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ABSTRACT 

Revision of Turritella spp. and Venericardia spp . 
f rom the Paleogene of the Simi Val ley area aids in 
de f in ing the molluscan faunal sequence present t he re . 
Th is Paleogene section comprises the uppermost pa r t 
of an unnamed molluscan Stage o lder than the 
"Mar t inez" Stage, the "Mar t inez" Stage, most of the 
"Meganos" Stage, p robab ly the uppermost pa r t of the 
"Capay" Stage, and the "Domengine" Stage. The 
molluscan faunas p rov ide age informat ion f o r shal low-
water deposi ts not readi ly dated by o ther fossi l d i s -
c ip l ines. 

INTRODUCTION 

Range zones of t u r r i t e l l a s p rov ide an impor tan t 
means of age determinat ion and corre la t ions of shal-
low-water Upper Cretaceous and T e r t i a r y marine sedi-
mentary rocks in Ca l i fo rn ia . These rocks usual ly 
lack p lank t i c fo ramin i fe rs and o f ten do not have ade-
quate benth ic fo ramin i fe rs f o r rel iable co r re la t ion . 
Nannoplankton are also usual ly missing f rom these 
sediments. I t was upon molluscan faunas f rom such 
shal low-marine facies t ha t the molluscan stages (F igs . 
1 & 2) were based. These stages have been 
c r i t i c i zed f o r imprecise b ios t ra t i g raph i c l imits and 
boundar ies and improper nomenclature (G ivens , 1974, 
p . 31) at the same time tha t t h e i r ex is tence, se-
quence, and recogn izab i l i t y have been conf i rmed. 
Occasionally some f o r t una te downslope t r a n s p o r t of 
these sha l low-water faunas into areas more favorab le 
to p lank t i c fo ramin i fe rs and nannoplankton p rov ides 
d i rec t t ies between the d i f f e r e n t zonat ions, b u t usu-
al ly the cor re la t ions between the zonations are not 
qu i te t ha t d i r e c t . The marine Paleogene section in 
the v i c i n i t y of Simi Val ley is r ich in t u r r i t e l l a s and 
has at least a small po r t ion of each molluscan stage 
above the C re taceous -Te r t i a r y boundary and below 
the " T r a n s i t i o n " Stage. Corre la t ions of Simi Val ley 
area sediments based on p lank t i c fo ramin i fe rs and 
nannoplankton w i t h o ther Ear ly T e r t i a r y West Coast 
sections are in good agreement w i th such cor re la t ions 
based on Turritella biozones and molluscan stages. 

UNNAMED STAGE 

The ear l iest t u r r i t e l l a s f rom the upper Las V i r -
genes Sandstone and basal Santa Susana Formation in 
the Simi Hi l ls are below those typ ica l of the 
"Mar t inez" molluscan stage. These late T. peninsu-
laris quaylei Saul (PI . 1, f i g . 2) suggest the top of 
an unnamed Stage rough l y equ iva len t to the Danian 
(F ig . 1) . Th is stage is be t te r represented in the 
San Franc isqu i to Formation near Warm Spr ings Moun-
ta in , Los Angeles C o . , Ca l i f . 

