex 

w i t h i n  t h e  a r e a  s t u d i e d .  

Clasts of Lowe g r a n o d i o r i t e  a r e  common i n  a l l  s e d i m e n t a r y  f o r m a t i o n s  

of  t h e  S o l e d a d  Basin. 

F l a c e r i  t a  Fo rma t ion  

P l a c e r i t a  Canyon S t a t e  P a r k  i n c l u d e s  t h e  t y p e  a r e a  of  t h e  P l a c e r i t a  

f o r m a t i o n .  Good e x p o s u r e s  of  q u a r t z ,  marb le ,  b i o t i t e - s i l l i m a n f t e  s c h i s t ,  

and q u a r t z o - f e l d s p a t h i c  g n e i s e  a r e  p r e s e n t  a l o n g  t h e  canyon bot tom t o  

t h e  e a s t  o f  t h e  campground. 

The f o r m a t i o n  i s  i n t r i c a t e l y  i n t r u d e d  by g r a n o d i o r i t e  and  q u a r t z  

d i o r i t e  and ,  i n  g e n e r a l ,  c a n n o t  be mapped a s  a s e p a r a t e  u n i t .  I n  many 

p l a c e s  i t  i s  i m p o s s i b l e  t o  t e l l  w h e t h e r  t h e  r o c k s  a r e  of i g n e o u s  o r .  

m e t a s e d i m e n t a r y  o r i g i n .  

The P l a c e r i t a  f o r m a t i o n  i s  r e s t r i c t e d  t o  t h e  s o u t h  s i d e  o f  t h e  S a n  

G a g r i e l  f a u l t .  I t  h a s  had  a  much s i m p l e r  metamorphic h i s t o r y  t h a n  t h e  

r o c k s  d e s c r i b e d  above.  I t  may r e p r e s e n t  a P a l e o z o i c  o r  l ~ f e s o z o i c ~  c o v e r  

t h a t  was d e p o s i t e d  on t h e  o l d e r  igneous-metamorphic  t e r r a n e  t h a t  f a  

p r e s e n t l y  exposed  t o  t h e  n o r t h  of  t h e  San  G a b r i e l  f a u l t .  

Clasts c h a r a c t e r i s t i c  of  t h e  P l a c e r i t a  f o r m a t i o n  a r e  a b s e n t  f rom 

s e d i m e n t a r y  f o r m a t i o n s  of  t h e  S o l e d a d  B a s i n .  

G r a n i t i c  Rocks 

I n t r u s i o n s  of  q u a r t z  d i o r i t e ,  g r a n o d i o r i t e ,  and q u a r t z  monzoni te  

a r e  w ide  s p r e a d  t h r o u g h o u t  most of t h e  basement  t e r r a n e  of  s o u t h e r n  

C a l i f o r n i a .  T h i s  g roup  i n c l u d e s  s e v e r a l  e a s i l y  r e c o g n i z e d  r o c k  t y p e s ;  

however ,  t h e i r  w ide  d i s t r i b u t i o n  make them of  minor  v a l u e  i n  e s t a b l i s h i n g  

s o u r c e  a r e a s .  

P e l o n a  S c h i s t  

Gray -co lo red  m u s c o v i t e - q u a r t z - a l b i t e  s c h i s t  and g r e e n  a c t i n o l f t e -  

c h l o r i t e - a l b i t e - e p i d o t e  s c h i s t  a r e  t h e  dominant  r o c k  t y p e s .  Both a r e  

c u r r e n t l y  ~ o p u l a r  b u i l d i n g  s t o n e s .  Minor  r o c k  t y p e s  i n c l u d e  m a r b l e ,  

q u a r t z i t e ,  t a l c - - a c t i n o l i t e  s c h i s t ,  and s e m e n t e n i t e .  

The s c h i s t  h a s  formed t h r o u g h  low g r a d e  r e g i o n a l  metamorphism of  

a t h i c k  sequence  of i n t e r b e d d e d  graywacke ,  a r g i l l i t e  and b a s i c  v o l c a n i c a .  

The q u a r t z i t e  i s  d e r i v e d  f rom c h e r t .  



Although P e l o n a  and P e l o n a - l i k e  s c h i s t s  a r e  w i d e l y  d i s t r i b u t e d  

a l o n g  t h e  San  Andrea8 and Gar lock  f a u l t s ,  t h e  s c h i e t  i a  l o c a l l y  restricted 

t o  S i e r r a  P e l o n a  and R i t t e r  Ridge t o  t h e  n o r t h  of  t h e  So ledad  Bas in .  

F a u l t s  s e p a r a t e  b o t h  o c c u r r e n c e s  from a l l  o t h e r  basement  r o c k s .  

C l a s t s  of P e l o n a  s c h i s t  a r e  common w i t h i n  t h e  X i n t  Canyon f o r -  

ma t ion  and younge r  f o r m a t i o n s  t o  t h e  s c u t h  and s o u t h w e s t  of  S i e r r a  

Fe lona .  Clasts a r e  a l s o  found i n  P l i o c e n e  and P l e i s t o c e n e  cong lomera t e s  

a l o n g  t h e  n o r t h  s i d e  of  t h e  Sen Fernando Va l l ey .  





PLACEXITA OIL FIELD 
h s  Angeles County, California 

by 
F. J .  Karmelich, Petroleum Engineer 

Sunset In te rna t iona l  Petrolium Corporation 

Introduction: The P l ace r i t a  o i l  f i e l d  i s  located i n  t h e  eas tern  por t ion of 
t h e  Ventura Basin, about two miles nor theast  of Newhall. The f i e l d  extends 
over Section31, T4N, RIW, and i n t o  t he  adjoining sect ions  on t he  north,  west, 
and south. It i s  crossed by t h e  north-south trending U. S. Highway No. 14 
and t he  east-west P lacer i t a  Cawon Road. The f \ e ld  i s  divided i n to  two 
d i s t i n c t i v e  productive a reas  known a s  t h e  Kraft-Pork area  of heavy o i l  and 
t h e  Juanita area  of high g r ~ v i t y  o i l .  

