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ABSTRACT—The upper Miocene Castaic Formation contains a megafauna of about 100 
species, most of which are pelecypods and gastropods. Minor elements of the fauna are 
scaphopods, brachiopods, echinoderms, barnacles, bryozoans, and vertebrates. The occur-
rence of many of the species in the Castaic Formation represents a southward extension of 
their reported upper Miocene distribution. Eight of the species had not previously been 
reported from south of the Coalinga-San Luis Obispo region; twelve, from south of Santa 
Maria or the San Joaquin Valley. Twenty-six taxa which occur in the Castaic Formation have 
been reported from Pliocene or younger strata of the Pacific Coast of North America but had 
not been reported from Miocene strata. In addition to these range and distribution extensions, 
the fauna of the Castaic Formation is significant because it contains numerous taxa which are 
found today only in the Recent Panamanian Molluscan Province and which have not previ-
ously been recognized in late Tertiary strata of the California Coast Ranges. The Castaic 
Formation was deposited very near the northern limit of the late Miocene equivalent of the 
Recent Panamanian Molluscan Province. 

I N T R O D U C T I O N 

THE Cas ta ic F o r m a t i o n consists of uppe r 
Miocene mar ine clastic s ed imen t s deposi ted 

n o r t h e a s t of t he San Gabr ie l F a u l t a t t he eas te rn 
end of t he V e n t u r a basin ( text-f ig. 1). T h e for-
ma t ion is a p p r o x i m a t e l y 7000 fee t th ick and 
crops o u t in an a rea several miles wide a n d a b o u t 
24 miles long paral lel to the f au l t . T h e for m a t i o n 
has been corre la ted wi th t h e Cierbo and Nero ly 
Pacific Coas t mega fauna l " s t a g e s " or wi th Moh-
nian and D e l m o n t i a n mic ro fauna l s tages ( D u r -
ham, J ahns , & Savage, 1954, fig. 2; Paschal l & 
Off, 1961, fig. 3). 

T h e sed imen t s of the Cas ta ic F o r m a t i o n were 
deposi ted a t t he marg in of t he t ransgress ing la te 
Miocene sea. T h r e e facies can be recognized in 
the fo rma t ion . Along the wes tern edge of t he 
basin of deposi t ion, n o r t h w e s t of t he locat ion of 
Casta ic , t he coarse-grained, unsor ted , and un-
s t ra t i f ied clastics of the Violin Breccia were de-
posited a d j a c e n t to the ac t ive San Gabrie l faul t . 
Along t h e eas te rn side of the deposi t ional area, 
sand a n d pebble- to cobble-gravel were depos i ted 
as on lapp ing basal s ed imen t s a t the edge of t he 
t ransgress ing sea. N o r t h w e s t of San F ranc i squ i to 
Canyon , t he basal s ed imen t s were pebbly sand 
to cobble-gravel a n d were deposi ted in wedge-
and bar - shaped bodies along a coas t of re la t ively 
high relief. S o u t h e a s t of San F ranc i squ i to Can-
yon the basal s ed imen t s were sand and minor 
a m o u n t s of gravel and were deposi ted in more 
la tera l ly con t inuous bodies wi th less m a r k e d 
over lap along a coas t of lower relief. T h e th i rd 
facies is composed of a l t e rna t ing un i t s of mud-
s tone and sands tone depos i ted in mid-bas in . 

N o megafossi ls have been found in the Violin 
Breccia. T h e mid-bas in facies con ta ins a ve ry 

sparse m e g a f a u n a . Megafossi ls are common in 
the basin marg in facies and comprise the bu lk of 
t he f a u n a described in th is paper . 

