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INTRODUCTION

The geologists of the Aguila Petroleum Company during

their stratigraphic studies of the Mexican formations chose

as their type locality, for one of these, a cliff of chocolate

colored shales, outcropping twelve kilometers due east of the

village of Potrero in the state of Vera Cruz, Mexico. To
these shales, they gave the formation name Guayabal, from
a small Indian village in the near vicinity of the outcrop.

During the past year, I had the opportunity of visiting

this locality and collecting various samples. Studies of the

microscopic fauna from these samples, made evident the

relationship of the fauna to a small one described already

by Cushman' from the Moctezuma river. With the excep-

tion of Operculina oliveri Cushman, all the species men-
tioned in his paper may be found in the Guayabal type

samples.

As a complete paper on the fauna of this formation has

not yet appeared or as a type locality has not been desig-

nated officially, the purpose of this paper will be an attempt

to record a complete enough foraminiferal fauna to make
the formation recognizable in well-sections and surface

samples and to place a standard name on record for this

set of shales.

ACKNOWLEDGEMENTS

I wish to express my appreciation to Mr. Carroll H.

Wegemann, chief geologist of the Pan-American Petroleum

and Transport Company, for his permission to use Com-
pany ^material together with my personal samples, in the
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' J. A. Cushman; Bull. Amer. Assoc. Petrol. Geol., vol. 9, No. 2,

pp. 21)8-303. pis. 6-8, 1925.
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Mr. Ellis A. Hall and James B. Dorr of the Huasteca Pe-

troleum Company, Tampico, Mexico, for their aid in obtain-

ing necessary samples and data. I am indebted especially

to Mr. Dorr, for valuable suggestions and stratigraphic in-

formation which he gave very freely while I was in Tampico

and during the preparation of this paper. To Professor

G. D. Harris of Cornell University, I feel very grateful for

advice on this paper and for the use of his excellent labora-

tory facilities; and may I also mention his inspiring influ-

ence while writing this paper. To Katherine V. W. Palmer,

to my wife and many others, I am indebted for suggestions,

friendly criticisms and advice.

DISCUSSION

The Guayabal formation in its type outcrop is a bank of

massive indurated clay of chocolate or reddish brown color.

It is about twenty feet in height and extends approximately

fifty yards before it is covered with debris. This material

breaks with a conchoidal fracture. In the middle of the

cliff there is a slightly more arenaceous zone which is better

stratified than the clay-shale above and below it. Numerous
hard, argillaceous, brown concretions with a carbonate of

iron bond are interstratified throughout the deposit, espe-

cially in the arenaceous zone. Apparently the beds have
suffered little or no deformation and lie in place.

In the wells in the producing region around Cerro Azul,

the Guayabal is encountered from forty to one thousand
and twenty feet below the surface. In this region above the

Guayabal, lie un-named beds of greyish clay-shale which
contain numerous Glohigerina and Hantkenina alahamensis
Cushman. Glohigerina mexicana Cushman has a range of
about efghty feet directly over the Guayabal which makes
it an excellent marker in indicating proximity to the
''brov/n shales." As yet, no name has been proposed for
these grey, Globigerina-Hantkenina indurated clays overly-
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ing the Guayabal. For these beds, I propose the name
"Chapapote" from the village of Chapapote. This formation

outcrops typically on the north bank of the Tuxpam river

a hundred yards down stream from the place where the

trail from Alamo to Potrero crosses the river at Chapapote.

These strata have been known generally to the geologists of

Tampico as the Tierra Blanca beds or, in some cases, as the

Upper Guayabal beds.

The Guayabal has an average thickness of about fifteen

hundred feet, the least thickness from well-sections being

three hundred and thirty feet and the greatest fifteen hun-

dred and thirty feet. The original thickness was not prob-

ably much more than the average thickness. Little is known
of the lateral extent except that the formation thins toward

the northwest.

Below the section under discussion, lie other beds of

greyish indurated clays also Glcbigerina in character. The
species of Globigerina is different from that found in the

indurated clays above and is easily recognized. This Globi-

gerina is often associated with Hantkenina Tnexicana Cush-

man, although this form is not always present in samples.

So far as is known, the Tantoyuca formation- does not

outcrop or occur in wells around Cerro Azul. As the Ter-

tiary stratigraphy of the Tampico Embayment region is

studied in greater detail, it becomes evident that the con-

clusions reached by some of the former workers must be

somewhat altered as a result of the accumulation of new
information. Thus, I consider Robulus mexicanus (Cush-

man), Nodosaria mexicmia Cushman and Anomalina uni-

bonata Cushman to be the best markers for the Guayabal.

These may extend into the Tantoyuca, but if they do this,

they occur very rarely in that formation. Globigeriyia mex-

icana Cushman, as before stated, is one of the best markers

-Ben Belt; Bull. Amer. Assoc. Petrol. Geol., vol. 9, No. 1, p.

143, 1925.
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of the basal Chapapote. In this connection, I would like to

state that the Chapapote is probably a deep water phase

of the Tantoyuca •. Mr. James B. Dorr of the Huasteca Pe-

troleum Company intends to publish in full on the Tanto-

yuca. His paper has already been published by title in the

Bulletin of American Association of Petroleum Geologists.

Therefore, I do not care to enter into any further discus-

sion of this formation, except to say that I have seen

samples from what is supposed to be the type locality of

the Tantoyuca. These samples differ in both their litho-

logic and faunal character from any of the Tertiary forma-

tions under discussion in this paper.

The section that is now considered Guayabal by most of

the paleontologists in Tampico, should be divided probably

into two formations ; the upper, corresponding to the Guay-

abal as exposed in the type locality ; the lower, correspond-

ing to the Tempoal as described by Belt\

I have compared samples from the Tempoal type locality

with well-sections particularly in Cerro Azul number fifty-

three of the Huasteca Petroleum Company, and a very ex-

cellent foraminiferal and lithological correlation may be

made. The two formations, if they exist as such,"' are evi-

dently related closely ; many species being common in sam-

ples from both type localities.

In spite of the proof that I have, I hesitate to make a

definite statement until field work is done and the actual

contact is found exposed and samples examined from each

side.

As a tentative section, in. order to standardize the Eocene

^ Personal communication from Mr. James B. Dorr.

+4 Ben Belt; Bull. Amer. Assoc. Petrol. GeoL, vol. 9, No. 1,
p. 143. 1925.

•'Note: Mr. Dorr of the Huasteca Petroleum Company, considers
that the differences are not sufficient to warrant tiie splitting of these
brown shales into two formations. However, the author feels that
unti' more field evidence is offered, it is better to distingui.=:h one from
the other as the two can be recognized faunally, although lithologi-
cally they are very similar. "

.
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of the so-called Southern Field district (the producing re-

gion around Cerro Azul) I would like to propose the fol-

lowing :

GENERAL AGE NAME THICKNESS CHARACTER

Lower Oligocene Alazan

Eocene

Chapapote 40' to 1020'+

Guavabal lOOO'v

Tempoal 500'+

Un-named 200'+

Chicontepec ? 1000' ?

See Dumble '

and Vaughan
"

Grey indurated clays
containing Haiitkevina
alahamensis and Globi-
gerina mexicana

Chocolate indurated
clays and sandstones
containing-' Nodosaria
mexicana and Rohulus
niexicanus

Grey to dark colored
sandy shales and thin
sandstones containing
Vi}-gv.lwa, Gyroid^.ina

and Nonion abundantly

Globigerina shales with
Ha ntkeiiitia mexicana

See Belt ^

As the Guayabal contains the genus Hanfkenina in some
abundance, the inference may be drawn at once that it is

either Upper Middle or Upper Eocene. The presence of a

Discocyclina which I have referred to D. clarki Cushman,
suggests a correlation with the Meganos group of Clark of

the west coast. Cushman has reported Eponides mexicana
(Cushman) from deposits of Claiborne age on the Gulf

Coast. However, the best correlation to date has been

made by two species of bryozoa which Dr. Bassler informs

me are Schizorthosecos interstitia Lea and Trnchopora
bouei Lea. Also there is found one species of coral Turhin-

olia pharetra Lea. These forms are typically confined to the

' E. T. Dumble; Calif. Acad, of Sci. Proc, vol. 8, pp. 141-144, 1918.
' T. W. Vaughan; Bull. Geol. Soc. of Amer., vol. 35. No. 4,

pp. 731-732. 1924.
^ Ben Belt; Bull. Amer. Assoc. Petrol. Geol., vol. 9, No. 1, p. 142,

1925.
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Upper Claiborne and Lower Jackson. I am inclined to con-

siaer the Guayabal as Claiborne in age rather than Jackson

as the presence of tnese forms and of D. clarki and Epoxides

mexicmta seem to warrant this conclusion.

In a future paper, I hope to describe a few mollusks

found in the Guayabal and by means of these to obtain a

moi e definite and accurate correlation.

CONCLUSIONS

The Guayabal may be recognized both by lithology and

^aunal characters as a separate and distinct formation of

probable Upper Claiborne age. There is a close faunal Con-

ner :ion evidently between the Guayabal and the underlying

Tempoai, but the writer believes that the two formations

are separate and cMstinct. However, should more field work

prove that the relationship is more definite, the name Tem-
poai must take precedence for the middle Eocene forma-

tions.

Until the time comes when more is known of the Mexi-

can Eocene section, the above suggested classification may
be adhered to as the best that can be presented with the lim-

ited knowledge we now have.

There can be no question as to the Chapapote being a

separate formation as the faunal and lithologic break is

sharp with the underlying Guayabal. However, the Chapa-
pote represents probably a deep water phase^ of the Tanto-

yuca. As such, it deserves a separate name to designate it.

DESCRIPTION OF SPECIES

Family AMMODISCID/E

Genus AMMODISCUS Reuss, 1861

Ammodiscus incertus (d'Orbigny) PI. 4, fig. 17.

Operculina incertus d'Orbigny, Foram. Cuba, p. 71, pi. 6, figs.

16, 17. 1839.
Ammodiscus incertus H. B. Brady, Rept. Challenger, Zool., vol. 9,

p. 330. pi. 38, figs. 1-3, 1884.
Ammodiscus incertus Plummer, Bull. Univ. Texas, No. 2644, pp.

63-64, pi. 13. figs, la-d, 1926.

^ Personal communication from Mr. J. B. Dorr.
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Specimens of this species are very rarely encountered

in the Guayabal. The specimens are distorted generally.

Mrs. Plummer in her discussion of Midway Foraminifera

found also that the majority of her specimens had suf-

fered distortion. This species is more common in the Chap-

apote beds where more perfect and typical specimens are

found.

Family LITUOLID/E

Subfamily HAPLOPHRAGMIINi^E

Genus TROCHAMMINOIDES Cushman, 1910

Trochamminoides euayabalensis n. sp. PI. 4, fig'. 14.

Test compressed, close-coiled, inequilateral, about five

chambers in the last formed coil ; sutures distinct ; wall fine-

ly arenaceous, smoothly finished.

Diameter 0.42 mm. Thickness 0.13 mm.
This species is related very closely to Trocliainminoides

velascoensis Cushman, but differs in having fewer chambers
and a more compressed form. It is difficult sometimes to

tell these two species apart. However, from the study of a

great numb?r of both, I believe the Guayabal species is dis-

tinct. T. guayabalensis has a very long range in the Terti-

ariesi of Mexico.

Family TEXTULARIID;E

Subfamily SPIROPLECTAMMININ/E

Genus TEXTULARIA DeFrance, 1824

Textularia mexicana n. sp. PI. 5, fig. 3.

Test small, elongate, thickest in the middle, thence thin-

ning gradually to the periphery ; well preserved specimens

with a slight keel ; chambers wider than high, finely aren-

aceous, smooth ; sutures distinct, covered by a coarse, arena-

ceous layer which joins in the center, forming a prominent

ridge.

Length 0.25-0.50 mm.
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This is a small but constant and characteristic species.

The coarse layers forming the ridge and covering the su-

tures are generally black in color. By this character, this

species is distinguished easily.

Genus VULVULINA d'Orblgny, 1826

Vulvulina cf. spinosa Cushnian PI. 1, fig. 10.

VMlvuli7ia spinosa Cushman, Cont. Cushman Lab. Foram. Res.,

vol. 3. No. 2, p. 3, pi. 23, fig. 1, 1927.

One specimen which may be this species, was found in

the top sample from the Guayabal type locality. Only one

chamber of the uni-serial portion is present. The initial

chambers resemble those of Cushman's species very closely.

There are young specimens of V. spinosa in the formation

above which agree very closely with this one.

V. spinosa is a relatively common form in the Chapapote

formation, but very rare in the Guayabal.

Family VERNEUILINID;E

Genus VERNEUILINA d'Orbigny, 1840

Verneuilina palmerae n. sp. PI. 2, fig. 31.

Test pyramidal, roughly three-sided, the sides convex

;

tri-serial throughout ; coarsely arenaceous, but only slightly

roughened ; chambers inflated ; aperture a curved slit at the

base of the last chamber.

Length 0.70 mm.
This is a very rare species, occurring in only one sample.

It is named in honor of Dr. Katherine V. W. Palmer.

Verneuilina aff. triquetra (Munster) PL 4, fig. 18.

Textidaria triquetra Munster, Neues Jahrb., p. 384, pi. 3, fig. 19,
1838.

Verneuilina triquetra H. B. Brady, Rept. Challenger, ZooL, vol. 9,

p. 38S, pi. 47, figs. 18-20, 1884.
Verneuilina triquetra Chapman, Pal. Bull. 11, New Zeal. Geol.

Sur. p. 31, pi. 6, fig. 13, 1926.

A few specimens which I have placed with hesitancy

under this species occur in the Guayabal. It is a very rare

form.
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Genus GAUDRYINA d'Orbigny, 1839

GauJryina gaudryinoides (Fornasini) PL 2, fig. 30.

Claviiliiia gaudryinoides Fornasini, Bull. Soc. Geol. Ital., vol. 4,
p. 7. tav. 6. figs. 3-9. 1885.

ClnvnUna gaudryinoides Halkyard, Mem. Proc. Manchester Lit.
Phil. Soc, vol. 62, No. 6, p. 46, pi. 3, figs. 1-3, 1919.

Specimens taken from the top sample agree in every de-

tail with Halkyard's fig-ures. Therefore, I am referring my
specimens to the same species. There are other forms which
exhibit more strongly the bi-serial character, but it is evi-

dent that they should all be considered under the same
species as there are all gradations.

Genus CLAVULINA d'Orbigny, 1826

Clavulina guayabalensis n. sp. PI. 1, fig. H.
Test elongate, triangular in section, slightly tricarinate

;

tri-serial portion short, expanding rapidly to form the uni-

serial portion, the sides of which are parallel; uni-serial

portion composed of three to five chambers ; wall composed
of relatively coarse sand grains with a large amount of ce-

ment, giving a smooth finish to the test; sutures in most
specimens very indistinct; aperture terminal, round.

Length 1.1 mm.
This species is relatively common in the bottom samples

from the type locality. It is close to C. angularis d'Orbigny,
but differs in several respects.

Family MILI0LID;E

Genus QUINQUELOCULINA d'Orbigny, 1826

Quinqueloculina hermosa n. sp. Pi. 2, fig's. 28 29.

Test elongate, oval ; chambers narrow, of uniform width
;

periphery rounded; aperture produced, rounded with a
simple tooth ; sutures distinct, surface smooth, polished.

Length 0.40-0.60 mm.
A rare species of small value because of its rarity.

Genus PYRGO DeFrance, 1824
Pyrgo sp. PI. 4^ fig. 15.

A single species is here figured for future reference.

Without a more complete suite it is hopeless to place this

specifically.
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Family LAGENID/E

Subfamily NODOSARlINiZE

Genus LENTICULINA Lamarck, 1804

Lenticulina guayabalensis n. sp. PI. 1, figs. 3, 4.

Test closely coiled in young specimens; in the adult, a

portion of the central area becomes visible due to the short-

ening of the final chambers which fail to cover the preceding

volution entirely; sutures distinct, between the last formed

chambers, generally depressed slightly ; 9-11 chambers in

the final coil
;
periphery relatively sharp ; central area with

a knob of clear shell material; aperture produced, radiate.

Diameter 0.50-0.75 mm.

Lenticulina theta n. sp. PI. 1, fig. 17.

Test closely coiled, composed of 6-8 chambers which
gradually increase in size; sutures slightly limbate, curved,

flush with the surface of the shell; periphery subangulate,

not keeled; apertural face produced, triangular, tapering

toward the apertural which is slightly produced, radiate.

Diameter 0.50-0.66 mm.

Genus MARGINULINA d'Orbigny, 1826

Marginulina subbullata Hantken PI. 5, fig. 10.

Margiyiulma subbullata Hantken, A. Magy. Kir. foldt. int. Evkon.,
vol. 4, p. 39, pi. 4, figs. 9, 10, pL 5, fig. 9, 1875 (1876).

Marginulina subhullata Cushman, Calif. Acad, of Sci. Proc,
4th ser., vol. 16, No. 8, p. 216, pi. 13, fig. 11, 1927.

In the Guayabal, only one specimen was found which
may be referred to this species. It is very similar to the
form found in the Alazan and Chapapote referred by Cush-
man to Hantken species. In Mexico it is not common in

any formation.

Genus DENTALINA d'Orbigny, 1826

Dentalina cucarensis n. sp. PI. 3 fj^ 14

Test elongate, arcuate; chambers gradually enlarging,
inflated

;
sutures oblique, of clear shell material, depressed

;

apertural terminal radiate.

Length 0.81 mm.
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Dentalina pulchrella n. sp. PI. 3, fi^. 1.

Test small, curved, composed of about 6 rapidly enlarg-

ing chambers, the last two comprising over half the test

;

wall thin, smooth, clear; sutures becoming more depressed

toward the apertural end ; aperture small, terminal, round,

radiate.

Length 0.56 mm.

Genus NODOSARIA Lamarck, 1812

Nodosaria consobrina d'Orbigny PI. 3, fig. 5.

Dentalina consobrina (d'Orbigny) , Foram. Foss. Bass. Tert.
Vienne, p. 46, pi. 2. figs. 1-3, 184G.

Nodosaria consobrina Cushman and Hanna, Trans. San Diego
Soc. Nat. Hist., vol. 5, No. 4. p. 52, pi. 4, figs. 7, 8, 1927.

In the bottom samples from the type locality this form is

abundant. It is easily recognized by its smooth, inflated

chambers and initial spine. It is a short-ranged species. It

has also been recorded from the Eocene at Coalinga and San
Diego, California. Perfect specimens are seldom found, due

to the ease with which this form breaks at ths sutures.

Nodosaria cocoaensis Cushman vai'. mexicana n. var. PI. 3, fig. 9.

Test differing from the original in the greater size and

slightly different apertural end which is not so produced.

Length up to 4.5 mm.
This may represent a new species, but not enough differ-

ences were observed to warrant it being so considered. Ex-

cept for the differences noted above, this species agrees with

Cushman's figures and description of general shape, charac-

ter of shell material and sutures. The megalospheric form

of this species has a large subglobular, initial chamber wiih

a small spine. Otherwise, it is like the microspheric form.

A^. cocoaensis occurs in the Alazan but may be distinguished

easily from the Guayabal variety.

Nodosaria cf. N. granti Plummer PI. 3, fig. 15.

Nodosaria granti Plummer, Bull. Univ. Texas, No. 2644, p. 77,

pi. 4, figs. 9a-b, 1926.

Test similar to Nodosaiia (jiaiiti but without the initial

spine. Only one specimen was found. Therefore, the varia-

tion which Mrs. Plummer speaks of could not be observed.
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As it agrees better with this species, I am placing it there

temporarily until more material can be studied.

Nodosaria harrisi n. sp. PI- 3, fig. 2.

Test elongate, slender, somewhat arcuate, composed of

7-10 subglobular chambers which gradually increase in size

after the first three; sutures compressed, compos.^d of

clearer shell material ; shell generally brown in color, smooth,

glistening ; aperture terminal, phialine.

Length 0.74 mm.
This species is sparingly present. In the other Mexican

Tertiary formations, there are specimens very close to this

species. It probably has a very extended vertical range.

Evidently it is related closely to Nodosaria jacksonensis

Cushman and Applin. It differs from this species in the

initial chambers mainly and also in size. For stratigraphic

reasons, I have made this a new species as there is a form
in the beds above the Guayabal, which agrees more closely

with the true N. jacksonensis. This species is named in

honor of Professor G. D. Harris.

Nodosaria mexicana Cushman PI. 3, figs. 3, 4.

Nodosaria mexicana Cushman, Cont. Cushman Lab. Foram. Res.,
vol. 1, pt. 1, p. 5, pi. 1, fig. 3, 4, 1925.

Cushman's figures and description of this species, rep-

resent evidently broken specimens, as the adult form adds
from three to five large, rounding chambers after the ridged

ones. While most of the specimens compare exactly with
his figures and discussion, a few well developed and adult

forms may be found, which have the final chambers.
This species is listed as coming from the Tantoyuca for-

mation. If it occurs in this formation, it is either very rare
or is due to contamination with re-worked material. With
Robulus mexicanus, this species is the most abundant and
characteristic of the Guayabal formation.

Nodosaria oolinata n. sp. PI. 3, flg. 1(3.

Test slender, elongate, arcuate, composed of numerous
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gradually enlarging, slightly inflated chambers ; sutures dis-

tinct, depressed, of clear shell material; chambers orna-

mented by having a few, very indistinct, spinous processes

on the posterior side; aperture very slightly produced.

Length 0.70 mm.

Nodosaria weeemanni n. sp. PI- 3, n^. 8.

Test long, slender, slightly arcuate, gradually enlarging

;

chambers 10-12 in number, slightly inflated, ornamented by

fine but distinctive costse that follow the entire length of

the test; sutures moderately constricted toward the aper-

tural end, very slightly, if at all constricted between the

initial chamber; aperture not observed.

Length up to 2 mm.
This is a rare species, only a few specimens being found

in the upper sample. It is named in honor of Mr. Carroll

H. Wegemann, chief geologist of the Pan-Americai\ Petro-

leum and Transport Company.

Nodosaria sp. PI. 3, tiff. 17.

In the middle sample, there was found a specimen of a

Nod' sarm showing four chambers. 1 am figuring it in the

hope that more specimens may become available, so that

it can be described specifically.

Nodosaria sp. PI. 1, %• 21.

This is a broken specimen, showing the last four cham-

bers. It occurred in the upper sample from the type local-

ity. Without a complete specimen or more fragments, this

cannot be placed specifically.

Genus GLANDULINA d'Orbigny, 1826

Glandulina radicula (Linnffius) PI. 3, fig. G, 7.

Nnutihoi rndicula Linnaeus, Syst. Nat., 12th ed., pp. 285, 1164,

1767; Gmelin's ed. 13, vol. 1. pt. 6, p. 3373, No. 18, 1788.

Nodosaria radicula d'Orbigny, Ann. Sci. Nat., vol. 7, p. 252,

No. 3. Modele No. 1, 1826.

Nodosaria radicula Cushman, Bull. U. S. Nat. Mus., No. 100,

vol. 4. p. 190, pi. 34, fig. 4. 1919.

Nodosaria radicula Plummer, Bull. Univ. Texas, No. 2644.

p. 77, pi. 4, figs. 9a. b. 1926.
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The Guayabal forms seem very typical of this species.

There seems to be considerable range as to the amount of

constriction the sutures may take. On some specimens,

there is little or no constriction of sutures toward the aper-

tural end. On others, it is very marked, particularly in the

final suture.

Genus ROBULUS Mont fort, 1808

Robulus alato-limbatus (Gumbel) PI. 4, fig. 1.

Robulma alato-limbata Gumbel, Abhandl. Kon. Bay. Akad. Wiss.,

Munchen, CI. 2, vol. 10, p. 641, pi. 2, figs. 70a, b, (1868 [1870]).
Cristellaria alato-limbata Cushman and Applin, Bull. Amer. Assoc.

Petrol. GeoL, vol. 10, No. 9, pp. 171, 172, pi. 8, figs. 8a, b, 1926.

Numerous specimens which resemble very closely Gum-
bel's species from the Eocene of Europe are found through-

out the Guayabal. It is a very common form with a long

range, probably extending into the formations above.

"o'uuius articulatus (Reuss) PI. 1, fig. 18.

Robulina articulcda Reuss, Sitz, Akad. Wiss.. Wien, vol. 48, p. 53,

pi. 5, fig. 62, 1863.
Cristellaria articulata H. B. ^rady, Rept. Challenger, Zool., vol.

9, p. 547, pi. 69, figs. 10-12, 1884.

The Guayabal specimens appear similar to the figures

and descriptions generally given for this species. While it

is comparatively large and easily recognized, it is rare at

all horizons.

Robulus mexicanus (Cujhman) Pi. 1, fig. 20.

Cristellaria mexicana Cushman, Bull. Amer. Assoc. Petrol. Geol.,
vol. 9, No. 2, p. 299, pi. 7, fig. 1, 2, March, April, 1925.

Robulus mexicanus (Cushman), Jour, of Pal., vol. 1, No. 2, p. 151,
pi. 23, fi-g. 8, 1927.

This species is particularly well developed, being one of

the most abundant and characteristic of the formation, es-

pecially in the upper and middle parts of the well-sections.

Numerous specimens v/ere compared not only with Gush-
man's description and plates, but also with actual speci-

mens from the Operculina oliveri zone of the Moctezuma
river. In all cases, they appear to be similar.



19 Cole: Mexican Forams 19

The variety R. mexicanus nudicostatus Cushman and

Hanna described from the Eocene of California occurs com-

monly at all horizons. There are, however, all gradations

in this species. One form of R. mexicanus is very uncoiled,

typically exhibiting- three to five chambers in the uncoiled

portion. All of these forms are confined typically to the

Guayabal, but R. m. nudicostatus extends into the Tempoal.

Robulus pseudovortex n. sp. PI. 1, fiff. 12.

Test close- 2oiled, biconvex, umbonate, 6 chambers com-

posing the last formed coil ; chambers elongate, curved, en-

larging as they approach the periphery; sutures raised,

whirling out from the center umbo
;
peripheral margin

acute, but not carinate; last septal face small, triangular,

the aperture taking up most of the face.

Diameter 0.70 mm.
While this species adopted a very similar form of coil-

ing to that of R. vortex, it can be recognized by its fewer

chambers which are very much enlarged upon reaching the

periphery.

Robulus pseudocultratus, n. sp. PI. 1, fig. 5.

Test relatively small, closely coiled, with a wide, clear

keel, eight chambers forming the final volution ; sutures dis-

tinct, of clear shell material, widening as they approach the

keel, generally flush with the surface of the test ; umbilical

area relatively large, filled with clear shell material ; aper-

ture radiate.

Diameter 0,58 mm.
This species belongs to the general group of specimens

referred to C. cultrata, but differs from that in its much
smaller size, less raised sutures, and larger, more distinct

umbilical area. It is rare at all horizons.

Genus LINGULINA d'Orbi?ny, 1826

Linerulina mexicana n. sp. PI. 1, fig. 9.

Test broadly ovate, nearly as broad as long, composed
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of about five chambers, the last making at least half of the

individual; sutures indistinct; shell thick, highly polished;

aperture elongate, terminal, enclosed by two rather promi-

nent lips.

Length 0.63 mm. Width 0.59 mm. Thickness 0.33 mm.

This is a rare species. It has no stratigraphic value on

account of its rarity.

Genus HEMICRISTELLARIA Stache, 1864

Hemicristellaria subaculeata (Cushman), var. glabrata (Cushman)

Cristellaria subaculeata Cushman, var. glabrata Cushman, Bull.

U. S. Nat. Mus., No. 104, pt. 4, p. 124, pi. 32, fig. 4, pi. 33,

figs. 2, 3, pi. 34, fig.. 3, 1923.

Cristellaria subacidextu Cushman, var. glabrata Cushman and
Hanna, Calif. Acad, of Sci. Proc. vol. 16, No. 8, p. 219, 1927.

Specimens that agree very closely with this variety oc-

cur sparingly in the Guayabal. The only difference noted

was that the Guayabal variety does not have as strong a

development of spines on the periphery.

This form may be a new variety but as there is so much
variation in this type of foraminifera, it was considered

best to refer it to the described form, noting the differences.

Cushman has found what he considers is this form near

Ccalinga, California. There, it was associated with the

typical form for the species. The typical form does not

seem to occur in the Guayabal.

Genus VAGINULINA d'Orbigny, 1826

Vaginulina costifera n. sp. PI. 2, fig. IG.

Test relatively small, flattened, curved initially, keeled,

strongly costate; costse twelve in number, running the en-

tire length of the test ; sutures very indistinct ; about three

chambers making up the linear portion ; aperture produced,
radiate.

Length 0.80 mm.
This is a striking ^i^ccies, occurring rarely in the samples

from the middle of the type outcrop.



21 Cole: Mexican Forams 21

Vacrinulina le^umen (Linnaeus), vav. elegans d'Orbi^y
PI. 3, figs. 10, 11.

Vaginulina elegans d'Orbigny, Ann. Sci. Nat., vol. 7, p. 257.

Vaginidina legumen (Linnaeus) var. elegans Fornasini, BuU.
Soc. Geol. ItaL, vol. 5, p. 25, pi. 1, figs. 1( ?) , 2, 8, 1886.

Vaginulina legumen. (Linnaeus), var. elegans Cushman, Bull.

U. S. Nat. Mus , No. 100. vol. 4, p. 258, pi. 41, fig. 4, 1919.

Inasmuch as the original figrure was not available, I am

referring the Guayabal specimens to this type, provision-

ally. It agrees very closely with both Cushman's Vicks-

burg figure and Mrs. Plummer's Midway.

It occurred in both the lower and middle samples from

the type locality, but was very rare.

Vasrinulina wrighti n. sp. PI. 3, fig. 13.

Test slightly compressed laterally, composed of about

eight chambers; sutures distinct, oblique; wall smooth, pol-

irhed; chambers gradually enlarging, aperture produced.

Length 0.58 mm.
This is a very rare species and is named in honor of

Dr. Albert H. Wright.

Family POLYMORPHIN/E

Subfamily POLYMORPHININ/E

Genus POLYMORPHINA d'Orbigny, 1826

Polymorphina communis d'Orbigny PI. 1, fig. 6.

Polymorphina (Guttulina) commimis d'Orbigny, Ann. Sci. Nat.,
vol. 7, p. 266, No. 15, pi. 12, figs. 1-4, 1826.

Polymo) phina communis d'Orbigny, Foram. Foss. Bass. Tert.
Vienne, p. 224, pi. 13, figs. 6-8, 1846.

Pohjmo) pki7i'i communis Plummer. Bull. Univ. Texas, No. 2644,
pp. 123-124. pi. 6. figs. 12a, b, 1926.

This species from the Guayabal is very similar to figures

generally given for this type of PohjTYiorphma. It is a

rather common species in the bottom samples from the type
locality, but occurs rarely in the others.

Genus GLOBULINA d'Orbigny, 1826

Globulina gibba d'Orbigny PI. 4, fig, 16.

Polymorphina suhcordiformia vel oviformia Soldani, Testaceo-
graphiae, vol. 1, pt. 2, p. 114, pi. 113, fig. 22, C. etc. 1791.

Polymorphina (Globulina) gibba d'Orbigny, Ann. Sci. Nat., vol. 7.
p. 266, No. 20, Modele No. 63, 1826.
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Globulina cjihba d'Orbigny, Foram. Foss. Bass. Tert. Vienne,

p. 227, pi. 13, figs. 13, 14, 1846.

Polymorphina gibba Cushman, Bull. U. S. Nat. Mus. No. 104,

pt. 4, p. 150, 1923.

Occasionally, specimens are found which may be re-

ferred to this species. They are very rare and probably of

no stratigraphic importance.

Genus GUTTULINA d'Orbigny, 1826

Guttulina problema d'Orbigny PI- 4, fig. 20.

Polymovphina {Guttulina) problema d'Orbigny, Ann. Sci. Nat.,

vol. 7, p. 266, No. 14, Modeles No. 61, 1826.

Polymorphina problema Cushman, U. S. Geol. Survey, Prof.

Paper, No. 133, p. 33, pi. 5, fig. 6, 1923.

Specimens that agree in every respect with d'Orbigny 's

figures and also those given for recent forms, were found in

the middle sample from the Guayabal locality. It is a very

rare form and therefore of no importance.

Family NONIONID^

Genus NONION Montfort, 1808

Nonion micrus n. sp. Pi. 5, fig. 12.

Test small, compressed, strongly umbilicate, slightly lo-

bate; sutures depressed, 6-8 chambers composing the last

formed coil ; shell wall very thin, rather coarsely perforate

;

aperture at the base of the last chamber, large.

Diameter 0.2-0.3 mm. Thickness 0.1 mm.
This small Nonion occurs rather frequently at all hori-

zons in the Guayabal. It ranges also into the Chapapote.
Its compressed, thin walled lobate chambers make it easy

to recognize,

Nonion florinensis n. sp. PI. 4, fig. 4.

Test small, compressed, considerably longer than wide,
composed of nine chambers in the last formed volution ; su-

tures distinct, evenly curved; periphery broadly rounded;
umbilical area often exposed showing the inner ends of the
earlier chambers; wall smooth; aperture a small arched
opening at the base of the last septal face.

Diameter 0.21 mm. Thickness 0.10 mm.
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This small species occurs frequently associated with the

other two species of Nonion. It is very similar to Nonion

hantkerJ (Cushman and Applin) from the Upper Eocene of

Texas but differs in having a constantly, smaller number of

chambers and different shape. As far as is known, this

species is restricted to the Guayabal.

Nonion tur^idus (Williamson) var. mexicanus n. var. PI. 2, fig. 12.

The variety differs from the original in the less embrac-

ing character of the last chamber, and the last septal face

being not so large as in the typical turgidus.

Length 0.25-0.35 mm.
The Mexican species are very close, but should be sepa-

rated from the original.

Nonion cf. umbilicatulus (Montag-u) var. PI. 5, fig. 6.

\hnifilHC ii))ibi'icafi<lus Montagu, Test. Brit., p. 191, 1803.

Occasional specimens of Nonion are found in the Guaya-
bal samples which I am referring to this species until more
work is done to separate the various specimens which are

considered N. umbilicatulus.

Family NUMMULITIDiiqE

Genus OPERCULINA d'Orbigny, 1826

Operculina cushmani n. sp. PI. 2, fig. 14.

Test complanate, compressed, composed usually of about

three coils, the last with twenty to twenty-two chambers
which are very long and narrow ; sutures very slightly

raised with a tendency to bead, especially near the center,

gently curved, meeting in the center on some specimens to

form a very slight umbo which is never very prominent.

Length 2.5 mm.
Of the described Opei'culinas, its nearest representative

is O. ocalana. It differs from this in its smaller size, less

raised sutures and un-thickened periphery.

Operculina bartschi Cushman, var. plana Cushman PI. 2, fig. 21.

Operculina bartschi Cushman. var. pluva Cushman, Carnegie
Inst., vol. 21. V. 50. nl. 17. figs. ,5, 6. 1924.

This form is identical with the recent species described



24 Bulletin 51 24

by Cushman. This is the first record of this Overculina in

the fossil state. It is rare in its occurrence and of small

value as a horizon marker.

Family HETEROHELICID^

Subfamily PLECTOFRONDICULARIN/E

Genus PLECTOFRONDICULARIA Liebus, 1903

Plectofrondicularia mexicana Cushman

Plectofrondicularia mexicana (Cushman), Cont. Cushman's Lab.

Foram. Res., vol. 1, pt. 4, p. 88, pi. 13, figs. 5a-c, 1926.

This is a beautiful species, occurring most abundantly

in the sample from the middle zone of the type locality with

Hantkenina lo7igispina Cushman.

Plectofrondicularia sp. PI. 2, fig. 10

Specimens referable to this genus, occur sparingly in

the middle sample from the type locality As a complete

specimen was not found, it was considered better not to

place this form specifically. It is here figured for future

reference.

Family HANTKENINID^E

Genus HANTKENINA Cushman, 1924

Hantkenina longispina Cushman PI. 4, fig. 7.

Hantkenina longispina Cushman, Proc. U. S. Nat. Mus., vol. 66,
p. 2. pl. 2. fig. 4. 1924.

Hantkenina longispina Cushman, Bull. Amer. Assoc. Petrol. Geol.,
vol. 9. No. 2, March-April, p. 299, pl. 7, fig. 3, 1925.

In the sample taken at the middle horizon at the type
outcrop, this species occurs relatively abundant. In view
of the fact of its comparative rarity, in all the samples ex-

amined, and its fragility, it is valueless as a marker in well

sections.

Family BULIMINIDiiE

Subfamily BULIMININiE

Genus BULIMINA d'Orbigny, 1826

Bulimina eruavabalensis n. sp. Pl. 1, figs. 1, 2.

Test compact, ovate, broadest near the apertural end,
chambers few, large, inflated, smooth; sutures strongly de-
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pressed aperturally, very slightly depressed in the initial

chambers ; aperture long, narrow.

Length 0.42 mm. Width 0.26 mm.
Cushman has figured already this species under Buli-

inina sp. in his Moctezuma paper and also a species very

similar to this, in his discussion of the Texas Jackson Fora-

minifera. It belongs to the general group of Bulimina

pupoides d'Orbigny, but differs in the fewer number of

chambers, more compact form and slightly different ar-

rangement of chambers.

Bulimina inflata Seguenza PI. 3, fig. 12.

Bulrnina inflata Segxienza, Atti. Accad. Givenia Sci. Nat., ser. 2,

vol. 18, p. 109, pi. I. fig. 10.

Bulimhiu int-Jata H. B. Brady, Rept. Challenger, Zool., vol. 9,

p. 406, pi. 51, figs. 10-13, 1884.
DuUminu inflata Cushman, Bull. U. S. Nat. Mus., No. 100, vol. 4,

p. 160, pi. 31, fig. 6, 1921.

There are specimens from the Guayabal which are very

similar in shape and ornamentation to that of Seguenza's.

For the present, it is considered better to refer it to this

species.

Subfamily VIRGULININ/E

Genus VIRGULINA d'Orbigny, 1826

Vireulina mexicana n. sp. PI. 5, fig. 14.

Test small, compressed, axis slightly twisted ; tri-serial

portion very short ; bi-serial chambers elongate, bolivine

;

sutures distinct, slightly depressed ; wall smooth, very finely

perforate; aperture comma shaped at the end of the last

chamber.

Length 0.30-0.55 mm.
This species is very close, if not identical with one Cush-

man figured in his Byram marl paper as Virgulina sp. It is

characteristic of both the Guayabal and Tempoal, but its

range is restricted to these formations. At some horizons

it is very abundant.
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Genus BOLIVINA d'Orbigny, 1839

Bolivina gracilis Cushman and Applin PI. 5, fig. 13.

BoUvina gracilis Cushman and Applin, Bull. Amer. Assoc. Petrol.

Geol., vol. 10. No. 2, p. 167. pi. 7. figs. 1. 2, 1926.

There are small specimens of Bolivina in the Guayabal,

that compare closely with Cushman's and Applin's descrip-

tion and figures. I am referring my specimens to this

species with some hesitancy. They occur rarely and are

easily overlooked. The best specimens came from the bot-

tom sample from the Guayabal locality.

Genus PROROPORUS Ehrenberg, 1844

Proroporus mexicanus n. sp. PI. 1, fig. 19.

Test elongate, triangular, thickest in the middle, thin-

ning evenly to the periphery, which is serrate, the serra-

tions being in the shape of a thin keel which is indented
at each suture; sutures distinct, depressed, the chamber
wall between the sutures being white and raised ; aperture
terminal, large.

Length 0.93 mm.
This is a rare but peculiar species from the top sample

at the type locality.

Subfamily UVIGERININ7E

Genus UVIGERINA d'Orbigny, 1826

Uvigerina blanca-costata n. sp. PI. 2, fig. 11.

Test relatively small, later portion with the chambers
somewhat loosely arranged, periphery in this portion, lobu-
late

; chambers few, inflated, especially the later ones ; wall
ornamented with longitudinal costae, the cost« not confluent
with those on the chambers above or below; in the early
portion there is the tendency of the cost« to break into
spines; aperture a tapering, cylindrical neck.

Length 0.33 mm.
This is a relatively rare form.

Uvigerina elongp.ta n. sp. pi 4^ fl^g 3 4
Test small, elongate, composed of a compact, early por-

tion, with a tendency for the final chamber to be added uni-
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serially; surface slightly hispid; aperture an elongate neck
and with a narrow, rimmed phialine neck.

Length 0.35-0.40 mm.
This species is nearest Uvigeriyia ampullacea H. B.

Brady, but differs in having the uni-serial portion not so

strongly developed and not as strongly hispid. It is also

much smaller in size and has a shorter neck.

Uvigerina g^ladysse n. sp. PI. 5, fig. H.

Test minute, about as broad as long, apertural end the
largest; chambers few, strongly inflated; sutures distinct;

the initial chambers having 3-5 short spines, test otherwise
without ornamentation; aperture circular on the end of a
short neck.

Length 0.15 mm.
It is fairly common in most samples but easily overlooked

on account of its small size.

Uvigerina pigmea d'Orbigny PI. 5^ fig. 9.

Uvigerina pigmea d'Orbigny, Ann. Sci. Nat. vol. 7, p. 269, pi. 12,
figs. 8. 9, 1826.

Uvigerina pygmaea d'Orbigny, Foram. Foss. Bass. Tert. Vienne,
p. 190, pi. 11. figs. 25, 26, 1846.

Specimens that are similar in type to the figures given
in the Vienna Basin monograph are found in the Guayabal
samples from the type locality. No specimen from the

Guayabal gives any indication of grading into the type of

U. pigmea as represented by the figure in the Annales des
Sciences Naturales, which should probably be considered a
separate species.

Uvigerina rippensis n. sp. Pi. 2, fig. 17.

Test of medium size for the genus, elongate, fusiform;
periphery slightly lobulate ; chambers rather few, inflated,

evenly rounded; sutures slightly depressed; central cham-
bers ornamented with coarse, prominent, longitudinal costse

which break into spines on either end of the test; apertural
end with a short, cylindrical neck and phialine lip.

Length 0.75 mm.
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This is a very characteristic species, found only in the

middle sample. It is easily recognized by the tuberculate

apertural and initial ends with the coarse costae between.

Genus ANGULOGERINA Cushman, 1927

Angulogerina gallowayi n. sp. PI. 5, fig. 8.

Test elongate, tapering toward either end, composed of

numerous chambers, three making each whorl, with the ex-

ception of the last chamber which is added uni-serially

;

chambers are so compressed as to make a tri-facial test;

chambers smooth, perforate; some specimens having a

slight keel along the angles ; aperture elongate, with a phia-

line lip.

Length 0.2-0.4 mm.
This species is close to Angulogerina angulosa (William-

son), but differs in size and ornamentation. It is without

doubt a distinct species and easily recognized in spite of its

small form. It is abundant at some horizons, especially the

middle sample from the type locality. This species is named
in honor of Dr. J. J. Galloway of Columbia University.

Family ROTALIIDi^E

Subfamily DISCORBISIN^

Genus GYROIDINA d'Orbigny, 1826

Gyroidina guayabalensis n. sp. PI. 2, figs. 25, 26, 27.

Test plano-convex, ventral side strongly convex; 8-9

chambers forming the last volution, deeply umbilicate; su-

tures distinct, not raised; chambers of the last formed coil

appearing very narrow on the dorsal side; a distinct de-

pression between the last formed coil and the remaining
coils on the dorsal side; aperture an elongate slit on the
center of the inner edge of the last face.

Diameter 0.40 mm. Thickness 0.27 mm.
This species differs from G. soldanii var. octocamerata

in its larger size, more angulated margin, flush sutures and
narrower, more elongated chambers of the last coil,
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Gyroidina soldanii d'Orbiffny var. octocamerata Cushman and
Hanna PI. 2, figs. 22, 23, 24.

Gyroidina soldanii d'Orbig-ny var. octocamerata Cushman and
Hanna, Calif. Acad, of Sci. Proc, 4th ser., vol. 16, No. 8,

p. 223. pi. 14, fig. lG-18. 1927.

This species described from the Eocene of California is

rather common in many of the Guayabal samples.

Subfamily ROTALIIN^ffi

Genus EPONIDES Montfort, 1808

Eponides guayabalensis n. sp. PI. 2, figs. 18, 19, 20.

Test unequally bi-convex, composed of three and one-

half coils, the ventral side more convex than the dorsal, um-

bilicate; periphery angulate, subcarinate, 12-14 chambers

in the last volution ; sutures on both dorsal and ventral side

nearly straight, the ventral ones forming a ring of clear

shell material around the umbilicus ; aperture a low arched

slit between the umbilicus and periphery.

