CUSHMAN FOUNDATION FOR FORAMINIFERAL RESEARCH

SPECIAL PUBLICATION NO. )

AN EOCENE FORAMINIFERAL FAUNA
FROM THE AGUA FRESCA SHALE
OF MAGALLANES PROVINCE,
SOUTHERNMOUST CIHILE

By -
RUTH TODD and BEDWIGC T. XNIKER

WASHINGTON. B 6o U S A
SEPTEMBER 2. 1932

Price $L.50 postpaid



s

AN FEOCENE FORAMINIFERAL FAUNA
FROM THE AGUA FRESCA SHALE
OF MAGALLANES PROVINCE, SOUTHERNMOST CHILE!

By Rurtn Tovp® and Heowic T, Knixer+

ABSTRACT —Smualler Foraminifera ure recorded and il-
Iustrated from the Agua Fresea shale of soulhernmost
Chile as represented by 20 outvrep samples and 46 well
corex, Of the 114 species and varieties included, 29 species
are desevibed as new. and cne new name is proposed. The
fauna is correlated with thuat of the Kreyenhagen shale of

California, The composition of the fauna indicates depo-

sition at considerable depth and under open-sea conditions.,

INTRODUCTION

This paper is a report on one of the prolific forami-
niferal faunas found in recent years in Magallanes
Province, southern Chile. Magallanes Province (see
fig. 1} is in the extreme southern part of South Amer-
ica, It consists of Brunswick Peninsula, the southern
tip of continental South America; Estrecho de Magal-
lanes (Straits of Magellan); and the islands of Tierra
del Fuego to the south and east of the Straits; and ex-
tends northward in the Long Land, Chile, some 550
km. west of north from Punta Arenas.

History

The type locality of the Agua Fresca formation was
selected by the Decat-Pomeyrol? commission along
Rio Agua Fresca, a river flowing eastward into the
Straits of Magellan, its mouth being 25 km. south of
Punta Arenas. In the carly 1940’s the North Ameri-
can geologists conducting explorations in this area
named the Skyring formation from along the shore of
Seno Skyring (Skyring Sound), these beds being of
the same age as the Agua Fresca. In 1948 the geolog-
ical staff of Corporaciéon de Fomento at Punta Arenas
abolished the name Skyring and reinstated the name
Agua Fresca and its type locality as defined earlier by
Decat and Pomeyrol. The change was made because
the name Agua Fresca had formerly been used by
Decat and Pomeyrol for the same deposits. Their type
locality along Rio Agua Fresca presents a much more
complete section than that along Seno Skyring where
there are exposures of several other formations, of
Upper Cretaceous age, and only an incomplete portion
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of the Agua Fresca {ormation is exposed and thus a
good section can not be measured.

For additional information regarding the geology of
Magallanes Province, see C. R. Thomash, “Geology
and Petroleum Exploration in Magallanes Province,
Chile.”

Stratigraphy

The Agua Fresca formation consists of gray, finely
silty clay shale containing layers of large limestone
concretions and small quantities of fine glauconite.

In his original unpublished report on the Rio Grande
and El Ganso areas, C. L. Mohr, geologist for United
Engineering Corporation, states: “Along the southeast
coast of Seno Otway and farther inland, the same hori-
zons of the Skyring? are exposed repeatedly at many
localities; and it has been possible to recognize several
zones of shale, each of which has certain distinctive
characteristics. From the top downward, the present
report refers to these as: the zone of worm-hole con-
cretions, the well bedded zone, the zone of heavy con-
cretions, and the silty shale zone.”

In a supplementary report, dated October 31, 1946,
Mr. Mohr states:

“Paleontological sones. As a result of her studies of
the Skyring foraminifera in this and adjacent areas,
Miss Kniker has tentatively divided the Skyring shale
into three principal members: upper, middle, and
lower. The middle Skyring has been divided into an
upper zone above the youngest abundant occurrence
of Spiroplectamminag brunswickensis, and the S, brumns-
wickensis zone, which extends down to the top of the
lower Skyring [which member also contains §. bruns-
wickensis in abundance]. The “Transition zone |[now
called basal middle Agua Frescal represents a grada-
tional and evolutionary change between the middle
and lower Skyring and is tentatively grouped with the
middle Skyring. The lower Skyring has two faunal and
hithologic members: the upper [now divided into an
upper and lower member!, containing a fauna of Eo-
cene aspect related to that of the Chorrillo Alicia con-
glomerate of the Agua Fresca area reported by H. W,
Thoms, and the lower hard concretionary zone extend-
ing down to the top of the Rocallosa sand at Cerro

& Bull, Amer. Assoe, Petral. Geologists, vol. 33, No, 9,
September 1848, pp. 13531578,

T oNow Agua Fresea.
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Canelos and having faunal affinities to the Rocallosa
and Fuentes of Cretaceous age.

“Thicknesses. In preceding reports, estimates of
thicknesses in this area have been inaccurate in some
instances, owing to lack of workable outcrops. These
cstimates were based in part on thicknesses in adjacent
areas. By the aid of recent correlations based on pal-
eontology by Miss Kniker, it is now possible to com-
pute the thicknesses of various faunal subdivisions of
the Skyring with much greater accuracy. In this area
the following figures are now applicable: upper Skyring
250 meters, middle Skyring above Spiroplectammina
brunswickensis 300 meters, S. brunswickensis zone 500
meters on the Rio Grande anticline and 1000 meters in
the Chorrillo Iznati syneline, transitional zone 130
meters, lower Skyring above concretionary zone 780
meters, concretionary zone 200 meters.

“Relation
Zones. Some of the paleontological subdivisions of the
Skyring coincide approximately with earlier subdivi-
sions based on lithology. The upper Skyring of Miss
Kniker represents the upper 250 meters of the ‘zone of
wormhole concretions,” 310 meters thick described in
the Rio Grande report. The middle Skyring above the
Spiroplectamming brunswickensis zone has few bedding
planes and no large concretions. The 5. brunswickensis
zone is harder, has more definite bedding, and is char-
acterized by thin, flat concretions. The upper part of
the lower Skyring [now upper and lower parts of lower
Agua Fresca] has few concretions but abundant dis-
tinct bedding planes. The concretionary zone of the
lower Skyring 1s harder, more silty and calcareous
than the overlying shales, 1s distinguished by the very
abundant lime concretions of various sizes, and is con-
glomeratic in places.” This zone is now not considered
part of the Agua Fresca.

The Chilean Departamento de Minas y Petrdleo
drilled a number of wells in Magallanes Province be-
tween 1928 and the late thirties, coring them almost
completely. The first of these wells was P-7, 18 km.
southwest of Punta Arenas on Rio Tres Brazos. With

between Paleontologic and Lithologic

very few gaps, cores are available from this well from
101 meters to 1296 meters, in this section being con-
tained the most complete sequence of upper Agua
Fresca beds available so far. The well started drilling
in the geologic column approximately 515 meters below
the Tres Brazos sand. There is an unconformity be-
tween the Tres Brazos and the Agua Fresca forma-
tions, and it is not yet known how much of this inter-
val is vecupied by beds of Agua Fresca age and how
much by Tres Brazos shale. Besides drilling through
480 meters of upper Agua Fresca, the P-7 well also
penetrated 715 meters of middle Agua Fresca beds
without reaching the base of this unit. The bottom-
most part of the well was not cored.

Much of Brunswick Peninsula is covered with a

thick mantle of reworked glacial deposits, This 1s true
of most of the areas where the Agua Fresca formation
is present, including the type locality. Therefore, sur-
face samples have to be collected along rivers and
other bodies of water in the Province, The P-7 well is
located near the type locality of the Agua Fresca for-
mation, being 12%4 km. north of Rio Agua Fresca,
and since a continuous section cannot be sampled at
the surface, due to the mantle of Auvio-glacial deposits,
Foraminfera from this well were used instead of speci-
mens {rom outerops at the type section,

This paper is based on the study of selected forami-
niferal faunules from 46 cores from the P-7 well and
20 outcrop samples. The well samples were collected
by the Departamento de Minas y Petrdleo, and the
surface samples by Corporacion de Fomento de la
Produccion, Chile. We acknowledge our gratitude to
Corporacién de Fomento de la Produccién, Chile, for
making these cores and samples available for study.
The species included here do not represent the com-
plete foraminiferal fauna of the Agua Fresca. The ac-
companying map {(fig. 1) shows location of the well
and these outcrops:

1. Location of Agua Fresca type section,

2. Location of Clifford 1. Mohr's samples from
the El Ganso (Nos. 16, 21, 46, 72) and Canelos
{No, 64) anticlines.

3. Location of C. R. Thomas’ sample 148 from
the type locality of the former “Skyring” for-
mation on the south shore of Seno Skyring.

4. Location of E. §. Shaw’s and Glen M. Ruby’s
samples from the Rio Grande anticline and C,
R. Thomas’ sample 69 from the Cerro Laurita
anticline.

5. Location of Mina Rica well, Beds of upper
Agua Fresca age were penctrated in the Jower
part of this well.

6. Location of P-7 well.

7. Outcrop of Agua Fresca shale on south shore
of Bahia Inutl, Tierra del Fuego.

Position of samples in the formation:

Upper Agua Fresca

P-7 well cores from 101 meters to 575 meters,

Shaw samples 31, 34, 35, 39, 43.

Middle Agua Fresca, main body.

P-7 well samples from 381 meters to 1290 meters.

Shaw sample 23.

Ruby samples 7 and 5.

Mohr sample 46.

Middle Agua Fresca, basal zone.

Ruby samples 4 and 3.

Thomas sample 69.

Lower Agua Fresca, upper part,

Shaw sample 10.

Ruby samples 2 and 1,

Mohr samples 16 and 72.
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Lower Agua Fresca, lower part.
Mohr samples 21 and 64,
Thomas sample 148,

Age and Correlation

The Agua Fresca fauna shows marked relationships
to some upper Eocene faunas of Califorma, Oregon,
Washington, and Peru, as will be observed from the
synonymies included in the systematic descriptions.
It is particularly closely related to the fauna of the
Kreyenhagen shale of California, of late Eocene age.

In a letter to the junior author, dated January 31,
1949, Joseph A. Cushman stated: “I think that a
number of the more characteristic species [of the Agua
Fresca] are most like those of the Kreyenhagen of
California which is upper Kocene. * * * * Of
course, it [the Agua Frescal is a long way from most
of the published material and a number of the things
are apparently new, but these specics which are abun-
dant there in a great number of samples seem to place
it defnitely.”

The striking resemblance between the Agua Fresca
fauna and the Kreyenhagen shale fauna® is borne out
by the following species common to both formations:

Bathysiphon cocenicus Cushman and G. D. Hanna

Clavulinoides sp. (= Clavulinoides chileana n.
sp. in Chile)

Dorothia? sp. (=Dorothia asiphonia (Andreae)
in Chile)

Dorothia principensis Cushman and Bermudez

Tritaxilina colei Cushman and Siegfus

Robulus alato-limbatus {Giimbel)

Marginuling asperuliformis {(Nuttall)

Butimina corrugata Cushman and Siegfus

Valvulineria advena Cushman and Sieglus (=
Quadrimorphinag advena (Cushman and Siegfus)
in Chile)

Pullenia eocenica Cushman and Siegfus

Anomalina garzaensis Cushman and Siegfus

Gyroidina  soldanii Orbigny var. octocamerata
Cushman and G. D. Hanna (= Gyroiding sol-
danii Orbigny (in part) in Chile)

In addition to these species in common, others de-
scribed as new are very close to their Krevenhagen

These are:

Agua Fresca

Dentalina patagonica, n. sp.

Spiroplectamming brunswickensis, n. sp.

Osgngularia brunswickensis, n. sp.
Kreyenhagen

Dentalina hispido-costata Cushman and Swegfus

“Bolivinopsis directa (Cushman and Siegfus}”

(== Spiroplectammina)

“Pulvinulinella tenuvicarinatg Cushman and Sieg-
fus™ (= Osangularia)

relatives,

8 Cushman and Sjegfus, Trans, San Diego Soc, Nat. Hist,,
vol, 3, No. 34, 1942,

Of the above species, the following are markers of
the Canoas siltstone member, basal member of the
Kreyenhagen shale:

Marginulina asperuliformis (Nuttall)
Quadrimorphina advena {Cushman and Siegfus)
Buliming corrugaia Cushman and Siegfus
This seems to indicate that the Agua Fresca fauna
correlates with the Canoas siltstone member of the
Kreyenhagen shale of California.

From the following factors in the composition of the
Agua Fresca fauna it can be concluded that the sedi-
ments were deposited at considerable depth and under
open-sea conditions:

abundance of well developed arenaceous forms

abundance and variety of lagenid species

abundance and variety of specics in the family
Chilostomellidae

abundance of Globigerina

scarcity of milichd species

absence of peneroplid species

In the systematic part of this paper, some rare spe-
cies and other forms which require more study are not
included.

The types and figured specimens, as well as repre-
sentative specimens from all the samples studied, are
deposited in the Cushman Collection at the United
States National Museum, Washington, D. C.

SYSTEMATIC DESCRIPTIONS

Family ASTRORITIZIDARK
Genus Rhabdammina M. Sars, 1869
Rhabdammina eccenica Coshman and G, D, 1lanna
Plate 1, figures 1, 2
Khabdammina eoceniea Cushman and (. D, Hanna, Troc.

Calif. Acad. Sci., ser, 4, vol. 16, 1827, n 209, pl, 13,

fig. 1.

Specimens have been compared with paratypes of
this species described from the Eocene of California
and seem to be the same. The paratypes are heavily
stained orange while the Chilean specimens are white,
but the grain size, including both amorphous material
and angular quartz fragments, 1s similar in both. Both
show a considerable amount of variation in diameter of
the tests. Some are so slender that no internal opening
is visible, and others have what appear to be supple-
mentary flanges along the tubes. Tests probably were
flexible as many show compression. In some there are
faint traces of annular constrictions. A single specimen
(sce fig. 1) was found which appears to show the cen-
tral chamber, represented by an enlargement of the
tube and a deep depression of the wall on one side
(possibly due to collapse or breaking away entirely of
part of the wall}, and two arms extending out from Iit,

Specimens referred to R. disereta Brady from the
Oligocene Cipero marl of Trinidad (Cushman and

(4)



Stainforth, Special Publ. 14, Cushman Lab. Foram.
Res., 1945, p. 13 pl. 1, fig. 3) and the Eocene Verdun
formation of Peru (Cushman and Stone, Contr. Cush-
man Lab. Foram. Res., vol, 25, 1949, p. 74, pl. 13, fig.
23, particularly the latter, are very similar to these
from Chile and may prove to be the same,

Specimens  are  distributed scattered
throughout the section.

in samples

Family RIHZAMAMINIDAL
Genus Bathysiphou N, Sars, 1872
Bathysiphon cocenicus Cushman and G. I, [Tanua
Plate 1, hgores 3, 4

Bathysiphon ecgeenliea Cushman and G 1) Hanna, Proce,
Calilf, Aead, Rein, ser, 4, vol, 16, 1827 p. 210, pl, 13,
figs, 2. Aoe—Cushman awl Steglus, Trans, San Diego
SHee, Nut Hist, vol, 3, 1842, b 400, plo 15, fig, 1
Keltey, Bulll Smer, Assoc, Petr, Geol, vel, 27, 1943,
po 11 Qisth—~Curvan, 1. ¢, pp. 18378, 1381 (ists).—
Martin, Rtanford Univ., Publ, Univ, Rer., Ueal. =ei,
vel, 4, No. 3, 19438, po 8 digU—Cushman anpd Simon-
son, Journ. Palo, val, 1%, 1944, po 103, plo 30, #we. 1.—
Cushman and B B, and Ko O, Stewart, Boll, 36, Ore-

won Dept,

12,

jeol, and Min, iInd., pt. 5, 1947 {194R), p. 87,

figs, 1, and Stone, Npecial Publ,

Cuxhman Lab, Foram, Res., 1947 p. 2, ph 1, fie, 1,
—Bermudez, 1Loc., Special Publ. 25, 1949, p, 47, bl 1,
firs, 1, S—Cushman and Xtone, Loe, Contrl, vol, 25,
1444, po b, plhoo3, fhe 3,

Bathysiphon sp. o,

Pral.,

bl
20,

2 —Cushimun

BB, coeenica Cushman and MeMaslers,

Journ, vol. 10, 1836, po 588, pl 74,

iz, 1.

This species is one of the most conspicuous forms in
these Agua Fresca samples, due to its abundance,
large size, and light color. The uneroded surface of
the tests is black but in most of the specimens this
thin coating is worn off in varying degrees, resulting
in various shades of dark o light gray. Preservation is
very good and most of the speeimens are undeformed.
In a few cases the interior of the tube is not com-
pletely filled.

The wall 1s composed of fine siliceous sponge spicules
and the relative thickness of the wall is a variable
feature. Two specimens are ustrated to show the
extremes in size of the internal rube. The diameter of
the tests is about 1.1 mm. Specimens are larger but
otherwise very close to those recorded from the Eocene
of California, Oregon, Haiti, and Peru.

Family AMMODISCIDALE
Goenns Ammmodiscus Reuss, 1861
Ammodiscus sp. cf. A, restinensis Berry
Plate 1, figure 5
Anmodiseus restinensis Berry, Helveline,

Eclogae geol,

vol. 21, 1928, p. 131, pl, fig. 4: p. 390 —Cushman and
Stone, ontr. Cushman Lab, Foram, Res,, vol. 25,
1844, b 500 plo B, il HL

Test small for the genus, thin, usually showing cvi-
dence of deformation; compuosed of 7 or more whorls

2%

with the tube very gradually increasing in size; wall
smooth, very finely granular, white except for the dark
spiral suture, often appearing translucent.