History and Developnent: The f i e l d  was discovered i n  1920 in t h e  Kraft-York 
h e n  by t h e  Equity O i l  Company "Daisyn No. 1 (now shown on Contour Map a s  
Crestaont O i l  Co. Tork"  No. 1 )  f o r  a few ba r r e l s  of 14' g rav i ty  a t  a depth of 
975'. Four wells  were d r i l l e d  be twen  1920 and 1933 and produced from 6 t o  
19 BO?L). In April 1948, t he  a rea  was rediscovered in t h e  Nelson-Phillips 
O i l  .ta, "Kraft" No. 1, completed. P'Iowing 70 ~ P D  of 15.60gravity from 580' t o  
717'.  his wel l  'is now known as Sunset I n t e p t i o n a l  Petroleum Carp- 
ora t ion  "Kraft" No. 1. ) 

I n  January 1949, t he  Juani ta  a r e a  was discovered by %he Ramon Somavia "Juanita" 
No. -1, flowing 340 B/D of 22.4 g rav i ty  o i l  from the  Lower Kraf t  zone .a t  a 
t o t a l  depth of B30'.  T h i s  well  i s  about one mile north of t he  Nelson-Phillips 
"K1-aftn and caused t h e  most sensat ional  town-lot boom the  o i l  industry  has 
known s ince  t h e  ea r ly  1920's. A p p r o b t e l y  140 wel ls  were d r i l l e d  on roughly 
60 ac res  located in the  ~ / 2  of t h e  N E / ~  of Section 3 1  and t h e  production from 
t h e  Juani ta  area  reached a peak of 860,000 ba r r e l s  per  month i n  September 1949. 
By Ju ly  19%, t h e  production had declined rap id ly  t o  appro;dmately 200,000 
ba r r e l s  per month and s ince  t h a t  time has gradually declined. A s  of January 
1, 1962, t h e  Juan i ta  a rea  had produced 20,494,286 ba r r e l s  of o i l  from 
app rox i i i t e l y  3.25 acres  on which had been d r i l l e d  212 nroducible wells. Its 
production f o r  1961 4 s  371,081 ba r r e l s  of o i l  from 112 producible wells. 
A s  of January 1, 1962, t h e  cumulative production f o r  t he  low gravi ty  Kraft- 
York a rea  was 12, 569,256 ba r r e l s  from approximately 615 acres  and its 
production f o r  1961 was 474,473 ba r r e l s  from 189 producing wells. Since 1961, 
t h e  f i e l d  production has not  been segregated by the  Conservation Committee 
of California O i l  Producers. A s  of January 1, 1965, t he  e n t i r e  f i e l d  had 
a cumulative production of 34, 905,476 ba r r e l s  of o i l  from a proven a rea  of 
approximately 740 acres. 

I n  1956 and 1957, t he  shallowest producing zone i n  t h e  Kraft-York a r ea  was 
developed i n  t he  SE/IG of t he  S W / ~  of Section 31. Ten wells  were d r i l l e d  t o  
an average depth of 720' and completed in app roxha t e ly  100' of conglomeratic 
sand f o r  i n i t i a l  r a t e s  of 10  t o  15 b a m l s  per day of 12.8 g rav i ty  o i l .  This 
zone was f i r s t  discovered i n  Apr i l  1951 when Standard O i l  Company completed 
'TLacerita" 13 i n  t h e  ~ / 4  of Section 6, producing a t  an average r a t e  of 55 
ba r r e l s  of o i l  and 2 b a r r e s l  of water from t h e  new zone and t h e  Upper Kraft. 
Only 10 nore such dual  wells were completed by 1956. This new zone, 
located approx imte ly  200' above t he  Upper Kraf t  i s  known a s  t he  Upper Upper 
Kraf t within the  Upper Kraft  Shale Se r i e s  of W%Ld.s(3). The cumulative pro- 
duction f o r  the  1 0  wel ls  cmple ted  i n  t he  Upper Upper Kraf t  zone i s  



149, 990 barrels  as of January 1, 1965, and its current da i ly  r a t e  per well 
i s  3 bar re ls  of o i l  and 1 barre l  of water, naturally. By the advent of s t e a m  
inject ion current r a t e s  have increased t o  as high as  60 BOPPR? f o r  the 3 wells 
located on Sunset Internat ional  Petr. Corp.'s Kraft lease. Currently, Sunset 
i s  expanding i t s  cyclic steam inject ion program f o r  the Upper Upper Kraft 
zone. It has d r i l l e d  4 new wells and i s  preparing t o  d r i l l  4 additional 
wells . 
I n  1953, Sunset International Petroleum corporation s ta r ted  a p i l o t  water 
flood on i t s  K.P.PI. lease i n  Nt?/4 S E / ~  of Section 31, and subsequent expansion 
of the  flood has led  t o  a t o t a l  of 28 water imjection wells an2 i t s  a rea l  extent 
new includes i t s  G.P.M. and Kraft leases. 

The low gravity crude o i l  i s  currently being stimulated by cyclic steam 
in jec t ion  by pract ical ly  a l l  of the operators within the  field,and some a r e  
expanding t h e i r  steam operations, The steam generators vary i n  s i ze  from 

t o  20 mill ion B.T.U. par hour. 

In the  ~ / 2  of Section 6, T.3N, R,1%, Occidental Petroleum Corpra t ion  is 
operatiing a p i l o t  f i r e  flood, but resu l t s  a re  being withheld. 