Diameter 0.82 mm. Thickness 0.52 mm.
In general aspect, this species resembles E. mcvicana

but with its greater number of coils and chambers, together

with the nearly straight, dorsal sutures and large size, it is

easily recognizable. It is a characteristic and abundant

form in the Guayabal and should be an excellent marker.

Eponides mexicana (Cushman) PI. 2, figs. 6, 7, 8.

Pulvinulina mexicana Cushman, Bull. Amer. Assoc. Petrol. Geol.,

vol. 9. No. 2. p. 300. pi. 7. figs. 7, 8. 1925.
Eponides mexicana (Cushman), Jour, of Pal., vol. 1, No. 2, p. 1(55,

pi. 26, figs. 6, 7, 1927.

Numerous specimens of the species occur, particularly

in the bottom sample. It is another characteristic foram-

inifera confined to the Guayabal and should prove to be an

excellent horizon marker.

Genus ROTALIA Lamarck, 1804.

Rotalia dorri n. sp. PI. 4, figs. 5, 6.

Test bi-convex, umbilicate tightly coiled ; ventral side

more convex than the dorsal ; two and one-half coils with

8-9 gradually enlarging chambers in the last formed coil;
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margin rounded; aperture an arched slit on the last septal

face, midway between the dorsal margin and the umbilicus.

Diameter 0.35-0.75 mm.
This is a distinct species found in great numbers in the

lower sample from the type locality. It seems to be con-

fined to the Guayabal and is an excellent marker for certain

horizons. This species is named in honor of Mr. James B.

Dorr, Paleontologist of the Huasteca Petroleum Company,

Tampico, Mexico,

Subfamily SIPHONININ7E

Genus EPISTOMINA Terquem, 1883

Epistomina bradyi Galloway and Wissler PI. 2, figs. 1, 2.

Pulvinulina partschiana H. B. Brady (d'Orbig-ny) , Rept. Chal-

lenger, ZooL, vol. 9, p. 699, pi. 105, fig. 3, 1884.

Epistomina bradifi Gallowav and Wissler, Jour, of Pal., vol. 1,

No. 1, pp. 60-61, pi. 10, fig. 1, 1927.

Several specimens of the same character as the one de-

scribed by Galloway and Wissler occur in the Guayabal

sample. It is not very distinctive and probably of no strati-

graphic value as similar species occur in other Mexican for-

mations. Cushman considers the specimens he has from

the Alazan as Epistomina elegans (d'Orbigny). However,

the Guayabal specimens agree more closely to Brady's and

Galloway's figures, than to those usually referred to as

E. elegans.

Genus SIPHONINA Reuss, 1849

Siphonina tenuicarinata Cushman PI. 5, figs. 1, 2.

Siphonina tenuicarinata Cushman, Jour, of Pal.; vol. 1, No. 2,

pp. 166-167, pi. 26, figs. 11, 12, 1927.

The Guayabal specimens resemble the Alazan species as

described by Cushman very closely, I have compared ac-

tual specimens and the only difference noted is that the wide
keel is missing frequently in the Guayabal forms. Many
Alazan specimens also seem to be lacking the keel. As the

chambers and other features of the test remain constant and
similar, I am referring the Guayabal specimens to his spe-

cies. This is one of the long ranged foramininfera in the

Mexican formations.
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Family AMPHISTEGINIDiZE

Genus AMPHISTEGINA d'Orbigny, 1823

Amphistegina mexicana n. sp. PI. 2, fig. ]3.

Test small, lenticular or more convex on the ventral side

in some specimens ; 24-26 chambers composing the last

formed volution which embraces all the preceding ones ; sut-

ures distinct, particularly in older specimens where they

are slightly raised, straight for half their length, after which
they are strongly recurved; the area near the aperture

slightly papillate.

Diameter 1.06-1.60 mm.

Family CASSIDULINID^

Subfamily CERATOBULIMININ/E

Genus CERATOBULIMINA Toula, 1920

Ceratobulimina declivis Reuss, var. mexicana PI. 5, fig. 16.

The variety differs from the original in it? more com-

pact form, less prominent sutures and less inflated

chambers.

Length 0.42 mm.
This is a very rare species in the Guayabal and as far as

I know, does not occur in any other Mexican formation.

Genus PULVINULINELLA Cushman, 1926

Pulvinulinella cuiter (Farkcr and Jones), va.'. m xicana n. sp.

PI. 1, figs. 15, 16.

The variety differs from the typical form in its larger

size, narrow flange, less pronounced, ventral sutures,

greater bi-convexity and very smooth, glassy, dorsal surface.

Diameter 0.75-0.95 mm.
Specimens are relatively rare, but from observations on

other formations, this variety probably ranges through
most of the Eocerc formations in Mexico, at least up to the

Alazan. It is related to Pnlvinxlimella iiiterrupta Cushman
from the Alazan and Pulvinulivella velascoensis (Cushman)
from the Velasco. It is intermediate between these two
types.
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Subfamily CASSIDULININiZE

Genus CASSIDULINA d'Orbigny, 1826

Cassidulina globosa Hantken

Cassididina globosa Hantken, A magv. kir. foldt. in. eukonyve.,
vol. 4, p. 54, pi. 16, fig. 2, 1875 (1876).

Cassidulina globosa Hantken, Mitth. Jahrb. ungar. geol. Anstalt.,
vol. 4, p. 64, pi. 16, %. 2, 1875 (1881).

Cassidulina globosa Cushman, Jour, of Pal., vol. 1, No. 2, p. 167,
pi. 26, fig. 13, 1927.

A species occurring very infrequently, may be referred

to the one described by Hantken. It is a long ranged foram-
inifera in the Mexican formations and therefore, of no
stratigraphic importance.
Cassidulina lomitensis Galloway and Wissler, var. mexicana n. var.

PI. 5, figs. 4, 5.

This variety diifers from the typical form mainly in

size and thickness. Specimens of this variety while coiling

exactly as the Californian species and having the same
shaped aperture, are constant in their much smaller size.

Diameter 0.21 mm. Thickness 0.11 mm.
It is a rare form in the Guayabal and easily overlooked

on account of its small size.

Family CHILOSTOMELLID/E
Subfamily ALLOMORPHINELLIN.S:

Genus PULLENIA Parker and Jones, 1862
Pullenia quinqueloba (Reuss) PI. 5^ flg 15.

Nonionina quinqueloba Reuss, Zeitschr. deutsch. geol. Ges vol 3
p. 47, pi. 5. figs. 31a, b, 1851.

'
'

Pullenia quinqueloba Cushman, Bull. U S. Nat Mus No 100
vol. 4, p. 299, 1921.

'

-
•

,

Small, five chambered specimens of this genus which
may be referred to Reuss' species, are found very rarely in
the Guayabal material.

Family GLOBIGERINIDiiE
Subfamily globigerinin;e

Genus GLOBIGERINA d'Orbigny, 1826

Globigerina apertura Cushman
Globigerina apertura Cushman, Bull. U. S. Geol. Survey No 676

p. 57. pi. 12, fig. 8, 1918.
Globige.irtu avertura Galloway and Wissler, Jour, of Pal vol 1

No. 1, p. 40. pi. 7, fig. 5, 1927.



33 Cole: Mexican Forams 33

Frequent specimens of Glohigerina that resemble Cush-

man's species very closely, are found in the Guayabal. So

far, this is the lowest record for this species,

Globigerina bakeri n. sp. PI. 4, figs. 12, 13.

Test large, composed of four, inflated chambers in the

last volution; initial chambers small, usually five in number,

tightly coiled; wall coarsely punctate; one main aperture

and several smaller ones opening into the shallow umbilicus.

Diameter 0.63 mm.
This large, subglobular species is one of the commonest

of the GlohigeHna forms encountered in the Guayabal. It

is named in honor of Mr. William Baker, Geologist of the

Trans-continental Petroleum Company, Tampico, Mexico.

Globifirerina orbiformis n. sp. PI. 5, fig. 7.

Test small, spherical; sutures in most specimens very

indistinct ; chambers slightly if at all inflated ; wall thick,

reticulate; surface dull; one, main aperture at the base of

the last formed chamber with several, smaller apertures.

Diameter 0.27 mm.
This small species is evidently the ancestor of Glohicier-

iim mexicana, found in the first eighty feet of the forma-

tion above. It differs from the latter mainly in its con-

stantly smaller size and rougher finish.

Globijrerina inflata d'Orbigrny PI. 4, fig. 19.

Globigerina ini^ata d'Orbigny. His. Nat. Isles Canaries., vol. 2,

pt. 2. Forams. p. 134, pi. 2. figs. 7-9, 1839.
Glohigerina inflata H. B. Brady, Rept. Challenger, Zool., vol. 9,

p. 601. pi. 79. figs. 8-10. 1884.
Globigerina inflata Galloway and Wissler, Jour, of Pal., vol. 1,

No. 1. p. 43. pi. 8. fig. 1, 1927.

One of the most common Glohigerina in the Guayabal,

may be referred to this species. It is relatively abundant

at all horizons and has a long range.

Globigerina topilensis Cushman

Globigerina topilensis Cushman, Cont. Cushman Lab. Foram.
Res., vol. 1. No. 1, p. 7. pi. 1. figs. 9a. b, c, 1925.

Cushman described this species from the Upper Eocene,
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Tantoyuca formation. It is relatively common in the Guay-

abal formation. Probably it occurs only rarely- in the Tan-

toyuca, as I have never seen any specimens in that foraia-

tion in the samples from the type locality of the Tantoyuca.

Globigerina wilsoni PI- 4, figS. 8, 9.

Test slightly rotaliform, almost planospirally coiled,

last volution consisting of five gradually enlarging cham-

bers ; umbilicate ; wall coarsely perforate ; aperture a curved

slit opening into the umbilicus.

Diameter 0.24 mm.
This species is very similar to one figured by Mrs.

Plummer from the Midway of Texas as G. pseudo-bulloides.

It diifers in having a less lobate periphery and in being more

planospirally coiled. Due to its small size, it is often over-

looked in the Guayabal. It is named in honor of Mr. John

H. Wilson, Geologist of the Huasteca Petroleum Company,

Tampico, Mexico.

Family GLOBOROTALIID.a:

Genus GLOBOROTALIA Cushman, 1927

Globorotalia crassata (Cushman) PI. 1, figs. 7, 8.

Pulvimdina crassata Cushman, Bull. Amer. Assoc. Petrol. Geol.,

vol. 9, No. 2, pp. 300-301, pi. 7, fig. 4, 1925.

This species described by Cushman, is another abundant

form at the type locality of the Guayabal. Associated with

it is the var. densa, also abundant. These forms range

through the entire Guayabal and probably into the forma-

tion below the Guayabal.

Globcrctalia spinulosa Cushman Pi. 2, fig. 9.

Globorotalia spinulosa Cushman, Cont. Cushman's Lab. Foram.
Res., vol. 3. pt. 2, p. 114, pi. 23, figs. 4a-c, 1927.

This is a long ranged species in the Eocene of Mexico,

extending from the un-named formation below the Tempoal
into the Chapapote. It is constant in its characters through-

out its range.
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Family ANOMALINID^

Subfamily ANOMALININ^E

Genus ANOMALINA d'Orbigny, 1826

Anomalina umbonata Cushman

Anomalma umhoyiata Cushman, Bull. Amer. Assoc. Petrol. Geol.,

vol. 9. No. 2. p. 300, pi. 7, figs. 5, 6, 1925.

Anomalina nmbovata Cushman, Jour, of Pal., vol. 1, No. 2, p. 170,

pi. 27. figs. 10, 11, 1927.

Specimens of this striking Anomalina are met with fre-

quently in all samples. It is very true to type as described

from the Moctezuma river.

Subfamily CIBICIDINiZE

Genus CIBICIDES Montfort, 1808

Cibicides conoideus Galloway and Wissler PI. 2, figs. 3, 4, 5.

Cibicides conoideus Galloway and Wissler, Jour, of Pal., vol. 1,

No. 1. pp. 63. 64, pi. 10. fig. 7, 1927.

There are specimens in the Guayabal of a small Cibicides,

that agree almost exactly with the one described by Gallo-

way and Wissler. The only difference is, that the GuayJoal

species characteristically has sixteen chambers. Until

actual specimens can be compared, it is better to refer the

Guayabal specimens to this species. The umbonate char-

acter of these specimens is particularly striking, as is the

case with Galloway's species.

Cibicides sassei n. sp. PI. 4, figs. 10, 11.

Test bi-convex, more strongly so on the ventral side ; the

final volution composed of nine, gradually enlarging cham-
bers, the final one often inflated more than the others

;
peri-

phery subangulate, subcarinate; shell coarsely perforate; a

knob of clear shell material occupying the center on the

ventral side ; sutures distinct, of clear shell material, on the

dorsal side, slightly raised as they approach the center and
joining to form a mass of shell material ; aperture on the

periphery at the base of the last chamber and extending on
to the dorsal along the suture line, between the last two
whorls for a distance of one chamber.

Diameter 0.39 mm. Thickness 0.15 mm.
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This is a common fossil at many horizons. It is named

in honor of Mr. Jerome B. Sasse, Paleontologist of the Huas-

teca Petroleum Comapny, Tampico, Mexico.

Cibicides pseudowuellorstorfi n. sp. PI. 1, figS. 13, 14.

Test plano-convex, very flat dorsally, slightly convex

ventrally; last formed coil composed of 10-12 chambers;

periphery very slightly lobate, bluntly angulate, slightly

carinate ; sutures gently curved, limbate ; wall coarsely punc-

tate; all the chambers showing dorsally, only those of the

last formed whorl ventrally; the umbilical region with a

large knob of clear shell material; aperture peripheral, ex-

tending on to the dorsal side.

Diameter 0.66 mm.
Dorsally, this heavy ribbed Cibicides resembles C. wuell-

erstorfi, but the knob of clear shell material and gently re-

curved sutures easily distinguish it from this species. It is

a relatively common form in the Guayabal and is confined

to that formation.

Family ORBITOIDID/E

Genus DISCOCYCLENA Gumbel, 1868

Discocyclina clarki (Cushman) PL 2, fig. 32.

Orthophragmina clarki Cushman, U. S. Geol. Survey, Prof. Paper,
No. 125, pp. 41, 42, pi. 7, figs. 4, 5, 1919.

Except for size, this species agrees exactly with the de-

scription and figures given by Cushman. The largest speci-

mens fronathe Guayabal, measures slightly under 3 mm.
It is characteristic particularly of the lower samples

from the type locality where it is abundant. It occurs rarely

in the other samples and apparently is short-ranged.



PLATES 1-5

Note.—All the holotypes described and figured in this

paper have been deposited in the Eocene collection of Prof.

G. D. Harris at Cornell University.

All the specimens described came from the Guayabal type

locality.
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PLATE 1

Figure Page

1. Bulimina guayabalensis n. sp. X 75; holotype 24

2. Bulimina guayabalensis n. sp. X 75; pai'atype 24

3. Lenticulina guayabalenisis n. sp. ; apertural view x 40;

paratype --- - 14

4. Lenticulina guayabalensis 11. sp. ; side view of a larger speci-

men X 40; holotype 14

5. Robulus pseudocultratus n. sp. X 35; holotype 19

6. Polymorphina communis d'Orbigny X 45 21

7. Gkborotalia crassata (Cushman) ; dorsal view x 35. 34

8. Globorotalia crassata (Cushman) ; ventral view x 35 34

9. Lingulina mcxicana n. sp. X 40; holotype 19

10. Vulvulina cf. spinosa Cushman x 30 12

11. Clavulina guayabalensis n. sp. X 40; holotype 13

12. Robulus pseudovortex n. sp. X 40; holotype.... 19

13. Cibicides pseudowuellerstorfi n. sp. ; dorsal view x 40;

holotype 36

14. Cibicides pseudowuellerstorfi n. sp.; view of a slightly small-

er specimen x 40; paratype 36

15. Pulvinulinella culter (Parker and Jones) var. mexicana n.

var. ; ventral view x 30; holotype.... 31

16. Pulvinulinella culter (Parker and Jones) var. mexicana n.

var.; dorsal view x 30; paratype 31

17. Lenticulina theta n. sp. X 40; holotype 14

18. Robulus articulatus (Reuss) X 40. 18

19. Proroporus mexicanus n. sp. X 40; holotype 26

20. Robulus mexicanus (Cushman) x 35 18

21. Nodosaria sp. x 30 17
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PLATE 2

•Figure
' Page

1. Epistomina bradyi Galloway and Wissler; ventral view x 15 30

2. Epistomina Sradyi Galloway and Wissler; dorsal view x 15. 30

3. Cibicides conoideus Galloway and Wissler; ventral view x 35. 35

4. Cibicides conoideus Galloway and Wissler; dorsal view of a

larger specimen x 35 35

5. Cibicides conoideus Galloway and Wissler; side view x 35. 35

6. Eponides mexicana (Cushman) ; ventral view X 45 29

7. Eponides mexicana (Cushman) ; side view X 45 29

8. Eponides mexicana (Cushman) ; dorsal view X 45 29

9. Globorotalia spinulosa Cushman; ventral view x 35 34

10. Plectofrondicuiaria sp. x 23 24

11. Nonion turgidus (Williamson), var, mexicanus n. var. x 65;

holotype - 23

12. Amphistegina mexicana n. sp. X 35; holotype... 31

13. Operculina cushmani n. sp. x 14; holotype 23

14. Uvigerina blanca-costata n. sp. X 55; holotype 26

15. VaginuHna costifera n. sp. x 32; holotype 20

16. Uvigerina rippensis n. sp. X 27; holotype 27

17. Eponides guayabalensis n. sp. ; ventral view X 25; paratype.. 29

18. Eponides guayabalensis n. sp. ; dorsal view x 25; holotype.... 29

19. Eponides guayabalensis n. sp. ; side view x 25; paratype. 29

20. Operculina bartschi Cushman, var. plana Cushman x 14 23

21. Gyroidina soldanii d'Orbigny, var. octocamerata Cushman
and G. D. Hanna; side view x 45 29

22. Gyroidina soldanii d'Orbigny var. octocamerata Cushman
and G. D. Hanna; ventral view x 45 29

23. Gyroidina soldanii d'Orbigny, var. octocameratf Cushman
and G. D. Hanna; doisal view x 45 29

24. Gyroid'na guayabalensis n. sp. ; side view X 40; paratype.. 28

25. Gyroidina guayabalensis n. sp. ; ventra^ view x 40; holotype.. 28

26. Gyroidina guayabalensis n. sp. ; dorsal view X 40; para^"ype. 28

27. Quinqueloculina hermosr n. sp. x 47; holotype 13

28. Quinqueloculii.a hermosa .1. sp. x 47; paratype 13

29. Gnu^ -yina gaudryin^'des (Fornasini) x 30 13

SO. Vcneuilina palmerae i.. sp. x 45; holotype 12

31. Discocyclina clarki (Cushinan) x 14 36
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PLATE 3

1. Dentalina pulchrella n. sp. X 90; holotype 15

2. Nodosaria harrisi n. sp. X 80; holotype 16

3. Nodosaria mexicana Cushman x 30 16

4. Nodosaria mexicana Cushman; view of another specimen X 30. 16

5. Nodosaria consobrina d'Orbigny x 30 15

6. Glandulina radicula (Linnaeus) ; constricted form x 60 17

7. Glandulina radicula (Linnaeus) x 60.. ^.. 17

8. Nodosaria wegemanni n. sp. X 50; holotype 17

9. Nodosaria cocoaensis Cushman, var. mexicana n. var. x 25;

holotype 15

10. Vaginulina legumen (Linnaeus), var. elegans d'Orbigny X 30 21

11. Vaginulina legumen (Linnaeus), var. elegans d'Orbigny;

viev/ of another specimen x 30.. 21

12. Bulimina cf. inflata Seguenza x 75 25

13. Vaginulina wrighti n. sp. X 95; holotype 21

14. Dentalina cucarensis n. sp. X 85; holotype 14

15. Nodosaria cf. granti Plummer X 30 15

16. Nodosaria oolinata n. sp. X 90; holotype 16

17. Nodosaria sp. x 30 17
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PLATE 4

Figure Page

1. Robulus alato-limbatus (Gumbel) x 20 18

2. Uvigerina elong;aa n. sp. x 55; holotype 26

3. Uvigerina elongata n. sp. ; diffei'ent specimen from fig. 2 x 55;

paratype 26

4. Nojiion floiinensis n. sp. x 85; holotype 22

5. kotalia dorri n. sp., apertural view x 24; holotype 29

6. kotalia dorri n. sp. ; dorsal \iew x 24; paratype 29

7. Hantkenina longispina Cushman x 55... 24

8. Globsgerina wilsoni n. sp.; dorsal view x 80; holotype 34

9. Globigerina wilsoni n. sp. ; ventral view X 80; paratype 34

10. Cibicides sassei n. sp.; dorsal view x 70; holotype 35

11. Cibicides sassei n. sp. ; apertural view x 70; holotype 35

12. Globigerina bakeri n. sp. X 25; holotype 33

13. Globigerina bakeri n. sp.; different specimen from fig. 12

X 25; paratype 33

14. TrochammJnoides guayabalensis n. sp. x 75; holotype 11

15. Pyrgo sp. X 80 13

16. Globulina gsbba d'Orbigny x 85 21

17. Ammodiscus incertus d'Orbigny x 27 10

18. Verneuilina aff. triquetra (Munster) x 75 12

19. Globigerina inflata d'Orbigny; ventral view x 85 ; 33

20. Guttulina problema d'Orbigny x 60 22
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PLATE 5

Figure Page

1. Siphonina tenuicarinata Cushman ; ventral view x 60. 30

2. Siphonina tenuicarinata Cushman ; dorsal view x 60_ 30

3. Textularia mexicana n. sp. X 55; holotype 11

4. Cassidulina lomitensis Galloway and Wissler, var. mexicana

n. var., ventral view x 75; holotype 32

5. Cassidulina lomitensis Galloway and Wissler, var. mexicana

n. var.; dorsal view x 75; paratype 32

6. Nonion cf. umbilicatulus (Montagu) var. x 60... -.... 23

7. Globigerina orbiformis n. sp. X 65; holotype 33

8. Angulogerina gallowayi n. sp. X 90; holotype 28

9. Uvigerina pigmea d'Orbigny X 85 27

10. Marginulina subbullata Hantken X 85 14

11. Uvigerina gladysae n. sp. X 150; holotype 27

12. Nonion micrus n. sp. X 95; holotype 22

13. Bolivina gracilis Cushman and Applin x 140 .-.. 26

14. Virgulina mexicana n. sp. X 85; holotype. 25

15. Pullenia quinqueloba (Reuss) X 130 32

16. Ceratobulimina declivis (Reuss), var. mexicana n. var. X 75;

holotype .-. 31
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PREFACE

This paper dealing with certain new or otherwise interesting

Eocene moHusks is the first of a series of Contributions to tlie

Tertiary Paleontology of Northern Peru. These studies are prin-

cipally based upon fossil collections and field observations made
iluring several years of reconnaissance and detailed gecjlogic and

stratigraphic investigations for the International I'ertoleum Co.

Ltd., under the direct and al)le supervision of its Chief Geologist

Dr. O. P. Hopkins. It is also with pleasure that I acknowledge

the assistance received from the otlier members of the Geologic

staff at Negritos, namely to Mr. A. Iddings, formerly in charge

of the Geologic Office in Negritos and to Messrs O. D. Boggs,

G. Boughton, J. Stewart, J. L. Stauft, E. N. MacCormack, E. W.
Berry, V. Culbert, and E. Emendorfer.

The geolog\- and stratigraphy of the area has recently been

described by Iddings and Olsson in an article published in the

Bulletins of the American Association of Petroleum Geologists

V^ol. 12. No. I. The student will find in this paper the columnar

section of the Tertiary rocks of I'eru and the formational nances

used in the description of the fossil fauna. This information

is released for publication through the permission of the Inter-

national Petroleum Co. Ltd.

Ithaca, N. Y.

January, IQ28.





INTRODUCTION

The literature of the 19th century, deaUng with tlie paleon-

tology of the Tertiary rocks of northern Peru, is extremely

meager and gives little or no information as to the age and char-

acter of the Tertiary deposits of the region. The first fossils to be

described from this region were obtained by d'Orbigny^ who
made collections of both recent and fossil mollusks at Paita. His

collections of Paita fossils consists mainly of Pleistocene shells

from the Tablazo beds exposed so well along the top of the high

sea-cliffs east and south of the town. The lot however included

an imprint of a Rostellaroid shell which he named Rostellaria

gaudichaudi. This species has the distinction of being the first

fossil to be described from the true Tertiary rocks of Peru, and

we now know that it came from certain sandstones of Upper
Eocene age.

Senor A. Raimondi during his extensive geographic explora-

tion in the Peruvian Republic had obtained large collections of

fossils but principally from the older rocks. These collections

were submitted to Wm. M. Gabb^ for study and in 1869 there

appeared the first of the two papers dealing with their descrip-

tion. In this article additional Pleistocene fossils are described

from Paita along wnth two species from the same locality obtained

by Professor Orton. Orton's shells which were named Ampullina

ortoni and Cerithiuni l<£visciduni are common Upper Eocene

fossils and doubtless ,came from the Paita Saman sandstones

which previously had yielded d'Orbigny's Rostellaria gaudi-

chaudi. Because of the association of living and extinct species,

Gabb placed the age of the Paita fossils as Pliocene but noting

the difference in enclosing matrix, he also suggested that the

fossils may have come from rocks of different ages.

3 1842— D'Orbigiiy Alcide. Voyage dans rAmerique Mcridionale,

Paleontologie at Geologic. Vol. 'A, Pt. 3, 4.

21869—Gabb, W. M. Deserii)tioii of a new species of South American fos-

sils. Tertiary. American Journal of Concliologj'. Vol. 5, Pt. 1, p. 25.

1877.—Gabb, W. M. Description of a collection of fossils made by Dr.

Antonio Eaimondi in Peru. Journ. Acad. Nat. Sci. Phila. new series,

Vol. 8, pt. 3, p. 263.
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About the same time as Gabb's article on the Paita collection,

E. T. Nelson,^ in a graduation thesis, published an account of

some fossils from Zorritos. Nelson made no special age deter-

mination, other than late Tertiary as suggested by the title of

his paper.

In 1889, there appeared Grzybowski's* account of a geologic

reconnaissance from Paita to Tumbez. In this paper, there is

given for the first time, a description of the Tertiary rocks of

northern Peru, and an attempt at their stratigraphic subdivision.

Grz3'bowski's paper is principally valuable for his work in the

Zorritos region, definitely establishing the Miocene age of the

Zorritos rocks. Owing probably to insufficient paleontologic

information, he failed or erred in his intrepretation of the geology

and age of relationship of the rocks at Paita and Talara.

Outside of Adams'^ brief reconnaissance through La Brea and

the Chira valley, it remained until 1920 and 21, before anything

further of note was published on the Tertiary mollusks of the

region. H. Douville*^ in a series of papers dealing with certain

fossils .collected at Negritos and submitted by Sefior C. I. Lisson

of Lima, was able to prove the occurrence of Eocene rocks in

the Peruvian littoral. Several of the commonest and most

characteristic of the Peruvian Eocene gastropods were described

in these papers, including the Aulacodiscus lissoni, and Pseudo-

giauconia lissoni, these two species representing new generic

types.

The appearance of Bosworth's^ Geology of North West Peru

and its included Paleontological studies by Woods, Vaughan and

Cushman marked a great advance in our knowledge of the

Tertiary rocks of the region. It was preceded by several years

31870—Nelson, E. T. On the niolluscan fauna of the late Tertiary of

Peru. Trans. Conn. Acad. Sci., Vol. 2, p. 186.

41899.—Grzybowski, J. Die Tertiarablagerungen des norillischen Peru und
ihre molluskenfauna. Neus Jahrbuch, Beilageband, Vol. 12.

•"'1909.—Adams, G. I. An outline review of the Geology of Peru. Smith-
sonian Eeport for 1908.

oDouville, H. Compte Eendu Aead. Sci. vol. 171, p. 1345.
1920.—Douville, H. Compte Eendu somm. Soe. geol. France, No. 14, p. 193.

1921.—Douville, H. Journ. Conchyl. vol. 66, p. 1.

71922.^—Bosworth, T. O. Geology of the Tertiary and C^uarternary period
of North-west Peru, with an account of the Paleontology by H. Woods.
T. W. Vaughan, J. A. Cushman and others.
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of field studies by Bo?^vort'i and his assistants and proved the

existence of a ver_\" thick antl generall} fossihferous Tertiary

section.

Spiekes's^ monograph of the Zorritos Miocene fauna appeared

about the same time as Bosworth's work on the older Tertiaries.

It gives a rather full account of the Paleontology and Strati-

graphy of the Zorritos formation.

STRATIGRAPHY

The Tertiary rocks of Northwestern Peru have an aggregate

thickness of fully 25,000 feet and of this total, the lower 15,000

feet belong to the Eocene. For a description of the general

Tertiary section, or the Oligocene and Miocene strata, the reader

is referred to Bosworth, Spieker or to a more recent paper by

Iddings and Olsson**. In this latter article, mainly on basis of

detailed field studies since 1921, the Tertiary rocks are grouped

into 13 formations and their areal distribution is briefly outlined.

In the present article, only the Eocene or the lower part of tlie

Peruvian Tertiary column will be discussed.

In Bosworth's classification, the lower Tertiaries are divided

into the Negritos and Lobitos formations. He further subdivided

his Negritos formation into two series named from their most

distinctive fossil genera, the Turritella and Clavilithes series.

I'hese formations are very comprehensive and include beds

ranging from the Lower Eo,cene to the Upper Oligocene and

moreover contain several unconformities of regional character.

For tills reason the}- have been further subdivided through more

detailed work. Bosworth's Negritos formation has been

«iy22.—Spiokor E. M. Tlie Paleontology of tlic Zorritos Formation of the

North Peruvian Oil Fields, The Johns Hop Uu ivorsity Studies in

Geology, No. 3.

91928.—Iddings and Olsson, Tlif (icology of North West Peru, Bulls. Amer.

Assoc, of Petroleum Geologists, Vol. 12, No. 1.
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restricted to include only the rocks actually exposed at Negritos,

namely the Lower Eocene or his Turritella series. For the

Clavilithes series, the formational names the Salina, Pale Greda

and Parinas have been adopted.

The Lobitos formation as this term was used by Bosworth is

primarily a lithological division and intended to include the rocks

lying above the Parinas sandstone and below the highly fossili-

ferous Zorritos Miocene. It included in its lower part, beds

belonging to the Upper Middle Eocene, whose faunal relations

are ,closely allied to the Parinas and lower formations. This

set of rocks, largely shale in the Negritos area but changing to

sandstones and even to conglomerates further north, has been

named the Restin formation, its type exposures being selected

from Restin near Cabo Blanco.

The close of the Mid-Eocene was marked by important crustal

movements, resulting in elevation and erosion of the earlier

formed Eocene rocks. This was followed by renewed deposi-

tion in a more extensive scale than previously and the new trans-

gression carried marine waters far beyond its former limits.

An erosional unconformity of the first magnitude therefore

marks the base of the Upper Eocene and these rocks are found

on any of the older beds including the Cretaceous, or the slates

and granites of the mountains.

The Upper Eocene ro,cks also included in the Lower Lobitos

by Bosworth, have been named the Saman formation from their

typical and highly fossilferous exposures at Casa Saman in the

Chira valley and about lO miles Northwest of Sullmana. The

Upper Eocene seas brought the introduction of a new fauna,

including the first appearance of the Nummulitic and Orbitoidal

foraminifera in the Peruvian section, and this fauna continued

in a modified form through most of the Oligocene. On the other

hand, the relations of the Saman fauna with the older Eocene

is comparatively less pronounced.

The divisions of the Peruvian Eocene as used in this article.
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are as follow:

J me ricum Tvmp

Sub-divisions
formations Bosivorth 's dimisiom



10 BULLiETIN 52 56

The Middle Eocene

the salina formation

The Salina formation which forms the lower part of Bos-

worth's Clavihthes series has a thickness of about 8oo feet. The

rocks are dominantly sandy and resemble closely the upper

member of the Negritos formation and are best distinguished

paleontologically. Fanually the change from the Negritos forma-

tion is abrupt and there are no transitional beds between the two

formations. The base of the Salina rocks is usually a conglom-

erate or a series of conglomeritic lenses varying considerably in

thickness along the strike. It is believed that this zone marks

an unconformity or disconformity and the time interval repre-

sented of sufhcient duration to have allowed of considerable

change in the fauna of the two groups of rocks. This Middle

Eocene fauna continued in but a modified form through the

rocks which Bosworth called the Clavilithes series. Aside from

the Fusoid genus Clavilithes which seems to be absent from the

older beds we find a new series of Turritella grouped about

T. bosworthi, the peculiar Melanoid T. anceps and annectans

Woods, Pseudoliva mutabilis var. woodsi n. var. P. parinasensis

Wood Melanatria acanthica and venusta Woods, and Veneri-

cardia planicosta var : parinensis n. var.

Comparatively few species seem to be strictly limited to the

Salina formation. Turritella anceps and bosworthi of Woods,

Diplodonta F dissona n. sp., Pseudoliva mutabilis var, woodsi n.

var. and a few others are most common in this formation. The

Aturia of. ziczac Sby., is found only on the conglomerate zone

at the base of the formation.

THE PALE GREDA FORMATION

The Pale Gredas are mainly a lithilogical division and con-

sis of 2,ooo to 2,500 feet of yellow, brown or gray shales, lying

above the Salina formation and below the Parinas sandstones.

Locally thin seams of sandstones and pebble beds may be pres-

ent and these horizons are mainly interesting since they are usu-

ally fossiliferous and have furnished the bulk of the known Pale

Greda fauna.
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The fauna f)f the Pale (iredas is ratlier meager and on a

whoie does not chlier greatly iroin that of the SaHna—Parinas

formations, la addition to a few undescnbed species ot rare

occurrence, the following are known only from this formation

:

Ceritliiuni bozvcnl n. sp. iddingsi n. sp. and Eutrephoceras negrit-

ensie n. sp.

THE PARINAS FORMATION

Punta Parinas and the adjacent Punta Balcones, are together

the most westerly points of the South American continent. They

are formed of rather coarse, gritt}-, white or \ellowish sand-

stones and pebble conglomerates, collectivel}' known in the

Negritos region as the Parinas sandstones or the Parinas for-

mation. They were deposited in very shallow or near-shore

waters and often contain large trunks of silicitied wood, usually

closeh' riddled with the borings of Teredo. Fossil zones are

generall} confined to the lower and upper part of the formation.

The fauna of the Parinas sandstones is largely that of the

general Clavilithes series. It also contains a few special species

of its own and a still larger proportion of new forms which con-

tinue into the overlying Restin. Species most characteristic of

the Parinas sandstones are Caralia (Parinomya) parinensis n.

sp:, Grateloupia peruviana n. sp., Pitaria parinensis n. sp.,

Turritella kesivickensis n. sp., Telescopiuni parinense n. sp.,

New forms beginning in the Parinas sandstones and continuing

into the Restin, or even higher rocks include most of tlie common
species such as Turritella annectans Woods (also in Upper Pale

Gredas), Morgana magma Woods, Clavilithes pacificus Woods,

Amotapus arbolensis Woods, Cardium restinense n. sp., dem-
entia parinensis n. sp. and Corbula parenasensis Woods.'

THE RESTIN FORMATION

In the Negritos region, the Parinas sandstones are generally

overlain by gra}- or olive colored shales varying considerably in

thickness according to locality. The shales may contain small

foraminifera but other fossils are rare or limited to local zones

near the base of the formation. North of Negritos, the Restin

shales have become interbedded with sandstones and are thicker
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and more generally fossiliferous. Still further north they are

the basal Tertiary rocks and along the west side of the moun-

tains represent mainly coastal sandstones and conglomerates.

The Restin fauna is closely related to that of the Parinas but

is still more highly diversified, due to the appearance of new

forms which become more common and characteristic of the

Upper Eocene and later faunas. The following species are'

known only form the Restin formation. Carolia peruviana n.

sp., Anomia septanaria n. sp., Corbula {Cuspicorhula) busera n.

sp.,dementia restinensis n. sp., Cerithium xenium, n. sp., Archi-
'

tectonia jabonillensis n. sp., Hercoglossa peruviana Berry and

"Echinocyamus" intermediiis Hawkins.

THE UPPER EOCENE

Upper Eocene rocks are widely distributed in the Tertiary

area of North West Peru and include the bulk of the beds

belonging to the lower half of Bosworth's Lobitos formation.

They vary considerably in lithology from coarse sandstones,

conglomerates, coquina-like beach limestones to massive black

shales. Collectively they are grouped together in the Saman

formation, named from their most typical and highly fossihfer-

ous exposures found in the Chira valley at Hacienda Cusa

Saman near SuUana. *

A.S previously noted, the Saman rocks are everywhere strongly

unconformable on the older beds. In the Negritos region, they

rest upon the Restin formation or the Upper Middle Eocene.

To the south they overlap upon the Cretaceous or older moun-

tain rocks and represent the basal portion of the Tertiaries in

that region. This unconformity at the base of the Upper Eocene

is the most important stratigraphic break in the whole Teritary

section of northern Peru.

The transgression of the Upper Eocene sea was of wide

extent and Saman rocks were therefore deposited over a con-

siderably larger area than the earlier Eocene formations. It

brought a new fauna from which many of the most character-

istic of the older Eocene species had dissappeared such as Pseu-

doglauconia lissoni Douville and other large Cerithoid shells.

The species which had persistent from the earlier beds

in some cases disappeared after a short range in the lower

Saman, instance Peruhita peruviana var. samanica n. var., or
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continued their development and evolution, sometimes becoming

very large before tinall}- disappearing at the close of the Saman.

To this class belong such species as Venericardia planicosta var

samanica and Amotapus {Pcnia of Woods) arholensis Woods.

With the exception of the above but very conspicuous elements,

the Saman fauna is largely a new development which persisted

through the Oligocene but disappeared before Miocene times.

The Saman and related Oligocene faunas are therefore to a cer-

tain extent a unit fauna which iiourished between Middle Eocene

and Miocene times.

The Nuniniulitic and Orbitoidal foraminifera are entirely lack-

ing from the Lower and Middle Eocene rocks in Peru but

immediately assume an important role in the Saman and Lower
Oligocene formations. Orthophragmina peruviana Cushman and

more rarely a stellate species occur only at the base of the Saman
rocks associated with a special fauna of moUusks, echinoids

and the brachiopod Liothyrina pertiz'iaiia n. sp. This zone

marks a very constant horizon which has been traced from

Negritos north to Caleto Merc or a distance of more than 60

miles. It is sometimes represented by sandstones and conglom-

erates which have been called the Saman conglomerate but in

many cases the base of the Saman rocks are shales overlying

the Restin shales.

The Saman molluscan fauna is very rich and varied. At the

base of the Saman or horizon of the Saman conglomeratte there

are several species limited to this horizon. They include such

shells as the Pol'mices zvoodsi n. sp. Epitonium pervianum n. sp.,

ClavilitJies posamsis n. sp., woodringi n. sp., and lagunitensis

n. sp., Lyra sahulosa n. sp., Cassidea maccorniaki n. sp., Ovula

negritensis n. sp., Cypraea boffsi n. sp., and Liothyrina peruvi-

amim n. sp. In the higher beds and more particularly in the

Saman sandstones of the Chira valley, near the top of the Upper
Eocene the following species are quite common: Venericardia

planicosta var. samanica n. var., Amotapus arholensis n. sp..

Area sidlanensis Woods, Ostrea samanensis n. sp., Spistda

callistoides n. sp., Cardium samanicum n. sp., Lucina pay-

tensis Woods, Pseudoliva parinasensis var. samanica n. var.

Dientomochilus gaudichaudi d'Orbigny, Cerithium laeviscxilum
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Gabb, Telescopiiiin peruvianum Woods and samanensic n. sp.,

Turritella boughloni n. sp., and Dorsaiiiim lagitiiitciisis Woods.

Among the common fossils of the Saman rocks but rangmg

widely in the OUgocene we may mention the Peruluta inancor-

ensis n .sp., Xancus peruvianas n. sp., Architectonica sullana

n. sp., Turritella chira n. sp., samanensis n. sp., dementia peru-

viana n. sp., and Aturia alabaniensis var. peruviana n. var.

CORRELATION

The occurrence of species of Orthophragniina in the basal

portion of the Saman formation definitely correlates these rocks

with the Upper Eocene and equivalent to the St. Bartholomew

limestones of the Lesser Antilles and the Ocala limestones of

Florida. Contributing evidence in support of the correlation is

furnished by the Saman mollusks and other fossils. In this

connection the range of the group of Venericardia planicosta

through the Peruvian Eocene is of considerable interest. It is

a common fossil first appearing as variety negritensis, a strongly

ribbed form in the lowest fossiliferous members of the Negritos

formation. In the overlying Clavilithes series, the shells are

more convex with the sculpture becoming smooth on the ventral

portion of the shell. These shells belong to the variety parin-

ensis and find their closest parallel in the smooth varieties of

V. planicosta in the Middle Eocene or Claibornian rocks of the

southern United States. The group reached its fullest develop-

ment in the Saman rocks as variety samanica. It is a large

thick shell with wide, heavy hinge and a smooth sculpture except

on the umbos and early part of the shell disk. It represented

the last of the planicosta group and became extinct at the top of

the Saman formation, thus marking the upper limit of the Eocene

series.

Several common Saman mollusks belong to genera or sec-

tions most characteristic of the later Tertiary faunas. To this

class belongs the Area sullanensis Woods, a large Argina-Yike

species ; large Trigoniocardia exemplified by Fragum samanicum
and one or more undescribed species, a group previously known
only from the OUgocene or younger rocks and speciall}- common
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ill the AIio,cene and recent faunas; the dementia peruviana n.

sp., the forerunner of the Miocene dementia dariena Conrad

to which it is very closely related; Xancus peruviana n. sp., a

genus hitherfore not known earlier than the Vickburg Oligocene

and common in the Caribbean Miocene ; and the Polinices woodsi

n. sp., a species belonging to the typical section and very close

to the Polinices subangulata Nelson of the Zorritos Miocene and

the recent West Coast Polinices alveatus Troschel.

Two species of the Cephalopd genus Aturia occur in the Peru-

vian Eocene. The earlier species, found only at the base of

the Salina formation, appears to be most closely related to the

Aturia zic-zac Sowerby from the Londinien or Upper Eocene

of England. A second species of Aturia is found in the Saman

Eocene and continues through into the Upper Oligocene. This

species is often quite common and scarcely distinguishable from

the .Ituria alabamensis Morton from the Claiborne and Jack-

son beds of the southern United States.

Attention has already been called to the occurrence of the

brachiopod Liothyrina peruviana in the Saman conglomerate.

Related species occur at the same horizon associated with species

of Ortliophragmina in Colombia, in the San Fernando beds of

Trinidad and the St. Bartholmew limestones.
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DESCRIPTION OF SPECIES

Family PINNID^ Meek

Genus ATRINA Gray

Atrina talarensis, n. sp. Plate 4, fig. 3

Shell small to medium size, thin, moderately convex; the

greatest convexity is situated in the anterior region, where a

cross-section would show nearly a perfect circle; hinge-line

straight while the lower or ventral margin appears to be slightly

incurved ; shell substance very thin, ornamented with longitudinal

ribs or elevated lines which show on the inner surface as grooves

and become impressed on the internal casts ; the longitudinal ribs

are low but nearly equal and regular, and number about 13 or 14

on the type specimen, and about midway between the anterior

and posterior extremities, they are spaced about i 1/2 mm. apart;

the longitudinal ribs were probably somewhat spiny or nodose,

especially near the posterior submargins ; a band along the ventral

submargms averaging about 5 mm. in width is smooth.

Length 53nun; height 40mm; diameter 24mm; fragmentary spec-

imen

Remarks.— Although this species is fairly abundant at its

type locality, specimens are always fragmentary, represented

mainly by internal casts. It appears to be a small or medium-

sized species reaching a maximum length of from 70 to 80 mm.
Locality and Geologic Occurrence.— Saman formation, Talara.

