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. ABSTRACT

minella_leviculs R ), is erected in the
ididae to contain_ species superficially

1952,
is recognized as a distince family of the Dis-
corbacea ( Foraminiferida) on the b: of
trochospiral tests, hyaline calcite walls with
radial crystalline  structure, monolamellid
septa and a vertical aperture parallel to the
periphery of the test. As redefined, the fam-
ily contains six genera: Preudoparrella Cu
man and ten Dam, Epistominella Husezima
and Maruhasi, Megastomella Faulkner, de
Klasz and Rérat, Stetsonia F. L. Parker, Con-
Lipps, gen. nov. (type species Pul-
vinalinells gyroidinaformis Cushman and
Goudkoff), and Ambitropus Lipps, gen. nov.
(type species Epistominella evax Bandy).

The

&

i T G s
the bilamellid wall seructure.

II. INTRODUCTION

The foraminiferal family Pseudoparrellidac
Voloshinova, 1952, has been recognized as
a distince category only by Sovict p1lwnmlw
gists. Other workers have assigned the gen-
era included herein to superficially similar
families such as the (1ss|d\|lmh|.lc (Cush-
man, 1948), the Discorbidae (Glaessner,
1945; Loeblich and Tappan, 1964), or less
frequendy to other groups. However, the
genera_recognized in chis report as Pseudo-

Species of the occur in
Oligocenc? t Recent deposits throughout
the world

Nineteen species and two varieties of for-
aminifera have been recorded fmm s i
s Pscudoparrellidac.
considered valid and repr
x genera of Pseudoparrelli
new genus, Lilobedra (type spec
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have characters in common which
distinguish chem from all other groups of

Primary types and, where pos-

and other material were
studied to ascerain the range of variability
for each species. Specific limits were estab-
lished using several hundred specimens from
various localicies. The species were then
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grouped into genera. These genera were de-
fined on the basis of external morphology
and microstructure of the type species (or
when material for the type species was in-
adequate, other similar species were utilized).
The microstructure of the test wall was
studied in thin section using transmitted and
polarized light with magnifications up to
1000,
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institutions

III. REVISION OF THE PSEUDOPARRELLIDAE

Superfamily DISCORBACEA Ehrenberg, 1838
Family PSEUDOPARRELLIDAE Voloshinova,
95

1959
NKO,

Family Pseudoparrellidac Sumotixa

ER: and Fus
3, Osmovy, Paleontoiogsy v, 1, b, 213
im). [nom. correct. and nom. transl.
subfamily” Pseudoparellinac. Volosh

nova
\\mmlnxlv

2.]
l’iuldoy‘\lulhm\u VOLOSHINOVA
) 19 r

udy

tominellinae " R
ev. Tsrael Bull. 35, p. 54 (partim).

T, pu genus: Psendoparrella Cushman and
ten Dam, 1«);% Contr. Cushman Lab, Foram.

1963,

Res., vol. 24, pt. 3, p. 49.

| Deseription: Test frec, trochospiral or
initially trochospiral, biconvex to con
on one Wall calcareous

N
structure radial,

perforate, tal pta
Aperture a vertical slit in

Tonolamellid.

Studies in Geolog)

Vol. 3

ce of last chamber, parallel to periphery
of test, basal, may Lend to become areal.
Discussion: The family Pseudoparrellidac
was defined originally on external morphol-
ogy as a subfamily of the Cassidulinidac (sce
Voloshinova, 1952, p. 81). A close relation
between Psendoparrella and Cassidulina was
firse suggested by Cushman (1926) when
he established Pulvinulinella {=Psendopar-
rella]. In describing the genus Cushman re-
ported an “apereural woth” projecting from
the side of the aperture, similar to that of
Cassidulina. The type species, Psendoparrells
cubpernviana (Cushman) and other Recent
Pacific species have a straight or slightly
bent apertural slit extending up the face of
the last chamber, but no projecting tooth.
Reiss (1963, p. 54) believed the “Cassidu-
linid toothplace” (in the sense of Hofker,
1951), described by Haynes (1956) and
Hofker (1957) for species of so-called
Pwm////mm//u also indicated a close re
tionship to the Cassidulinidae. However,
Holker's (1957, p. 382) figures of Pseudo
parrella toulmani (Brotzen) distinctly show
a low interiomarginal aperture  extending
along the basal suture of the last chamber
from near the umbilicus to near the periph-
ery. Hofker's specimens ate therefore not
wrue Pseudoparrella. Haynes (1956, p. 88)
described internal tothplates extending be-
tween succeeding apertures in - Paleocene
specimens, identified as Epistominella vitrea
Parker [=Psendoparrella vitrea). He de-
scribed and figured a loop-shaped aperture
although P. vitrea, described from Recent
sediments, has a typical Pseudoparrella slit-
like aperture parallel to the periphery (Par-
ker in Parker, Phleger and Peirson, 1953,
p.9). Haynes' specimens belong to another
genus and species. Neither the type nor
ocher species of Psendoparrella have tooth-
plates which extend from a former aperture
t0 the next. The apertures are folded inward
slightly around the entire margin. Although
Hofker (1951) attaches great importance to
these and similar structures (“toothplates
or their “homologous” parts ), the function
in the living animal is unknown and thus
the biologic significance remains uncertain,
Apertural modifications such as those in the
Pscudoparrellidac probably serve to strength-
en the aperural opening mechanically
Reiss (1963) considered the Epis
nellinae  [=Pseudoparrellidae] ~closcly re-
lted o ¢he cassidulinids and placed his sub-
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family in the Cassidulinidac. He placed litdle
importance on the crysal structure of the
test wall, but instead relied on the lamellar
character of the septa as indicative of true
relations. Hence, he grouped monolamellid,
radial forms with the monolamellid, granu-
lar cassidulinids. However, as crystal struc-
wre of the test wall appears to be of primary
significance in the determination of natural
groups of foraminifera (Locblich and Tap-
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pan, 1964, 153, the
Pseudoparrellidac are not closely e
the granular-walled Cassidulinidac.
there is neither gross nor microstructural evi-
dence for relating the Pscudoparrellidae to
the Cassidulinidac,
Locblich and Tappan (1961, p.
placed the Pseudoparrellinae in synonymy
with the granular-walled dae, but

laer (1964, p. C572) recognized
radial-walled “construction of
genus, and placed the subfamily in synonymy
with the Discorbinac

iss (1963, p. 54) proposed the sub-
family Episcominellinac as @ new name for
Pseudoparrellinac Voloshinova, as the genus
Epistominella was considered a s

onym of Pseudoparrella. Thi
because after 1960 a family-group name
based on @ junior synonym “is not to be
changed, but continues 1o be the valid name
of the family-group taxon that contains both
the senior and junior synonyms” (Internat.
Code of Zoological Nomenclature, are. 40)
Furthermore, both Psendoparrella and Epis-
tominella are shown o be distince and valid
genera,

The Pscudoparrellidac is recognized as
distince family on the basis of its radially-
built, hyaline calcite walls, monolamellid
septa, and aperture parallel o the periphery
of the test, extending up the face of the
last_chamber.

Distribution: Pscudoparrellidac are known
from the Oligocene (questionably) to the
Recent (Figure 1) although they have been
reported from rocks as old as Early Creta-
ceous (Kaptarenko-Chernousova, 1959). All
species in nd Messina (1940, ¢f seq.)
and most species from Soviet literature in-
cluded in genera of Pseudoparrellidac were
evaluated. Al species older than Oligocene
were assgnable to other families. Some very
similar, buc still questionable species were

cribed from Oligocene rocks.  Speci
definitely known to belong to this family

RECENT f/
Thus | PLEISTOCENE
B *T
316) PLIOCENE |7
[
1 the true
the nominal UPPER
w
Wl
b
g | MIDDLE
=

cu Str .m;.'lz\])hu d
the genera of Pseudoparrellida,

are Miocene or younger; older records should
be critically re-examined

The Pscudoparrellidac gene
in deeper water on fine-gra
throughoue the world. Many specics have
restricted  geographic  distributions  while
others, such as Pseudoparrella exigua (Brady),
are apparendy distributed in deep water
throughout the world

Genera: The l’\(mlnpqndlhl\c, as origi-
nally defined (Voloshinova, 1952), contained
only the genus Psexdoparreila, but some of
the species then included are correctly re-
ferred 0 Epistominella and - Osangularia
Brotzen. On the basis of external morphol-
ogy, Subbotina (in Rauser-Chernousova and
Fursenko, 1959, p. 272) also included there-
in the genera Pseudoparrella, Alabamina
Toulmin and Cribroparrella ten Dam. Reiss
(1963, p. 54) placed Epistominella and

lly are found
ed substrates
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Coleites Plummer in the Episcominellinae
{=Pscudoparrellidac]. However, Osangu-
Laria, Alabamina, Cribroparrella, and  Cole-
ites have granular walls (sce Loeblich and
Tappan, 1964) and must be excluded from
the Pseudoparrellidac

As redefined, six genera, two of which are
new, comprise the Pseudoparrellidac. These
genera and their type species are herein
redescribed and illustraced.

Genus PSEUDOPARRELLA Cushman and
ten Dam, 1948
CusiMaN and TEN DaM,
1915 e RS R
vol. 24, pt. 3, p. 49.
I’Amzuulwt’lm (‘! SHMAN, 1926, (untl
man Lab. Foram. Res.. vol. 2, pt.
NOT Putvinulitella. Kimer and
1899)
Psendoparella
NOVA and
nov. ser., v

Pseudoparrella

Cush-
p. 62

Kert,

VOLOSHI-

‘ OLOSHINOVA, in
DAIN, 1 VNIGRI,

952, Trudy

yp. 63, p.
Type species; Pulvinulindlla subpernviana
Cushman, 1926. Fixed by original designa-
tion and monotypy.

eseription: Test free, small to medium
in size, trochospiral, biconvex, outline near
ly circular to slighily oval, slightly or not
umbilicate, tightly colled, Chambers rhom-
boid or nearly s isible from spiral side,
only thosa of las formed whotl v o
de. Periphery sharp to rounded,
res radial or slig ghtly curve
side, directed back
WAl calshrions, sadiels-huit
monolamellid septa, finely perforate. Aper.
ture a narrow basal slit extending up the
ce of the last chamber, parallel to periph-
ery of test, on umbilical side, bordered by a
STight lip which eurves
Discussion: This genus differs from other
genera of Pseudoparrellidac in having a bi-
convex test, nearly circular outline, rhom-
boid-shaped chambers on the spiral side, and
in lacking @ peripheral keel. Pseudoparrella
is similar to Megastomella; their distinguish-
ing characters are listed below:
Pseudoparrella
Test: biconvex
Chambers . increasing slowly in height with
growth; rhomboid in spiral view.
Outline: circular
Aperture: on umbilical side;
Megastomella
Test: flattened; concave on umbilical side.
Chambers: increasing rapidly in height
with growth; elongate in spiral view.
Outline: oval
Aperture: peripheral to slightly on umbili-
cal side; wide in mature individuals.

narrow

s in Geology Vol. 3

Prendoparrella has been regarded as a syn-
onym of Epistominella Husezima and Ma
ruhasi, 1944, The similarity between the
two was recognized by Husezima and Ma-
rubasi (1944, p. 397) when they established
Epistominella, However, the lack of a pe-
ripheral keel, the biconvexity of the test,
and che straight, rather than sharply bent
aperture of Epistominella, are sufficient o
distinguish  Psendoparrella as a separate
gen,

Pseudoparrella is known from all parts of
the world in Miocene to Recent deposits
and may also occur in Oligocene rocks.

