UPPER PALEOCENE TO LOWER EOCENE (“MEGANOS

STAGE”) MARINE MEGAFOSSILS IN THE
UPPERMOST SANTA SUSANA FORMATION,
SIMI VALLEY, SOUTHERN (CALIFORNIA

RICHARD L. SQUIRES!

ABSTRACT. Uppermost Paleocene to lowermost Eocene (“Meganos Stage”) marine rocks are rare on the
Pacific coast of North America, and the upper 100 m of the Santa Susana Formation in Simi Valley
represents the only known “Meganos Stage” rocks in southern California. This report concerns the first
detailed study of mega-invertebrate fossils in this part of the formation. The fossils are in thin lenses that
formed as storm-lag accumulations in a relatively shallow, offshore environment. Thirty localities yielded
a total of 38 megafossil taxa identifiable to species or subspecies. These include one isidid octocoral, one
solitary coral, two colonial corals, 17 gastropods, 14 bivalves, two crabs, and one spatangoid echinoid. A
new species of solitary coral, ?Antillophyllia californica new species, is described and named. A possible
new species of the colonial coral Astrocoenia is described. Turritella andersoni susanae is locally abundant
and one of the most diagnostic species of the “Meganos Stage” in the Simi Valley area.

Most of the studied megafauna is known from elsewhere in Pacific coast Eocene strata, primarily in
California. The molluscan-stage ranges of approximately one third of the studied mega-invertebrates are
extended downward to the “Meganos Stage,” based on their presence in the upper 100 m of the Santa
Susana Formation. The molluscan-stage ranges of the gastropod Ringicula (R.) pinguis, the bivalve Saulella
undulifera, and the crab Cyclocorystes aldersoni are extended upward from the Paleocene “Martinez Stage”
to the “Meganos Stage.” In addition, a few of the mega-invertebrates have their geographic ranges ex-
tended. The isidid octocoral ?Mopsea sp., aff. M. costata is the first record of an isidid from Paleogene
rocks on the Pacific coast of North America. The studied megafauna is indicative of warm-water conditions,
and some of the taxa are conspecific with or closely allied to Old World Tethyan mollusks.

INTRODUCTION

Since the early 1900s, paleontologists have collect-
ed marine megafossils from the Santa Susana For-
mation in the Simi Valley area (Fig. 1), Ventura
County, southern California. These fossils, which
are predominantly mollusks, have been studied by
Waring (1917), Nelson (1925), Fantozzi (1955),
and Zinsmeister (1983a, 1983b), but their studies
dealt only with “Martinez Stage” rocks of late Pa-
leocene age in the lower part of the formation on
the south side of Simi Valley. Although various
workers have found a few mollusks in the upper
100 m of the Santa Susana Formation, to date there
has not been a comprehensive study of these fossils.
Poor exposures, absence of fossils at many locales,
and generally poor preservation have discouraged
such study, and prior to this study no one had ever
“walked out” the stratigraphic interval throughout
the Simi Valley area. In addition, outcrops of the
upper 100 m of the Santa Susana Formation have
the same color and general appearance of essen-
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tially unfossiliferous outcrops stratigraphically low-
er in the Santa Susana Formation. Many previous
workers seemed to have assumed that the upper
100 m are not particularly fossiliferous. Locally,
however, megafossils are abundant there, and their
preservation can be good. The purpose of this pres-
ent study is to document the taxonomic composi-
tion of the megafossil content in these upper 100
m. This information will help greatly in refining the
molluscan stage ranges of these taxa because the
upper 100 m of this formation correlate to the
“Meganos Stage” of latest Paleocene to earliest Eo-
cene age. Rocks deposited on the Pacific coast of
North America during this time interval are rela-
tively rare, and those in the study area represent
the only known “Meganos Stage” rocks in southern
California.

The molluscan stage terminology used in this re-
port includes the upper Paleocene “Martinez
Stage,” the uppermost Paleocene to lowermost Eo-
cene “Meganos Stage,” the middle lower “Capay
Stage,” the upper lower to lower middle “Domen-
gine Stage,” the lower middle “Transition Stage,”
and the middle middle Eocene to upper Eocene “Te-
jon Stage.” The stage names are in quotes because
they are informal terms and in essence equivalent
to formation names. Clark and Vokes (1936) gave
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Figure 1. Index map of Simi Valley, also showing areas used for Figures 3 and 4.

a historical overview of these stage names. Givens
(1974) modified the use of the “Capay Stage,” and
it is in this modified sense that the “Capay Stage”
is used here. Saul (1983) and Squires (1984, 1987,
1988a) regarded the modified “Capay Stage” of
Givens (1974) as middle lower Eocene.