"MARTINEZ" STAGE 

Above the meagerly represented unnamed Stage T . 
peninsularis ANDERSON & HANNA is the most com-
monly encountered foss i l . 7". peninsularis occurs 
wide ly in Cal i forn ia and Baja Cal i forn ia (Saul, 1983) 
b u t , i t has not been t ied d i rec t l y to foramin i fera l and 
nannop lankt ic zones. I t occurs below T. i. pache-
coensis wh ich is associated w i th P4 Zone Foraminifera 
at the base of the Lodo Formation, south of Panoche 
Creek , Fresno Co . , Cal i f . In Poison Oak Canyon, 
Santa Susana M t s . , i t is found in foss i l i ferous cobbles 
in conglomerate lenses above the lowest occurrence of 
the Heliolithus kleinpellii Zone (Poore, 1976) (=CP5 
Zone, Okada & B u k r y , 1980) and is thus o lder than 
P4 = Planorotalites pseudomenardii Zone (see Fig. 1) . 
In the Simi Hi l ls , T. peninsularis ranges t h rough 
200+m of the lower Santa Susana Formation — above 
T. p. quaylei and below T. infragranulata pachecoen-
sis. A few meters above T. infragrannulata pache-
coensis in the Bus Canyon sect ion, Finch (1980) 
records Foramini fera of the P4 Zone. In the Paleo-
cene section near Mart inez,. Contra Costa Co . , f rom 
whence the "Mar t inez" Stage der ives its name, T. 
peninsularis occurs 233m below Foraminifera assigned 
to the P4 Zone (Schmidt , 1975). T. infragranulata 
pachecoensis STANTON and T. infragranulata GABB 
are found 300m h igher in the same Pacheco Syncl ine 
section (Saul , 1983, p. 35 ) , and the "Mar t inez" Stage 
thus comprises the zones of T. peninsularis, T. i. 
pachecoensis and T. infragranulata. 

Shal low-water mollusks of the T. infragranulata 
Zone are not common in the Simi Val ley area. Depo-
sits assignable to th is zone are apparen t l y of too deep 
water to y ie ld more than scrappy shal low-water 
faunas. The zone is be t te r developed in the Santa 
Monica Mts. Shal low-water molluscan faunas there 
suggest t ha t T. susanaensis NELSON is actual ly the 
apical por t ion of a T. infragranulata GABB and that 
T. Ibuwaldana subuvasana NELSON occurs in th is 
zone. 

"MEGANOS" STAGE 

Heitman ( th i s volume) f inds p lank t i c foramin i fers 
ind ica t ive of P5 and lower P6 Zones, and Filewicz & 
Hil l ( th is volume) record CP8 Zone and probable CP9 
Zone nannoplankton in the upper Santa Susana Forma-
t i on . In these deep-water sediments on ly a few mol-
lusks have been found . An undescr ibed Turritella 
(PI. 1, f i g . 12) of unknown a f f in i tes occurs in these 
beds. Toward the top of the Santa Susana, microfos-
sils are less abundant and megafossils become more 
so. In the upper 100m a few t h i n foss i l i ferous 
s t r i n g e r s conta in mainly t u r r i t e l l a s . These are pre-
dominant ly T. andersoni n. subsp. (PI. 1, f i g s . 
15-18) and T. uvasana infera MERRIAM (p i . 1, f i g . 
19). A l t hough re fe r red to T. u. infera, the speci-
mens f rom the upper Santa Susana Formation have 
more rounded whor l p ro f i le and heavier r i bb i ng than 

in Squires, R.R. and Filewicz, M.V., eds., 1983, Cenozoic Geology 
of the Simi Valley Area, Southern California, Pacific Section, 
S.E.P.M., Fall Field Trip Volume and Guidebook, p. 71-80. 
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Figure 1. Paleogene West Coast mol luscan s tages, t u r r i t e l l i d s and vene r i ca rd ias p lo t ted aga ins t M . V . B . P . 
scale, s t anda rd ages, p l ank t i c Foramin i fera zones, and calcareous nannofoss i l zones a f t e r 
Hardenbo l & B e r g g r e n (1978, p . 219) , Okada & B u k r y (1980, p . 322) and B e r g g r e n , Ken t , & 
F lynn ( in p ress , f i g . 3) w i t h m . y . convers ion f rom Da l rymp le (1979) . With t h e excep t ion of 
Venericardia ( P . ) taliaferroi wh ich is also known f rom t he late Maes t r i ch t i an , t he in i t i a l l e t t e r 
of a spec i f ic name ind icates i ts ear l ies t appearance. 