Genus AMBITROPUS Lipps, gen. nov.
Type species: Epistominella evax Bandy,

1955, Jour. Paleontology, vol. 27, no,
w pl. 23,

 figs. la-c

: Test free, trochosp
he spiral side about equ.xlly as
the umbilical side, periphery
keelod, Keel bifurcating around aperture.
Chambers generally, crescent-shaped, in®
creasing rapidly in s ater stages giv-
ing tost an oval outline, Wall ealearcous,
smooth, perforate, crystalline structure ra-
dial, septa monolamellid. Aperture basal, a
long, wide opening in periphery of last
chamber.

Discussion: Ambitropus differs from other
Pseudoparrellidae in its peripheral aperture
and keel. Epistominella is most similar but
its aperture is always on the umbilical side
of the test and s slightly bent, and its test
is more nearly circular in outline. Other
genera with peripheral apertures, Megasto-
mella and Stetsonia, are never carinate,

Species assigned to this genus range from
early Miocene to Recent in age and have
been found only in the Eastern Pacific Ocean
or adjacent fossil deposis. Ambitropus evax
(Bandy) was described from Recent sedi-
ments off San Francisco and A. halmanni

TasLe 1
Key to_the Genera of Pseudoparrelliduc_

1. a. Peripheral keel present 2
b, Peripheral kel absenc 4
a. Aperture on umbilical side (1a) 5
b. Aperture peripheral (1a) Ambitropus

5. a. Spiral side strongly coneave (2a)  Concavella
b. Umbilical side strongly convex
(22) Epistominella
4. 2. Generally oval in outline,
aperture peripheral (1b) 5

Generally
ture on umbilical side (1b)

a. Test distinetly trochospiral (42)
b. Test nearly involute (42)

circular in oucline, aper-
Preudopirella
Megastomella

Stetsonia
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(Swinforth and Stevenson) was described
from the Lower Miocene of Ecuador.

The generic name is from the Lacin,
ambio, -ttus, meaning “around”, and rropis,
-eos, -idos, meaning “keel”, referring o the
peripheral keel around the entire test mar-
gin. Gender: Masculine

Genus CONCAVELLA Lipps, gen. nov.

Type species: Pulvinulinella gyroidina-
formis Cushman and Goudkoff, 1938, Contr.
Cushman Lab. Foram. Res, vol. 14, pt. 1,

1, figs. la-2c.

Description: Test free, trochospiral, con-
cavo-convex, spiral side concave in adult,
umbilical side generally strongly convex,
outline oval to circular, pcnphuv broadly
unded, keeled at juncture w iral side.
Chambers inflated’on umbil ;\l side. Wall
calcareous, hyaline, erystalline structure ra-
dial, septa’ monolamellid. Aperture basal or
aredl in larger specimens, a narrow
face of last chamber on umbilical
test.

i ished by
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Discussion: This genus is differentiated
by its peripheral keel, convex umbilical
side, and nearly flac spiral side. The genus
is similar to Concavella buc does not have a
keel on the spiral side of the periphery,
large, broadly rounded chambers, nor a con-
cave spiral side.

Species of Epistominella are abundant in
the North Pacific Ocean basin and adjacent
fossil deposits. Some fossil species also have
been reported from the Mediterranean area.
The genus is also reported from Recent de-
posits of the Arctic Occan. Epistominella
ranges from the early Miocene to Recent.

Genus MEGASTOMELLA Faulkner, de Klasz,
and Rérat, 1963
Megastomella FAU ER, DE KLASzZ, and RE
RAT, 1‘!64 RL\\le \hcmpalenntolome, vol.

6, no. 1, p.

Type spcu(‘s
Faulkner, de Klasz, and Rérat,
by original designation.

Megastomella _africana
1963. Fixed

D “This genus is
its concave spiral side, large broadly s
chambers, a keel ac the juncture of the spiral
side and periphery, and a tendency for the
aperture o become areal in large specimens.
The early stages arc similar to small spe
mens of Epistominells, but in later stages
the typical characters of Concavella are de-
veloped.

This genus is monotypic. Concavella
gyroidinaformis (Cushman’ and Goudkoff)
is known from the Luisian and Mohnian
Stages of California.

The generic name is from the Latin con-
cavus, meaning hollowed or arched inward;
“+ella, a diminutive. Gender: Feminine

Genus EPISTOMINELL, A Husemm and

aruhasi, 1
qufnmmt'/lu HUSEZIMA und \I.\mu.«\l.
944, J \u.’l'nku;:\]\u Ken| syo, vol.
1. no. .L p
Type species:  Epistominella pulchella
Husezima and Maruhasi, 1944. Fixed by

original designation and monotypy.
Deseription: Test small to medium

size, trochospiral, planoconvex
piral side. slightly ‘convex, umbilical side
ongly convex, periphery keeled. Cham-
trigonal on umbilical ‘side, rhomboid to
spiral Wall_caleoreous,

free,

st
bers
lunate on all
T Gy T Gt
ur

dial, scpta monolumellid ’
a narro RN e
umbilical side of test

iption: Test free, small to medium
in size, trochospiral, flattencd to slightly
biconvex, outline oval, periphery broadly to
sharply ‘rounded. Chambers long, narsow,
crescent-shaped, generally more than twice
as high as wide. Sutures radial, depr
Wall caleareous, smooth, perforate, crystal-
line structure radial, septa monolamellid,
Aperture basal, a long wide slit in face of
final chamber, gene; peripheral  or
slightly on umbilical side of test.

Discussion:  Megastomella differs from

ed.

other genera in its wide, peripheral aperture,

high as wide, and non-carinate periphery.
Megastomella resembles P.m,/o,m,n//a and
their differing charact ed
S T A
differs from Stetsonia in being trochospiral
throughout ontogeny.

The type species, Megastomella africana,
was described from pyrite casts found in
Africa (Faulkner, de Klasz, and Rérac,
1963). A single topotype, also a pyrite cast,
given to A. R. Locblich by de Klasz, is fig-
ured (Plate 111, figures 3a-c). Because of
the preservation, the characters of the test
wall could noc be decermined for che ype
species. In the morphologically similar ¢
fornia_species, M.  capitanensis (Cushman
and Klcinpell), the crystalline structure of
the wall is radial and the septa are mono-
lamellid

The genus is known from the lower Mio-
cene in Africa and the upper Miocene in
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.mlkml de Klas:
All figures X40, after F

M.
and Holotype

California. It is generally found in fine-
grained sediments

Parker, 1954
1, Mus. (ump
\ul 111, no. 10,

ide of periph-

margin or slightly to o
in face of last chamber.

Parker
Bull,,

Harvard,

Discussion: This genus can be differenti-
ated from other Pscudoparrellidae by its
al test in the adult, and by
aperture.

s of Stetsonia have been de-

Type species: Stetsonia minuta F. L. Par-
ker, 1954, Mus. Comp. Zool., Harvard, BuH nearly planisp)
vol. 111, no. 10, p. 534, pl. 10, figs. 2 the periphe
Fixed by original designacion and monotypy.  Two spec

Description: Test free, small, initially scribed ©
trochospiral, involute in later stages, bicon-  from the Gulf of Mexico,
o ""\5'“'}(?5“{;;‘;“‘(“;;m“‘;;‘ beriphery  Green from the Arctic Ocean (Green, 1960).
eIt with o thyicrescen bendneds Well This small genus is more abunda
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deeper water but also occurs in shallow
water.

IV. CALIFORNIA SPECIES
Species of Pseudoparrellidac are common
constituents of fossil and living foramini-
feral faunas in the California region. Be-
cause the same or similar species are living

Revision of Pseudoparrellidae

123

(Martin, 1943) and questionably from the
lower Zemorrian in the Santa Cruz Moun-
wins (Kleinpell, 1938, p. 327). Kleinpell's
figure (1938, pl. 5, fig. 15) of the aper-
wral view shows a small, wide, areal aper-
wre unlike any Pseudoparrellidae but more
umcx, resembling certain Ceratobuliminidae
an The specimen is broken

today, many are useful
indicators. Some extinct forms may be use-
ful swratigraphic markers. Nincteen species
and two varieties reported from Californ
Have besa e pred & penesa ok the Paeudo:
parrellidze. Four of these species are not
e synonymous
with other species. The remaining thirtcen
species cre considered valid and - represent
five of the six genera of Pseudoparrellidac
The species previously reported from Ca
fornia ae summarized in Table 2, together
with their specific and generic reassignment,
and the valid species ‘of Pseudoparrellidac
from California are described below in sec-
tion

Species erronconsly reported as Pseudopar-
rellidac in Celifornia; The species from C
fornia reported incorrecely as Pseudoparr
VR o e
the family.

Pulvinalinella culter: This species was re-
corded from the Eocene in Fresno County

E
Summary and revised assignment of species reported from California as Preudoparrellidae.

lphabetically by reported specific designation.
marks

i positive identification is difficult. Mar-
tin's specimens were assigned to Parrella
[=Ousangularia} by Mallory (1959, p. 239)

Pulvinulinella cf. P. danvillensis: This
designation was given a specimen figured
from the Eocene Kreyenhagen Shale by Mal-
lory (1959, p. 240)." Mallory states that his
specimen has a more rounded periphery than
do the type specimens of the species. In
addition the apertral position is quite dis-
tinct and unlike the holotype, which is an
Alabamina (scc Howe and Wallace, 1932,
pl. 13, fig. 7). Unfortunately the last cham.
bers of Mallory's specimen are broken away
and generic identification is not possible.
The aperture appears o extend vertically up
the chi has a_projection simi-
et e R
Hedberg

Epistominella levicula: c posi-
tion of this Recent Ca es has
been uncertain in the past. It has been placed

The gene

Shecizs which afe ot Picwdoparrolida
an_asterisk.

mpnmd spe

Reported generic ment from

Revised generic and

assignment R specific assignment
Pulvinulinella bradyana Pseudoparrella subperuviana
capitanensis Megastomella capitancnsis
culter Orsngalaci eolic

cf. . danvillen

discorbisoides

Epistominella
Pulvinulinella
Pulvinulinella
Epicominella
scominella
l"u]\mulmdh
Pul

gy roidinaformis
levieula

. pontos

purisima
relizensis

sandiegoensis
subperuv
subperuys

Pu]»muluh”i

Bowpamtvas;etfornica

ndetermined®
Aol dcoatattadis

Bleipudeslla it
Pecsdoparrelsedifornics

Pscudoparrella subperuiana
Pseudoparrella minuta
Osangularia tenuicarinata®
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in Epistominella or Eponides, and Uchio
suggested (1960, p. 67) that it was an

Alabamina. However, the species has a ra-
dial erystalline wall structure and bilamellid
sepua, thus excluding it from Epistominella
or Alabamina and allying it wich the Eponi-
didae anLcr The aperaral charsceers anc
est morphology differ from previou
iz genera of Eponididac, hence a new
genus s erected.

Family EPONIDIDAE Hofker, 1951
Genus EILOHEDRA Lipps, gen. nov.

ype species:  Epistominell levicula Re-
sig, 1958, Micropaleontology, vol. 4, no. 3,
g. 16a-c.

tion: Test free, trochospi-
ral with numerous whorls, tightly coiled,
spiral ~ulv cor ubliesl st factmed

nd ¢ b likal Sxoa, autiing eir.
broadly_rounded. Cham-
trigonal
ical view. Sutures radial, recurved
on umbilical side. Wall calcareous, hyaline,
perforate, arystalline structure radial, sef
ta bilamellid erture extending along
basal suture of last, chamber between um
bilicus and periphery, extending vertically
up face of last chamber near periphery,
bordered by lip, depressed in apertural face
of chamber.

mmll

oeriphery
bers wi e el S

Figure 3. Eilohedra
showing distinctive
face of last chamber.,

Discussion: This new genus is
guished from all other genera with radially
constructed test walls and bilamellid septa
by the small, tightly coiled test with broadly
rounded periphery and discinctive aperture
(Figure 3). It is pliced in the Eponididac
because of the trochospiral test and apercural
position

Eilohedra is very similar to Svratkina Po-
korny, whose wall structure is unknown, but

levieula
er

(Resig)
ture depres:

sed in

distin-

Tulane Studies in Geology

Vol. 3

differs primarily in lacking a_ wberculated

The generic name is from the Greek eilo
meaning “roll up, twist’; —+hedra meaning
“abode, dwelling”, in reference o che tightly
coiled test. Gender: Feminine.