Strati.qraphy: A l l  the  productive sands a re  of Pliocene age an& consist  of 
sandstone and conglomerates. Formations penetrated within the f i e l d  l imi t s  
from top t o  bottom are: Saugus of Lower Pleistocene, Pico formation of upper 
and middle Pliocene, Repetto fomqation of lower Pliocene, probable Modelo 
formation of upper l iocene, and the Las Llajas (7) f o m t i o n  of Eocene age. 
Details on surface and subsurface formations have been ably described i n  reports 
by Oakshott (2), (4) and W i l l i s  (32. 

Producin,b: Zones: The three producin~ zones have been designated from bottom 
t o  top, the Imar Kraft, Upper Kraft, and Upper Upper Kraft. 

a )  Lower Kraft, i n  t h e  lower Pliocene-Repetto formation, ranges from 
300'to 450' in t h i c h e s s  at a na~m depth of 2300'. It i s  productive of 
20 t o  25 gravi ty o i l  northeast of the northwest trending Orwig f a u l t  in the 
Juanita area, and 12 t o  16 gravity oil i n  the Kraft-York area. Some initial 
productions were as  high as 3000 BOPD. 

b) Upper Kraft, in the middle t o  uppar Pliocene Pico formation, ranges 
in thickness from 170' t o  250' and i s  productive of 11 t o  17 gravity o i l  i n  
the Kraft-York area only. Ini t ia lproduotions ranged from 25 t o  175 BOPD. 

C)  Upper Upper Kraft consist  of approximately 100' of pay -in the Upper 
Kraft shale ser ies  of W i l l i s  (3) within the Sunshine Ranch Member of upper 
Pliocene Pico. I n i t i a l  ra tes  range from 10 t o  15 BOPD. This zone i s  now 
productive i n  the ~ / 2  of S W / ~  of Section 31, T.4N, R , l %  and in the WILL of 
Section 6, T.W, R.lN, 

Structure: The Placeri ta  o i l  f i e l d  i s  a faul ted monocline; i t s  mo cumulation 
i s  controlled t o  the north by the  San Gabriel f a u l t ,  t o  the east by the north- 
south trending normal lJhitney f a u l t  and to the south by faulting,tar-sealing 
and lensing. Updip  lensingwithin the Pico formation and unconforinities 
a t  the base of the Saugus and Pico formations have a l so  probably pSayed a 
part in the accunulation of o i l .  Within the f i e l d ,  f a u l t s ,  such a s  the Oruig 
f a u l t ,  with small displacements and no surface expression have separated 



the f i e l d  in to  pools with d i f fe rent  gravi t ies .  
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'Cont inen ta l  and.brackish-water  conglonerate ,  . 
S~?s'r.ine Ranch greenish sandstone and mudstone, t h i n  beds 

d Heffiber of f resh-water  l imestone,  redbeds. 

S x e n t  

--- 
!Jpp?r P le i s tocene  

Lover P le i s tocene  

0 

Alluvium 
- 

Unconformity 
Yow;&cr t e r r a c e  depos i t s  

- 
Older  t e r r a c e  depos i t s  

ICaJor Unconformity 
8 n u c s  forzat ior ,  

Unconformity, but  no 
angula r  discordance i n  
o i l f i e l d  

\ 

2 p ~ e r  Plfocene E. 
L 

c. 14erber 
- 

E 
0 

Lover plioc'ene $ 
0 n 

Stream sands and g r a v e l s  of P l a c e r i t a  Canyon 
and Santa  C l a r a  River  

Elevate!, b u t  unfolded, o l d e r  alluvium. 

S i m i i a r - t o  youneer t e r r a c e  d e ~ o o i t s ,  b*lL. a f -  
feted by f o l d i n g  - and f a u l t i n g .  

---- 
Cont inen ta l  sandstone-and conglomerate 

Coarse t o  f i n e  n a r i n e  sandstone and con5lorr.- 
c r a t e ;  f o s s i l i f e r o u s  cppcrmost pl ioceno ( ~ r o k -  
s b l y  Santa Earbara zone). 

0 

v 
Ki9dle Pl iocene ., 

a 

Repet to s!l=:to?e member 

- 
E:arine sandstone and conglonerate; rnassl\;e 

Lover P lco  member f i n e  sandstone and s i l t s t o n e ;  f o s s i l i f e r o u s  

Unconfornity 

Enconf 01-mi:y in outcrop 
n o r t h  o f  napped erea.  

I{arine brown and gray s i l t s t o n e  and f i n e  sand- 
stone; conglozerate .  

1.larins f o s s i  l i f e r o u s  cozrso sandktone ar.3 coz- 
g lomera te ,  c o n t i n e n t a l  a t  n o r t h  end 

Not exposed i n  o i l f i e l d ;  i n  subsurface of west.  
p a r t  or' f i e l d .  1.iarine brovn sandstone, 

s h a l e ;  : n t e r f i n q e ~ 3 n g  c o n t i n e n t a l  beds. 

11. of San Ga6r ie l  f a u l t  only. Cont inen ta l  sand. 
s tone and conqlozerate;  t u f f  beds; l ake  beds. 

y e l l - i n d u r a t e d  s k a l e ,  sandstoze,  conglcncrate .  
Dcmr;nqir.e, Copay, and P:+ginos r e c o p i z e d  I n  thl 
s u b s u ~ f a c e .  

1 VaJor i a c c n f n r ~ l t  ----- -- 
q r r c m l a r  r i - e - s n t s  of P l a c e r i t a  metasedlirentrrr 

I ?rl? -Tc: t i nry C r e n l t i c  rocks; Rublo (pa lcozoic?) ;  Rubio d i o r i t e  gne iss  ( l a t e  
d i c r i t c  ;>eics; P l o c c r i t a  ; both i r ~ t r u d c d  by c r a n i t i c  rocks 

Maximum ----I- Econonlc inr .crcst  
h i c h e s s  

100 , (Ei:r supply. Cold In  P l a c e r i t e  Can- 

175 

500  

I S?ne o i l - s a t u r a t e d  sands (probably 
inc ludes  "Upper Kraf t  nhaie  s e r i e s "  
of  Willls (52)). 