Coarse-gra ined uppe r Miocene clastics bear ing 
a m e g a f a u n a of re la t ively shal low-water species, 
p r e d o m i n a n t l y mollusks, are common in the 
Cal i fornia Coas t Ranges . T h e f a u n a f rom this 
facies has been described extens ive ly f rom cen-
tral Cal i fornia , pa r t i cu la r ly f r o m the San F ran -
cisco Bay, Coalinga, and San Luis Obispo areas. 
T h e Cas ta ic F o r m a t i o n represen ts the sou thern-
m o s t exposure of th is t y p e of l i thology in upper 
Miocene s t r a t a . Fo r m a n y of the species listed 
in th is pape r (see check list, text-fig. 2), t he oc-
cur rence in the Cas ta i c F o r m a t i o n represents a 
s o u t h w a r d extens ion of their repor ted la te Mio-
cene d i s t r ibu t ion . T h e following species have n o t 
previously been repor ted f rom upper Miocene 
s t r a t a sou th of the Coa l inga-San Luis Obispo 
region: 

Anadara (Anadara) trilineata trilineata (Con-
rad) , Crenomytiluscoalingensis (Arnold) , Chlamys 
hodgei (Her t le in) , Chama pellucida Broder ip , 
Calliostoma spendens C a r p e n t e r diabloense 
Clark , Crepidula adunca Sowerby, Sinum scopu-
losum (Conrad) , and Forreria carisaensis (Ander-
son). 

In addi t ion , the following species have no t 
previously been repor ted f rom uppe r Miocene 
s t r a t a sou th of t he S a n t a M a r i a area or t he San 
J o a q u i n Val ley: 

Glycymeris grewingki Dall , Hinnites mul-
tirugosus var . crassiplicatus (Gale) , Lucina 
(Here) excavata Ca rpen te r , Miltha xantusi (Dal l ) , 
Lucinoma acutilineata (Conrad) , Amiantis stal-
deri (Clark) , Clementia (Egesta) pertenuis 
(Gabb) , Psammotreta (Florimetis) biangulata 
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T E X T - F I G . 1—Index map of Castaic Formation and principal localities mentioned in paper. 
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L O C A L I T I E S A R R A N G E D I N G E O G R A P H I C O R D E R 
F R O M S O U T H E A S T ( L E F T ) T O N O R T H W E S T 
( R I G H T ) 
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o o o s 
-Nucu/ano (Saccello) ochsneri (Anderson and Mart in) • • - • 

• • • • 
Anadara (Anadara) trilineata trilineata (Conrod ) • • • 
Giycymeris cf. G. giganteo (Reeve) • 
Glycymeris grewingki Dall • • • 
CrenomytHus coa/ingensis (Arnold) • • 

• • • 
Ch/amys cf. C. hastata (Sowerby) • 
Ch/omys hodgei (Her t le in ) • 
Chlamys pa r me lee i ( D a l l ) • 
Lyropecten estre/ionus (Conrad) • • • • • • • 

Hinnites multirugosus var. crassiplicatus (Gale) • 
Pododesmus cf P macrosch/sma (Deshayes) • 
Spondylus sp. • 

Ostrea vespertma Conrad • • 
Eucrassotello (Hybolophus) subgibbosa (Hanna) • 

• 
Pseudochama sp. • 
Lucina (Here) excavato Carpenter • 
Miltha xantusi ( D a l l ) • 
Lucinoma acutilineata (Con rad ) • • • • 
Trochycardium cf. T. guadragenarium (Con rad ) • 

• • • • 
Tivela diobloensis Clark • 

• 
Dosinia sp. • 
Amiantis sta/deri (C la r k ) 
Clementia (Egesta) pertenuis (Gabb) 
Chione fernandoensis E n g l i s h • • 
Chione (Secure/la) e/smerensis Eng l i sh • • • • • • • • • • • • 
Spisula albaria (Conrad) 
Psammotreta (Florimetis) biongu/ata (Ca rpen te r ) • • 
Ma coma sp. 
Macoma ? sp- • • • 
Sanguino/aria cf. S. nuttollii Conrod • 
Soten perrini Clork • • 
Corbula (Lentidium) luteolo Corp&nter • 
Panope generosa Gould • • • 

• 
Bor ing pe lecypods • • • • • • 

Gast ropods 
Pate l l id gas t ropods • • 

Catfiostoma spfendens Carpenter diab/oense C lark 
Ca/hostoma sp. • 
Teguia gatlina (Fo rbes ) • • 
Astraoa cf. A. (Pomaulax) gradata Grant and Gale • • • • • 
Astraea sp. • 
Liotia carinata Carpenter • 
Nerita sp. • 
Turritella cooperi Co rpen te r • • • • • • 
Turritella aff. T. freva Nomland • 