Pulvinulinella tenuicarinata; Cushman and
Sicgfus (1935, p. 95) originally described
this species from the Focene Kreyenhagen
Shale in Fresno County, ifornia. It was
wansferred to Parrella [—Osangularial by
Mallory (1959, p. 240)

V. DESCRIPTIONS OF TyP
CALIFORNIA SPECIES

The type species of the genera described
in sections I and IV and the valid species
recognized as Pseudoparrellidac in California
are described in alphabetical order by genus
and species. In order to record their distri-
bution, the synonymies include all known
references to occurrences of these species,
except for some widely distribuced species
reported from many places throughout the
world. Except where specimens were ade-
quately illustrated or reexamination was pos-
sible, no attempt was made to determine the
validity of the reports, and each author’s
identification is assumed o be accurate. The
age of each California Miocene record is
given in local stage names. Previous inter-
regional correlation of these stages has re-
cently been questioned (Lipps, 1964, p. 114).
Thercfore, the assignments given by Klein-
pell (1938) are used tencacively in’ chis re-

i AND

port. These are as follow

lower lower  Mioce upper
Ioyves ¥ Mibrens!® Ralsansooee Wiaidale
Miocen ‘an—upper middle Miocene;

Mohnian—lower upper Miocenc;
tian—upper upper Miocene

Delmon-

Family PSEUDOPARRELLIDAE Voloshinova
Genus AMBITROPUS Lipps
AMBITROPU AX (Bandy)
PL, figs. 11a-c
Epistominella evag BaNDY, 1053, Jour,
leontology, vol. 27, p. 179,
Ja-c(Recent, ‘oft'San l‘mn(h

1'.1-

0, (\t

Eyistominella thalmanni (S and
Stevenson). SmiTH, P. B. i
Geol. Survcy, Prof. Paper 29 ¥, p. 487
pl 11 (Mohnian, San Juan Cap:
trano area). (NOT I’ulmuwv/[u thal-

ainforth
1960, U

manni Stainforth and Ste
Epistominella df. .
Winte

ol. Surve;

cva
and
Prof.

Paper
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. E. Ventura

p; 288 [table] (u. Miccene,

ption: Test free, medium in size,
trochospiral, {lattened, of \I out 21 whorls,
outline oval, lobate, periphery carinate, keel
of varying width, shmply xuuml\'d Spiral
side flat, all whorls, chambers, and prolocu-
lus visible, initial whorl raised, second
whorldepressed, hnal part clevated above
preceding who mbilical side low, slight-
Iy convex in g degrees, lost whorl
and 6t 7 chambers visible. Chamber:
about 17 in number, inflated,
shaped on both sides, mcx('\
size in last whorl, curved b
ing s apping pr(‘c('ll\n):
completely on umbilical side and
on spiral side, prolocults plobulay
distinct, |.m|mu-, strong]

0 both d. test. “nll calcareous, fin
nooth, crystal stru
sl \\-pm mulmlalm cllid. Aperture
asal, equatorial, a wide vertical slit in
final chamber face, top pointed, both sides
bordered by a rim formed by the peripheral
el bifureating around aperture.
Discussion: This species is the type for
Ambitropus, o which one other species,
Palmerinella thalmanni Stainforth and Stev-
enson, 1948=A. thalmanni (Stainforth and
Stevenson ), can be assigned. Smith (1960,
p. 487) stated that specimens from the San
Juan Capistrano arca in Southern California
were identical to the types of A. thalmanni
from the lower Miocene of Ecuador. Com-
parisons  of Smith's specimen  (USNM
624843 ) with a large number of A. cvax
from rocks of the same age at Newpore Bay,
. and with the type specimens of

uu o

x and A. thalmann’, indicate that the
California specimens are distinct from those
of ador.  Variants identical 0§ mith’s

specimens and the type specimens of A. evax
are present in the Newpore Bay assemblage,
yet none of the specimens closely resembled
the types of A. thalmanni. Ambitropus evax
is differenciaced from A. thalmanni by its
more curved sutures, more rapidly increas-
ing chamber size resulting in an oval rather
than circular test outline, and by the larger
size.

Type locality and occurrence: This species
s originally described from the south side
of Cordell Bank off San Francisco. The only
ossil record is from the upper Miocene of
California. The species apparently lives in
depths greater than 567 m, at low temper-
ature (52°C 10 5.5°C) and oxygen content
(04" w), and at normal salinity (Bandy,
1953 )
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G

AVE|

enus CONCAVELLA Lipps
LA GYROIDINAFORMIS (Cushman
and Goudkoff)
PLII, figs. 1a-3b
rm;uul(mmrrmw CUSHMAS
1938, Cushman 1a|,. For
Res., Contr., S, pt. 2 (L
east_and west d.-~ ‘St Joa-
Mohn Spring, Santa Monica
Jose Hills ve Pomona
les Hills). K
atig: .xphy of California,
28, pl. 18, figs. 17, 18, 19 (u. Lui-
sian, u._and L. Mohnian, eastern
Monica Mts., Round Mountain area, east-
S:

CoN

Pulvinnlinella
and GOUDKOFF,
am,

ern Pablo, Creek, Contr
Jost: N, 1943
Mines, 246,
(Te t side San Joaqu
Gounko m; Calif. Div. Mines, Bull.
, p. 25 99a-b [um. 1 (1 Aoh-
nian, west’ side_San Jo y) .
KUINDRLL in Woodring, Bramlette and
/Y lEHb. U. 8. (mnl Survey, f. -
per 307, p. 33 [Hst] (Palos Verdes Hills).
SaxJoaqui Grot, Foocs V1o Guide:
ook Chi Creek area field-
trip, p. 4, 5 (1 Mohian, Chico Martines
Credk, San Joaquin, Ville HUGHES,
It Petrol, Geol. and Soc.
0 1., Pacific Sect.,
Guidebook (.-nlm: Valley _and
i dr 5 (1.

Kleinpell

Assoc. Pe-
trol. Geol
(m. Mioeéne

Pseudoparrella
and Kleinpel)
Petrol. Geol

('\hu ne,

).

S
CRrOUC i

nun. vol.
Corte

(Cushman
Amer, As-

6, no. 5, p.
Basin, off

gyroidinaformis  (Cushman
off). NATLAND and ROTHWELL,
V. 170, chap.

:{ [m]

lowing p.
n San ).,.u, in Val

vol.
" (Mohnian,
). Swrri,
Prof.
sian, 1. .\h:\mmm

a Mis.; San Juin Capistrano
S A ooran, 1061, Gushmar Taund.
Foram. Res, Contr, Vol. 12 pt. Wble
2 (reworke Recent beach  sands,
Half Moon Bay). BANDY and KoLeack,
Micropulcontology, vol. 9, nd
tab Mohnian,
MaARTIN, 1963,
trol. Gecl, Bull., vol.
(late Miocene, west of
3 . (“Pulvi i

pis
formis (Cushman

i and ROTHWELL, 19
Mines, Bull. 170, chap. 3, o




126

“Pulvinulinella”  gyroidina-
udkoff). Mak-
oe Petrol.
444,

Geal.,

Epistominella

. b,

bt nl

Deseristions
in size, trochospival, concav
whorls, uutlm(- weneraly
tend {0 be oval, in Some specimens last fow
chambers tend to uncoil, or coil onto um-
bilical side cf test, periphery broadly r
ed, spiral edge of periphery keeled,
Variable width, round, raised, Spiral side
concave in varying degrees, all whonls,
cham®c1s and proloculus visible,
on spiral side crescent-shaped, flattened,
strongly overlapping previous  chambers
Umbilical side generally strongly convex,
final and part of penultimate whorls visi
ble, umbilicus open, chambers on umbilical
side strongly inflated, trigonal to square,
slightiy overlapping previous chambers. Su.
tures distinet, radial and depressed on um-
bilical side, limbate and stronzly curved
back on spival side. Wall hyaline, calcare-
te, crystalline structure
vadial, scpta mnnm.mmnul Aperture a nar-
slity depressed in face of lust chamber,
bordered by a sight raised and in:
turncd rim, ]v.n.sl](] to periphery of test on
umbilical side, basal in position with lower
Slit slanted toward umbilical
e et spiral sid
aperture may tend to become

wlv. upper
more rarely
areal.

Discussion: Concavella gyroidinaformis is
differentiated from all other species of
Pseudoparrellidac by its concave spiral side,
by a tendency for lh( last chambers to ur
coil, and by an areal aperture in some spec
mens. Assemblages with specimens that hav
uncoiling final chambers and an areal aper-
wre (PL I, figs. 2a-c) occur somewhat
higher in the lower Mohnian than assem-
blages consisting of only typically enrolled
forms (PL 11, figs. la-c, 3a-c). However,
typical specimens occur in the same samples
and intergrade with those having arcal aper-
tures. Therefore the two forms are con-
sidered conspecific

Type locality and occurrence: This species
was originally described from the Shale Hills
(Sec. 10, T.27 8., R. 18 W.) in Kings County,
California. It is known in California from
Contra Costa County (38°N. Lat.) south to
Orange County (33.5°N.), occurring in very
fine-grained sediments with other foramini-
fera indicative of water deeper than 1500 m.
(sce Brandy and Kolpack, 1963, text-fig. 35).

Concavella® gyroidinaformis s considered
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indicative of the lower part of the Mohnian
Stage, although it has also been reported
from the upper Luisian (Kleinpell, 1938;
Smith, 1960) and the upper Mohnian
(Kleinpell, 1938).

ISTOMINELLA Husezima and
Maruhasi
OMINELLA PACIFICA (Cushman)
PL 11, figs. Sa-c, 7a-c
Pulvinulinella  pacifica  CUSHMAN, 1927,
Calif. Univ., Scripps Inst. Oceanogr.,
Tech. Sery vol, 1 ro. 10, p. 165,
1 ent, of Oregon,
grnia, Gulf of
Al

Genus E:

Lpis

]h\ll

Trans D. 13,
(Miocene and Pliocenc,
STEWART and_STEWART,

soe. Petrol. Geol., Bul

p. 1448 (u. Delmontian,

Avams, 1952, .\lhu,)mh-uvmlnu\'

Stanford, vol. 3, no. 4, pl. 1, figs. da-c;
tigs. 2a-c (P ’HN&'H(‘ Orange Co.).

1933, Ca Tniv
IulL, ]uh S
(Recent, off Los \u;;\lw

von, Ventura
. San

Seripps

Diczo

STEWART &
H 21

Soe.

267 (upper Plicee 2 Beach,
San Mateo Co.). BRAMLETT
and KUEINPeLL soc. P

trol. Geol.,
Mchnian,

1938, Miocene q..m;_.mw of Ca
l

ifornia, Tulsa, p. Relizian—Plio-

cene; Califonsia).  Kevestrs by Wood:

ing, Bramlette and Kew, 1916, U.
Survey, Prof. e 207, p.

(Miocene, Palos Verdes Hills
Pulvinulinella pacific Natzaxn, 1033, Cal-
i Scripps Inst. Oceanogr., Bull.,

Tech v. 3, na. 13, chart.
Cusn-

Pseudoparrella pacifiea (Cushman).
MA!

r 2 1.,
, 1. 5, p. 836, pl h‘ tig. | (Recent,
Southern  California, Mex Plio-
cene, Los Angeles

SHCHEDRI-

95: 'v'ud Inst., Akad. Nauk
SSSR, vol. 13, p. 16, 50 (Recent, SE part
of Okhotsk Smn (mnu‘n. 1954, Jou
Sed. Petrol., vol. no. 3, p. 189, table
(Miocene to Ru-om, Southern Califo

n SUBBOTINA in Chernousova
and Fursenko, |, 9, Osnovy Palcontolo-
gii, Obshchaya Chasti, Prosteyshie, Akad.
Nauk SSSR, p. "1’ text- 197a-c (m.
\luuu-xw. Sakhalin). SAIOVA, 1961, Tru-
dy . Okeano., Akad. Nauk SSSR, vol.