This species seems to be close to A, restinensis de-
scribed from the Restin shale of northwestern Peru
and resembles somewhat a specimen from the Chacra
formation of Peru. The Chilean spectmens are larger,
have more whorls and may be distinet.

Genus Lituotuba Rhiumbler, 1895
Lituotuba chileama "T'odd and Kniker, n. sp.
Plate 1, hgures 6-8

Test with the early portion strengly compressed, in
some specimens irregularly cotled in the mitial stage,
composed of as many as 4 or 5 whorls before the Am-
modiscus-stage 1s completed; chamber slender, increas-
ing very gradually in diameter as added throughout
the coiled portion, then deereasing slightly in diameter
in the unisertal portion, uniserial portion bending
abruptly away from the coiled portion and projecting
cutward i a straight line which in some instances lies
at a slight angle to the plane of coiling of the early
stage; suture rather deeply incised; wall white, of
rather coarse but well-sorted angular fragments and
much cement, smoothly finished, flexible so that tests
have withstood considerable deformation during fossil-
ization and still remained recognizable; aperture the
open end of the tube. Average diamceter 1.00 mm.; but
specimens up to 2 mn, in diameter have been observed;
average thickness 0.20 mm. Maximum observed length
of uniserial portion (.60 mm.

Holotype (Cushman Coll. No. 64265) from Shaw 35,

This species differs from L. chirana Cushman and
Stone from the Eocene, Chira shale, of Peru in its
much larger Ammodiscus-stage with a more distinctly
wcised suture and its slenderer uniserial portion, The
two resemble each other in ther wall rexture. The
uniserial portion being at an angle to the plane of
cotling may not be true in the original state of the
species but may have resulted from deformation dur-
ing fossilization.

The uniserial portion is very {ragile and often broken
off at or near the coiled stage, and some specimens
would be indistunguishable from Ammodircus without
the more complete specimens showing the unisenal
stage. The large specimen figured as Ammodiscus sp.
cf. A. incertys Cushman and Stone (not Orbigny)
{Spectal Publ, 20, Cushman Lab, Foram, Res., 1947,
p. 2, pl. 1, fig. 2 from the Chira shale seems to be a
Lituotuba possibly identical with the present species
with the unisertal part broken off, as can be seen by
the position of the opening in the end of the tube,

Some specimens are darker and have a somewhat
glossy and translucent appearance, but this seems to
be a result of the different conditions of preservation.



I'amily LI'TUOLIDAE
Genus Haplophragmoides Cushman, 1910
Haplophragmoides chilenum Todd and Kniker, n. sp.
Platc 1, figures 10, 11

Test robust, thick, close-coiled, umbilici open and
depressed, periphery rounded, not lobulate; chambers
7 to 9 in the last whorl, not inflated; sutures distinct,
limbate, dark, not depressed, radial; wall finely arena-
ceous, smoothly finished, often translucent, particu-
larly when moistened; aperture not observed. Diam-
eter 0.50-0.75 mm.; thickness impossible to estimate
because of distortion.

Holotype (Cushman Coll. No. 64267) from well P-7,
at 611-617 meters.

This species differs from H. mauricensis Howe and
Ellis in its much larger size and smooth, not lobulate,
periphery. Specimens are almost all so greatly dis-
torted that the original shape of the test is question-
able. The wall appears to have been easily flexible.

Genus Ammobaculites Cushman, 1910
Ammobaculites cubensis Cushman and Bermudez
Plate 1, figurcs 12-14

Ammobaculites cubensis Cushman and Bermudez, Contr.
Cushman Lab., Poram. Res., vol, 13, 1937, p. 106, pl,
16, tigs. 4, 16-18.—DBermudez, Mem. Soc. Cubana Hist,
Nat.. vol. 11, 1937, p. 338.—Curran, Bull. Amer. Assoc,
’etr. Geol., vol. 27, 1943, p. 1378 (list).—Bermudez,
special Publ, 25, Cushman Lab. Foram. Res., 1949, p,
50. pl 18-21.

Ammobaculites ¢f. A. cubensis Cushman and Renz, Special
Publ. 24, Cushman Lab. Foram. Res., 1948, p. 10, pl

2, fig, T,

1. jigs.

This species is fairly common and is scattered
tbroughout the section. Specimens are almost all much
flattened and the tests must have originally been flex-
ible to withstand so much distortion without breaking.
The sutures are strongly constricted, and the wall is
composed of very coarse and not well-sorted grains but
they are cemented together very neatly, The aperture
has a distinct and protruding neck, but this is not al-
ways present, probably due to breaking or distortion.
The initial coiled portion is more often than not
broken off. There seems to be a great range in varia-
tion from a very small coiled stage with numerous in-
flated uniserial chambers increasing in size as added,
to a more prominent initial stage and the uniserial
chambers fewer, not inflated, and not increasing in
size as added; the former variation representing micro-
spheric individuals and the latter megalospheric indi-
viduals. A specimen of each is illustrated. Maximum
length observed 4.00 mm.

Genus Cyclammina 11, B, Brady, 1876
Cyclammina simiensis Cushiman and McMasters
Plate 1, figurc 9
Cyelammina simiensis Cushman and McMasters.,
’al., vol. 10, 1936, p. 509, pl. 74, (ig.

Journ,
3.~ -Martin, Stan-

ford Univ, Publ., Univ. Ser., Geol. Sci., vol. 3, no. 3,

1943, p. 10 (list).—Cushman and Stone, Special Publ.

20, Cushman Lal. Foram. Res., 1947, pl. 1, p. 3, fig. 3.

Except for their larger size and a few more cham-
bers in the last whorl, the very abundant specimens
throughout the section seem to belong to C. simiensis
Cushman and McMasters described from the middle
Eocene Llajas formation of Ventura Co., Calif., and
recorded from the Eocene Lodo formation of California
and the Eocene Chira shale of Peru.

The largest observed specimens were 3.00 mm. in
diameter. Tests exhibit extreme degrees of distortion,
both longitudinal and transverse, without becoming
unrecognizable. In some specimens the smooth outer
layer seems to have been worn off, and the coarsely
arcnaceous and labyrinthic interior is visible. In some
specimens the test is dark in color with a peculiar mot-
tled appearance, characteristic of labyrinthic structure,
showing through the smooth outer wall.

Specimens referred to C. pacifica Beck, also from the
Eocene, may prove to be indistinguishable from C.
simiensis.

Family TEXTULARIIDAE
Genus Spiroplectammina Cushman, 1927
Spiroplectammina adamsi Lalicker
Platc 1, figures 18, 19
spiroplectammina adamsi Lalicker, Contr. Cushman ILal.

Foram. Res., vol. 11, 1935 p. 39, pl. 6, figs, 1, 2. —

B3andy, Journ. Pal., vol. 18, 1944, p. 367, pl. 60, lig. 3.

Very abundant specimens scem to be referable to
this species described from the Eocene Martinez for-
mation of California and recorded from the middle Eo-
cene of Cape Blanco, Oregon. They are, however,
much larger and better developed, and, by compari-
son, the paratypes of S. adamsi appear immature.
They are characterized by a test rather thick in the
middle and with the chamber walls, particularly to-
ward the periphery, being usually collapsed, leaving
the sutures raised. The periphery is acute and tends
to be irregularly spinose. The chambers are numerous,
low, and narrow and rapidly increasing in breadth,
resulting in a rather broadly tapering test.

There i1s a considerable amount of variation in the
species, and specimens with collapsed and non-collapsed
walls appear quite different, but that feature seems to
be a secondary one and not a specific character.

The species differs from S. mississippiensis (Cush-
man) and its varieties in its broader shape and longer
and narrower chambers. It resembles Textularia hock-
leyensis Cushman and Applin but its sutures lack the
upward curve characteristic of 7". hockleyensis.

Spiroplectamnmina brunswickensis Todd and Kniker,
. sp.
Platc 1, figure 16

Test elongate, 4 to 5 times as long as wide, strongly
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compressed throughout, white, periphery acute but not
keeled, sides approximately parallel throughout the
test in the megalospheric form, microsphetic form with
the sides tapering from the blunt apex to the middle of
the test and then tapering again toward the apertural
end, initial end rounded, apertural end bluntly pointed;
chambers planispiral in the inittal portion, then bi-
serial, distinct, of equal size throughout; sutures dis-
tinct, limbate, straight, oblique; wall arenaceous, thin,
smooth, composed of angular quartz fragments very
smeothly cemented with siliceous cement; aperture a
short and narrow textularian opening at the suture
between the last-formed and the previous chamber.
Length up to 110 mm,; breadeh 0.20-0.25 mm.; thick-
ness 0.10-(L12 mm.

Holotype (Cushman Coll. No. 64279) from Mohe
16. Tt occurs throughout the section, very sparsely in
the upper part and in the upper 3(X) meters of the
middie part, and is abundant in the lower part and in
the lower part of the middle,

This species differs from “ Bolivinopsis directa (Cush-
man and Sicgfus)” from the Krevenhagen shale of
California, which also should be placed in Spiroplec-
tamming, I its more elongate and more compressed
test and lack of any keel. The two seem to be very
closely related and may prove to be indistinguishable.
Although in the original description of B. directa the
wall is said to be calcareous, reéxamination of para-
types and testing with HCl indicates it is arenaceous
with sificeous cement, and the texture of the wall is
Petro-
graphic examination by Sr. Mario Marino- Proby,
petrographer for Corporacion de Fomento de la Pro-
duccion at Punta Arenas, Chile, clearly showed that
the wall of the Chilean spectes is agglutinated. Sr.
Marino-Proby reported “the test is entirely siliceous
and is composed of arenaceous material, its walls being
built of very fine, poorly sorted grains of clear quartz,

very similar to that in the Chilean species.

average diameter of the medium sized grains ranging
from 0.002 to 0.006 mm, approximately, bound by sil-
iceous cement, It seems also to have had some degree
of recrystallization, mainty I the inner walls between
the chambers. No perforations can be observed in the
outside walls.”

The genus Bolivinopsis as distinguished from Spiro-
plectamming needs clarification. In the original de-
scription of Bolivinopsis it was not made precisely
clear what the nature of the wall of the rest was, but
Macfadyen (Journ. Roy. Micr. Soc., vol. 53, 1933, p.
139) assumed that it was calcareous. Examination of
topotype material of B capitate Yakovlev from the
Cretaceous of Russia 1s needed to determine whether
the wall s caleareous or agglutinated. Regardless of
that point, it is true that there are two types of wali
i {orms which are at present included m Bolivinopsis
(formerly  Spiroplectoidesy:  one calcareous, repre-

~¥

sented by B. rosula {Ehrenberg) from the Upper Cre-
taceous of the Gulf Coastal region which is completely
sotuble i HCI; the other arenaceous with siliceous
cement, represented by B. directa {Cushman and Sieg-
fus) from the Eocene of California. These arenaceous
species with siliceous cement should probably be placed
in a separate gemus from the more rypical Spiroplec-
tamminas, represented by S. missirsippiensis (Cush-
man}, which have calcareous cement. It is impossible
at present to determine whether rhis genus should be
called Bolivinopsis, leaving the calcareous and perfor-
ate forms in Spiroplectoides (the genotype of which is
Spiroplecta rosula Ehrenberg), or whether a new genus
should be erected for the forms with siliceous cement.

The distinction between these two forms now in-
cluded in Bolivinopsis was recognized by J. A. Cush-
man in his study of Spiroplectammina graybowski
Frizzell (a form belonging to the group having sili-
ceous cement) from the Lizard Springs formation of
Trinidad (Special Publ, 18, Cushman Lab. Foram.
Res., 1946, p. 20).

Spiroplectanimina elgansoensis Vodd and Kuniker,
n. sp.
Plate 1, figure 17

Test very elongare, strongly compressed throughout,
slighdy tapering from the acutely pointed initial end
in microspheric forms, in megalospheric forms the int-
tnal end bulbous and the test slightly decreasing in
breadth before increasing again, grayish in color, pe-
riphery acute but not keeled, very shightly lobulate;
chambers numerous, distinct, the nitial ones in a plani-
spiral coil, then biserial, slowly increasing in size as
added; sutures fairly distinct, slightly depressed,
straight, oblique; wall finely arenaceous with calcare-
ous cement, smooth; aperture a narrow textularian
opening in a reéntrant of the suture between the last
two chambers. Length up to 1.10 mm.; breadth 0.15-
0.20 mm.; thickness 0.10 mm.

Holotype (Cushman Coll. No. 64281} from Mohr
72. It 1s common at its type locality but was not
found clsewhere in the samples examined.

This species differs from S. mexiaensis Lalicker in
its much more elongate and narrower test and smoother
surface of the wall,

Genus Textularia Defrance, 1824
Textularia magallaniea Todd and Kniker, u. sp.
Plate 1, figures 20, 21

Test broadly tapering, compressed, periphery sub-
acute, slightly lobulate; chambers indistinct, low and
narrow, rapidly increasing in height as added, not in-
flated; sutures indistinct in the early portion, later
shighty depressed, nearly horizontal, shightly curved;
wall finely arenaceous, smoothly finished; aperture a
low, clongate opening under the edge of the last-
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EXPLANATION OF PLATE 1

Pace
Rhabdammina cocenice Cushman and G. D. Hanna. X 25. Mohr 21, ... 4
Bathysiphon cocenicus Cushman and G. D. Hanna. X 8. 3a, 44, side views; 35, 4b,
end views. 3, Ruby 4; 4, Well P-7, 420-426 meters. ..., 5
Ammeodiscus sp. cof. A. restinensis Berry. X 32, Well P-7, 510-516 meters. 5
Lituotuba chileana Todd and Kniker, n. sp. X 23. 6, Megalospheric form, q, side
view, b, edge view. Well P-7, 324-330 meters. 7, Holotype. 8, Paratype, young
specimen.  Shaw 35, e e 5
Cyeclammina simiensis Cushman and McMasters. X 8. a, side view; b, edge view.
R Y 7. e e et 6
Haplophragmoides chilenum Todd and Kniker, n.sp. X 25, 10, Holotype, side view;
11, Paratype, oblique edge view. Well P-7, 611-617 meters ... ..o, L6
Ammobaculites cubensts Cushman and Bermudez. X 25, 12, Well P-7, 581.587
meters; 13, Well P-7, 740-746 merers; 14, Ruby 7. i, 6
Gaudryina chileana Todd and Kniker, n. sp. 3 25. 15, 22 Paratypes, 15q, side view;
156, top view showing terminal aperture; 23, Holotype. Well P-7, 136-139 meters. ... 10
Spiroplectammina brunswickensis Todd and Kniker, n. sp. X 32. Holotype. Mega-
lospheric form. Mohr 46, ... e e e e 6
Spiroplectammina elgansoensis Todd and Kaiker, n. sp. X 32, Holotype. Megalo-
spheric form. Mohr 720 7
Spiroplectamming adamsi Lalicker. % 25, 18, 19a, side views; 196, apertural view.
S AW 38, i e et ks 6
Textularia magallanica Todd and Kniker, n. sp. X 25. 20, Paratype; 21, Holotype.
20a, 21, side views; 205, apertural view. Well P-7, 712-717 meters. ... ... 7

Gaudryina brunswickensis Todd and Kniker, n. sp. X 25. 24, Holotype; 25, 26,
Paratypes. 24e,25, side views; 26, edge view; 245, end view. Well P-7, 605-611 meters. 10

Gaudryina { Preudogandryina) jacksonensis Cushman, X 25, Mohr 21, ... 10
Preudoclavuling anglica Cushman. X 25, Ruby 5. . i1
(&)
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EXPLANATION OF PLATE 2

Pace
Clavulinoides brunswickensis Todd and Kniker, n. sp. X 25. Holotype. 4, side view;
b, apertural view, Well P-7, 1105-1115 meters. ... o1

Clavulinoides chileana Todd and Kaiker, n. sp. X 25. 2, 3, Paratypes; 4, Holotype.

2, 3, 4a, side views; 4b, apertural view. Well P-7, 223-228 meters. . 11
Dorothia eocenica Cushman, X 25, Ruby 20 ... ... 11
Darothia asiphonia (Andreae). X 32, Well P-7, 164-167 meters. ... ... ... 11
Dorothia principensis Cushman and Bermudez, X 25 9, specimen showing deforma-

tion. Well P-7, 527-530 merers. . ... RSSO STP O [P URUP 12
Tritaxitina colet Cushman and Siegfus. ¢ 25, Well P-7, 566-370 meters, ... 12
Quingueloculing badenensis Orbigny. X 25, a, side view; b, apertural view. Well P-7,

TIB-121 METETS. oo (oot ot et et e e 12

Guingueloculina sp. of. (. imperialis G. D. and M. A. Hanna, X 25. 4, side view; b,

apertural view., Well P-7, 689-691 meters. ... e e, 12
Massiling decorata Cushman, X 32, Well P-7, 136-139 meters. ... 12
Triloculing globosa (G, 1. and M. A. Hanna). X 32. a4, side view; b, apertural view,

SR aW 3. e e e 13
Miliolineila sp. X 25. a, side view; b, apertural view., Thormas 148. 13
Pyrgo sp. X 25, Well P-7, 127-136 meters. ... ..o 13
Biloculinella cowlitzensis Beck, juv. 3 32, Well P-7, 101-108 meters. ... 13
Cornuspira cushmani Todd and Kniker, n. sp. X 25. Holotype. Shaw 23, ... . 13
Trochammina? sp. X 25, Well P-7, 164-169 meters. ..., 13
Robulus sp. of. R. inornatus (Orbigny). X 25. Shaw 23, 14
Robulus alato-limbatus (Glimbel). X 25. Shaw 35, . ... 13
Robulus arcuato-striatus (Hantken), var. carolinianus Cushman. X 25. Mohr 21, ... 14
Lenticuling convergens (Bornemann). X 250 25, Well P-7, 324-330 meters, 27, Well

P-7, 480-480 MELers. . . e 14

Robulus limbosus (Reuss). 25, Well P-7, 480-486 meters. ... ... ... 14
Astacolus sp. cf. A, crepidida (Fichtel and Moll).  x 25, Well P-7, 121-127 meters. . 14

Astacolus skyringensis Todd and Kniker, n. sp. X 32, Holotype. 4, side view; b, end

view. Ruhy 4. . i AP 14
Marginwling nuttalli Todd and Kniker, new name. X 32, Ruby 3. . ... ... 14
Marginuling asperuliformis (Nuutall). X 25, Shaw 31, Series grading from more mie-
rospheric (fig. 32) to more megalospheric (8. 34). . 15
Marginuling sp. > 25, Well P-7, 605-611 meters, ... ... 13
Marginulina abbreviata Neugeboren. 36, 38, 39, X 25; 37, X 32. 36, Well P-7, 223-
228 meters; 37, Well P-7, 904-909 meters; 38, Well P-7, 420-426 meters; 39, Well P-7,
ORT-003 MICTEIS, .. oot o e e e e e 14
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formed chamber, in lengrh about half the thickness of
the test. Length 055080 mm.; breadth 0.40-0.55
mum.; thickness 0.25-0.35 mm.