GC!~ i n  P l o c e r i t a  Canyon. 

None recognf zed. 

2000 

lC40 I 
I 

O i l  sands ( inc lu3es  upper Far% of  
"Upper W a f t  zone" of  Willis (52)). 

Barren i n  t h e  o i l  f i e l d .  

O i l  sand and seeps ( r robably  lnc iud-  
e s  l o v e r  p a r t  of "LTpger i C a f t  zonen 

3; l.sane -011 s+d and seeps 1. exposures. 

So t  product:ve i n  P l a c e r i t a  f i e l d ;  
?.as produced i n  T ~ " r z e l  a r e a  ( ' d i l l i s  

300 

Reservoir  f o r  l i ~ h t  o i l  i n  nesrby 
f i e l d s ;  ncn-productive i n  P l o c e r i t s  

3 i 1  sand and se?ps f .  of  a r e a  oap?ed. 
(probably e s s e n t i a l l y  e q u i n l e n t  t o  
"Lover Yzaft zonen of U i l l i s  (52)); 

I Reservoir  rock  f o r  a l i t t l e  l i g h t  
o i l  i n  P l n r r r t t n  s c h i s t  a rea .  
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VAsQUEZ FOWAT ION 

Gqrdon B, Oakeshott 

State  Division of+Mines and Geology, San Francisco 

,In Upper Agua Dulce Canyon, i n  Upper Bouquet Canyon, and v is ib le  from 

parts of Soledad Canyon are  spectacular, ra ther  steeply-dipping, outcrops of 

brightly-colored sandstone and . - conglomerates. These are  the coarser sediment- 

.ary beds of the Vasquez Formation. Farticularly s t r iking outcrops are the 

coarse-grained, yellow gray sandstones and conglonerates which form denuded 

, outcropping beds 30 or 40 f ee t  high, dipging appro~'mately 400 t o  the .south- 

, west i n  the Vasquez Rock Park area. Bouquet Canyon highway passes across a 

ser ies  of massive reddish outcrops, 100 f e e t  o r  more i n  height, of near ve r t i ca l  

east-s triking reddish-brown Vasquez conglomerate. 

, . 
L i t h o l o s  and dis t r ibut ion 

. .. 

~ d r  the  most 'par t  the Vasquez Formation consists ,of light-coloked and 

highlq-colored red, yellow, and buff sandstone, conglomerate, fanglomerate, and 

smaller proportions of mudstone and shale, interbedded with thick basal t ic  lava 

flows. Total thickmss of the Vasquez Formation i s  about 8800 feet ,  of which as  

quch as half is, volcanic , 

The formation i s  d i s t r i h t e d  over several sqwe miles of the northeastern 

part  of the Soledad Basin which represents the  extreme eastern end of the fentura 

Basin between the  western end of the San Gabriel ;buntains on the south and the 

" .Sierra  Pelona on the north. The Vasquez rocks occupy a faulted s t ructural  basin 



brhich plunges 250 t o  400 toward the  southwest from the  northeastern corner of 

San Fernando quadrangle. 

The most com?lete and continuous sec t ion  of the  Vasquez Fornation is ex- 

posed i n  Escondido Canyon, ea s t  of Agua Dulce Canyon. There it consis ts  of 

about 500 f e e t  of very coarse basa l  conglomerate an$ sandstone, 3800-feet of 

basa l t i c  volcanic rocks, and 4500 f e e t  of sandstone, shale,  and conglornsrute, 

The Vasquez sedinents were deposited i n  a narrow basin flanked by s teep  

mountainous topography on th ree  sides,  and f l a r ing  t o  the  west, 

The general course of deposition of the  coarse land-laid,sedinents was 

toward the  west anc! i n  t h a t  d i rec t ion  the sediments tend t o  becone less coarse 

and t h i n  qu i te  rapidly. A s  the  beds thin ,  more lake deposits  appear, including 

borate-and gypsum-bearing shale  and sands to~e ,  which a re  exposed i n  upper Tick 

Canyon. Toward,the west t h e  volcanics f inger  out i n t o  a s e r i e s  of thinner in- 

dividual  flows with more numerous interbeds of sediment, 

The Vasquez Formation is  c h a r a c t c r i ~ s d  by extreme var ia t ion i n  grain s ize ,  

from fine-grained, thin-bedded shales a ~ d  nudstones t o  r?onolithologic breccias 

containing c l a s t s  several  f e e t  i n  diameter. Very coarse clastLc se6imqntq with 

marked angular i ty  of grain  and ind i s t i nc t  bedding, l oca l ly  derived from the un- 

derlying c r ~ s t a l l i n e  rocks, n&e up a lzrge  art of the formation. In some places, 

however, well-bedded, indurated, coarse-grained sandstone and thin-bedded lake- 

deposited, highly-colored shales  and s i l t s t o n e  a re  prominent. 