Superfamily OSTRACEA Goldfuss

Family OSTREID^ Lamarck

Genus OSTREA Linne

Ostrea negrltensis, n. sp. Plate 2, figs. 4, 5, 6

Shell small or medium-sized, rarely exceeding 60 mm. in

length ; the lower left valve convex and rather heavy, typically

ostroid or in some cases strongly exogyroid in form, this latter

condition being due to an exaggerated or greater coiling of the

beaks ; surface of the left valve generally smoothish, but with

evident but nearly obsolete radial folds or ribs ; the interior of

the left valve shows a curved or slightly coiled, ligamental area,

directed posteriorly and passing into or under the beaks, most

pronounced in the exogyroid shells ; anterior and posterior in-
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ternal margins of the shell strongly and regularly punctate or

crenulated.

Length or width 35mm; height 59mm; diameter (left valve) 30mm
32mm; height 52mm; 28mm

This is an interesting species found only in the Lower
Tnrritella beds of Negritos. All the specimens in our collection

represent the left valves, so that the characters of the upper or

right valve are not known. From the O. husk': Woods, with

which the species is associated, it is recognised by its curved or

posteriori}- directed ligamental area, and by its nearly smooth

shell.

Ostrea ncgritensis shows much variation in the extent of coil-

ing of its beaks, and in some ,cases this condition is carried to

such an extreme that were the shells found in Cretaceous sedi-

ments, they would be classed as a species of Exogyra without

hesitation. However this character is ver}- variable and all grad-

ations to typical Ostroid shells may be found. It is significant

however that 0. ncgritensis is found only in the lowest exposed

fossiliferous rocks of the Peruvian Tertiary and belong to the

Lower Eocene. The European literature contains records of

Exogyra as high as the Miocene.

Pormaiion.— Negritos formation, Negritos.

Ostrea samanensis, n. sp. Plate 1, figs. 1, 2, 3, 4, 6

Shell medium to large
;
young shells are usually subcircular in

form, but become oblong or elongate with age ; valves unequal,

the lower or left valve usuall}' convex and sculptured with strong,

subregular, sulcated, radial ribs ; the upper or right valve of less

convexity or sometimes flat, smooth or sculptured only by the

concentric growth lines ; the beak of the lower valve when j^erfect

is usuall} strongly curved or Exogxroid, with a small or large

area of attachment ; in old shells, the radial ribs of the left valve

usually become obsolete and the lower half of the shell tends to

be smooth, except for the lamellations caused by the growth lines
;

texture of the shell of medium thickness except in very large

shells ; the hinge of the left valve shows a curved ligamental area.

while in the right valve, the ligamental area is more nearly
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straight.

Height 52mm; width 44mm; diameter 25 mm; (Holotype)

57mm ; width 42mm ; diameter 19mm lower valve

;

8Cmm broken; width 57mm i diameter 30mm lower;

88mm ; width 36mm ; diameter 23mm upper

This species bears some resemblance to the Ostrca sellaformis

variety Hsbo}iensis Harris from the Lower Claiborne or St.

Maurice beds of the Louisiana, but differs typi.cally by its more

strongly coiled beaks and by its greater convexity of form. The

lov^'^er or attached valve is strongly ribbed or costate, and the

upper valve is flat and simpl}' sculptured with concentric growth-

lines. It is a common species throughout the Peruvian LTpper

Eocene.

Locality and Geologic Occurrence.— Saman formation, type

specimens from Casa Saman, but common throughout the Saman

Eocene.
Superfamily ANOMIACEA Hermannsen

Family ANOMIIDiE Gray

Genus ANOMIA Muller

Anomia septenaria, n. sp Plate 2, figs. 2, 3

Shell of medium size, averaging about 35 mm. in height and

length but sometimes groAving to a larger size ; the upper or left

valve is convex, subcircular in form and moderatel}- heavy in

texture ; surface typicall}- sculptured with 7 rather heavy, angular

ribs which are regularly spaced and give the shell a Pecten-\\ke

appearance ; these ribs are continued through the shell and show

on the internal casts of the fossils ; the ventral margins of the

shell is strongly scalloped by the ribs, and the two valves fitting

closely together ; the interspaces between the ribs is wide and

generally smooth, or faintly striated by the concentric growth

lines; the right Valve as preserved in our specimens is flat or

slightly concave and somewhat irregular in form and generall\-

smooth ; the byssal foramen of mecUum size and open ; internal

characters concealed.

Height 40mm; length 44mm;
36mm; length 37mm; diameter 19mm

Remarks.— This is a peculiar shell, quite unlike any species

of Anomia which I have found described. It is quite common in

the Upper Restin sandstones but good specimens are rare and

usually only casts with patches of the original shell ma\ be col-

le<:ted.
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In two of our specimens, the right valve is preserved, the one

showing a medium-sized byssal foramen, and proving the shell to

belong to the Anomiidce, otherwise it might easily have passed

for a small oyster. The internal characters are completely con-

cealed and the shells are therefore referred only provisionally

to the genus Anomia.

Localities and Geologic Occurrence.— Restin formation,

Que. Salado, Jabonillal, Lobitos.

Genus CAROLIA Cantraine

Subgenus CAROLIA s. s.

Carolia (Carolia) peruviana, n. sp. Plate 2, fig. 1

Shell moderately thin, subcircular in form, or with the height

somewhat exceeding the length ; left valve slightly to moderately

convex, with broad inconspicuous umbo and beak; righ valve

flat or slightly concave ; external surface of valves covered with

a fine, sculpture of vermiculate, close-set radial striss or threads

,

internal characters concealed.

Height 68nmi

;

length 66mni ; diameter of left valve 15min
SOmiii

;

length 45mni

;

diameter 6mm;
In the true Carolia, of which the C. placitnoides Cantriane from

the Egyptian Eocene is the t_\'pe species, the external surface is

sculptured much as in peruviana with fine, vermiculate radial

threads. In tliis feature, pcruz' ana also resembles C. janiaicensis

Dall ^ from the Cambridge beds of Jamaica and considered by

Dall as a true Carolia. The internal characters by which Carolia

is best distinguished, are entirely concealed in the specimens at

present available for study.

This species largel}' replaces the C. parinensis in the Restin

formation and from which it will be recognised by its submicro-

scopic sculpture referred to above.

Subgenus PARINOMYA n. subg.

Type.—Carolia purinen.si.s, n. sp.

The following is a description of the subgenus Farinoniya :

Shell ni form and general features like Carolia s. s., but the

exterior marked with a sulmiicroscopic rasp-like or pectinate

1 Trans. Wagner Free Inst., vcd. :;, pt. 4, p. 77tj^ pi. X^, fig. 21.
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sculpture, the finer growth hnes being drawn out at intervals into

teeth-like extensions, radially arranged ; resilium internal ; interior

of right valve with a large chondrophore which as in Carolia s. s.,

is seated on the anal or posterior side of the umbo and extends

adorally above the byssal foramen, but remaining free or separate

from the dorsal margin by an open slit or cleft ; byssal foramen

large, open, or closed only by a byssal plug.

Remarks.-- Fischer- has fully described and figured the

internal characters of the C. placimoides Cantraine, the type

species of Carolia s. s., from the Egyptian Eocene. In the young

stages,the byssal foramen of the right valve is fully open and

Anomia-like. With growth, the foramen gradually atrophies and

in mature shells, it is completely closed by shelly matter and often

hardly discernable as a scar. The chondrophore carrying the

resilium, rises from the posterior side of the umbo, extends

across the upper edge of the shell, its outer or upper edge

becoming fused to the cardinal margin of the shell. The various

changes passed through by Carolia, in its development, are divid-

ed by Fischer roughly into 4 stages, comparable to the adult con-

dition of allied Anomoid genera.

In Parinomya, the developmental changes are less complete,

the foramen although becoming reduced in size, is persistant and

well-marked even in the senile or gerontic individuals. It is

generally filled with a close-fitting corneous plug. In addition,

the chondrophore does not seem to fuse with the anterior-dorsal

margin, but remaining separated by a well-developed slit. The

external characters will also help in discriminating this from true

Carolia.

Carolia (Parinomya) parinensis, n. sp. Plate 3, fig. 1-4

Shell of moderate size, subcircular and somewhat irregular in

growth ; shell substance nacreous, fairly heavy and composed of

fine, silvery Anomia-Vike lamell?e ; right valve flat or slightly

concave, the left valve deeper and evenly convex ; in the right

valve, the resilium is seated on a large, heavy chondrophore rising

from the posterior side of the umbo, and extending adorally

2 Journ. de Conchyl., 28, p. 345, pi. 12; Man. de Gonc'.iyl. p. 9;!;!, fig.

700; see also Dall, Trans. "Wagner Free Inst^ vol. 3, pt. 4, p. 775.
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above the byssal foramen, but remaining free or separated from

the cardinal margin by a deep sHt or cleft ; byssal foramen of the

right valve, circular and generally rather large, remaining open

or simpl}- closed by a byssal plug, and situated at a varying dis-

tance from the dorsal margin ; muscle scar in the right valve,

nearly circular, and in old shells generally sunken or surrounded

by a thickened margin ; the exterior of the shell is usually

w^eathered and the surface is smooth, or strongly lamellos near

the ventral margins ; in well-preserved specimens, the finer

sculpture is rasp-like or pectinate, the finer growth-lines being

drawn out at fairly regular intervals into teeth-like extensions

;

as these teeth-Iike extensions follow in a fairly regular order,

they produce a fine radial sculpture.

Length 78nim ; height 62nim; diameter 11m, (right valve,Holotype)
Length 64nini

;

height 62mm
;

diameter 16mm
;

64mm; height 62nim; diameter 19.5mm

C. parinensis is a common and characteristic fossil of the

Parinas sandstone but also occurring less commonly in the over-

lying Restin. From C. peruviana, it will be recognised by its

submicroscopic external markings.

Local. ties and Geologic Occurrence.— Parinas formation

of Parinas and Balcones Points, Keswick Hills, etc. Cabo
Blanco sandstones of Cabo Blanco and Cabo Verde.

Restin formation, Jabonillal.

Superfamily MYTILACEA Ferussac

Family MYTILID.^ Fleming

Genus MYTILUS Linne

Mytilus euglyphus Woods, var. negritensis, n. var. Plate 4, fig.4

M]/iilus euf/h/plius.'' Woods 1922, Bosworth Geology of North-West Peru,
p. 63, pi. 1, fig. 8.

Differs mainly from the euglyphus Woods, by its coarser

sculpture and in form, the longer axis or the height of the shell

being nearly at right angles to its length ; the shell is strongly

ridged and tliis line or crest divides the sculpture into two un-

equal areas; the posterior area is uniformly coarse, sub-regular



22 Bulletin 52 68

and unbeaded, but along the margins the ribs become divided

into smaller rays through bifurcations or new, small and shorter

ribs are introduced ; the antero-ventral margin is concave, sculp-

tured with finer beaded ribs ; as usual there is a tendency to the

formation of a narrow patch without sculpture and lying a short

distance below and behind the beaks, but with the resumption of

sculpture again just below the beaks ; internal characters

concealed.

Height 35inm; length 29min; diameter 8mm right valve

This shell differs from M. euglyphus Woods, described from

Clavilithes beds (Salina-Parinas) in its coarser sculpture and

in form. The Mytihis euglyphus f Woods figured from the

Turritella beds may be the same. Negritensis should probably

have the rank of a full species.

M. euglyphus is compared by Woods to M.RigauUi Deshayes'

of the Parisian Eocene and referred by Cossmann to the Section

Arcomytilus. He also compares euglyphus with Modiola Foncki

Philippi * from the Tertiaries of Lebu Chile. M. Foncki

Philippi from Chile is strongly accurate but less so than

negritensis. M. euglyphus var negritensis occurs in the Negritos

formation, while typical euglyphus ranges through the Salina

formation into the Parinas and Restin formations.

Family AMOTAPID^ n. fam.

Genus AMOTAPUS n. gen.

Type.—Perna arholentsis Woods Plate 4, figs 1, 2^ 5

The following is a des,cription of the genus zlmotapus.

.Shell very thin, with deep, regular, Inoceramtts-hke concentric

undulations, continued through to the interior of the shell
;
gen-

eral form of the shell Pernoid, with the heighc m.uch exceeding

i.he width ; hinge straight, plain, smooth, or simnly longitudinally

grooved ; left valve with a large M3;a-like chondrophore carrying

the internal resilium, and fitting into or under a corresponding

3 Deshayes. 1862, Descriiat. Auim. sans Vert., 2, p. 29, vol. 1, pi. 74,
figs 23, 24.

Cossmann and Pissarro, 1904-1906, Icon, des coquilles fossiles de 1 'Eo-
cene des environs de Paris, Tome 1, pi. 3 7, figs. 112-6.

4 Philippi 1887, Die Tert. nnd Quart. Verstein Chiles, p. 204, pi. 43, fig.
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socket or depression in the right valve l}ing ininiefliatelx below

the beak.

Remarks.— The type species of this new genus was de-

scribed by Woods, as Perna arbolensis from a specimen collected

by Bosworth from the Parinas sandstones. It first appears in the

Parinas formation where the species is always small and the larg-

est specimens which have come to my attention measure about

45 mm. in height. It continues into the upper Eocene, reaching

progressively a larger size in the higher rocks, finally disappearing

along with tlie J'enericardia planicosta var samanica at tlie top

of the Saman formation. In the Sanian conglomerate, the shells

are still small like those from the Parinas formation. In the

Saman shales or the Lower I'pper Eocene, the largest specimens

come from Caleta Sal the average size being about 55 mm. in

height, but in the Saman sandstones of the Chira valley, at the

top of the Upper Eocene, the shells are very large, often exceed-

ing 100 mm. in height.

The general shape of the shell is very similar to PedaUon

{Perna or Melina), and upon tlie external form alone, this would

be the relations at once suggested. The shell substance is thin and

sculptured with regular concentric waves or undulations, and this

sculpture as in Inoceranms, is continued through to the interior

of the shell, becoming impressed with nearly equal intensity upon

the internal casts. The shells of the typical Pernas are usually

smooth, sometimes very heavy, are ribbed in the section or sub-

genus Midletia Fischer , but forms concentricall} sculptured are

rare or unknown. It is however in the hinge characters that the

form departs widely from the Pernidce and apparently from other

Monomyarian families.

In most cases the fossils are found as internal sandstone casts

with only patches of the very thin shell still remaining. In these

casts, the hinge is usually buried under the closely adjacent beaks

or if exposed badly worn or weathered. B\ breaking away the

right beak of small well-preserved specimens from the Parinas

sandstones, the hinge is sometimes exposed for study. These

specimens show a smooth, liinge-line devoid of the serial liga-

mental pits of the Pernidce, and the left valve provided with a

fairly large, fiat or Alya-like chondrophore fitting into a corre-

sponding depression under the beak of the right valve. In the
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larger specimens from Caleta Sal, the hinge is sometimes partly

preserved, with remains of the large, but much weathered chon-

drophore. These specimens from Caleta Sal are of value in show-

ing that the possession of a chondrophore is a constant and per-

sistant character.

Order ANOMALODESMACEA Ball

Superfamily ANATINACEA Ball

Family THRACIIB^ Ball

Genus THRACIA Leach

Thracia staufti, n. sp. Plate 9, fig. 1

Shells oi"^edium size, thin elliptical to subcircular in outlines

;

in the typical form, the shell is ellipitical with the posterior side

wide and about twice as long as the anterior ; anterior end con-

tracted, depressed and relatively short, and with the extremity

subtruncate ; beaks small pointed and directed slightly anteriorly

;

convexity of the valves is slight, that of the right being generally

greater, while the left may be flat or depressed ; ventral margin

well-rounded ; the posterior-dorsal margin straight, and more or

less parallel to the anterior side of the ventral margin ; substance

of the shell is very thin, irregularly, concentrically undulate or

plicate, and in addition the surface is covered with a fine sculp-

ture of small granules, arranged in close-set radiating lines ; hinge

not preserved.

Length 42mm; height 28mm,
Remarks.— This species occurs quite abundantly in the Up-

per Restin sandstones of Quebrada Conventos between LaBreita

and Fernandez of the Upper Mancora valley. The typical form

is generally sub-elliptical or subovate, but possibly due to crush-

ing certain other shells have a subcircular outline.

Without the .contributing evidence of hinge characters, the

present species has been referred to the genus Thracia, mainly on

its general form, and fine submicroscopic granulation of its

valves. The shells also appears to have been originally non-

nacreous which would exclude it from the PeriplomatidcB.

A similar species has been described by Cossmann and Peyrot

as Thracia (Cyathodonta) Dollfussi, from the Miocene of the

Aquitanien Basin in France. The European shell is more equi-
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lateral, with stronger concentric ripples, which are however
strictly concentric and not ohlicpie as in the typical Cyathodonta.

The Peripluma cullurdi Harris from the Lower Claiborne is sim-

ilar to the more circular shells, but possesses a pearly shell and is

a true Feriploma.

Locality and Geologic Occurrence.— Restin formation. Que.
Conventos.

Order TELEODESMACEA Dall

Superfamily CARDITACEA Menke

Family CARDITID^ Gill

Genus VENERICARDIA Lamarck

Venericardia (Venericardia) planicosta Lamarack (group)
Venericardia planicoata Lamarck (group) Woods 1922, Bdswortli Geology

of North West Peru, p. 66-70, PI. ;5, figs. 2, 3, pi. 4, figs. 1-3.

The well-known Venericardia planicosta was described by

Lamarck in i8oi, as a Lutetian or Middle Eocene fossil from the

Parisien Basin. It is however in the west Atlantic or eastern Pa-

cific region, where the planicosta group reached its acme of de-

velopment and as fossil occur throughout the marine Eocene

along both the east and west coast of North America. They con-

stitute our most characteristic and reliable guide fossils for the

marine American Eocene.

In Peru, the members of the planicosta group are abundant

fossils through the entire Eocene section. Beginning in the low-

est exposed, fossiliferous members of the Negritos formation

{Tiirritella beds) of Lower Eoc'ene age, they continue uninter-

ruptedly through to the top of the Saman sandstones of the Chira

valley and Paita. Although a part of the Upper Eocene fauna

may continue into the overlying rocks referred to the Oligocene,

the group of Venericardia planicosta does not pass above the

Saman formation.

In their range from the Lower to the Upper Eocene, several

mutations or varieties are developed, and Woods in his work on

the Bosworth collection, has figured and described, the principal

forms occurring in the lower and middle portion of the section.

In general these varieties have a limited stratigraphic range, and

as their characters are quite constant, they are entitled to at least

subspecific recognition. In general -the Peruvian shells differ from

the typical European type and its subspecies from other regions,

in having a less number of ribs, generally between 22 to 24. The



26 BuLiiETiN 52 72

Peruvian subspecies and their range is as follows

:

1. var. ncfjriiensis. Negritos formation {TurriieUa Series) Lower Eocene

2. var. parinensis Salina to Parinas formation {Clavilithes Series) Middle

Eocene
3. var. restinensis, Restin formation. Upper Middle Eocene
4. var. samcmensis, Eestiu and Saman formation. Upper Eocene

Venericardia planicosta var negritensis, n. var. Plate 5, figs. 1, 2

Venericardia planicosta Lamarck (group) Form A. Woods, 1922, p. 66, pi.

4, fig. 1

Venericadia, sp. Woods, 1922, p. 69^ pi. 4, fig. 4.

This variety is the common and characteristic type in the Ne-

gritos formation. The usual form is obliquely subtrigonal with

low, flattened uniboes and with ere,ct or but slightly curved or in-

clined beaks. The shells are but slightly convex, sometimes ap-

pearmg flattened or depressed especially near the ventral or basel

margins. The sculpture is strong, with relatively few, heavy per-

sistant ribs, widening out very noticeably towards the ventral

margins. On the umbos, the ribs are high and narrower than the

deep, groove-like interspaces, but they broaden rapidly and near

the ventral margin, flatten and become 5 or 6 times the width of

the shallow but distinct interspaces. From the anterior extremity

to the umbonal slope, the ribs number from 17 to 19.

The umbonal slope or ridge is usually well-defined, and the

sculpture of the dorsal-posterior submargins is quite different

from the rest of the shell disk. Except in the very earliest stages,

the ribbing of the dorsal margins is weak, the ribs quickly fading

out distally, and the surface becoming smooth or sculptured sim-

ply by crowded growth lines. The low ribs of the posterior-dor-

sal submargin number 4 or 5, so that the total number of ribs

over the whole surface is 22 to 24.

Localities and Geologic Occurrence.— Negritos formation,

Negritos LaBrea.

Venericardia planicosta var parinensis, n. var. Plate 5, fig. 3

Venerica/rdia planicosta Lamarck (group) Form B and C, Wood, 1922, p.

67, pL 3, figs. 2, 3.

This variety begins in the Salina formation, continues up

through the Pale Gredas into the Parinas, or characteristic of the

group of rocks, placed by Bosworth in his Clavilithes series. Us-

ually the earlier forms are but moderately convex, with stronger

ribbing extending over the umbos onto the center of the shell

disk but fading out rapidly nearer the ventral margins (see

Woods's fig. 2). In the Parinas sandstone, the shells are general-
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ly larger, heavy, with full convex umbos, curved beaks and a

heavy, high hnige (see Woods's figure 3). The sculpture is weak

and confined to the umbos and earlier portion of the shell disk,

leaving the major part of the surface smooth, except for growth

lines. The umbonal slope is rounded as in the Parisien and Clai-

bornian shells, and the dorsal submargins are but feebly differen-

tiated. The ribs number as in negritensis, about 17 to the umbonal

slope, and 22 to 2t, over the whole surface.

In this type we find a close approach to the smoother fonns of

K. planicosta from the Upper Wilcox and St. Maurice horizons

of Louisiana and Alabama, designated as variety (gamma) by

Harris -^ and to /
'. ioiiens.s Waring" (V. merriami Dickerson ),

from Oregon and California. In each case, these smooth

Venericardia are found in rocks of Middle Eocene age.

Venericardia planicosta var. restinensis, n. var. Plate 6, fig. 2,

During the Restin or the Upper Middle Eocene, the conditions

for the growth and evokition of this series of I'enericardia,

does not appear to have been specially favorable, and the shells

are generally small, rarely exceeding 50 mm. in length. They vary

from well-rounded to subquadrate in form, strongly convex with

heavy ribs extending over two thirds of the surface, becoming

obsolete or fading over the central portion. The ribs number

about 17 to the umbonal angle, with 5 or 6 additional ones on the

dorsal-posterior submargins. The umbos are full, convex, with

small, curved beaks and small deepl\- sunk lunule. The posterior

submargin is somewhat ridged in the middle, bordered with a de-

pressed or concave zone on the outer side.

An interesting / 'enericardia, probabl}- belonging to the plani-

cardia, stock was described by Grzybowski ® as V. clavidens, and

he lists the fossils both from Zorritos and Rica Playa. From
Grzybowski's Zorritos records, one would presume the fossil to

be of Miocene age, but the species is not mentioned by Spieker in

•' Harris, 1919, Bulls. Amer. Pal., No. 81, vol. 6, p. 78 pi. 28, fig. 3, pi. 29,

fig. 1.

'i Waring 1914, Jourii. Geol., vol. 22, p. 789; 1917, Proc. Calif. Aead. Sci..

ser. 4, vol. 7, No. 4, pi. 11, figs. 1, 2.

Haiina, 1925, Notes on the Genus Venericardia from the Eocene of the

West Coast of America, Univ. of Calif., Bull. Geol. Dept., Vol. 15, No.

8, p. 284, pi. 86, figs. 1, 2, 4, 4, 6, 7 ami 9., pi. 42, figs. 1, 2.

y Neufs Jiihr. iur Miu. etc'., Beil. Baud vol. 12, p. (i;U), pi. 19, fig. 1.
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his studies on the Zorritos fauna, or have any specimens been

found in the course of our own extensive collecting in the Mio-

cene rocks of northern Peru. It is therefore most probable

that Grzybowski's specimens were collected only at Rica Playa,

where Miocene beds are found over-lapping on the Upper Restin

and Lower Saman Eocene. l\ clavidens resembles variety resti-

nensis by its small size, and in sculpture, but differs by its strong-

ly pointed posterior extremity and by its hinge. The hinge of

clavidens, shows in the right valve, a small tooth rising from the

posterior end of the nymphs. In this feature clavidens, shows an

approach to samanensis, occupying an intermediate position be-

tween that variety and restinensis, which its stratigraphic position

at Rica Playa, would also indicate.

Localities and Geologic Occurrence.— Restin formation,

Negritos, Pozo valley near Lagunitas and Lower Verdun, Ja-

bonillal, Restin.

Venericardia planicosta var. samanensis, n. var. Plate 5, figs. 4, 5

Plate 6, fig. 6

In this variety, we have the final and culminating product of

evolution of the Peurvian group of V. planicosta. It occurs rare-

ly in the Restin rocks but becomes at once common and typical

in the succeeding Saman. The shells are often very large, mas-

sive, typically hatchet-shaped with height exceeding the width.

They are moderately or strongly convex, with wide, full umbos

and strongly coiled beaks (but less than in parinensis) . The rib-

bing is strong in young shells and on the umbos of larger spec-

imens, and persists over a larger area than usual in var. parinen-

sis. Usually in large shells, the ribbing extends over the upper

half, leaving the lower part smooth or simply marked by faint

radiating lines representing the faded out ribs and by the growth

lines. The usual number of ribs is about 2i, those on the poster-

ior-dorsal submargins being low and subobsolete. On the Restin

specimens, the ribbing is heavier and persist over a relatively larg-

er area, and the interspaces are deeper and more groove-like

(see fig. 4), while the ribbing on the Saman shells is more round-

ed, and the interspaces are much narrower.

The hinge of the full-grown shell is very wide and massive.

Its most striking feature is the development of wide, high and

vertically flattened nymphs, which project upward and around
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which the Hgament is attaclied. Tliis adaptation is a natural one,

as the area of Hgamental attachment must he increased to care for

the increased size and weight of the mature shell. In rare cases,

the ligament itself has been preserved, and shows as a large, mas-

sive plug, projecting above and in a posterior direction along the

dorsal area of two valves. A similar development of the nymphs
but to a much less degree, is seen amongst the typical planicosta

of the Parisian basin^". /
'. planicosta from the southern United

States, do not show this condition, and the nymphs are relatively

small and narrow.
Length 94mm; height 100mm; diameter 65mm; (type) Saman

sandstone
75mm; height 80mm; diameter 63mm; Restin specimen

Localities and Geologic Occurrence.— Restin formation;

Que. Salado. Saman formation ; Horizon of the Saman con-

glomerate, Negritos, near Lagunitas, etc. Very abundant and
large in the Saman sandstone of the Chira Valley, Paita, Bayovar,

etc.

Venericardia peruviana, n. sp. Plate 6, fig. 1

Shell rather large, inequilateral, broadly ovate or subelliptical

in form and with the low beak situated very close to the anterior

extremity
;
posterior side widely rounded, the dorsal somewhat

arched, the ventral gently rounded or nearly straight, anterior

margin shorter; the shell is moderately convex, greatest just

about the center of the disk, the umbos are low and not conspic-

uous with small, prosogyrate and closely adjacent beaks; the

lunule is very small ; there is a faint depression or sinu, extending

across the dorsal side of the umbos to the posterior margin and

serves to separate the faintly sculptured posterior-dorsal submar-

gins from the heavier sculptured surface below ; sculpture con-

sists of moderately heavy, V shaped ribs which cover most of the

shell surface ; on the umbos, the ribs are heavy and strongly V
shaped or ridged but become rounded and wider towards the pos-

terior-ventral extremity ; the ribs number about 19 from the an-

terior margin to the faint umbonal sinus, with 5, very faint, ad-

ditional ribs on the posterior-dorsal slope ; interior concealed.

Length 80mm; height 66mm; diameter 41.5mm,

10 Catalogue lUustre de la Collection Lamarck. Museum D'Histroire Nat-
urelle de Geneve, Premiere Partie, pi. 23, fig. 126b, pi. 24, fig. 126d
Cossmann, 1901, Bull. Geol. Soc. France, vol. 1, p. 652-656, figs. 1 and 2.
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Remarks- - There appear to be no closely related species to

which this shell need be compared. It differs from the planicosia

group by its form and V-shaped rius. i ne umLHjual suriace is

somewhat weathered in our specimens, but the ribs appear to

have been slightly beaded and keeled.

Locality and Geologic Occurrence.— Salina formation,

Negritos.

Venericardia pacifica, n. sp. Plate 6, figs. 3, 5

Shell small or moderate size, rounded or subcircular in out-

lines and rather strongly ,convex; the beaks are situated about

the anterior one fourth; the dorsal margin is straight while the

anterior and posterior extremities are weil rounded and together

with the base or ventral margin form part of a curve which is

nearly circular; umbos full and quite prominent with small,

slightly prosogyrate, adjacent beaks; lunule very small; sculp-

tured with about 28 ribs (about 19 to the umbonal slope) ; on the

umbos, the ribs are narrow, elevated and beaded, and with deep

U-shaped interspaces fully three times the width of the ribs

themselves; the ribs change abruptly at a resting mark, and be-

low this point, become wide, flattened or rounded on top and sep-

arated simply by incised lines.

Length 41iiim; height 42mm; diameter 31mm

;

Remarks.— This species occurs with the preceding and from

which it is recognised by its circular form and character of its

ribs.

Locality and Geologic Occurrence.— Salina formation

Negritos.

Family DIPLODONTID^ Ball

Genus DIPLODONTA Brown

Diplodonta? dissona, n. sp. Plate 9, figs. 8, 9

Shell lenticular, nearly equilateral, inequivalve ; the right valve

is moderately convex with wide but not prominent umbos and

small inconspicuous beak ; the left valve is flat or somewhat de-

pressed in the ventral half and generally slightl}- flexed towards

the left in the anterior portion ; the beaks in each valve are small,

close, and inconspicuous ; the dorsal or hinge margin is rounded,

that of the right valve slightly overlapping die left ; basal or ven-

tral margin is straight or very slightly rounded ; the posterior side
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is subtruncate, the anterior suhlruncate to rounded and the result-

ing outlines of the sheh is subcjuadrate ; there is no lunuie or

escutcheon but a faint sinus may be present along the left, pos-

terior dorsal margin ; surface sculpture consists of line, regular,

concentric threads on both valves; interior of the shell, judging

b)' molds, show a simple and continuous pallial line; hinge un-

known.
Length 2:inim; height 19mm; diameter 7.75mjn;

Remarks.— This species is remarkable in having dissimilar

valves, the left valve being smaller, flat or depressed and slightly

overlapped by the right valve along the dorsal or hinge margin.

In other respects, the shell b}' its shape and essentially non-Luci-

noid anterior mus,cle scar, has the appearance of a medium-sized

Diploconta and for these reasons, I am referring this fossil to

the genus Diplodonta, rather than amongst the Liicinidce.

The pallial line as shown on certain internal molds is simple

and connected to the base of a circular or ovate, anterior muscle

scar and not above as typical of most Lucinas. The hinge is not

preserved in our specimens but judging from certain internal

molds, there appear to have been no lateral teeth.

This species is quite common in the Salina formation, partic-

ular near the base.

Locality and Geologic Occurrence.— Salina Formation,

Negritos.

Pale Greda formation, Negritos.

Subgenus RINGICARDIUM Fischer

Cardium (Ringicardium) restinense, n. sp. Plate 11, fig. 1

Shell of medium size, inflated, somewhat auriculate and nearly

equilateral ; umbos high and prominent, and situated nearly mid-

way between the anterior and posterior extremities ; ventral mar-

gin evenly rounded with the posterior margin nearly straight or

subtruncate ; the anterior margin is straight or slightly rounded

;

the posterior-dorsal slope is depressed or concave and differs

from the rest of the shell by its liner ribs ; the sculpture consists

of fairly wide, flat ribs, separated by narrower, groove-like an-

terior to the umbonal angle and about lo on the posterior-dorsal

submargins ; over most of the surface of the shell, the ribs are

flat and smooth ; on the umbonal angle and along the anterior

part of the shell, the ribs carried small hollow spines, represented

on the fossil shells mainly b} their broken bases ; the edges of the
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ribs on the posterior-dorsal suhmargins are beaded and the in-

terspaces ocassionally wrinkled or waved.

Length 46mni; heignt 47mm; diameter 39mm;

Remarks.— This species is closely related to C. -harrisi

Vaughan form the Claiborne of the United States, agreeing most

closely with the variety gainesense Harris. Direct comparison

of specimens show the Claiborne species as being much larger

and with fuller umbos.

The subgeneric or sectional relations of this species, as well as

C. harrisi is doubtful. Dall in a brief review of a number of fos-

sil Cardiums, suggested that C. harrisi, might be supposed to be-

long to Tropidocardium Roemer, except that the shell does not

gap. The type species of Tropidocardium, namely C. costatum

Linne is a recent East Pacific shell, with high, ridge-like ribs, a

channel interior and posterior gap, features quite different from

those shown by either C. harrisi or restinensis. According to

Cossmann, Tropidocardium is not known in a fossil state.

The subgenus Ringicardium Fischer, type C. ringens Chemnitz

a recent species, but represented by a number of fossil European

shells, has generally flattened ribs, sometimes bearing large spines,

an inflated and often subauriculate shell. The posterior extrem-

ity is gaping and but partially closed by spine or tooth-like pro-

jections of the ends of the posterior set of ribs. In restinensis

and harrisi there is no posterior gap, the valves fitting closely all

around. On the other hand, the C. procerum Sby, a fairly com-

mon shell along the Pacific coast of Peru, is generally referred to

Ringicardium. In this species, the gap is very small and the

tooth-like extension of the ribs is very slight.

Localities a^id Geologic Occurrence.— Restin formation,

Restin, Jabonillal, Pozo valley etc.

Subgenus FRAGUM Bolten

Section TRIGONIOCARDIA Dall

Cardium (Trigoniocardia) samanicum Dall Plate 11, fig. 2

Shell solid, high, convex and truncate behind ; umbos high and

prominent and with the greatest convexity of the shell about the

center of the shell disk ; ventral and anterior margins evenly

rounded; the posterior margin is straight and meeting to form

nearly a right angle with the basal margin ; the posterior-umbonal
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slope is angled, with a slight sinus or depressed band lying just

in front ; the posterior-dorsal submargins are depressed or con-

cave but rising again to form a broad ridge along the valve mar-

gin ; sculpture consists of heavy, ornamental ribs and interspaces,

somewhat smaller on the posterior-dorsal submargins and close

to the anterior extremeties ; there are about 15 ribs anterior to the

umbonal angle and about 6 on the posterior truncation ; the larger

ribs are rather low, wide and not sharply separated from the

bordering interspaces ; the summit of the ribs, usually carry a

shallow, wide channel or groove, generally ornamented with an

elevated thread or a series of coarse beads or ventrally directed

small scales or spines ; the interspaces usually carry a broad ele-

vated thread and the edge of the ribs are scalloped or cross-

striated by evenly spaced incised lines ; the ribs or the posterior

truncation similarly sculptured ; interior concealed.

Length 28imn; height 31mm; diameter 25mm;

Remarks.— This is an elegant species, fairly common in the

Saman sandstones of the Chira valley. It is probably a Trigonio-

cardia Dall, a sectional group composed mainly of small species,

distinctly Tropical American in their distribution, and hereto-

fore recorded as fossil only from Oligocene and younger rocks.

Locality and Geological Occurrence.— Saman formation,

Casa Saman.

Superfamily VENERACEA Menke

Family VEXERID^ Leach

Genus CLEMENTIA Gray

Subgenus CLEMENTIA s. s.

Clementia (Clementia) peruviana, n. sp. Plate 7, figs. 1, 2, 7

Shell of medium size, inequilateral with the teaks situated at

or near the anterior four fifths, the posterior portion of the shell

is therefore much longer and the height of the shell being great-

est just above the middle; posterior extremity slight!}' rounded or

more obviously truncate ; ventral margin well rounded and pass-

ing into the relatively sliort anterior extremity ; the convexity of

the shell is (jnly moderate and the umbos are therefore not

strongl}- inflated ; the jxxsterior dorsal submargins are made slight-

h' concave b\ a groove-like depression, disappearing anterior!)

beneath the beaks ; surface sculpture consisting of coarse, con-
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centric, waves, heaviest on the umbonal and earl}- portion of the

shell, but gradually become irregular and less heav_\- towards the

ventral margin, finally disappearing or becoming indistinguishable

from the growth lines ; a finer sculi)ture of growth lines covers

the entire shell; the hinge of the right valve (Saman sandstone

specimen) shows a small anterior cardinal tooth, a heavier mid-

dle cardinal tooth and a long bifid posterior .cardinal ; hinge of

left valve unknown.

Length 45nnn ; height 32nun broken; Semidiameter 11mm
(Holotype) Saman Sandstones

40mm; height 38.5mm; Diameter 22nim; Caleto Merc.

Remarks.— ' Clementia peruviana is a common fossil in the

Peruvian Tertiaries, beginning in the Restin formation or the up-

per part of the Middle Eocene, where it is however very rare, and

extending through the Upper Eocene and Oligocene rocks. It be-

came extinct sometime during the Upper Oligocene and in the

succeeding Miocene, it is replaced by the larger and well-known

Clementia dariena Conrad.

From C. dariena, the Peruvian Clementia is distinguished b}'

its smaller size, generally less convex and more depressed shell

and by its weaker sculpture. In C. peruviana, the concentric

waves which are strongest and heaviest on the umbonal portion,

measure from 2 to 2 i-2 mm. from crest to crest.

Woodring ^ has recently described an Eocene Clementia from

Colombia, as variety vetula of dariena. His figures show a more

circular shell with nearly central beaks and umbos. It appears

to be distinct from the Peruvian shell, an opinion shared by

Woodring after comparison of Peruvian specimens with his Co-

lombian shell. Woodring's form is however young, and comes

from rocks of the same age as the Peruvian and it is. possible that

with, more material from Colombia will show the shells to be the

same or more closely allied.

Localities and Geologic Occurrences.—
Upper Middle Eocene, Restin formation, Negritos (ver\- rare)

Upper Eocene, Saman formation, generally common through-

out, Negritos, Talara, Caleto Sal, Casa Saman, Paita, etc.

Lower Oligocene, Chira formation, se\eral localities in the

Chira valley, Caleto Sal, etc.

1 Woodring, W. P., 1926, American Tertiary Molluskw of the Gemis
Clementia Prof. Pajjer 147-C, U. S. Geol. Survey, p, 33, pi. 14, figs. 1-4.
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Middle Oligocene, Mancora formation, Mancora, Lagunitas,

Chira valley, Punta Bravo, etc.

Upper Oligocene, Heath formation, Caleta Mero abundant,

Chira valle\', etc.

Clementia (Clementia) parinensis, n. sp. Plate 7, figs. 3, 4

Shell small, inequilateral with the beaks quite close to the an-

terior extremit}- and with the greatest height of the shell near

the middle
;
posterior extremit}' subtruncate, the ventral margin

evenl}- rounded and with a relatively short anterior extremity
;

dorsal margin or slightly arched and apparentlx grooved near the

hinge line ; convexity moderate ; but var\ing somewhat in differ-

ent individuals ; no defined lunule ; the surface sculpture is

Clementoid consisting of strong, concentric waves, regular on ihe

umbos, but gradually disappearing ventrally and becoming in-

distinguishable from the growth lines ; where best developed, the

concentric waves or ribs, measure about one millimeter from

crest to crest ; the whole surface is covered with fine growth lines

or threads strongest near the basal margin ; interior concealed.

Length 27.5nim; height 22.75mm; diameter 14.5mm;

Remarks.— This is a small bvit very distinct species, its sur-

face sculptured with typical Clementoid concentric waves and

ribs, but varying somewhat in coarseness on different individuals.

The posterior extremitx' is noticeably truncate and the posterior-

dorsal submargms grooved or concave. It is a very characteristic

species of the Parinas and Restin formation, and thus strati-

graphicall}' appears to be the oldest of the true dementias of the

Peruvian section.

Localities and Geologic Occurrences.—
Middle Middle Eocene, Parinas formation, Parinas and Bal-

cones Points, Keswick Hills, Cabo Blanco, etc.

L'pper Middle Eocene, Restin formation, Restin, Jabonillal.

Negritos.

Clementia (Clementia) restinensis, n. sp. Plate 7. fig. 5, 6

.Shell small to medium-sized, inequilateral, o\ate-elli])tical in

form ; beaks small and nearly touching, situated quite close to the

anterior extremit)- ; the dorsal margin is straight or slightly

arched, the ventral margin evenly rounded and ])assing smocjthly



36 Bulletin 52 82

into the more acutely, rounded anterior and posterior extremities

;

there is no defined lunule or escutcheon ; surface smooth or sculp-

tured simply with the growth-lines which are somewhat coarser

on the anterior and posterior extremeties and towards the basal

margin.

Length 42rain; height 35mni; diamete 19.5mm; (type)

Remarks.— The internal characters are concealed. In shape,

the shell resembles certain species of Macrocallista, but the beaks

are more anteriorly situated and there is no lunule or escutcheon.

In these features, the fossil resembles closely dementia and prob-

ably belongs to that genus. They differ from most species of

dementia, in lacking the concentric, characteristic Clementoid

waves or ribs and the surface of the shell is nearly smooth.

Localities and Geologic Occurrences.— Restin formation,

Pozo valley near Lagunitas, Restin.

Genus GRATELOUPIA Desmoulins

Subgenus GRATELOUPIA s. s.

Grateloupia (Grateloupia) peruviana, n. sp. Plate 8, figs. 2, 5

Shell small or medium size, nearly equilateral ; in form the

shell is Mulinoid or that of a small Iphigenia; moderately convex,

greatest about the center of the shell, midway betw^een the nearly

equal and similar anterior and posterior extremities ; ventral mar-

gin widely rounded or curved and slightly flexed in the posterior-

ventral region ; dorsal margin straight or nearly so, sloping to

form a bluntly pointed, posterior extremity and a more rounded

anterior extremity ; beaks very small, inconspicuous and closely

adjacent; lunular area depressed, narrowly lanceolate and defined

from the rest of the shell by a deeply impressed line ; surface

smooth or only faintly marked by the growth lines ; hinge of right

valve show two strong cardinals followed posteriorly by a wide

nymphal area which includes the fused third cardinal ; other in-

ternal characters concealed in the matrix.

Length 26mm; height 19.5mm; semidiameter 6.50mm;

Remarks.— Although this is a common species in the Farin-

as sandstone, the internal characters are difficult to determine, as

the shells are most generally found enclosed in a hard san(l\- ma-

trix. A single right valve collected, shows two evident cardinal
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teeth, followed on the posterior side by a wide UMiiplial area

which probably includes the fused third cardinal, in diis char-

acter, the hinge agrees with Grateloupia, ty])itied in the Alulinoid

or Iphigenia-Vike shape. The true Grateloupia, typified b\' Donax
irregulari Basterot (Gratcloiipia doniciformis Desm.) have

previously been recorded only from the European Miocene where

tiiey are found in the Aciuitanian and Vienna basins and in the

Italian Piedmont.

Localities and Geologic Occurrences.— Parinas formation,

Parinas and Balcones Points.

Genus MACROCALLISTA Meek

Macrocallista inca, n. sp. Plate 8, figs. 1, 4

Shell of medium size, elongate or elliptical in shape, the great-

est height of the shell being about midway between the anterior

and posterior extremities ; beaks rather small and near the an-

terior one-fifth and one-sixth; convexit}- of the shell is moderate,

greatest in the dorsal umbonal region, and below which the shell

is slightly impressed along a band extending from the beaks

towards the posterior ventral margin ; basal and dorsal margins

well rounded, anterior extremity slightly produced, bounded

above b\- the straight or slightly cuiwed lunular margin ; the ex-

terior of the shell is smooth or porcellaneous, marked simply by

fine growth lines ; internal ^characters concealed.

Height 41mm; length 64mm; diameter 26mm;
33mm; length 52mm; diameter 17mm;

Locality and Occurrence.— Saman formation, Saman sand-

stones of Casa Saman, Chira Valley.

Genus PITARIA Roemer

Subgenus PITARIA Roemer

Section PITARIA s. s.

Pitaria (Pitaria) sciaena, n. sp. Plate 7, figs. 8, 9

Shell small to medium size, porcellaneous, subequilateral, with

high and nearl_\- central umbos; anterior and posterior extremi-

ties nearly e(|ually rounded or the posterior slightly more pointed;

the shell is moderately .convex, with wide, full umbos and with

small, scarcely prosogyrate beaks ; lunule elongate-lanceolate nnd
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defined by a fine, impressed line ; escutcheon not differentiated

;

the surface is smooth or marked only with growth lines, strong-

est on the older shell and along the posterior dorsal slope.

Length 34mm; height 27min; semidiameter 9mm;
Remarks.— A fairly common species in the Pale Gredas of

Restin. It differs from M. boszvortliii and negritosensis Woods
b_\' its much smaller size.