Holotype (Cushman Coll. No. 64283) from well P-7,
at 712-717 meters.

This species differs from 7. rmithvillensis Cushman
and Ellisor from the Eocene of Texas in its smaller
size, smoother wall, and aperture not in a deep re-én-
trant of the suture-line. It resembles 7. iridroensis
Cushman and Renz from the Miocene of Venezuela
but that spectes has rather strongly curved sutures.
Ir also resembles 7. lateralis Lalicker from Recent ma-
terial of the Caribbean Sea but that species is more
broadly tapering and has a more acute and sometimes
spinoge periphery and the texture of the wall s much
finer.

T. magallanica n. sp. vecurs quite commonly through-
out the section and some specimens show considerable
distortion without breaking, during fossilization.

Family VERNEUILINIDAE
Genus Gaudryina Orbigny, 1839
Gaudryina chileana Todd and Kniker, n. sp.
Plate 1, figures 15, 22, 23

Test of medium size for the genus, broadly rapering,
compressed, subquadrate in section, periphery rounded,
initial part not eriangular, triserial stage very bnef
and almost unnoticeable; chambers few, 3 to 5 biserial
pairs comprising the bulk of the test, very rapidly n-
creasing in size as added, inflated; sutures obscure in
the early portion, later deeply excavated, resulting in
a depressed area down the middle of each side and the
periphery lobulate toward the apertural end; wall thick,
coarsely arenaceous, very roughly finished on the sur-
face, except surrounding the aperture, where the wall is
relatively smooth; aperture circular, in a deep reén-
trant of the suture of the last chamber, approaching a
terminal position, and in rare cases actually terminal,
Length 1.00-1.30 mm.; breadth 0.60-0.75 mm.; thick-
ness 0.40-0.50 mm,

Holotype (Cushman Coll. No. 64286) from well
P-7, at 136-139 meters.

It is very abundant at its type locality and also oc-
curs commonly or abundantly throughout the section.

This species resembles Gaudryina pseudocollinst
Cushman and Stainforth and var. primitive Cushman
and Renz from the Oligocene and Eocene of Trinidad
in its rough surface but differs in its less elongate and
more hroadly tapering test, and fewer and less inflated
chambers, and in the very deep indentation of the
suture line resulting in an almost terminal aperture.

This species at first glance appears more like Textu-
laria than Gaudrying as the inittal part is not triangu-
lar, but upon breaking open the test the triserial
chamber arrangement can be seen. In the aperture

approaching a terminal position the form resembles
the genus Migror Finlay (Trans. Roy. Sec, New Zea-
land, vol. 69, 1939, p. 312). Out of several hundred
specimens examined, only one was observed with a
completely terminal aperture. Thus it seemed best to
regard that specimen (Pl 1, fig. 15) as abnormal, and
retain the species in Gaudryina. However, this species
may be regarded as a transitional form between the
genera Gawdryina and Migros.

Gaudryina brunswickensis 'Todd and Kuiker, n. sp.
Plate 1, figures 24-26

Test clongate, slender, slightly compressed, periph-
ery rounded, indented, initial rriserial part very mi-
nute, frequently appearing planispiral from one side
and triangular from the opposite side; chambers nu-
merous, distinct, inflated, as many as 10 pairs of bi-
serial chambers, not much increasing in size as added;
sutures distinct, straight, horizontal, distinctly incised;

wall coarsely arenaceous, roughly finished; aperture
small, circular, in an indentation of the suture line at

the base of the last chamber. Length 1.00-1.40 mm;
breadth about 0.35 mm.; thickness about 0.22 mm.

Holotype (Cushman Coll. No, 64292) from well
P-7, at 605-611 meters.

This species differs from . fenuis Cushman from off
the Philippines in its smaller and more tapering test
and more lobulated periphery.

Specimens show considerable distortion, some being
compressed laterally and others transversely, so that
1t 18 difficult to be sure of how much compression was
original and how much secondary.

Gaudryina (Pseudogaudryina) jacksoncnsis Cushman

Plate 1, figurc 27

Gaudryina Jacksonensts Cushman, Contr. Cushman Lab.
Foram. Res., vol, 2, pt. 2, 1926, p. 33, pl. 5, fig. 1.—
Nuttall, Journ. Pal., vol. 8, 189382, p. 7, pl. 2 fig. 5.—
Cushman, U. 8. Geol, Survey I’vrof. Paper 181, 19335,
B 9, pl. 2, figs. 4-6.—-Bermudez, Mem. Sov. Cubuna
Hisi, Nat.,, vol. 12, 1938, p, 9.-—van Bellen, de Witt
uyt, Buigevs, and van Seest, Proc. Ned. Akad. 'Wet-
enschuppen, vol. 44, 1941, p. 1141.-—Bergyuist, Bull.
49, Mississippi Btate Geol, 8nrvey, 1942, p. 18, pl. 1,
fiz. 16.—Marlin, sStanford Univ. Publ.. Univ. Ser.,
Geol. Sci., vol. 3, No. 3, 1843, p. 10 (ist).—Bernwmdez,
Wpecial Publ. 25, Cushman Lab. Foram., Res., 1548, p.
T3, . 3, ftigs, 87, 68,

Gaudrying  (Psendogandryina) Jjaeksonensis Talmer and
Bermudez, Mem. Soc. Cubang Hist, Nat., vol. 10, 1936,
P, 243,—Cushman, Special Publ. 7, Cushman Lalb.
Foram. Res., 1837, p. 89, pl. 13, figs. 2-4.—Fedberg,
Journ. Pal,, val, 11, 1837, p. 667, pl. 90, fig. 7.—Renz,
Proc. $th Amer. 8ci. Congress, 1942, p. 541 (ligt).—
Yranklin, Journ. Pal., val. 18, 1944, p. 307, pl. 44, fiz.
28 . ~—Cushman, 8pecial I'ubl. 74, Cushman Lal. Foram.
Res,, 1846, p. Uz; sSpecial Publ, 16, 1948, p. 4, pl. 1,
g, S.o—Cushman and Todd, 1 ¢., Contr., vol. 24, 1948,
p. 10 (ist)l—Bandy, Bull, Amer. Pal., vol. 32, Nop. 131,
1949, p. 29 pl, 3, fig. 100
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Very typical specimens cccur at Mohr 21 in the
lowermost part of the section, but were not observed
elsewhere in the samples examined, The species is
known from the upper Eocene and Oligocene and is
widely recorded in North America, Cuba, Dominican

Republic, Venezuela, and Trinidad.

Genns Pseudoclavaling Cusliman, 1936
Psendoclavulina anglica Cushman
Plate 1, figurc 28
Puscudoelnvulina anglica Cushman, Special ubl. §, Cush-
man Lab, Foram. Tles., 1938, p. 18, pl. 3, fig. 5; Spe-
cial Publ. 7, 1637, p. 111, pl. 15, Ags. 26, 27.—ten

Darn, Med. Geol, Stiehiing, ser, -V, No. 3, 1944, »p.

84,-—Brotzen, Sver, Geol. Under., ser. (4 No. 493, 1348,

P 370 pll 5, figs, 1, 2,

Fairly common specimens seem to belong to this
species described from the Eocene, London clay of
England. The Chilean specimens have a somewhat
more sharply keeled triangular initial part and slightly
more constricted sutures. Both have a slightly pro-
truding apertural end and roughly finished wall. These
specimens, as well as almost all the arenaceous species,
show a good deal of distortion.

Genus Clavulineides Cushman, 1936
Clavulinsides brunswickensis Todd and Kuniker, n. sp.
Plate 2, figure 1

Test acutely triangular throughout, with slightly
concave sides, peripheral keels sharp, slightly undulat-
ing, breadth of test nearly uniform througheut or
slightly decreasing toward the apertural end; cham-
bers indistinct, not inflated; sutures indistinct in the
early part, later curved and slightly depressed; wall of
very fine arenaceous material, smoothly finished; aper-
ture terminal, small, apertural end not projecting.
Length 0.75-095 mm.
breadth 0.37-0.45 mm.

Holotype (Cushman Coll. No. 64299) from well
P-7, at 1105-1115 meters. The species occurs com-
monly near the bottom of well P-7 in the lower part of
the middie Agua Fresca (at 1021-1027, 1095-1099,
1105-1115, and 11435-1147 meters). It should form a
useful marker for that portion of the section.

This species differs from C. eucarinatus Cushman
and Bermudez from the Eocene of Cuba in its sharp
kecls and slightly concave sides throughout, whereas
C. cucarinatus has rather limbate keels and the initial
part of the test more or less bulging and rounded.

(rarely up to 125 mm.),

Clavulinoides chileana 'f'odd and Kniker, n. sp.
Plate 2, figurcs 2-4
Clavulingides sp, Cushman and Siegfusz, Trans, San Diegoa
Soe, Nat, Hist,, vol. 8. 1942, p. 402, pl. 19, figs, 1-3.
Test clongate, 2 to 3 times as long as broad, of about
cqual breadth throughout, except for the bluntly taper-
ing ends, sharply triangular in section, sides slightly
concave with well-developed peripheral keels persist-

ing onto the last formed chamber; chambers indistinct,
not inflated; sutures obscured by the rough surface of
the wall, curved and slightly depressed toward the
apertural end; wall coarsely arenaceous but of well-
sorted angular fragments, very roughly finished on the
exterior; aperture terminal, small, irregular in shape,
apertural face of last chamber slightly protruding.
Length up to 1.75 mm.; breadth 0.50-0.65 mm.

Holotype (Cushman Coll. No. 64301) from well
P-7, at 223-228 meters, where it occurs abundantly.

This species differs from C. subulatus Cushman and
Bermudez In its stouter test, more bluntly tapering
ends, and less distinct sutures and chambers. Speci-
mens from the Eocene, Kreyenhagen shale, of Califor-
nia, noted in the synonymy, appear close to if not
identical with this species.

Family VALVULINIDAE
Genus Derothia Plummer, 1931
Dorothia asiphoma (Andrcae)

Plate 2, figures 6, 7

Gaudryina siphenella Reuss, var., asiphonia Andreae, Ab-
handl. Geol, Special-Karte Blsass-Lothringen, vol. 2.
1884, pp. 108. 129, pl. 7. fig. 7.—Liebuy, Neues Jahrb.
tlir Min,, 1901, p. 118.—Thiirach and Herrmann, Mit-
teil. Badischen Geol, Landes., vol. 4, 1903, p. 545 (ist),
—Liebus, #itz, Akad, Wiss. Wien, vol. 120, 1911, p.
74.—Kldhn, Mitth. naturhist. Ges. Colmar, vol. 14,
1916-17 (1920), ». 10, pl. 7, figs. 1, 3. 5, 7, &, 11; plL. 8,
fig. 1.-—Cushman, Xpecial Iubl. 7, Cushman Lab.
Foram, Res., 1937, n. 100,

Gaundryina asiphonia Nuttall, Journ, Pal., vol, 6, 1832, p.
7, vl 2, fig. 3. —Hadley, Bull. Amer. Pal., vol, 26, No.
T6A, 1934, p. 8 pl. 1, fig. §, —CGalloway and Heminway,
New York Acad, tcl,, Sei. Survey ’orto Rico and Virgin
Islands, wol. 3, pt. 4, 1941, p. 323, pl. 7. fig. 1.

Dorethia asiphonia Cushman, Special 1'ubl. 8, Cushman
Lab, Foram. Res., 1827, p. 890, pl 9, figs. 22, 23.—
Headberg, Journ. Pal,, vol, 11, 1837, p. 688, pl. 20, fig.
10.—Franklin, L. ¢., vel. 18, 1044, n. 307, pl. 44, fig. 19,

Dorethin? sp. Cushman and Siegfus, Trans. Ran Diego
Soc, Nat. Hist., vol. 8, 1942, p. 402, pl. 19, figs. 4-6.

Abundant specimens from the entire section are re-
ferred to this species described from the Oligocene of
Alsace and also known from the Eocene of Europe
and the Oligocene of Venezuela, Cuba, Porto Rico,
and Mexico., Specimens from the Eocene Kreyenhagen
shale of California, questionably referred to Dorothia
(see synonymy above) seem to be identical with the
specimens from Chile.

They are all quite strongly distorted. In cases
where the distortion is transverse to the normal plane
of compression of biserial forms, the resulting test
appears uniserial; but upon examining the edges of
such compressed tests, it can be seen that they are
bisertal.

Dorothia coceuica Cushman
Plate 2, figure §
Dorothia eoceniea Cushman,

Lab. Foram. Res., 1¥36, n.

Special Publ, 6,
28, pl. 4. fig.

Cushman
14; Special
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Publ, 8, 1837, p. &K, pl. 9, fig. 16, —Henz, Proc, §th
Amer, Neio Congress, 1942, p. 541 (ist). —Kelley, Bull.
Amer. Assoc, Petr. Gesll, vol, 27, 1943, p. & {list) —
Martin, Stanford Uwniv, Publ,, Univ. Ser., Geol. Sei.,
vol. 3, No. 3, 1843, p. 16 {list)—Cushman, Special
PPubl, 8A, Cushman Lab, Foram. Res., 1047, p. 29,
fushman and Reuz, L oel, Special Pabl, 240 1948, p.o 15,
Cavillier and Nzakall, Poram. Aquitaine, Prem. TPart,,
1444, p. 40, pl. 14, fiz, 4.

A few rather typical specimens were found in the
Chilean material. The species is known from the Eo-
cene of France, Austria, Trinidad, and California.

Dorothia principensis Cushman and Berimuder
Plate 2, figures 8, 9

Dsrothia  principensis  ushman and  Bevmudez,  Conlr,
Cashman Lab. Foran, Res. vol, 120 1036, p. 57, pl 16,
figs, & 4. —Cushman, I ¢, Special T'ubl, 8, 1837, po 87,
pi. 9, Hags, 20, 21 -~Bermudez, Mam, Sce. Cubana Hist,
Nat,. vol. 12, 1838, p. 4. —Cushman and Siegtus, Contr,
cushman Lab. Foram. Rex,. vol. 15, 1939, p. 24, pl, 6,
s, 23 Trans, San Diegoe Soe, Nat, Hist,, vel, 9, 13942,
3. 402, pl, 15, fig. S.—Berzquist, RBull, 49, Mississippi
Ninte (el Survey, 1942, p. 18, pl 1, fig. 12.—Curran,
Bull, Amer. Assoc, etr, Geol., veol, 27, 1943, pp. 1378,
1381 Qists).—Cushman, Special Tabl. 8A, Cushman
Laly, Foram, Res., 1847, p. !9 —Bermuydez, L. ¢., Hpe-
cial Tabl, 25, 1949, p. 85, pl. 4, figs, 41, 42.

Numerous specimens, many showing great distor-
tion, appear to belong to this species described from
the Eocene of Cuba and recorded also in the Eocene,
Kreyenhagen shale of California, Yazoo clay of Missis-
sippi, and Abuillot formation of Haiti.

Genus Tritaxilina Cushian, 1911
Tritaxilina colei Cushman and Sicgfus
Plate 2, hgure 10
Tritaxilina colel Cushman and Slegfus, Contr. Cushown
Tah, Toram, Wes., vol. 11, 1935, . 82, pl, 14, figs, 5,
6.—Cushman, 1. o, Specia) Publ. 8. 1937, po 153, pl, 18,
figs, 1-3.—Bermudez. Mem. Soc¢. Cubana Hist, Nat..

vel, 12, 1938, p. 24, —Cushman and Siegfus, Trans. San
Diego Soe. Nat, His(, vol. 9, 1842, v, 403, pl, 15, figs.
12, 13 —Kelley. Bull. Amer. Assoc, Petr, Geol., vol. 27,
1043, p. 8 Qist)—Curran, 1, ¢., pp. 1378, 1381 (lists),
Murtin, Stanford Univ, Publ,, Univ, Ser.. Geol. Sel.,
val, 3, No. 3, 1943, p. 12 {list).—Cushman, Special
Publ. 8, €ushman Lab, Foram. Res., 1947, p, 54—
Bermudes, 1o, Npecial bl 25, 1848, p. 94, vl 5,
fizs, a4, 60,

This species, described from the Eocene of Mexico
and known from the Eocene of California, Cuba, and
Haiti, occurs very rarely. Specimens are robust and
typical, The 4-chambered stage of development is
prominent and the test is subquadrate in section,

Fauily MILIOLIDAY
Genns Quinqueloculina Orbigny, 1826
Quinqueloculina badenensis Orhigny
Plate 2, hgure 11
Guingueloculing badenensis Orbigny. Foran, Foss, Bass,
Pert. Viennwe, 1848, po 289, plo 240, digs, 10-12—Karrer,
Bitz, Akad, Wiss, Wien, vol. 58, pt, 1. 1868, p. 143.—

Franzenau, Foldt. Kozliny, vol, 11, 1881, p. 42.—(lod-

tug, Archiv. Ver, Freunde Nat, Mecklenhurg, 75 Jahr.,

1922, », 95

Common and abundant specimens in the uppermost
part of well P-7 (down to 307-319 meters) seem to be
wdentical with a topotype of this species from the Mio-
cene of Baden, Austria. The species 1s distinctive in
its sharply angled truncate periphery and should prove
a useful marker for the upper part of the Agua Fresca
section.