STRATIGRAPHY

The upper 100 m of the approximately 1000-m-
thick Santa Susana Formation in the Simi Valley
area consists mostly of gray, very fine-grained sand-
stone, with some gray muddy to sandy siltstone.
Locally, there are concentrations of fossil-shell
hash, and rocks surrounding these localized con-
centrations are barren of megafossils. The lower
part of the upper 100 m of the Santa Susana For-
mation has a gradational lithology from the under-
lying gray mudstone and siltstone. The Santa Su-
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sana Formation is disconformably overlain by basal
conglomerate of the Llajas Formation (Fig. 2), and
the contact is an uneven erosion surface with as
much as 1 m of relief. Thin beds of laminated sand-
stone alternating with thin beds of bioturbated
sandstone containing vertical Ophiomorpha bur-
rows are present at the top of the Santa Susana
Formation at two places on the north side of the
valley. One location is at CSUN locality 968, and
the other location is just north of the Marr Ranch
(Fig. 3) in the northeast corner of section 31, T3N,
R17W, where the type section of the overlying Lla-
jas Formation is located (see Squires, 1981:fig. 3)
(Fig. 3).

Sedimentary rocks in the upper 100 m of the San-
ta Susana Formation are not resistant and are usu-
ally poorly exposed or covered. The best exposures
are on the north side of Simi Valley, where 19 fossil-
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Figure 2. Stratigraphic column of the upper 100 m of the
Santa Susana Formation (and of the immediately under-
lying and overlying strata), showing subseries, provincial
molluscan stages, calcareous nannofossil biozones (CP
Zones), and stratigraphic position of each of the mega-
fossil-collecting localities. Age of the lower part of the Lla-
jas Formation from Squires (1984).

collecting localities have been found (Fig. 3). CSUN
localities 962 through 967 are approximately
aligned along the same strike and form a series of
localities that parallels the top of the Santa Susana
Formation. CSUN localities 969 through 973 are
similarly aligned. Four localities (CSUN 968, LAC-
MIP 21550, LACMIP 26611, and LACMIP 26615)
are near the top of the formation. At nearly all of
the localities on the north side of Simi Valley, fossils
are concentrated in lenses about 20 cm thick and
several meters in lateral extent. The tops and bot-
toms of the lenses are indistinct. The bivalves in the
lenses are almost always single valves and usually
broken, and many of the associated gastropods
consist of fragments. Although the fossils are most-
ly broken, none shows any obvious signs of abra-
sion. Specimens of Turritella andersoni susanae
Merriam, 1941 are plentiful and dominate the oth-
erwise usually meager megafauna. At CSUN local-
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ity 959, there is a thin lens containing abundant
Turritella uvasana infera Merriam, 1941 and the
lens is traceable laterally for about 6 m. This lo-
cality is now under home sites.

On the south side of Simi Valley, 11 fossil-col-
lecting localities have been found in the upper 100
m of the Santa Susana Formation (Figs. 1, 4). An
isolated locality (CSUN 1565) is in Bus Canyon,
and another isolated locality (UCMP loc. 7009) is
near Meier Canyon (Fig. 1); the other localities are
in two groups, with six localities found mostly near
the top of the Santa Susana Formation in the Run-
kle Canyon area and three localities just east of the
Runkle Canyon fault (Fig. 4). At most of these lo-
calities on the south side of Simi Valley, the fossils
are similar to those on the north side of the valley,
and there are concentrations of unabraded fossil-
shell hash in thin lenses whose tops and bottoms
are indistinct. Abundant weathered-out specimens
of the solitary coral ?Antillophyllia california new
species, abundant tips (apices) of turritellas, and
commonly occurring mostly right valves of the bi-
valve Pycnodonte (Phygraea) sp., aff. P. (P.) pacifica
Squires and Demetrion, 1990 were found in float
at CSUN locality 1343.

The relative stratigraphic position of each me-
gafossil locality in the upper 100 m of the Santa
Susana Formation, on both the north and south
side of Simi Valley, is show in Fig. 2.

DEPOSITIONAL ENVIRONMENT

Parker (1983) did the most current and detailed
study of the depositional environment of the Santa
Susana Formation and reported that the vertical se-
quence of the Simi Conglomerate, Las Virgenes
Sandstone, and Santa Susana Formation represents
a transition from nonmarine to deep-marine facies.
The distribution of these facies is, in part, defined
by the Runkle Canyon-Burro Flats fault zone in the
central part of the south side of Simi Valley. Parker
(1983) referred to strata west of this fault zone as
the “western facies,” and these include, from base
to top, braided river, meandering stream, near-
shore, transition zone, offshore to shelf, and slope
deposits. He referred to strata east of this fault zone
as the “eastern facies,” and these consist mostly of
slope and inner-fan deposits. The fault zone juxta-
poses coeval nonmarine and deep-marine rocks and
accounts for the fact that nonmarine to nearshore
Las Virgenes Sandstone, for example, is present
only west of the fault (Fig. 5).