Locality and Geologic Occurrence.— Pale Greda formation,

Restin.

Subgenus HYSTEROCONCHA Fischer

Section LAMELLICONCHA Dall

Pitaria (Lamelliconcha) negritensis, n. sp. Plate 8, fig. 3

Shell small to medium size, ovate-eliptical ; beaks near the an-

terior one-third and with the greatest height of tlie shell in this

region, the dorsal margin is slightly arched or straight, descend-

ing towards the posterior extremity which appears obliquely sub-

truncate ; the anterior extremity appears somewhat produced with

a straight lunular margin and a rounded basal margin ; lunule

narrowly lanceolate ; sculpture consists of concentric bands de-

veloped on the umbos, the anterior submargins and the posterior-

dorsal slopes but they are lacking from the center of the shell-

disk, where the surface is smooth and polished; on the anterior

submargins and the umbonal slopes, the concentric bands become

rounded ridges, with deep, narrow interspaces ; hinge of left

valve shows three cardinal teeth and one anterior lateral
;
pallial

sinus not evident in our specimens ; ventral margin smooth.

Length 36.5mm; height 24mm; diameter 12.5mm;

Remarks.— The type specimen is somewhat crushed so that

the posterior extremity appears to be more pointed than it actual-

ly is in nature. The shell has the general features of Macrocallis-

ta and probably should be referred to that genus, rather than Pi-

taria. It is distinguished from allied species by its sculpture,

which is obsolete from the center of the shell disk. The M. Dick-

ersoni Wood is quite common in the Clavilithes beds. It differs by

its smoothly elliptical and convex form and even regular con-

centric sculpture.

Locality and Geological Occurrence.— Negritos formation,

Negritos.
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Pitaria (Lamelliconcha) parinensis, n. sp. Plate 8, figs. 6, 8

Shell small, ovate-elliptical, inequilateral and with the beaks
near the anterior one-third

; convexit)- of shell moderate or slight

basal margin rounded or slightl\- flexed or emarginated jwsterior-
ly; posterior dorsal margin straight and with a bluntly pointed
anterior and posterior extremity; lunule small, lanceolate and
deeply sunken ; surface sculpture of fine, regular, narrow ribs oi

ridges, spaced about three-fifths of a milliuKter apart on the shell

disc
;

the\- number about 35 on the t} pe specmien ; interspaces

very wide and marked by 2, 3 or more coarse growth lines; in-

terior concealed by the matrix.

Length 24mm; lioiglit 16.5mm; semidiameter 5mm;

Remarks.— This is a small species quite common in the

Parinas sandstones. From the P. sapoiiaria of the Restin forma-

tion, this species is recognised by its smaller size, finer sculpture

and flexing of its posterior ventral margin.

Local ties and Geological Occurrence.— Parinas formation,

Keswick, Hills and Balcones Point.

Pitaria (Lamelliconcha) saponaria, n. sp. * Plate 8, fig. 11

Shell small, ovate-elliptical, inequilateral, moderateh' convex,

and with the beaks situated near the anterior one-third ; lunule

small, lanceolate ; basal margin broadl}' curved, passing into the

bluntly pointed posterior extremity ; surface sculptured with

even, narrow, concentric ribs or ridges, rounded on top ; the con-

centic ribs number about 34 on the type specimen and are spaced

about three-fourths mm. apart on the center of the shell disc, and

separated b}- deep, flat interspaces, nearly twice as wide ; the ribs

and interspaces are finely marked by the concentric growth lines

interior largeh concealed in the type specimen, a fragment of the

left valve shows a strong lateral tooth and three cardinals.

Length 27mm ; height 18mm ; semidiameter 6mm
;

Remarks.— A rare species represented in our collection by

the t\pe and two fragmentar}- specimens. It is recognized by its

even and rather coarse concentric sculpture.

Locality and Gcoloific Occurrence.- Restin formation. Ja-

bonillal.

Pitaria (Lamelliconcha) salsola, n. sp. Plate 8, fig. 7

Shell of moderate size, elliiJtical, inequilateral, with the beaks
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near the anterior third ; convexity of shell slight ; basal margin

well rounded on the anterior half, becoming slightly rounded or

nearly straight on the posterior half and slightly flexed just in

front of the posterior dorsal umbonal slope; dorsal margin is

straight or nearly so, with the posterior extremity slightly round-

ed or subtruncate ; the anterior extremity appears somewhat pro-

duced and bounded above by the concave lunular margin ; sur-

face of shell is marked with a close sculpture of concentric ribs

or bands, generally evenly spaced, but sometimes becoming

crowded and marking resting stages in the development of the

shell ; these bands are separated simply by incised or impressed

lines ; hinge characters concealed, but molds of the interior show

a large, pallial sinus, extending to and slightly behind the middle

of the shell.

Length 33mm; height 20mm; semidiameter 5mm;
Remarks.— Recognized by its elongate form, slight flexing

of its posterior-ventral margin and its close-set sculpture of con-

centric bands, divided simply by incised lines. It belongs in the

horizon of the Saman conglomerate.

Locality and Geologic Occurrence.— Saman formation, Sa-

lina, near Negritos.

Pitaria (Lamelliconcha) samanensis, n. sp. Plate 8, fig. 9

Shell of moderate size, ovate, inequilateral with the beaks

about the anterior third ; convexity very slight and the shell ap-

pearing nearly depressed ; basal margin slightly rounded, a point-

ed posterior extremity and a well rounded anterior extremity

;

dorsal margin slightly convex or arched midway between the

beaks and the posterior extremity; surface sculpture of regular,

and rather coarse, concentric ribs or ridges, seemingly reflexed or

inclined dorsally ; the ribs are spaced nearly a millimeter apart on

the shell disk and number about 40 or more on an average speci-

men ; interior concealed.

Length 36mm; height 26mm; diameter 12mm;
Remarks.— A fairly common species in the Upper Saman

rocks but good specimens have not been obtained. It differs from

the previously described species by its more pointed, shorter and

ovate shaped shell.

Locality and Geologic Occurrance.— Saman formation, Ca-

sa Saman.
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Section TIVELINA Cossmann
Pitaria (Tivelina) siliqua, n. sp. Plate 8, figs. 12-14

Shell small, inequilateral and niuderalel}- heavy ; shape sub-

trigonal, with the beaks near tlie anterior fourth, small, pointed,

adjacent and slightly curved anteriorly; basal margin broadly

rounded passing into a pointed or bluntly rounded posterior ex-

tremity ; the valves are slightly flexed along a line just anterior

to the posterior dorsal slope; anterior extremity short and nar-

rowl} rounded and passing into the lunular margin which is

straight ; convexity moderate ; lunular area broadly elliptical ; sur-

face somewhat rough and sculptured simply by the growth lines,

heavier along the posterior-dorsal slope and towards tlie margin

;

interior concealed.

Length 20mm; liieght 16.5mm; diameter ll.Smm;

Remarks.— This is a small species distinguished by its

pointed posterior extremity and general Nuculoid form. Its pos-

terior portion is slightly flexed and the surface is marked with

fairly coarse irregular growth lines. It probably belongs to

Tk'elina, Cossmann considered by Dall as a section of Pitaria.

Locality and Geologic Occurrence.— Negritos formation,

Negritos.

Genus CALLOCARDIA A. Adams

Callocardia salvia, n. sp. Plate 8, fig. 10

Shell small or of moderate size; cordate, inflated, inequilateral,

with beaks near the anterior fourth ; umbos wide and full with

fairly prominent and slightly prosogyrate beaks ; lunule elliptical

and on our specimens defined by a feeble impressed line ; the

basal margin is evenly rounded, passing into a broadly rounded

or subtruncate posterior extremit\', on one side and a somewhat

pointed anterior extremity on the other ; the exterior is sculp-

tured simply by crowded growth lines and the surface of the

shell is slightly rough to the touch ; hinge of the right valve

shows a socket for the left lateral and three cardinal teeth, the

middle one bifid ; the posterior-dorsal margin grooved.

Length 33mm; height 26.5mm; diameter 19min;

Remarks.— This species resembles somewhat the Pitaria

cs'.cciia, but differs by its more inequilateral shell and by its more

curved beaks. The type specimens are from the top of tlie
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Salina formation, but the species continues into the Parinas

sandstones.

In the lower Saman shales near Negritos, there are small

shells scar,cely distinguishable from the topical C. salvia. Judg-

ing by our collection, these shells are smaller, and somewhat

longer, characters are recognized of very minor value. Since

they occur at a much higher horizon, these characters may be of

greater importance than the}' would seem at first, and for this

reason, this form may be separated as variety gemma.

Superfamily TELLINACEA Blainville

Family TELLINID^ Deshayes

Genus MACOMA Leach

Subgenus PSAMMACOMA Dall

Macoma (Psammacoma) talarensis, n. sp. Plate 9, fig. 6

Shell thin, elongate-ovate, moderately convex, equivalve, with

an outline suggestive of Periploma; anterior side rather long,

wide, the posterior side shorter and contracted to about one-half

the height of the anterior and less than one-half as long; umbos

wide but not prominent with small beaks, situated about the

anterior 2/3rds ; the ventral margin is evenly rounded ; the an-

terior-dorsal margin straight, the posterior-dorsal margin strong-

ly descending and .concave upward ; the anterior extremity is

broadly rounded, the posterior subtruncate; the posterior side

is weakly flexed by two subobsolete folds, one lying along the

umbonal slope, paralleled posteriorly by a faint sinus and this in

turn by a second faint fold ; shell very thin, with a nearh" smooth

surface.

Length 24mm; height 15mm; semidiameter 3.5mm;

Remarks.— The internal characters are concealed and the

reference of the shell to Macoma is based on external resem-

blance. The shell is extremely thin and in form resembles cer-

tain species of Periploma. The Tellina formosa Philippi from

Lebu Chile is very similar in general form to the Talara shell,

but is larger (55 mm.), higher and with the ventral margm more
strongly rounded.

Locality and Geologic Occurrence.— Saman formation,

Talara.
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Family DONACID^ Deshayes

Genus DONAX Linne

Subgenus DONAX s. s.

Donax (Donax) parinensis, n. sp. Plate 9, fig. 3

Shell of the usual size for the species of the genus, elongate-

subtrigonal, solitl, a strong posterior truncation and a fairly

lieav}' radial sculpture
;
posterior extremit\' very short, sharply

truncate so that the plane of its surface is almost perpendicular

with that of the adjacent surface of the shell; anterior end much
longer, cuneate and with the extremit} narrowly rounded ; ventral

margin evenl}- rounded but somewhat .arched or vaulted in the

middle b\- a broad fold extending from the beak and over the

umbonal region ; anterior-dorsal margin straight ; anterior-dorsal

submargin excavated and smooth ; the shell is moderatelx' convex

with a broad fold extending ventrally across the umbo, and bor-

dered on each side by a depressed band ; surface sculpture con-

sists of rather strong, radial ribs, sometimes crenulated by con-

centric lines ; the radial ribs are very line on the posterior trun-

cation, while on the general surface of the shell, they are flat

and low over most of the anterior portion, but become strong

and rounded in contour from about the center and across the

depressed band to the posterior-umbonal angle ; on the anterior

portion, the flat ribs may be finely crenulated by incised concen-

tric lines ; internal margin sharply crenulated.

Length 21mm; height 15nini ; semiiiiameter 5.75mm;

Remarks.— This is a true Donax, with a strongly truncated

posterior side, rather heavy sculpture of radial ribs and a

serrated or crenulated margin. The single t}pe specimen was

collected in the Farinas sandstones of Keswick Hills three or

four miles east of Negritos.

Locality and Geologic Occurrence.— Parinas formation,

Keswick Hills.

Section LATONA Schumacher

Donax (Latona) prosopsis n. sp. Plate 9, fig. 2

Shell elongate or donaciform, thick, the anterior side long, the

posterior side much shorter and about i/3rd the length of the

wliole shell ; the shell is slightly convex, the greatest inflation

being along the umbonal ridge a short distance in front and below

the beak ; ventral and dorsal margins straight but not c[uite

parallel ; the anterior extremit} is straight or subtrun,cate,
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meeting the ventral margin at slightly less than 90 degrees ; the

posterior portion of the shell is strongly depressed or flattened

and with a strong umbonal angle, extending from the beak to the

posterior-ventral margin; the surface of the shell is smooth or

slightly roughened by irregular growth lines, heaviest on the

anterior portion; tliere are faint indications of radiating lines

or strise on the posterior portion of the shell; the hinge margin

appears to have been smooth.

Length 31.5mni; height 17mm; semidiameter 5.5mjn;

Remarks.— This species is provisionally referred to the

Section Latona Schumacher, but in most of the recent species

of this group, the umbonal angle is less prominent, and the post-

erior slope is generally quite strongly sculptured with radial strise.

Locality and Geologic Occurrence.— Restin formation,

Jabonillal.

Donax (Latona) capparis, n. sp. Plate 9, fig. 7

Shell donaciform, elongate-subtrigonal, with a strong, poster-

ior truncation, and a longer anterior end; beaks small, situated

about the anterior 2/3rds ; ventral margin evenly rounded ; the

anterior-dorsal margin is straight and descending, meeting with

the ventral margin to form a narrowly rounded anterior

extremity ; the posterior side is straight, meeting the ventral mar-

gin at an angle of less than 90 degrees ; umbonal slope is angled

but not carinate ; surface smooth ; the ventral margin was

. probably smooth.

Length 33nun; height 21.5mm; diameter llnim;

Remarks.— From the preceding species, to which this shell

is obviously related, it will be distinguished by its more typical

Donax-Y\k.& form and more trigonal outlines. Its surface is plain

and smooth. The ventral margin appears to have been smootli.

Locality and Geologic Occurrence.— Salina formation,

Negritos.

Superfamily MACTRACEA Gray

Family MACTRIDiE Gray

Genus SPISULA Gray

Subgenus SPISULA s. s.

Spisula (Splsula) caleta, n. sp. Plate 10, fig. 1

Shell of moderate size, very thin, nearly equilateral, moderatel}'

inflated, smooth ; form as figured is broadly subtriangular with a
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smoothl}' rounded ventral margin, and with the dorsal margin

straight on the posterior side but concave on the anterior ; umbos

prominent central, with conspicuous and closely adjacent beaks;

the posterior-dorsal submargins is generall}' a little convex

towards the posterior side but becoming concave nearer the beaks

and generally carrying two or more obscure, radiating folds or

ribs, one of which forms tlie rounded, umbonal angle ; anterior-

dorsal margins concave and deep ; surface smooth or simply

sculptured b}' the growth lines ; interior concealed.

Height 48imn ; length 57mm ; semidiameter 25.5mm

;

Remarks.— The hinge of this tine species is not preserved

m our specimens, but the general form of the shell is that of a

typical Spisula and may be paralleled by any number of species

in the recent and Tertiary faunas. The texture of the shell is

extremely thin and in most of the fossils, it is preserved in thin

tissue paper-like patches or when weathered as a soft chalky

covering.

The vS. decisa Conrad from the Claibornian of Alabama and

Louisiana is similar to the present species, but is proportionately

longer and heavier.

Locality and Geologic Occurrence.— Saman formation,

Caleta Sal.

Spisula summa n. sp. Plate 10, figs. 5, 6

Shell of medium size, subtriangular, convex and nearly equi-

lateral ; umbos wide but not very prominent, and with the beaks

situated a little anterior of the middle; umbonal slope angled

but not sharply, and with the posterior-dorsal submargins rather

wide, and slightly vaulted or convex ; the anterior submargin is

wide and slightly concave ; ventral margin evenly but not strongly

rounded, with the anterior extremity narrowly rounded and the

posterior subtruncate ; surface is smooth or marked only by the

growth lines but with the anterior-dorsal submargins more finely

sculptured with even, regular lines ; hinge imperfectly preserved

in our specimens, shows two strong laterals, a V shaped cardinal

and a resilium pit.

Length 44mm. broken; height 44mm.; semi-diameter 17mm. holotype

49mm. ; height 42nun. ; semi-diameter 15mm.

Remarks.— The type specimens come from the Pale Gredas

of Restin and their average size is about 44mm. in height. They
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are similar in general characters to specimens in our collection

from the Salina formation near Negritos, with exception that the

umbos are somewhat higher and wider. What is likely the same

species or a closely allied form occurs in the Restin formation at

Jabonillal. where the largest specimens reach a height of about

58mm.

From the 5. caleta, this species is distinguished b\ its heavier

shell, its wnde but less prominent umbos and general Mulinoid

form.

Localities and Geologic Occurrence.— Salinas formation,

Negritos. Pale Greda formation, Restin. Restin formation, Ja-

bonillal.

Spisula (Spisula) hualtaca n. sp. Plate 9, fig. 4

Shell elongate-subovate, nearly equilateral, depressed or but

little convex; form as figured, witli the height approximately

three-fifths of the length, the umbos low and depressed and with

small, erect pointed beaks, situated about the middle of the shell

;

anterior and posterior sides subequal, that of the anterior side

slightly the longer and with the dorsal margin somewhat con-

tracted ; ventral margin is broadly rounded, the dorsal-posterior

margin vaulted or nearly straight ; the posterior extremity is

rounded that of the anterior extremity more narrowly rounded

;

shell was probably very thin in texture.

Length 4:4mm. • height 26mm. ; semi-diameter 4.5mm.

Remarks.— The species is based on a single internal cast ot

the right valve from the Saman shales of Caleta Sal. It differs

from the other Peruvian Mactroids, in its more elongate form and

strongly depressed shell. The beaks are low, nearly central, and

the umbos flat and depressed. The texture of the shell was prob-

ably thin and smooth, without any indication of concentric plicse

such as occur on the ventral portion of the shell in Spisula calhs-

toides and deserta. The pallial sinus is faintly indicated on the

specimen. It appears to have been of moderate size, open, wide

and reaching not quite to the center of the shell.

Locality and Geologic Occurrence.— Saman formation, Cal-

eta Sal.
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Subgenus HEMIMACTRA Swainson

Section OXYPERAS Morch
The section Oxypcras^- with S. ariain/ttlaris Lam. as its type

species, is chiefly of Indo-Pacitic distribution. The shells are

typical!}- triangular in shape and the surface of the \alves is or-

namented with strong, concentric plicae. This section is well rep-

lesented in the Peruvian Tertiaries by several typical species.

Spisula (Oxyperas) calllstoides n. sp. Plate 10, figs. 3, 4

Shell of medium size, nearly equilateral convex; the form as

figured is broadl}- suhtriangular, with the height about two-thirds

that of the length ; ventral margin is slightly rounded with a

bluiitl}- pointed posterior extremity and a narrowly rounded an-

terior extremit}- ; the dorsal margins are straight and bordered on

each side of the beaks by wide, fiat submargins ; the umbonal

slope is angled or with a low fold, below which the shell carries

a faint concave band or sinus towards the ventral margin ; the

umbos are wide and prominent, with conspicuous beaks ; surface

of shell appears to be generally smooth on the umbos but becom-

ing strongly plicate or sculptured with regular concentric ribs

towards the basal margin or covering an area approximately the

lower one-third ; these concentric ribs number generally between

8 to lo and are sufficientl}' heav\- to extend through the shell and

to be impressed upon the internal moulds ; the posterior dorsal

submargins are smooth, while the anterior-dorsal submargins are

sculptured over the whole area by fine, regular, concentric threads

or fine ridges; interior concealed.

Length 54inm. ; height 84.5nim. ; diameter 28mm.

Remarks.— This species is fairly abundant in the Saman
sandstones of the Chira Vallc)-. In form and general characters,

it approaches closely the .9. triangularis Lamarck, a recent species

and the t3pe of Oxyperas. There are 3 or 4 recent species of

Oxyperas, distributed mainl\ m the western Pacific region, from

New Zealand north to Japan.

Locality a>id Geologic Occurrence.— Saman formation,

Casa Saman.

Spisula (Oxyperas) deserta n. sp. Plate 10, figs. 2, 7

Shell small, nearly equilateral, moderateU' convex ; shape is

broadl)- triangular or hatchet-shapetl, the height somewhat less

i-See Ed Lamy, 1917, Revision do Mactridii; Vivants, Journ dc Conchyl. vol.

Go, iJ. l.2o, lA. 7, fig. 1.
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than the length, and with the beaks and umbos more or less cen-

trally placed; ventral margin smoothly rounded with straight

dorsal margins, descending from the beak to form the nearly

equally rounded anterior and posterior extremities ; the umbonal

slope is rounded or w4th a faint fold and bordered on the hinge

side by wide and slightly convex submargins ; surface is smooth

on the umbos but becoming plicate or sculptured wnth regular and

fairly coarse, concentric ribs on the ventral one-third; the con-

centric ribs number 8 to lo, are rounded and separated by deep

grooves, and become replaced on the anterior submargins by finer

ribs ; a faint sinus parallels the umbonal angle and extends from

the beak to the posterior ventral margins ; interior concealed.

Length 28.5nim. ; height 27.5nmi.; semi-diameter 8min.

Remarks.— From 6". callistoides, this species differs by its

smaller size, higher shell and somewhat finer sculpture. It occurs

in a hard ferruginous sandstone layer, associated with Spisula

caleta, Amotapus arholensis, etc., in the Saman shales of Caleta

Sal.

Locality and Geologic Occurrence.— Saman formation,

Caleta Sal.

Spisula (Oxyperas) parinensis n. sp. Plate 9, fig. 5

Shell small, convex or moderately inflated, subtriangular

;

umbos high and prominent with pointed, conspicuous and central

beaks ; ventral margin slightly rounded and usually indented or

flexed towards the posterior extremity; the umbonal slope is

weakly angled and bordered on the hinge side by the slightly

convex and vaulted submargins ; the anterior dorsal submargin is

concave or excavated greatest immediately in front of the beak

;

the anterior extremity is somewhat produced and narrowly

rounded, the posterior more broadly rounded ; surface of shell

is smooth on the umbonal portion, but towards the basal or ven-

tral margin becoming sculptured with fine, regular, incised lines

;

on the hinge side of the anterior-dorsal submargins, the surface

is often sculptured with heavy concentric ribs, divided by deeper

incised lines ; hinge concealed.

Length 16.5nmi. ; height 11.5mm.; semi-diameter 4mm.
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Remarks.— This is a small species locally common in the

Parinas sandstones and the Saman coni^lomerate, the average

length of specimens collected being about 15mm. At first it

might be suspected to be the young of S. deserta of Caleta Sal,

but differs by its constant smaller size and more produced anter-

ior extremity. Its sculpture is also finer.

Localities and Geologic Occurrence.— Parinas formation,

Balcones Point. Saman formation, Salina, near Negritos.

Superfamily MYACEA Menke

Fa^mily CORBULID/E Fleming

Genus CORBULA Lamarck

The genus Corbnla is represented in the Peruvian Tertiaries

by numerous species. Four species were described by Woods
from Eocene rocks^ namely the C. arnoldi, waringi, peruviana and

parinasensis, the three former from the Turritella series or re-

stricted Negritos formation, and the last species from the Parinas

sandstones. The C. parinasensis is a large, fairly smooth and

nearly equivalved form, which becomes more common and larger

in the Restin formation. Several additional species are described

in this paper, but others are represented in our collection, but too

imperfectly preserved for description.

There is some confusion amongst authorities as to the type

species to be selected for the genus Corbula. In 1847, Gray se-

lected the C. sulcata Lamarck, as the type species, and most Eu-

ropean authors and others have followed this usage. Dall how-

ever points out that this species was earlier used as the sole ex-

ample of Muhlfeldt for Aloidis and must be retained for the sec-

tion of the genus typified by that species. Dall therefore selected

as the type species, the C. gallica Lamarck a species used by

Fischer as the type for his section Bicorbula.

In Dall's classification of the Corhulidce, most of the Peruvian

species would belong in the Section Cuneocorhula of Cossmann,

but the type C. biangiolata Deshayes of the Parisien Eocene is

bicarinate and quite different from the American shells usually

placed in that section.

The Restin species, described here as C. bnrscra, differs widely

from any described Corbulas of which we have found record.

The hinge is unknown but its external characters are so pe-
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culiar that a new section Cuspicorbula, named for its likeness to

Cuspidaria, is proposed for its reception.

Section CORBULA sensu lato

Corbula negritensis n. sp. Plate 11, figs. 3, 4

Shell of medium size, solid, nearl_\- equilateral and ecjuivalve

;

form as figured is broadly elongate, the posterior extremity is

rostrate and slightl}- longer ; umbos wide but not prominent, with

small inconspiiCuous beaks
;
posterior end subtruncate, with a

strong angle or keel on the rostrum ; both valves similarly sculp-

tured wdth strong, concentric ribs, nearly equal on the lower half

of the shell, smaller and fainter on the umbos ; the ribs number 12

or more subtriangular in section and the interspaces V shaped,

the rostral area is smooth or sculptured with irregular growth

lines ; there is a finer, submi,croscopic sculpture of radial threads

in lines, covering the ribs and interspaces alike ; interior con-

cealed.

Length 11mm.; height 8mm.; diameter 5.5mm.

Remarks.— The Corbula aulacopJinra Morelet, from the

Bartonian French Eocene is similarh- sculptured but more in-

equilateral and pointed posteriori}'. The species also resembles

the C. sphema Dall from the Chipola Miocene but is only half as

large.

Locality and Geologic Occurrence.— Negritos formation,

Negritos.

Corbula boggsi n. sp. Plate 11, figs. IS, 20

Shell small, solid, inflated, with nearly central beaks and um-
bos, and similar sculpture on both valves; the right valve is nearlv

equilateral and somewhat larger than the left, its posterior side

carrying a short rostral carina and a slight emargination or fold

along the ventral margin; the left valve is inecjuilateral oblique

with a short posterior end, provided with a rostral angle and

truncated at its extremity; the anterior end is wide, with sloping-

dorsal margin and rounded extremity ; ventral margin flattened

or contracted
; sculpture consists of 12 or more, subregular, con-

centric ribs or waves, absent from the umbos which are smooth

;

the rostral area is smooth ; interior concealed.

Length 8mm.; height 6mm.; diameter 5.5mm.



97 Olsson: Peruvian Fossils 51

A smaller and shorter species than the preceding;, recoj^ni/.ed

hy its ohlique shell and hne sculi)ture. It is ahundant in the hor-

izon of the Sanian conglomerate.

Locality and Cicoloijic Occurrence.— Saman formaticjn,

Negritos.

Corbula salina n. sp. Plate 11, fig. 15

Shell small, irregular, strongly twisted or rostrate hehind and

strongly sculptured with few, coarse, concentric ribs ; right valve

sub-equilateral witli nearl\- central beaks and wide umbos, a

rounded anterior end and a shorter, rostrate or pointed posterior

end ; the right valve is slightl}' larger than the left, and W'ith the

posterior portion of the ventral margin, widely overlap|)ing the

left valve; the left vahe is inequilateral, oblique, with the anter-

ior end very long and wide, and with a short, angled posterior

end ; the rostral area is produced, somewhat twisted, concave

above ; the ventral margin is rounded that of the right val\e wide-

ly embracing the left along the posterior side ; sculj^ture consists

of 12 or 13, regular l)ut somewhat wavy, concentric ribs, strong-

ly developed over the whole surface and they may continue across

the rostral area of the right valve ; interior concealed.

Lengt'll 7.5iiiiu. ; heiglit 4.5mni.; (lianictcr 3.5mm.

Remarks.— This is a small and common species in the .Sa-

man conglomerate and may be recognized b}- its coarse, heavy

sculpture.

Locality and Geolo</ic Occurrence.— Saman formaticMi,

Negritos.

Corbula greda n. sp. Plate 11, figs. 13, 14

Shell, small, convex, elongate-ovate, widest about the anterior

portion, rostrate behind and delicately sculptured ; right valve in-

equilateral but with nearly central beaks and most strongly con-

vex about the anterior one-fourth ; the posterior side is shorter,

rostrate, obliquely truncated but ])ointed and twisted at its ex-

tremitv ; left valve is similar but smaller and s1ightl\- embraced by

the right valve, along the posterior ventral margin
;
posterior por-

tion of each valve with a rostral angle or keel, strongest towards

the extremities ; the surface is sculptured with fine regular con-
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centric threads or small ribs, similar on lioth valves
;
interior con-

cealed.

Leng-th 6.5mm.; height 4mm.; diameter 3.5mm.

Remarks.— A small delicately sculptured species common in

t'le Upper Restin shales and sandstones at Jabonillal where it oc-

curs associated with Corhula parinasensis and jaboniUcensis. It

is the smallest species known from the Peruvian Tertiaries, the

largest specimens in our collection, measuring about 6 i-2mm.

Locality and Geologic Occurrence.— Restin formation,

Jabonillal

Corbula jabonillaensis n. sp. Plate 11, figs. 11, 12

Shell of medium size, thin, eciuivalve, elongate-ovate, convex,

strongly keeled ; valves nearly similar in shape and sculpture,

the right valve slightly the larger; beaks slightly posterior to

the middle and with the greatest convexity about the center and

with a faint sinus or depressed band extending from the beaks

to the ventral margin ; ventral and dorsal margins straight and

nearly parallel with a well-rounded anterior end and a pointed

and strongly keeled posterior end ; the rostral angle is sharply

keeled, bordered above by a concave rostral area on each valve

;

the sculpture consists of fine, sharp, regular, concentric threads,

similar over the whole shell ; interior concealed.

Length 12mm. ; height 7.75mm. ; diameter 4.5mm.

This is a rare species from the Upper Restin of Jabonillal.

It is closely paralled in the recent fauna by C. probably bicarinata

Sby of the Peruvian coast, the two species being similarly

sculptured and with the rostral angle sharply keeled. In the

recent species, there is a second keel bordering the hinge margin

and enclosing a smooth, elongate, escutcheon-like area along the

hinge margin. In the Jabonillal shell, this part of the valve

has been destroyed by weathering.

Locality and Geologic Occurrence.— Restin formation,

Jabonillal.

Corbula tangara n. sp. Plate 11, figs. 9. 10

Shell of medium size, solid, strongly inflated with a pointed

and somewhat twisted posterior end ; both valves nearly equal in

size and strongly convex, the right valve developing a depressed

band or broad sinus towards the posterior ventral margin, which
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more or less overlaps the ventral marj^in of the left valve ; umbos

very wide, with ver}- small, central and inconspicuous beaks

;

anterior end is broadly rounded and convex, with the dorsal and

ventral margins sloping to form the pointed and somewhat twist-

ed, and rostrate posterior end ; the rostral angle is generall\ weak,

except towards the extreme posterior end ; surface sculptured

similarl}' on both valves with 35 or more, fine, regular, concentric

ribs, which are generally lacking on the umbos ; the sculpture of

the left valve is usually a little weaker and the ventral portion

of the shell ma\- be nearly smooth ; on the right valve, the sculp-

ture parellels the curve of the ventral margin ; no lunule ; interior

concealed.

Length 14inni. ; lieight 9.5mni. ; diameter 10.25mm.

This is a common species in the Saman rocks, recognized by

its very tumid or inflated shell. Both valves are sculptured

similarl} with fine, concentric ribs which follow the contour of

tlie ventral margin of the valves.

Locality and Geologic Occurroice.— Saman formation,

Casa Saman.

Section CUSPICORBULA n. sec.

The following is a description of the Section Cuspicorbula

type C. h usera n. sp.

Shell ovate, solid, both valves strongly and nearly equally

convex ; the posterior end is abruptly contracted or constricted

b\- a deep sinus, extending from the umbonal region, across the

ventral or basal margin ; lunular area deep ; sculpture consists

of strong, concentric ribs on the right valve, less heavy on the

left ; hinge unknown.

Cqrbula (Cuspicorbula) busera n. sp. Plate 11, figs. 5, 8

Shell small or medium-sized, solid, inflated, coarsely sculptured

and with the posterior extremity strongly contracted and rostrate

;

the anterior and central portion of the valves is strongly convex

^r inflated, oblique, with a deep, wide, cordate lunular area in

front and below the beaks; the posterior end is strongly con-

tracted int(j a short, rostrate portion by a dee]) sinus, directed

towards the left from the central and anterior part of the shell,

and the general form of the shell is suggestive of a Cnspidaria;

the right valve is slightly larger than the left and less strongly
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sculptured ;
sculpture of the right valve consists of about lo or

12 coarse, concentric ribs, separated by wide interspaces, and

these ribs are continued across the posterior sinus to the posterior

extremit}- ; on the umbos, this sculpture is generally much finer

;

the sculpture of the left valve is similar to the right but tiner

;

interior concealed.

Length 13mm.; height 9.5mm.; diameter 9.25mm.

Locality and Geologic Occurrence.— Restin formation,

Restin.

Class GASTROPODA

Subclass STREPTONEURA

Order CTENOBRANCHIATA Schweigger

Superfamily PTENOGLOSSA Gray

Family EPITONIID^ Dall

Genus EPITONIUM Bolten

Subgenus ACRILLA

Epitonium (Acrilla) peruvianum n. sp. Plate 12, figs. 10, 12

Shell small, very slender and with numerous slowly tapering

whorls ; the whorls are strongly convex and firmly united by

close sutures ; varices are delicate, narrow, porcellaneous and

smooth, oblique to the general axis of the shell and inclined

down towards the right; the varices number about i8 on an

average size whorl, have no regular arrangement with

respect to the adjacent whorls, and only through coincidence on

certain specimens, do they appear continuous across the sutures

or from whorl to whorl; the intervarical spaces are much wider,

excavated or concave and usually darker in color than the varices

themselves ; the intervarical spaces are finely sculptured with

fine, sub-microscopic spiral striae; a thin basal disc is present,

crossed by the varices to the umbilical region, and also sculp-

tured by the spiral strife ; mouth circular, with a thin or weak

lip and a probably discontinuous peristome ; umbilicus closed.

Length 14mm.; diameter 4.5mm.; (5 1-2 whorls)

Remarks.— All our specimens of this species are fragment-

ary, lacking the apical and apertural whorls. The shell is ver}-

long or slender, with numerous, slowly tapering whorls. It is

tinel}- sculptured with narrow, smooth and rounded varices and
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the interspaces with fine, microscopic spiral strise. In ex,ceptional

well-preserved specimens, the intervarical spaces may also show

fine, longitudinal lines, so that the resulting sculpture appears

minutely trellised or shagreened. A thin, basal disc is i)resent,

similarly sculptured with varices and fine spiral striae. '

This species is very characteristic of the horizon of the Saman
conglomerate, and although always fragmentary, it is recognized

by its delicate and beautiful sculpture. Our collection contains

fragments of a second species, similar in most respects to E.

pernvianttm, but with much heavier spiral striae.

Localities and Geologic Occurrence.— Saman formation,

horizon of the Saman conglomerate, south of Negritos, I'ozo.

Family SOLARIID^ Chenu

Genus ARCHITECTONICA Bolten

Architectonica sullana n. sp. Plate 12, figs. 1, 2

Shell rather large for the species of the genus, moderately

elevated and deeply umbilicate ; whorls about 6 in number, each

slightly convex in profile
;
young shells are generally depressed

but with growth become proportionately higher and the spire

angle steeper
;
periphery of the whorl is strongly carinated by a

heavy, smooth, spiral cord, which is bordered on the upper

surface by a second, smooth cord, the two usually following

closely, the course of the sutures on the earlier whorls (this

is a variable character and some shells, have only a single sutural

carina or none at all) ; on the lower surface, the peri])heral cord

is bordered by a smaller, smooth cord and an intervening deep,

spiral groove; with exception of the above spiral sculpture, the

surface of the shell is smooth except for the growth lines ; the

umbilicus is wide, scalar and deep, the umbical angle is strongly

nodulated with about 26, strong teeth ; the umbilical wall of each

whorl is straight, with a single, strong, smooth, spiral rib.

Height 24.5mm.; diameter 43mm.

Remarks.— This is a large species for the genus, the t\pe

specimen selected coming from the Saman sandstones of the

Chira Valle\- and has a diameter of about 43 mm. It ai:)pears

for the first time in tlie .Saman formation, and coniinues into

the overlying Oligocenc, as high as the lower ])art of the llcatli

formation. The shells are generall\- large but usually badly

broken: In the ivestin, the larger specimens (j1 A. iiclsuni may
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resemble the present species, and it is evident cm closer study

that A. nelsoni was probably the percursor of A. sullana. Con-

tinued evolution has resulted in the development of nearly-

smooth whorls, a nodulated umbilical angle and a ridge or rib

on the umbilical wall.

The surface of the whorls appear generally smooth, but on

the better preserved parts of the shell, a faint' indication of

spiral lines may usually be seen. The periphery is strongly

carnated in young shells, but in older individuals the peripheral

cords ma}' become subobsolete, and the peripheral edge of the

whorls, more or less excavated and overhanging.

Localities and Geologic Occurrence.— Saman formation,

common throughout, but especially at Casa Saman and Paita

;

Oligocene records will be given later.

Architectonica jabonillensis n. sp. Plate 12, figs. 6, 9

Shell small or medium sized, moderately elevated, and with

a rounded periphery ; whorls about 6, generally flat or slightly

excavated ; nucleus small, sinistral and immersed in the succeed-

ing whorls ; the peripher}^ of the whorls is rounded and with the

adjacent upper surface generally slightly excavated; upper sur-

face of whorls sculptured with beaded spiral threads or cords

which are strongest just in front of the sutures; the suture is

bordered in front or below by a wide but not strong, beaded,

spiral cord, and this in turn by 3, weaker beaded spirals, gradual-

ly diminishing in size, in a direction away from the suture ; the

surface of the whorl above the suture is usua^lv excavated and

ornamented simply by very fine spirals, either smooth or faintly

beaded, and a small cord generally borders the suture on the

posterior side ; the lower surface of the last whorl is sculpturetl,

much like the anterior portion of the upper surface, with simple

spiral threads, increasing in size towards the umbilicus ; the

umbilicus is wide and deep, the umbilical angle strongly

or subobsoletely modulated and the umbilical wall sculptured

with simple spirals, two of which are slightly larger than the

others, and which may represent the umbilical rib.

Greater diameter 19mm. ; height 10mm.

Remarks.— This species is fairl}- abundant in the Upper
Restin sandstones and shales of Jabonillal, associated with A.
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nelsoni Woods. From . /. cliinviisis, lliis si)e,cies differs by its

more rounded periphery and finer sculpture.

Locality and Gcoloyic Occurrence.— Restin f(n"niati(jn,

Jabonillal.

Architectonica chira?nsis n. sp. Plate 12 figs. 13, 14

Shell small or medium-sized, slii^ht to moderately elevated

spire with an angled or carinate periphery ; whorls about 7, flat

;

nucleus small, sinistral, immersed ; the i)eriphery of the whorls

is angled and strongly carinated by a bea<led and heav}- spiral

cord ; the sculpture of the upper surface of the whorls consists

of about 6, beaded, spiral threads, the two bordering the upper

suture and one on the lower suture being usually the strongest

;

the lower surface of the whorl carries about 6 spirals, the inner

ones near the umbilicus being the heaviest and strongl\- nodulated

or beaded, the others plain and smooth ; the umbilical angle is

strongly nodulated.

Greater diameter 22iiuii. ; height lU.Smm.

Remarks.— This species like A. sullana, begins in the Saman

Eocene and continues into the overlying Oligocene, the type

specimens being selected from the Chira formation of the Lower

Oligocene. Specimens from ditferent localities show variation

in the strength and beading of the spiral cords. In some cases,

the beading is of limited development antl part of the spirals

may be smooth, while in other examples the spirals are coarsely

beaded both on the lower and upper surface of the whorls.

Localities' and Geologic Occurrence.^ Saman formation,

Casa Saman ; Chira formation, Chira valley, loc. 1O8.

Family NATICID^ Forbes

Genus NATICA Scopoli

Subgenus NATICA s. s.

Natica (Natica) peruviana n. sp. Plate 13, figs. 6, 9, 10

Shell small, generally white, with a smooth shell and form

such as t\pical of Xatica s. s; diameter of shelj somewhat less

than the height with a large, inflated body-whorl, which is evenly

convex and widest just above the middle; whorls 4 1/2 to 5,

those of the spire convex or subangular midway between the

close sutures ; a fairly distinct flattened band borders the lower

side of the upper suture, gixing to the spire a nuire or less
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scalar aspect; the umbilicus is open, and provided with an in-

ternal rib; aperture, large, wide and semilunar, with a small

callus above on the body-whorl; surface smooth, the flattened

sutural band smooth but sometimes carrying very weak, oblique

undulations.

Diameter 10mm.; height 9mm.

Remarks.— This species is a true Natica, with an open

umbilicus furnished with an internal rib. The body-whorl is

large and inflated, and the form of the shell is that of a very

smaU N. canrena Linne, except that the flattened sutural band

is smooth or only faintly wrinkled.

Locality and Geologic Occurrence.— Restin formation,

Jabonillal ; Saman formation, Horizon of the Saman conglomer-

ate, near Negritos.

Genus POLINICES Montfort

Subgenus POLINICES s. s.

Polinices (Polinices) woodsi n. sp. Plate 13, fig. 1

Natica {Naticina) sp. Woods, 1922, p. 77, pi. 6, fig. 9, pi. 7, fig. 1.

Shell rather large, solid, the height somewhat greater than

the width, with a large aperture and rather small, low spire

;

whorls about 5, the last very large and forming the greater part

of the shell ; the contour of the last whorl is convex but with a

tendancy towards flattening of the sides ; umbilicus is wholly or

nearly closed with a large, heavy callus which spreads along the

parietal wall to the upper junction of the lip; the callus at its

junction with the lip is very heavy and usually ridged in direction

parallel to the rotation of the whorls ; the umbilical region is

usually not wholly closed, leaving a small cleft at the lower edge

of the callus growth open; aperture semilunar, the outer lip thin

and sharp, oblique to the vertical axis of the shell; surface

smooth, porcellaneous or marked simply by growth lines.

Height 37mm. ; diameter 33mm.
33mm. ; diameter 30.5mm.

Remarks.— This species is the first of a group of Polinices

which have continued through the Peruvian Tertiaries to the

present time. In the members of this series, the aperture is very

large, the spire small, the parietal callus is heavy and the sides

of the body-whorl are more or less distinctly flattened. The
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umbilicus is wholly t)r partly closed by a licaxy (lejjosil nf callus.

P. subaiigiilata Nelson, from the Zorritos Miocene is very

similar to the Mocene species, and differs niainl}' in its some-

what lower spire and the last whorl is more strongly flattened.

In the recent Peruvian coastal fauna, an analagous species is the

F. alveatus Troschel, a fairly common shell on the beach at

Negritos and neighboring points. Strangel}' enough, this shell

has apparently escaped the attention of most collectors since

Tschudi obtained his specimens from an unknown locality along

the Peruvian coast. Tryon in his Manual seems inclined to

doubt Tschudi's and Troschel's record, and unites alveatus with

die common West Indian mammilla Linne to which it is ver\

close. In alveatus the body-whorl is decidedly flattened and the

umbilical callus is less heavy and usually leaves the small funic-

ular umbilicus open. The younger shells have the umbilicus

more nearly closed, a condition reminiscent of the earlier fossil

shells.

Locality and Geologic Occurrence.— Saman formation,

horizon of the Saman conglomerate near Negritos.

Subgenus NEVERITA Risso
Polinices (Neverita) samanensis n. sp. Plate 13, figs. 4, 5

Shell of medium size, low conic wMth the height somewhat

less than the diameter; whorls about 5, the last very large,

strongly convex, greatest about the lower half; spire moderately

elevated, the individual spire-whorls are slightl}- convex and

separated by distinct close sutures ; the base of the shell is some-

what excavated ; the umbilicus partly filled with a large callus,

which spreads up over the parietal wall, joining in a large,

heavy callus with the upper lip ; aperture semilunar, with growth

lines.

Height 24nim. ; diameter 25mm.

Locality and Geologic Occurrence.— Saman formation,

Casa Saman.

Subgenus LUNATIA Gray

Polinices (Lunatia) vicanus n. sp. Plate 13, figs. 7, 8

Shell small, elevated, thin, with a rather high spire ami a

small open umbilicus ; whorls about 5, the last rather large, mod-

eratel}' convex and widest about the middle; the spire-whorls

are strongl)- convex in profile and slowl} decreasing in size to
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form the small and plainly visible nucleus ; the spire is elevated

and about one-third the height of the full shell ; the upper part

of each whorl or a band just below the suture is flattened or

depressed, producing a scalar-like aspect to the spire profile

;

umbilicus small, narrow and open ; aperture somewhat more

than one-half the length of the shell, semilunar, the outer lip

simple and oblique ; the inner lip or columella is generally slightly

thickened or reflected, leaving the small umbilicus freely open

;

surface smooth.