Figure 2. Occur rence of t u r r i t e l l i d s and vener icard ias in Simi Val ley area Paleogene deposits and the mol-
luscan stages they ind icate . T u r r i t e l l i d s and vener icard ias are l is ted accord ing to the water 
dep th each l ineage sugges ts . 

those f rom the t y p e local i ty low in the Llajas Forma-
t i on . T. buwaldana crooki is also p resent especial ly 
in the upper 50m of the Santa Susana Format ion. 
Approx imate ly 7.5m below the Llajas Formation is UCB 
loc. 7000. The Meganos age of the upper 100m of 
Santa Susana Formation was f i r s t proclaimed by C la rk 
(1921) who based th is assignment upon the local ly 
abundant fauna f rom UCB loc. 7000. Th is fauna in -
cludes the sha l low-water t u r r i t e l l a T. meganosensis 
CLARK & WOODFORD (PI. 1, f i g . 13) and Venericar-
dia (Pacificor) hornii susanaensis VERASTEGUI (PI. 
1, f i g . 14). 

The Meganos D fauna, f rom wh ich the stage de-
r ives its name, does not have any rep resen ta t i ve of 
the T. andersoni l ine. Nor , a l though i t has V. ( P . ) 
aragonia diabloensis VERASTEGUI , does i t have a 
represen ta t i ve of the V. ( P . ) hornii l ine . I t does 
have T. meganosensis CLARK & WOODFORD and spe-

cimens of T. uvasana infera MERRIAM, similar to f 
those f rom the Santa Susana Formation. T. meganos- f 
ensis has been re fe r r ed to the T. reversa stock I 
(Mer r iam, 1941, p . 39) . Th is stock is represented in f 
t he "Capay" Stage by T. m. protumescens (PI. 2, Si 
f i g . 1 ) . The most l i ke ly p recu rso r f o r T. u. infera f 
is T. stocki MERRIAM which is known on ly f rom the 
T. i. pachecoensis Zone. T. u. infera is present 
50+m below the occur rence of T. meganosensis. More 
common than T. u. infera in the upper Santa Susana 
Formation is T. andersoni n . subsp. (PI. 1, f i g s . 
15-18) wh ich has been col lected t h r o u g h the upper 
90m of the Santa Susana Formation. Merr iam (1941, 
p . 79) i den t i f i ed these specimens w i th T. a. susanae 
whose t y p e local i ty (UCB loc. A-993) is in the "basal" 
Llajas Format ion, at t he same t ime not ing tha t there is 
a d i f f e rence in scu l p tu re . A l though more than 100 
specimens of T. andersoni n . subsp. f rom the Santa 
Susana Formation have been examined, none has the 
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s c u l p t u r e of t he Llajas specimens. Some of t he Santa 
Susana specimens are v e r y close to T. andersoni 
DICKERSON, especia l ly some f rom local i t ies near t he 
L la jas-Santa Susana contact sugges t i ng t h a t the up -
permost Santa Susana Formation is late "Meganos" in 
age. A late "Meganos" age is also sugges ted by Mer-
riam £• T u r n e r (1937, p . 93) in t h e i r d iscuss ion of 
Ficopsis meganosensis CLARK & WOODFORD. 

p r o b a b l y de l ta ic depos i ts of wh ich u n d e r l y t h e 
d e e p e r - w a t e r A r d a t h Shale. The "Ca -
p a y " - " D o m e n g i n e " Stage b o u n d a r y t h u s lies near t h e 
P8-9 b o u n d a r y ( p r o b a b l y w i t h i n P8) and not as i n d i -
cated by Miles (1981, p . 100) near t he P9-10 b o u n -

" C A P A Y " STAGE 

PLATE 1 
F igs. 1 -2 . T u r r i t e l l i d s of the unnamed Stage. 

peninsularis quay lei SAUL , 1. . Turriteiia 1983, 
A X l a t e f o r m ; x 2 ; U C L A 5 8 8 8 8 ' U C L A l o c - 3111. 