(Recent, NE Pacific Ocean).
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SAmova, 1961, le\onlya foraminifer
paleogeogr dal'mevostochnykh morey
RSSR, 1 severo-sapadnoy enasti

Tikhogo
Okeanla, Inst. Okeano kad. Nauk
SSSR, p. 65, pl. 20 135 (Recent.
Bering W Pacific o(um Okhotsk
Sea: pre-Recent, Sea of Japan). Samova,
1963, Voprosy \I\mopnlvnntulnon. vyp.
6. p. 62 (Recent, 1. side of Kam-
insula). MALLoRY, in Moore,
3 Geol. Survey, Prof. Paper
419, p. 86, 87 (lower Miccene, Astoria,
Oregen).  Samoya, 1964, Trudy Inst.
Okeano., Akad. Nauk SSSR, vol. 48, p.
2 (Recent, NE Pacific Ocean).
pistominclla_pacifica(Cushman). Mar-
[N, 1952, Cushman Found. Foram. Res.,
Contr 3-4, p. 136, pl. figs.
Sae (upper and lower Pliocent, An-
geles bis NDY, 195 aleon-
tology, val “no. 2, p. figrs,
e IL‘Lunt off San and
Poir t Arguello). Banby, 1953 Pa-
leontclogy, vol. 27, no. 2, p. 201, 202 (up-

per Miocene
Ventura Ci
, Cali
3, p. 34, fi

Wheeler Canyon; Pliccene,
). NaTLAND and RoriweLL,
Div. Mines Bull. 170, chap.
7 (Pliocene and upper

no.

Miocene, Les Angeles and Ventura ba
~im . Banpy, 1955, Cushman Found.
m. Les., Contr., vol. 6, p. 17

1l’l cre, Durisima Fm., Santa Cruz).
Gushman Found. For-

26
Fm., Moon
Micropaleontol-
1, p. 124 (Recent,
Bixoy, 1900,

L

HauriNg \u\ 1%
. Res., Co

ol. P
P lcharts]” (Bliodene, Ventara

ig
A b e 160, Arae
Assoe. Petrol. Geol., Bull 2
. 1927 (Miocene). SMrtu B Sodo,
I' SaGall Byt )1-M,
187, pl, 58, figs. 12-14 (lohnian, San
AL Capistrano area)
s\mu. i Winterer and Durham, 1962
2 Paper 33411,

ist], pls. 48, 49
I\lm(wm %o Plhocene, SE

(upper

basin). VELLA, 1962, Tuatara,

1, p. 81 [ehart]. CoCKBAIN,

ushman Found. [Foram. Res.,
Contr., vol. 14, pt. 2, fable 2 (Recent,

Juan de Fuca Strait, Strait of Georgia,
British Columbia). Natv AND, 1963, Jour.
contology, vol. 37, no. 4, p. 919, fies.
1 (upper Plscen. Hall ¢
Co.). Swri B., 1963,
Surve 475-C,
(Recent;

yon, Ventur
8. Geol.

art p. €76 [ta
Pleistocent, G of Aladin).
Rovon¥o, 1964, Deep-Sea Res., vol. 11, no.
5, table 4 (fossil?, PeracChile Trench).
Pscudo;arclla. pacificn (G
1INOVA in Voloshinova
Jyudv \ NIGRI, noy. ser.
da-c (middle to upper Miocene,
Sa\l\he\lm‘ A ailato upper Miocene,

76
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cene, California; Recent, P:mm Occan) .
Samova, 1960, Mezhdun, Geol. Kongr., 21
sess., 1960, Dokl. Sov. Geol. I
¢ Ocen
Okeanol

128, 136,

hy ('\ 09 UUV()tsl\. nﬁ »r\‘

Peninsula),  San
SoRIE o Geo A s e
SSR, vol. & p 200 (Recont, North Pacific
Geean)

Pulvindinella  (Epistominella)
(Cushman). NaTLAN
trol. Geol., vel. 7,
(Wheclerian

“Pulvinulinella”
Jrvm in Mocre,

jtof. Paper 419, p
1u/u,‘u/,,u . pare
:, 1931, Jour

pacifica
acific Pe-

[chart]

pacifica (Cushman), MAL
S. Geol. Survey,

SHMAN and Laiv
vol.

5a-c
Ventur
stratigraphy

5116, pl.

figs.
Los mu(m Creek,

11
\vaml*l
LEINPELL,

Miocene

u (.\h!‘mma Tulsa, p. (lower Mio-
ne, co Martinez C Kern (
5 sa,

StE
 Oreson mpt Ge

ral Indust., Bull. 36, pt. 2, p-

5a-c (Miccene, Agate Beach,
Jour. Paleontology, vol.

no. 6, p. 780, pl. 119, (lovw-

er to middle Miccene, T
velinga, S Mhe Ore.

bin, vol. 18, no. 1, p. 4.

Pscudoparrella parta (Cushman and Laim

ing). Rav, 1951, Jour. Palcontoloxy, vol.

5, no. 4, p. 449, pl. 67, figs. 1, 2 (lower

ne, Wi lapy, Valley,
Th

Washington)

9 Ore.-bin, vol. 18, no!
1, 6 (lower Miocene ?
0 Newport, Oregon;
RT, 1956, Th
§. MaLzory in Moaore,
urv Prof. Paper

119, p. 87 (lower Miocene,
arca, Oregen)
B m\hmmu]/ﬂ pa (4\1:\nnmv and
Ag, 1958, U, 8. Geol. Survey
ard <m~ Ch 51, chart 5 (lowe
Miocene, V\‘vl!apﬂ Valley, \\mnngmm
I~1H\H|Lu|\d WEAVER, iv. Calif
>ubs. Ceol. Sei., vol.
<h.m (Zemorrian and
Sauces Creek, Ventura Co.).
u.

aguina Heac

L £
& ot
RAU, 19

Geol. Survey, Prof. Paper
MALLORY in Moor
Survey, Prof. Paper 419, p
Y, RAU and WAGNER,
Ove.-bin, vol. 26, no. §, p. 146
(lower Miocene, Yaquina Bay area, Ore-
on)
Blistominella pucifiea purv (Cushman and
aiming) . ~Npy and KoLpack, 1963,
\lvnupnhUnmluL\, vol. 9, no. ](?'3
{Jower 1 iocene, Santa

“Pecolote’ Tunnel,
Mts., Sania Barbara Co.).

Test free, small to medium
215 to 3% whorl

tion :
trochospiral,

Des
in- size,
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outline circular to slightly ovate, margin
even o slightly lobate, periphery carinate,
keel narrow, rounded, raised, finely per-
X \p\ml side flat to slightly convex,
sta raised in differing degree
last. whorl flattened to slightly convey
whorls, chambers and proloculus
Umbilical side very strongly convex, 5 to 8
e A
open or closed, deep and bordered by a
keeled edge when open. Chambers 2! 6
in number, increasing gradually in
with growth, rhomboid on spiral side,
3 times as wide as high, narrower at’base,
enrly chambers square, ewrved back over
preceding chamber, on umbilical side wedge-
shaped, curved backward, na

Btond st top, commanly” slightly inflated,
extension toward umbilicus mmnmnl) cov:
ering it, overlapping fore-cd
chambers, completely overlapping p:c\mm
whorl.  Sutures distinet, limbate,
and tending to be tangential on spiral s
slightl

initia

e,

y depressed and curved backward on
Wal

umhlhm\l side.
orate,

aitiate smosl,
septa. monclamel
it, basal, extending to

near top of final charber. face, arched
toward umbilical side with bend about %
of length of LoD pointed,

openin o
apertural flat, borde ul by
ripheral keel on spiral edge,
commonly Feeled top edge extending from
periphery to umt top edge straight,
curved ‘sharply down toumbilicus, lower
margin straight, indented to join aperture.

Discussion: Epistominella pacifica is dis-
tinguished by its nearly circular outline,
strongly umb:lico-convex test, and nearly
flactened or slightly convex spiral side

Epistominella parva is placed in S
with E. pacifica as it differs only in size. Th
SR o 6 i I LA 0 e
specimens of E. pacifica. Assemblages of
bodh forms intergrade and are indistinguish-
Lewis Martin (1952, p. 136) noted

smithi may be conspecific with [
pacifica; however,” E. smithi differs in its
more rapidly increasing chamber size with
growth, resulting in an oval outline, and in
the less convex test

Epistominella carinata Voloshinova, 1960,
E. troptunensis Voloshinova, 1960, from the
Miocene of Sakhalin and E. pulchella Huse-
zima and Maruhasi, 1944, from the Pliocene
of Japan are similar to E. pacifica and may
prove syronymous

Type locality and occurrence:

that [

Cushman

(1927, p. 165) originally described Episto
minella pacifica from Recent sediments off
central California (Lat. 36°50° N; Long

Tulane Studies in Geology
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NUMBER OF SPECIMENS
0 0 20 6w 1000

E. pacifica

DEPTH IN METERS

2000
2500
3000 P exigua
3500
Quantitative

distribution of
Epistominells. (Cushman) and
Pseudopa igua_(Brady) with depth
1 ‘the Bering Sea and Western North Pa-
cific Ocean. (From Saidova, 1961, text-fig.
19)

pacifica

°15" W; 735 It has since been
rupnnul from lower Miocene to Recent de:
posits on both sides of the North Pacific
Ocean. On the east side, the species has
been reported from Panama to the Gulf of
Alaska, but as a fossil only from Southern
“alifornia northward. On the west side, it
in the Bering Sea south to the Ok-
hotsk Sea. The species has also been found
in sediment cores throughout the same area
and in the Sea of Japan (Saidova, 1961).
It was reporeed in the Miocene deposits of
Sakhalin (Voloshinova, 1952) The smaller
form given the name E. parva, originally
described from Los Sauces Creek, Ventura
County, California (Cushman and Laiming,
1931), has been recorded from elsewhere in
California, and from Oregon and Washing-
ton. This name has been given to specimens
occurring in the lower Miocene.
ipistominella pacifica bas been found in
Recent sediments from 34 m to 2300 m in
depth (see Table 3) although it occurs most

abundancly between 150 m and 600 m
(Figure 4; Saidova, 1961; Natland, 1933).
The occurrence of . pacifica in abundance
is discontinuous in the western Pacific

Ocean (Saidova, 1962, p. 37) and probably
also in the castern Pacific. Apparently fac-
tors other than depth are important in the
distribution of this species, but detailed in-
formation has not been recorded. The spe-
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cies has been found on silt- to fine sand-sized
sediment in waters of about normal salinity
and commonly 2° o

Ep)

[OMINELLA PUL 11.A Husezima and
Maruhasi
PL 1L, figs. da-c
Epistominella_pulehella Huseziva and Ma-
RUHASI, 1941, Jour. bh;unkm:nl\u
kyusyo, vol. 1, no. 8, p. 398, pl. 34,
10a-b.

en-

fig:

Epistominella puchella Twasa,

1955, Jour.
ieol. Soc. Japan, vol. 61, no. 712, p. 6.

ption: Test free, small, trocho-
inequally biconvex, con of
orls, outline circular, very ~]ith-

ly lobate, periphery carinate, with na
lightly raised, rounded keel. Spiral side
all chambers, whorls, and pro-
visible, initial portion of

part, below center of test.
convex, last whorl of six chambers,
upmt\uv toward spiral side visible,
closed. Chambers 16 in n\lmhe
, curved back over top of preced
on sp rectangular, w dth

greater. than height, on umbilical sido n,
row at base widening at top, ov Iﬂppm;:
preceding chamber, inflated with w
ward umbilicus, proloculus round-
i £ differing
of

e,

narrow,
Hush with sutface
st and curved hatk slightly on spiral
ssed and at first radial on umbilical

ards in middle of
¢ height. Wall calcareous, smuulh‘
t in center of test, finely perforate.
N I ph e
de of test, extending from base
o top of chamber, basal one-fourth at an-
gle away from spiral side, curved
back toward spiral side thence s
top, top rounded, edge toward

ral i
d[)(‘l tural
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aperture, otherwise straight, and edges
smoothly rounded.