• • • • • • • • 
P Bittium arnoldi B o r t s c h • 
Ca/yptraea fi/osa ( G a b b ) 
Trochita cf. T. trochiformis ( B o r n ) • 
Crepidu/a adunca Sowerby • • 
Creptdula princeps Conrod • 
Crepiduta sp. • 
Potinicesuber (Vo lenc iennes) • 

Lunatia tewisii (Gould) • 
Sinum scoputosum (C o n ro d ) • 
Ficus (Trophosycon) ocoyana (Conrod) • • • • • 
Ocenebra cf. 0. topangensis A rno ld • 
Forreria carisaensis ( A n d e r s o n ) • 

Pyrene sp. • • 
Kelletia vtadimiri K a n o k o f f • • • 
Ca/icantharus fortis (Co rpen te r ) angulatus (Arnold) 
Anomatosipho sp. • 
Nassarius cf. N. stocki Kanakoff • • • 
Cancellario cf. C. fernandoensis Arno ld • 
ConceUaria hemphilli Dal l 
Cancellaria tritonidea Gabb • • 
ConceUaria rapa Nomland 
Olivella (Ohvetla) pedroana ( C o n r a d ) • • • • • 
Otiva spicata ( B o l t e n ) • 

- -Marginella cf. M. olbuminosa Dall • - -

Conus californicus Hinds • • • • • 
Con us sp. • 
Antiplanes sp. 
Surculites (Megasurcuia) remondii (Gobb) • 
Lora otdroydi ( A r n o l d ) 
C/avus (Ctathrodriifio) e/smerensis ( E n g l i s h ) • 
Clavus cf. C. (Cymotosyrinx) hemphilli ( S t e a r n s ) • 
Mangel ia sp. • 
Bulla sp. • • • 
Scaphander ? sp. • 
Acteon cf. A. bou/derono E the r i ng ton • 

Scaphopods 
• 

Dentalium sp. • • 
Brach iopods 

Terebrata/io occidentahs Dal l • • • • • 
-Ech inoderms -

Astrodapsis fernandoensis Pock • • • • • • • • • • • • • • • • • • • • 
Cidorid spines • • • • 

• 
Bornoc les - Bo/onus • • * • • 

Ver tebra te foss i l s • • • • • • 

T E X T - F I G . 2—Check list of fossils from the Castaic Formation. 
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(Carpen te r ) , Corbula (Lentidium) luteola Ca rpen -
ter , Crepidula princeps Con rad , Neverita reclu-
siana (Deshayes) , and Olivella (Olivella) pedro-
ana (Conrad ) . 

M a n y of these species occur in Pliocene s t r a t a 
of bo th sou the rn and cent ra l Cal i forn ia and , in 
par t icular , in the lower Pliocene s t r a t a of the 
Towsley F o r m a t i o n in E l smere C a n y o n , a d j a -
cent to the o u t c r o p area of the Cas ta i c F o r m a -
tion b u t west of the San Gabr ie l f au l t . D u r h a m 
(1948) has poin ted o u t the close s imi lar i ty of t h e 
Cas ta ic and Elsmere C a n y o n faunas . T h e age of 
the Towsley F o r m a t i o n is M o h n i a n (upper Mio-
cene) to lower Pliocene, b u t the exac t s t ra t i -
graphic re la t ionship of the E l smere C a n y o n 
s t r a t a to the rest of the Towsley F o r m a t i o n is 
no t known (Win te re r & D u r h a m , 1962, p. 3 2 0 -
321). W h e r e the Towsley a n d Cas ta i c F o r m a -
t ions occur together , t hey are s epa ra t ed by an 
angular uncon fo rmi ty . Win t e r e r & D u r h a m 
(1962) p resen t the a r g u m e n t s for ear ly Pliocene 
age of the Elsmere C a n y o n s t r a t a and ind ica te 
it so on their pi. 45, sect ion A-A' . In s u m m a r y , 
the Cas ta ic F o r m a t i o n is a t least in p a r t older 
t h a n the Towsley F o r m a t i o n ; the Cas ta i c f a u n a 
resembles the E l smere C a n y o n f a u n a b u t seems 
to be sl ightly older; in this paper , t he Elsmere 
C a n y o n f a u n a is considered early Pliocene. 

