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ABSTRACT

F i f t y - t h r e e  (53)  samples of  a Late Miocene marine d i a - 

tomi te  were processed fo r  si 1 i c o f 1 a g e ! 1a t e s . Four (4 )  genera 

and 13 species:  Cannopi1 us schulz i  , Dictyocha as p e r a : Di c -

tyocha f i b u l a , Pi ctyocha pentagona , Pictyocha pseudof i  bula ,

Pi stephanus bo1 i v iens i  s , Pi stephanus qu i nquangel1 us , P i s t e - 

phanus speculurn, Mesocena diodon , Mesocena el 1 i p t i c a and 

Mesocena po1yactus were found.  Counts were made of the 

species present  and r e l a t i v e  and t o t a l  abundances were c a lc u ­

l a t e d .  Two b i o s t r a t i g r a p h i c  zones,  in ascending order :  Di c -

tyocha pseudof ibu la  Acme-Zone and Pi stephanus speculurn Acme- 

Zone were recognized.  These zones appear to c o r r e l a t e  to 

Bukry's Di ctyocha pseudof i  bula Zone and Di stephanus speculurn 

Zone from DSDP Leg 18,  s i t e  173 in the nor theas t  P a c i f i c .  

These zones over lap  Barron's N i t z c h i a  f o s s i l  is P a r t i a l - R a n g e -  

Zone,. Rhaphonei s amphiceros va r .  el ongata Par t i a l -Range -Zone  

and N i t z c h i a  r e i n h o l d i i  Concurrent -Range-Zone.
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I N T R O D U C T I O N

The purposes of  th is  study are to descr ibe  f o s s i l  s i l i c o -  

f l a g e l l a t e s  recovered from a s t r a t i g r a p h i c  sect ion of  a marine 

d i a to m i t e  which s t a r t s  in the upper Monterey Formation and 

extends up in sect ion to the Sisquoc Format ion;  to determine  

b i o s t r a t i g r a p h i c  zones which might be useful  in c o r r e l a t i o n  

with the Deep Sea D r i l l i n g  P ro je c t  (DSDP) zones in the P a c i f i c ;  

and to provide f o s s i l  evidence bear ing on the quest ion of  the 

" Delmont ian" Stage in the C a l i f o r n i a  marine Neogene sequence.

Late Miocene marine rocks of  southern C a l i f o r n i a  are  

d iv ide d  in to  two benthonic f o r a m i n i f e r a l  stages (Mohnian and 

Delmont ian)  ( K l e i n p e l l ,  1938) .  K l e i n p e l l ' s  type Delmontian  

Stage conta ins benthonic f o r a m i n i f e r s  and diatoms th a t  e l s e ­

where are r e s t r i c t e d  to s t r a t a  of  the Mohnian Stage ( P i e r c e ,  

1972; Ruth,  1972) .  Consequent ly,  v a l i d i t y  o f  the Delmontian 

Stage as o r i g i n a l l y  de f ined by K l e i n p e l l  is being chal lenged  

(Bar ron,  1975) .

A stage i s  a c h r o n o s t r a t i g r a p h i c  u n i t  represent ing  

a r e l a t i v e l y  minor i n t e r v a l  o f  geologic  t ime.  I t  is considered  

the basic working u n i t  o f  ch ro no s t r a t i g r ap hy  because i t  is  

s u i te d  in scope and rank to the p r a c t i c a l  needs and purposes 

of  i n t e r r e g i o n a l  c h r o n o s t r a t ig r a p h ic  c l a s s i f i c a t i o n .  As 

stages are used to r e l a t e  un i ts  in one geologic  area to those 

in another  w i t h  respect  to t ime of  o r i g i n ,  a stage which is  

t i m e - t r a n s g r e s s i v e  is i n v a l i d .  There appears to be a d e f i n i t e

1
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change in the b i o s t r a t i g r a p h y  of  the Late Miocene, as seen 

in the diatom b i o s t r a t i g r a p h y  (Bar ron,  1975) .  Determinat ion  

of the presence or absence of  th is  change in the s i l i c o -  

f l a g e l l a t e  b i o s t r a t i g r a p h y  is a major o b j e c t i v e  of  th is  study.
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G E O G R A P H I C  L O C A T I O N

The sect ion studied was c o l l e c t e d  6 and 27 May, 1970 

by Dr. W. C. C o r n e l l ,  John R. Ruth and Dr. A. R. Loeb l ich ,

J r . ,  a t  the Johnston M a ns v i l l e  Quarry and ad jacen t  outcrops  

in Lompoc, Santa Barbara County,  C a l i f o r n i a  (F i g .  1 ) .