Diameter 7.75imn.

Remarks.— A small species, resembling somewhat a small

Ampullina but the plane of the outer lip is oblique to the axis

of the shell. From the Restin of Jabonillal.

Locality and Geologic Occurrence.— Restin formation,

Jabonillal.

Subgenus SIGATICUS Meyer and Aldrich

Polinices (Sigaticus) harrisi n. sp. Plate 13, figs. 2, 3

Shell small, with a large body-whorl and a small spire ; whorls

5 to 5 1/2, the last very large, convex and widest on the lower

half ; the spire is short, erect and in size about one-quarter of

the height of the rest of the shell ; surface is usually white,

porcellaneous and marked with fine, revolving lines ; these lines

are strongest on the zone bordering the upper suture and about

the umbilical region, and nearly lacking from a zone about the

middle; the umbilicus is nearly closed with a large, thick callus

which extends up along the parietal wall to the junction of the

outer lip, and at this point, usually carries a small sinus ; aperture

semilunar, pointed above, rounded below ; the outer lip is sharp

and in a plane oblique to the axis of the shell.

Height 13mm.; diameter 9.5mm.

Remarks.— The subgenus Sigaticus was erected by Meyer
and Aldrich^^ with Sigaretus Boettgeri from the Upper Claiborne

of Mississippi as type, being the first species described. It differs

from the ordinary Natica and Polinices, by its fine, revolving

Sigaretus-like spiral lines. Dall considered Sigaticus, as a

synonym of Eunaticina Fischer, but it differs as Harris^* ha§

maintained by its heavier and typical Polinices-\\k.e shell. There

"Meyer and Aldrieh, 1886^ Journ. Cinn. Soc. Nat. Hist., vol. 9, p. -±2.

i-*Harris, 1899, Bulls. Amer'. Pal., vol. Z, No. 11, pt. 2, p. 87.
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are several species in the l-'ocene of tlic southt-ni I'liited Stales

and it is interesting to lind it rei)resente(l in the contemporaneous
rocks of Peru.

Localily and Ccoloyic Occurrence- Kestin formation,

Jahonillal.

Genus AMPULLINA Lamarck

Ampullina ortoni Gabb

Ampullin.a Oi'tuni Gubb, 187U, Amor. Joiiiu. Concli., vol. 5, p. 25.
Euspira Ortoni Gabb, 1877, Jouni. Acad. Nat. iSci. Pliila., 2ud series, vol.

8, pi. 35, fig. 3.

Ai)ipuUinu paytcnsia Woods, 1922, p. 77, pi. 7, tigs. 3, 4.

In 1870, (iabb pubhshed a short account of some Tertiary

and Quaternary fossils collected separately by Orton and

Kamondi at Paita. These collections, on study, were found to

contain several recent \\ est Coast species, together with a few
new and evidentl\ extinct forms. This association of both

living and extinct species led Gabb to believe that the rocks

contaitiing them were of Pliocene age, but he also noted that the

matrix covering the fossils was different, so that they might have

come from rocks of different ages. Field studies, at and near

Paita, have shown that (Jrton's and Raimondi's collections w^ere

made from two formations of widely different ages. The recent

species and a number of the extinct forms are from the Tablazo

limestones of Pleistocene age, while Ampullina Ortoni and

Cerithiuni Iccfiusculuni, both species obtained by Professor

Orton, must have been collected from the Upper Eocene Saman
sandstones. In the western part of the town of Paita, these

two formations lie in juxtaposition, and overlap on the Amota[)e

slates of Penns}lvanian age, which form the coastline to the

west of the town.

The typical ./. ortoni, as hgured by Gabb and Woods, is a

fairl)- large species, the mature shell reaching a height of about

60 mm. The upper part of each whorl or along a zone bordering

the upper suture is tiattened or depressed, but the resultmg

shoulder of the whorl is rounded. I'^arlier varieties from the

Kestm rocks are smaller, the flattening of the upper part of each

whorl is stronger and the shcjulder of the whorl is more angled.



62 Bulletin 52 108

Limatia suhliumerosa, described b_\- C. A. White'"', from the

Provincia de Sergipe and Pernambuco, of eastern Brazil, is

probably an Ampiillina, and its tigure resembles quite closel}- A.

ortoni, but has a somewhat lower spire and a more inflated body-

whorl.
I

Localities and Geologic Occurrence.— Restin formation,

near Negritos, Jabonillal, etc ; Saman formation, Lagunitas,

Casa Saman (common), Paita (common).
Ampullina gabbi Woods
AmpulUnu GaMi Woods, 1922, p. 77, pi. 7, fig. 2a, 2b.

The only specimens, we have of this species are small in com-

parison to the type shell, described by Woods, and stated as

coming from the Negritos formation of Cabo Blanco. At Cabo

Blanco, the exposed rocks belong to the upper part of the Pale

Gredas and upward through the Cabo Blanco sandstones of

Parinas age, into the Restin and Saman. The exact age of the

type specimen is therefore not closely fixed.

The specimens in our collection are entirely from the Saman
formation. The shells are solid and heavy, and have a general

Naticoid appearance. The individual whorls are convex in

profile and with deep sutures. The surface of the whorls is

faintly to more strongly marked with revolving incised lines.

Spire erect. 'i

Localities and Geologic Occurrence.— Cabo Blanco (Woods
and Bosworth) ; Saman formation, Jabonillal, Casa Saman.

Superfamily T^NIOGLOSSA Bouvier

Family CAPULID^ Cuvier

Family CALYPTR^A Lamark

Subgenus TROCHATELLA Lesson

Calyptraea (Trochatella) aperta Solander
Trochus apertus Sol., 1766, Foss. Hant., p. 9, figs. 1, 2.

Troohus opercularis Sol., idem, fig. 3.

Calyptrcea trochiformis Lam., 1802, Ann. du Mus., vol. 1, p. 385, vol. 7,

pi. 15, figs. 3a, b, c, d.

Calpytrcea trochiformis Deshayes 1824, Coq. Foss. Env. Par., vol. 2, p. 30
pi. 4, figs. 1, 2, 3.

Calyptrcea trochiformis Dall, 1892, Trans. Wagner Free Inst., vol. 3 pt. 2,

p. 352.

i"'Wliite, C. A., 1888, Contr. Pal. Brazil, Archivos do Mnseu Nacioual do
Eio de Janeii'o, vol. 7; p. 183, pi. iti, ligs. 5, 6 and 7.
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CalyptriBa trodvifonm.^ Dall, 1915, Bull. Od, U. 8. Nat. Muis., p. lU.'}.

Calptrcea aperla Harris, 1897 Bulls. Amor. Pal., vol. 2, No. 11, p. 84, pi.

11, figs. 13-16.'

Calyptriva apcrta Cossmanii and Pissarro 19lU-191o, Icon, dcs cocj. fos.

(le 1 'Eocene de Paris, pi. 12, fig. 73-1.

Natural to the sodentar} hal)its, the sheJls of the species of

Calyptrcsa, and allied genera are extremely variable in form and

the discrimination between similarly sculptured species is very

difficult. Species of ver\ similar aspect occur in the Tertiary

and recent faunas in most parts of the world and it is a question

whether these shells should be considered as strictly conspecihc.

The reference of the Peruvian fossils to the Parisian C. apirta

Solander (C trocliiformis Larmack), is therefore made with cer-

tain hesitation. C. aperta has been recorded from the Wilcox

and Claibornian Eocene of the southern United States, the

Claiborne shell having been described by Conrad as C. iirtxosuin.

Dall gives the range of C. trochiforinis as extending from the

Eocene, through the Vicksburg Oligocene and into the Miocene.

C. {rochatella) ornata Bast, from the Aquitanien Miocene of

France, is also very similar to the Peruvian shells. The excel-

lent figures of Cossmann and Peyrot^'^ show a shell somewhat
larger than the Peruvian, but very similar in sculpture and other

features.

The Peruvian shells have generally a low spire, close sutures,

rapidly diminishing whorls and a wide, nearly circular, excavated

base. In the higher spired varieties, the whorls are more con-

vex, the sutures deeper and the, whorls diminish more slowly in

size. The under surface of the shell is smooth, with a straight

lip such as characterizes the Subgenus Trochatella Lesson.

Localities and Geologic Occurrences.-— Parinas formation,

Keswick Hills ; Restin formation, Jabonillal.

Calyptraea saxosa n. sp. Plate 13, figs. 11, 12

Shell irregular, Crepidii la -like, but with rapidl}- enlarging

whorls, deep sutures and an erect, pointed nucleus
;
general form

as best shown by the figures is elongate, so that a cross-section of

the base is broadly elliptical ; whorls 2, 3, or more, the lower in-

flated and large but rapidly diminishing to a very small size on

the spire ; spire small, erect, pointed and situated a short dis-

i^Oossmann and Peyrot, 1909-1912, (Joncliologie Noogeniciue de 1 'Aquitaine,

p. 483, pi. 13, figs. 32-33, pi. 14, fig. 1
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tance back of the center ; surface generally smooth but some-

times obscurely furrowed or folded in a spiral direction; inter-

nal characters not exposed.

Length 30mm.; height 17mm.; diameter 20mm.

Remarks.— From C. aperta, this species differs by its

smooth surface and more erect and higher shell and spire. Some

broken specimens have much the appearance of a Crepidula, ex-

cept that they have a definite spire and true whorls.

Locality and Geologic Occurrence.—Saman formation, Casa

Saman.

Family TURRITELLID^ Gray

Genus TURRITELLA Lamarck

Turritella hopkinsi n. sp. Plate 14, fig. 2

Shell very long and slender, with slowly tapering, flat whorls

and strong spiral sculpture ; whorls very numerous, flat or slight-

ly concave or constricted in a zone, approximately situated at the

lower edge of the upper one third of each spire-whorl; the up-

per suture is bordered below by an appressed belt, often resem-

bling a broad cord and generally over-run by fine spirals ; below

this appressed band, the surface of the whorl is sculptured with

about 6, sharp, spiral threads or ridges, which steadily increase in

size towards the lower suture ; the three lower spiral threads or

ridges are quite strong, the lowest situated in or just above the

lower suture ; the growth-lines are sinuous as typical of the genus,

with a shallow, wide, sinus, the apex of which is directed back-

wards and lies in the zone just below the upper sutural cord.

Length .32mm. ; diameter 14.5mm.

The T. hopkinsi, is a species of the Salina formation, to which

it is probably restricted. It is usually quite common, but always

in a fragmentary condition, and the features of its earlier whorls

and the base, are not sufficiently well known for close characteri-

zation. From T. bosworthi Woods, with which the species oc-

curs, it differs in its slow, gradual taper, and the full-grown, per-

fect shell must have been extremely long and slender. The strong

keel of T. bosworthi is lacking on the present shell and in addi-

tion the strong cord-like band about the upper suture will help in

its recognition.

Locality and Geologic Occurrence.— Salina formation, Ne-

gritos.
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Turritolla iddins;si n. sp. Plate 14, fig. 1

Sliell very lon,i( and slender, with sIowIn taperini,^ whorls and

a strong sutural cord, along the upper edge of each whorl

;

whorls ver\- numerous, flat, except for a strong cord closely

bordering the upper suture ; below the sutural cord, there are 8

or 9, irregular spiral threads, and a fairlx wide, concave zone,

just above the lower suture; growth-lines are heavy and raised,

straight and parallel to the axis of the shell on the lower part of

each spire-whorl, but de\'eloping a wide, shallow sinus at the

upper third ; as the growth-lines cross the upper sutural cord,

they become more crowded, strongly oblique and give a rope-

like appearance to the sutural cord ; fine spiral lines cover most

of the surface of the shell, and with the aid of the growth lines,

develop a trellised-like finer sculpture.

Lens'tli 40nim.; diameter 13mm.

Remarks.— Of the Peruvian Turritellas, this species re-

sembles T. Iiopk'usi, most closely, both species having very nu-

merous whorls and a straight and very slender shell. In T. hop-

kiiisi the sutural cord is generall}' weak or simply a wide ap-

pressed band, while in T. iddinc/si, this structure is typically cord-

like and sculptured in a rope-like fashion, by the heavy and

strongly oblique growth-lines. The spirals on the rest of the

shell, are more numerous and of irregular distribution.

The T. iddingsi and restijicusisj are guide fossils for the Restin

formation. As in the case of T. hopkinsi, the long and slender

shell is not adapted for perfect preservation and usually only

fragments of 2 or 3 whorls can be collected.

Locality and Geologic Occurrence.— Restin formation, Ne-

gritos, Jabonillal, Restin, etc.

Turritella samanensis n. sp. Plate 14, figs. 3, 4, 6, 7, 8

Shell small or medium size, and when full-grown with whorls

closel\- sculptured witli fine, s])iral threads; individual s])ire-

w horls gentl}- convex to nearly flat, with deep or close sutures

;

on the earlier spire-whorls, the sciflpture usuall}' consists of ahou:

3, heavy spirals on the center of the whorl, b(M'dered above b\

three, finer spirals, and below by one or more fine sjiirals; on the

later whorls, the sculpture tends to be subregular with the major

sj^irals numl.iering 10 or more; the interspaces between the ma-
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jor spirals, generall}- have a fine spiral thread, togetlier with still

finer or submicroscopic spirals
;
growth-lines not conspicuous,

the sinus relatively shallow.

Length 34mm. ; diameter 10mm.

From the associated species, T. sainanensis is distinguished l^y

its gentle, evenly convex whorls and nearly regular sculpture of

the later whorls. On young shells the sculpture is heavier and

they differ from the young of 7. chira, in having 3 instead of 2

major spirals, and the whorls are convex and not subangular in

profile. The taper of the shell is also more gradual.

T. uvasana Conrad from the Tejon Eocene of California, is

quite similar to samanensis, but evidently is a larger and coarser

species. In the later Tertiaries, the type or group to which

samanensis belongs, is abundantly represented by numerous

species and includes such species as the T. prenuncia Spieker of

the Zorritos Miocene.

Localities and Geologic Occurrence.— Saman formation,

common throughout ; Oligocene records to be given later.

Turritella chira n. sp. Plate 14, fig. 5

Shell larger than T. samanensis, heavy and with subangular,

closely sculptured whorls ; the form of the shell is moderately

short and stubby with a rapid taper ; individual spire-whorls

strongly convex or subangular, widest about the lower third ; the

sculpture consists of about 2 heavy, sharp spirals on the angular

portion of the lower third, with the slope above bearing 6 or

more finer spirals and still finer intercalated spiral threads ; be-

low the 2 heavy, primary spirals, the sutural area is deeply

concave and usually smooth ; on the early whorls, the sculpture

tends to be more regular and with a less number of spirals;

characters of the base not shown. .

Length 34mm. ; diameter ISmm.

Remarks.— The above description applies to the typical

form of this species, in which the whorls are strongly subang-

ular in profile and with 2 major, sharp, keel-like spirals. Varietal

forms may have the whorls more smoothly convex, and the two

major spirals are less strong. The distinguishing characters

between this species and samanensis, with which it occurs at most

stations have been noted in the discussion of that species.
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Localities and Geologic Occurrence.— Saman formation,

throug'hout, also abundant in the Peruvian Oligocene.

Turritella bouRhtoni n. sp. Plate 14, figs. 9, 10

Sliell of medium size, with straii,dit flat whorls, slii,ditly over-

han.i^ini,^ the lower sutures ; tai)er of the shell is at hrst very i^^rad-

ual, but becomes more rapid on the later whorls ; the individual

whorls are flat, but the later ones of the full-grown shell, slight-

ly overhang the lower sutures, due to the development of a

heavy sutural cord ; on the early whorls of the spire, the sculp-

ture consists of two major spirals adjacent to the lower suture

and with 4 fine spirals on the portion of the whorl above ; on

the later whorls, the lower of the major spirals increases more
rapidly in size, than the others and eventuall}- developes into a

heavy, striated sutural or peripheral cord ; the upper of the two

major spirals remains small or becomes double in size, and about

equal to the spirals above ; all the spirals, except the peripheral

cord are typicall}', finel}- beaded ; the peripheral cord is heavilv

striated with spiral lines ; base of last whorl is flattish or slightly

convex and with 4 or 5 line spirals.

Lcngtli 45iiini. ; diameter 13.5mm.

Remarks.— This species is well characterized by its straight

whorls, heavy peripheral and sutural ,cord and fine beading of

its upper spirals.

Locality and Geologic Occurrence.— Saman formation,

Casa Saman.

Turritella keswickensis n. sp. Plate 14, figs. 11, 13

Shell small with nearly straight whorls and strong spiral sculp-

ture ; sutures distinct and generally lying near the lower side

of a deep sutural zone
; on the early whorls, the spiral sculpture

consists of 3 or 4 cords, slightly heavier below ; additional spirals

appear on the later whorls, the primary cords increasing to 6 or

more, with smaller secondaries in between ; fine secondaries

cover the whole shell including the sutural zone ; the spirals ap-

pear faintly beaded; base broken or encrusted with rock.

Longtli S.'innii. ; <iiameter 8mm.
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Remarks.— This is a small species quite common in the

Parinas sandstones. It is possibly the forerunner of Turritella

boiightoiii or of the series which finally led to the development of

the Turritella altilira stock in the Miocene. The whorls are typ-

ically flat with the spirals finely beaded.

Locality and Geologic Occurrence.— Parinas formation,

Keswick Hills.

Family CERITHIID^ Menke

Genus CERITHIUM Brug. sensu lato

Cerithium hopkinsi n. sp. Plate 16, fig. 1

Shell large, heavy and rather slender or elongate ; whorls 6

or more, strongly shouldered on the upper fourth ; above the

shoulder and between it and the suture, the surface of the whorl

is contracted or irregularly flattened or undulated ; the sutures

are close and somewhat appressed ; below the shoulder, the whorl

is nearly flat or very slightly convex, and the surface faintly un-

dulated, as if to form, low and subobsolete ribs ; on the lower

half of the later spire-whorl, there are 3 or more, widely spaced

spiral cords or ridges, the lowest and heaviest, covered by the

close sutures and only appearing on the base of the last whorl

;

the inner lip or columellar area appear to have been strongly

thickened ; outer lip broken.

Length 134mm. ; diameter 47mm.

Remarks.— This is a large, heavy shell with strongly angled

or shouldered whorls. The surface appears to have been gen-

erally smooth with subobsolete rib-like weaves and the lower half

of the last whorl with strong, cord-like spirals.

Locality and Geologic Occurrence.— Restin formation.

Que. Botija.

Cerithium iddingsi n. sp. Plate 15, fig. 4

Shell large, heavy and very slender ; whorls were probably

very numerous, but onh' three are preserved on the type speci-

men ; they are slightly convex in profile with close and more or

less appressed sutures ; the earliest whorl preserved, has about 8,

moderately heavy, knob-like ribs, sometimes with lower and sub-

obsolete curved ribs in between ; the ribs are bordered above b\-

a deeper, concave sutural area, which is striated with 5 or (_> spiral
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threads ; on the two following whorls, the knob-like character

of the earlier ribs have disappeared and the surface is sculp-

tured with numerous curved riblets which number about 24 on

the last whorl ; they are subobsolete in character on the surface

of the whorl adjacent to the upper suture; the ribs continue

across the base of the shell to the columellar region ; the upper

sutural areas is striated with 5 or 6 spiral lines, as found on the

earlier whorls and 4 or 5 heavy, spiral cords encircle the base of

the shell
;
growth lines curved and following the general trend of

the sculpture ; apertural and columellar characters not preserved.

Length 91mm.; diameter 44mm.

Remarks.— The type of this interesting species is a frag-

mentary specimen of about 3 whorls. When perfect, the shell

was probably quite slender, and the earlier whorls sculptured

with more or less knob-like ribs, which become on the later

whorls, more numerous, strongly curved and ripple-like. The
aperture and columellar portion of the shell is unfortunately not

preserved so that the relationship of the species must remain in

doubt until better specimens are discovered.

Locality and Geologic Occurrence.— Pale Greda formation,

two miles east of Negritos.

Cerithium boweni n. sp. Plate 15, fig. 1

Shell large, heavy, subelongate ; whorls straight, coronated

above with a rather heav\', wide ridge ; which is strongly exca-

vated above by a deep sutural groove ; longitudinal sculpture con-

sists of about 14, faint ribs, strongest on the middle of the whorl

but fading out both above and below ; the upper ed^e of each

whorl carries a wide band or ridge, and below this structure about

5 heavy, spiral ridges separated by deep, wide grooves ; on the

center of the whorl surface, these spiral ridges are undulated by

tlie longitudinal ribs
; 3 or more additional but i)lain sjnral ridges

encircle the base of the last whorl; aperture and columella not

preserved.

Length 75mm.; diameter 53mm.; fragmentary specimen.

Remarks.— The two specimens in our collection are frag-

mentary and show (mtIv two whorls, but the scul])ture is so char-

acteristic that no difficulty will be had in the future identification

of the species. The longitudinal ribs are somewhat variable in

size and apparently increase in number on older shells.
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Locality and Geologic Occurrence.— Pale Greda formation,

Restin.

Cerithium xeitium n. sp. Plate 16, fig. 6

Shell large, heavy and ver}- slender; whorls numerous, the

earlier ones nearly flat, but the later ones becoming strongly

angled about the middle and the surface of the whorl above,

more or less strongly concave, or sloping towards the upper

sutures ; sutures close, sometimes impressed ; the surface is

smooth, except for the slight!}-, bowed or curved growth-lines
;

the base of the lower whorl has a slight indication of an encircling

ridge, above which there is sometimes to be seen, faint spirals or

ridges ; aperture broken.

Length 80mm. ; diameter 31.5mm. ; 5 whorls

Remarks.— A very slender, smooth species, the later whorls

developing a shoulder and a concave sutural area, such as found

amongst the Turridce. It is a species of the Restin formation.

Locality and Geologic Occurrence.— Restin formation, Ja-

bonillal.

Genus TELESCOPIUM Montfort

Telescopium parinense n. sp. Plate 17, fig. 4

Shell Turritelloid, with straight sides and a rapid taper ; whorls

8+ , with very close, indistinct sutures; sculpture consists of a

wide, but not prominent cord bordering the upper suture and be-

low this with 6 additional but narrower spiral ridges ; the periph-

ery of the last whorl is angled or keeled and carries the lowest of

the 6 spirals described above, and which on the spire-whorls lies

just above the lower suture ; below the periphery, the base of the

last whorl has a wide groove, edged anteriorly by a double spiral,

but leaving the rest of the base smooth
;
growth lines strongly

sinuous and recalling those of Glaiiconia; there is a wide and

moderately deep sinus like that of Turritella, on the upper sur-

face of the whorl, and another deep sinus is found on the base,

midway betw^een the periphery of the whorl and the columella

;

inner lip somewhat calloused above, but broken below on our

specimens so that the presence or absence of a columella plica-

tion cannot be established.

Length .39mm.; diameter 19nmi.-; (type)
27mm.; diameter 20.5mm.; (1 1-2 whorls)



117 Olsson: Peruvian Fossils 71

Remarks.— In form and general features, this species re-

sembles very closely the Telescopiuui fuscnui Chemnitz, a recent

species inhabiting the salt marshes at the mouth of certain East

Indian rivers, and the type of the genus Telescopium.

Locality and Geologic Occurrence.— Parinas formation,

Keswick Hills.

Telescopium? samanense n. sp. Plate 15, figs. 2, 3

Shell large, heavy, subelongate ; whorls 6 plus, generally flat-

sided with straight, close sutures and each spire-whorl averaging

in height about one-third their width ; the periphery of the last

whorl is angular and with the base strongly flattened and lying

in a plane almost at right angles to the longitudinal axis of the

shell ; longitudinal sculpture consists of about lo straight ribs

with very wide, shallow but concave interspaces ; these ribs gen-

erally pass from suture to suture, sometimes in line with each oth-

er across the spire-whorls, or more or less ofl^-set ; the periphery

of the last whorl is angular and carries two spiral ridges, below

which the longitudinal ribs do not pass ; the flattened base is

smooth ; columella apparently a little twisted, smooth and without

any columellar plication ; lip broken.

L<^iigth 68nim. ; diameter 33imn.

Remarks.— This species and an allied form, described by

Woods from Lagunitas as Telescopium peruvianum, form a

group of species very characteristic of the Peruvian Upper Eo-

cene roicks. They evidently belong to the Potamidince, although

always clearly associated with a truly marine fauna. They differ

from typical Telescopium by their heavier shell and strong long-

itudinal sculpture, but until specimens are obtained with the

aperture more perfectly preserved, their true relationshii) can-

not be determined.

Locality and Geologic Occurrence.— Saman formation,

Casa Saman.

Family STROMBID^ Swainson

Genus ECTINOCHILUS Cossmann

Ectinochilus fraudichaudi d'Orbipny, 1842, Plate IG, fijis. .3. 4, .5, 7

Bostellaria gaudichaudi d'Orbigny, 1842, Voyage daii.s rAiiici i(|U(' nic

ridionale, Paleontologie, p. 116, pi. 14, figs, (i, 7, S.

Dientomochih;.^ {Ectinochilm) sj). cf. laqueata (Conrad) W'oodB, 1922, p.

92, pi. 12, figs. 3a 3b.
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E. gaudichaudi, was the first fossil described from the true

Tertiary rocks of northern Peru. It was originally collected by

Orbigny, during his visit to Paita, together with several Pleisto-

cene shells, obtained from the tablazo rocks, exposed in the high

sea-cliffs to the east of the town. He described the original

specimen as an imprint in a "friable, greenish-yellow Tertiary

rock". The origin of this specimen is clearly from the outcrop

of the Paita Saman sandstones or in a boulder from the same

source..

Woods compared his specimens from the upper Saman sand-

stones of Casa Saman (lo miles W. N. W. of Sullana), with

D. (E) laqueata Conrad" from the Claibornian of Alabama.

In typical laqueata, the anterior canal is strong!}' curved upwards

and backwards, the siphonal fasciole is large, but more confined

so that the anterior extremity is only obliquely truncated. The

sculpture consists of fine, longitudinal ribs or waves, which

occur in a subobsolete manner over most of the surface, but

usually lacking in the larger specimens from the ventral side of

the last whorl. The posterior canal has more limited develope-

ment, it may extend to the tip of the spire in young shells, but

in mature forms it is usually continued only about one-half the

whorl width, above the upper suture of the penultimate whorl.

E. gaudichaudi, is typically a rather slender species, with nearly

smooth whorls, the anterior siphonal sinus is wide ; the posterior

canal is strongly developed, extending clear to the tip of the

spire and often .continues down the other side as in the type

species, E. canalis Lamarck.

Typical E. gaudichaudi, is probably confined to the Upper
Saman, and reaches a total length of nearly 30 mm. A smaller

and more strongly sculptured form, probably a variety of

gaudichaudi occurs in the basal Saman, or in the horizon of tlie

Saman conglomerate. It differs from true gaudichaudi, in its

smaller size (length 21 mm.), the spire-whorls are sculptured

with fairly strong ribs, which appear continued across the sutures

of the earlier whorls, but lacking from the last or body-whorl. The
last whorl is often impressed in a Stroinbina-Yike manner on the

right side, and the canal and the lower part of the whorl is

strongly sculptured with even spirals . The posterior canal is

i7Conrad 1833, Foss. Shells Tert. Formations, p. 41, pi. 15, fig. 4.
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strongly developed, extending to the apex of the spire and down

the opposite side. To distinguish this form, from typical

gaudichandi, the varietal name of alaitda is here proposed.

Length 27mm.; diameter llmni. ; typical yaudicliaudi

21mm. ; diameter 9mm. ; variety alauda

Localities and Geologic Occurrence.— Saman formation, Casa

Saman and Paita {gaudichaudi) , the horizon of the Saman con-

glomerate at Negritos (var. alauda.).

Genus CALYTRAPHORUS Conrad

Subgenus AULACODISCUS H. Douville

Calytraphorus (Aulacodiscus) lissoni H. Douville, Plate 18, figs. 1, 4

Aulacodiscus lissoni H. Douville, 1921, Compte Rendu somm. Soc. geol.

France, No. 14, p. 193, 194, figs. 1-3.

This very singular fossil was described by H. Douville from

specimens sent to him from Senor M. Lisson of Lima, as a new

subgenus of Calyptraphorus Conrad. The mature Aulacodiscus

lissoni, has a subcircular or pebble-like form, the spire wholly

covered by a heavy callus and the anterior end is short and in

most specimens broken away. The posterior canal is continued

as a complete and nearly circular groove near the edge of the

ventral face. In younger shells, the callus is less completely

developed and the spire and anterior canal are fairly long. These

young shells show clearl}- the relationship of Aulacodiscus, with

Calyptraphorus as suspected b_\- Douville.

Aidacodiscus is probably related to Veatchia caroUnea Maury

from the Midway or Lower Eocene of Soldado Rock and Trin-

idad, but the two known specimens of J', caroliiwa, are imperfect

and close comparison is not possible. Veatchia carolinea is a

larger shell and the posterior canal shows a wide sinus on the

right ventral side.

Aidacodosis lissom, is a very common and characteristic spe-

cies in the Negritos formation both at Negritos and La Rrea. It

does not occur in the higher rocks.

Length 32mm.; diameter 27mm.

Localities and Geologic Occurrence.— Negritos formation,

Negritos, La Brea.
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Family CYPR^ID^ Gray

Genus CYPRiEA Linne

Subgenus MONETARIA Troschel

Cypraea boggsi n. sp. Plate 16, fig. 2

Shell of medium size, solid and heavy ; base is strongly flat-

tened with a relatively narrow aperture and a large, heavy outer

lip ; dorsal surface is moderately but not strongly convex with

a well-defined or impressed margin or collar, above which the

back or center of the shell, rises in a convex, hump-like manner

;

such as seen in the members of the Subgenus Monetaria; the

flattened base with four or five, transverse folds or plicae, on the

anterior and posterior extremity, with shorter plicae in between.

Length 36mm.; height or thickness 16.5mni. ; breadth 26mm.

Remarks.— The strongly flattened base, wide outer lip and

specially the form of the dorsal surface, suggests that this

species is a member of the Subgenus Monetaria Troschel of

which C. nioneta Linne, the recent money Cowry is the type

species.

The outer lip and the dorsal surface are badly weathered on

the single specimen known, so it cannot be determined to which

section of Monetaria, the species should be referred.

Locality and Geologic Occurence.— Saman formation,

horizon of Saman conglomerate, near Lagunitas.

Family OVULID^ Fleming

Genus OVULA Bruguiere
Ovula negritensis n. sp. Plate 20, fig. 3

Shell subglobular and in general form similar to the Ovula

ovum Linne, but probably shorter and more ventricos when
perfect; outer lip (broken) projects considerably above the

summit of the shell, with the aperture moderately wide and of

even width throughout ; spire entirely concealed ; inner lip and

columellar area smooth or feebly marked by transverse growth

lines.

Height 37mm. ; diameter 25mm.
Remarks.— A single imperfect specimen of this interesting

shell has been collected from the Saman conglomerate near

Negritos. The outer lip is broken and it is therefore not known
whether the lip was crenulated internally as typical of Ovula s. s.

or smooth as in the Subgenus Simnia Leach. The outer lip ap-
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pears to have been somewhat thickene<l, projecting above the

apex of the shell, and joined with the body-whorl in a heavy,

callus-like thickening covering the summit. The inner lip or

parietal side of the body-whorl is smooth.

Locality and Geologic Occurrence.— Saman formation,

horizon of Saman conglomerate near Negritos.

Family CASSIDID.-E Adams

Genus CASSIDEA Bruguiere

Cassidea maccormacki n. sp. Plate 17, figs. 5, 6

Shell small, solid, with a short spire and a large bod}-whorl

;

whorls 4 plus (the earlier spire-whorls lacking from our speci-

men), those of the spire, convex about the middle and strongly

sculptured with vertical ribs numbering about lo to each volu-

tion ; the bod}-whorl is ver}- large and more than twice as

long as the height of the spire, strongly but narrowly shouldered,

below^ which the sides of the whorl are straight ; the shoulder of

the last whorl is armed with transverse folds or ribs, which ex-

tend about half wa}- down the sides ; there is a liner sculpture

of even, coarse, spiral threads, closely spaced or separated simph-

by deep lines ; aperture narrow, the outer lip provided with a

heavy varical rib, crenulated within; a large spreading callus

IS formed on the body-whorl in a typical Co-swiVlike manner,

through wiiich the ribs are continued as short, subobsolete folds

;

a broad shallow sinus is present at the upper edge of the aperture.

Height 26.5mm.; diameter 18mm.; (type)

32mm. ; diameter 21mm.

Remarks.— The anterior canal is broken or worn in all our

specimens so that the characters of the siphonal canal is not

shown. In Cassis proper, which this species resembles in most

particulars, the canal is short and strongly recurved. The par-

ietal callus is large and spreading, completely covering or con-

cealing the ventral side of the body-whorl. In form and size,

the shell resembles Moruni Bolten (Oiiiscia Shy), of which we
have a species from the Chira shales, but diifers in its more
Ca.y.yu-like apertural callus.

Locality and Geologic Occurrence.— Saman formation,

horizon of the Saman conglomerate, near Lagunitas.
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Genus SCONSIA Gray

Sconsia? samanica n. sp. Plate 17, figs. 9, 10

Shell subovate, stout, with a moderate spire, slightly more

than one-third the length of the aperture ; whorls about 6, the

first two belonging to the small but prominent smooth nucleus ; the

first one-quarter of the first post-nuclear whorl is sculptured

with smooth, heavy ribs, but spirals are soon introduced and the

transverse ribbing gradually fades until it is nearly absent from

the last two whorls; sutures deep, bordered anteriorly by an

evident but subobsolete band, formed by the raised edge of the

next whorl ; the last whorl is large, convex, slightly impressed

above so that the profile appears feebly shouldered; the surface

is nearly smooth about the middle, or faintly striated, but with

heavy or subobsolete spiral threads or cords on the anterior canal

and the sutural areas ; anterior canal long, curved, with an

elliptical aperture, pointed and with a feeble canal at its posterior

end ; the outer lip is moderately thickened ; internal characters

of the lip and columellar area not visible in our specimens.

Length 28.5mm. : diameter ISmm.

Remarks.-— This fossil is provisionally referred to Sconsia

because of its resemblance to young shells of the Caribbean

Miocene Sconsia Iccvigata Sby. All our specimens have the tip

of the anterior canal broken and the aperture completely filled

with rock, so the features of these parts is not known.

Locality and Geologic Occurrence.— Saman formation,

horizon of the Saman conglomerate near Negritos.

Family DOLIID^ Adams

Genus PYRULA Lamarck

Pyrula otaria n. sp. Plate 17, fig. 3

Shell small, thin, pyriform ; spire moderately high of about

6 whorls, the first belonging to the small, smooth nucleus; sub-

sequent spire-whorls are slightly convex, between close, indis-

tinct sutures ; the body-whorl is large, evenly convex and passing

below or anteriorly into a long canal ; sculpture is rather coarsely

reticulate or the usual Pyrula type of nearly regular, transverse

and spiral threads; on the earlier spire-whorls, there are about

4 spiral threads increasing to 7 or more on the later; anterior

canal long and slightly curved.
Height 20mm. (fragmentary) ; diameter 15mm.
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The spire in this species is longer than usual in the majority

of species of this genus.

Locality and Geologic Occurrence.— Saman formation,

horizon of Saman conglomerate, near Negritos.

Superfamily RACHIGLOSSA Gray

Family BUCCINID^ Troschel

Genus PSEUDOLIVA Swainson

I'seudoliva parinasensis Woods

Pseudoliiu parinasensis Woods, 1922, p. 93, pi. 12, figs. 4-6.

Vv'ood's original specimens came form the Farinas sandstones

and his hgures are quite typical and illustrate the form and size

(about 30 mm.) of the species as it occurs in the Farinas and

older beds. The spire is short, acute and erect, partially envolved

b}' the encroaching of the body-whorl and the spiral sculpture

is fairly evident over the whole shell. Their full maturity is

shown by the great width of the sutural band, lacking or but

poorly developed on young shells.

F. vet lista Conrad, ranging through the Midway, Wilcox,

Claiborne and Jackson Eocene of the southern United States

closely resembles parinasensis, but the whorls are more strongly

shouldered and its developement is different from the Feruvian.

In the earlier beds, the base is simple and imperforate, but in

the Upper Eocene or Jacksonian, a very wide umbilicus is de-

veloped. It would appear therefore that vetusta belongs to a

different stock.

Locality and Geologic Occurrence.— Very rare and small

in the Negritos formation at Negritos ; somewhat more common
and larger in the Salina formation at Negritos ; fairly common
in the Farinas formation near Negritos, Keswick Hills etc.

Pseudoliva parinasensis var. samanica n. var. Plate 19, figs. 1, 3

In the higher rocks beginning in the Saman and continuing

through into the L^pper Oligocene, Pseudoliva becomes quite com-
mon and uniionnly of large size. It is evident that these shells

represent the continued evolution or development of the P. par-

inasensis stock hrst begun in the Negritos and Salina formations.

Our collection contains a very full series from the Saman Eocene

and Olitrocene formations.
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Young specimens from the Upper Eocene and Oligocene are

very similar anu seldom can be consistently distinguished from

each other. The spire is well- formed, moderately high and acute.

The surface is smooth or with only faint spirals and the immatur-

ity of the shell is shown in the slight development of a sutural

zone and in the slight callus growth along the upper part of the

inner lip. From shells of the same size from the Parinas, the

general form is less rotund, and the anterior portion is uniform-

ly narrower.

With maturity, the shells become large, the average size be-

ing about 45mm. but larger individuals reach a height of 55 to

to 60mm. The callus becomes very large and heavy, spreading

upwards so that the last whorl encroaches to a greater or less

degree over the earlier spire whorls. In the Oligocene forms, the

callus appears earlier than among the Saman shells, and remains

continually larger. The form of the mature Oligocene Pseudoli-

vas is therefore broader and stronger shouldered. Since these

forms have a truly stratigraphic significance, they are here given

separate varietal names.

In the variety samanica of the Saman or Upper Eocene, the

last whorl is large, inflated and the spire is short, partially con-

cealed by the large enveloping body-whorl. The form of the shell

is ovoid, there is no shoulder, and the callus is large, extending

as a large mass, above the posterior canal. Surface smooth. In

form the shell is quite similar to typical parinasensis, but the spire

is generally shorter, the body-whorl is proportionately larger, a

heavier callus and smoother whorls.

Localities and Geologic Occurrence.— Saman formation,

throughout and particularly common in the Saman sandstones

of the Chira valley, Paita, and at Bayovar.

Pseudoliva parinasensis var. mancorensis n. var. Plate 19, figs. 4, 6

In the Oligocene forms, the mature shells are consistently

shorter and more stubby, as illustrated by the figured specimens.

The last whorl is strongly shouldered and the shell is distinctly

flattened above with a short protruding spire. This variety is

the dominating form in the Oligocene strata and occurs in the

Chira, Mancora and Heath formations. The average size is

about 45mm.
Localities and Geologic Occurrence.— Chira formation,
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Several localities in the Chira valley, the Sal Chica beds

of Punta Sal, Oue. Seca, etc: Mancora formation,

throughout the Chira vallc}', yue. Charanal, Lagunitas,

the Punta Bravo beds of I'unta Sal—Punta Mero, Man-
cora sandstones near Mancora, etc. Heath formaticm,

the Cone Hill shales of the Chira valley, the Caleto Mero
shales of Caleto Mero, etc.

Pseudoliva monilis n. sp. Plate 18, fig. 10

Shell small, oliviform or broad elliptical ; body-whorl large

and inflated ; spire pro<luced, of about 4 whorls, pointed and

acute ; sutures close, and covered by a narrow, appressed band,

with the growth lines directed towards the aperture ; the body-

whorl is generally smooth above, except for a prominent, /Crenate

or regularly toothed band, which emerges from the suture and

encircles the whorl, meeting the outer lip about a third of the

distance down from its upper junction; the outer lip provided at

the lower one-third with a small tooth which produces a revolv-

ing groove as usual with species of Pseudoliva; below this groove

the surface is marked with 14 or 15, regular, incised, spiral

lines ; the anterior end of the shell is deeply grooved by the si-

phonal notch ; outer and inner lip free from callus.

Height ISinm.; diameter lO.Sinm.

Remarks.— Among our specimens from the Parinas sand-

stones of Keswick Hills, there is little variation in the size and

strength of the crenate band, varying from rather ,coarse to quite

tine. In the Restin of Jabonillal, a varietal form is present, differ-

ing from the typical Parinas form, in being somewhat broader and

the Lienaie band is alwa\s much hner and thread-like. When
perfectly full-grown, this form is quite similar to P. parinasensis

but the spire is somewhat higher and the line crenate band is still

evident.

Localities and Geologic Occurrence.— Parinas formation,

Keswick Restin formation, Jabonillal.

Pseudoliva modesta n. sp. Plate 18, fig. 7

Shell small, thin and in form recalling certain species of

Oliva of the section Hiatula; the bod}-whorl is large and two-

thirds the length of the whole shell ; the spire is high, acute and

formed of 5 or 6 whorls ; the individual spire-whorls are slightly
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convex and with close, appressed sutures ; the body-whorl is en-

circled about the middle with a strong Pscudoliva groove, above

which the shell is smooth except for growth lines, and a very

faint row of small but distantly spaced nodules such as found on

P_ monilis; below the spiral groove, the shell is strongly sculp-

tured with lines, producing i6 to ly fairly wide spiral bands;

siphonal notch moderately deep.

Height 26mm.; diameter 11mm.

Differs from the preceding species in being thinner, more

slender and more typical Oliviform, but obviously belonging to

the same group. The carinate band so well developed on P.

monilis is nearly lacking from the present species but on close

examination a few faint and distantly spaced teeth will be

seen.

Locality and Geologic Occurrence.— Saman formation, Sa-

man conglomerate, near Negritos.

Pseudoliva mutabilis Woods

Pseudoliva mutabilis Woods, 1922, p. 94, pi. 12, figs. 7-11.

Under this general name, Woods included a group of curi-

ous and highly specialized shells, beginning in the Negritos

formation continuing through the Salina and Parinas into the

Restin. Similar to the group of P. parinasensis, a progressive

evolution may be followed as the species ascends from the

lower to the higher rocks.

Woods's description is based on specimens from the Turritella

series (Negritos formation), and his figures 7 and 8, represent

the typical form and to which the name of mutabilis strictly

belongs. It is a rare shell and we have no good specimens in

our collection. The spire is relatively high, strongly shouldered

with very few shoulder tubercles and a callus simply lines the

suture of the last whorl. It may be compared with the P. scalvna

Heilprin of the Wilcox of the southern United States, and to the

Harpa dechordata White from the Maria Farinha beds of eastern

Brazil, but this later species seems to be umbilicate.

Locdlity and Geologic Occurrence.— Negritos formation,

Negritos.

Pseudoliva mutabilis var. woodsi n. var. Plate 20, fig. 5

In the Salina formation, and often quite plentiful at the ver}-
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base of this formation, the shells belong to the form illustrated

by Woods's figure 9. The spire is lower, less scalar, the suture

deeply canaliculate and the shoulder of the whorl is continuous-

ly provided with heavy, but not spine-like ribs or tubercles. The

early spire-whorls are ribbed and on the last whorl, the tubercles

number about 13. At maturity and to a less extent at earlier rest-

ing periods, a heavy callus is formed which spreads a short dis-

tance back over the surface of the preceding whorl, covering to a

certain extent the finer sculpture ; the surface of the whorl is

rather strongly sculi)tured with spiral lines.

Locality and Geologic Occurrence.— Salina formation, Ne-

gritos.

Pseudoliva mutabilis var. douvillei n. var. Plate 20, fig. 1

The specimens illustrated by Woods's figures 10 and 11, are

stated as being from the Parinas sandstones. I have seen no

specimens from the Parinas formation, and I strongly suspect

ihat Woods's specimens were obtained from the basal Restin.

At many localities in the Negritos region, the basal Restin is

very fossiliferous and unless care is taken in the difl^erentiation

between the Restin and Parinas rocks, their fossils may easil\'

become mixed or confused v/ith those of the Parinas. Lithologi-

cally the basal Restin may be recognized by its yellow or orange

color and rapidly intergrading with the overlying shales.

The variety douvillei is the final and most highly specialized

member of the mtttabilis stock. The shell is large, heavy and

coarse. The shoulder is sharp and in all of our specimens carries

large, coarse, spine-like knobs or tubercles. The callus is very

large and heav}', and covering completely most of the surface

of the spire whorls, and simulating a broad band or turban.

The suture remains deeply canaliculate and the spiral sculpture

is obsolete.