T h e following t a x a have been repor ted f r o m 
Pliocene or younger s t r a t a of the Pacific Coas t 
of N o r t h Amer ica b u t have n o t previously been 
repor ted f rom uppe r Miocene s t r a t a : 

Glycymeris cf. G. gigantea (Reeve) , Chlamys 
parmeleei (Dall) , Pododesmus sp., Spondylus sp., 
Eucrassatella (Hybolophus) subgibbosa ( H a n n a ) , 
Psendochama sp., Chione fernandoensis English, 

Chione elsmerensis Engl ish, Calliostoma coalin-
gense Arnold , Liotia carinata C a r p e n t e r , Nerita 
sp., Tegula gallina (Forbes) , Polinices uber 
(Valenciennes) , Lunatia lewisii (Gould) , Jaton 
eldridgei (Arnold) , Pyrene sp., Kelletia vladimiri 
Kanakof f , Calicantharus fortis ( C a r p e n t e r ) an-
gulatus (Arnold) , Cancellaria rapa N o m l a n d , 
Oliva spicata (Roding) , Marginella cf. M. al-
buminosa Dall , Conus californicus Hinds , Conus 
sp .—large form, Lor a oldroydi (Arnold) , Clavus 
(Clathrodrillia) elsmerensis (Engl ish) , and Astro-
dapsis fernandoensis Pack . 

Of these taxa , t he fol lowing have been re-
por ted f r o m the Imper ia l F o r m a t i o n , which is 
general ly considered to be lower Pl iocene ( D u r -
ham, 1954b) b u t m a y be wholly or in p a r t u p p e r 
Miocene (Dibblee, 1954): 

Glycymeris gigantea (Reeve) , Spondylus sp., 
Eucrassatella (Hybolophus) subgibbosa ( H a n n a ) , 
Nerita sp., Polinices uber (Valenciennes) , Oliva 
spicata (Roding) , and large conids allied to the 
Conus sp. of the Cas ta ic F o r m a t i o n . 

Recen t shallow mar ine mol luscan prov inces 
are shown in text - f igure 1. T h e P a n a m a n i a n 
province con ta ins a t ropical f a u n a and e x t e n d s 
as far sou th as n o r t h e r n Pe ru ; the Cal i fo rn ian 
a n d Oregonian provinces con ta in t e m p e r a t e 
f aunas . Each province is charac te r i zed by dis-
t inc t f aunas . T h e f a u n a changes re la t ive ly slowly 
wi th in provinces a n d rap id ly a t p rov ince b o u n d -
aries. Newell (1948) and Va len t ine (1961) dis-
cuss the provinces in more deta i l a n d p resen t a 
sound basis for the subdivis ion in to provinces . 

T h e following t axa p resen t in the Cas t a i c For -
ma t ion have n o t previously been repor ted f rom 
upper Miocene s t r a t a of the Cal i fornia Coas t 

EXPLANATION OF P L A T E 5 

F I G S . 1—Anadara aff. A. (Anadara) montereyana (Osmont), X0.5, C IT locality 1671; latex cast of whole 
specimen, valves offset; exterior of right valve, hinge of left. 

2,3—Glycymeris cf. G. gigantea (Reeve), X0.5, CIT locality 2075; 2, whole specimen, valves offset; exterior 
of left valve, part of right hinge; 3, hinge of a right valve. 

4,5—Chlamys hodgei (Hertlein), X I , CIT locality 1663; 4, right valve; 5, left valve. 
6—Hinnites multirugosus var. crassiplicatus (Gale), X I , CIT locality 2069; incomplete articulated 

specimen, exterior of left valve, hinge of right. 
7—Pododesmus cf. P. macroschisma (Deshayes), X I , CIT locality 1670. 
<V—Spondylus sp., X0.5, CIT locality 2104; specimen has been sectioned obliquely showing outer dark 

shell layer, inner light layers. 
9-12—Eucrassatella subgibbosa (Hanna), CIT locality 1663; 9, X I , exterior of left valve; 10, X2, left 

hinge; 11, 12, X2, right hinges. 
13,14—Dosinia sp., XI.5, CIT locality 2093; 13, incomplete left hinge; 14, incomplete right hinge, poste-

rior cardinal broken. 