Discussion: This species is similar to E
pacifica but differs in the lenticular test,
However, examination of a large serics of
the Japanese species may show it to be
synonymous. As previously noted, specimens
of several other species from eastern Russian
and Japan also should be compared with E,
puichella.

Type locality and occurrence: F,
nella pulchella was d
cene lower Ha

pistomi-
cribed from the Plio-
ume Formation at 214 m in
a core in the Kasiwazaki Oil Field, Niigata-
Ken, Japan. The species was reported also
from the Miocene (Fujita and Ito, 1957, p.
502) and the Recent (Takayanagi, 1953, p.
40 m on a silt and clay bottom.

EPISTOMINELLA SMITHI (R.
K. C. Stewart)
PL. n figs. Gac

. and

Pulvinulinella smithi R. B. and K. C. STEW-
ART, 1930, Ju\n P,.! nnmhm_v, vol. 4, no.
1, p. 70, pl. 9, figs | (Pliocene, Ven-
tu Calif.). CusuMAN and  Mover,

1930, (mhman Lab.
vol. 6, pt. 3,
Calif)).

Pseudoparyella smithi

ovi Tty Contr.,
. 60 (Recent, off San Pedro,

(R. B. and 3
Stewart), Croucs, 1951, Cushman l-n\nul
Foram, Res., Contr., vol. 2, b 1 p- 10
(lower ne, west side mw» :
PHLEGER, lﬁml. Soc. ]‘.A'Km,

eral., Spec. publ. 1

(Recent? co

., vol. 32,
B (Recent, by
Southern_California; Pliocene,

partly beneath peripheral keel, geles basin) .
face ‘bordered by peripheral keel on spi Epistomiells smithi (R. . and K. O, Stew-
side with lower margin indented to j art). BANDY, 1953, Jour. Palcontology
Some reported ecologic data for Epistominella pacifica (Cushman)
Depth Temperature Salinity
Locality (M) ( 5 Reference
Uf! l’m.mu 1410 t0 2 - - Cushman, 1927
ifornia, Mexico 2640 - ~ Cushman, 1927
lifornia 25210 1104 - 7
Pedro, C 253102333 11 w029 5
Santa Monica Bay, Califors 600t 920 5 106 3.4 t0 34,45
UH Point I\qud\u (Ah(«m\ 600 1o 800 40055 34.2 t0 344
Off Cen Califor, 870 to 1632 = o
UH San Francisce 2000 to 2300 191022 34.6 10 34.7
Juan de Fuca Str: 410 184 6707 32.5 to 34.0
f Aluska 230t 810 - -
 Bering Sea 136 to 1201 - - L1962
Off SE Kamchatk: 126 to 1700 - - Saidova, 1961, 1962
West-central Okhotsk Sea 600 to 1000 2.0 335 1962

Saidova, 1960, 1961



130 Tulane Studic
vol. 27, no. . 177, pl. 23,
(Recent u ff Point Arguello,
v Jour. I'nh‘m\lnlugy,
pl. 103, figs

lnuv

Ba o
_Paleontolo-
i

2y, n.x. 30, no- 2, p.
( Capistrano Beaer,
1956, Jou ~u|||ul(u{ , vol. 50,
1300, pl. tac (lower

Bonedict. C anyon,
nd ARNAL,
ul

Mohnian,
BANDY

[tabies] (Re

2
4, off Centyal Amer *u:.
\Ium|m|mn|ologv vol.
Cruz Basin, Galit):

vol.

s in Geology Vol. 3

with umbilical extension overlapping for-
ward part of pi eding chambe some Q'PM‘
mens with short low ridges on umbi
extension, proloculus rounded. Sutures dis-
tinet, narrow, limbate, flush on spiral side,
deeply mmm on umbilical side, strongly

1 ba Wall calcareous, smooth,

Aperture u narrow slit

“to periphery but curved
alighfly toward spiral side, il a depression
on face of last chamber, extending from
b top of chamber, upper margin

SoiR (N e
fi iangular, bordered by peripheral keel
R s TR A G e
er margin of last chamber indented and
joins aperture

m, apertural

I’I (Recent, Santa Moaice lhn-

S 1960, Micropaleontology
i G, no. 1, p. 74 (Recent, Arctic Ocean) .
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, text-fig. 7 [cha P N
i Uestro, 1960,
nd. Foram. Res., Spec. publ.
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vol. 7, no. 1, p. 15, pl. 5, figs. 6
Gulf of California). HAKMAN,
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xnu”u (R.
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L 4, fig.
706 m).

ol. 11

Not Pulvinulinella smithi Stewart. S
aml DEBOURLE, 1957, Mém. Soc. Geol.
y no. 7 1, fig. 4.

r,w,,.:.,..l Test free, medium in size,
e e
£ two and on whorls, outline ovate,
margin lobate, prlx])huv cari keel o
variable width, normally narrow, rounded,
slightly raised. Spiral side low, conve
and proloculus
re elesatod, balow conter
Imbilical

® &

e,

us open or closed,
S, commonly rimmed by
on chambers. Chambers fifteen in
number, on spiral side crescent-shaped, up-

lower edges form two in-
width greater than height,
curved back over preceding chamber
half its width, narrow at base be nmm.'
broad at top on umbilical side, inflated,

ion: omithi is char-
acterized by curved sutures on the spiral side
and the rapidly increasing chamber size in
later stages, resulting in an oval outline,

Type locality and occurrence: The type
locality of E. smithi is in the upper Pico
Formation (Pliocene) in the "mud pits at
the Dent Mud Plant about 115 miles north
of Venwra and 15 mile east of Venwra
Avenue at the head of Franklin Lanc, Ven-
tura County, California” (Stewart and Stew-
art, 1930). The type area is now covered
by an avocado tree grove, and no specimens
of E. smithi were found in samples tken
farther cast of the head of Franklin Lane.
This species has a geologic range from
ower upper Miocene to Recent, It is re-
ported as a fossil only from Southern Cali-
fornia, with two doubtful exceptions: Mal-
lory (in Moore, 1963) listed Parrella cf.
P. smithi (R. nd K. C. Stewart) from
the lower Miocene Astoria Formation in
Oregon; and Twasa and Kikuchi (1954) iden-
tified specimens from the Middle Miocene
Sugota Formation in th Dewa Hills, Akita
Prefecure, Japan, as Epistominella smithi.
Al b5 s ehed o R
cas from Southern California southward o

South America. It was also reported from
the Arctic Ocean northwest of Ellesmere
Island (Green, 1960) but, as it has not
otherwise been recorded living north of

Poine Arguello, California,
be incorrect.

The

this repore may

in water of 85° w
40°C and rarely at cooler temperaures
(Crouch, 1952), in depths ranging from
about 67 o 2734 m (see Table 4), and on
finer-grained substrates.

species liv
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No.

Genus MEGASTOMELLA Faulkner, de Klasz
and Rérat
MEGASTOMELLA AFRICANA Faulkner,
de Klasz and Rérac
PL I, figs. 3a-c; tex-fig. 2

Megastomella ummuu FAULKNER, DE KLASZ
and RERAT, Revue de \Ilcm]mlmn-
tologic, vol. 1, p. pl. 1, figs.
la-c.
Description: Test free, medium to large
size, trochospiral, flattened, consisting
whorls, outline ovate, slightly lobate,
periphery acute. Spiral side convex, apex
uI spire highest part, both whorls, prolocu-
lus, and all (Ilumb(’rs except first few fol-
lowing proloculus are visibie from exterior.
Umbitical side increasing in height toward
t-fcrmed chambers, umbilicus in center

ed, the cpposite margin of S

bno

cal side. Chambers elongate, narrow
region, broadened toward p
3 shghtly inflated, smnewhat over-
lapping ~ previous chaml nearly com
pletely overlapping previous wherl on spi
ral side and entirely on umbilical
with_inflated chamber
umblluus. Sutures distinct, narrow, of Lﬂl’l
stant t ness, depressed slightly on spiral
nmlc s0 on umluhrnl side, curved
backward. Ape a slit from
base to top of chambe pxra.lol to periph-
ery, pumul at top, widest at base, extend
htly toward umbilicus under umbili-

cal nwnmn curved in middle toward spi-
ral side, apertural margin sharply rounded
on sp splml side, breadly rounded on umbili-

Egs

cussion: Megastomella africana is char-
acterized by large size and a wide aperture
which tends to lic on the umbilical side. The
subspecies M. africana compressa Faulkner,
de Klasz and Rérat, 1963, differs in having
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a more compressed test and a peripheral
1pumrc (Figure 2).

Type locality and occurrence: The type
locality is at 1130 m in bore hole LO 9,
8 km. WNW of Port-Gentil, Gabon, Africa.
Che species is known only from the lower
Miocene Mandorové Formation in the west-
ern pare of the Gabon basin, Africa

MEGASTOMELLA CAPITANENSIS (Cushman

and Kleinpell)

PL 111, figs. la-2c
l'uhmnlm.uu rululunnmyx CusuvaN and
Cushman Lub l~umm
oot 10,
(Miocene, west of Du» "\I(“)l(h
Creck 5.'“!:1 Barbara Count )
KL 93 focene

~tlﬂﬂﬂ|“]7hy
oF Uialiforatia; Titlaa, oy (I; Mohnian,
Sinta Homiea Mounisan, Cali 1. Mokt
ni alos Verdes Hills). CANFIELD,
1935, Amer. Assoc, Petrol, Geoly Bull.,
> 65 (m. Miocene, Santa
floldi CaMPRELL and
merica, Spec.
. i, Woodring,
U

vol. 23, no. 1, p.
Maria Valiey” oi
'L 1944 (;\‘

pmu- o 2 e

e et s er 1946,

Survey, Prof. Paper 207, p. 36

(u. Mohnian, Palos Verdes Hills).

pistominella capitanensis (Cushman and
1955, So. C:

Calif.
K ,llr l‘lbt. vAl)m Pale-
. 99, figs.
dalupe

Ig,nxlnmrw lla sp.

ntclo

a-c

Island,

Deseription:
g7

, no. 4, p. 62

\Iuhnimn u(l’ (

Mexico) .

Test free, small to medium
. flattened, trochospiral, ovate

outline, margin lobate, periphery rounded.

Spiral side flattened, rhrat [mml-d s

dépressed, all whorls, prolocu
bers and ‘opposite edge of ﬂ|ml\uu- visible

TaBLE 4

Some reported ecologic data for Epistominella smichi (R. E. and K. C.

Stewart).