Quingueloculina sp. f, Q. imperialis G. 1D, and
M. A. Hanma
Plate 2, figare 12
Guingueloculina Imperialis G, 13, and M. A, Hanna, Univ.,
Washingion Publ. Geol.. vel. 1, No. 4, 1924, . 38, pl.
1%, figs. 7. &, 10.—Beck, Journ., Pal., vel. 17, 1943, p.
392, plo 898, figs, 8, 10 -—Cushman and Frizzell, Conlr,
Cushman Laly. Foram. Res.. vol. 18, 1843, n. 82, pl.
14, fig. l.—Cushman and R. B, and K. . Xtewartl.
Bull. 26, Oregon Dept, Geol. and Min. Ind., pt. 4, 1847
(1948} . 74, pl 9, fig, 3.——Rau, Journ, Pal., vol. 22,
1948, 1. 159, pl. 27, fAgs. 12-14.

Scattered specimens from throughout the section are
referred to this species described from the Eocene of
Washington. They are smaller than normal and many
of them are immarure.

Genus Massilina Schlumberger, 1893
Massilina decorata Cnslinan
Plate 2, figure 13
Massiling decorata Cushman, 17, 8. Geol. Survey P’rof.
Paper 120-10, 1922 p. 145, pl. 34, fg. 7; Prof. Paper
133, 1923, o, —LCughman and G, D, Hanna, Proc.
Calif. Acud. Hei., ser, 4, vol. 16, 1827, p. 224, —Howe,
Journ. Pal., vol. 2, 1828, p. 175 {list),—Cushman, Contr.
Cushman Lab. Forum, Res., vol. 5, 1828, p, 40, pl. 7.
fig, 1.—Cole and Ponton, Buall, 3, Florida Stale Geol,
Survey, 1920, v, 28, pl. 16, fig. 5 —Howe and Wallace,
Louistana Geol, Bull. 2, 1832 p. 20, pl. 2, fig. 6.—
Cushman and MeMasters, Journ. Pal., vol, 10, 1938, p.
310, pl. 74, fig. 8.—Cushman, . 8. Geol. Burvey Prof.
Traper 181, 1833, p. 13, pl. 3, figs. 14-16; Conir. Cush-
man Lab, Foram. Ies., vol. 15, 193%, p. 53¢, pl. 9, fig,

13 —Galtoway and Heminway, New York Acad. Sci..
Nel, Survey Porte Rivo and Virgin Islands, vol, 8§, pt.
4, 1941, p. 314, pl. 5, fig. 1,—Bergquist, Bull. 49,
Missiasippl State Geol, Survey, 1842, p. 23, pl. 1, tig.
26, —Cushman and McGlamery, U, S, Geol, Rurvey DProf,
Paper 1978, 1042, p. 66, pl. 4, fig. &.-—Franklin.
Journ., Iral., vol. 18, 1944, p. 308, pl. 45, tig, 7.—Cush-
man, Special Publ. 16, Cushman Ladl. Foram. Res.,
1944, p, 5, pl. 1, fig. 11,—Cushman and Todd, 1, «..
Contr, vol. 24, 1948 p. 8 (list}—Cushman, Bull, 2,
Maryiland Dept. Geol, 3Mines and Water Resources,
1948, p. 227, pl 16, fig. 7.—Cuoshman and Cedersirom,
Dull, 87, Virginia Geol. Survey, 1845 (1049), p. 6.—
Bandy, Dull. Awmer. Pal., vol. 32, Ne. 181, 1849, p, 24,
pl. 2, fig, T.-—Cushman and Stone, Conty, Cashman
Lab, Foram, Hes., veol. 25, 1949, p. 78, pl 13, fig. 29.

A few small, but well-preserved specimens, showing
the ornamentation characteristic of this species, oceur
in scattered samples in the middle and upper part of
the section.
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Genus Triloculina Orbigny, 1826
Triloculina globosa (C. D. and M. A. llanna)
Platc 2, igure 14

Quingueloculing globosa G. D, and M. A, Hanna. Univ.

Washington Publ. Geol., vol. 1, No. 4, 1924, p. 58, pl.
13, figs. 1, 2.
Triloeulina globosa Beck, Journ. Pal., vol. 17. 1843, »p.

594, pl. 100, figs. 3, 4.

A few specimens were found in the Chilean material.
Except for their somewhat smaller size they are quite
typical. The species was described and recorded from
the Eocene of Washington,

Genus Miliolinella Wicsner, 1931
Miliclinella sp.
Platc 2, figure 15

Specimens similar to that figured occur in scattered
samples from the middle and lower parts of the sec-
tion. The chamber arrangement is quinqueloculine and
the aperture is unique in being a large arched opening
filled by a broad, flat tooth, similar in this respect to
Miliolinella.

Genus Pyrgo Defrance, 1824
Pyrgo sp.
Plate 2, figure 16

Rare specimens of a rather distinctive, flattened
Pyrgo are here recorded and a typical one illustrated.
In the compressed test and long, narrow apertural slit,
the species resembles P. depressa (Orbigny), a Recent
European form.

Genus Biloculinella Wicsner, 1931
Biloculinella cowlitzensis Beck, juv.
Plate 2, figure 17
Biloculinella cowlitzenyis Beck, Journ., Pal., vol, 17, 1943,

p. 594, pl. 101, figs, 8, T.—Rau. 1. ¢, vol. 22, 1848, p.

1660, pl. 28, figs, 6, 7.

In the uppermost part of the section (well P-7 at
101-108 and 188-191 meters) two single immature
specimens were found which are very close to this spe-
cies described from the Eocene, Cowlitz formation,
of Washington,

Family OPHTHALMIDIIDALE
Genus Comuspira Schultze, 1854
Cornuspira cushmani Todd and Kniker, n. sp.
Plate 2, hignre 18

Test large for the genus, composed of numerous coils
(10 or more), narrow and thin in the early part, in-
creasing little in width but rapidly m thickness as
added, periphery truncate, with the two edges angular
in young specimens, the angles becoming rounded in
adult specimens; suture very distinet, dark in the early
portion, progressively more deeply incised as growth
proceeds; wall smooth, glossy; aperture rounded quad-

rangular, broader than high, at the slightly constricted
open end of the tube. Diameter up to 1.20 mm.; thick-
ness (.20-0.30 mm,

Holotype (Cushman Coll. No. 64325) from Shaw 23,

This species differs from C. lewisensis Beck from the
Eocene Cowlitz formation of Washingron in its more
numerous and narrower whorls and its truncate rather
than smoothly rounded periphery.

Specimens are quite uniform in character, but a few
strongly megalospheric ones differ in being less thick
at the periphery which itself may be somewhat rounded
instead of truncate.

Family TROCHAMMINIDAFE,
Genus Trochammina Parker and Jones, 1859
Trochammina? sp.

Platc 2, figure 19

Fairly abundant specimens are referred to this genus
with some question, They are all extremely distorted,
but so far as can be determined, the chambers were
few, large, distinct, and inflated, the sutures Incised,
and the wall coarsely arenaceous but neatly cemented
and flexible, They resemble somewhat one of the forms
referred to T. teasi Cushman and Ellisor from the Eo-
cene Verdun formation of Peru (Cushman and Stone,
Contr. Cushman Lab. Foram. Res,, vol. 25, 1949, p.
78, pl. 13, fig. 27).

Family LAGENIDAE
Gcenus Robulus Montfort, 1808
Robulus alato-dimbatus (Giimbel)

Plate 2, figures 22, 23

Robulina alate-limbata Giimbel, Albhandl. kén, bay, Akad.
Wiss, Miinchen, CL M, vol. 10, 1870, p. 641, pl. 1, fig.
79,

Cristellaria.  alate-limbata Cushman and Applin, Bull.
Amer. Assoc, Petr. (leol., val. 10, 18928, p. 171, pl 8.
sz, 8.

Robulas alate-limbatus Cole, Bull, Amer. Pal., vol. 14,
No, 51, 1927, p. 18, pl. 4, fig. 1.—Howe and Wallace,
Louisiana Geel, DBull. 2, 1932, p. 37, pl. 3, fig. 2.—
Cushmun, U, 8. Geol, Survey Prof. Paper 181, 1435,
. 13, pl. &, fig. 2.—Coryell and Embich, Journ. 1%al.,
vol, 11, 1987, p. 288, pl. 41, fig. 16.—Howe, Geol. Bull.
14, Loulsiana Geol. Survex, 1939, p. 40, pl. 4, fig. 18,
—Bergauist, Rull. 49, Misgissippl State Geol. Survey.
1942, p. 26, pl. 3, fix. 7.—Cushman and Siegfus, Trans,
San Diege foc. Nat., Hist,, vol. 8, 1842, p. 404, pl. 15,
figw., 19-21.~—Cushman and Applin, Contr. Cushman
Lal. Foram. Res., vol. 18, 1643, p. 33, pl. 7, fig. 11.—
Cushman and Simonson, Journ., Pal., vol, 18, 1944, p.
194, pl. 306, fig, §.—Cushman and Todd, Contr. Cush-
man Lab. Foram., Res,, vol. 21, 1945, p. 13, pl, 3, fiz.
11.—Cushman, Bull, 2, Maryland Dept. Geol., Mines
and Water Resocurees, 1948, p. 227, vl 16, Hg. &,

Numerous specimens have been compared with topo-
types from the Eocene of Bavaria and are quite
typical. The species is widely known, particularly in
the Eocene.
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Robulus arcuato-striatus (1 lantken),
var. carolinianus Cushman
Plate 2, figwre 24

Robulus  arcuate-striatus  (Hantken), var. earolindianus
Cushman, Contr, Cushman Lab, Foram. Res.. vel. ¢,
1423, p. 4. pll 1, fig. 9:; U, 8. Geol. Survey Trof. Paper
181, 1935, ». 17, ph 6, fig, 6.—Coryell and Embich,
Journ, Pal. vel. 11, 1887, p. 283, pl. 41, fig. 18.—
Dergquist, Bull, 49, Mississippl Btute Geol, Survey,
4z, po 27 plo 2, fig, 23 —Cushman, Special Publ, 16,
Cushman Lab., Foram, Res., 1946, p. 10, pl. 1, fig. 14,

Robulus of. R, areuato-striatus, var. carolinianus Cush-
man and Simonson. Journ. Pal.. vol. 18, 1044, ». 194,
pl. 30, fig. 10,

Specimens which seem to be quite close to this vari-
ety, known from the Jackson formation of Eocene age

uf North America, occur in a few samples,

Robulus sp. ¢f. R. inoratus (Orbiguy)
Platc 2, figurcs 20, 21
Robulina  inornata Orbigny, Foram, Poess. Dass, Tert,

Vienne, 1848, p. 102, pl. 4, figs, 25, 6.

Specimens resembling this widely recorded species
oceur in some numbers throughout the Chilean section.
They are rather close to R. alato-limbatus (Giimbel)
in appearance but the tangential sutures are slightly
curved, and the chambers more numerous than in R,
alato-limbatus. The character of the periphery is vari-
able, some being keeled and others merely acute. A
few specimens have the chamber walls collapsed
around the prominent umbo.

Robulus limbosus (Reuss)
Plate 2, figure 26

Raobaling limbosa Reuss, Sitz, Akad, Wiss, Wien, vol. 48,
pt. 1. 1863, ». 535, pl, 6, fig. 69, —Haniken, Mitth, Jahrb.
K. Ungar. geol. Anstalt, vol. 4, 1875 (1881), p. 37, plL
6, fig, 17,

This species, described from the Oligocene, Septaria
clay, of Offenbach, and also known in the Eocene of
Europe, occurs commonly in the Chilean material. The
species 1s characterized by its rather prominent, lim-
bate, and curved sutures, small umbo, flat test, and
rather broad, sharp keel.

Genus Lenticulina Lamarck, 1804
Lenticulina convergens (Bormeniunn)
Plate 2, figures 25, 27

Cristellaria  convergens Bornemann, Zeitschr. deutsch.
Lo A27, vl 13, figs, 16, 17,

geol. Ges., vol, 7, 1

Specimens of this widely recorded species are fairly
common. It was originally described from the Oligo-
cene of Hermsdorf, near Berlin, Germany.

Genug Astacolus Montfort, 1808
Astacolus sp. of, A, erepidula (IFichte] and Molly
Plate 2, figure 28
Nautilus crepidula Fichtel and Moll, Test. Micr., 1803,
p. 1087, pl, 18, figs, & h, i
Forms similar to that figured are rare but quite con-
stant in character.

Astacclus skyringensis Todd and Kuiker, n. sp.
Plate 2, figure 29

Test small for the genus, inflated in the center but
compressed toward the periphery and toward the aper-
ture which is strongly protruding, close-coiled in the
young, adult with the last several chambers greatly in-
creasing in length and tending to uncoil, with a nar-
row sharp keel; periphery acute and chambers indis-
tinct, about 6 in the close-coiled whortl; sutures indis-
tinct except the last one or two, not depressed; wall
ernamented by numerous, straight, sharp costae nearly
parallel, but tending to converge toward the aperturc;
aperture a protruding, radiate cap set at the souter
edge of the last-formed chamber. Length 0.50-0.60
mm.; thickness 0.20-0.25 mm,

Holotype {Cushman Coll. No. 64343) from Ruby 4.

This species is characterzed by its distinctive orna-
mentation which obseures almost complerely the su-
tures and chambers. It is restricted to the lower part
of the middle and the upper pare of the lower Agua
Fresca.

Genus Marginulina Orbigny, 1826
Marginulina abbreviata Neugchoren
Plate 2, fignres 36-39

Marginalina abbreviata Neugeboren, Verh, Milth. Sieben-
bhurg, Ver, Nat., Jahrg, 2, 1831, p. 129, pl. 5, fig. 4;
Trenkschr, Akad, Wiss, Wien, vol, 12, 1856, n. 102.—
Cushman and ®llisor, Journ, Pal., vol. 19, 1943, p, 554,
pl. 73, fig. 16.

Marginulina cf. M. abbreviata Cushman and Stainforth,
Special Publ. 14, Cushman Tab. Foram. Res.. 1945,
p. 23, pl 3. fig, $.—Cushmnn, 1. e, Specia]l Publ, 16,
1946, p. 12, pl. 3, fig, T.—Cushman and Reuz, 1L o,
Special ubl. 220 1947, po 13, pl. 4. fig, 2.

This widely recorded species occurs fairly commonly
thronghout the section. The four figured specimens
(two microspheric and two megalospheric) illustrate
the range in variation, The more inflated specimens
tend to resemble M. subbullata Hantken but do not
seem to be the same.

Marginulina nuttalli Todd and Kniker, new name
Plate 2, figures 30, 31

Cristellaria sublituus Nuttall (not Marginulina sublitvus
Orlignyd, Jowrn, Pal., vel, §, 1932 p. 11, pl. 1, figs,
13, H.—Dahuer and Bermudez, Mem. Hoe. {‘ubans
Hist, Nat., vel. 16, 1836, p. 2536, Dermudez, 1. ¢., val.
12, 183%, p. 2.
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Marginndina sublifuus Dedberg, Journ. Pal., vol. 11, 19237,
. 1T0,—DBerwquist, DPBull, 48, wiate Geol,
RFurvey, 18420 po 380 o 4, figs. 1, 3 —Cushman and
Ktaianlorth, Npeeial Publ. 14, Cushman Lab, Feram.
Res., 1944, 1, 23, ph 16, fig, 14, —Cushman and Ellisov,
Journ, Pal.. vol, 1%, 1945, p. 354, ol 73, fizs, §-15.—
Cushman and Renz, Speeial Publ, 22, Cushman Lab,
Foram., Nes,, 1947, p. 4. —Bermudez, 1. ¢,
Publ. 28, 1949, po 1410 pho 80 figs. 27, U8,

Astacolus sublituus Galloway and HMeminway, New York

AMisgissippi

Special

Acud, Sel,, Heio Burvey PPorto Rico and Virgin Islands,
vol. 3. pto 4, 1941, p. 335, pl. 8. fig. 11.—Henx, Mem.
42, Geol. Boc. Amer., 1848, p. 115 —Bandy, Bull. Amer.
PPal., vol. 32, Ne. 131, 1944, p. 42, pl. 5, fig. 13,

This species described from the Oligocene of Mexico
occurs rarely, but specimens are quite typical. The
form requires a new name as the specific name was
first used in Marginuling in 1826 for a Recent form
from the Adriatic,

Marginulina asperuliformis (Nuttall)
Plate 2, figurces 32-34
Cristeilarin asperalifarmis Nattall,
1930, p. 282, plo 23, fiwgs. 9, 10,
Marginulina asperuliformis Rermudex, Mem. Sec. Cubana
Hixt., Nat., vol. 12, 1938, 1, 15, —Qugshman and Siegius,
Contr, Cashman Lab. 1438, p.
24, ph 6, fgs. 1-3; Trans. San Diego Soc. Nat. Hist,,
vol, B, 1042, p, 408, pl. 16, figs, 1%5-20 —Kelley, Bull.
Amer. Assoc. Petr. (ool vol. 27, 1843, p. 8§ (istl—
Curran, 1. oe., np. 1378, 1381 {istsl—DMartin, Rtantord
U'niv. Pabl,, Univ, Ser., Geal. Hei., %, 1943,
1. 11 {list),

Journ, Pal,, vol, 4,

Foram. Res., val, 15,

vol. 3, No.