Al l occur rences of T. andersoni and V. ( P . ) h o r n i i / 2.*Mesalia martinezensis ( G A B B , 1869), x l ; UC 
lutmani are cons idered to be i nd i ca t i ve of t he re -
s t r i c t e d "Capay" Stage of Givens (1974, p . 23) wh ich V 
inc ludes the range of the Turriteiia uvasana infera 
Fauna of Givens and excludes the " U p p e r Capay Stage" of C la rk & Vokes (1936). I t is in t h i s re-
s t r i c t ed sense tha t "Capay" is used here in . V . ( P . ) 
hornii lutmani TURNER (PI. 2, f i g . 6) occurs w i th T. 
andersoni in the Roseburg Formation of Oregon (as-
s igned to Zone P7/8 by Mi les, 1981, p . 90) and the 
lower Junca l Formation of the Pine Mountain area, 
Ven tu ra C o . , Ca l i fo rn ia (G ivens , 1974, p . 16). In 
t h e i r de f i n i t i on of the "Capay" Stage, Merr iam and 
T u r n e r (1937) inc luded the Llajas beds which c a r r y 
T. m. protumescens. Also p resen t in th i s fauna are 
T. uvasana infera MERRIAM (PI. 2, f i g . 4) wh ich 
does not range h ighe r than the "Capay" (G ivens , 
1974, p. 65) and T. buwaldana crooki MERRIAM & 
TURNER (PI. 2, f i g s . 2 - 3 ) . As r e s t r i c t e d by 
Givens, the "Capay" Stage is equ iva len t to the zone 
of T. andersoni. T. a. susanae MERRIAM (PI. 2, 
f i g . 5) d i f f e r s f rom T. andersoni mainly in the 
s t r e n g t h of the s c u l p t u r e , b u t not in t he placement of 
the sp i ra l s , and large col lect ions of T. andersoni 
usual ly have some specimens w i t h s c u l p t u r e s imi lar to 
T. a. susanae. The "Capay" fauna has been 
col lected f rom a na r row s t r a t i g r a p h i c i n t e r va l at t he 
base of the i n t e r f i n g e r i n g ' shal low — mar ine facies 
(Squ i res , 1981; t h i s volume) and below the occu r -
rence of Turriteiia andersoni lawsoni DICKERSON. 

"DOMENGINE" STAGE 

Turriteiia andersoni lawsoni DICKERSON and i ts 
va r i an t T. a. I. secondaria MERRIAM ranges f rom j u s t 
above the i n te rva l of i n t e r f i n g e r i n g between the 
coastal a l l uv ia l - f an facies to the "S tewar t bed" of the 
Llajas Formation (Squ i res , 1981; t h i s vo lume) . I t , T , 
u. applinae MERRIAM, T. buwaldana DICKERSON, 
and Venericardia ( P . ) hornii calafia STEWART are 
ind ica t i ve of the "Domengine" Stage (G ivens , 1974; 
Givens & Kennedy , 1979). Fi lewicz and Hi l l ( t h i s 
volume) f i n d CP12 Zone calcareous nannop lank ton 
above and below the Llajas "S tewar t bed" of Squi res 
(1981; t h i s vo lume) . CP12 is co r re la ted w i t h uppe r 
P9 and lower P10 (Okada & B u k r y , 1980; B e r g g r e n , 
et a l . , in p ress) ( F i g . 1 ) . V. ( P . ) hornii calafia is 
p resent in the F lournoy Format ion near Gl ide, Ore -
gon, wh ich Miles (1981) ind icates is also P10. I t is 
also p robab l y p resen t — based on V. ( P . ) oregonen-
sis VERASTEQUI (PI. 2, f i g . 9 ) , wh ich appears to be 
an immature V. ( P . ) h. calafia — in the u n d e r l y i n g 
Lookingglass Format ion. The t y p e Domengine has T . 
a. lawsoni, and Poore (1976) f i nds Discoaster sublo-
doensis = CP12 Zone in t he Domengine Format ion. 
Vokes (1939, p . 70) t e n t a t i v e l y recogn ized V. ( P . ) h. 
calafia f r om the Domengine near Gr i swo lds . In t he 
San Diego area, the A r d a t h Shale y ie lds T. a. lawsoni 
and T. u. applinae (PI . 2, f i g . 19) and has fo ram in i -
f e r s co r re la t i ve w i t h P10/11 and calcareous nanno-
p lank ton of the CP12 Zone. T. a. lawsoni has been 
col lected f rom near the base of the Mount Soledad 
Formation (Givens & Kennedy , 1979, p . 83 ) , t he 

UCLA 
59360; UCLA loc. 3111, Calabasas Q u a d . , Simi 
H i l l s ; top of Las V i rgenes Sandstone. T h i s 
species is also p resen t in t he "Ma r t i nez " 
Stage. 