Depth Temperawwre  Salinity
Locality o) ) () K, .
or 600 w0 800 m  40t5s 342 w34 Bandy, 1953
Basins off So. California 100 to 666-2/3 40185 342 w3466  Crouch, 1952
Santa Barbara Basin,
California 72 w563 - - Harman, 1964
Santa Cruz Basin,
California 700 02000 411050 - Resig, 1958
Santa Monica Bay,
California 26w 920 5 w7 3445103455 Zalesny, 1959
Off San Pedro, California  133-1/3 E < Cushman & Moyer, 1950
Off San Dicgo, California 314 101230 - - Uchio, 1960
Todos Santos Bay, Baja -
California 66-2/3t0 133173 - - a1 g
Gulf of California 610 w2743 451060 - Bandy. 19
nteal America 6 to1750 351078 7 Bindy & Areal, 1957
Off El Salvador 450 w1700 3ot 356103461 Smit




132

from spiral side. Umbilical side convex,
umbilicus covered. Chambers twelve to
thirteen in number, eight in last whorl,

three to four times as high as wide, in-
creasing in height with growth, somewhat
inflated, curved over previous chambers,
with downward extensions on both of
base overlapping preceding whorl, narrow
at base Anri (‘\y)and('(l at top. Sutures thin,
radial at curved n.ulnmd in middle
of (h(\mhu hmp‘ht Wall calcareou mooth,
finely perforate, opaque to nmu» lmn~h|—
cent, crystalline structure
monolamellid. perture a lon:, tqu.\unml
slit, extending from base to top of chamber
face, about four or as long as
wide, curved ;Uxmly in middle, bent to-
ward spiral side at top curved, aper-
tural margins very *lwhlly raised, round-
ed, smoothly joining sides of chamber.

Discussion: This species is small and has
a narrow apercure. The holotype (P1. 3, figs.
la-c) is unlike most specimens of this spe-
cies, which do not attain such a large size.
The species can be differentiated from A
purisima by the straighter sutures and more
oval outline.

Type locality and occurrence: Megasto-
mella_capitanensis was originally described
from lower Mohnian (upper Miocene) strata
232 feet stratigraphically above the top of
10 foot thick, prominent chert bed exposed
base of ocean bluffs immediately cast of
Dos Pueblos Creck, west of Naples” (Cush-
man and Kleinpell, 1934, p. 18). It was re-
ported from Santa Maria Valley southward
to near Guadalupe Island, Mexico. Parker's
(1964) figured specimen from the latter
locality is identical o small topotypes of
M. capitanensis

MEGASTOMELLA PURISIMA (Bramletce)
11, figs. da-c
Pulvinulinella purisima RRA\MFTH‘ 1950
1951], U. 8. G S Prof. Paper
pl (Delmon-

Topanga Canyon, Los Angeles C
\'rmh\ Maria District; f’\xpnt@ Hills
cudoparrella_purisima_(Bramlette). Ei-
11s and MESSINA, Catalog of Fo
aminifera, suppl. 1951, no.
Description: Test free, medium in
flattened, _trochospiral, ovate in ou
margin_slightly m,m Jeriphe sharply
rounded. Spiral side ghtly convex, de.
pressed in area of early whorl, parts of all
whorls, 20 to 21 chambers, and proloculus
sible.  Umbilical - side umbilicus
S D e e part of
apertural margin and last whm wnh nine
ble. Chambe
fimes a3 high a8 vids, bo:
coming relatively higher in later chambers,
slightly  inflated, curved backwards over

Tulane Studies in Geology

Vol. 3

previous chambers, with a sharper bend in
middle of younger chambers, overlapping
cdges of previous chamber and previous
whorl on spiral side, completely overlap.
ping those of previcus whorl on umbilical
side, umbi orl inflatad) prolocn:
lus round, raised. Sutures distinct, appear-
ing as a thin depressed line, radial
center, curved back toward margin
calcarcous, smooth, finely perforate, trans-
lucent. Aperture a peripheral slit, parallel
to periphery, curved, narrow, long, extend-
ing from base to rounded top of chamber
face, and toward umbilicus at lower edge
of umbilical extension, apertural mary
rounded, smoothly joining sides of cham-
be

=2

Discussion: This species is characterized
by its wide aperture, long chambers, and
strongly curved sutures.  Some  specimens
have a tendency for final chambers o coil
onto the umbilical side of the test. Speci-
mens may be concave on cither side of the
test as a resule of the irregular coiling.

Type locality and occurrence: The type
locality of M. purisima is “in the Monterey
formation (Modelo formation of some geol-
ogists) on the east slope of the spur 035
mile, S. 30° E. from the intersection of
Ventura Boulevard and Topanga Canyon
Avenue, near Woodland Hills (formerly
known as Girard) on the norch slope of the
Santa Monica Mountins, Los Angeles
County, California” (Bramlette in Woodring
and Bramlette, 1950). Bramlette also re
corded the species from upper Miocene sedi-
ments in the Santa Maria district and Puente
Hills

Genus PSEUDOPARRELLA Cushman and
ten Dam
PSEUDOPARKELL e (White)
1. figs. Ga-c
orioa californica Wy
Paleontology, vol.
31, fi (uj

minella
Jour.
s

per '\llocvnv

o Beach, ;\m..
I’uhmulw(llu ¢ pontoni Cushman.
PELL, 1'»% Miocene stratigraphy
or California, Tulsa, p. 329, pl. 16, figs.
5a-c (lower l)('lmm\tmn, liz Canyon,
Monterey Co., Calif.).

Epistominella californica
and ARNAL, 1957, Amer. 2
Geol., Bull, vol. 41, no. 9, p.
(Recent, off Acapulco, Mexico)

Spistominelle  subperuviana  californica
White. BANDY and knLPAu\ icropale-
ontology, vol. 9, 163 (Relizian to
lower Mohnian, Sanfa Yo Mountains,
Santa lmm Co., Calif.)

Deseription.: t

biconves, Lromomu 1%

White. BANDY
ssoc. Petrol.
041, 2051

216

ce, small
consisting of
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whorls, cutline circular to suboval, lobulate,
pes plw!v rounded. Spiral side of differing

rally smoothly convex but
comaonly. sbmewhes flattanel all whorls:
chambers and proloculus visible. Umbilical

ilical region
chambers
closed,
mgmlv inflated; on
utline thrn\mhnut
ng in relative height. in
L e Ty o e o
umbi wedge-
at base, broadening toward
fop.of chamben, ovarlaping front pay
previous chamber, with inflated umb;

vmlv

ca
extension; proloculus rounded. Sutures di

tin tly limbate, depressed, radiate
on side, slinted backwards on
spir Wall calearcous, radially-built,

~u|t'.1u- w\mlh perforations numerous and
obviou ture a very mnarrow ~h

Slightly oblique to per L in a deep
pressicn on apuulml face, extending rmm
base to top amber, bordered by a ver
rsevow ratsed ¢ pertur mooth-
ly rounded from dpexl e j & sides of
chamber, lower margin e T join
apertural mar;

Discussion: Pseudoparrella californica dif-
fers from other California species in the
scraighter sutures, more rounded periphery
thicker test, more inflated chambers which
are square in spiral view, and in the smaller
size. The species differs from the holotype
of P. pontoni in the lower spire, more cir-
cular outline and rounded periphery.

Type locality and occurrence: The type
locality is 1.8 miles south of the intersection
of US. Hwy. 101 S, Alt, and US. 101 N o
former US. 101, 25 the distance up it
a small gully containing a drainage pipe o
below a 10 inch chere bed, Capistrano By
California (USC loc. 150=UCLA loc. m«),

Pjem/upurruﬂu californica has been_ re-
ported from Relizian (lower middle Mio-
cene) to Recent deposits from Santa Barbar
County southward o off Acapulco, Mexico,
where it was collected in 1750 m of water
at 2.6 10 3.8°C and a salinity of 34.7/un.

PSEUDOPARRELLA EXIGUA (Brady)
1.1, figs. 9a-c
Pulvinuling exigna BRADY, 1884, Rept. \uy,

Challenger, Zool, vol. 9, p. 696, pl. 103,

figs. Lfa-lte (Challenger Stations 33
nd 160, South Atlar Ocean and

Soatherst|Ocean)’:

Pulvinulinella exigua  (Brady). HANNA
Crivnen, 1927, Jour.  Pajeontoloy,

200 (Recent, off Farallon

s, Calif.
Pseudoparrella. cxigua (Brady). PHLEGER,
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1951, Soc, Econ, mlmm and Mineral,,
Spec. publ. - 69 Lchart) (Recent,
San Diego Trough, Calif
e
Cushman Found. Foram.
fig

Ucnio, 1960,
Rescarch, Spec.
6,7 (Recent
. Sebastian Viz

Eponides i (Brady). BARBAT
and Jmu | Jnur I’A]um!oln"\,
vol. 8, figs. 54 I\

alr
n, 10,

5
1,p. 1

PELL, 1') 8, \l\m'one ~n’\(\u

iforaia, Tulsa, p. 318, pl. 20,

E)

ks,

Deseription: Test free, small, biconves,
trochospiral, of 3% whorls, nu(l\nv(\rcu]uL
margin_slightly lobate, periphery acutely

Umbilic & flariensd, & chame

rounded.
of last whorl visible, mubilicus tov.
cred. Spiral side convex, all chambers and
proloculus visible, center of spire very near-
Iy in center of tést. Chumbe in
ber, on de rhomboid in shape, ,.hum
twiee as wide as high, an bac
aver praviois chariher, on umbilical sids
wedge-shaped and covering previous whorl
completely, proloculus round. Sutures dis-
n spiral side slightly limbate, flush

and hent obliquely backwards, on umbilical
side.very slightly depressed and curved for-
ward at first, then back slightly and then

e e
perforate, thin and e Aperture
a slit parallel to periphery on umbilical

gide, in slight dep on apertural face
Rasal, extonding 10 top of chamber, navrow

at’ top, bordered by narrow rim. Aper-
al face sharply rounded.

Discussion: This small species has been
assigned to several different genera in the
past although it possesses the characters of
Psexdoparrella. It is distinguished ~from
other species by its small size, acute periph-
ery, and recurved sutures on the umbilical
side of the test. Epistominella sandiegoensis
Uchio is identical o the original figures of
this species, hence it is considered a junior
synonym.

Barbat and Johnson (1934) and Klein-
pell (1938) erroncously assigned o this
species specimens which have basal sutural
apertures.

Occurrence: Pseudoparrella exigua origi-
nally was described from deep-water samples
collected in the South Adlantic and Southern
Oceans and has since been reported through-
out the world. It occurs along the entire
castern side of the North Pacific Ocean, but
only California records are included in the
synonymy above.

The species is commonly recorded on fine-
grained sediments in deep water (sce Fig-
ure 4) although it is found also in shallow

¢
tu
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water in decreased abundance.  Hofker
(1951) believed the species was pelagic in
life because of its thin test walls, inflated
chambers, widespread distribution’ and, oc-
currence in Globigerina oozes. However,
many decp-water benthonic species of for-
aminifera have chin walls, are widely dis
tributed, and are found in Globigerina oozcs.
Pseudoparrella exigua is not found in plank-
ton tows but is recorded as living on the
bottom (see Uchio, 1960). There is no evi-
dence to suggest a pelagic habitat.

PSEUDOPARRELLA GARRISONI Lipps,
0.

Epistominella nova GARRISON,
Palcontology, vol.
figs. 1la-c_ (lower M Sau
west side of San Joaquin Valley, Cali
Not. I‘Keuduy lla nova PISHVANOVA, 19}
PNTGRT, Minist. Geol. Okhyany nedr.
SR, Trudy, vyp. 1, b 12, Bl

T

Description: Test free, small, trochospi-
ral, flattened, consi: of nearly 2 whorls,
outline suboval, margin slightly lobate,

periphery rounded. Spiral side flattened,
all whorls, chambers, and proloculus visible.
de flattened, six chambers vi
depressed in umbilical _area,
umbilicus closed. Chambers wedge-shaped
on_umbi side, rhombotd to quads
inflated, increasing in
“ower ‘margin lobed,
pping previous whorl and front pa
with broad umb;
obscure, thin, de
ssed, curved backwards, Wall calcare-
ous, smooth, perforations obscured, surface
grainy in_appearance. Aperture ‘u_short,
marrow slit extending from base of last
chamber parallel to periphery, on umbi ml
ide of tost, borderedl by Very parrow
slightly depressed. Apertural face smooth
oins chamber sides without sharp differ-
(‘IlLIdUuu

Discassion: This specics is known from
one specimen, the only one on the slide con-
¢ type specimens which
ription of the species. How-

ever, the original illustrations (Garrison,
1959, pl. 33, figs. 11a-c) are reversed i images
of this specimen. As none of Garrison's
other figures are reversed, the identity of

this specimen as the holotype is question

The specimen has been leached or recr
allized and is not well preserved. An ex-
amination of a large sample from the type
locality failed to yield additional specimens.
I is placed in Pseudoparrella because of the
rounded periphery, shore rhomboid o quad-

Tulane Stadies in Geology
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rate chambers and an aperture on the um-
bilical side of the test. This species is sepa-
rated from other species of Psendoparrella
by its flaccened test, fewer chambers, and
small size. It is similar to Megastomella in
its flattened test.