This species described from the Eocene, Aragon for-
mation, of Mexico and also known in the Eocene of
Cuba and California, occurs commonly or abundantly
throughout the section.
pared with the types and appear identical, but, like the

Specimens have been com-

types, show considerable varation in degree of orna-
mentation. Also, micro-, and megalospheric forms dif-
fer somewhat in appearance as shown by the figured
specimens,

A somewhat similar form was described from the
lowest middle Eocene of New Zealand, Marginulinop-
siv waiparaensis Finlay (Trans, Roy. Soc. New Zea-
land, vol. 69, 1939, p. 317, pl. 26, figs. 45, 46).

Marginnlina sp.
Plate 2, figure 35
A few specimens of a finely costate species seem to
represent an undescribed species. They seem to be
closest to Marginulina distincta Coshman and Bermu-
dez of the Paleocene, Madruga formation, of Cuba.

Genns Dentalina Orbigny, 1826
Dentalina consobrina Orbigny
Plate 3, figures 1, 2

Pentaling consobring Orbigny, Foram, Foss,
Yienne, 1846, p, 46, ph 2, figs. 1-3.

Bass, Terl,

‘Typical specimens occur throughout the section. The

species was described from the Miocene of the Vienna
Basin and is widely known from Eocene to Recent.
All, except immature specimens, are fragmentary.

They vary from straight to arcuate but all have an

initial spine.

Dentalina cooperensis Cushman

Platc 3, figure 3
ryuperensis Cashman  Lals,
Foram. Res., veol. %, 1833, p, §, pi. 1, fig. 17; U, &,

26, pl
Roc,

Dentalina Cushman, Contr,

{reol. Survey Prof. Paper 151, 1835, v,
$,—=Palmer and Bermudez. Mem. Cubann Hist,
Nat,, vel, 10, 1838, p. 263, pt. 15, fg. 17.—Coryell and
Embich, Journ. Pal.. vol. 11, 1937, p, 283, pl. 42, fie.
T.—UBerguuisi, Bull. 4%, Mississippi Ntate Geol. Survey,
1942, p. 42, vl H, lig, S.—Cushman and Simonson,
Journ, Pal,, vol, 18, 1844, p. 186, pl. 31, figs, 5-7.—
Cushman, Special Publ, 18, Cushman Lab. Foram. Res.,
1946, p. 12, pl. 3, figs, 13, 14; Bull. 2. Marviand Dept.
Geol.. Mines and Water Resources, 1948, n. 229, pl. 17,
fig. 2.—-Cushman and Cederstrom, Bull. 8%, Virginia
Geal. Survey, 1845 (1949), p. 1¢,—Cuvillier and Szakall,
Foram. Aguitaine, Prem, Dart,, 1949, p. 78, pl. 28, fiw.
22 —Bermuidez, Special Publ, 25, Cushman Lab. Foram.
Res,., 1549, p. 143, pl. 4, fig. 46,

8, fiws. 3,

A few specimens seem to belong to this species al-
though they show considerable variation in stoutness
of the test and inflation of the chambers. The species
was described from the upper Eocenc of South Caro-
lina, and is widely known in the Eocene and Oligocene,

Dentalina cooperensis Cusluman,
var. gracilescata Cushman
Plate 3, figure 4
Pentalina cosperensis (‘ushman, var. gracileseata Cush-

may, Hpecial TPobl, 16, Cashman Lab, Foram.
1946, p. 13, pl. 3, fig. 14,

Bes.,

A few slender specimens, all from the outcrop sam-
ples and more abundant in the lower part of the sec-
tion, appear to belong to this variety described from
the Cocoa sand member of the Jackson formation.

Dentalina mucronata Ncugeboreu
Plate 3, figure 5

Dentaling mueronata Neugeboren, Denkschr., Akad. Wiss.
Wien, vol, 12, 1856, p. 83, ol 3, fiss. R-11,

Typical specimens of this widely distributed species
occur throughout the section but never abundantly,

Dentalina soluta Reuss
Plate 3, figure 6

Dentallua soluta Reuss, Zeitschr, deulsch, geol, Ges,, vol.
3, 1851, p, 60, pl. 3, fig. 4.

Rare specimens were found i 3 samples.

Dentalina elgansoensis Todd and Kuiker, n. sp.
Plate 3, figures 7, 14

Test elongate, cylindnical, slightly arcuate, very

(15)




slightly tapering, imtial end usually somewhat en-
larged; chambers distinct, few, later ones slightly in-
flated, not much increasing in size as added; sutures
distinct, straight, horizontal, limbate, strongly de-
pressed in the later portion; wall thick, ornamented
by 10 to 12 high, sharp, serrate, longitudinal costae,
continuous across the sutures, with additional ones
being intercalated as the test grows; aperture radiate,
excentric, protruding. Length up to 2.50 mm.; diam-
cter 0.35-0.45 mm.

Holotype (Cushman Coll. No. 64367} from Mohr 21
It is common at the type locality and also occurs at
Thomas sample No. 148. It should prove to be a good
marker for the lowermost part of the section.

It differs from D. bevani Cushman and Cederstrom
In its stouter test without an initial spine and in its
high serrate costae,

Dentalina patagonica Todd and Kaiker, 1. sp.
Platc 3, figure 15

Test elongate, cylindrical, not much tapering, initial
end bulbous except in strongly microspheric specimens;
chambers distinct, inflated, later ones more inflated
than earlier ones, not much increasing in size as added;
sutures distinct, incised, limbate, horizontal;
thickly covered with rather coarse, blunt spines, with-
out any regularity of arrangement, spines less well
developed on the last-formed chamber; aperture radi-
ate, protruding, excentric. Length up to 2 mm.; diam-
eter .25-0.35 mm.

Holotype (Cushman Coll. No, 64370) from Shaw 39.

Specimens are found throughout the section but are
nowhere very abundant. In some respects they resem-
hle D, hispido-costate Cushman and Siegfus from the
Kreyenhagen shale of California, but they lack any
sign of costae, and the chambers are more compactly
set together. Except for its aperture which is excen-
tric, it is quite close to Dentalina halkyardi Cushman
from strata of Jackson age in South Carolina.

wall

Genus Nodosaria Lamarck, 1812
Nodosaria hispida Orbigny
Plate 3, figure 20

Nodosaria hispida Orbigny, Foram, Foss. Buss. Tert. Vi
enne, 1846, p. 35, pl, 1, figs, 24, 25,

Rare specimens occur in scattered samples through-
out the section.

Nodosaria latejugata Giinbel
Plate 3, Aigures 8, 17

Abbhandl, kim,
18%0. p.

Nodasaria latejuguta Giimbel,
Wiss, Miinchen, CL I vol 14,
32,

bay. Akad.
819, pi. 1, fig.

This large species described from the Eocene of
Bavaria and widely known in Europe and America
occurs throughout the section. Specimens are uncom-

mon and all except young forms all broken. Two forms
occur: the megalospheric with few inflated chamhers
and the microspheric with more numerous, not inflated
chambers and the whole test smoothly tapering.

Nodosaria longiscata Orbigny
Plate 3, Agures 9, 10

Nodosaria longiscats Orbigny., Foram. Foss, Bass,
1846, p. 82, pl. 1, figs, 10-12.

Tert.
Vienne,
Typical fragmentary specimens of this widely known

species occur fairly commonly throughout the section.

Genus Chrysalogonium Schubert, 1907
Chrysalogonium magallanicman Todd and Kuitker,
. $p.

Plate 3, figures 11-13

Test elongate, cylindrical or very slightly tapering,
initial and apertural ends hoth bluntly rounded; cham-
bers few, usually broader than long, not much increas-
ing in size as added, last-formed chamhers slightly in-
flated; sutures indistinct in the early portion, Iater be-
coming progressively more deeply incised, horizontal;
wall ornamented by numerous longitudinal costae,
about 12 to 20 on the complete circumference of the
test, high, sharp but not serrate, continuous across the
sutures; aperture a finely cribrate cap as a low cone
on the last chamber, with earlier apertures as revealed
by the breaking away of subsequent chambers having
the pores fewer and larger and geometrically arranged
on the apertural plate, apparently a result of resorb-
tion of the shell material. Length (incomplete) of
largest specimen observed 1.80 mm.; diameter 0.22-
0.32 mm.

Holotype (Cushman Coll, No. 64378) from well P-7,
at 118-121 meters,

The species occurs in abundance in the type sample
and at 121-127 meters and in Shaw 39, and very rarely
1 the upper Agua Fresca of the Mina Rica No. 1 well.
Single specimens were found at 358-560 meters and at
967-972 meters in well P-7, but their origin may have
been contamination.

This species differs from €. breviloculum Cushman
and Jarvis from the Miocene of Trinidad in its much
smaller size, more numerous and delicate costae, and
fess deeply incised sutures.

Genus Pseadoglanduling Cuoshinan, 1929
Pseudoglandulina conica (Neugehoren)

Platc 3, figure 16

Glanduling coniea Neugehoren, Verh, Mitth., Siebenburg.

Ver., Nat., Jahrg, 2, 1851, p, 51, phL 1, fig. 3.—Bandy,
Jull, Amer. I'al, vol. 32, No. 131, 1949, p. 48, pl. 8,
Tigs, 10, 11

Psewdoglanduling eoniea Cushmun and Rurksdale, Contr.
Depl, Geol., Stanford Univ., vol. 1, No. 1, 1980, p. 63,
pi. 12, figs, tull, 2, Maryland Dept.
Geol., Mlines, amd Water Resources, 1848, p. 220, pl. 17,

1-3.—Cushman,
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fix, T.-—Cushmuan and Cederstrong Buall, 67,
tieol, Nurvey, 1940 Q18495 p. 18, ol 4, Fermu-
Foram BRoes, 1049,

Vippinin

fig, 2

dez, Npecial Publ, 25, Cushman L,

o 1681, pl 18, fix, 34,

This species occurs rarely but is quite constant in
its characters; having inflated chambers separated by
incised sutures, and a protruding radiate aperture, It
was described from Hungary and s widely recorded
from Miocence and Eocene.

Genus Frondicnlaria Defrance. 1824
Froudicularia capitana Cushman and Stonce
Plate 3. hgare 21
Frondicularin capitana Cushman and Stone, Conir. Cush-

mattr Lab, Foram. Res., vol, 250 1849, n
0-11,

31, pl. 8, Hes

A single fragmentary specimen from well -7 at 786-
790 meters scems to be wentical with this species de-
scribed from the Focene, Chacra formation, of Peru,

Another fragmentary specimen was found in H. W.
Thoms' sample 327, Peninsula Brunswick, from the
middle Agua Fresca.

Genus Palmula Lea, 1833
Palmula magallanica Todd and Kniker, n. sp.
Plate 3, figure 22

Test Jarge for the genus, intial Robulus-stage raised
and limbate, later part compressed, periphery truncate
exeept around the Robulus-stage where 1t 1s acute and
Leeled; chambers distinet, uniserial ones increasing in
width as added and not much embracing coiled ones;
sutures raised and limbate; wall thick, ornamented by
the limbate sutures and a few short, costae longitudi-
nally placed over the bulbous initial stage; aperture
radiate, slightly projecting.  Length
served) 2.25 mmn.; thickness of nitial part 0.75 min.;
thickness of later pare 0.25 mm.

Holotype (Cushman Coll. No. 64384) from Ruby 2,

This species differs from P. meglameryae Toulmin
i its ornamentation of rased sutures and longitudmal
ribs and its thicker and more conspicuous initial part.

This species is very rare but should be easily recog-
nized cven in fragmentary form. It has been found
with a limited range both above and below the con-

{maximum ob-

tact of the nuddle and lower parts of the Agua Fresca.

Genus Lagena Walker and Jacob, 1798
Lagena hispidula Cushman
Plate 3, figure 18

Lagena hispidula Cushman, Bull, 710 U, 8. Nat, Mus., pt.

S01813, p.o 14 plo oo otigs, 3 doe~Herou-Alen and Bar-
19320 po D84, pl. 14,
fisr, 6, — Barland, L oo vel, 7, 1833 po 1135 vel, 10,
a4, p.o 152, pl 6, figs, 38-60; vol, 13, 18348, p, 47.—
Cushian and Gray, Special Publ, 14, Cushman Jala
21, ploo4 fiwe b

land, Discovery Repoits, vol. 4,

Foranm, Res,, 1H46, p.

Typical specimens occur rarely. The species was de-

scribed from Recent Pacific and Antarctic material and
also recorded from the Pleistocene of Timms Pomnt,
California.

Lagena striatopunctata Parker and Joncs
Lagemn suleata Walker anmd Jacoh, var, siriatepuncetata
Parkey

v Jones, Philos, Traos, 1865, no 350, pl, 128,

figs.

Single specimens found in three samples: well P27
at 121-127 and 374-380 meters, and Ruby 5, appear to
belong to this distinctively ornamented specics.

Lagena substriata Williamson
Plate 3, figure 19

Lagena substrinta Willlamson, Ann, Mo Nat, st seyn,

20 vel 1, 1848, u» 14, pl 2, fig, 12,
This species of Lagena, fincly striate with an elon-

pate, slender neck, occurs rarely.

Family POLYMORPIHINIDAL,
Genus Guttalinag Orbigny, 1839
Guttulina irregularis (Orbigny)
Plate 3, fgure 28
Globulina irregularis Orbigny, Foran. Foss.
Vienne, 1848, p, 2¢6, ph 130 figs, 9, 100
Guttulina irregularis Coshman and Ozawa,

Nat. Mus=.. vol. 77, dvt, &, 1830, p 2

pLoT, s, 1,02

Buss, Tert,

Prov,

b figs

This widely recorded species oceurs in the Chilean
material. Specimens are all smaller than typical.

Genus Globulina Orbigny, 1839
Globulina rotundata (Borncmann)
Platc 3, figure 26
Guttaling refunduata Bornemann, Zeitsehr. deulseh, geol,
Gex.. vol. 7. 1835, p. 348, pl. 18, He 4.

Globulina ratundatas Cushman and Ozawi,
Nat, Mus., vel, 77 Art. &)

Frroe, U7, X,
1836, p. 84, plo 210 tes 3, 4

This species occurs rarely throughout the section,

Genus Pyralina Orbigny, 1839
Pyruhina sp.
Plate 3, figure 27
Small and possibly immature specimens seem to be-
long in this genus but are inadequate for identification.

Genns Sigmomorphinag Cushman and Ozawa, 1928
Sigmomorphina sp. of. 5. trinitatensis Cusliman and
Ozawa
Plate 3, hgures 23, 24
sigmemorphina trinitatensis Cusliman and Ozaowa,

UL Nat, Muas, vol, 77, At 6
fhgs, 1,2,

IR YTIIN
1H230 p. 134, plo 36,

Specimens somewhat like this species known from
the Eocene and Oligocene of Trnidad and the Domini-

(17)



can Republic occur in scattered samples throughout the
section., Most of the specimens seem to be immature,

Sigmomorphina chileana Todd and Kniker, u. sp.
Plate 3, figure 25

Test elongate, almost rhombic, greatest breadth
about the middle, compressed and strongly twisted,
periphery rounded, slightdy if at all indented, apical
end rarely with a spine, usually sharply rounded but
less so than apertural end; chambers few, elongated,
not inflated, arranged in a sipmoid series; sutures
gently curved, not depressed; wall smooth; aperture
protruding, radiate. Length (.60-1.00 mm.; breadth
0.35-0.50 mm.; thickness 0.25-0.30 mm.

Holotype (Cushman Coll. No. 64399) from Shaw 39.

This species occurs abundantly in scattered samples
in the upper part of the section only, It differs from
S. vaughani Cushman and Ozawa in its more elongate
and narrower test, its greater compression and its more
sharply pointed apical and apertural ends,

Genus Glandulina Orbagny, 1826
Glandulina laevigata Orbigny
Platc 3, figures 29, 30
Glandulina laevigata Orbigny. Foram. Foss, I3ass, Tert.

Vienne, 1846, p. 29, pl. 1, figs, 4, §.

Rather large and thick specimens occur in few num-
bers throughout the section. Sutures and chambers are
indistinct. The radiate aperture is large but does not
project beyond the oval outline of the test.

Family NONIONIDAE
Genus Nonion Montfort, 1808
Nonion wilcoxeusis Cushman and Ponton
Plate 3, figure 34

Nunion wilcoxensis Cushman and Ponton. Contr, Cushman
Lab. Feram. Res., vol. 8, 1932, p. 64, pl. 8, fig, 11—
Cushman and Garrett, 1. ¢, vol. 15, 1939, p. 81, pl. 14,
fig, 14,—Cushman, U7, S, Geel, Suvvey Prof. Paper 191,
1939, p. 5, pl 1, fiz. 16 —Kellex. Bull. Amer. Assoc,
Pelr, Geol., vol, 27, 1943, p. & (Jist).—Martin, Stanford
Univ, Pull., Univ. Ser., Geol. Beil, vol. 3, No, 3, 1943,
o 11 {listh
Rare specimens were found in the upper part of the

section in well P-7, between 121 and 191 meters, The

species was described from the Wilcox group Eocene
of Alabama and has been recorded from the Eocene,

Anita shale and Lodo formation, of California.

Genus Nonignella Cushman, 1926
Noniouella sp.
Plate 3, figure 33
Three single specimens of a small Nownionella are re-

corded, although they are insufficient for identification.
They are from Shaw 10 and 34 and Mohr 21. Cham-

bers are few and the ventral umbilicus is relatively
large and open.