Pcrts of *pebbles i n  the formation clear ly indicate local. derivation froa 

tne anorthosite comalex which flanks the eastern Solzdad Rasin on the south and 

from Cr3tsceous grani t ic  rocks which intrude the  S ier re  ?elona gresaschists of 

unknown egs on the  nolrf;h, 

3trbti.qra1)hi.c relationships 

The  ~ a s i u e z    or nation i s  i n  most ?laces i n  f a d t  contact with grani t ic  

rocks, but i n  a nunber of ?laces i n  the northeastern corner of San Fernando 

quadrangle basal Vasquez conglomerate l i e s  d i rec t ly  on eroded Precanbrian syen- 

its and related hornblende d i o r i t e  rocks. This contact i s  best exposed just  north 

of Escondido Canyon Road and about 1 mile eas t  of Slkhorn Lodge. The Vasquez is 

unconformably overlain by the  Tick Canyon Fornlation and by the Itlint Canyon Form- 

ation. The strong angular unconformity between Tick Canyon and Vasquez Forma- 

t ions  is best exposed on the west side of Tick Canyon, where Tick Canyon basal 

conglomerate overlaps, from eas t  t o  west, t he  upper volcanic member of the 

Vasquea and an upper sandstone-shale member of the Vasquez, t o  l i e  on the lower 

volcanic member. Dips i n  the  Vasquez beds are  about 550 south; the overlying 

Tick Canyon beds d ip  150 t o  200 south. k s a l  Tick Canyon beds commonly contain 

a noticgable amount of volcanic debris derived fron the underlying Vasquez 

The 14i.nt Canyon Formation overlaps the Tick Canyon, both east-and west, 

t o  l i e  d i rec t ly  on the Vasquez formtion. In the  first small canyon west of 

Agua Dulce Canyon, Mint canyod fanglomrate beds s t r ik ing  northeast and dipping 

220 northwest, l i e  on well-stratified Vasquez beds which s t r i k e  ne&ly due north 

and dip 350 west. The Mint Canyon fanglomerate here includes pebbles of Vasquez 

volcanics and sandstone, 



.he and correlation 

ifo i'ossils have been found i n  the Vasquez Formation but the overlying 

-Tick Canyon Forrcation contains a rather  abundant vertebrate fauna of l a t e  ear ly 
b 

Kiocene age. Although only the crystal l ine rocks are  found below the Vasquez 

Formation i n  the upper Agua Dulce Canyon area, the formation unconformably o v e ~  

l i e s  fossili$eerous ?aleocene beds in- the  Tejon quadrangle a few miles t o  the 

vest. I n  the eastern Ventura basin, the highest Eocene marine sediments are  of 

middle Eocene  o om engine) age, as  i n  the v ic in i ty  of the Placeri ta  o i l  f iold.  

In the Sespe Creek area G r t h e r  west, the middle Eocene Llajas Formation is  

overlaia unconformably by the nonmarine Sespe Formatlon, which has yielded some 

vertebrate foss i l s .  Therefore,'the probable lower age limit of the Vasquez 
- 

Formation is l a t e  Eocene. It appears most l ike ly  tha t  the Vasquez i s  essent ial ly  

equivalent t o  the Sespe Formation of the type l oca l i ty  and t ha t  i ts age limits 
i. 

range over the  time period of l a t e  Eocene t o  eakl iest  Miocene. 

Tick Canyon borate mine 

From time t o  time the  thin,  s i l i c i f i e d  s i l t s tones  and tuffaceous sedi- 

ments of t h e  Vasquez have been quarried f o r  colored roofing granules. N n e r a l  

col lectors  have also found opal and chalcedony i n  the q g d u l e s  i n  the vesicular 

basa l t s  of t h e  Vasquez Formation. 

Bp f a r  the most important 'mineral commodity was, of course, the borates 

mined from 1908 t o  1922 i n  upper Tick Canyon from the finer-grained lake sedi- 

ments of the  Vasquez Formation. 



The sos t  ii-nprtcnt mineral was c o l e ~ . a n i t e  (a  hydrous calcium borate) .  

About 100,000 tons  of colemanite, valued a t  over 33,000,090, were proiuced, 

mainly by the  S t e r l i n g  Borax Company. This was used p r i n c i p l l y  f o r  the  manu- 

f a c t u r e ' o f  cornrnercial borax. The colemanite occurs i n  thinly-bedded, f ine- 

g r ~ i n e d  red-and-brown sandstone and mudstone, and purple, s i l t y  shale  c lose  t o  

t he  t o9  of t he  Vasquez Formation and between vesicular  flows of basal t .  The 

a r i n c i p a l  colemanite-bearing,beds at  t h e  inine s t r i k e  N. 75 'A. and d i p  700 south. 

Other boron min2rals which have been found i n  this area  include howlite (a hy- 

drous calcium boro-s i l i ca te )  , probe r t i t e  ( a  hydrous sodium ca lc iua  borate) ,  

u l ex i t e  (a  hydrous sodiun calcium borate'), and veatchi te  (a  hydrous strontium 

borate ) . 

It is l i k e l y  t h a t  t h i s  area'was a borax-ulexite playa lake qu i te  s imi l a r  

t o  pa r t s  of the  present f l o o r  of Death Valley, and t h a t  a f t e r  u p l i f t  and tilt- 

ing  of t h e  Vasquez beds, sodium was removed i n  so lu t ion  and t he  boron combined 

with calcium from calcareous sediments t o  form colemanite. The ult imate source 

of t h s  boron was ?robably t he  volcanic a c t i v i t y  which was c lose ly  associated with 

t h e  playa beds. 
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HISTORY OF PETROLEUM 

PIC0 CANYON - NZWHALL AREA 
LOS ANGZLES COUNTY, COUNTY, CALIFORNIA 

BY ROBERT J. HINDLE 

The California Star Oil Company represenving San Francisco 
investors including such'persons as A. J, Bryant, Mark 
McDonald, Capt. James McDonald, J, A,-Scott, D. G. Scofield 
and F. B. Taylor began the exploration for petroleum in 
the Pico Canyon Area in the 1870's. 

Mr. 9. G. Scofield, representing the Cali-fornia Star Oil 
Xorks Company, obtained by assignment of leases from C. C. 
Mentry interests in the Newhall Area. C. C. Mentry as 
drilling superintendent of the new-ly formed company outfitted 
a steam rig, This high speed, heavy equipment was rigged 
up on the Pico #4 test well. This exploratory well was 
drilled to a depth of 6001 where it encountered the pay 
section and flowed oil at a rate of 150 barrels a day. At 
the time of its discovery, 1876, this was the most prolific 
well drilled in California. 