As the specific name proposed by Gar-
rison (July 14, 1959) is preoccupied by
Preudoparrella nova Pishvanova (Junc 24,
1959), the California species is renamed in
honor of Garrison of Sacramento,
California.

Type locality:  Pseudoparrella garrisoni
was originally described from the 2950 o
2976 foot cored interval of the Seaboard-
Welsh no. 1 well, north of Coalinga, Fresno
County, California. Garrison (1959, p. 664)
inferred that the sediments were deposited
in “depths down to approximately 200 feer.”

PSEUDOPARRELLA MINUTA (Cushman and
Laiming)
PLI figs. Sa-c

Pulvinulinella subperuviana minuta CUSH-
.luur Paleon-

MAN and LAI\H NG

tology, vol. 5 pl. 13, figs.
(lower \lmceno Fioe temeen Greis.

Ventura Co., Calif.). BARBAT and VON

Yeronry, 1935, Jour Paleontology, vol.

7, no. 2. p. 165 (lower Miocene, 7% mi.

_of Maricopa, Calif.). KLEINPELL,

, Miocene stratigraphy of California,
a, p. 331

Epistominella subperu

minuta Cush-
and W

ana

man and Laiming. KLEINP -
Ve, 1963, Uniy. Calif, Publs. Geol. Sei,
vol. 4 e [chart], (Saucesian,
i S Gt Ve G TahE) ]
Il('srriulfm Test free, small, trochospi-
ral, unevenly biconve ir Jower
e, cutiine cireular, periphs

than umbilical 5
7 silbacute. Stical side isteensd, xaisel
in-apical region by thick deposits of caleite
which obscure early whorls and chambers.
Umbilical harpl
umbilical area, umbi 5
posits of clear calcite, 6 to 9
[ie in Tast whorl, Chambers rhomboid w
lunate on spiral side, trigonal,
flated and overlapping previo
umbi side. Sutures_d

vere

wide, h test surface, radial, curved
back ' slightly calcarcous, h,
thickened in uxial regions, finely perforate.

ture a narrow vertical slit parallel w
phery, basal, oceurring in_den
de test, apertural iace
flattened, mdr;.m sharpl rounded.
Discussion: The original illustrations of
the holotype of Pseudoparrella minuta show
six chambers in the last whorl, whereas the




No. 2

specimen on the type slide has nine, hence
this specimen may not be the holotype.

Pseudoparrella minuta is similar 1o some
specimens of P. subperuviana buc differs in
the smaller size, more flattened spiral side,
and thickened walls in the axial region. A
large series of topotypes of both  species
show them to be distnct; P. minuta there-
ton e & specific rank.

Type locality and occurrence: This species
was originally described from lower Miocene
Strata exposed in Los Sauces Creck, Ventura
County, California. It has since been re-
corded from contemporancous strata in the
Santa Ynez Mountains and the southwestern
San Joaquin Valley, California.

PSEUDOPARRELLA RELIZ
(Kleinpell)
PL1, figs. 7a-8¢
relizensis KLEINPELL,
Miocene. stratigraphy of California
. pl. 10, figs. 10a-c (upper Saue
B viaes Lhsktas alie abyan, Moiarey
Co., Calif.; Adelaida Quad., San L
Obispo Co, Calif,). NATLAX, 1950, Geol.
Soc. Am pt. 4, p. 33, pl. 9,
s, dare. (l’l\mem- men [atant, Ba:

1938,
B

13

(,‘

aper. 204-31, p. 487" (Mohmian, Santa
Ana Mis, San S
Orange Co., Cali

Deseription:

Tml free, small to medium
in size, bi e Lm(h(wpn about 2%
whorls, ou to suboval, periph-
ery rounded w \ub;mne

Spiral side flat-
tened, edges rounded, d
proloculus visible.
convex, commonly depress

ambilicy u~
in number,
back over

area, about 9 chambers vi
closed. Chambers about
slightly inflated, each curved

fou:
)w\)zl\t on
the width, on um-
are \\ctg»(- haped,
t top and with
_ extension, proloculus
dis ct, thin, ~]U.:)\llv de-
rved backwards. cal-
\mnutlv. finely perforate. Ap\‘x-
, narrow, elongate vertical slit
parallel to periphery, equatorial or slightly

narrow a
flattened
round.

on umbilical side of test, depressed, bor-
dered by very narrow rim.
Discussion: The holotype of this species

was deposited ac Stanford University but is
no longer in the collections according t©
A. Myra Keen and J. J. Graham.

The apercure of P. relizensis varies in
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position from peripheral to extraumbilical.
The final chamber of some specimens is
shortened (PL 1, fig. 7a-c), as in the holo-
type.

P:wuln/vmm[/n relizensis resembles Me-
gastomella in its commonly equarorial aper-
wre and curved sutures. It is placed in
Preudoparrella because of the short rhom-
boid chambers, circular to suboval outline,
and biconvex test.

The species is distinguished from P. sub-
peruviana by the more rounded periphery,
more evenly biconvex test, and nearly pe-
ripheral aperture. It is separated from P.
californica by the larger size, relatively thin-
ner test and chambers, and curved sutures,

Type locality and occurrences: The type
locality of P. relizensis is on a ridge pro-
jecting east, approximately 3800 feet north-
east of the Reliz Canyon Camp Ground,
Reliz Canyon, Monterey County California.

s 580 feet above the wp of the Vaqueros
sandstone” (Kleinpell, 1938, p. 330) in the
Monterey Shale of the middle Relizian stage.
Pseudoparrella relizensis occurs abundantly
in Reliz Canyon. It is reported from upper
Miocene rocks in Orange County, Calif., and
from Pliocene sediments of Carmen Island,
Baja California, about 850 miles south of
the type locality.

Pseul \70?;\Illu LLA SUBPERUVIANA

l’l I h;,x a-3c¢

Pulvinulinella ,\thm wviana CUSHMAN, 1926,
m m. R ontr.

9 (middle

ct, San Lms

CUSHMAN, §

. 1930, San Diego Soc.

Hmhlmul
i

ot %
Miocene,
Ob (‘

™
"Trans.. vol, 6, o, 2, p. 18 umddh-
Bear. River, Humbolt, Co., Cal

2 Rull

iocene,
N .m»;mlmnmlng

i
Stanford,

cene, Salinas V: !Io_\-, «
kmmrm KI.
Petrol. Geol.,

lm.,s v
1938, Miocene
s, p. 330 (lower

(n\uhllc \Imu-m-

siun to upper Lu
San Luis Obispo Co.;. (hvw Mar-
tinez Creek, Kern Co.; Carneros Creek,
Coneord Quad., Cont
it.). Woobk

943, An

10, p. 13
District, Santa

lhnbxu.x Co., Calif.). KLEINPELL in
odring, Bramlette and Kew, 1946,
§. Geol. Survey, Prof. Paper 207, p.
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19 [table] (Miocene, Palos Verdes Hills,
Calif.

Pulvinulinella bradyana CUSHMAN, 1927,
Galif,, Scripps Inst ‘Oceanogr

, Tech. ser., vol. 1, no. 10, p. 165, pl

11-13 \Renent off Panama)

X \lumpdlenntolouy Bull.,

Stanford, vol. 3, no. 4, lists, p. 24 (Plio-

cene, Orange Co, Caltt). " Nariani,

1933, Univ. Calif. pps Inst. Oceanogr.

Bull., Tech. se no. 10, chart (Re-

cent, San_Pedro (h.xm\el‘»PllnLenE‘ Hall

a, Mem. l:!, pt. I.

(Pliocene, Carmen

nia).

l’u'/uh/p/u rella subperuviana
Cu: and STEVE

nmn "Lab, Foram, Res., Cont
, p. 65, pl. 10, figs. 24,

R i e Bay,

(Cushman).

dor). CUSHMAN, STEWART and
1949, Oregon Dept. Geol. and
Indust., Bull. 36, pt. 7, p. 154, pl. 18, fig:

la-c (Pliocene, near mouth of Quinault
River, Grays Harbor Co., Washington).
Crouch, 1951, Cushman Found, Foram.
2, pt. 2, p. 10 (lower
S R s (R

Pseudoparrella bradyana (Cushman). MAR-

TIN, 1952, Cushman Found. Foram. Res.,
Cont pt. 3-4, p. 116, table 3.
Epistominella_ bradyana ((\lshmimh MaR-

shman Found. Fo

:{1

13
A L.«lw B.mni
I‘llluontoloj‘y. vol. 30,
(Pliocene,

ol. 3, pt.
figs. 9a-c (Pliocene,
Witite, 1956, Jour.
no. 2, p. 257, pl. 3
trano Beach arca, Calif.). BANDY
ARNAL, 1957, Amer. Assoc. Petrol
1., e 41, mo. 9, . 2041, 204

1 (Becent, off Central Amers
s alion hloey 1ol
ent, Santa Cruz Ba
10! opaleon-

vol
Monica Bay). Mc
paleontology, vol.

off Santa Catalina s
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s16, State Water Vul'hmun ('m\tu)l
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44, no. 12, p.
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vol. 7,mo. 1, p. 15 table 1, pl. 3, b
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. Survey, Prof. Pa P. 288,
295, 313, pl. 48, 49 [tables] (upper Mio-
cené to Pliocene, Southeast Ventura Ba-
sin, Calif.). NATLAND, 1963 Pale-
onfology, 'vol. 87, no. "4, p. 919 [table]
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NOT Pulvinulinella subperuviana Cushman.
SACAL and DEBOURLE, 1957, S
France, ) 78,
Deseriptio

dium in,

whorls, outline

r\|!|\e|\r acute. 8

on last whorl, raised in

and chambers’ visible.

ly convex, commonly depressed in_ cente

umbilicus  closed,

tensions. Chambers al

ber, ten in last whorl,

tive height with growth, about half B9 wide
igh, narrow in a gion becoming

der at margin on al h

extension toward but not always covering

umbilicus, proloculus circular. Su di

tinet, thin, alightly raised, curved ~ummthl\

backward. Wall caleareous, smooth,
ly perforate, early whorls " thick
opaque when dry, last whorl thinn
translucent, erystal structure radial, septa
monolamellid, Aperture a very narrow sit
parallel to periphery, on umbilical side of

e S e e

to near top of chamber, depressed in aper-

tural face, bordered by a very narrow rim.

Discussion: ‘The holotype (PL 1, fig
la-) of Pseudoparrella subperuviana is dam-
aged. Its final chamber is missing and one

" trochospizal, -
qually bicon:

htly oval, p
flattened

covered by chamber
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of the remaining chambers is broken on the
spiral side (not shown on PL 1). Material
remaining from the broken final chamber
gives the apertural face a more pronounced
and wide appearance. The holotype of P.
bradyana (PL. 1, figs. 3a-c) is identical to
wpotype specimens of P. subperuyian,

his_specics s characterized by its flat-
tened final whorl, acute periphery, moder-
ately large size, and limbate sutures. The
aperture is always definitely on the umbilical
e of the test. In some specimens the apex
of the spire is more elevated and the final
whorl more flattened, and the sutures on
the umbilical side of the test may curve back.

Sacal and Debourle (1957) figured P. sub-
peruviana from the Aquitaine Basin in
France, but their specimen does not belong
w0 Pseudoparrella, the aperture being typical
of Alabamina.