Genus Elphidinm Montfort, 1808
Elphidinm skyringense Todd and Kniker, n. sp.
Plate 3, figure 39

Test close coiled, compressed, depressed at the um-
bilici, periphery acute but not keeled; chambers about
12 in the adult whorl, narrow, very strongly curved,
not much increasing in size as added, chamber divi-
sions obscured by the ornamentation; sutures deeply
depressed, retral processes strongly developed in that
each suture is bridged by about 9 prominent but nar-
row rods connecting the raised inter-sutural ridges
which actually do not represent the suture lines but
the chambers instead; wall completely covered hy a
reticulate network formed by the very strongly curved,
raised, and limbate inter-sutural ridges and the prom-
mnent retral processes, apertural face ornamented by
very fine and irregular striations; aperture a series of
pores along the base of the apertural face. Diameter
(L60-0.80 mm.; thickness 0.30-0.40 mm.

Holotype (Cushman Coll. No. 64407) from Ruby 5.

This species is an index fossil for the middle part of
the Agua Fresca formation down to the basal beds,
and it occurs abundantly. It differs from E. hampden-
ense Finlay from the lower Bortonian of New Zealand
m having more numerous chambers and retral pro-
cesses and consequently a more crowded reticulate
ornamentation, and in being somewhat more closely
coiled and in having the apertural face ornamented by
a fine pattern of wavy lines.

This species was named for the “Skyring formation,”
by which name the Agua Fresca formation was for-
merly known.

Elphidium patagonicuin Todd and Kniker, n. sp.
Plate 3, figure 35

Test slightly compressed, close-coiled, apertural face
bulging, periphery subacute, not lobulate; chambers
distinct, about 10 in the adult whorl, curved, not much
increasing in size as added; sutures distinct, curved,
deeply depressed, each suture bridged by 4 or 5 broad
and prominent retral processes; wall perforate, orna-
mented by inter-sutural ridges and a reticulated pat-
tern of raised ridges which may be eroded, the rerral
processes resulting in a rather coarsely pitted appear-
ance on eroded specimens, apertural face ornamented
by very fine striations; aperture a series of Jow, arched
openings along the base of the apertural face. Diam-
eter (1.42-055 mm.; thickness 0.27-0.35 mm.

Holotype (Cushman Coll. No. 64411) from well P-7
at 118-121 meters.

This species is an index fossil for the upper part of
the Agua Fresca. It differs from E. skyringense n. sp.
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in its smaller, thicker test with a subacute periphery,
in its fewer retral processes resulting in the appearance
of a coarsely pitted surface instead of a reticulate one,
and in its sutures being much less strongly curved.

Elphidiom aguafrescaense T'odd and Kniker, n. sp.
Platc 3, figurc 36

Test compressed, periphery subacute, not lobulate;
chambers distinct, 10 to 12 in the last wherl; sutures
distinct, very strongly curved, depressed, retral pro-
cesses large and prominent, 6 or 7 along cach suture;
wall perforate, covered by a reticulated network which
in some instances is worn off leaving a smooth surface
except for the retral processes and a ring of raised
knobs of clear shell material around the umbilici; aper-
ture a series of low, arched openings, about 6, along
the base of the apertural face. Diameter 0.40-0.30
mmn.; thickness 0.20-0.25 mm.

Holotype {Cushman Coll. No, 64409) from Thomas
69.

This species is an index fossil for the basal part of
the middle Agua Fresca. It differs from Z. skyringense
n. sp. in the ornamentation being less elaborate, in
the chambers being fewer and more distinct, and in
the inter-sutural ridges being broader.

Elphidium chilenum Todd and Kuiker, n. sp,
Plate 3, figure 37

Test compact, thick, umbilici depressed, periphery
broadly rounded, shightly lobulate; chambers distinct,
narrow, curved, 8 or 9 in the adult whorl, not much
increasing in size as added, later ones slightly inflated;
sutures distinct, slightly curved, later ones slightly de-
pressed, retral processes short and inconspicuous; wall
perforate, smooth; aperture a series of very small
arched openings along the base of the apertural face.
Diameter 0.35-0.40 mm.; thickness 0.25 mm,

Holotype (Cushman Coll. No. 64414) from Shaw 10,

This species is an index fossil for the upper part of
the lower Agua Fresca formation, It differs fromi E.
articulatum (Orbigny) from Recent material from the
Falkland Islands in its thicker and closer coiled test
and somewhat more prominent retral processes.

Elphidivin lauritaense Todd and Kniker, n. sp.
Plate 3, figurc 38

Test compact, thick, close coiled, depressed at the
umbilici, periphery broadly rounded, slightly lobulate;
chambers fairly distinct, about 18} in the last whorl,
not much increasing in size as added; sutures depressed,
shightly curved, retral processes short but numerous;
wall perforate, smooth, retral processes resulting in a
reticulate surface; aperture a series of very small, low,
arched openings along the base of the apertural face.
Diameter 0.45-0.60 mm.; thickness .30-0.35 mm.

Holotype (Cushman Coll. No, 64416) from Thomas
148,

This species is an index fossil for the lowermost part
of the Agua Fresca section. It differs from £. chile-
nwm, 0. Sp. in its larger size, and in its more numerous
chambers and more prominent retral processes which
result in a reticulate surface pattern which is lacking
in E. chilenum, It also resembles E. saginatum Finlay
from the middle Eocene of New Zealand, but differs
in having more chambers and in lacking the umbilical
ornamentation of E. saginatum.

This species was named for the Cerro Laurita anti-
cline, where it was found well developed in outerop
samples. The types were chosen from an outerop sam-
ple from the shore of Seno Skyring as specimens there
were unusually well preserved.

Fauily BULIMINIDAE
Genuos Turrilina Andreac, 1884
Turrilina robertsi (Howe and Ellis)
Plate 4, fizure 8

Bulimina rebertsi Howe and Bllis, In Howe, Geol, Bull, 14,
Touigiana Geol, Survey, 1938, p. 83, pl. 8, Hes, 32, 33.
~—Hussegy, Journ., Pal., vol. 23, 1949, p. 131,

Buliminella robertsi Martin, Stanford Univ. Publ,, Univ.
Ser., Geol. Sei., vol, &, No. 3, 1843, p. 9 {ist).—Cush-
man and Herrick, Contr. Cushman Lab, Foram. Res.,
vol. 21, 1843, p. 64, pl. 10, fig. 15.—Cushman and Todd,
L ¢.. p. 84, pl. 15, fig. 12.—Cushman and Parker, U, 5.
Geol. Survey Prof. Dlaper 210-D, 1947, p. 62, pl. 16,
tiz, 8.

Test small, short, bluntly pointed at apical end,
rounded at apertural end, consisting of 3 or 4 wharls
of chambers, greatest diameter through the last whorl;
chambers indistinct, much embracing, later ones
slightly inflated; sutures indistinct, limbate, slightly
incised; wall smooth, finely perforate; aperture a low
and elongate arched opening under the inbent edge of
the wall of the last-formed chamber. Length 0.30-0.35
mm.; diameter .17-0.20 mm.

Specimens about twice as large as the types of this
species are rather common in scattered samples
throughout the section. This distinctive small species
is known from the Eocene of Louisiana, Mississippi,
Georgia, Texas, and California, and Eocene submarine
cores on the Atlantic coast. It is placed in Turrilina
on the basis of its broad, arched aperture instead of
a comma-shaped one.

Genus Bulimina Orbigny, 1826
Bulimina pupoides Orbigny
Plate 4, figures 1, 2
Bulimina pupoides Orbigny, Foram, Koss, Basg, Tert. Vi
enne, 18468, p. 185, pl. 11, figs. 11, 12.—Cushman and
Parker, U. S. Geol, S8urvey Prof. Papev 210-D, 1947, p,
145, pl. 23, figs, 3-T.—Cushman and Renz Special Publ,
24, Cushman TLab, Foram. Res., 194& p, 25, pl. 35, fig.
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EXPLANATION OF PLATE 3

Pace
Dentaling consobring Orbigny, % 32, Shaw 100 ... ... ... .. [T 15
Dentalina cooperensis Cushman. % 32, Well P-7,223-228 meters, ... 15
Dentalina coaperensis Cushman, var. gracilescata Cushman., X 32, Mohr 21 ... 15
Dentaling mucronata Neugeboren, X 32, Shaw 34, 15

Dentalina sofuta Reuss. X 32, Mohr 72, o 15
Dentalina elgansoensis Todd and Kniker, n. sp. 7, Holotype, X 32; 14, Paratype, voung

specimen, X 25, Mohr 21, . L e e 1§
Nodosaria latejugata GumbcL 8, \Luosphenc form, x 25; I? megalospheric form, X 8.
SRaw S e e, 16
Nodozraria longiscate Orbigny. X 32. 9, initial end. M()hr 720 16
Chrysalogonium magallanicum Todd and Kniker, n. sp. 11, 13, Paratypes; 12, Holo-
type. 1la, 12, 13, side views, X 25. 114, end view showing cribrate aperture, X 32.
Well Po7, TIB-TZT MELETS, ooooii oo coeeee i ot e s e seas et et et 16
Dentaling patagonica Todd and Kniker, n. sp.  x 25, Flolotype. Shaw 39. ... 16
Preudoglanduling conica (Neugeboren). % 25, Shaw 23 . . ... 16
Lagena hispidila Cushman, X 32. Well P-7, 374-380 meters. ... ... ... 17
Lagena substriata Williamson. > 25. Shaw 335, 17
Nodosaria hispida Orbigny. x 25. Ruby 3. ... . 16
Frondicularia capitana Cushman and Stone. X & Well P-7, 786-790 meters. ... 17
Palmula magaltanica Todd and Kniker, n. sp. X 8. Holotype. Ruby 2. . . ... .. 17
Sigmomorphina ¢f. S, trinitatensis Cushman and Qzawa, x 25 Well P.7, 223.228
IDETEES. o oo oot e et eet et et e e s e 17
Sigmomorphina chileana Todd and Kniker, n. sp. X 25. Holotype. a, side view; b,
end view., Shaw 30, e e 18
Globulina rotundata (Bornemann). X 25. Well P-7, 121-127 meters. Lo 17
Pyruting sp. X 32, Well P-7, 285-29%0 meters. ... 17
Guituling irregularis (Orbignv). X 25, Well P-7, 307-319 meters. ... ... 17
Clanduling faevigata Orbigny. % 32, Ruby 3. 18
Siphonodosaria chileana Todd and Kniker, n. sp. 31, Holotype, x 25. Shaw 23. 32,
X 32, a. side view; b, apertural view. Shaw 35. . 23
Nonionella sp. X 32, a, side view; &, peripheral view. Shaw 34, . .. . ... 18
Nonion wiscoxensis Cushman and Ponton. ¥ 32, 4, side view; &, peripheral view, Well
Po7, B36-T30 MIGTEIS. oo e e e 18
Fiphidium patagonicum Todd and Kniker, n. sp. X 32. Holotype. a, side view; &,
peripheral view. Well P-7, 118-121 meters. . ... i 18
Flphidium aguafrescaense Todd and Kniker, n. sp. X 32, Holotype. Thomas 69, ... 19
Etphidium chilenum Todd and Kniker, n. sp.  x 32. Holotype. a, side view; b, periph-
eral view., Shaw 10, e 1y
Eiphidium lauritaense Todd and Kniker, n. sp. X 32, Holotype, g, side view; b,
peripheral view. Thomas 48 ... TSSO OO PU TP 19
Eiphidium skyringense Todd and Kniker, n. sp.  x 32, Holotype. a, side view: b,
peripheral view, Ruby 5. e e 14
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EXPLANATION OF PLATE 4

Pace
Buliniina pupoides Orbigny., 1, X 25,2, X 32. Rubyv 4. .. 19
Bulimina alsatica Cashman and Parker. < 32. Mohr 46. ... . 22
Bulimina carrugata Cushman and Siegfus. X 32. Mohr 64. 22
Bulimina aguafrescaensis Todd and Kniker, n. sp. X 32. Holotype. a, side view; b,
end view, Shaw 34 et 22
Angulogerina cushmani Todd and Kniker, n. sp. X 32. Holotype. «, side view; b, end
view. Well P-7, 223-228 meters. ..o o e e 23
Uvigerinag minuta Cushman and Stone. > 32. Well P-7, 136-139 meters. 23
Turrilina robertsi (Howe and Ellis). ¢ 32, Well P-7, 136-139 meters. ... .19
Virgulina sp. X 32, Well P-7, 136-139 meters. ..ot oo 22
Siphonodosaria gracilis (Pa]mu and Bermudez}. X 32. Shaw 35. oo 23
Eilipsoglandulina multicostate (Galloway and Morrey). X 32, a, side view; b, aper-
tural view. SHaW 23, e et 23
Fissuring laevigata Reuss. X 32, Shaw 35, ... ... 22
Firsurina sp. cf. F. marginata (Walker and Boys). > 32. Mohr 46 . 22
Fissurina sp. of. F. orbignyana Seguenza, X 32. Ruby 7. ... ... ... 22
Fissurina orbignyana Seguenza, var, flintii (Cushman). X 32, Well P-7, 757-763 meters. 22
Ootina squamosa (Montagu}, var. catenulata (Williamson). X 32. Shaw 35. .. ... 22
Pleurostomella aguafrescaensir Todd and Kniker, n. sp. X 32. Holotype. o, b, side
views 90° apart. Mohr 16, e, 23
Nodosarella? sp. X 32, Ruby 2. e, 23
Quadrimorphina advena (Cushman and Siegfus). X 32. 4, dorsal view; b, ventral view;
c. peripheral view, Mohr 21, e e, 25
Gyrotdina soldanii Orbigny, X 32. a, dorsal view; b, ventral view; ¢, peripheral view.
SRaW 3. e e et e 24
Alabaming atlantisae (Cushman). X 32, a, dorsal view; b, ventral view; ¢, peripheral
View. Shaw 3. e 24
Osangularia brunswickensis Todd and Kniker, n. sp. % 32. Holotype. a, dorsal view;
b, ventral view; ¢, peripheral view. Mohr 21, .. 24
Ceratobulimina sp. X 32, Shaw 43, ... 24
Eponides dupréi Cushman and Schenck. X 32. a4, dorsal view; b, ventral view; ¢,
peripheral view. Shaw 100 24
Allomorphina macrostoma Karrer. X} 32, Well P-7, 285-290 meters. ... 25
Chilostomella cylindroides Reunss. > 32, Shaw 23. ... ... 25
Clilostometloides oviformis (Sherborn and Chapman). X 32. Ruby 4. 26
Pullenia eocenica Cushman and Sieglus, 32, a, side view; b, per;pheral View, bhaw 31 26
Pullenia dlazanensis Cushman. X 32. a, side view; &, penpheral view. Shaw 31. ... 26
Allomorphina aguafrescaensis Todd and Kniker, n. sp. X 32. Holotype. 4, ventral
view:; b, peripheral view. Well P-7, 255-261 meters. ..........coooovieioiiirireiioces e 25
Globigerina patagonica Todd and Kniker, n. sp. % 32. Holotype. 4, dorsal view; b,
ventral view; ¢, peripheral view. Shaw 34, e e 26
Allomorphina conica Cushman and Todd, X 32, a, side view; &, top view. Shaw 23, 25
Anomatina chileana Todd and Kniker, n. sp. X 32. Holotype. «, dorsal view; &, ven-
tral view; ¢, peripheral view. Well P-7, 223-228 meters. ... ... . 27
Anomalina gfzrz(wwis Cnshman and Siegfus. X 32. a2, dorsal view; b, ventral view;
¢, peripheral vxew Mohr 21, e s 26
Cibicides sp. of. C. prendoungerianus (Cushman). X 32. a4, dorsal view; b, ventral
view; c, penpheral view. Shaw 31, o 28
Cibicir’fsy haydoni (Cushman and Schenck). X 32. 4, dorsal view; b, ventral view; ¢,
peripheral wiew, Ruby 4. e 27
Cibicides americanus (Cushman). X 32. a, dorsal view; b, ventral view; ¢, peripheral
view. Shaw 3l e e 27
Cibicides sp. of. €. hodgei Coshman and Schenck, X 32. o, dorsal view; &, ventral
view: ¢, peripheral view. Well P-7, 605-611 meters. ..o 27
Cibicides perlucidus Nuttall, X 32. 4, dorsal view; b, ventral view; ¢, peripheral view,
R DY 3L e et b e 27
Cibicides parki Finlay. X 32, a4, dorsal view; b, ventral view; ¢, peripheral view, Well
P, 127-136 MELETS. oo oottt e et 27
(‘zbmde; praecursorius {Schwager). X 32. a4, dorsal view; b, ventral view; ¢, peripheral
view. Well P-7, 121127 meters. ... e e I 27
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16.—Renz, Mem. 32, Geol. Soc. Amer., 1948, p. 122, pl.
6. figs. 11, 12.—Bermudez,
Lal. Foram. Res.. 1949, p.
man and Stone, 1, c¢., Contr, vol. 25,
figs. 6, 7.

special Publ. 25, Cushman
183, pl. 11, fig. 67.—Cush-
1949, p. 79, pl. 14,

This species occurs abundantly throughout the sec-
tion. A number of specimens have been crushed and
apparently recemented during fossilization.