Parker (1983) reported that although the Santa
Susana Formation was mostly deposited in deep
water, the sedimentology of the upper 100 m of the
formation throughout the Simi Valley area reflects
uplift to shelf depths prior to deposition of the non-
marine basal part of the Llajas Formation. New
sedimentologic information obtained during this
present study shows that the shallowing event Park-
er (1983) recognized produced, toward the top of
the Santa Susana Formation, sediments deposited
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1y
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in progressively more shallow water. Beds of alter-
nating laminated sandstone and bioturbated sand-
stone (e.g., at CSUN loc. 968) were found at the
top of the formation, and this alternation of lithol-
ogies, which is also present in the shallowest marine
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part of the overlying Llajas Formation, is charac-
teristic of modern and ancient shoreface to upper
offshore environments (Squires, 1981).

Heitman (1983), on the basis of benthic forami-
niferal assemblages, also reported that the upper-

Squires: “Meganos Stage” Marine Megafossils
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most part of the Santa Susana Formation represents
a shoaling event associated with basin filling that
deposited a silty sandstone just above the shelf-
slope break. Filewicz and Hill (1983), on the basis
of calcareous nannofossil datums and sediment-ac-
cumulation rates, reported that silty sandstones in
the upper Santa Susana Formation (20 m below the
base of the overlying Llajas Formation) were de-
posited just above the shelf-slope break.

Squires (1991a) and Saul and Squires (1997) in-
terpreted that megafossils in the upper 100 m of
the Santa Susana Formation on the north side of
Simi Valley are shallow-marine forms deposited as
storm-lag accumulations in a relatively shallow, off-
shore environment. This more detailed present
study further supports these earlier interpretations.

Squires (1990) suggested that the fossiliferous
lens at CSUN locality 1342, in the upper 100 m of
the formation on the south side of Simi Valley, rep-
resents a storm deposit in a middle to outer shelf
environment, and that the distance of postmortem

Contributions in Science, Number 479

transport of the shallow-marine mollusks was not
great.

At all of the fossil localities mentioned in this
present report, fossils occur as concentrations in
small lenses of sandstone surrounded by siltstone
usually barren of megafossils. The tops and bot-
toms of these lenses are indistinct, and Squires
(1981) reported similar lenses in the overlying Lla-
jas Formation, where the shallow-marine facies
grades into outer shelf to slope facies. In this tran-
sitional paleoenvironment, the contacts of the fos-
siliferous lenses were rendered indistinct by the ac-
tivities of burrowing organisms shortly after depo-
sition of the sediments, undoubtedly just like those
in the upper 100 m of the Santa Susana Formation.

It is readily apparent that the fossils in the upper
100 m of the Santa Susana Formation have under-
gone some postmortem transport, based on their
broken condition and localized concentrations. The
distance of this transport was not great based on
the absence of any evidence of significant abrasion.
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Figure 5. Comparative concepts of lower Paleogene stratigraphic units in the Simi Valley area. The letters “W” and “E”
refer to west and east of the Runkle Canyon fault (shown in Fig. 1).

In addition, the fossils are ecologically similar. Buri-
al was rapid because there is a scarcity of epibionts.
Most of the fossils represent storm-lag accumula-
tions in a middle-to-outer shelf environment, where
fine sands accumulated in close proximity to silt-
stone. Bioturbation must have obliterated any ini-
tially sharp contacts that would have been formed
along the bottoms of the fossiliferous lenses.

CSUN locality 1343, however, is unusual because
the abundant specimens of the solitary coral? An-
tillophyllia californica new species found there con-
stitute a growth series. These corals must have lived
in close proximity to where they were buried and
experienced much less distance of postmortem
transport than the other associated fossils.

In summary, the overall fine-grained rock type,
the assemblages of benthic foraminifera, the local-
ized concentrations of unabraded shallow-marine
megafossils, and alternating rock types at the top
of the formation indicate that the bulk of the upper
100 m of the Santa Susana Formation in the Simi
Valley area was deposited in a relatively shallow,
offshore environment (middle-to-outer shelf
depths). Storm surges transported the megafossils,
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but the distance of transport was not far. Beds at
the top of the formation were deposited in a shal-
lower environment (shoreface).

MEGAFAUNA

A total of 560 megafossil specimens were collected
from 30 localities. Preservation ranges from poor
to good, and many of the fossils are badly weath-
ered or in hard concretions. Thirty-eight megafossil
taxa were identified to genus and species/subspe-
cies. These include one octocoral, one solitary cor-
al, two colonial corals, 17 gastropods, 14 bivalves,
two crabs, and one spatangoid echinoid. Other
taxa too poorly preserved for generic identification
include one solitary coral, one scaphopod, three
gastropods (a naticid, a cymatiid, and a turrid), and
four bivalves (a pinnid, a lucinid, a pitarinid, and
a solenid). The poorly preserved solitary coral was
mentioned by Durham (1943:199, pl. 32, fig. 22),
who reported two specimens from UCMP locality
7000 (exact location not known). Only the exterior
morphology of this coral is known. It is alate and
somewhat flabelliform, but better preserved speci-
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