Woods's figure 10, is similar to our shells, except that the

shoulder of the whorl is simply, shari)ly angled. In zvoodsi, the

callus is formed only at maturity or during brief resting periods,

while in the senile and gerontic douvillei, the callus is continual-

\\ formed, except in the very earliest stages.

Locality and Geologic Occurrence.— Restin formation, Ne-

gritos.
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Genus TRITONIDEA Swainson

Tritonidea staufti n. sp. Plate 17, fig. 11

Shell of medium size, buccinoid with an elevated, acute spire

and a moderately long, anterior canal; whorls about 6 (plus with

the broken nucleus), the spire-whorls slightly convex in profile

and sculptured with wave-like ribs and moderately heavy, sub-

regular spiral threads ; bod}'-whorl large, inflated, strongly con-

vex about the center, and contracted about the base into the

moderately long anterior canal ; sutures distinct, often bord-

ered anteriorly by a cord or the elevated edge of the whorl

;

sculpture of last whorl similar to the preceding but with the

ribs more wave-like and developed only on the upper half of the

whorl ; the spirals are strong, subregular and with wide inter-

spaces ; aperture large, broadly subelliptical, the outer lip appar-

ently thickened but its internal characters concealed.

Height 28mm. ; diameter 17min.

Remarks.— In form and general texture, this shell re-

sembles certain species of Cominella, rather than those of

Tritonidea. The anterior canal is moderatetly long and there is

no keel or encircling ridge above the trace of the siphonal

sinus. Our specimens are all incomplete, usually with the an-

terior canal broken or imbedded in rock.

Locality and Geologic Occurrence.— Saman formation,

Casa Saman.

Genus ALECTRION Montfort

Alectrion salina n. sp. Plate 18, fig. 13

Shell small, elevated with 4 smooth nuclear and 4 subsequent

whorls ; the nuclear whorls pass insensibly into the post-nuclear,

the transverse sculpture beginning within one-fourth of a turn as

fine, raised threads with wide intervals, faintly marked with

4 or 5 incised spiral lines ; the transverse sculpture consists

on the last whorl of 9 to 11, strong, rounded ribs which begin

on the canal and continue straight to the suture; on the post-

nuclear whorls of the spire, the transverse ribs are strong and
straight from suture to suture ; the spiral sculpture consists

on the spire-whorl of 6 to 9 threads which faintly nodulatc

the rounded summit of the ribs; on the last whorl there are 19
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spiral threads ; outer lip not thickened ; anterior canal slightly

twisted, with a strong siphonal notch.

Length 12.5mm. ; diameter 6mm.
Locality and Geologic Occurrence.-— Saman formation, hor-

izon of the Saman conglomerate near Negritos.

Alectrion terebratula n. sp. Plate 18, figs. 14, 15

Shell small, elevated, with 4 nuclear and 3 suhsecjuent whorls

;

the nuclear whorls are smooth except on the last one-half turn

which is marked with fine, raised thread-like riblets and faint spi-

ral grooves or threads ; the transverse sculpture on the post-nu-

clear whorls consists of heavy ribs with wide interspaces and num-
ber on the last whorl about 6 or 7 ; the si)irals consists of strong

revolving threads between wide, regular intervals ; they num-
ber on the spire-whorls 4 or 5, and on the last whorl 11 or 12,

with additional and more crowded spiral threads on the canal

;

the spirals cross the summit of the ribs, the intersections being

subnodulous or rough ; there is generally a strong, sutural cord

or spiral above which the ribs do not extend ; outer lip not

thickened ; canal slightly twisted and with a strong siphonal

notch.

Length llinm.; diameter 5.75mm.

Remarks.— Differs from the preceding si)ecies, by its

harsher and more Muricoid type of sculpture.

Locality and Geologic Occurrence.-— Saman formation, hor-

izon of the Saman conglomerate near Negritos.

Genus DORSANUM Gray

Dorsanum parinense n. sp. Plate 18, figs. 5, 6

Shell small, Columbelloid in form ; spire long of about 5 or

6 whorls, pointed, acute and equal in length to the aperture

;

whorls nearly flat, the suture emarginated with a narrow band
;

last whorl rather large, the base strongly contracted so that its

form is quadrate ; surface smooth, except for a narrow, sutural

band ; anterior canal short with two strong spiral ribs or keels

on each side of the siphonal groove; outer lip thin, the inner

provided with callus, and a small sharp keel or plica on the an-

terior of the columella.

Length 22.5mm.; diameter 12..5mm.

Remarks.— In Nassa lagunitensis Woods, the shell is near-
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ly smooth, or banded with incised spiral lines, the siphonal sinus

is deep and bordered on the posterior side by a sharp keel or rib

which encircles the beak or anterior canal. The shell is Co-

lumbelloid and resembles closely the species generally placed in

the genus Dorsanum Gray. They differ from Bitllia Gray, in

having the sutures distinct and free from a cover of enamel.

Dorsanum lagunitense Woods is a common and characteristic

Upper Eocene species. In the basal Saman, the shells are

usually small, averaging from about 19 to 20mm. Woods's

t} pe specimens which came from the Lagunitas sandstones higher

in the section, are larger between 30 to 32 mm. in height. In

the Saman sandstones of the Chira valley, at the top of the

Saman formation, the average size is still larger and individ-

uals reaching a length of 40mm. are common. Except in matter

of size, there is no other change of importance.

From Dorsanum lagunitense, the parinense differs by its

smaller size, the last whorl is less evenly convex and the base

sharply contracted so that in contour, the form is quadrate. The

surface appears perfectly smooth, except for a narrow sutural

band.

Locality and Geologic Occurrence.— Farinas formation,

Keswick Hills.

Genus MELONGENA Schumacher

Subgenus CORNULINA Conrad

Melongena (Cornulina) levifusoides n. sp. Plate 17, fig. 1

Shell short fusiform, with a moderately high conic spire and

shouldered, tuberculate whorls ; whorls 6 or 7, the earliest spire-

whorls with heavy, transverse ribs which on the succeeding

whorls become tubercular and finally develop into stout spines

;

the zone between the suture and the shoulder is free from trans-

verse sculpture ; a second row of small spines is present on the

body-whorl a short distance below the shoulder and emerges

from the upper end of the aperture or suture ; a fine, somewhat
decussated sculpture of spiral lines is present above the second

or lower row of tubercules ; anterior canal with heavy spirals
;

aperture not preserved in the type specimen.
Height 35nim.; diameter 26miii.

;
(broken)

Remarks. — This is a long ranging species beginning in the

basal Salina formation and continuing through the Farinas and

Restin into the Upper Saman. A specimen from the Upper
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Saman sandstones has been selected as the type, because of its

better preservation, but except in the height of the spire, there

is no other important variation to be noted between, the shells

from the different horizons.

In the majority of specimens, the anterior canal is broken, and

they were at first thought to belong to the genus Levifusus.

More complete specimens from the Parinas and Salina forma-

tions show a short, twisted or curved interior canal, a strong rib

or basal fold and probably a perforate base. The Fusus minax

Solander from the Bartonian of the Parisien Basin is very simi-

lar to the present species. It is referred to Melongena (Cornu-

lina) by Cossmann and Pissarro (Cat. fossiles de I'Eocene, pi. 39,

fig. 191-1). Direct comparison with specimens of Ftisus minax

in the Cornell Museum, show that the large Parisien shells have

a somewhat longer anterior canal and stronger spines, but the

\oung shells are extremely similar.

Localities and Geologic Occurrence.—
Salina formation, Negritos.

Parinas formation, Balcones Point.

Restin formation, Jabonillal.

Saman formation, Casa Saman.

Subgenus PUGILINA Schumacher

Melongena (Pugilina) oedicnema n. sp. Plate 17, fig. 2

Shell of medium size, Fasciolaroid ; spire rather high, with

strongly shouldered whorls, armed with short but stout, node or

keel-like spines ; sutures close ; whorls 6 or more, strongl\- should-

ered, the last or body-whorl with about 9, strong, broad node-

like spines, sometimes continued below towards the base of the

shell as low, subobsolete, transverse folds ; the area above the

shoulder is impressed or slightly concave, smooth and general-

1\- free from anv sculpture except growth lines ; the surface,

from the shoulder angle and over the base and anterior canal,

is sculptured with wavy, unequal spirals divided into a widely

spaced primary set and with finer secondaries in between ; an-

terior canal moderately long, curved with a feeble, encircling

basal rib or fold ;
aperture Fasciolariod, widest at its posterior
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one-third, and continued anteriorl\- into a short, curved canal.

Length 39inm.; diameter 26mm.

Remarks.— The Fusiis suhcarinatus Lamarck, from the

Bartonian of France, and referred by Cossmann to Melonyena

(Pugilina) Essais de Paleoconchologie, vol. 4, p. 88, pi. 4, fig. 11,

is verv similar to this species. Judging simpl>- by the pub-

lished figures, the French shell was somewhat stouter, the fold

on the anterior canal is heavier, and the base is feebly perforate.

In the only specimen we have showing the anterior .canal, the base

is imperforate, but in the other characters, o'dicnema is very close

to suhcarinatus and they are unquestionable' congeneric.

Locality and Geologic Occurence.— Saman formation,

Casa Saman.

Family FUSIDJE Tryon

Genus CLAVILITHES Swainson

Clavilithes pozoensis n. sp. Plate 21, figs. 6, 8, 9

Shell fusiform, the spire acute and longer than the anterior

canal ; whorls 6 or more, convex, often subangled about the

middle and with the portion of the whorl immediately below

the upper suture contracted or excavated ; the spire whorls are

sculptured with about 8, transeverse ribs or swellings which are

strongest on the middle of the whorl but lacking from the upper

sutural area ; the surface of each spire-whorl is overrun with

13 or 14 spiral threads with much wider intervals ; the spirals

and the regular, transverse growth-lines together form a fine,

tj'ellised-like sculpture which is best displayed on the spire-whorls

and on the upper part of the body-whorl ; on the body-whorl,

the transverse sculpture is absent or obsolete, with the spirals

strongest on the upper part of the whorl and the anterior canal,

nearly smooth in the middle ; anterior canal straight ; aperture

narrow or contracted, the inner lip with a pronounced callus,

the inner edge^ is free or shelf-like.

Height 40mm. ; diameter 15..5mm.

Remarks.— In general form, this shell does not resemble

the majority of species of Clavilithes, and it is Avith some hesi-

tation that I am referring it to that genus. It resembles Clavilithes
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rather than other Fvisoid genera, in its comparitivcl} short

anterior canal, the shelf-hke edge of its inner hp and in features

of its aperture. Certain Parisian species of Clavilithes of the

subgenus Cosinolithes Grabau, are remotely similar to the Peru-

vian species, but in that group, the columella is provided with a

single sharp plication.

C. peruvianus Woods of the Salina — Parinas, differs by its

larger size, finer sculpture and in lacking the transverse ribbing

except on very young shells. The Saman species is peculiar in

its apertural characters. The inner lip is provided with a large,

protruding leaf-like edge and the outer lip is generally strongly

impressed as if through crushing.

Locality and Geologic Occurrence.— Saman formation,

horizon of the Saman conglomerate near Lagunitas, and a few

miles north of Negritos.

Clavilithes woodringi n. sp. Plate 21, figs. 1-3

Shell robust, with a moderately long, acute, spire ; whorls y

or more, the earlier ones more or less angled above and with

deep, excavated sutures ; the individual spire-whorls are cylin-

drical in form, nearly three times as wide as high ; earlier spire-

whorls are sculptured with 6, transverse ribs or swellings and

fine spirals, but this sculpture rapidly becomes obsolete and the

later whorls are smooth, except for faint and irregular, spiral

lines or threads ; the later whorls are less distinctly shouldered

and the sutures are more deeply and narrowly excavated or

canaliculate ; last whorl is very large, cylindroid, and the base

is strongly contracted to form the anterior canal.

Height 42nim.; diaiiieter Sonnn. ; (type fragmentary)
4onim. ; diameter 25.5mm.

Remarks.— The above description is based upon a number

of imperfect specimens from the Saman conglomerate near

Lagunitas. It differs from the C. pacificus Woods of the Restin

and Parinas, in its higher and more cylindrical whorls and pro-

portionatel}- longer spire. Among European species, it is quite

similar as may be expected to C. macrospira Cossmann of the

Parisian Eocene and to C. .s-nlandcri Grabau from tlie English
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Barton beds. From these European species, the Peruvian shell

appears to have been more slender and the whorls more cylin-

drical.

Locality and Geologic Occurrence.— Saman formation,

horizon of the Saman conglomerate near Lagunitas.

Clavilithes lagunitensis n. sp. Plate 21, figs. 4, 7

Shell of moderate size, heavy, with a conic spire and a some-

what longer body-whorl and canal ; whorls 6 or more ; the earlier

spire-whorls are sculptured with 5 or 6 strong, transverse ribs

or swellings, fine spirals and a subobsolete sutural cord at the

upper edge ; on the later whorls the transverse ribs have become

obsolete, the upper part of the whorl is strongly shouldered by

a shelf-like or flattened band which follows just below the upper

suture ; sutures channeled or canaliculate ; the shoulder of the

whorl is angled or strongly carinate ; the whole surface of

each whorl is covered with fine, revolving spirals, weak on the

middle of the body-whorl ; anterior canal straight and the colu-

mella provided with two plications.

Height 42inm. ; diameter 30mm.; (type)

53mm.; diameter 24mm.

Remarks.— This species appears to be a direct descendant

of the earlier C. incertus Woods of the Salina - Parinas form-

ations. It differs by its larger size, and in details of sculpture

and form. In incertus, the portion of the whorl immediately

below the shoulder is deeply contracted or sunk, and the carinate

shoulder is heavier and more cord-like in appearance.

Woods in his description of incertus, compared it with the

Rhopalithes Noce Chemnitz from the Parisian Eocene and noted

the indication of a columellar plication. In a cross-section of

one of our specimens, the columella is shown with two strong ob-

lique plications. Rhopalithes was proposed by Grabau, as a generic

form distinct from Clavilithes, in the shape of its protoconch

and in having two columellar plications. In addition to R. Noes

the type species, there are several other forms in the European

Eocene, but incertus and lagunitensis, seem to be the first species

of the Rhopalithes series to be recorded form America.

Locality and Geologic Occurrence.— Saman formation

horizon of the Saman conglomerate near Lagunitas.
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Xancus peruvianus n. sp. Plate 21, fig. 5

Shell large or medium size, solid and heavy ; spire about the

length of tlie aperture with 4 plus whorls (the tip broken)
;

whorls narrowly shouldered and the shoulder angle armed with

numerous, feeble ribs or nodes, strongest on the spire whorls

;

the area between tlie shoulder angle and the suture is slightly

concave or excavated and with an appressed band or feeble cord

about the suture; below the shoulder, the sides of the spire-whorls

are straight ; the side of the body-whorl is straight, contracted

in the region of the base and then prolonged into the long, ante-

rior canal ; sculpture as noted, consists of feeble ribs or nodes

on the shoulder angle, roughly numbering about 15 to 17 on tlie

last whorl, and weak irregular spiral threads, lacking or subob-

solete from the middle and upper part of each whorl, but strong

and heavy on the anterior canal ; inner lip with a wide, spreading

callus and the columella is provided with three strong plicae,

the upper 2 being stronger.

Height 85111111.; diameter 47mm.; (Chira Shales)

Remarks.— In describing this species, I have selected as

the type form, a specimen from the Chira shales of Lower

Oligocene age. In the Upper Eocene, the species occurs in the

Saman formation, and a few very poorly preserved specimens

have also been found in the Restin sandstones of Upper Middle

Eocene age. The Eocene shells are not well preserved but differ

only in a varietal degree from the Oligocene forms. In the

Saman specimens, the sculpture is somewhat coarser, the shoul-

der ribs or nodes are heavier and more persistant and the size

of the shell is less.

The discovery of a typical Xaiicus in the Peruvian Eocene,

extends the known stratigraphic range of this genus from the

Lower (Oligocene into the upper part of the Middle Eocene. The

X. zinlsoni Conrad from the Vicksburg Oligocene, is quite similar

to perm'iamis, but it differs in having a less pronounced shoulder

and the sutural area is wider.

Localities and Geologic Occurrence.—
Restin formation.

Saman formation, Caleto Sal, Casa Saman.

Chira formation, Chira shales near Casa Saman.
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Genus VOLUTA Linne

Subgenus PERULUTA n. subg.

The following is a description of the subgenus Feruluta. Type,

Eovasum peruvianum H. Douville.

Shell Pulguroid to short Volutiform, whorls strongly shoul-

dered, typically bearing spine-like tubercles or extensions some-

times lacking ; spire-whorls free or covered with callus ; columella

with 3 strong, slightly oblique and ro/«^a-like folds; a deep

siphonal notch, bordered on the posterior side by a strong, en-

circling ridge or keel, a deep anal or posterior sinus adjacent

to the suture.

Voiuta (Peruluta) peruviana H. Douville

Eovasum peruvianium H. Douville, 1921, Jouin. de Coueliyliologic, p. 3, 4

pi. 1, figs. 4-5.

Volutospmu peruviana Woods, 1922, p. 101, pi. 14, figs. 5-7
;
pi. 15, figs. 1-5

H. Douville referred this species to his genus Eovasum, the

type of which, is the Turbinella frequens Mayer-Eymar^^ . from

the Eocene of Egypt. Douville's Peruvian specimens were

fragmentary and superficially they resemble quite closely the

type species E. frequens, but they differ in having 3 instead of

4 coiumellar folds and particularly in lacking the heavy, Melon-

gena or Vasum-Vikt cord about the base of the shell. More per-

fect specimens, than those which Douville had for study, clearly

show as Woods has maintained, that the relations of these fossils

are with the Volutids, but without fully agreeing with any of

the established generic or subgeneric types. From Volutilithes

Swainson {Plejona Bolten), and its subgenera, they differ in

their strong, coiumellar plicae, deep siphonal notch which is bor-

dered on the posterior side by a strong keel. These characters

relate the shells with the true l^oluta Linne. • The protoconch

is not preserved in our specimens but it was probably small.

From Volitta Linne, the Peruvian shells differ markeh' in form,

being shorter and more stubby or Fulguroid (['. niancorensis),

with a sharp shoulder, free or provided with strong, spines or

tubercles. V. peruviana is strongly ph}logerontic and in the

middle and upper portion of its geologic range, gerontic char-

acteristics are developed in early life, such as the spreading of

ifMayev-Eymer, Journ. de Conchyl. vol. 43, p. 47, pi. 2, fig. 7 ; vol. 6(3, p. 1, 2.

pi. 1, figs, la, lb.
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a heav}' callus deposit over the spire-whorls.

This species and its varietal forms are among the commonest

and most characteristic fossils of the older Peruvian Eocene.

Beginning in the Negritos formation, the species ascends as high

as the Lower Saman. It early begins to assume gerontic char-

acteristics, w^hicli appear earlier and earlier in the higher beds,

and upon these features, two principal varieties, aside from the

typical form ma}' be recognized. These varieties have a distinct

stratigraphic significance and have been carefully described and

figured by Woods bvit grouped together under the same specific

/lame of peruviana.

Douville and Woods' description applies best to specimens

from the Negritos formation, which should therefore be sele,cted

as the typical form. The shoulder ridge is strong and bearing

9 or lo spine-like tubercles, which are equally as strong on the

spire-whorls. The callus deposit is lacking or very slight.

In the Salina formation, the callus covers the greater part

of the spire-whorls, usuall}' leaving the tip of the spire and the

earliest whorls free. The shoulder of the last whorl is provided

with heavy tubercler or spines which are covered by the callus

or submerged b} the sutures. The spire in uniformly low. This

variety is most common in the Salina formation or the basal"

Ckrvilithes series and should be designated as variety salineiisis

n. var. It is represented by Woods' figures i and 2, on plate 15.

The variety salinensis, continues into the Farinas (fig. 4, plate

15, of Woods). In the Parinas however, we find the introduction

of a third form, illustrated by Woods' figures 3 and 5 and our

(jwn on plate 22, figs. 4, 5. (also pi. 16, fig. 8). It reaches its

best development m the basal Saman but shortly disappearing

and its place being taken by l\ mancorensis. In this variety the

callus is developed to an extreme, often covering the entire

spire in an Orthaulax-X\\it manner. The shoulder of the whorl

is rounded, entirely free from spines, and the sutures are closely

appressed. It should be specially noted that even in very young

shells from the Parinas (length 19mm.) and apparently at all

stages in the basal Saman, the shoulder is well-rounded, smooth

and with a heavy deposit of callus. This variety should be des-

ignated as var. samanica n. var.
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Locality and Geologic Occurrence.— Negritos formation,

Negritos, La Brea (typical form) ; Salina formation, Negritos,

L Brea, (var. salinensis) ; Farinas formation, Negritos, (var.

salinensis and samanica; Restin formation, variety salinensis

and samanica Jabonillal ; Saman formation, horizon of the Saman

conglomerate near Negritos, var samanica.

Voluta (Peruluta) mancorensis n. sp. Plate 22, figs. 1, 3

Shell large, heavy, Fulguroid; spire low, but elevated and

acute ; whorls about 6, strongly sculptured and with large, heavy

spine-like tubercles, which number on the last whorl from 9 to

1 1 ; the tubercles and spines are confined to the shoulder angle,

leaving the sutural area smooth as well as the surface of the

whorl below the shoulder ; aperture is sub-elliptical, widest at

the lower on anterior one-third ; in mature shells the anal sinus

is deep and narrow, lying along the upper suture ; inner lip or

body of the whorl is free from callus, except as a very thin

deposit in certain large specimens ; columella with three strong,

more or less oblique plicae, the posterior or upper one being the

largest ; anterior or siphonal sinus is fairly deep, bordered above

by a sharp ridge which is continued as a sharp keel or rib around

the anterior canal, ending midway between the upper and second

columella plicae ; the trace of the siphonal sinus is bordered

below or on the anterior side by a second and strongly oblique

rib, and a faint fold is developed above the upper keel.

Height 62inin. ; diameter 41nmi.
;

(type)

Remarks.— The relations of this shell is clearly with the

stock of V. peritviana. In addition to its much larger size, it

differs from peruviana by its generally higher spire, more flar-

ing outer lip and the general lack of callus deposit on the body-

whorls and over the spire. V. mancorensis is a relatively stable

species and in its long range through the Upper Eocene and

Oligocene beds, it shows no important changes or variations.

V. peruviana on the other hand belongs to a highly phylogerontic

sto.ck and became extinct in early Upper Eocene times.

Locality and Geologic Occurrence.— Saman formation,

quite common specially in tlie Upper part, as the Saman
sandstones of the Chiro Valley and Paita; Chira form-

ation, several localities in the Chira valley, the Sal Chica
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beds of I'uuta Sal etc; Mancora formation, Cliira val-

ley, Mancora, Punta Sal etc ; Heath formation, Caleto

Merc, Mancora.

Genus LYRIA Gray

Lyria sabulosa n. sp. Plate 17, figs. 7, 8

Shell elongate-ovate, with a long, relatively narrow aperture

and a shorter spire about one-half the length of the aperture;

the nucleus is rather large, obtuse and formed of three, smooth

whorls, followed b}- two or more subsequent whorls ; sutures

appearing canaliculate or excavated by a slight coronation of

the upper edge of the whorls ; spire-whorls, except the nuclear

are flat and divided by the excavated sutures ; last whorl, large,

but not inflated, evenly convex passing anteriorly into a mod-

erately long and somewhat twisted, anterior canal ; the sculp-

ture consists of even, transverse ribs or waves, often continu-

ous across the whole shell, but on the larger shells, subobsolete

on die base; aperture long and narrow, the outer lip thickened

with an external rib ; anterior or siphonal sinus was probably

moderately deep, showing in the growth lines or the canal as a

strongly, oblique band, bordered on each side by a low rib;

columella concealed.

Height iiZiimi. ; diameter 20.5min.

Remarks.— A very common and characteristic species in

tlrie Saman conglomerate. It differs from Lyria inississippien-

sis Conrad^*^ from Vicksburg by its generally larger size and

deepl} excavated sutures.

Locality and Geologic Occurrence.— Saman formation, hor-

izon of the Saman conglomerate, Negritos, near Lagunitas.

Family OLIVID^ d'Orbigny

Genus OLIVELLA Swainson

olivella vicana n. sp. Plate 18, figs. 11, 12

Shell small, smooth, with a moderatel}- high, acute spire;

whorls about 7, the first 3 belonging to the small, obtuse nuc-

leus ; the post-nuclear spire-whorls are flat or straight-sided

am! separated by deep, canaliculate sutures, above which there

2"Conra(l as Fulgoraria misttissippicn.'iis, Joiirn. Acad. Nat. 8ei. Plula. vol.

1, pi. 1.], fig. 1.
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is often a bordering, narrow band of callus ; body whorl large,

slightly convex, widest about the middle ; surface smooth gen-

eralh" white or faintl}' blotched ; aperture narrow, widest anter-

iorh' and nearl_\ two-thirds the full length of the shell ; outer

lip sharp, pillar straight ; the anterior or siphonal sinus is deej)

and with a broad fasciole, with 2 strong, oblique ribs at the

lower end of the columella.

'Length 16mm. ; diameter 6nmi.

Remarks.— A very common species in the Restin rocks

of Jabonillal. According to figures, it resembles closel}- the

O. rnitreola var. mucronata d'Orbigny from the Parisian Eo.cene,

but our shells are somewhat larger.

Locality and Geologic Occurrence.— Restin formation,

Jabonillal.

Genus OLIVANCILLARIA d'Orbigny

Subgenus AGARONIA Gray

Olivancillaria (Agaronia) saxosa n. sp. Plate 18, figs. 8, 9

Shell rather slender with a high spire and deep, canaliculate

sutures ; tlie spire is high and pointed and slightly less than one-

half the total length or height of the shell; whorls 5 plus (the

apex broken in all our specimens) and separated by deep,

grooved or canaliculate sutures ; between the last and the pen-

ultimate whorls, the sutures may be bordered above by a callus

thickening which passes a short distance dow^n along the parie-

tal side of the aperture ; the last whorl is subcylindrical in form

and slightly convex just about the middle and it carries about

the lower or anterior one-third, a wide band, and below this,

two grooves, the lower of which passes into the siphonal sinus

;

aperture comparative!}' narrow, widest about the middle.

Height 45mm. ; diameter 15mm.

Remarks.— Our specimens are fragmentary and the sur-

face of the shell weathered and eroded. From Oliva alaba-

niensis Conrad from the Claiborne Eocene, it differs in being

more slender, the bod}-whorl is less convex and the aperture

appears to be narrower. According to Cossmann, two t\pical

species of Agaronia occur in tlie Eocene of die Basin de Nantes

;
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0. Dubuissu>ii Vass., and O. oxyspira Cossm. O. Ihihnissuni

resembles the I'enivian species quite ,closel\' but the penuhimatc

whorl is wider and the shell is less slender.

Locality and Gological Occurrence.— Sanian formation,

Saman congl., near Lagunitas.

Subclass EUTHYNEURA

Order OPISTHOBRANCHIA Milne Edwards

Family AKERATIDiE Pilsbry

Genus HAMINEA Leach

Haminea labrea n. sp. Plate 20, fig. 6

Shell thin, broadl}- ovate, ventncose ; body-whorl ver)- large

and completely enveloping the shell with each volution; aper-

ture rather wide, contracted or narrowed posteriorly and con-

tinued to and above the summit of the shell; the summit of

the shell is slightl} concave in the center but apparentl}' not

umbilicate ; external surface appears to have been smooth.

Height 44nmi.; diameter 34nmi.

Remarks.— Two specimens of this species, parti}- internal

casts have been collected from the Turritella beds of La Brea.

In size and general form, this species recalls the Haminea gran-

dis Aldrich from the Jackson Eocene, but the Peruvian species

appears to have been smooth. The substance of the shell was

probably ver}- thin, and for this reason, the shells are referred to

Haminea rather than to Bullaria Raf.

Locality and Geologic Occurrence.— Negritos formation,

La Brea.

Haminea solaria n. sp. Plate 20, figs. 2, 4

Shell large, ventricose, broadly-ovate or subspherical in form;

ai)erture wide, full and not extending much above the sum-

mit of the shell ; summit is somewhat flattened with a narrow,

deep umbilical-like pit. .
Hoight (iSuini. ; tliameter 59mui.

The type specimen is an internal cast from which all trace

of the original shell has been removed and the surface of the

cast is encrusted with patcJies of worm tubes. The general

form of the shell ma}' be gained from the specimen and be-

cause of its unusual size, and relations with tlie preceding spe-

cies, it is worthy of notice.
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Fron H. labrea, it differs by its large size, more subspherical

form and wider aperture. The cast shows a narrow, deep, um-

biHcal-hke pit in the summit, but on the external shell, this pit

may have been shallow as in H. labrea.

Locality and Geologic Occurrence.— Restin formation, base

of formation at Balcones Point.

Class CEPHALOPODA

Order NAUTILOIDEA Zittel

Family CLYDONAUTILID^ Hyatt

Genus HERCOGLOSSA Conrad

Hercoglossa peruviana Berry Plate 23, fig. 1

Hercoglossa peruviana Berry, 1923, Amer. Journ. Sci., vol. 6, p. 427-431^

figs. 1, 2.

This fine Nautilod, described by Professor Berry from spe-

cimens sent to him by Senor Jose J. Bravo of Lima, is quite

common near the top of the Restin sandstones at Lobitos. It

seems to be strictly limited to this horizon, and from its abund-

ance at its type locality, the coastal point near by, has been

named Punta Nautilus by the Lobitos geologists and engineers.

The species becomes very large and specimens attaining a max-

imum diameter of 2 to 300 mm. are not uncommon. A small

specimen has been figured to show the strong suture lines and

for more ready comparison with the Peruvian species of

Eutrephoceras.

H, peruviana is obviously most closely related to H. {Encli-

matoceras) ulrichi White from^^ the Midway Eocene of tlie

southeastern United States. H. ulrichi differs from peruviana

as pointed out by Professor Berry, by its usually smaller size,

narrower venter, more inclined sides, in its smaller and more

centrally located siphuncle, and in details of its suture lines.

Locality and Geologic Occurrence.— Restin formation, Lo-

bitos.

Genus ATURIA Bronn
Plate 24, figs. 1, 3

Plate 25, figs. 1, C

Of the Peruvian Nautiloids, Aturia is the most common and

2iWhite, C. A., U. S. Geol. Survey, Bull. 3, p. 17, pis. 7-9.

Harris, G. D., Bulls. Amer. Pal., Vol. 1, No. 4, p. 236-239, pis. 13, 14, 15.
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widespread. The earliest specimens occur at the very base of

the SaHna formation, where the\' are often quite common, bui

generally so encrusted with a sandy matrix, that for a long

time their true relationship could not be established. No spec-

imens have as yet been discovered in the Pale Gredas or Pa-

rinas sandstons, and their next occurrence is near the top of

the Restin sandstones at Lobitos, associated with Hercoglossa

pertwiana Berry. In the Upper Eocene, Aturias are fairly

common, and have been collected from several horizons within

the Saman formation. The Saman conglomerate specimens are

usually very small and immature, but at several lo.calities in

the Saman sandstones of the Chira valley, they are quite large,

fully 2-300 millimeters or more in diameter. They continue

to be fairly common fossils throughout the Peruvian Oligocene

and are recorded from several localities in the Chira, Mancora

and Heath formations. In the Mirador sandstones and con-

glomerates of the Chira valley, and considered as of Middle

Oligocene age, Boughton has collected specimens nearly as

large as those of the Upper Saman sandstones. No Aturias

have been discovered in the Peruvian Mio,cene to date.

The Genus Atttria was established by Bronn, in 1838, with

A. zic-zac Sowerby and Eocene fossil from the London clay as

the type species. Fischer^- credits the genus with 6 species,

widely distributed in the Eocene-Miocene rocks of Europe,

Egypt, India and North America. Most of the species are very

similar, and it is still a question, how many really distinct sj^e-

cies should be recognized. Of the Eocene forms, the contour

of the shell is always very similar as well as the minute details

of the suture lines. The characters of the funnels and siphun-

cle have greater value but are less commonly preservd. For

comparing the Peruvian Aturias with the described and figuretl

species in the literature, use has been made of the relative pro-

portions of the greater diameter of the shell to the semi-thick-

ness. These pro|)ortional values seem to be quite constant and

reliable.

The typical English /i. zic-zac, as figured b\- Sowerb\- and

Edwards^^ is a small species, rather ventricose and with an

2'^Fischeiv 1887, Manuel de Conchyliologie, p. 415.

23Ef1war(ls, Eocene Mollusca, Paleontognipliical Society of London, vol. 21,

p. 52, pi. 9, figs. 1, 2.



98 Bulletin 52 144

elongate-elliptical aperture. Its proportion is in the ratio of i

to 4.8. A large species near!}- equaling the Saman sandstone

specimens in size, was described by Parona^* as A. rovasendiana

from the Upper Eocene rocks of the Italien Piedmonte. The

suture lines as figured agree exactly with the Peruvian Aturias.

but the shell is more strongly compressed, with a proportional

ration i to 7.

The Eocene rocks of the Atlantic coastal plain of the United

States, have two described species of Atiiria, the A. alabamensis

Morton-% from Claiborne Alabama, and the Castle Hayne marls

of South Carolina, and A. vanuxemi Conrad from the green-

sand marls of New Jersey. A. alabamensis'^'^ is very similar to

vanuxemi, but it differs in being somewhat less compressed and

in the shape of the siphuncle.

Whenever, preserved, the suture lines of the Peruvian Aturias

are similar in every detail with those figured for the European

and American Eocene species. The siphuncle is quite small and

situated closely adjacent to the venter of the next inner volu-

tion. The funnels are long, uniting to form a long, continuous

and relatively small siphuncle tube, lying on or just above the

venter of the inner volution. The exterior is smooth, with

strongly curved growth lines, on the sides strongly convex for-

ward and uniting on the venter to form a wide, shallow sinus.

The proportional ratio of European and American Eocene spe-

cies compared with the Peruvian specimens is as follows

:

A. zic-zac Sowerby, portion i to 3.

A. rovasendiana Parona, porportion i to 7.

A. alabamensis Morton,-^ porportion i to 4.3.

53-56 Taf. Ill

A. vanuxemi Conrad porportion i to 6.

The Peruvian porportions

:

The Salina formation specimens porportion i to 3.

24Parona, Celalopodi terziara del Piemonte, Pal. Italica, vol. 4, p. 157, pi.

12, fig. 1, pi. 13, fig. 1.

23Mortou, Synopsis of the organic remains of the Cretaceous group p. 33.

pi. 18, fig. 3.

26Kellum, Paleontology and Stratigraphy of the Castle Havne and Ti-ent

marls, Prof. Paper 143, U. S. Geol. Survey.'

27ror a good figure of alahanncnsis see Geinitz, Ueber Naiitilu.s Alaham-
ensis Morton, N. zic-zac Sowerby und N. Tuigulatuj^ Yon
Buch Neues Jahr. fur Min. G-eol." und Pal., 1887, vol. 2, p.
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The Saman and Oliqocene specimens porportions i to 4.

I'roni the above data, the Peruvian fossils seem to (hvide

into two groups, the earher specimens from the SaHna forma-

tion, or basal Middle Kocene, with porportional ratio qviite

close to the txpical •. /. ::ic-::ac of Europe; and the i'pper Eocene

and Oliqocene specimens, more obviously related to the Amer-

ican , /. olabauiciisis of Morton. The Salina specimens are poor-

1\- preserved and until better specimens are obtained, mcjre de-

tailed comparisons cannot be made. The porportions of the

Upper Eocene and Olig'ocene specimens are quite constantly i

to 4, and it is believed that they should be considered as a

variet}' of alabaiiiciisis. which may be designated peruviana.

Dimensions :
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nearly straight ventral lobe (usually straight in young shells),

a weak ventrolateral saddle, shallow lateral lobe, a strong lateral

saddle on the umbilical angle, and an umbilical lobe ; the siphun-

cle is small and dorsocentren in position ; substance of shell is

rather thin, with strong, crowded, curved growth lines, convex

forward on the sides and meeting on the venter to form a

wide, shallow sinus.

Greater diameter 86mm. ; lesser diameter 6imm. ; thickness

66mm.
Remarks.— Eutrephoceras seems to be more typically an

Upper Cretaceous Nautiloid, but in recent }ears, 3 or possibly

4 species have been described or referred to this genus, from tlie

Eocene rocks of the Eastern and Southeastern part of the Coast-

al plain of United States. They include the E. cookana Whit-

field-® from the Shark River beds of New Jersey, E. sloaui Ree-

sides,^^ and E. carolinensis^^ Kellum from the Carolinas. Encli-

matoceras vaughani described by Gardner^^ from the Midway
of Texas, judging by the nearly straight suture lines should

probably be referred to this genus also. Nautilus sowerhyamis

White non d'Orb.,^- from the Maria Farinha e Olinda beds of

Pernambuco, Brazil probably belongs to this genus. As fig-

ured, White's shell resembles quite closely negritensis, but is

more globose, the venter is even more widely rounded and

the suture-lines appear to be nearly straight.

The type material of negritensis consists of 4 specimens col-

lected together in the lower part of the Pale Gredas, about

two miles east of Negritos.

Locality and Geologic Occurrence.— Pale Greda forma-

tion, Negritos.

ssWhitfield, E. P., Gasteropoda and Cephalopoda of the Karitau clays and
Greensand marls of New Jersey, Mon. IS, U. S. Geol. Survey, pp. 285-286,
pi. 48, fig. 1 ;

pi. 49, figs. 4, 5.

29Eeeside, J. B., A new nautiloid eephalopod Eutrephoceras sloani from the
Eocene of South Carolina, Proc. U. S. Nat. Mus., Vol. 65, pp. 2-4, pis. 1 2.

soKellum, L. B., Paleontology and stratigraphy of the Castle Hayne and
Trent marls in North Carolina, Prof. Paper 143, U. S. Geol. Survev p 32
pi. 7, figs. 5-7.

31 Gardner J., New species of mollusca from the Eocene deposits of south-

western Texas. Prof. Paper 131-D, U. S. Geol. Survey p. 115, pi 33 fios
1-3.

' f
^ ^

•

32White, C. A., Contributions to the Paleontology of Brazil, Areliivos do
Museu Nacional de Kio Janerio, Vol. 7, p. 230, pi. 25, figs. 1-4.
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Eutrephoceras haughti n. sp.' Plate 23, fig. 2

Shell small, (the t\pe measuring about 6i mm. in maximum
diameter) but moderately convex, the thickness of the last

volution being about one-half the greater diameter; the whorls

are strongly involute, but leaving a small, narrow, umbilicus

;

the last whorl is narrowly rounded on the venter, slightly flat-

tened on the r.ides, and noticeably angled o . he umbilical shoul-

der ; the septa are regularly spaced with simple suture lines t_\p-

ical of the genus, with a nearly straight ventral lobe (if it may
be so called), a ventro-lateral saddle lateral lobe, a strong lateral

saddle on the umbilical shoulder and an umbilical lobe ; siphuncle

not visable; external surface unknown.

Greater diameter 6imm. ; lesser diameter 46mm. ; thickness

35mm.
Remarks.— This species differs from negritensis, not only

by its smaller size, but is more compressed, with flattened sides

and a fairly strong, umbilical angle or shoulder. The type spe-

cimen was collected by Mr. Oscar Haught near Lagunitas,

probably from shales belonging to the Saman formation.

Locality and Geologic Occurrence.— Saman formation,

Lagunitas.

Phylum MOLLUSCOIDEA

Class BRACHIOPODA Dumeril

Order TELOTREMATA Beecher

Superfamily TEREBRATULACEA Waagen

Family TEREBRATULID^ Gray

Genus LIOTHYRINA Oehlert

Liothyrina peruviana n. sp. Plate 25, figs. 2-5

Shell of medium size, moderately but not strongly convex,

glabrous; dorsal valve suhcircular to sul)orbicular, usualh witli

a faint, broad fold show ing onl_\ on the basal margin
; ventral

valve subellii)ti,cal, widest about the middle, with pointed beak

and l)!(jad\- rounded basal margin
; umbo full and prominent

ending above in the slightly curved beak; foramen moderately

large, circular.
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Leiigtli 24.5nun. ; breadth 23mm. ; diameter l-imm.

25mm.; breadth 23mm.; diameter 14.5mm.; (type)

Remarks.— Liothyrina peruviana associated with a fauna

of Orthophraginina peruviana and several special mollusks, is

a common and very characteristic fossil of the base of the Up-

per Eocene or horizon of the Saman conglomerate in the Negri-

tos region. It occurs at the same horizon at Lobitos and speci-

mens have been collected near Punta Mero, associated with

stellate Orthophragmina . In all these localities, this brachiopod

has a very limited stratigraphic range, although often very com-

mon.

Several species of Terebratuloid brachiopods have been noted

or described from the Upper Eocene rocks of Colombia, Trin-

idad, and St. Bartholomew. In the Colombian localities with

which I am acquainted, they occur near the base of the Upper

Eocene or at a horizon equivalent to the Peruvian.

Three species of Liothyrina were described by Guppy'^^ from

the San Fernando beds of Trinidad, as trinitatensis, carneoides

and lecta. In form, peruviana is most like lecta, but is wider

and more depressed. Liothyrina vaughani Cooke^'* from the

St. Bartholomew limestones is a much larger species reaching

a length of ^3111111.

Localities and Geological Occurrence.— Saman formation,

horizon of the Saman conglomerate, i mile south of Negritos,

Pozo valley near Lagunitas (type locality), Lobitos, near Or-

gano Grande, Que. Canoas near Punta Mero.

ssGuppy, On Tertiary Brachiopoda from Trinidad, 1866, (^uart. Journ.
Geol. Soc, vol. 22^ p. 296, pi. 19, figs. 1-3.

-'Cooke, Contr. to tiie Geology rnd Paleontology of the West Indies, 1919,
Carnegie Institiute of Washington, pt. 4, p. 152, pi. 16, figs. la-c.
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Explanation of Plate i

Figure Pago

1. Ostrea samanensis n. sp. .... ... 17

Exterior of left valve, natural size.

Saman formation, Casa Saman

2. Ostrea samanensis n. sp. - - - — 17

Interior of same specimen, natural size.

3. Ostrea samanensis n. sp .. . 17

Holotype, exterior of left valve, natural size.

Casa Saman.
4. Ostrea .samanensis n. sp. 17

Exterior of right valve, about natural size.

Casa Saman

5. Holotype, exterior of left valve, natural size.



Pl. 6, Vol. 14 Bull. Amer. Pal. No. 52, Pl. 1
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Explanation of Plate 2

Figure Pago

1. Carolia (Carolia) peruviana n. sp. — 19

Exterior of left valve, about natural size.

Restin sandstones of Jabonillal (Holotype)

2. Anomia septenaria n. sp. . . . - 18

Exterior of left valve, about natural size.

Restin sandstones of Que. Salado

3. Anomia septenaria n. sp. . 18

Exterior of left valve, about natural size.

Restin sandstones of Que. Salado, (Holotype)

4. Ostirea negritensis n. sp. 16

Fragmentary beak of the left valve, nat. size.

Negritos formation, Negritos

5. Ostrea negritensis n. sp. - 16

Exterior of left valve, natural size.

Negritos formation, Negritos (Holotype)

6. Ostrea negritensis n. sp. 16

Interior of same., natural size.



Pl. 7, Vol. 14 Bull. Amer. Pal. No. 52, Pl. 2
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Explanation of Plate 3

Figure Page

1. Carolia (Parinomya) parinensis n. sp. 20

Holotype, interior of right valve to show chondrophore, byssal

foramen and adductor muscle scar.

Parinas formation, near Negritos

2. Carolia (Parinomya) parinensis n. sp.

Exterior of beak of right valve, showing the chondrophore free

3. Carolia (Parinomya) parinensis n. sp.

from the dorsal-anterior margin and open byssal foramen.

Exterior of beak of right valve with open byssal foramen

4. Carola (Parinomya) parinensis n. sp.

Exterior of left valve, showing the rasp or pectinate sculpture

on the anterior submargins



Pi.. 8, Vol. 14 Bui.i . Ami r. Pai . No. 5 2, Pi.. 3
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Explanation of Plate 4

Figure Page

1. Amotapus arbolensis Woods 22

Exterior of left valve, about natural size

Saman formation, Caleta Sal

2. Amotapus arbolensis Woods 22

Umbonal portion of a larger specimen intended to show the

straight hinge line and subregular sculpture, about natural size.