Type locality and occurrences: Pseudopar-
rella subperuviana was nn[.,mally dumbul
from Luisian rocks in
R.14E., Mt. Diablo Base and Mtndmn Hl;,h»
land District, San Luis Obispo County, Cali-
fornia. P. bradyana was described  from
sediments ac Latitude 701N and

ccent
Longitude 81°48.7’W off Panama, Central
America.

The species occurs from  Washington

southward o Ecuador in deposits ranging
from Oligocene (7) to Recent. In general,
specimens. from Pliocene or younger rocks
were  previously  designated P, bradyana,
whereas those from older rocks were called
P. subperuviana.

Pskl

DOPARRELLA? DISCORBISOIDES
P

( rce )
PLI, figs. 10a-c

Epistominella dmrmlnwuhw PIERCE, 1956,
vol.

Jour. Paleontol . 30, no. 6,
1304, pl. {'Ig<. 13 (Mohnian, Bene:
Caliz)s
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radial. rture a nar-
allel to periphery on -

structure
row basal sli

pilical side of fest.

Discussion: The type slide of this specics
contained the holotype, three paratype |m|
one Buccella, As the final chambers of all
specimens were broken away and the aper
wral region damaged, the apertural char
acters are not clear. Additional specimens
could not be found in samples collected from
the type area nor in samples provided by
R. L. Pierc

The generic assigment of these specimens
is questionable. The microstructure of the
test could not be completely determined as
the technique for determining lamellar chay
acters of the septa requires sectioning, and
only type material was available. The speci-
mens " were swdied with polarized light,
which revealed a radial crystalline wall struc-
wre. The species is tentatively assigned to
Pseudoparrella because of similarities o
aberrant specimens of P. subperuviana from
the Monterey Formation near Carmel,
fornia. The type specimens of P. discor
bisoides may actually represent aberrant P,
subpernviana.

Type locality:

The type locality of P. dis
corbisoides was not precisely stated in the
original description. The type slide is la-
beled USC 261 which corresponds to Pierce’s
locality 100. It is approximately 200 feet
north of Mulholland Drive on the Davana
Fire Road. The species was listed from 11
umples ranging from lower 10 upper Moh-
nian, from Benedict Canyon, Los Angeles
County, California (Pierce, 1956).

Genus STETSONIA F. L. Parker
STETSONIA MINUTA F. L. Parker
PLII, figs xm

ker, 1954, Mus,
lhxll vol. 111, no.
729,

mall, involute

Stetaonia,minuta F. L.
Comp. Zoc nm\m.x
10, p. |A ,,1. o,

diet (‘xmvon Los .-\mn-les Co
st

Test fre
medium size, nequally lucun\e\, ‘about 25
whorls, outline circular,
carinate. Spiral side strongly conves, tend:
ing to become flattened on last who
whorls, chambers and proloculus
Usmbilical. side flattened to very
convex, depressed in
last whorl visible, Chambers lun.lte on ‘spi-
ral side, slightly inflated and 1 v cov-
in rls pical side, in-
height with
growth: dslightly back on
piral side, initially directed forward then
strongly curved back on_umbilical
Wall ‘caleareous, smooth, finely perfor

u~.

in later stages, %h;:lulv trochospiral in ear
ly stage, biconvex, outline nesrly circular
\obate. eriphery " rounded.

1 whorl 10, completely ov
whorls, erescent-shape
, slightly inflated

Cl h.nuhm s of.

s
viou
height with growth,

o
lapping front of previous chambe
tures distinet, thin, depressed, e
gmoothly back.  Wall un]mu-uus. <
fin orate, thin, crystalline st

'ma monolameliid. Aperture
row slit extending from base of fa
of last chamber, depressed, tending t
toward one side of teat, bordered by nar-
row rim, apertural face rounded.
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Discassion: This species, the type for the
genus, differs from S. horvarhi Green in hav-
ing nearly twice as many chambers in the
last whorl and a slightly asymmetrical

aperture.

Type locality: Stetsonia minuta was de-
scribed from the northeastern part of the
atitude 29°40'N, Longi-
It oc-

Gulf of Mexico at
tude 88°28.5'W, ac a depth of
curs in samples taken in 20 t©

42 m
3251 m.

Genus EILOHEDRA Lipps
EILOHEDRA LE
Pl 1L figs

4,

v
¥ Recent,

T
calit.).

McGLa it el

) vol. 5, no. 2, p. 236 (Recent, off

Santa’ Cataliva Island, Calif). Bixnv,
61, Micropaleontology, vol. 7, no.

wulf of California). BA\])\

Deep-Sea Re #
54 (Recent, Pera-Ohile

no. 5, table 4, fi
Trench)

Bponides lovieulus (Rosig). Ucptio, 1060,
) g b
no. 5, p 7, 2. Recent,
o Bal Diean, Calit 1 Briigeny 1001,
Amer. Petrol. Geol,, Mem. 3, p.

(Recent, Gulf of

20, 2:

pl. 2,
i nia) .
Eponides sp.

Petrol. Geol

. CROUCH, 1952, Amer. 4
Bull., vol. 36, no.

pl. 5, figs. 10-11 (Recent, East Gortes,
Long Basins, off Southern California;
Pliccene, Los Angeles i
Description : t free, small, muq\m\lv

convex, trochospiral, outline
Iy lobite, periphery rounded.
strongly convex, all whorl er:
prolotulus visible, Umbilical side slightly
convex, depressed in umbilical area, only

whorl visible around the open umbili-

Chambers  slightly inflated, curved
b that, lnexcdng, rhomboid to ree-
tangular in spiral view, (rigonal in umbili-
cal view, broadly xhumboul in edge view.
Sutares distinct, thin, slightly depressed,
radial, directed straight back on sp
arched back on wmbilical side, Wall cal.
careous, finely perforate, thin, iransparen,
surface’smooth, crystalline structure radi’
al, septa bilamellid. Aperture basal, low,
extending from near umbilicus to near pe-
riphery, with short vertical extension up
face of final chamber near periphery, de-
pressed.

Discussion: This species is distinguished
from similar species in other genera by its
characteristic_apercure, small size, and nu-
merous chambers.

Type locality and occurrences: Eilobedra
levicula was originally described from Recent

ove

Tulane Studies in Geology
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deposits in Santa Cruz Basin, off California,
but an exact locality was not given.

The species occurs between 42 and 5929
m and is most sbundant in decper waters
below sill depth in basins off Southern Cali
fornia. It also is reported living between
122 and about 565 m in the Gulf of Cali-
fornia, and as fossil from the Pliocene of the
Los Angeles Basin. Eilohedra levicula is re-
ported from the Peru-Chile Trench off South
America.
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All Figures: a, Spiral View; b, Umbilical View; and ¢, Apertural View. All are shaded
camera lucida drawings.

Abbreviations: UCLA= T)pL collections, Department of Geology, University of Cali-

fornia, Los Angeles; USNM . 8. National Museum; USC=University of Southern Cali-
fornia.
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Figures Page
1. Psendoparrella subperuviana (Cushman) 135

Holotype Cushman Coll. (USNM) 5825, Luisian, Highland District,
California. Note broken final chamber. x125.

2. Psendoparrella subpernviana (Cushman) 135
Topotype UCLA 34751, Luisian, Highland District, California.
Showing complete specimen. x66.

3. Psendoparrella subpernviana (Cushman) 135
Holotype, USNM 20302, of Pulvinulinella bradyana Cushman. Recent, off
Panama, Lydonia Station 30, Lat. 7°01’N, Long. 81°48.7"W. x66.

4. Pseudoparrella garrisoni Lipps, nom. nov. 134
Holotype, UCLA 34799, Saucesian, 2950 t0 2976 cored interval,
Seaboard-Welsh no. 1 well, north of Coalinga, California. x156.

S. Pseudoparrella minuta (Cushman and Laiming) 134
Topotype, UCLA 34752, Saucesian, Rincon Shale, Los Sauces Creek,
California. x143.

6. Psendoparrella californica (White) 132
'mpmux, UCLA 34753, Miocene-Pliocene, Capistrano Beach, California.

7. Pseudoparrella relizensis (Kleinpell) 135
Hyporype, UCLA 34754, Saucesian, RLIu C.my()n California, showing
short aperture similar to holotype. x1

£ I’quln[mrr(”u relizensis (Kleinpell) S

Hypotype, UCLA 34755, Saucesian, Reliz Canyon, California, showing

longer typical aperture. x100.

9. Pseudoparrella exigua (Brady) 133
Holotype, USNM 626812, of E; plrlmmm/lu mmlwgnm.m Uchio, Recent,
off San Diego, California, Lat. 32°23.2'N, Long. 117°19.5'W. x143.

10. Pseudoparrella? discorbisoides (Pierce) 137
Paratype, USC 3586A, Mohnian, Benedict Canyon, Los Angeles, California.
x87.

11 Ambitropus evax (Bandy) 124
Paratype, USC 1044A, Recent, Cordell Bank off San Frnmmu,(1llfﬂrn|.l
X66.

Drawings: Figs. 2,4, 6-8, 11 by Margaret Rogers; 3, 5, 9-10 by Helen Tappan Locblich;
by Lawrence B. Isham.
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Concavella gyroidinaformis (Cushman and Goudkoff )
Hyporype, UCLA 34756, lower Mohnian, east side of Newpore Bay,
California, showing typical basal aperture and concave spiral side. x100.
Concavella gyroidinaformis (Cushman and Goudkoff )
Hypotype, UCLA 34757, middle Mohnian, cast side of Newport Bay,
California, showing arcal aperture and final chambers tending to become
uniserial. x50.

Concavella gyroidinaformis (Cushman and Goudkoff) -
Hypotype, UCLA 34758, lower Mohnian, cast side of Newport Bay,
California, showing strongly concave spiral side. x100.

E[mmrm ella pulchells Husezima and Maruhasi
Hypotype, UCLA 34764, Pliocene, Haizume Formation, Niigata
Prefecture, Japan. x66.

Epistominella [mu/‘lm (Cushman) g

Hypotype, UCLA 34759, Luisian, Highland District, San Luis Obispo
County, allfumn “This specimen was compared with the holotype of
Pulvinulinella parva and is identical o ic. x140.

Epistominella smithi (Stewart and Stewart)

Holotype, Cushman Coll. (USNM) 12545, Pliocene, Ventura, California.

X66.

Epistominella pacifica (Cushman )
Holotype, USNM 20301, Recent, off California, Discoverer station 19],
Lat. 36°50'N, Long. 122°15"W. x66.

Stetsonia minuta F. L. Parker

Paratype, UCLA 34760, Recent, northeast Gulf of Mexico, Lat. 290°40'N,
Long. 88°28.5'W. x283.

Vol. 3
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125
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Drawings: Figs. 1-4, 7 by Margarec Rogers: 5-6 by Helen Tappan Locblich; § by Lawrence B. Isham.
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PLATE TIT
Figures Page
1. Megastomella capitanensis (Cushman and Kleinpell ) _ 131
Holotype, Cushman Coll. (USNM ) 20149, lower Mohnian, west of Naples,
Santa Barbara County, California. x87
2 /\/Ieganumt‘[[um[nlwr«r ¢ (Cushman and Kleinpell _ 131
Hypotype, UCLA 34 761, lower Mokiniao, exse side of New port Bay,
California. x93
3. Megastomella africana Faulkner, de Klasz and Rérat 131
Topotype, UCLA 34762, lower Miocene, Gabon Basin, Africa. x46.
4. Megastomella purisima (Bramlete) 132
Holotype, USNM 560221, late upper Miocene, near Woodland Hills,
California. x53
S. Eilohedra leviculs (Resig) 138

s
Hypotype, UCLA 34763, Recent, off San Dicgo, California. x280.

Drawings: Figs. 1, 5 by Helen Tappan Locblich: 2-4 by Margaret Rogers
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