As a result of the production established in the Pico Canyon 
Area, Mr, J. A. Scott obtained a site adjacent to the Southern 
Pacific Railroad tracks in the Newhall Area just south of 
the present Newhall townsite. A five mile pipeline 2" in ' 

diameter was laid from the Pico Canyon Field to the Newhall 
Refinery in the year 1879 to process the increased production 
from the Pico Canyon Development. 

The Scott-Barker Newhall Refinery was composed of a series of 
pot stills which were used chiefly to produce kerosene and 
heavy lubricants. This pioneer.oi1 refinery was the first 
commercial refinery operation in California and due to the 
generosity of Standard Cil Company of California the site 
and.installations have been set aside as a monument to the 
foresight of the early California oilmen. 

A portion of the refinery has been removed to be added to a 
museum. The Standard Oil Company of California has recently 
appropriated funds for the restoration of this momento of 
the oil companies' past. The location is marked by state 
historical marker signs and is located south of the town of 
Newhall adzacent to the Southern Pacific Railroad tracks; 
If you have not had the opportunity of visiting this site, 
the side trip is recommended. 



GEOLOGY OF PICO CANYON ROAD 

PICO CANYON, CALIFORNIA 

BY ROBERT J. HINDLE 

Mileage 
Beginning at the intersection of U. S. Highway 99 and 
Pico Canyon road, one proceeds west through a series 0.0 
of road cuts which expose the Pleistocene-Pliocene 
Saugus formation. 

This sedimentary series of predominately non-marine 
sediments has been described as follows: 

"'i"ne Saugus formation consists of lenticular units 
of light-colored loosely consolidated poorly bedded ill- 
sorted conglomerate, conglomeratic sandstone and sandstone 
alternating with intervals of greenish-gray siltstone and 
sil$y sandstone and light brown to moderate reddish-brown 
sandy siltstone and claystone. The proportion of greenish 
beds is greater in the lower part and the proportion of 
reddish beds is greater in the upper part of the formation. 11 

Geology of Southeastern Ventura Basin, Los Angeles County, 
California, E. L. Winter, June 1954, Page 82. 

At 1.2 miles from U. S. Highway 99, the gradational contact 1.2 
of the Saugus-Pico may be observed. This Pliocene Pico 
series of Marine rocks consist of series of sandstone, graded 
conglomerate and siltstone. This section of the Pico is re- 
flected in the bold topography in the &ffs, ridges and highs 
in the area. 

Beneath these units lie the Pico siltstone, consisting chiefly 2.0 
of soft, generally poorly bedded light olive-grey siltstone, 
contaLning dark yellow-brown iron stained concretions and 
interbeds of silty sandstone, ranging in color from olive- 
grey to dark yellow-brown based on degree of weather. This 
lithologic unit is subJect to extreme weathering resulting 
in valleys, rolling hills, and generally poor exposures. 

The material within the Pico Canyon from the conglomerate 
outcrops of the Upper Pico to the entrance of the Pic0 
Canyon Proper consists of the outcrops of the Pico siltstone. 
The Pico formation contains both micro and mega fossils which 
are, however, generally poorly preserved. 



J u s t  teyond t h e  ranch b u i l d i n g s ,  l oca t ed  on the  o r i g i n a l  2.8 
Pico tovinsi tc,  t h e  road c r o s s e s  t h e  c o n t a c t  between t h e  
Pico and t h e  under ly ing  Tov:sley format ion  of Upper Miocene- 
Lovier P l iocene  age.  This format ion was s e t  ou t  by Doctor 
3 .  L. Winter  and c o n s i s t s  of a s e r i e s  of sandstones  and 
conzlomerates w i t h i n  brown mudstones, s i l t s t o n e s  and s h a l e  
i n t e r b e d s .  The conglomerates'  a r e  c a l c i t e  cemented and form 
the  p~onounced  r i d g e s  and ou tc rops  a long  t h e  Pico Canyon 
road,  be t~scen  the  c o n t a c t  and t h e  p i c n i c  a r e a .  These 
conglomerates c o n t a i n  m a t e r i a l  from pebbles  t o  boulders ,  
c o n s i s t i n g  of vo l can ic  rock,  a n d e s i t e ,  q u a r t z i t e  and anor tho-  
s i t e ,  Tnis fo rmat ion  i s  of  Marine o r i g i n  and c o n t a i n s  rare 
i d e n t i f i a b l e  f o s s i l s ;  however, fragments of mollusks and 
mud pec t ens  a r e  common. 

The Tovrsley format ion  l i e s  upon t h e  Upper Miocene Modelo 
s h a l e ,  The ou tc rops  of  t h i s  Upper Miocene u n i t  a r e  n o t  
e v i d e n t  a long  t h e  Pico Canyon road;  however, t h e  Miocene 
Modelo s e c t i o n :  can be found i n  t h e  core  of t h e  Pico Canyon 
a n t i c l i n e ,  s o u t h  of t h e  Pico Canyon p i c n i c  a r e a .  This u n i t  
c o n s i s t s  of p r i n c i p a l l y  s i l i c i o u s  s h a l e s ,  mudstones, and 
c o n t a i n s  o n l y  minor l e n s e s  of sandstone w i t h  occas iona l  
beds of  g rey ,  impure l imestone.  