Saman formation, Caleta Sal

3. Atrina talarensis n. sp. 16

About natural size, (Holotype)
Saman formation, Talara

4. Mytilus euglyphus Woods, var. negritensis n. var . 21

Exterior of right valve, enlarged (height 35mm.)
Holotype, Negritos formation, Negritos

5. Amotapus arbolensis Woods - - 22

Greatly enlarged view of a small specimen with the beak of the

right valve broken away revealing the chondrophore of the right

valve
Parinas formation, Keswick Hills



Pl. 9, Vol.. 14 Bull. Amer. Pal. No. 52, Pl. 4
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Explanation of Plate 5

Figure Page

1. Venericardia planicosta var. negritensis n. var. 26
Holotype, height 76, length 70mm.
Negritos formation, Negritos

2. Venericardia planicosta var. negritensis n. var. . . „ . 26
Cotype, height 75, length 76, diameter 38mm.
Negritos formation, Negritos

3. Venericardia planicosta var. parinensis n. var. 26
Holotype length 85, height 70, semi-dameter 32mm.
Parinas formation, Keswick Hills

4. Venericardia planicosta var. samanensis n. var. 28
Cotype, length 75, height 80, diameter 63mm.
Restin formation, Que. Salado

5. Venericardia planicosta var. samanensis n. var. 28
Holotype, length 94, height 100, diameter 65mm.
Saman formation, Casa Saman



Pl. 10, Vol- 14 Bull. Amer. Pal. No. 52, Pl. 5
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Explanation of Plate 6

Venericardia peruviana n. sp. 29

Hololype length 80mm.
Salina formation, Negritos

Venericardia planicosta var. restinensis n. var. *
_ ._ 27

Holotype, length 42, height 39, semi-diameter 15.5mm.
Restin formation, Pozo valley

Venericardia pacifica n. sp. - . - . 30
Holotype, length 41mm.
Salina formation, Negritos

Venericardia pacifica n. sp. _ 30
Holotype, right valve

Salina formation, Negritos

Venericardia pacifica n. sp. 30
Dorsal view of same specimen as figs. 3, 4.

Venericardia planicosta var. samanensis n. var. 28
Salina formation, Saman congl., near Negritos.
Cotype, an immature left valve, length 51mm.



Pi.. 1 1, Vol. 14 Bull. Amlr. Pal. No. 5 2, Pl. 6
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Explanation of Plate 7

Figure Page

1. dementia peruviana n. sp. — 33

Holotype width 45mm.
Saman formation, Casa Saman

" 2. dementia peruviana n. sp. 33

Cotype, width 40mm.
Heath formation, Caleta Mero

3. dementia parinensis n. sp. 35

Holotype, width 27.5mm.
Parinas formation, Parinas Point

4. dementia parinensis n. sp. 35

Cotype, width 24.5mm.
Parinas formation, Parinas Point

5. dementia restinensis n. sp. 35

Holotype, width 42mm.
Restin formation, Restin

6. dementia restinensis n. sp. .- 35

Dorsal view of same specimen
Restin formation, Restin

7. dementia peruviana n. sp. 33

Cotype, width 31mm.
Saman formation, Talara

8. Pitaria sciaena n. sp. 37
Holotype, width 34mm.
Pale Greda formation, Restin

9. Pitaria sciaena n. sp. . _ 37

Cotype, width 32mm.
Pale Greda formation, Restin



J), 12, Vol . 14 Bl I I . Ami K. \\\i No. 5 2, Pj.. 7
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Explanation of Plate 8

Figure Page

1. Macrocallista inca n. sp. - 37

Holotype, nearly natural size

Saman formation, Casa Saman

2. Grateloupia (Grateloupia) peruviana n. sp 36

Holotype, length 26mm.
Parinas formation, Parinas Point

3. Pitaria (Lamelliconcha) negritensis n. sp. :— 38

Holotype, about natural size.

Negritos formation, Negritos

4. Macrocallista inca n. sp. 37

Cotype, about natural size.

Saman formation, Casa Saman

5. Grateloupia (Grateloupia) peruviana n. sp 36

Cotype, length about 23mm. ,

Parinas formation, Parinas Point

6. Pitaria (Lamelliconcho) parinensis n. sp. 39

Cotype, length 23mm.
Parinas formation, Keswick Hills

7. Pitaria (Lamelliconcha) salsola n.- sp 39

Holotype, about natural size

Saman formation, Saman congl., near Negritos

8. Pitaria (Lamelliconcha) parinensis n. sp. 39

Holotype, length 24mm.
Parinas formation, Parinas Point

9. Pitaria (Lamelliconcha) samanensis n. sp. 40

Holotype, about natural size.

Saman formation, Casa Saman.

10. Callocardia salvia n. sp. 41

Holotype, length 32.5mm.
Salina formation, Negritos

11. Pitaria (Lamelliconcha) saponaria n. sp. 39
Holotype, length 27nim.
Restn formation, Jabonillal

12. Pitaria (Tivelina) siliqua n. sp. . 41
Cotype, length 20mm.
Negritos formation, Negritos

13. Pitaria (Tivelina) siliqua n. sp. . 41
Holotype, length 20mm.
Negritos formation, Negritos

14. Pitaria (Tivelina) siliqua n. sp. —. . . 41

Cotype, length 19mm.
Negritos formation, Negritos



Pl. 13, Vol. 14 Bull, Amer. Pal. No. 52, Pl. 8
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Explanation of Plate (j.

Fiffiiro
Page

1. Thracia staufti n. sp. 24

Holotype, length 42mm.
Restin formation, Que. Conventos

2. Donax (Latona) prosopsis n. sp. 43

Holotype, length 31.5mm.
Restin formation, Jabonillal

3. Donax (Donax) parinensis n. sp. . 43

Holotype, length 2l3iim.

Pariiias formation, Keswick Hills

4. Spisula (Spisula) haultaca n. sp. - — 46

Holotype, length 44mm.
Saman formation, Caleta Sal

5. Spisula (Oxyperas) parinensis n. sp. — 48

Holotype, length 16.5mm.
Parinas formation, Baleones Point

6. Macoma (Psammacoma) talarensis n. sp. 42

Holotype, length 24mm.
Saman formation, Talara

7. Donax (Latcna) capparis n. sp. — 44

Holotype, length 33mm.
Salina formation, Negritos

8. Diplodonta ? dissona n. sp. - 30

Holotype, length 22mni.

Salina formation, Negritos

9. Diplodonta? dissona n. sp. 30

Cotype, length 21mm.
Salina formation, Negritos



Pl. 14, Vol. 14 Bull. A.mlr. Pal. No. 52, Pl. 9
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Explanation of Plate lo

Figure Page

1. Spisula (Spisula) caleta n. sp. 44

Holotype, about natural size,

Saman formation, Caleta Sal

2. Spisula (Oxyperas) deserta n. sp. 47

Holotype, length 27.5mm.
Saman formation, Caleta Sal

3. Spisula (Oxyperas) callistoldes n. sp. - - 47

Cotype, lenglh 53mm.

4. Spisula (Oxyperas) callistoldes n. sp. 47

Holotype, length 54mm.
Saman formation, Casa Saman.
Saman formation, Casa Saman

5. Spisula (Spisula) summa n. sp. - 45

Holotype, height 44mm.
Pale Greda formation, Restin

6. Spisula (Spisula) summa n. sp. 45

Cotype, height 42mm.
Pale Greda formation, Restin

7. Spisula (Oxyperas) deserta n. sp. 47

Cotype, height 24mm.
Saman formation, Caleta Sal



Pl. 15, Vol. 14 Bull. Amer. Pal. No. 52, Pl. 10





17. Corbula salina n. sp. _ 51

Cotype, length 7.5mm.
Saman formation, Negritos

18. Corbula boggsi n. sp 50
Holotype, length 8mm.
Saman formation, Negritos

19. Corbula boggsi n. sp „ _ 50
Cotype, length 8mm.
Saman formation, Negritos

20. Corbula boggsi n. sp _- .. 50

Cotype, length 8mm.
Saman formation, Negritos
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Explanation of Plate ii

Figure Page

1 Cardium (Ringicardium) restinense n. sp 31

Holotype, natural size

Restin formation, Restin

2. Cardium (Trigoniocardia) samanicum n. sp. 32

Holotype, nearly natural size

Saman formation, Casa Saman

3. Corbula negritensis n. sp. 50

Cotype, length 11mm.
Negritos formation, Negritos

4. Corbula negritensis n. sp. 50

Holotype, length 11mm.
Negritos formation, Negritos

5. Corbula (Cuspicorbula) busera n. sp. 53

Cotype, length 11.5mm.
Restin formation, Restin

6. Corbula (Cuspicorbula) busera n. sp. - 53

Cotype, length 10mm.
Restin formation, Restin

7. Corbula (Cuspicorbula) busera, n. sp. 53

Same specimen as last

Restin formation, Restin

8. Corbula (Cuspicorbula) busera n. sp. 53

Holotype, length 10.5mm.
Restin formation, Restin

9. Corbula tangara n. sp. 52

Holotype, length 14mm.
Saman formation, Casa Saman

10. Corbula tangara n. sp. 52

Cotype, length about 13mm.
Saman formation, Casa Saman

11. Corbula jabonillaensis n. sp. 52
Holotype, length about 12mm.
Restin formation, Jabonillal

12. Corbula jabonillsensis n. sp. 52
Cotype, length 12mm.
Restin formation Jabonillal

13. Corbula greda n. sp. . 51
Holotype, length 6.5mm.
Restin formation Jabonillal

14. Corbula greda n. sp. 51
Cotype, length 6.5mm.
Restin formation Jabonillal

15. Corbula salina n. sp. 51
Holotype, length 6.5mm.
Saman formation, Negritos

16. Corbula salina n. sp. 61
Cotype, length 7mm.
Saman formation, Negritos
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1. Architectonica sullana n. sp. — 55

Holotype, nearly actual size •

Saman formation, Casa Saman

2. Architectonica sullana n. sp. —

-

- - 55

Cotype, ventral view showing the carinate umbilical angle

Saman formation, Casa Saman

3. Architectonica nelsoni Woods _ — 56

Ventral view, note the simple umbilical angle, diameter 10.5mm.

Restin formation, Jabonillal

4. Architectonica nelsoni Woods 56

Ventral view, diameter 19.5mm.
Restin formation, Jabonillal

5. Architectonica nelsoni Woods . - 56

Dorsal view diameter 18.5mm.
Restin formation, Jabonillal

6. Architectonica jabonillensis n. sp. 56

Holotype, diameter 17mm.
Restin formation, Jabonillal

7. Architectonica jabonillensis n. sp. _ . „ 56

Cotype, diameter 17mm.
Restin formation, Jabonillal

8. Architectonica jabonillensis n. sp — — . . 56

Cotype, diameter 16mm.
Restin formation, Jabonillal

9. Architectonica jabonillensis n. sp. __. 56

Cotype, diameter 17.5mm.
Restin formation, Jabonillal

10. Epitonium (Acrilla) peruvianum n. sp. ._ 54
Holotype
Saman formation, Saman congL, near Negrit;os

11. Epitonium (Acrilla) peruvianum n. sp. 54
Cotype
Saman congl., near Negritos

12. Epitonium (Acrilla) peruvianum n. sp .._ * 54
Cotype
Saman congl., near Negritos

13. Architectonica chiraensis n. sp 57
Holotype, diameter 21.5mm.
Chira foi'mation, near Casa Saman

14. Archiectonica chiraensis n. sp. . 57
Cotype, diameter 20.5mm.
Chira formation, near Casa Saman
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1. Polinices (Polinices) woodsi n. sp. . — - - •'JS

Holotype, diameter 33mm.
Saman formation, Negritos

2. Polinices (Sigaticus) harrisi n. sp. -. - 60

Cotype, diameter 12mm.
Restin formation, Jabonillal

3. Polinices (Sigaticus) harrisi n. sp. 60

Holotype, diameter 9.5mm.
Restin formation, Jabonillal

4. Polinices (Neverita) samanensis n. sp 59

Holotype, diameter 25mm.
Saman, formation, Casa Saman

5. Polinices (Neverita) samanensis n. sp. 59

Cotype, diameter 21mm.
Saman formation, Casa Saman

6. Natica (Natica) peruviana n. sp. -» 57

Cotype, diameter 6mm.
Saman formation, Negritos

7. Polinices (Lunatia) vicanus n. sp. . — 59

Holotype, diameter 7.75mm.
Restin formation, Jabonillal

8. Polinices (Xiunatia) vicanus n. sp. - ._ 59

Cotype, diameter 7mm.
Restin formation, Jabonillal

9. Natica (Natica) peruviana n. sp. . 57

Holotype, diameter 10mm.
Saman formation, Negritos

10. Natica (Natica) peruviana n. sp. 57
Cotype, diameter 10mm.
Saman formation, Negritos

11. Calytraea saxosa n. sp. . . 63

Holotype, length 30mm.
Saman formation, Casa Saman

12. Calytraea saxosa n. sp. __ 63
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Explanation of Plate 14

Figure Pago

1. Turritella iddingsi n. sp. 65

Holotype, length of fragmentary specimen 40mm.
Restin formation, Negritos

2. Turitella hopkinsi n. sp. 64

Holotypo, length of fragmentary specimen 32mm.
Salina formation, Negritos

3. Turritella samanensis n. sp. : 65

Holotype, length 31.5mm.
Saman formation, Casa Saman

4. Turritella samanensis n. sp. ^- 65

Cotype, fragmentary specimen to show sculpture of earlier

spire-whorls, length 20mm.
Saman formation, Casa Saman

5. Turritella chira n. sp. -- 66

Holotype, length 34mm.
Saman formation, Casa Saman

6. Turritella samanensis n. sp. 65

Fragmentary specimen, length 24mm.
Saman formation, Casa Saman

7. Turritella samanensis n. sp. 65

Cotype, length 34mm.
Saman formation, Casa Saman

8. Turritella samanensis n, sp. . 65

Fragmentary specimen to show early sculpture, length 20.5mm.
Saman formation, Casa Saman

9. Turritella boughtoni n. sp. . .. . 67

Holotype, length 45.5mm.
Saman formation, Casa Saman

10. Turritella boughtoni n. sp. - - 67

Cotype, length of fragmentary specimen 24mm.
Saman formation, Casa Saman

11. Turritella keswickensis n. sp. 67

Holotype, length 21;mm.
Farinas formation, Keswick Hills

12. Turritella keswickensis n. sp. - . - C7

Cotype, length 17.5mni.

Farinas formation, Keswick Hills
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1. Cerithium boweni n. sp. 69

Holotype, diameter 54mm.
Pale Greda formation, Restin

2. Telescopium? samanense n. sp. 71

Cotype, fragmentary specimen, diameter 28mm.
Sam an formation, Lagunitas sandstones, Lagunitas

3. Telescopium? samanense n. sp. 71

Holotype, diameter 33, length 68

Saman formation, Saman ss, Casa Saman

4. Cerithium iddingsi n. sp. . 68

Holotype, length 91mm.
Pale Greda formation, Negritos



Pl. 20, Vol. 14 Bull. Amer. Pal. No. 52, Pl. 15

-^







134 Bulletin 52 180

Explanation of Plate i6

Figure Tage

1. Cerithium, hopkinsi n. sp. 68

Holotype, length 134mm.
Restin formation, Que. Botija

2. Cyprsea boggsi n. sp. 74

Holotype, length oi- greater diameter 36mm.
Saman formation, Saman congl., near Negritos.

3. Ectinochilus gaudichaudi var. alauda n. var. il

Holotype, length 21mm.
Saman formation, Saman congl., near Negritos.

4. Ectinochilus gaudichaudi var. aluda n. var. 71

Cotype, length 20mm.
Saman formation, Saman congl., near Negritos.

5. Ectinochilus gaudichaudi d'Orbigny 71

Type form, length 27mm.
Saman formation, Saman ss. of Casa Saman.

6. Cerithium xenium n. sp. 70

Holotype, length 80mm.
Restin formation, Jabonillal.

7. Ectinochilus gaudichaudi d'Orbigny 71

Typical form, length 28.5mm.
Samas ss. of Casa Saman.

8. Voluta (Peruluta) peruviana var. samanica n. var. 91

Apical view showing complete covering of summit with callus,

Diameter 31mm.
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Figure Page

1. Melongena (Cornulina) levifusoides n. sp. 84

Holotype, height 35mm.
Saman formation, Casa Saman.

2. Melongena (Pugilina) oedicnema n. sp. 85

Holotype, height 39mm.
Saman formation, Casa Saman.

3. Pyrula otaria n. sp. 76

Holotype, height of fragmentary specimen 20mm.
Saman formation, Saman congl., near Negritos.

4. Telescopium parinense n. sp. 70

Holotype, length of height 39mm.
Parinas formation, Keswick Hills.

5. Cassidea maccormacki n. sp. 75

Holotype, ventral view, length 26mm.
Saman fonnation, Saman congl., near Lagunitas.

6. Cassidea maccormacki n. sp. -_ 75

Dorsal view of same specimen.

7. Lyria sabulosa n. sp. 93

Cotype, fragmentary specimen.

Saman congl., near Negritos.

8. Lyria sabulosa n. sp. 93

Holotype, length or height 37mm.
Saman formation, Saman congl., near Neg'ritos.

9. Sconsia? samanica n. sp 76

Holotype, dorsal view, height 28.5mm.
Saman formation, Saman congl., near Negritos.

10. Sconsia? samanica n. sp. . . 76

Holotype, ventral view, height 28.5mm.
Saman formation, Negritos.

11. Tritonidea staufti n. sp. . 82

. Holotype, height 28mm.
Saman formation, Casa Saman.
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1. Calyptraphorus (Aulacodiscus) lissoni H. Douville 73

Ventral view, greater diameter 30mm.
Negritos formation, Negritos.

2. Calyptraphorus (Aulacodiscus) lissoni H. Douville 73

Right lateral view, lesser diameter 16.5mm.

Negritos formation, Negritos.

3 Calyptraphorus (Aulacodiscus) lissoni H. Douville .— 73

Dorsal view of same specimen as fig. 1.

4. Calyptraphorus (Aulacodiscus) lissoni H. Douville . . --- - — 73

Ventral view of an immature specimen
Negritos formation, Negritos.

5. Dorsanum parinense n. sp. 83

Dorsal view of hololype, height 28mm.
Parinas formation, Keswick Hills.

6. Dorsanum parinense n. sp - 83

Ventral view of Cotype, height 19mm.
Parinas formation, Keswick Hills.

7. Pseudoliva modesta n. sp. - 79

Dorsal view of holotype, length 25.75mm.
Saman formation, Saman congl., near Negritos.

8. Olivancillaria. (Agaronia) saxosa n. sp. — 94

Holotype, height 45mm.
Saman formation, Saman congl., near Lagunitas.

9. Olivancillaria (Agaronia) saxosa n. sp. ^ — . 94

Fragmentary specimen, height 32mm.
Saman congl., near Lagunitas.

10. Pseudoliva monilis n. sp. 79

Holotype, height 14mm.
Parinas formation, Keswick Hills.

11. Olivella vicana n. sp. 93

Holotype, height 16mm.
Restin formation, Jabonillal.

12. Olivella vicana n. sp. 93

Cotype.
Restin formation, Jabonillal.

13. Alectrion salina n. sp. 82
Holotype.
Saman formation, Saman congl., near Negritos.

14. Alectrion terebratula n. sp 83

Holotype.
Saman formation, Saman congl., near Negritos.

15. Alectrion terebratula n. sp. , 83
Cotype.
Saman congl., near Negritos.
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Explanation of Plate 19

Figure Page

1 Pseudoliva parinasensis var. samanica n. var. 77

Dorsal view of a large specimen, natural size.

Saman formation, Casa Saman.

2. Pseudoliva parinasensis var. samanica n. var. — .— 77

Holotype, apical view, natural size.

Casa Saman.

3. Pseudoliva parinasensis var. samanica n. var. 77

Holotype, ventral view, natural size.

Casa Saman.

4. Pseudoliva parinasensis var. mancorensis n. var. 78

Holotype, dorsal view, natural size.

Mancora formation, Que. Charinal.

5. Pseudoliva parinasensis var. mancorensis n. var. 78

Cotype, apical view, natural size.

Mancora formation. Que. Charanal.

6. Pseudoliva parinasensis var. mancorensis n. var. . .. 78
Cotype, ventral view, natural size.

Mancora formation, Que. Charanal.
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Explanation of Plate 20

Figure P^ige

1. Pseudoliva mutabilis var. douvillei n. var. — 81

Holotype, about natural size.

Restin formation, Pozo Valley on east side of Keswick Hills.

2. Haminea solaria n. sp. 95

Holotype, diameter 59mm.
Restin formation, Balcones Point.

3. Ovula negritensis n. sp. 74

Holotype, height 37mm.
Saman formation, Saman congl., near Negritos.

4. Haminea solaria n. sp. 95

Apical view of holotype, diameter 59mm.

5. Pseudoliva mutabilis var. woodsi n. var. 80

Dorsal view of holotype, about natural size.

Salina formation, Negritos.

6. Haminea labrea n. sp. - - 95

Ventral view of holotype, diameter 34mm.
Negritos formation. La Brea.
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1. Clavilithes woodringi n. sp. 87

Holotype, height 42mm.
Saman congl., near Lagunitas.

2. Clavilithes woodringi n. sp. - 87

Cotype, height 34.5mm.
Saman congl., near Lagunitas.

3. Clavilithes woodringi n. sp. 87
Cotype, height 43mm.
Near Lagunitas.

4. Clavilithes lagunitensis n. sp. 88

Cotype, height 53mm.
Saman congl., near Lagunitas.

5. Xancus peruvianas n. sp. 89
Holotype, height 85mm.
Chira shales, near Casa Saman.

6. Clavilithes Pozoensis n. sp. 86
Cotype, height of fragmentary specimen 31mm.
Saman congl., Lagunitas.

7. Clavilithes lagunitensis n. sp. 88
Holotype, height 42mm.
Saman congl., Lagunitas.

8. Clavilithes pozoensis n. sp. 86
Holotype, height 40mm.
Saman congl., Lagunitas.

9. Clavilithes pozoensis n. sp. 86
Cotype to show the contracted aperture, height 26mm.
Saman congl., Lagunitas.
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1. Voluta (Peruluta) mancorensis n. sp. : 92

Holotype, ventral view, about natural size.

Saman formation, Casa Saman.

2. Voluta (Peruluta) mancorensis n. sp. 92

Cotype, dorsal view of a specimen about natural size.

Casa Saman.

3. Voluta (Peruluta) mancorensis n. sp. 92

Cotype, ventral view showing large columellar folds.

Casa Saman.

4. Voluta (Peruluta) peruviana var.samanica n. var. 91

Cotype, ventral view, about natural size.

Saman formation, horizon of the Saman congl., near Negritos.

5. Voluta (Peruluta) peruviana var. samanica n. var. 91

Holotype, dorsal view, about natural size.

Saman congl., near Negritos.

t
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1. Hercoglossa peruviana Berry 96
Topotype, young specimen, height 87mm.
Restin formation, Lobitos.

2. Eutrephoceras haughti n. sp. 101

Holotype, greater diameter 61mm.
Saman formation, Lagunitas.

^1
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Explanation of Plate 24

Aturia alabamensis var. peruviana n. var. 99

Holotype, greater diameter 200mm.
Saman formation, Casa Saman.

Aturia alabamensis var. peruviana n. var. 99

Heath formation, Cone Hill shales near Tamarindo, Chira valley,

Height or greater diameter 34 mm.

Aturia alabamensis var. peruviana n. var. 99

Fragmentary specimen showing the characteristic suture lines.

About natural size.

Saman formation. Near Lagunitas.
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1. Aturia cf. zic-zac Sowerby 96

Greater diameter about 100mm.
Salina formation, Negritos

2. Liothyrina peruviana n. sp. 101

Holotype, height 25mm.
Saman formation, Saman congl., near Lagunitas.

3. 4. Liothyrina peruviana n. sp. . . 101

Cotype, height 24mm.
Same locality as last.

5. Liothyrina peruviana n. sp. 101

Cotype, height 22.5mm.
Same locality as last.

6. Aturia cf. zic-zac Sowerby 96
Same specimen as fig. 1.
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Explanation of Plate 26

Eutrephoceras negritensis n. sp. - - — 99

Holotype, greater diameter 86mm.
Pale Greda formation, near Negritos.

Eutrephoceras negritensis n. sp. 99

Holotype, greater diameter 86mm.
Pale Greda formation, near Negritos.
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INTRODUCTION

The Chapapote (i) formation outcrops typicall}- on the Tiix-

pam river near the village of Chapapote. So far as is known

from well-sections and surface samples, the formation is more or

less uniform throughout its vertical extent, being composed of

grey indurated clays which are very rich in certain pelagic types

of foraminifera.

In this paper, it is my endeavor to record most of the im-

portant and diagnostic forms. Cushman, in various papers, has

described many of the more characteristic ones. But his species,

due to the confusion that has existed in the Mexican stratigrapliic

column, are often listed as typical of certain formations in which

they do not occur, or in which they are found only rarely.

The abundance of Hantkcnina alabainensis Cushman, together

with certain other forms, suggests a correlation of the Chapapote

with the Upper Eocene (Jackson) of the Gulf States. But to

date no Mollusks or other forms have been found in the Chapa-

pote to check the foraminiferal correlation.

As is stated in m}- discussion of the Guayabal", the Chapapote

overlies the Guayabal, from which it is easily distinguished

lithologically and faunally.

The Chapapote may be separated readily from the overlying

Alazan. The Alazan, in the contact zone above the Chapapote,

contains numerous species of Uvigerina, many of which are as yet

un-named. It also contains such forms as Bulimina sculptil s Cush-

man, Uvigerina byramensis Cushman, Vulvulina spinosa Cush-

man, Plamilina mexicana Cushman, Globorotalia byramensis

(Cushman) and Pleciofrondicularia alazanensis Cushman. Pav-

onina mexicana Cushman and Rectobolivina mexicana (Cush-

man) also occur in the lower Alazan zone. The contact of the

Chapapote and Alazan extends through the Buena Vista river

valley very near the type locality of the Alazan. I have personally

collected a sam])]e of undoubted Chapapote age a short wa^" down

iW. S. Cole, Bull. Amer. Pal., vol. 14, No. 51, p. 7, 1927,
2l(iem, p. 7.
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stream from the type locality of the Alazan. Mr. Dorr of the

Huasteca Petroleum Company has confirmed, b}- means of well

sections, surface samples and the areal geology map, my ob-

servations and .convictions that the contact of the Alazan and

Chapapote formations passes through the Buena Vista river

valley.

The Chapapote is equivalent in time to the Tantoyuca^ and

should be considered the deep-water phase'* of that formation.

The author wishes to acknowledge his indebtedness for var-

ious favors and help in connection with the preparation of this

paper to Mr. Carroll H. Wegemann, chief geologist of the Pan-

American Petroleum and Transport Company, for permission to

publish on this material, to Mr. Ellis A. Hall, Mr. John H. Wilson

and Mr. James B. Dorr of the Huasteca Petroleum Compan}' for

aid in collecting the samples, and also to Mr. Dorr for infor-

mation as to the stratigraphic position and correlation of the

Chapapote with the other Mexican formations.

The samples were examined and this paper was prepared at

Cornell University after the writer had resigned from the

Huasteca Petroleum Company at Tampico, Mexico, in order to

continue his graduate studies in Planeontology.

DESCPRIPTION OF SPECIES

FAMILY SACCAMMINIDiE

GENUS SACCAMMINA W. B. Carpenter, 1869

Saccammina sphaerica G. 0. Sars Plate 3, fig. 15

Saccammina sphcerica G. O. Sars, Forh. Vid. Selsk. Christiania., p. 248,

(nomen nudum) 1868 (1869).
Saccaynmina sphcerica H. B. Brady, Rept. Voy. Challenger, Zoo., vol. 9,

p. 253, pi. 18, figs. 11-15, 17, 1884.

Saccammina sphcerica Cushman, Bull. U. S. Nat. Mus., No. 71, pt. 1,

p. 39, figs. 33-36, 1910.

This species, found in the Chapapote, agrees very closely with

recent forms. It is slightly flattened on one side ; otherwise iden-

tical with the descriptions and figures given. It is very rare irj

the Chapapote strata and of no value as a stratigraphic marker.

3W. S. Cole, Bull. Amer. Pal., vol. 14, No. 51, p. 8, 1927.

^Personal connnunication from Mr. James B. Dorr.
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FAMILY REOPHACID.^

GENUS REOPHAX Montfort, 1808

Reophax nevini n. sp. Plate 3, fig. 9

Test short, compressed, tapering, consisting of 3-5 chaniliers,

each larger than the prececHng one ; wall thick, composed of

large sand grains, rather rough on the exterior, generally pure

white in color ; sutures hut slightly depressed, more strongly de-

pressed between the last formed chambers ; aperture slightly

pfoduced.

Length 2.3 mm.

This species is near the recent R. compressus Goes, but differs

in being less compressed with the sides more tapering. It is

named in honor of Dr. C. M. Nevin, Assistant Professor of

Structural Geologx- at Cornell University.

FAMILY AMMODISCID^

GENUS AMMODISCUS Reuss, 1861

Ammodiscus incertus (d'Orbigny)

Opcrculma incerta d'Orbigny, Foram. Cuba, p. 71, pi. 6, figs. 16 17,

1839.

AmmodiscHH incertus H. B. Brady, Rept. Voy. Challenger, Zoo., vol. 9,

p. 330, pi. 38, figs. 1-3, 1884.

Ammodiscit'S incertus Plummer, Bull. Univ. Texas, No. 2644 pp. 63-64,

figs, lad, 1926.

Ammodiscus incertus Cole, Bull. Amer. Pal., vol. 14, No. 51, pp. 10-11,

pi. 4, fig. 17, 1927.

This is one of the long ranged Eocene foraminifera in Mexico.

Tt is fairly common in the Chapapote samples, but occurs only

rarely in the Guayabal sami)les. Both the laterall\- compressed

and perfect forms are found in the Chapapote.

FAMILY LITUOLID.^

GENUS HAPLOPHRAGMOIDES Cushman, 1910

Haplophragmoides chapapotensis n. sp. Plate 2, fig. 1

Test comparatively small, coarsely arenaceous, surface rough,

close coiled, planospiral, involute, very slightly umbilicate, last

formed coil comijosed of about eight chambers; sutures very in-

distinct, but the tinal two generall}- depressed
;
peri])hery broadly

rounded ; aperture simple at the base of the last formed chamber.
Diameter 0.57 iimi.

This species is ver\ near //, coaliiujcnsis Cushman and iianna,
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but differs in that it has a smaller number of chambers and much

rougher finish. It occurs only in the Chapapote according to my

studies and determinations.

FAMILY TEXTULARIID^

GENUS TEXTULARIA Defrance, 1824

Textularia chapapotensis n. sp. Plate 2, fig. 9

Test relatively large, stout, about twice as long as wide
;
peri-

phery broadly rounded, sutures very slightly depressed, but

generally distinct ; chambers large, few in number ; wall very

finely arenaceous with much cement, giving it a very smooth fin-

ish ; aperture rather large, distinct.

Length 1 mm.

This is a characteristic species which seems to be confined to

the Chapapote. Unfortunately, it is rare at all horizons.

Textularia eocaena (Gumbel) Plate 3, fig. 7

Flecanium eocmnum Gumbel, Abh. K. Bay. Akad. Wiss., vol. 10, p. 603^

pi. 1, figs. 3, bis, a, b, 1868.

Textularia eoccena Plummer, Bull. Univ. Texas., No. 2664, p. 67, pi. 3,

figs. 2a, b, 1926.

There are species in - the Chapapote which resemble both

Gumbel's and Mrs. Plummer's figures and descriptions. It is

rare at all horizons, but easily recognized on account of its large

size when present. This species is confined to the Chapapote.

GENUS VULVULINA d'Orbigny, 1826

Vulvulina advena Cushman Plate 3, fig. 17; Plate 1, fig. 24

Vulvulina advena Cushman, Cont. Cush. Lab. Foram. Ees., vol. 2, pt. 2,

p. 32, pi. 4, figs. 9a, b, 1926.
Vulvulina cf. V. spinosa Cole, Bull. Amer. Pal., vol. 14, No. 51, p. 12,

pi. 1, fig. 12, 1927.

Throughout the Chapapote, this form, described by Cushman
from the Upper Eocene of Alabama, is commonly present al-

though it is never abundant. It is distinct from V. spinosa of the

Alazan because it lacks the spinosity of that form.
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FAMILY VERNEUILINID^

GENUS TRITAXILINA Cushman, 1911

Tritaxilina mexicana Cushman Plate 1, figs. 21, 22

TiMaxilma mexicana Cuslnnan, Cont. Cush. Lali. Foram. Res., vol. 1,

pt. -A, p. 64, pi. 10, tig. 4, 1925.

Most of the specimens found in the sample from the type

locality of the Chapapote appear to be young forms in which the

uniserial portion with its terminal mouth has not developed. The

adult specimen which I am figuring came from the well, Cerro

Azul No. 75 at the depth of 370'. This species, particularly young

specimens, is a rare but constant species throughout the Chapa-

pote.

GENUS CLAVULINA d'Orbigny, 1826

Clavulina communis d'Orbigny Plate 2, figs. 2, 3

Vlavulina communis d'Orbigny Ann. 8ei. Nat., vol. 7, p. 268, No. 4, 1826.

Clavulina communis d 'Orbigiiy, Foram. Foss. Bass. Tert. Vieiiue., p. 196^

pi. 12, figs. 1, 2, 1846.

There are found in the Chapapote strata, numerous Clai'ulina

forms that resemble C. communis very closely. For the present,

I am placing my forms under this species noting, however, that

the maximum length reached, is only slightly over i millimeter and

that the test is often rather roughly arenaceous. The Chapapote

specimens agree more closely with d'Orbigny's figure in his

Vienne Foraminifera, than to those generally given of recent

specimens referred to this species.

FAMILY MILIOLID^

GENUS TRILOCULTNA d'Orbigny, 1826

Triloculina gibba d'Orbigny Plate 1, figs. 7, 8

TrilocuUna qibha d'Orbigny, Foram. Foss. Bass. Tert. Vienne, p. 274,

pi. 16, figs. 22-24, 1846.

Triloculina qibha Hantken, Mitth. Jalirb. ungar. geol. Anstalt., p. 21,

pi. 12, fig. 10, 1875.

I am placing under this species with some hesitancy, a form

found in the Chapajiote. It is very close to d'Orbigny's species.

F'AMILY LAGENID^

GENUS LENTICULINA Lamarclv, 1804

Lenticulina chapapotensis n. sp. Plate 1, figs. 14, 15

Test tightly coiled, slightl}- compressed, about three inflated

chambers in the final volution, the last comprising nearl}- half of
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the test ; a very narrow keel extending from the aperture to the

bottom of the last septal face ; aperture produced, radiate.

Length 0.9 mm. Width 0.63 mm.

This is a very distinct species apparently confined to the

Chapapote. In some respects, it resembles L. beali (Cushman)

from the Mio,cene of California, but it can be differentiated be-

cause of its lack of the angulated sutures and more tightly coiled

test.

Lenticulina convergens (Bornemann) Plate 1, figs. 4, 5

Cristellaria convergens Boruemami, Zeitschi. deutsch. geol. Gresel.^ vol. 7,

p. 327, pi. 13, figs. 16, 17, 1855.

Cristellaria convergent Cushman, Jour, of Pal., vol. 1, No. 2, p. 152,

pi. 23, fig. 12, 1927.

This form, which is quite like the species described by Borne-

mann, occurs very infrequently in the Chapapote. The Alazan

forms seem more typical, but the Chapapote specimens are very

close and should be referred to the same species. Because of

its long range, it is valueless as a stratigraphic marker.

GENUS NODOSARIA Lamarck, 1812

Nodosaria jacksonensis Cushman and Applin Plate 3, fig. 12

N odosaria jachsonensis Cushman and Applin, Bull. Amer. Assoc. Petrol.

Geol., vol. 10, No. 2, p. 170, pi. 7, figs. 14-16, 1926.

Specimens that agree very closely to the species described by

Cushman and Applin are found occasionally. This is evidently a

wide spread and comparatively long ranged species. While A'^.

harrisi of the Guayabal is close to this species, the two can be

readily recognized as A^. jacksonensis is much larger, has the

sutures between the chambers more constricted and the initial

chambers are slightly different.

Nodosaria sp. Plate 3, fig. 11

I am figuring this specimen for future reference. There are

numerous fragments of this form at some horizons of the Chapa-

pote, but I was unable to secure a perfect specimen.

GENUS ROBULUS Montfort, 1808
Robulus plummerae n. sp. Plate 3, fig. 10

Test closely coiled, the length slightly more than the width,

strongly keeled, the last formed whorl composed of iive cham-
bers ; sutures wide, clear, limbate, very gently curved, flush with
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the surface and joining at the center to give a very sHght sugges-

tion of a knob ; aperture ra(Hate above, produced as a sHt on the

last septal face.

Length 1.32 iiiiii. Width 1.(19 mm.
This species is named in honor of Airs. Helen J. 1 Mummer.

GENUS HEMICRISTELLARIA Stache, 1864

Hemicristellaria scitula (Berthelin) Plate 1, fig. 1

Cristellaria scitula Berthelin, Mem. Soc. Geol. de France, ser. 3, No. 1,

p. 54, pi. 3, fig. 3, 1880.

Cris-Mlana scitula Plummer, Bull. Univ. Texas, Noi 2644, p. 100, pi. 7,

fig. 5, 1926.

This is a very rare species in the Chapapote. I have in my
possession only a few specimens for comparison. TJie Chapapote

specimens are very close to both the type of Berthelin and to the

one figured b\' Mrs. Plummer. The chambers of the uncoiling

l^ortion are very slightly different in shape. I do not consider

the differences strong enough to make this a good variety.

GENUS FISSURINA Reuss, 1850

Fissurina romettensis Saguenza Plate 3, fig. 14

Fissurina romettenfiis Seguenza, Foram. Monotal. Miocene. Messina, p.

70, pi. 2, fig. 42, 1862.

FisNitrina romettensis Galloway and Wissler, Jour, of Pal. vol. 1, No. 1,

p. 52, pi. 9, fig. 2, 1927.

Occasionall}', specimens are found in the Chapapote which

may be referred to this species. L'nfortunately, the original

figure was not at hand and the determination has been made on

Galloway and Wlssler's description and figures. The onh- ap-

parent difference is in size ; the average of the Cha])apote spec-

imens being about 0.58mm. in diameter.

GENUS LAGENA Walker and Jacob, 1798

Lagena sesquistriata Bagg Plate 2, fig. 8

Lagcna scs'quisiriuta Bagg, Bull. U. S. Geol. Survi'v, No. 513, p. 50,

pi. 13, figs. 12-14a, b, 1912.

A form that seems very similar to the one described by Bagg

from the Pliocene of California occurs ver}- rarely in the Cha-

papote. It does not seem to be of any value as a horizon marker

on account of its rarit}' and eccentricity of occurrence.
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FAMILY POLYMORPHINIDJS

GENUS POLYMORPHINA d'Orbigny, 1826

Polymorphina spathulata Terquem Plate 1, fig. 9

Polyvwrphina spathulata Terquem, Mem. Soc. Geol. de France, ser. 3,

vol. 2, p. 142, pi. 14 (22), fig. 32, 1882.

FolymorpUna spathulata Plummer, BuU. Univ. Texas. No. 2644, p. 124,

pi. 6, figs, lla-e, 1926.

A form that seems to be within the variation allowed for this

species o,ccurs very infrequently in the Chapapote. For the

present, 1 am referring my specimens to this species.

GENUS DIMORPHINA d'Orbigny, 1826

Dimorphina chapapotensis n. sp. Plate 2, fig. 4

Test elongate, cylindrical ; uniserial portion composed of about

two chambers, sutures strongly depressed, especially toward the

apertural end ; wall coarsely granular ; aperture produced.

Length 0.60 mm.

FAMILY NONIONID^

GENUS NONION Montfort, 1808

Nonion chapapotensis n. sp. Plate 1, figs. 18, 19

Test nearly circular in outline, the periphery broadly round-

ed ; chambers numerous, about eleven in the last formed coil

;

distinctly umbonate; sutures distinct, limbate, flush with the

surface except between the final chambers where they are often

slightly depressed ; wall smooth, glistening ; aperture a low arched

slit at the base of the last formed chamber.

Diameter 0.46 mm.

Occasionaly, this species shows more chambers on one side

than on the other. At first, I thought it should be placed under

the Genus Anomalina, but after studying a considerable number

of specimens, I have placed it under Nonion. These specimens

are very close to specimens usually referred to N. depressula, but

I am of the conviction that it should be made a separate form be-

cause the chambers are not inflated to give a lobate appearance

to the test and the umbilical filling with its stellate extensions is

entirely wanting.
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Nonion micrus Cole

N'onion micrus Cole, Bull. Amer. Pal., vol. 14, No. 51, p. 22, pi. 5, fig.

12, 1927.

This small species, described from the Guayabal, ranges into

the Chapapote where it is abundant at some horizons. There

seems to be no variation in form between the Guayabal and

Chapapote specimens. It makes an excellent horizon marker on

account of its varying abundance.

FAMILY HETEROHELICID^

GENUS SPIROPLECTOIDES Cushman, 1926

Spiroplectoides annectens (Parker and Jones)
Textularia annectens Parker and Jones, Ann. and Mag. Nat. Hist., ser.

3, vol. 11, p. 92, fig. 1, 1863.

Spiroplecta annectens H. B. Brady, Rept. Voy. Challenger Zoo., vol. 9,

p. 376, pi. 45, figs. 22, 23a, b, 1884.

Specimens that agree very closely with this species, occur

infrequently in tlie Chapapote. I am placing my specimens un-

der this species until opportunity is had to make direct com-

parison with the type material.

FAMILY HANTKENINID^

GENUS HANTKENINA' Cushman, 1924

Hantkenina alabamensis Cushman
Hantkenina alabamensis C\isliman, Proc. U. S. Nat. Mus., vol. 66 art.

30, p. 3, pi. 1, figs. 1-6, pi. 2, fig. 5, 1924.

Hantkenina alabamensis Cushman and Applin, Bull. Amer. Assoc. Petrol.
Gaol., vol. 10, No. 2, pp. 177, 178 pi. 10, fig. 3, 1926.

Hantkenina alabamensis Cushman, Cont. Cush. Lab. Foram. Res., vol. 1,

pt. 1, p. 7, pi. 1, fig. 11, 1925.

Hantkenina alabamensis Cushman, Cont. Cush. Lab. Foram. Res., vol. 1

pt. 3, p. 68, 1925.

This species is abundant in the sample from the type locality

of the Chapapote and is the index fossil of this formation. It can

be distinguished readily from H. brevispina by its more com-
pressed form and larger spines. It is abundant throughout its

range in the Chapapote and is very constant in its characters.

Cushman has found this form in the Upper Eocene (Jackson)

of Texas and Louisiana. It seems to be restricted to beds of

Jackson age both in the United States and Mexico. This species

•"Note: The various species of Hantkenina ai"e well limited and make
excellent markers for Mexican formations. H. aUibamensis and H.
brevispina are confined to the Chapapote; H. lonyispma to the
Guayabal and H. meaieana to the unnamed formation below the
Tempoal.
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does not range into the Alazan which should be considered Lower

Ohgocene and not Upper Eocene.

Hantkenina brevispina Cushman

HanU'enina hrevispina Cushmaai, Proc. U. IS. Nat. Mus., vol. 66, art. 30,

p. 2, pi. 2, fig. 3, 1924.

Hantkenina hrevispina Ciishman, Cont. Ciish. Lab. Foram. Ees., vol. 1^

No. 1, p. 7, pi. 1, fig. 10, 1925.

This species is also abundant at the type locality of the Chapa-

pote. It is ver\' characteristic and easily distinguished from H.

alabamensis. This form is confined evidently to the Chapapote.

It should prove to be an excellent horizon marker.

FAMILY BULIMINID^

GENUS BULIMINA d'Orbigny, 1826

Bulimina tuxpamensis n. sp. Plate 1, fig. 23

Test stout, tapering, very regular in outline, broadest near the

apertural end, very finely perforate; chambers but shghth- in-

flated, -numerous ; sutures in most specimens relatively wide,

limbate; aperture loop-like or comma shaped, extremely terminal,

the most extreme specimens having the aperture almost straight

across the end of the test.

Length 0.75 nun.

This Bulimina with its regular outline which in some specimens

tends to become slightly three sided, is a very good marker for

certain horizons of the Chapapote as its vertical range seems to

be limited. The figured specimen is from the Huasteca Petroleum

Company's well, Cerro Azul No. 75 at the depth of 1040'.