Bulimina alsatica Cushman and Parker
Platc 4, figure 3

Bulimina alsatica Cushman and Parker, Contr, Cushman
Lab. Foram. Res., vol. 13, 1937, p. 39, pl. 4, figs. 6, T;
U. 8. Geol. Survey Prof. Paper 210-D, 1947, p. 102, pl.
24, figs. 10, 11,

Specimens apparently identical with this species de-
scribed from the Oligocene of Alsace, occur in scattercd
samples throughout the Agua Fresca formation,

Bulimina corrugata Cushman and Sicgfus
Platc 4, figurc 4

Bulimina corrugata Cushman and Siegtus, Contr. Cush-
man Lab, Foram. Res., vol. 11, 1935, p, 92, pl. 14, fig.
7; Trans, San Diego Soc. Nat. Hist.,, vol. 9, 1942, p.
411, pl. 16, fig. Cushman Lal.
Foram. Res., vol. 15, 1939, p. 64,.—Curran, Bull. Amer.
Assoc. Petr. 27, 1943, pp. 1378, 1381 (ists).
—~Cushman and Parker, U. 8. Geol. Survey Prol. Paper
210-D, 1947, p. 93, pl. 22, fig. 2.

38.—Cushman, Conlr.

Feol., vol, 27,

This Eocene species occurs in Mohr 64 and has been
found occasionally in other lower Agua Fresca samples.

Bulimina aguafrescaensis '1'odd and Kniker, n. sp.
Platc 4, figure 5

Test small, elongate, tapering from the acute initial
end to the greatest breadth across the last whorl of
chambers, triangular in section; chambers indistinct,
numerous, low, not inflated; sutures indistinct, hori-
zontal, slightly depressed; wall ornamented by numer-
ous, prominent, irregular, longitudinal costae which
cover all but the last whorl of chambers; aperture a
large and high, loop-shaped opening extending upward
from the base of the last chamber. Length 0.30-0.37
mm.; diameter 0.15 mm.

Holotype (Cushman Coll. No. 64427) from Shaw 34.

The species occurs fairly commonly at its type local-
ity and rare specimens were found in the upper part of
well P-7, at 449-456, 510-516, and 668-674 meters. The
species should form a useful marker for this part of
the Agua Fresca formation.

This species differs from B. cacumenata Cushman
and Parker in its larger size and the coarser texture of
the ornamentation. It also somewhat resembles B.
truncanella Finlay, but that species is smaller and less
elongate and the ornamentation i1s more regular than
on the Chilean species.

Genus Oolina Orbigny, 1839

QOpolina squamosa (Montagu),

var. catenulata (Williamson)
Platc 4, figurc 16

Entosolenia squamosa, var. catenulata Williamson, Ann,
Mag. Nat. Hist., ser. 2, vol. 1, 1848, p. 19, pl. 2, fig. 20.
A few specimens, all from the upper part of the sec-

tion, are quite uniform in character and resemble the

type figure of this variety, which was described from

Recent material of Great Britain. This form was de-

fined as having very small and numerous aureolae ar-

ranged in perpendicular rows instead of being irregu-
larly distributed over the surface as in 0. rquamosa.

Genus Fissurina Reuss, 1850
Fissurina laevigata Rcuss
Platc 4, figurc 12

Fissurina lacvigata Reuss, Denkschr. Akad. Wiss. Wien,
vol. 1. 1850, p. 366, pl. 46, fis. 1.

Entosolenia laevigata Cushman and McGlamery, U.
Geol, Survey Prot. DPaper 197-B, 1942, p. 70, pl. 5,
figs. 19-21,

o

Typical specimens are found rarely in the upper and
middle parts of the section.

Fissurina sp. cf. F. marginata (Walker and Boys)
Platc 4, figure 13
Very rare specimens, with a slight periphcral keel,
are close to this species.

Fissurina sp. ¢f. F. orbignyana Scgucnza
Platc 4, figurc 14
Rare specimens from two samples in the middle Agua

Fresca, Ruby 7, and well P-7 at 865-871 meters, are
similar to this species.

Fissurina orbignyana Scgucnza,
var. flintii (Cushman)
Platc 4, figurc 15

Lagena orbignyana (Seguenza), var. flintii Cushman, U. .
Geol. Survey Prof. Paper 129-F, 1922, p. 129, pl. 29,
fig. 11; Prot. Paper 133, 1923, p. 26.

flintii Journ. Pal..

1928, p. 174 (list).—Cushman and Todd, Contr.

1948, p. 9 (list),

Entosolenia orbignyana, var.
vol, 2,

Howe,
Cushman Lab., Foram. Res., vol. 24,
rl. 1, fig. 8.

Three specimens of this distinctively ornamented
species were found at 757-763 meters in well P-7. It
was described and only known from the Oligocene of
Mississippi and Alabama, but these Chilean specimens
seem typical.

Genus Virgulina Orbigny, 1826
Virgulina sp.
Platc 4, figurc 9

Fairly common specimens of an elongate and nearly
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cylindrical ¥irgulina scem to be new but are inade-
quate for full description,

Genus Hvigerina Orbigny, 1826
Uvigerina minuta Coshman and Stone
Plate 4, Aigure 7

Uvigerina minuta Cushmun and Stone, Contr. Cushman

Lah, Faoram. Res., vol. 25, 1849, n. 54, pl. 19, figs. §, 6.

Specimens identical with this minute spinose species
described from the Eocene, Chacra formation, of Peru,
occur sparsely in the upper part of the middle and m
the upper Agua Fresca.

Genus Siphonodosaria A. Silvestri, 1924
Siphionodosaria gracilis (Palmer and Bermudez)

Plate 4, fgure 10

Illipsonedosaria graeilis "almer and Bermudez, Mem, Soc,
Cubana Histl, Nat.. val. 10, 1034, ». 296, pl. 18, figs, §,
4. —Darmudez, L .. vol. 12, 1933, ». 5.

wiphenodosaria graeilis Bermudez, Special Publ, 25. Cush-

18449, p. 225, pl. 14, fig.

Fllipsenodosaria sp. Cushman and R, W, and K. €, Stew-
ari, Dull. 36, Orvegon Dept. Geol. and Min, Ind., pt. 3§,
1047 (1943% p. 102, pl, 12, figs, 8, 9.

man Lah. Foram. Res..

iy

This species, described from the Oligocene of Cuba
aceurs throughout the section, sometimes abundantly.
Specimens vary somewhat in ornamentation; some of
the tests have a finely hispid wall throughout in addi-
tion to the row of spines around the basal part of
cach chamber. Some specimens are much larger than
typical and are straight instead of arcuate, and these
may be distinct,

Siphonodosaria chileana T'odd and Kuiker, n. sp.
Plate 3, figures 31, 32

Test elongate, stout, slightly arcuate, little 1if at all
tapering; chambers few, distinct, not much increasing
in size as added, later ones slightly inflated; sutures
distinet, horizontal, later ones progressively more deeply
depressed; wall cemented by numerous high, plate-like
longitudinal costae, interrupted at the sutures and end-
ing in backwardly-projecting spines, last-formed few
chambers with the costae progressively more broken
up into backwardly-projecting spines; aperture large,
circular, surrounded by a thickened rim, not project-
ing. Maximum length observed 2.6 mm.; diameter
(.30-0.40 mm.

Holotype (Cushman Coll. No. 64444) {rom Shaw 23.

This specics occurs fairly commanly throughout the
entire section. It differs from “Elfipsonodosaria mid-
wayensis Cushman and Todd” (= Siphonodosaria) in
its stouter and less tapering test with fewer chambers.

Genus Angnlogerina Cusliman, 1927
Angulogerina cnshmani T'odd and Kuiker, n. sp.
Plate 4, figure 6

Test small, slightly tapering, greatest breadth near

the apertural end, triangular throughout, with concave
sides, peripheral angles truncate and slightly keeled, in
side view periphery slightly lobulate; chambers dis-
tinct, not inflated, rapidly increasing in size; sutures
distinct, strongly curved, limbate, slightly depressed;
wall thin, perforate, ornamented by a few short costae
over the earlier part; aperture at the end of a short
neck, surrounded by a very narrow lip. Length 0.33-
0.38 mm.; breadth 0.15-0.18 mm.

Holotype {(Cushman Coll. Na. 64448} from well P-7
at 223-228 meters. It is fairly common at its type lo-
cality and was found rarely at 188-191 meters in well
P-7. It should be a good marker for the upper part of
the Agua Fresca formation,

It differs from A. cooperensis Cushman in the trun-
cate peripheral angles, in the more regular test and
more distinct chambers, and the more prominent aper-
tural neck.

Family ELLIPSOIDINIDAL
Genus Pleurostomella Reuss, 1860
Pleurostomella aguafrescaensis Todd and Kniker,
n. sp.
Platc 4, figurc 17

Test small, fusiform, stout, initial and apertural ends
about equally pointed; chambers few, rapidly increas-
ing in size as added, later ones somewhat inflated;
last chamber in adult specimens much smaller than pre-
ceding ones; sutures distinct, depressed, wall smooth;
aperture a large and broad T-shaped subterminal open-
ing protected by a hood. Length 0.45-0.58 mm.; diam-
eter 0.15-0.22 mm.

Holotype (Cushman Coll. No. 644350) from Mohr 16.

This species occurs abundantly only at its type lo-
cality but was found rarely in scattered samples
throughout the section. It differs from P. naranjoensis
Cushman and Bermudez in its slenderer test, more
deeply depressed sutures, and in having the last cham-
ber much reduced in size.

Genus Nodosarella Ruchak, 1895
Nodosarella? sp.
Plate 4, figure 18
A few very small specimens from Ruby sample No,
2 may belong in this genus but they are msufficient for
full description. The chambers are low, the sutures in-
cised, and the wall very finely striate.

Genus Ellipsoglandalina A. Silvestri, 1900
Ellipsoglandulina inulticestata (Galloway and Morrey)
Plate 4, figure 11
Daueina multicostata Gulloway and Maorrey, Bull, Smer,

Pal., vol. 15, No. 55, 1924, 1. 42, pl. 6, g 13,

Ellipsoglanduling multicostata Nuttall, Journ., Pal., vol. 6,
1982, p. 24, pl. 4, fig. 4.—Bermudes, Meni. SHoe. Cubana
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Hist. Nat., veol. 12, 1838, p. S.—Cushman and Stain-
forth, Special P'ubl. 14, Cushman Lab., Foram. Res,,
1845, p, 5%, pl. 10, figs. 6, 7~—Cushman and Renz. L ¢,

Spevial Publ. 22, 1947, p. 34, —Bermuder, 1. .. Special

Publ, 25, 1949, po 2280 ph 14, fles, 46, 47,

This species described from near Manta, Ecuador,
and recorded in the Oligocene and Eocene of Mexico,
Cuba, Dominican Republic, and Trinidad, occurs in the
middle part of the section, Specimens are large and
well developed in Shaw 23, The costae are not as
prominent or as regular as on topotypes with which
they have heen compared, and the last one or two
chambers are usually almost smooth.

Family ROTALIIDAINK
Genus Gyroidima Orbigny, 1826
Gryreidina soldanii Orbigny
Plate 4, figure 20

Gyreidina soldanil Orbigny, Ann, Sci. Nat., vol. 7, 186,
p. 278; Moddles, No. 36. i livraison,—Parker. Jones,
and H, B, Brady, Ann., Mag, Nal, Hist,, 3d ser., vol,
16, 1865, p, 26. pl. 3, g, 86: 1. ¢, 4th ser,, vol. 8, 1871,
p. 176, pl. 120 fig. 151.—CGalloway and Morvey, Dull
Amer, Pal., vol. 15, 1824, p. 27, pl. 4, fig. 4.--Cush-
man, Contr. {‘ushman Lab. Foram, Hes. vol. 5, 1929,
n. 98 pl. 14, fizs, 6, T.--Charch, Rep't State Min
Calif., 1931, pl. . figs. 1-3.~ Franklin, Jouwrn. Pal.,
vol. 1%, No. 4, 1044, p. 315, pl. 47, fig, 1.

This species is common to abundant throughout the
section and specimens show great variation. Although
there are included some which might be referred to the
variety octocamerata Cushman and Hanna, it is be-
lieved that the series cannot be separated other than
arbitrarily. The average size, .45 mm. in diameter, is
less than usual for this species. The number of cham-
bers in the last whorl may be &, 9, or 10. The sutures
are distinct but not limbate. The periphery varies
from acute to rounded and the dorsal surface may be
flat or very slightly convex. Deformation of the speci-
mens makes it difficult to be certain as to whether
these features of the shape of the test are original or
acquired in fossilization.

Genus Eponides Montfort, 1808
Eponides dupréi Cushman and Schenck
Plate 4, figure 24
Fponides dupréi Cushman and Schenek, Univ, Calif. Tubl,

RBull. Pept. Geol, Sei, vol. 17, 18928, p. 313, pl. 44,

tig. 8.

Specimens occur fairly commonly throughout the
section and are identical with types of this species de-
scribed from the Eocene Keasy shale of Oregon,

Eponides lodoensis Martin

Eponides lodoensis Martin, Stanford Univ, Publ, Univ.
Rer., Geol. Rei. vol. 3, No.o 30 1948, p. 280 pl. 6, fig, &,

Rare specimens from Mohr 21 and 64 from the
lower part of the lower Agua Fresca seem identical

with types of this species described from the Lodo for-
mation of California. This is a minute form with an
acute, keeled, and slightly undulating periphery and a
rather highly conical ventral side,

Genus Osangularia Brotzen, 1940
Gsangularia brunswickensis "U'odd and Kniker, n. sp.
Platc 4, figure 22

Test trochoid, biconvex, compressed, periphery acute,
slightly lobulate around the later chambers, surrounded
by a sharp, narrow keel; chambers few [or the genus,
6 or 7 (rarely as many as 9) comprising the adult
whorl, not inflated; sutures distince, straight, tangen-
tial, limbate and slightly raised on the dorsal side,
radial, shightly curved, and somewhat depressed at
their outer ends on the ventral side; wall perdforate,
smooth; aperture ventral, consisting of a low arched
opening in a deep reéntrant of the ventral face of the
last chamber, and a narrow elongate slit perpendicular
to it extending into the ventral face from the periph-
cral end of tt, Diameter 0.50-0.75 mm.; thickness 0.20-
.25 mm.

Holotype (Cushman Coll. No. 64461) from Mohr 21,

This species differs from 0. tenuicarinata (Cush-
man and Siegfus) in its larger and more compressed
test, fewer chambers, and more distinct chambers and
sutures. It occurs fairly commonly in scattered sam-
ples throughout the section.

This generic name replaces Parrefle Finlay, 1939,
which was preoccupied by Parrella Ginsberg, 1938 (a
fish).

Family CASSIDULINIDALR
Genus Ceratobuliming Toula, 1915
Ceratobulimina sp.

Plate 4, figurce 23

Four specimens of a species which appears to be new
in this genus were found in Shaw 43 from the upper
part of the section. [t is a globular form, more com-
pact and thicker than C. eximia (Rzehak),

Genus Alabawina Toulmin, 1941
Alabamina atlantisae (Cnstoman)
Plate 4, figure 21

Pulvimmlinella atlhantisae Cushmuan, Contr. Cushman Lalsn
Foram, Res., vol, 18, 1938, p. 72, pl. 12, fig. 16,

Test close-coiled, compressed, ventral side more con-
vex than the dorsal, periphery acute but not keeled,
entire; chambers distinct, except the earlier ones, not
inflated, six comprising the adult whorl, gradually m-
creasing in size as added; sutures distinct, limbate but
not raised, tangential on the dorsal side, radial on the
ventral side, meeting in a slightly depressed area at
the umbilicus; wall smooth, very finely perforate; aper-
ture ventral, a low, elongate slit along the base of the

(24)
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ventral face of the last chamber, with an clongate sup-
plementary infolding of the wall extending parallel o
the plane of the test just ventral to the periphery.
Diameter 0.30-0.40 mm.; thickness 0.17-0.23 mm.
This species described from Eocene material fron a
submarine core off the east coast of the United States

ing under the ventral edge of the last-formed chamber,
protected by an overhanging hp. Length 0.25-0.35
min.; breadth (.20-0.28 mm.: thickness (020-0.23 mm.

Holotype (Cushman Coll. No. 64471) from well P-7,
255-261 meters.

This species differs from A. halli Jennings from the
Focene, Hornerstown marl, of New Jersey in its deeper
and more open umbilical arex with a larger overhang-
ing lip.

Specimens are rare but oceur throughout the section,

occurs fairly commaonly in scattered samples through-
out the section.

Family CHILOSTOMELLIDAE

Genus Allomorphina Reuss, 1850 . o

Allomorphina macrostoma Karrer Genus Quadrimorphina Finlay, 1939
Plate 4, figure 25

Alomorphing maerastoma Karrer, Sitz. Akad, Wisg, Wien,

Ouadrimorphina advena (Cushinan and Sicgfus)
Plate 4, figurce 19

vol. 44, 1881 (1862) p. 448, pl 2, fiw, 4, —Nuttall Valvulineria advena Cushnuon and Siexfus. Contr. Cush-
Juurn, al. vol. 9, 1935, p. 129, pl 15, fig, 28.—Cush- man Lal. Foram. Res., vol. 15, 1939, p. 31, bl 6, g,
man and Todd, $pecial Publ. 15, Cushman Lab. Foram. 2% Trans, Ban Diego Soc. Nuat, Hist., vol. 9, 1842, p.

418, pl. 17, fig. 30,

Quadrimorphing advena Cushman and Todd, Contr. Cush-
mun Lah, vol. 1044, 71, pl.o1z2,
fig. 13.

Res., 1845, p. 64, pl. 11, fig, 35 Contr, Cushman Lab,
Hes., vol. 25, 1949, p 68, pl. 12, figs. 4, 5.
Allomorphina of, A, maerostoma Cushman and MeMasters,

Journ. Pal., vel. 10, 1834, p. 516, pl, 76, fig. 7.—Ruu,
22, 1948, p, 173, pl. 81, figs, 4, 5.

Farant.

Foram, Res,, 2h,

ji%

L., vol.

This species, previously known only from the Eocene
Kreyenhagen shale of California, occurs fairly com-
monly in certain samples throughout the section. Spec-
imens are slightly larger than the holotype and some
have 5 instead of 4 chambers comprising the last
whorl, These variations are believed to be within the
limits of this species, which is distinguished by its

Rare specimens occur in all parts of the section.