Fi0,4D LOG -- 
P l a c e r i t a  Canyon Park S top  #1. 
P l a c e r i t a  Canyon Road - Park e n t r a n c e -  
Turn Right  t o  t h e  E a s t .  
P ico  - ou tc rops  i n  road c u t .  
Ter race  - Saugus Formation. 
F a u l t  zone Upper Pico - road c u t s .  
Road c u t  Upper P ico  - small f a u l t .  
Road c u t s  Upper P i co  - South a c r o s s  canyon 
S c h i s t  and Basement Complex. 
Red b e d s F -  s i l t s t o n e s  and sand - Upper Pico.  
A s  above. 
Sp r ings ,  broken, c o n t o r t e d  zone, s l i v e r  f a u l t  
ad2acent  t o  San G a b r i e l  F a u l t .  
San G a b r i e l  ? a u l t  Trace a t  end of  c u t ;  s a g  
poo l  and c o n t a c t  a t  Green Oak a t  epd of  c u t .  
F a u l t  d i p s  6 1 O ~ .  F a u l t i n g  ~ i c o / ~ a u g u s .  
Ter race  - Saugus. Cross-bedding, c u t  and f i l l .  
Depos i t ion .  
Note road on h i l l  t o  South - goes t o  o l d  o i l  
w e l l s  d r i l l e d  i n  1890 t o  a dep th  o f  580-2310', 
A l l  w e l l s  a r e  South of  t h e  P l a c e r i t a  F a u l t ,  
which p a r a l l e l s  t h e  San G a b r i e l  F a u l t .  
Saugus Formation. 
Note vega t ion  change Mint Canyon. C a s t a i c  
Formation form h f f s  and c l i f f s  t o  t h e  North 
and Nor theas t .  
Mudstone - Mint Canyon Formation. 
B r e c c i a  F a u l t  Zone, 
North Mint Canyon w i t h  Modelo ( ? )  on t o p  of 
h i l l .  South of  r o a d ' c a s t a i c  Formation ou tc rops  
a c r o s s  V a l l e y  F a u l t .  
Mint Canyon. 
Look back t o  t h e  Ves t  no t e : t he  Mint Canyon, Cas t a i c -  
Towsley o r  t h e  Mint Canyon-Modelo-Pico s e r i e s  on t h e  
&ff .  
I n t e r s e c t i o n  P l a c e r i t a  Canyon Road and sanJcanyon- ~ o a d .  
Turn South o r  t o  t h e  r i g h t .  
Angeles Na t iona l  F o r e s t  en t r ance .  Checlc smokes! 
Note t o  South: t h e  Pine t r e e s  a r e  i n  t h e  Easement 
Complex South of t h e  San Gabr i e l  F a u l t .  
Terrace .  
Basement - N o r i t e  - Gabbro. - weathered r e c r y s t a l i z e d .  
Fau l t ed .  
Ent rance  t o  Lower Live Oak Camp Ground, 
Turn t o  r i gh t ;  i n t o  grounds.  Stop #2 
Stop  ;#2 
North on Sand Canyon Road. 
Smal l  f a u l t  i n  t h e  Basement Complex. 
I n t e r s e c t i o n  w i t h  P l a c e r i t a  Canyon Road. Proceed 
North on Sand Canyon Road. Note: r e d  t o  brown 
fanglomera tes  t o  t h e  E a s t .  
Mint Canyon ou tc rops  i n  road c u t s  a t  Ruthspr ing Road 
JunctLon. 



Look Y a s t  t o  I r o n  Zanyon Area - Note: 
i.llr,t Canyon 11-1 f a u l t  c o n t a c t  w i t h  Easement. 
Note: L i g h t  g r e y  hills t o  Nor th  and E a s t  
a r e  i4int Canyon o u t c r o p s .  
Ter race  on Mint Canyon. 
1 4 1 ~  t Caryon. 
T e r r a c e .  
14lnt Canyon i n  road c u t .  
Ter race .  
33 t r ack-proceed .  . ' 
Zr'Cge Soledad Canyon - S a n t a  Clara R i v e r .  
.JunctLon w i t h  S t a t e  Highway $14.-proceed under 
I-.ig+;ray. 
Soledad Canyon Road. Turn r i g h t  o r  E a s t .  
Il'lin+v Canyon i n  road  c u t ,  
1-lint Canyon. o 

Ahead t o  t h e  SE. L i g h t  o u t c r o p  on h i l l s  A n o r t h o s i t e .  
Tic!: Canyon J u n c t i o n .  
P;loc?ed bnder  S t a t e  Hig11r;~ay $14. 
Grave l  p l a n t .  North c h a n n e l i n g  i n  Mint Canyon a l o n g  
c u t  f o r  Highway ;14, 
T-lint Canyon o u t c r o p ,  
Mint Canyon c u t  and f i l l ,  X bedding.  
Loo!.: South ,  a c r o s s  v a l l e y  w h i t e  ou tc rop-Anor thos i t e  
i n  f a u l t  c o n t a c t .  
B r i d ~ e  a c r o s s  Aqua Dulce Creek. H i s t o r i c  Lang R a i l r o a d  
s t a t i o n  t o  t h e  South. 
Xed Flint Canyon n e a r  basement c o n t a c t .  Note: basement , 

r u b b l e .  
Fau l t -So ledad  f a u l t  sys tem Mint ~anyon /Basement  Complex. 
Basement Complex A n o r t h o s i t e ,  d a r k  metamorphosed. Dikes  
and i n t r u s i o n s .  Fault e v i d e n t  i n  o u t c r o p  t o  West a c r o s s  
canyon. 
F a u l t  Basement Comple:: and Ter race?  ( ~ e d l n e n t s ?  ) 

11  I I I1 11 ? 

A n o r t h o s i t e  w i t h  metamorphosed d i k e s .  
Tunnel - A n o r t h o s i t e  w i t h  I' 

I I 

Soledad F a u l t .  Mint ~ a n y o n / ~ a s e m e n t  Conplex. 
3 e c e n t  a l l u v i u m  and t e r r a c e .  
~ n o r t h o s l t e / ~ i n t  Canyon - Soledad Canyon F a u l t  Con tac t .  
A(5ua Dulce Canyon. Turn o f f  t o  t h e  l e f t  o r  NE a t  
t h e  Agua Dulce Canyon Road and Soledad Canyon Road J u n c t i o n .  
Note: The Soledad-Pole Canyon F a u l t  continues E a s t  up 
canyon. 
Mint Canyon. Conglomerate p r i n c i p a l l y  A n o r t h o s i t e  bou.l.clers. 