Lompoc is located in western Santa Barbara County and con­

ta in s  the most ex tens ive  known d ia to m i t e  o f  marine o r i g i n  

in the world ( C l a r k ,  1978) .  The town of  Lompoc is located  

approx imate ly  90 mi (145 km) north of  Los Angeles and the 

Johns-Mansv i l le  Quarry is located 2 mi ( 3 .2  km) south of  the 

town. Samples of  the s tudied sect ion were obta ined from Dr.

W. C. C or n e l l .

D iatomi te  and diatomaceous sedimentary rocks are widely  

d i s t r i b u t e d  in C a l i f o r n i a ,  These rocks range in age from 

Cretaceous to Holocene,  but the most ex tens ive  and purest  

d i a to m i t e  deposi ts  are Miocene and Pl iocene in  age.  Thick  

sequences o f  d ia to m i t e  and diatomaceous shale are found along 

the northern f o o t h i l l s  o f  the Santa Ynez Mountains,  south 

o f  the town o f  Lompoc,
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SAN * 
F R A N C I S C O

BAKERSFIELD

■ “tUDS ANGLES

Quaternary alluvium. Includes some 
Upper Pliocene formations

—  ? — Sisquoc formation (diatomite)

Monterey formation (siliceous shale)
LOMPOC

[ I EK |j  Eocene and Cretaceous formations

M m r- j  —
uarries

Geologic map of the Lompoc diatomite district, Santa Barbara County, California .«

(Clark, 1978).

F igure  1. Index map.
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GE NE RAL  G E O L O G I C  S E T T I N G

C a l i f o r n i a  i s  d i v i d e d  i n t o  sev e r a l  d i f f e r e n t  geomor-  

ph i c  p r o v i n c e s ,  each o f  whi ch i s  c h a r a c t e r i z e d  by a d i s t i n c t  

g e o l o g i c  r e c o r d .  The s t udy  area i s  in t he Tr ansve r se  Range

P r o v i n c e .

"The Tr ans v e r s e  Range P r ov i n c e  ex t ends  about  
325 mi l es  (520 km) f rom P o i n t  A r g u e l l o  and 
San Miguel  I s l a n d  on t he west  i n t o  Joshua 
Tree N a t i o n a l  Monument on the e a s t ,  where 
i t  merges w i t h  t he nui iave and Col orado des ­
e r t s "  ( N o r r i s  and Webb, 1976) .

At  t he n o r t h e r n  boundary  o f  t he p r o v i n c e  i s  t he  San Andreas 

f a u l t  system.  Th i s  f a u l t  system d e v i a t e s  f rom i t s  usual  

n o r t h - s o u t h  t r e n d  a t  t h i s  boundar y ,  s u g g e s t i n g  t h a t  i t  too 

was in f luenced by the forces t h a t  produced t h i s  oddly a l igned  

province (No r r is  and Webb, 1976) .

The Transverse Range Province is  e a s i l y  subdivided  

i n to  i n d iv id u a l  ranges wi th in te r v e n in g  v a l l e y s .  The Santa 

Ynez Mountains is the range in which the samples were c o l l e c t e d .  

The Santa Ynez Mountains are an a n t i c l i n a l  f l e x u r e  wi th a 

major f a u l t  along the a x is .

The Franciscan Format ion,  as def ined by Woodburne 

( 1 9 7 5 ) ,  is a h igh ly  mixed assemblage of  deep water  marine  

sedimentary rocks and a l t e r e d  b a s a l t ,  s e r p e n t i n i t e  and u l t r a -  

basic c r y s t a l l i n e  rocks thought to be der ived from oceanic  

c r u s t .  They are the o l de s t  rocks exposed in the Santa Ynez

5
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Mount a i ns .  These F r a nc i s c a n  r ocks  are ass i gned  a La t e  J u r -  

a s s i < / F a r 1y Cre t aceous  age and are the l o c a l  basement  r ock .