Allomorphina conica Cushman and Todd
Platc 4, hgure 33

Allemorphina eonica Cuxhman and Tedd, Contr. Cushman
Latde Foram. Rex,, val, 23, 1849, p, 62, pl 11, fig. 8.

Bulimina {7) trochoides Cushman (not “*Glebigerina tro- s .
e s ' smoothly rounded dorsal surface, inflated ventral side,

choides Reuss''h Tenn, Div. tieol., Bull. 41, 1831, p. R . ) N A
18wl 7.t o, and its Quadrimorphina-type of aperture with a dis-

Allomorphina troehoides Cushman and Jarvis {(nol “‘Glehi~ et Iip.
gering trochoeides Beuss’™), Proe, U, 8. Nat, Mus., vol
S, Art. 14, 1832, p, 48, pl, 15, fig, 2 -—Cushman {(part),
R Murvey Prof, Paper 208, 1946, p. 145, pl.
60, fig. 7.—Cushman and Renz, special Publ. 18, Cush-

Genns Chilostomella Reuss, 1850
Chilostomella cylindroides Rcuss
Plate 4, figures 26, 27

Zeitschr,

Geol,

man Labh. Poram. {tes., 1946, p. 46, pl. 8, fig. 4; 1 .,
Contr., vol, 23, 1847, 1. 49,

Chilostomellu exlindroides Reuss, deutseh, geol,

Eezerella (7) trochoides Cushmun (part) {(nol “‘Globigerinn

Ges., vol. 3. 1851, p, &0, pl. &, fig. 43, —DBoruemann,
trochoides Reuss'), Rpecial Publ, 8, Cushman Lab. 1. ¢, vol. 7, 1855, p. 343, pl. 17, fig. 1.—Reuss, Denk-
Foram. Res., 1937, p. 46, pl. 5, fie. 1 (not fig. 2); schr. Akad. Wiss, Wien, vol. 25, 1865, p. 156 Mitz.
UL M Geoll Rurvey Prof. Paper 206, 1946, p. 43, nl. 12, Akad. Wiss. Wien, vel. 62, pt. 1, 1870, p. 488, in von
e 2.—Cushman and Renz. Spvecial Pobl. 18, Cush- sichlicht, Fornm, Sept. Pletzpuhl. 1870, pl. 25, figs. 37-
man Lab. Foram. Res.. 1946, po 22, pl. 20 fig, 200 48 —Hantken, Mitth, Juhrh. K. Ungar, szeol. Ansialt.
Loe. Contr.. vel. 23, 1847, p. 38.—Cushman, Bull. 2, vol. 4, 1873 (18813, p. 63, pl. 7. fig. 7; Math. Nat. Rer,
Maryland Dept. Geol., Mines and Water Resources, Cngarn, vol. 2, 1884, b, 18 —Andrene, Abhandl, Geol.
1948, ». 247, pi. 21, fig. 14, sSpecial-Karte Elsass-Totheingen. val. 2, 1884, p. 127,

~-tushman, Contr. Cushman Lah, Foram, Res., vol, 1,
pto 4, 1928, p. 76, pl. 11, figs, 14, 13.-—Hucke, Ber,
Nat. Ver. Dessau. Heft 1930, p. 17 Uist).—Colem.
Num, 2, Kstudios Geslogicos, (nstit, Invest, Geol., 1945,
P, 124-129 —Cashman and Todd. Contr,
Cushman Lab, Foram. Res., vol. 25, 1949, p. 87, pl. 15,
figs, §-10.

Specimens are rare in the middle part of the section,
They are rypical of this species described from the
Upper Cretaceous, Lizard Springs formation, of Trin-
idad, and also known in Upper Cretaceous beds of the
Gulf Coastal region.

5

T4, pl 5, fingw,

1 . . e | Kuik Chilostamella  oolinn Cushman  {net  Schwager),  Bull
A ommphma aguafrcsmcnsls l'odd and Kuiker, n.sp. Servipps Instit, Ocennography, Teeh. Mer., vol. 1, No.
1’1atc 4’ ﬁgllIC 3] 14, 1927, p. 168.-—Cushman and Moyer, Contr. Cush-
. . . man Lab, Foram. Res,, vol. &, 1930, p, 61, ni. 8, fig.

Test bluntly triangular, thick, periphery rounded, 15

umbilicus farge and deep; chambers few, inflared, last
three comprising most of the test; sutures distinct, de-
pressed, more deeply so on the ventral side; wall
smooth, finely perforate; aperture a large, arched open-

Chilostemelln grandis Cushman and Moyer {(nol Cushmand,
Lo, vol, 6, 1930, p. 81, nl. 8. tig, 14,
Typical specimiens are common to abundant through-

out the section.
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Genus Chilostomelloides Cushman, 1926
Chilostomelloides oviformis (Sherborn and Chapman)
Plate 4, figurc 28
Lagenn  (Obligaing) oviformis Sherborn and Chapman,
Journ, Ttey, Micr, Boce,, 1886, p. 745, pl. 14, Az, 14,
Chilostomella oviformis Sherborp and Chapman, L e,

1884, p. 445, pl 11, fig. 13.-—%elli, Ann. Mus,
Bologna, ser. 2, vol. 17, 184344 (1344}, p. 71,
Chilostomellodes Cushman,

Lab, Fovan.

Geol,

oviformis Contr. Cushmuan
Res., vel. 1, pt. 4, 1926, p. 77, phL 11,
fiws, 17, 21 Journ, Pall, vel. 1, 1827, p 168 pl. 26,
figg. 16, —Cole, Bull. Amer. Pal, vol. 14, No, 53, 1928,
p, 216 (18— Nuttall, Journ. Pal., vel, 4, 14830, p. 385,
vol, 6. 1832, p,
$tudl, Noo 20 18320 . 73, plo 15, fig. J.—Cushman, Spe.
cind Publ 4.
fiz. ¥; Npecial

28, —Howe and Wallave, Louisiana Geol.

Cushmun Tab, Foram. Res,, 1833, pl. 75,
Publ, 5, 1833, pl. 383, figs, 12, 13—
Herwquist, Dull. 44, AMississippi Stute Geol. Survey,
1942 p, 94, 31.—Colom.
Geologicos, Instit, Invest. Geol., 1945, p. 74, pl. 5. figs,
135139 —Cushman and Todd, Contr. Cushman Lab.,
Param. Res.. vol, 26, 1849, p. 94, pl. 16, figs, 7-9,
Chilostomella ovoidea Sherborn and Chapman (not Reuss),
Journ., Royv. Micr. Soc., 1889 p. 3, pl 11, fig, 12,
Chilostomelln eximin Franzenau, Fiizetek, vol.
11, 1889, pp. 1470 205, woodcut; Math, {ermesz. erte-
sito, vol, T, 1889, p. 248, pl. 4, fig. 3; Math, Nat, Ber,
Ungarn, vol, 7, 1889, p. 67, pb 3, fig, 3.
Chiloxtometloides eximin Cushmun, Contr, Cushman Lah.
pt. 4. 1826, no 77, pl 11, fiz. 18

pl. 9, fug, Num. o Estudios

Termesz.,

Foram. Hes., vol, 1,

This species descrihed from the Focene, London day,
of Eogland is present in typical form in the Agua
Fresca formation. It is easily distinguished from Chii-
ostomella by its circular and protruding aperture. It
occurs rarely in the lower and middle parts of the
section only.

Genus Pullenia Parker and Jones, 1862
Pullenia alazanensis Cushman
Plate 4, figure 30

Pullenia alazanensis Cushman. Journ. Pal., voi. 1,
o 1ES, pl. 26, fws, 14, 1§
Cushman Lab, Foram. Res,. vol, 19,
. 14,

Pullenin ¢f. P. alazanensis Cushman and Stone,
Publ, 20, Cushman Lab, Foram. Res., 1947, p.
3.tz 16,

1827,
‘ughman and Todd, Contr,
1943, p. 13, pl. 2,

Rpeciil
24, pl.

This species described from the Oligocene, Alazan
clay, of Mexico, is present and fairly common through-
out the section. It is similar to a form in the Eocenc,
Chira shale of Peru, that was referred questionably
to this species.

Pullenia eocenica Cuoshunan and Sicgfus
Plate 4, figure 29
Pullenia eseenien Cushman and Siextus, Contr. Cushman
Lal, Foram. Res.. vel, 15, 18348, p, 31, pl. @ fig, 1
Trans, San DDiegoe See, Nat, Hist,, vel, 8. 1942, b 429,
pl. 18, g 2 —Corran, Bulll Amer, Assoe. Petr, Geol,,
vol. 27, No.o 16, 1843, pp. 1379, 1381 (ists),.—Cushman
and Todd, Contr. Cashmuan Lab., Foram, Res., vol. 18,
18943, p. 160, pl. 2, g, 2—Kelley, Bull, Mner, Assoe,

PPetr. Geol., vol. 27, No. 1. 1943, po 8 (ist)—Martin,
Ktanford Univ. Publ., Geol. Weil, volo 3,
Neo. 3, 1943, p. 12 (st —Cushman., Bull. 2, Maryland
Dept, Geol.,, Mines and Waler Resourees, 1948, p. 242,
nl, 20, fig. 5.

Univ. Ser.,

Specimens which seem to be identical with, though
slightly smaller than, this species described from the
Focene, Krevenhagen shale, of California, are present
in considerable numbers in the upper part of the sec-
tion, with rare occurrences in the middle and lower
parts of the section,

Family GLOBIGERINIDALK
Genus Glebigerina Orbigny, 1826
Globigering patagonica T'odd and Kuiker, n. sp.
Plate 4, figure 32

Test small for the genus, composed for the most part
of the three last-formed chambers, the last one com-
prising about half the test, earlier chambers visible n
a small, low spire; chambers globular, increasing very
rapidly in size as added; sutures deeply depressed; wall
thin, finely cancellated; aperture single, ventral, a very
high, arched, slightly rimmed opening projecting into
the fast chamber along the suture between it and the
third from the last chamber. length 0.35-042 mm.;
thickness 0.25-0.30 mm,

Holotype (Cushman Coll.No, 64483) from Shaw 34.

This species differs from G. bulloides Orbigny in
having 3 chambers comprising the last whorl, in its
cancellated instead of spinose wall, and in its high
arched aperture which may be even elongated in some
specimens.

This species is common to abundant throughout the
Agua Fresca formation, more abundant in the upper
than in the lower part of well P-7.

Globigerina sp. of. G. compressa Plunner

Very rare specimens from three samples: Ruby 4,
Shaw 10, and Mohr 72, secem very similar to this spe-
cies described from the Midway group of Texas (Plum-
mer, Bull. 2644, Untv, Texas, 1927, p. 135, pl. &, fig.
11) and known from the Paleocene and Eocene.

Family ANOMALINIDAE
Genus Anomalina Orbigny, 1526
Aunomalina garzaensis Coshman and Sicgfus
Plate 4, hgure 35

Anemalina garzaensis Cushmun und Siexfus, Contr. Cush-
man Lab., Foram. Res,, vol. 15, 1838, » 32, pl 7, fig.
30 Trans, San Diego Nee, Nuat, Hist,, vel, 8, 18432 n,
422, pl, 18, fig. §.—Curran, Dull, Amer. Assoc, Detr,
Geol., vol. 27, 1943, p. 1378 Qisth
This species described from the Eocene, Kreyen-

hagen shale, of California occurs commonly to abun-

dantly throughout the section,
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Anomalma chileana Todd and Kniker, n. sp.
Plate 4, figure 34

Test compact, involute, almost equally biconvex,
periphery rounded; chambers distinet, inflated, rapidly
increasing in size as added, 6 or 7 comprising the adult
whorl; sutures distinct, depressed, especially between
the later chambers, not limbate; wall smooth, very
coarsely perforate and appearing mottled; aperture a
very low, elongate, arched opening between the base
of the last chamher and the previous whorl, extending
from the dorsal umbilicus to about the middle of the
periphery, with a very shight rim on the last chamber.
Diameter 0.45-0.58 mm.; thickness across last cham-
ber 0.25-0.35 mm,

Holotype (Cushman Coll. No. 64487) from well P-7,
223-228 meters.

This species resembles Cibicides vulgaris (Plummer)
in its coarsely perforate wall, but differs in being com-
pletely involute, in the test being thicker and more
compact, and in the sutures not being imbate. Itis a
common form throughout the Agua Fresca formation.

Genus Cibicides Montfort, 1808
Cibicides perlucidus Nuttall
Platc 4, figure 40

Cibleldes perlucida Nuttall, Journ. Pal,, vol. 6, 1932, .
33, pl. 8, figs. 10-1Z.-——Galloway and Heminway, New
York Acad. Sci., Sei. Survey Porto Rico and Virgin
1ds., vol, 2, pt. 4, 1841, p, 394, pl. 23, fig. 4.—DBandy,
Journ. Pal., vol. 18, 1944, p. 375, pl. 62, fig. 3.—Stain-
forth, L ¢., vol. 22 1848, p. 128, pl. 25, figs, 8-10.—
Renz, Mem. 32, Geol. Boc. Amer., 1948, p. 128, pl. 11,
fig. Y.-—Bermudez, Npecial Publ. £5, Cushman Lab.
Toraum. Res., 1945, p. 304, pl. 25, figs, 16-18,

This species is restricted to the middle and Jower
parts of the section. Some of the specimens are smaller
than the types and many appear to be deformed, but
well preserved specimens are quite typical of this spe-
cies described from the Alazan formation of Mexico
and recorded from beds of Focene and Oligocene age in
America. The species is characterized by its thick,
close-cotled test and slightly convex dorsal side,

Cibicides americamus (Coshman)
Plate 4, figure 38

Truscatulina americana Cushman, Bull, 103, [, 8. Nat
Mus., 1918 {Jan. 7, 1919}, p. 68, pl. 23, fig. 2.
Truncataling amerieana Cushman, Bull, 678, U, 8. Geol

Survey, 1918 (Jan. 14, 20, figs. 2, 3:
vl 21, fig. 1.

Cibieides americanus Cushman and Laiming, Journ. ’al.,

1918}, p, 6% ph

vol. 5, 1931, p. 114, pl, 14, fig, 6 —Nuttall, 1, c.. vol. 6,
1832, p. 3%, ol 7. figs, 10, 11l.—Cushman and Elisor.
1oy, vol, 18, 1945, p. 571, vl 78, fig. 7.—RBengz, Menm.

32, Geol. Soe. amer,, 1348 no 126, pl. 11, fig. 10,
This well known species was twice described as new;

first from the Culebra formation of Panama and next

from the Miocene, Duplin marl of South Carolina, In
neither of the two descriptions, which appeared only a
week apart, was any reference made to the other.
Thus it may be concluded that Dr. Cushman regarded
them as different and the use of the same spectfic name
for both was accidental. Comparison of typical speci-
mens from each locality leads us to agree with other
authors who have placed the two forms in synonymy.

A few typical specimens are found in the upper part
of the section only.

Cibicides sp. ¢f. C. hodgei Cushman and Schenck
Plate 4, figure 39

CUibicides hodgei Cushman and Schenck. Univ, Calif, Publ,,
Buil. Dept. Geol. Sei.. vol, 17, 1828, p. 315, pl. 45, figs.
3.5,

Specimens from well P-7 between 449 and 909 meters
are referred questionably to this species described from
the Bassendorf shale of Oregon and recorded from the
Tumey formation of California, both of Oligocene age.
The present specimens are smaller and less distinctly
plano-convex and may prove to be new,

Cibicides haydoni (Cushman and Schenck)
Plate 4, figurc 37

Planulina haydoni Cushman and Schenck, Univ. Calif,
Publ., Bull. Dept. Geol. 8eci., vol. 17, 1928, p. 316, pl.
43, fig, 7.—Cushmun aund Simonson, Journ. Mal., vol.
18, 1944, p. 202, pl, 34, figs. 11, 12— Detiing, L c¢.. vol.
20, 1846, p. 359, pl. 01, fig. 1,

A few typical specinens occur in Ruby 4 and 5 from
the middle part of the section, and in Shaw 10 from
the lower part.

Cibicides parki Finlay
Plate 4, figure 41

Cibieldes parki Finlay, Trans, Roy, Soc. New Zealand, vel.
68, 1939, p. 528, pl. 69, Ag. 1.

Numerous specimens from the upper and middle
parts of the section are referred to this species described
from the Eocene of New Zealand. They are consider-
ably smaller than the types but otherwise similar.

Cibicides praecursorius (Schwager)
Platc 4, figurc 42

Biscorbing praceurssrin Nchwager, Palaeontographiou, vol,
240, 1883, Pal. Theil, p. 125, pl. 27 {4}, figs. 12, 13: plL.
29 (8), fig. 16.

Cihieides praccurserius Cushman and Todd, Contr. UCush-
man Lab. Foram. Res., vol. 18, 1942, p. 45, pl. 8, figs.
17-20.

This species, described from the middle Eocene of
Egypt, and widely known in the Eocene and Paleocene
of North America, occurs in typical form in the upper-
most part of the Agua Fresca, best developed between
101 and 191 meters in well P-7, with rare occurrences
lower in the section.
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Cibicides sp. cf. C. pseadoungerianus (Cushman)
Plate 4, figure 36

Specimens are characterized by a coarsely perforate
dorsal side ornamented by a supplementary deposit of
rugose shell material over the central portion, and a
more finely perforate ventral surface with a mass of
clear shell material giving the appearance of a dark

knob in the middle. The periphery is acute and bluntly
keeled, bur is entire, not lobulated, as in the type of
this species, About 10 chambers comprise the adult
whorf,

This species is common throughout the upper and
middle parts of the section but does not occur in the
lower part.
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