11  I I II I I 1 ' 

S t o p  #3. MZnt Canyon conglomerate  c r o s s  t h e  ~ g u a  Dulce 
F a u l t .  
s t o p  ,y3. 
B r i d s e .  Mint Canyon-Vasquez i n  f a u l t  c o n t a c t  West. Vasquez 
t a n  s a n d s t o n e s ,  DIint Canyon on E a s t  a t  Agua Dulce F a u l t .  
Vasquez sands ,  red-green c l a y s  and mudstone. 



Vasquez ?ormat ion .  
E r i d g e  - Escondido Creek.  
Mint Canyon - Vasquez c o n t a c t .  
S t a t e  Highway $14. Proceed ~ 6 r t h  under  highway, 
Mint Canyon i n  c u t .  
V o l c a n i c  f l o w s  - k r e c c i a  o f  t h e  Mint Canyon ( u p p e r  ~ a s ~ u e z ) .  
T u f f s .  
V o l c a n i c  f l o w s ,  b r e c c i a ,  t u f f s .  
N o t e : . E l k h o r n  F a u l t  - Green Ranch F a u l t  t o  SW i n  t h e  b l u f f .  
Alluvium. 
Look Z a s t  t o  t h e  famous Vasquez Rocks. 
I n t e r s e c t i o n  Davenport  Road-Agua Dulce Road. Proceed 
West, t u r n  l e f t  on Davenport  Road. Look Nor th  r i d g e  
on h o r i z o n  Peloma S c h i s t .  
B a s a l t  - b a d l y  wea the red  w i t h  l i g h t  t u f f a c e o u s  i n t e r b e a x  
Vasquez w i t h  v o l c a n i c  f l o w s .  
Vasquez s a n d s t o n e .  
Davenport  Road and Trail Road. 
Vasquez o u t c r o p  s a n d s t o n e  and cong lomera te .  
Vasquez r e d  beds  w i t h  i n t e r b e d d e d  t u f f s  and v o l c a n i c  . 
f l o w s .  
Vasquez l a k e  beds .  
Vasquez - k o r a t e s ,  v o l c a n i c s ,  l a k e  beds  Tick  Canyon Area. 
s t o p  #4. 
Lake beds .  - Vasquez Format ion .  
V o l c a n i c s .  
Mine dump Tick  Canyon Area. - V o l c a n i c  o u t c r o p s .  
S t e r l i n g  Mine t o  t h e  Nor th  up T ick  Canyon. 
Lake beds  T ick  Canyon, Format ion .  
Mudstones - l a k e  beds  - Tick Canyon, Format ion .  

I 1  I  I  I  I  11  

T i c k  Canyon - V o l c a n i c s  - Vasquez - t o  t h e  North - 
Mint Canyon F a u l t  c o n t a c t  between Basement and t h e  
Vasquez. 
T ick  Canyon? Lake beds .  

I1 11  North  a c r o s s  v a l l e y  t h e  sed l rnen ta ry  
s e r i e s  as a t  1.1 p o i n t .  T i e  t a n  t o  brown h i l l s , - t o  t h e  
n o r t h ,  are basement  o u t c r o p  which i n  t h i s ' a r e a  i s  g r a n i t i c .  
Mint Canyon Format ion  i n  Mint Canyon. 
The Davenpor t  Road - S i e r r a  Highway j u n c t i o n .  - Turn S o u t h  
o r  l e f t .  . 
Look West-Note: t h e  Basement and Mint Canyon i n  f a u l t  
c o n t a c t  a l o n g  t h e  Mint Canyon F a u l t .  
Mint Canyon Format ion .  
II I I 

I I  " s a n d s t o n e s  t o  t h e  E a s t .  
I I I 1  

Jialfway House. 
On East - Mint Canyon o u t c r o p ,  
Mint Canyon Format ion .  
Mint Canyon j u n c t i o n  o f  Vasquez Canyon Road - and 
S i e r r a  Highway. 
F o r e s t  P a r k  t o w n s i t e .  
Mint Canyon w i t h  g r a v e l s  and f a n g l o m e r a t e .  
B r i d g e .  Mint Canyon Creek. 
Mint Canyon t o w n s i t e .  
I1 I I  11  

S i g n a l .  J u n c t i o n  S t a t e  Highway #14, and S i e r r a  ~ i g h w a y  
o r  S o l e d a a  Canyon Road and S i e r r a  Highway. 
Br idge .  



Tbwsley Formation in bluff on the left. 
Mint Canyon Formation including lake beds, 
channeling and gastropods. 
Tips. 
Sunshine Ranch Formation - Ilmenite sand interbeds. 

I 1  11  I I I 1  I1 I I 

San Gabriel Fault. 
Placerita 0il.Field Saugus - Fanglomerates,conglomerates 
overlying Pico. 
Sand, Fa,nglomerates. 
Oak of the Golden Dream Historical Marker. 
aridge over Placerita Canyon Road. 
Turn right, or West off highway on offramp. 
Proceed to the East under highway to Placerita 
State Park 1.7 miles. 
Stop sign. - Turn left or East. 
Saugus - Sands and conglomerates. 
Golden Oak RanchiGold discovered 1842. 
Pico, siltstone, mudstones, and sandstones. 
Basement Complex Granodiorite and meta-sediments , 
(~lacerita). Pic0 in normal contact ( ? )  with 
basement series. 
Placerita State Park entrance. Placerita fault 
separates the Pliocene sediments to the North 
and East from the basement series. 
Lunch. 

328 Total mileage - 

All mileage is measured from each stop in tenths of miles k,y a 
standard car odometer. 