F igs. 3 -11 . T u r r i t e l l a s and vener i ca rd ias of t he 
"Mar t i nez " Stage. 

• -4. Turriteiia peninsularis ANDERSON & H A N N A , 
$ i 4 1935; x 1 ; 5 " | . UCLA 58907; UCLA loc. 2333, 

Pinyon Ridge, Va lye rmo Q u a d . ; San 
F ranc isqu i to Fm. UCLA 49512; UCLA loc. 
2687, Calabasas Q u a d . , Simi H i l l s ; lower Santa 
Susana Fm. Photo by T . S u s u k i . 

3 I Turriteiia reversa WARING, 1917; x l ; UCLA 
58932; UCLA loc. 6547, Poison Oak Canyon , 
Santa Susana Q u a d . ; foss i l i f e rous cobble in 
Santa Susana Fm. 
Venericardia (Venericor?) venturensis 
WARING, 1915; x . 7 5 ; 59362; UCLA loc. 2689, 
Calabasas Q u a d . ; Simi H i l l s ; basal Santa 
Susana Fm. Fm. Th i s species is also p resen t 
in the unnamed Stage p receed ing the 
" M a r t i n e z " . 

7. Venericardia (Pacificor) nelsoni VERASTEGUI , 
1953; x . 7 5 ; UCBMP 32804; UCB loc. 3765, 
Calabasas Q u a d . , Simi H i l l s ; lower Santa 
Susana Fm. [Ho lo type of V . ( P . ) 
transversaria VERASTEGUI , 1953]. 

8. Venericardia (Pacificor) mulleri VERASTEGUI , 
1953; x . 7 5 ; UCLA 59137; Garap i to C r e e k , 
Santa Monica M t s . ; Coal Canyon Fm. 

9. Turriteiia infragranulata G A B B , 1864; x . 7 5 ; 
UCLA 58931; UCLA loc. 6572, Garap i to C reek , 
Santa Monica M t s . ; Coal Canyon Fm. 

10. Turriteiia infragranulata pachecoensis 
S T A N T O N , 1896; x . 7 5 ; UCLA 58920; UCLA 
loc. 6583, Encino Rese rvo i r , Santa Monica 
M t s . ; Coal Canyon Fm. 

11. Turriteiia Ibuwaldana subuvasana NELSON, 
1925; x2; UCLA 59361; UCLA loc. 3172, 
Calabasas Q u a d . , Simi H i l l s ; Santa Susana Fm. 

Figs. 12-19. T u r r i t e l l a s and vener i ca rd ias of t he 
"Meganos" Stage. 

12. Turriteiia n . s p . ; x2; UCLA 59363; C I T loc. 
531, Santa Susana Q u a d . ; Santa Susana F m . , 
242m below Llajas Fm. 

13. Turriteiia meganosensis CLARK & WOODFORD, 
1927; x l ; UCBMP 37430; UCB loc. 7000, N of 
Las Llajas Canyon , Santa Susana Q u a d . ; Santa 
Susana Fm. , 7.5m below Llajas Fm. 

14. Venericardia (Pacificor) hornii susanaensis 
VERASTEGUI , 1953; x . 7 5 ; UCBMP 37431; UCB 
loc. 7000, N of Las Llajas Canyon Santa 
Susana Q u a d . ; Santa Susana Fm. , 7.5m below 
Llajas Fm. 

15-18. Turriteiia andersoni n . s u b s p . ; x l ; "Oi l 
Seep Canyon" = Ch ivo Canyon , Santa Susana 
Q u a d . ; Santa Susana Fm. , a p p r o x . 34m below 
basal Llajas Fm. 15. UCLA 59364. 16. UCLA 
59367. 17. UCLA 59366. 18. UCLA 59365. 

19. Turriteiia uvasana infera MERRIAM, 1941; x1 ; 
UCBMP 37429; UCB loc. 7000, N of Las Llajas 
Canyon , Santa Susana Q u a d . ; Santa Susana 
Fm. , 7.5m below Llajas Fm. 