1 he process  t h a t  f ormed t he F r a n c i s c a n  assemblage e v i d e n t l y  

' e r m i n a t  e d d u r i n g  the Late Cre t aceous

No Pal eocene rocks are exposed i n  t he Santa Ynez Moun- 

ba i ns .  L'ocene r o c k s ,  composed of  sha l es  and sandst one of 

mar i ne  o r i g i n ,  are p r e s e n t  i n t he  s e c t i o n .  In t he  ea s t e r n  

c a r t  o f  t he Santa Ynez Mo un t a i ns ,  O l i go c e n e  rocks are com­

posed o f  sands,  g r a v e l s  and s i l t s ,  i n d i c a t i n g  mar i ne r e g r e s ­

s i o n .  Mar i ne c o n d i t i o n s ,  however ,  s1 i l l  e x i s t e d  in the 

wes t e r n  p a r t  o f  t he  area as documented by mar i ne sands.  

Sha l l ow mar i ne  c o n d i t i o n s  c o n t i n u e d  t h r ou g h  the O l i g o c e n e ,  

i n d i c a t e d  gy we l l  p r e s e r v e d ,  h e a v y - s h e l l e d  s c a l l o p s  in the 

Vaqueros Fo r ma t i on  ( N o r r i s  and Webb, 1976) .

By Miocene t ime,  deep marine water  cond i t ions  were 

pres ent ,  as in d ic a te d  by f i n e  s i l t s  and c lays of  the Rincon 

Format ion.  By Middle Miocene t im e ,  development o f  deep 

marine bas ins ,  s i m i l a r  to those in the Gu l f  o f  C a l i f o r n i a ,  

formed. M a t e r i a l  accumulat ing on the sea bottom was organic  

r a t h e r  than o f  d e t r i t a l  o r i g i n .  This organic  sediment was 

most ly  in the form o f  diatomaceous oozes o f  diatom te s ts  and 

c la y  s i z e  p a r t i c l e s ,  which compose the Monterey Format ion.  

During e a r l y  Monterey t im e ,  vo lcan ic  a c t i v i t y  was widespread.  

L o c a l l y ,  ash beds are present  in the Santa Ynez Mountains.

The Sisquoc Formation was l a i d  down over the Monterey  

Formation and in d ic a t e s  a s i m i l a r  de po s i t io n a l  envi ronment .
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The h ighly  disputed M io -P l iocene boundary is placed w i t h i n  

the Sisquoc Format ion.  The Mio-P l iocene boundary is ge nera l l y  

def ined by a complete change in the pa 1eogeography of  south­

ern C a l i f o r n i a .  The Sisquoc Formation is in t e r p r e t e d  as a 

cont inuously  sedimented rock sequence which does not reveal  

a change in environment;  t h e r e f o r e ,  many geologis ts  th ink  

i t  is in a p p ro p r ia te  to place a M io -P l iocene boundary w i th in  

the format ion .

During the P le is to c e n e ,  the Pasadenan Orogeny e levated  

marine areas and formed the Santa Ynez Mountains.  Based on 

curren t  t e c to n ic  a c t i v i t y ,  Norr is  and Webb (1976)  be l i eve  

the orogeny cont inues today.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

 
 
 
 

 
 
 

PREVIE
W



P R E V I O U S  WORK I N  AREA OF S T UDY

The f i r s t  geologic work done in the Lompoc area was 

by A n t i s e l l ,  who accompanied a party  of  engineers sent by 

the United States War Department to explore  a route fo r  a 

t r a n s c o n t i n e n ta l  r a i l r o a d  in 1856 (D ib b le e ,  1950) .  Arnold  

and Anderson (1907)  mapped the geology of  the "old Lompoc" 

quadrangle on the scale of  1 : 12 5 ,0 0 0 .  The area was mapped 

by Dibblee (1950)  on the scale of  1 : 6 2 ,5 0 0 .  A por t ion of  

Dibb lee 's  map is shown in Figure 1. An area j u s t  south of  

the Johns-Mansvi11e Quarry was studied in even g r e a te r  de­

t a i l  by Kenneth Arnestad (1950)  in his Mas te r ' s  Thesis  

e n t i t l e d  "The Geology of  a Por t ion  of  the Lompoc Quadrangle,  

Santa Barbara County,  C a l i f o r n i a . "

Because of  the economic value o f  the d i a to m i t e  a t  the  

Johns-Mansv i l l e  Quarry,  i t  has been s tudied in g r ea t  d e t a i l .  

Segregat ion o f  deposi ts  in to  d i f f e r e n t  ore grades and s t r a t i -  

graphic un i ts  has been done by the Johns-Mansv i l l e  Corpora­

t i o n .  Most o ther  work has d e a l t  w i th  systemat ic  s tudies  of  

the diatoms (Wornardt ,  1967) .  Barron (1975)  e s ta b l i s h ed  b i o ­

s t r a t i  graphic zones based on changes in the diatom assemblage.

8
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