GENUS BOLIVINA d'Orbigny, 18.39

Bolivina jacksonensis Cushman and Applin
Eolivina jacl'sonensis Cushman and Applin, Bull. Amer. Assoc. Petrol.

Geol., vol. 10, No. 2, p. 167, pi. 7, figs. 3, 4, 1926.

There are specimens in the Chapapote which agree in every de-

tail with Cushman's and Applin's figures and descriptions of the

form found in the Texas Eocene. While these forms are often

abundant, in the Chapapote, the_\- are commonly overlooked on

account of their small size.

Bolivina jacksonensis Cushman and Applin, var. striatella Cushman and
Applin

Bolivina jacksoneoisis Cushman and Applin, var. striatella Cushman and
Applin, Bull. Amer. Assoc. Petrol. Geol., vol. 10, No. 2^

p. 67, pi. 7, figs. 5, 6, 1926.

This variety is associated with the true B. jacksonensis in the
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Chapapote strata. It is vei"\- similar to that form except that

the costae in the Mexican specimens appear to be less numerous

and heavier. At some horizons, this form is abundant, but on]\-

a few were found in the sample from the t}pe locality.

GENUS UVIGERINA d'Orbigny, 1826

Uvigerina byramensis Cushman, var. Plate 2, fig. 7

In the Chapapote material, there occur rarel}-, specimens of

Uvigerina that may be referred' to Cushman's U. byramensis.

While these specimens agree in general shape and arrangement

with U. byramensis the last chamber is not quite typical. On ac-

count of its small size and great rarity, it is valueless as a

stratigraphic marker.

The true U.byraiiiensis is found in great numbers in the Alazan

strata where it proves to be an excellent marker.

Uvigerina cf. U. gardnerae Cushman Plate 2, fig. 5

Uvigerm-a gardherce, Bull. Amer. Assoc. Petrol. Geol., vol. 10, No. 2,

p. 175, pi. 8, figs. 16, 17, 1926.

Only one specimen of this species was found in the Chapapote

sample from the t) pe locality. It is very close to the one de-

scribed by Cushman from Texas. While this species is never

abundant it is a .constant form throughout the Chapapote. Spec-

imens of it are present in nearly all the samples examined.

FAMILY ELLIPSOIDINID.a]

GENUS PLEUROSTO.MELLA Reuss, 1860
I'leurostomella alternans Schwager
PleurostomeUa alternans 8cliwager, Novara-Exped. Geol. Theil., pt. 2,

p. 2;!9, pi. (i, figs. 79, 80, 1866.

PleurostomeUa alterna/ns Chapman Pal. Bull. 11, New Zeal. G«ol. Sur.,

p. 41, pi. 9, fig. 9, 1926.

PleurostomeUa alternans Cushman, Cout. Gush. Lab. Foram. Res., vol. 3,

pt. 2, p. 129, pi. 25, figs. 7, 8, 28, 1927.

As Cushman has already noted under his discussion of the

Genus PleurostomeUa, the Mexican forms are very similar to P.

alternans. For the present,, it is considered best to place these

forms under this species.

GENUS NODOSARELLA Rzehak, 189.5

Nodosarella salmojraghii Martinotti Plate 1, fig. 6

NodosareUa salmojraghii Martinotti, Atti. Soc. Ital. Sci. Nat. vol. 61,

pt. 1, p. 347, pi. 7, figs. 58-60, fig. 28 (in text) 1922.

The Chapapote forp-^s of this species seem quite similar to those
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figured from Italy. The test of the Chapapote form while having

the same number and general arrangement of chambers, differs

in not being so straight and also in being slightly stouter.

GENUS ELLIPSONODOSARIA A. Silvestri, 1900

Ellipsonodosaria rotundata (d'Orbigny) Plate 3, fig. 13

Lingulina rotundata d'Orbigny, Foram. Foss. Bass. Tert. Vienne, p. 61,

pi. 2, figs. 48-51, 1846.

Nodosarella rotundata Martinotti, Atti. Soc. Ital. Sci. Nat., vol. 64, p.

178, pi. 4, figs. 18-21, 1925.

This species is identical with the forms found in Europe. It

occurs in some abundance at various horizons in the Chapapote.

It should prove to be a very good stratigraphic marker as its

vertical range appears to be limited.

GENUS DISCORBIS Lamarck, 1808

Discorbis jacksonensis Cushman and Applin

Discorbis jacksonensis Cushman and Applin, Bull. Amer. Assoc. Petrol.

Geol., vol. 10, No. 2, p. 178, pi. 9, figs. 8, 9, 1926.

Small forms that may be definitely referred to this species

described from the Upper Eocene of Texas are found infrequent-

ly in the Chapapote. It is very true to tlie Texas type.

FAMILY ROTALIID^

GENUS LAMARCKINA Berthelin, 1880

Lamarckina chapapotensis n. sp. Plate 3, fig. 16

Test nearly .circular in outline
;
periphery slightly lobulate,

fairly thin
;
generally plano-convex ; five chambers in the last

formed coil ; dorsal side evenly convex, ventral side nearly flat to

strongly concave ; sutures depressed on the ventral side, flush with

the surface on the dorsal side ; ventrally strongly umbilicate,

highly polished ; aperture rather large, opening into the umbilicus,

hidden by a rather large semicircular lip.

Diameter 0.9 nun.

Of all the described Lamarckinas, this species most nearly re-

sembles L. ocalana Cushman from the Ocala limestone. It differs

from L. ocalana in that five chambers in the last formed whorl

are constantly present, in that it is not keeled and in that it is

concave-convex instead of slightly biconvex. This species, while

rare, seems to be confined to the Chapapote,
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GENUS GYROIDINA d'Orbigny, 1826

Gyroidina girardana (Reuss)

Bf)talina girardana Reuss, Zeitschr. d. Deutach. Geol. Gesellsch., vol. 3,

p. 73, pi. 5, fig. 34, 1S51.

Gyroidina girardana Cushmaii, Jour, of Pal., vol. 1, No. 2, p. 164, pi. 25,

figs. 7-9, 1927.

This form in the Chapapote, as has been noted ah^eady by

Cushman, seems to be identical with Reuss' species. It is rather

common at many horizons of the Chapapote and probably ex-

tends into the Alazan. 1/ is very near G. guayabalensis, but differs

in shape and also in having the chambers in the last coil more

angulate. It is also considerably larger.

GENUS ROTALIATINA Cushman, 1925

Rotaliatina mexicana Cushman Plate3, figs. 3, 4

Rotaliaiina mcocicana Cushman, Cont. Cush. Lab. Foram. Res., vol. 1, pt.

1, pp. 4, 5, pi. 1, figs, la-c, 1925.

This Species is very characteristic of the Chapapote. It may be

considered one of the index fossils of that formation. While

it is never abundant, it always occurs sparingly in samples, at

least from the lower upper and middle portions of that forma-

tion. Some of the specimens have the spire considerably more

elongate but as there are all gradations, the writer does not

consider the high spiraled type as a good variety.

GENUS EPONIDES Montfort, 1808

Epinoides umbonata (Reuss) Plate 2, fig. 6

Rotalina umbonata Reuss, Zeitschr. d. Deutsch. Geol. Gessellsch., vol. 3,

p. 75, pi. 5, figs. 35a-c, 1851.

PulvinuUna umbonata Reuss, Denkschi. d. k. Akad. Wiss. Wien., vol. 25,

p. 206, 1866.

PulvinuUna umbonata Hantken, Mittheil Jahrb. d. k. ungar Geol. Anstalt,

vol. 4, p. 77, pi. 9, figs. 8a-e, 1875.

This form seems very close to the European form described by

Reuss. For the present, I am placing it under his species.

FAMILY CASSIDULINID^
GENUS PULVINULINELLA Cushman, 1926

Pulvinulinella culler (Parker and Jones) var. mexicana Cole
PulvinuJinella cuJter Cushman, Jour, of Pal., vol. 1, No. 2, p. 167, pi. 26,

figs. 8, 9, 1927.

Pulvinulinella culter (Parker and Jones) vai-. mexicana Cole, Bull. Amer.
Pal., p. 31, pi. 1, figs. 15, 16, 1927.

This variety described from the Gua}abal, extends into and

probably through the Chapapote formation. It is not abundant

in any of the samples that I have seen, but is persistent through-

out its range, from one to ten specimens, occurring in most of

the samples studied. It has only slight significance in strati-

g : phic determinations.
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GENUS CASSIDULINA d'Orbigny, 1826

Cassidulina globosa Hantken

Cassklulina globosa Hantkeii, A Magy. kir. foklt. in. Eukou., vol. 4, p.

54, pi. 16, fig. 2, 1875 (1876).

Cassidiilina globosa Hantken, Mittheil Jahrb. d. k. ungar Geol. Anstalt.,

vol. 4, p. 64, pi. 16, fig. 2, 1875 (1881).

Cassidulina alobosa Cushman Jour, of Pal., vol. 1, No. 2, p. 167, pi. 26,

fig. 13, 1927.

Cassidulina globosa Cole, Bull. Amer. Pal., vol. 14, No. 51, p. 32, 1927.

This species of Cassidulina, which Cushman has ah-eady re-

ported, occurs rarely in the Chapapote. At some horizons, it be-

comes rather abundant, but in the horizon represented at the type

locahty of the Chapapote formation, it is rare. It is very con-

stant in form throughout its range in the Mexican Eocene forma-

tions.

FAMILY CHILOSTOMELLID^

GENUS CHILOSTOMELLOIDES Cushman, 1926

Chilostomelloides oviformis (Sherborn and Chapman)

Lagena (Obliquina) ovi.formis Sherborn and Chapman, Jour. Roy. Micro.

Soc, p. 745, pi. 14, figs. 19a.-d, 1886.

Chilostomella oviformis Sherborn and Chapman, Jour. Roy. Micro. Soc,
; -

.

p. 485, pi. 11, fig. 13, 1889.

Chilostomelloides oviformis Cushman, Cont. Gush. Lab. Foram. Res., vol.

1, pt. 4, p. 77, pL 11, figs. 17a-d, 21a-c, 1926

Chilostomelloides oviformis Cushman, Jour, of Pal., vol. 1, No. 2, p. 168,

pi. 26', fig. 10, 1927.

Specimens of this species are encountered rareh' in the Cha-

papote. Cushman has hsted it from the t3pical Alazan. I doubt

if this species occurs in the Alazan, as I have not seen it in any

of the samples which I have regarded as typical Alazan. Although

it is rare, it should be a good marker for certain horizons of

the Chapapote.

FAMILY GLOBIGERINID^

GENUS GLOBIGERINA d'Orbigny, 1826

Globigerina buUoides d'Orbigny

G\obigerina bulloides d'Orbigny, Ann. Sci. Nat., vol. 7, p. 277, 1826.

Globigerina bulloides H. B. Brady, Rept. Voy. Challenger Zoo., vol. 9,

p. 593, pi. 77, figs. 3-7, 1884.

This is a common species at some horizons of the Chapapote.

It is valueless as a stratigraphic marker on account of its great

vertical and horizontal ransre.
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Globigerina cerro-azulensis n. sp. Plate 1, figs. 11, 12, 13

Test relativelx large for the genus, rotaliform, dorsal side

ver\- flat, ventral side strongly convex, peripher\- angulate,

clianibers few, inflated, about four in tlie last formed coil, rapid-

ly increasing in size so that the last makes up cner one-fourth

"of the test ; sutures distinct, depressed ; wall very finely granular;

aperture rather large, extending from the periphery to the um-
bilicus.

Diameter 0.54 nun. Height O.'So unn.

The erecting of this species required considerable courage on

my part, as it is ver\ near the form to which Cialhnvay and Wiss-

ler applied the name G. crassafonnis. It differs from this

species in not being umbilicate and in the less angularit}- of the

peripher\ . The aperture is also larger and the shape of the

chambers slightly different.

Globigerina eocaena Gumbel Plate 1, fig. 20

GJohi(/erina eocana Guinlu'l, Abh. k. bay. Akad. Wiss., vol. 10, p. 662^

pi. 2, figs. 109a-b, 1868.

llie specimens of tliis form from the Upper Eocene of Mexico

are ver\' similar to the species described b)' Gumbel fi'om 'the'

Upper Eocene of the Bavarian Alps. The specimens appear' so

near like figures given by Gumbel that no differences could be

noted.

Globigerina eoccenica Terquem Plate 1, fig. 10; Plate 3, fig. 8

Glohigerimi eoccenica Terquem, Mem. Soc. Geol. de France, ser. 3, No. 2,

p. 86, pi. 9, fig. 4, 1882.

This species is verv close to the one described by Terquem

from the Eocene of France. It is abundant and characteristic of

certain horizons of the Chapapote and should make an excellent

marker on account of its abundance.

Globigerina inflata d'Orbigny

Globigerina infJala d 'Orl)igny, Hist. Nat. Isles^ Canaries, vol. 2, pt. 2,

Forams. p. 1:54, pi. 2, figs. 7-9, 18:^9.

Glohiqerina inflain H. B. Brady, Kept. Voy. Challenger, Zoo., vol. 9,

p. 601, p. 79, figs. 8-10, 1884.

Globigpriud infJaia Cole, Bull. Amer. Pal., vol. 14^ No. ol, p. .S3, pi. 4,

'fig. 19, 1927.

Except on the basis of state of preservation, the (iuaxabal and

Chapapote forms of this species can not be distinguished. 'Idiis
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species has a great range in the Tertiary formation of Mexico and

elsewhere. It is very abundant at most all horizons. For strati-

graphic work, this species has no significance.

Globigerina mexicana Cushman Plate 2, fig. 11

Globigerina mexicana Cushman, Cont. Cush. Lab. Foram. Res., vol. 1,

No. 1, p. 6, pi. 1, figs. 8a, b, 1925.

Glohigerina mexicana Cushman, Jour, of Pal., vol. 1, No. 2, p. 168, pi.

26, figs. 16, 17, 1927.

This Striking species is confined to the lowest eighty feet of

the Chapapote. Its short vertical, but wide horizontal range

makes it a splendid marker. In some samples, this form is very

abundant. The figured specimen is from the Huasteca well,

Cerro Azul No. 75 at 1 100'.

FAMILY ANOMALINID^

GENUS ANOMALINA d'Orbigny, 1826

Anomalina dorri n. sp. Plate 3, figs. 1, 2

Test nautiloid, slightly asymmetrical, composed of about three

coils with 8-10 chambers in the last formed volution; umbilici in

most specimens concave, although in some the dorsal umbilicus

is slightly convex ; wall coarsely perforate ; ventrally the sutures

raised into distinct welts or ridges which sometimes extend over

to the dorsal side, with the exception of the last suture which is

generally depressed; dorsally the sutures are flush with the sur-

face or slightly depressed; periphery broadly rounded; aperture

a narrow .curved slit at the base of the last chamber.

Diameter 1.25 mm.
This Anomalina is one of the most striking species of the Cha-

papote to which it is confined. Although it is rare, it is generally

found in samples from all horizons. The highly raised sutures

makes this species distinct from all the described species of

Anomalina.

This species is named in honor of Mr. James B. Dorr, Paleon-

tologist of the Huasteca Peroleum Company at Tampico, Mexico.

Anomalina grosserugosa (Gumbel) Plate 1, figs. 16, 17

Truncatulina grosserugosa Gumbel, Abh. k. bav. Akad. Wiss., vol. 10, p.

'660, pi. 2, fig. 104, 1868.

Anomalina grosserugosa H. B. Brady, Kept. Voy. Challenger, Zoo. vol.

9, p. 673, pi. 94, figs. 4, 5, 1884.

Anomalina grosserugosa Chapman, Proc. Calif. Acad. Sci., ser. 3, vol. 1,

p. 253, pi. 30, fig. 9, 1900.

This well known and much described species occurs in the
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Qiapapote. It follows the t}pe, as described I))- Gumbel, very

closel}-. It is rather characteristic of the Chapapote. but I can-

not say that it is confined to that formation entireh, as I have

seen specimens in other Mexican formations that resemble this

one closely, but this may have been due to contamination.

Anomalina umbonata Cushman

Anomalina umbonata Cushman, Bull. Anicr. A/soc. Petrol. GeoL, vol. 9,

No. 2, p. 300, pi. 7, figs. 5, 6, 1925.
Anomalina umbonata Cushman, Jour, of Pal., vol. 1, No. 2 p. 170, pi.

27, figs. 10, 11, 1927.
Anonmlina umLonata Cole, Bull. Anier. Pal., vol. 14, No. 51, p. 35, 1927.

Except in the matter of state preservation, specimens of this

species are identical with those from the Moctezuma river and
from the type locality of the Guayabal. It is one of the few fos-

sils which occur abundantl}- in the Guayabal, but extends into

the Chapapote. It is very rare in the Chapapote formation and
is valueless as a stratigraphic marker.

GENUS CIBICIDES Montfort, 1808

Cibicides tuxpamensis n. sp. Plate 1, figs. 2, 3; Plate 3, figs. 5, 6

Test large, plano-convex to bi-convex, ventral side very

strongly convex ; dorsal side only slightly so, 7-9 chambers in the

last formed whorl ; wall coarsely perforate, sutures limbate es-

pecially on the ventral side ; flush with the surface, except be-

tween the last formed chambers on the dorsal side where they are

slightly depressed ; a large umbonal mass of clear shell material

ventrall}' ; aperture only extending very slightly over on the

dorsal side.

Diameter 1.20 mm.

This species differs from the common Cibicides in the Guava-
bal which I have referred to C. conoidcus Gallowa\- and Wissler,

in its greater size, smaller number of chambers in the final vo-

lutif)n and its greater biconvexity. I am also rtguring slightlv

smaller specimens which are evidently the megalospheric form of

this species.
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SOME FURTHER NOTES ON THE GUAYABAL FAUNA

Since the publication of my paper in vol. 14, No. 51, of this

Bulletin, I have found the following species which were not

previously reported from this formation and one species which it

is necessary to revise. The following specimens are all from

the sample taken at the type locality of the Guayabal.

Ceratobulimina eximia (Rzehak)

Pulvinulina eximia Rzehak, Ann. K. K. Nat. Hofmuseums, vol. 3 pt. 3,

p. 263, pi. 11, figs. 7a-c, 1888.

CeratoiuHmina eximia Gushman, Cont. Gush. Lab. Foram. Res., vol. 3,

pt. 4, p. 174, pi. 29, figs. 3, 4^ pi. 30, figs. 12-16, 1927.

Botalia dorri Cole. Bull. Amer. Pal., vol. 14, No. 51, p. 29, pi. 4, figs.

5, 6, 1927.

In the paper on the Guayabal, I classified this form under the

wrong genus, due to the aperture being broken away. I have had

the opportunity, since that time, of examining specimens from the

Claiborne of the United States. With a complete series from that

formation and a set of younger specimens from the Guayabal, I

have been able to correlate it properly under Rzehak's species.

The finding of this form helps to substantiate my contention in

regard to the age of the Guayabal.

Nodosaria arundinea Schwager

Nodosaria arundinea Sehvrager, Novara Exped. Geol. Theil. pt. 2, p. 211,
pi. 5, figs. 43-45, 1866.

Nodosaria arundinea Gushman and Hanna, Proc. Calif. Acad. Sci., vol.

16, No. 8, p. 215, pi. 13, fig. 14, 1927.

This species has been recorded from the Eocene of

Europe and has been found also by Gushman and Hanna in the

Eocene of California. It occurs very infrequently in the

Guayabal.

Chilostomella oyoidea Reuss Plate 2, fig. 10

CMlostomella ovoidea Reuss, Denksclir. Akad. Wiss. Wien., vol. 1, p.
380, pi. 48, figs. 12a-e, 1850.

CMlostomella ovoidea Gushman, Cont. Gush. Lab. Foram. Res. vol. 1

pt. 4, p. 74, pi. 11, figs, la-e, 1926.

The Guayabal specimens are very near Reuss' species. Chilos-

tomella ovoidea is found only infrequently in the Guayabal.
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Robulus propinquus (Hantken)

Ci'istellaria propinqua Hantken, K. ungar. geol. Anstalt, vol. 4, p. 52,

pi. 5, fig. 4, (1876 [1881]).
Cristellaria propinqiui Ciishnian and Applin, Bull. Amer. Assoc. Petrol.

Geol., vol. 10, No. 2, p. 172, pi. 8, fig. 9, 1926.

The Guayabal specimens appear to be identical with the Euro-

pean and Texas forms. Only a few specimens have been found.

Siphonina claibornensis Cushman

Siphonina claibornensis Cushman, Proc. U. S. Nat. Mus., vol. 72, art. 20,

pj). 4-5, pi. 3, figs. 5a-c.

This species occurs rather commonly in the Guayabal where

it is associated with S. tenuicarinata.

A NEW LEPIDOCYCLINA FROM THE UPPER OLIGO-

CENE IN MEXICO

Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; Plate 4, figs. 1-8

Test thin, waferlike without any pronounced umbo
;
generally

flattened, but occasionally slightly sellseform ; surface smooth,

occasionally obscurely reticulate, especially toward the mar-

gins ; entirely without papillae, excepL a few very small ones which

are sometimes present in the umbonal region.

Embryonic chambers nearl}- equal, separated by a straight

wall ; outer wall moderately thick, about 0.028mm.
;
greatest diam-

eter of the embryonic chambers 0.53mm., the least 0.42mm.

Equatorial chambers hexagonal, becoming ogival in the outer

rings.

In the vertical section, the number of lateral chambers over

the center in the megalospheric form, on each side of the ecjua-

torial chambers are 5 to 6, which graduall}'. decrease in number

toward the periphery. Equatorial chambers very small at the

center, graduall}' increasing in size as the}- approach the peri-

phery until they occupy the entire thickness of the test. At the

periphery, the equatorial chambers are twice as high as broad.

The lateral chambers are low, compressed and relatively thick

walled
;
pillars few and weakly developed.

Diameter of the megolosjiheric form 8 mm: thickness 0.70 to 0.80 mm.
One form of the species developes lobes to such an extent that

it almost forms a cross. All graduations between the ])erfectb

round forms and the extreme develo])ment of the "cross" form,

ma}- be found, although the lobate forms are rather scarce.
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This species is nearest Lepidocyclina parinda Cushman, from

whicli it differs in its larger size, more compressed form, weakly

developed pillars and finer papillse.

It occurs in great abundance in a claxey layer above a massive

sandstone in a quarry on the Huasteca Petroleum Company's

golf course opposite Tampico. The holotype is from this locality.

Associated with this form are a few Lepidocyclina sp. aff. L.

inorgani, abundant Rotalia sp. (figured by Cushman in the Jour-

nal of Paleontology PI. 26, fig. 5) and Themeon sp. also abundant.

These forms seem to characterize this horizon which from its

position may be assumed to be Upper San Rafael, very near the

Miocene contact.

Dr. Vaughan, in whose honor this species was named, was

kind enough to examine specimens of this species at my request.

He informs me that he has known of this species from Antigua

for a number of years. To date, he had not applied a name to

it because of his doubt as to its relation to parimla. However,

he says, "It appears to me to be more closely related to L. parvtila

Cushman, but that species is usually thicker through the center,

even to being inflated and the papillse are coarser. However,

there is a tremendous amount of variation. Since I have not yet

reached a positive decision regarding what to do with the form,

I hesitate to advise you. Because of the two differences above

mentioned, I should hesitate to apply the name parvula to it, but

the form runs very close to the flatter varieties of parvula."

In the future, with more work and more specimens, Lepido-

cyclina waylandvaughani may prove to be only a variety of

parvula, but as the differences noted seem constant for the Mex-
ican forms and the true parvula or even anything approaching it

have not been found in Mexico to date, the author feels that this

form is deserving of specific rank.

Lepidocyclina aff. L. morgan! Lem. and Douville Plate 4, fig. 9

Lepidooyclina cf. marginata H. Douville, Bull. See. Geol. de France,
ser. 3, vol. 18, p. 1001, 1900.

Lepidocyclina morgani Lem. and E. Douville, Soc. Geol. de France
Paleont., vol. 12, Mem. 32, p. 17, pi. 1, figs. 12, 15, 17;
pi. 2, figs. 4, 12; pi. 3, fig. 2, 1904.

Lepidocyclina morgani Cushman^ Carnegie Inst., Washington, Pub. 291,

p. 59', pi. 11, figs.'l to 3, fig. 7, (in text) 1919.

This forms seems to be the only other Lepidocyclina associated



223 Coi,E: Mexican Forams. 23

with waylandi'aughani at the horizon under discussion. It is

fairly rare. To date, I have not been able to obtain a megalo-

spheric form, but the microspheric seems very close to L.

morgani.

MEXICAN FORAMINIFERAL LITERATURE

No attempt has been made to give a com])lete synonymy,

but for the convenience of future workers on the Mexican

Foraminifera, a list is given of the papers which have specifi-

cally described Mexican forms.

1. Cole, W. S. A Foraniiuiferal Fauna from the Guayabal J^orniation

in Mexico. Bull. Amor. Pal., vol. 1-1, No. 51, pp. 1-46, pis. 1-5, 1927.

2. Cushman, J. A. American Species of Orthophragmiua and Lepido-

cyclina. U. S. Geol. Sur. Prof. Paper 125, pp. ;i9-105, pis. 7-35, 1920.

3. A New Genus of Eocene Foraminifera. Proc. U. S.

Nat. Mus. vol. 66, art. 30, pp. 1-4, pis. 1-2, 1924.

4. An Eocene Fauna from the Moctezuma River Mex-
ico. Bull. Amer. Assoc. Petrol. Geol., vol. 9, No. 2, pp. 298-303, pi.

6-8, 1925.

5. , NevF Foraminifera from the Upper Eocene of Mex-
ico. Cont. Oush. Lab. Foram. Res., vol. 1, pt. 1, pp. 4-10, pi. 1, 1925.

6. - -. Some New Foraminifera from the Velasco Shale in

Mexico. Cont. Gush. Lab. Foram. Res., vol. 1, pt. 1, pp. 18-23, pi. 3,

1925.

7. Notes on the Genus Tritaxilina. Cont. Cush. Lab.
Foram. Res., vol. 1, pt. 3, pp. 62-65, pi. 10, 1925.

8. Forfuninifera of the G«nei'a Si]»liogenerina and Pav-

onia. Proc. U. S. Nat. Mus., vol. 67, art. 25, pp. 1-24,, pis. 1-6, 1926.

9. The Foraminifera of the Vj?lasco Shale of the Tani-

pico Embayment, Bull. Amer. Assoc. Petrol. Geol., vol. 10, No. 6, pp.
581-612, pis. 15-21, 1926.

10. - Some Fossil Bolivinas from Mexico, Cont. Cusli. Lab.
Foram. Res., vol. 1, pt. 3, pp. 62-65, pi. 10, 1925.

11. ._, A Peculiar Frondicularia from Mexico and Trinidad,

Cont. Cush. Lab. Foram. Res., vol. 1, pt. 4, pp. 88-89, pi. 13, 1926.

12. Some Foraminifera from the Mendez Shale of East-

ern Mexico. Cont. Cush. Lab. Res., vol. 2, pt. 1, pp. 16-27, pis. 2, 3,

1926.

13. New and Interesting Foraminifera from Mexico and
Texas. Cont. Cush. Lab. Foram. Res., vol. 3, pt. 2, pp. 111-119, pis.

22, 23, 1927.

14. Foraminifera of the Genus Siphonhm. aaid Related
Genera. Proc. U. S. Nat. Mus., vol. 72, art. 20, pp. 1-15, pis. 1-4, 1927.

15. Some Notes on the Genus Ceratobulimina. Cont.

Cush. Lab. Foram. Res., vol. 3, pt. 4, pp. 171-179, pis. 29, 30, 1927.

16. Douville, H. Los Orbitoides de la region petroliFere du Mexique.
France, Soc. geol. Compte rend, som., seance, 21 feve. p. 34, 1927.

17. Galloway, J. J. Notes on the Genus Polylepidina anil a New Species,

Jour, of Pal., vol. 1, No. 4, pp. 299-304, pi. 51, 1928.

18. Vaughan, T. W. American and European Tertiary Larger Foramin-
ifera. Bull. Geol. Soc. of Am., vol. 35, pp. 785-822. pis. 30-36, 1924.
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Plates 1-4

Note: Unless otlierwise stated under the description of the

species, all the holotypes are from the type locality of the

Chapapote. With the exception of the Lepidocyclina holotype,

all the others have been deposited in the Eocene collection of

Professor G. D. Harris at Cornell University. The figured holo-

types and paratypes of the Lepidocyclina, I am retaining in my
personal collection for the present.

Prnited plates furnished by Mr. W. S. Cole. -- Kd.^
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Explanation of Plate i

Figure Jrage

1. Hemicristellaria scitula (Berthelin) x 40 9

2. Cibicides tuxpamensis n. sp; ventral view of megalospheric form

X 40; paratype -— 19

3. Cibicides tuxpamensis n. sp; dorsal view of megalospheric form
X 40; holotype 19

4. Lenticulina convergens (Bornemann); side view x 25 : 8

5. Lenticulina convergens (Bornemann); apertural view x 25 8

6. Nodosarella salmojraghii Martinotti x 25 13

7. Triloculina gibba d'Orbigny x 25 7

8. Triloculina gibba d'Orbigny; end view x 25 1 7

9. Polymorphina spathulata Terquem; x 40 . . 10

10. Globigerina eocenica Terquem; ventral view x 40 17

11. Globigerina cerro-azulensis n. sp; dorsal view x 25; holotype 17

12. Globigerina cerro-azulensis n. sp; side view x 25; holotype 17

13. Globigerina cerro-azulensis n. sp; ventral view x 25; paratype .— 17

14. Lenticulina chapapotensis n. sp; side view x 25; holotype 7

15. Lenticulina chapapotensis n. sp; end view x 25; paratype 7

16. Anomalina grosserugosa (Gumbel); apertural view x 25 18

17. Anomalina grosserugosa (Gumbel); dorsal view x 25 18

18. Nonion chapapotensis n. sp; side view x 40; holotype 10

19. Nonion chapapotensis n. sp; apertural view x 40; paratype ... . 10

20. Globigerina eocaena Gumbel; ventral view x 40 17

21- Tritaxilina mexicana Cushman; young specimen x 25 . ___. 7

22. Tritaxilina mexicana Cushman; adult specimen x 25 • 7

23. Bulimina tuxpamensis n. sp; x 25; holotype 12

24. Vulvulina advena Cushman; young specimen x 25 6
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Explanation of Plate 2

Figure Page

1. Haplophragmoides chapapotensis n. sp. x 50; holotype - - 5

2. Clavulina communis d'Orbigny; smooth form x 50 - — 7

3. Clavulina communis d'Orbigny; more arenaceous type x 50 7

4. Dimorphina chapapotensis n. sp. x 80; holotype 10

5. Uvigerina cf. U. gardnerae Cushman and Applin; x 80 . 13

6. Eponides umbonata (Reuss); dorsal view x 80 . . .. 15

7. Uvigerina bj'ramensis Cushman; var. x 80 — 13

8. Lagena sesquistriata Bagg; x 80 — — — 9

9. Textularia chapapotensis n. sp. x 50; holotype -— 6

10. Chilostomella ovoidea Reuss; x 80 20

11. Giobigerina mexicana Cushman; x 50 18
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Explanation of Plate 3

Figure Page

1. Anomalina dorri n sp; ventral view x 25; holotype 18

2. Anomalina dorri n, sp; dorsal view x 25; paratype 18

3. Rotaliatina mexicana Cushman; elongate form x 40 . 15

4. Rotaliatina mexicana Cushman; normal form x 40 - - 15

5. Cibicides tuxpamensis n. sp; ventral view of microscopic form x

25; holotype 19

6. Cibicides tuxpamensis n, sp; dorsal view of microspheric form x

25; paratype - - — 19

7. Textulara eocenica^ Gumbel; x 25 . 6

8. Globigernia eocenica Terquem; dorsal view x 40 17

9. Reophax nevini n. sp. x 25; holotype . . __. 5

10. Robulus plummerae n. sp. x 25; holotype 8

11. Nodosaria sp; x 25 -— 8

12. Nodosaria jacksonensis Cushman and Applin; x 25 . . 8

13. Ellipsonodosaria rotundata (d'Orbigny); x 25 . ._ 14

14. Fissurina romettensis Seguenza; x 40 . .. 9

15. Saccammina sphaerica G. 0. Sars; x 25 - - 4

16. Lamarckina chapapotensis n. sp; ventral view x 40; holotype . _. 14

17. Vulvulina advena Cushman; adult specimen x 25 - 6
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Explanation of Plate 4

Figure Page

1. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; cross form;

diameter of actual specimen 7mm.; paratype -- 21

2. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; external

view not greatly magnified; actual dameter of specimen 8mm.;

holotype ^^

3. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; horizontal

section; paratype -
21

4. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; vertical

section; diameter of actual specimen 6.5mm.; paratype - 21

5. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp. vertical sec-

tion; dameter of actual specimen 6.5mm.; paratype .. . 21

6. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; greatly en-

larged; diameter of actual specimen 8mm.; holotype - — - . 21

7. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; horizontal

section of another paratype; diameter of actual specimen 6.7mm.; 21

8. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; another

horixontal section; diameter of actual specimen 8mm.; paratype 21

9. Lepidocyclina aff. L. morgani Lem; diameter of actual specimen

5mm. 22

10. Lepidocyclina (Lepidocyclina) waylandvaughani n. sp; vertical

section; diameter of actual specimen 6mm.; paratype ... 21
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INTRODUCTION

The purpose of tliis paper is to contribute additional infor-

mation of the rapidl\- increasing knowledge of the Caribbean

Miocene deposits of northern South America. During the course

of geologic investigations in Colombia the writer was aiforded

opportunity of making collections in horizons ranging from Cre-

taceous to Quaternary in various parts of the country ; but at

this time only a few notes on the Miocene paleontology can be

given. Permission to publish has been most generously granted

by Mr. J. E. Brantly of the Colombian Atlantic Refining Com-

pany to whom the writer has been constantly indebted for his

interest and co-operation.

Whenever possible the Colombian specimens have been com-

pared with other Caribbean Miocene forms in the Paleontologi-

cal Laboratory of Cornell University, abl\' presided over by Prof.

G. D. Harris, to whom I am grateful for publishing this article,

and with whom it has been a constant source of pleasure to be

associated. On this occasion, also, I wish to offer my thanks to

Mr. George L. Green and Mr. C. C. Addison for their co-opera-

tion in collecting the material. *

GENERAL NOTES

The marine Miocene deposits of Colombia are widespread

in their occurrence. According to Anderson^ the\- occur from

Rio Hacha westward to the Gulf of Uraba and to unknown dis-

tances in the valleys of San Jorge and Sinu rivers. The writer

has made collections in the departments of Atlantico, Bolivar and

Magdalena and is cognizant of a great thickness of Miocene

beds in the Atrato river valley. Deposits which are contempor-

aneous in age to a portion of the Miocene section of Colombia

are known in the state of Ealcon, Venezuela, and in Trinidad

as well as in Costa Rica, the Canal Zone. Panama, San Domingo,

and Mexico. In Colombia these formations arc composed, for

the most part, of sandstones, shales and marls.

1 Anderson, F. M., Orit^inal source of oil in Colombia : Hull. Amer. Assoc.

Pet. (leol., Vol, lo, No. 4, pp. 382.404, 1926.
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Literature pertaining to the paleontology of the Colombian

Miocene is rather scant, although there is considerable that

has been written on related areas. The short paper by Pilsbry

& Brown- on "Oligo.cene fossils from the neighborhood of Carta-

g-ena, Columbia" was the first short systematic treatise deal-

ing with some of the mollusca found in w^hat are now regarded

as Miocene beds near Cartagena. In 1919 Cooke^ listed a num-

ber of forms from a few of the same localities from which

the present fauna is described, and recently Anderson* has pre-

sented a brief review of the stratigraphy of a portion of the

Miocene section in the department of Atlantico giving a list of

some of the more characteristic forms from "Stage M". This

is a coarse sandstone, cjuite fossiliferous, and possibly rests

unconformably on the underlying older formation. It is Ander-

son's belief that this stage is older than any other similar group

of the Miocene in Colombia.

Mr. George L. Green and the writer made two collections in

the Department of Atlantico, one between Las Perdices and

Puerto Colombia from a light brown sandstone and the other

near LTsiacuri from an earthly brown marl. Mr. Addison made

several collections from various localities along the coast and

to the south. LTnder the description of each species its locality

will be given. In the Department of Magdalena, Miocene fossils

were found at various intervals south of Fundacion, near Par-

aiso and between Paraiso and Flores de Maria. The material

is predominantly sandstone, generally dirty gray in color altho

sometimes reddish or yellowish brown depending upon the

amount of oxidation of the iron present. The Miocene sediments

south of Fundacion appear in places to unconformably over-

lie the igneous materials comprising the western flank of the

Santa Maria mountains. About eight kilometers or so south

of Calamar and at Buenavista, Miocene hills fringe the margin

of the Magdalena river and dip to the southeast. The Miocene

sediments of the Department of Bolivar between Zambrano and

^Acad. Nat. Sci. Phil. Proc, Vol. 69, Pp. 32-41, 1917

-U. S. Nat. Mus. Bull. 103, Pp. 588,589, 1919

iThe marine Miocene Deposits of North Colombia; Calif. Acad. Sci, Proc,
4th ser., Vol. 16, No. 3, Pp. 87-95, 1927.
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Jesiis del Monte on the rorul to Cnrmcn, dip to the southeast

mf)nochnaIly away fidi.i the (tide:- scd i,.onts foiininj^- the folds

of the central ran^c of liills. In the section from Zanibrano to

Carmen tw<j collections were made, one ahont four kilometers

oast of the hacienda of Ivsperanza, the other just east of jesus

del Monte on a strike ri(lsi;-e of sandstone overlooking^ the town.

The thickness of Miocene in the Zambrano-Carnien section may
approach as much as live thousand feet. The fossils from Jesus

del Monte are strati.^raphically lower than those east of l^si)cr-

anza.

The conclusion tliat the fossils are of Miocene aj^e has been

ai'rivcd at hy conel.'ition with other known sjjecies fi'om Carib-

bean Miocene deposits and by tlie strati.-^raphic relations of

the beds.

l)h:SCKll'TI()N of SITXTES

ClasH PKLPX;YI'()I)A (ioldfuss

Order IMIIONODESMACIEA D.ill

Suporfamily AIiCA('KA DeshayoH

Family ARCID/I'] Dall

(;»iuis SCAI'IIARCA (Jray

Scapharca urandis colomhiciisis Wicshotd, ii. siilisp. I'l. I, Fijj. 1

Area ^randis l'iisl)ry, Acad. Nat Sci. Phil. Proc, Vol. 7:5, Pt. 2, P. 404,

PI. 40, FiK. 1, 1921 (Not of IJrodcrip & Sowerby?).
Cf. Seapharea (Seapharea) patrieia Maury, lUill. Aiiior. Pal., Vol. 10, No.

12, 1'. 57, ]'l. 2, FiK. Ti, 1!»2.'').

Area a(T. urandis Cocke, U. S. N;i(,. Mus. liull. I(i:i, P. .")HH, I'.M!).

This is a lar^e, thick-shelled form orn;uiienled with -'_s '•' -^'^

^tron,^, radiating; I'ibs. These may be somewhat ronmled or

llattened on top ;iud are j^enerally of the same width as the well

channeled inlersjiaces. Concentric growth lines impart a beaded

a|)pearance to the r.'idiatinj^ costa-, the de\elopmenl of which

varies on different si)ecimens. ( )n nearly .ill shells, however,

the beading is more stronj.,dy pronounied than on the recent

i'acilic form known as Scapharca (jraitdis. ( )tlier\vise the fossil

and lecent forms are ver\- similar.
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The outline of the shell is generally obtusely triangular with

a marked tendency to become swollen when adult, especially

near the ventral margin. Posteriorly it- is somewhat attenuated

and truncated. The cardinal area is broad and high. Some

specimens show a downward projecting growth of calcium car-

bonate over the anterior muscle scar resembling somewhat a

modified uvula of the human throat. This is well developed on

some of the larger forms of the recent grandis.

Dimensions: Alt. 93 mm; Long. 93 mm.

This is a varietal form of the widely distributed fossil gen-

erally referred to as Area grandis or patricia depending upon

the interpretation of the describer. In 1850 Sowerby'' described

but did not figure a species from Santo Domingo which he called

Area patricia. In discussing it he said: "Distinguished from

A. grandis by its form, which is much more rounded at the in-

ferior margin ; by the angularity of its radiating ribs, which

are moreover more numerous ; and by the narrowness of the line

formed by the row of hinge teeth, and the recurved posterior

of the same row."

Thinking that Area patrieia resembled Area grandis (an in-

ference derived from Sowerby's comparison with grandis)

Gabb'^ later decided that a suite of Areas which he collected from

Santo Domingo v^ere really identical with the recent grandis

and relegated the name patrieia to synonymy. Gabb also sub-

sequently regarded A. chiriquiensis a synonym of A. grandis,

but the former is now regarded as a distinct species.

In revising Gabb's material, Pilsby^ considered that the ex-

tremely large Area in the Santo Domingan collection was not

the one that Sowerby meant to be patricia and suggested that

A. chiriquiensis might be the species Sowerby had in mind for

patrieia. Hence he called the larger form grandis believing the

fossil to be similar to the recent form. Maury^ previously, how-
ever, considered the large Area as patrieia, and recognizing

a difference between it and the recent grandis decided to retain

the name originally given by Sowerby.

•"'Geol. Sec. London, Quart. Journ., Vol. 6, p. 52, 1850.
6Amer Phil Soc Trans., n. ser., Vol. 15, P. 253, 1873.
"Acad. Nat. Sci. Phil. Proc, Vol. 73, P. 404, 1921
sBuU. Amer. Pal., Vol. 5, No. 29, p. 338, 1917.
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The larger Areas in the Santo Domingo collection are nn-

doubtedly very close to the recent (inuidls altho the majority

have higher and narrower umbos.

In order to clear up this "picturesque muddle" W'oodring"

sent for a cast of tlve holotype of patricia and found that it is

very different from either (jrandis or chiriquiensis. Woodring

found the cast to bo identical with Scapharca tolepia Dall and

the synonymous S. arthiirpciiuelli Maury. If this is so it clears

up a clouded situation. There is one point to be considered how-

ever. Is the cast of the holot}pe actually of the shell that Sower-

by meant as patricia? There are several reasons for entertain-

ing some doubt. In the first place there is no resemblence be-

tween adult forms of tolepia and grandis. Why then did Sowerb\-

compare his specimen with grandis';: Why did he gi\ e it the

name patricia which in itself indicates a noble, patrician form.

Neither tolepia or arthurpennelli would be grand enough to sug-

gest the name patricia. And finally the fact that there are

large shells that closel}- resemble the recent grandis makes us

believe that the true . /. patricia may be the A. patricia of Maury

or the A. grandis of Gabb.

Woodring, however, has penetrated as far into the heart of

the situation as may be possible. If the holotype cast truly re-

sembles the patricia of Sowerby, misinterpretations have been

rectified. If the type has been lost, mislabeled or mishandled

the matter still stands subject to diverse interpretations.

In naming the Colombian specimen a subspecies of grandis

I am conforming with Woodring's suggestion. It is undoubtedly

very similar to the recent form of grandis but inasmuch as there

are recognizable differences and to avoid more ambiguity in the

literature I have decided to call it under the subspecific name of

colomhiensis. Pilsby has several forms from Colombia which

he regards as the true grandis. Our form I believe is identical

with the one Pilsbry figured. It is also very close to . /. patricia

Maury from Trinidad.

Localities.—Usiacuri ; near Puerto Colombia ; near Piedras

de Afilar, Dept. of Atlantico, near Cartagena, l^ept. of Bolivar.

oScience, Vol. 62, No. 1614, pp. 618, 519, 1925.
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Age.—Middle—Upper Miocene.

Distiibution.—Nearl}- identical forms are found in Venez-

uela, San Domingo, Trinidad and Tobago?

Scapharca grandis var. cedralensis, n. var. PI. 1, Figs. 2, 3.

This form seems to represent still another varietal phase of

grandis. It differs from colomhiensis in having a somewhat

thinner shell and in being less SAvollen. The number of ribs vary

from twenty-five to twenty-eight. These are strong, quadrate,

separated by well channeled interspaces of the same width as the

ribs. The shell is obtusely noded generally on the anterior.

Many specimens have a shallow but broad sulcus ventrically.

Dimensions: Alt. 60 mm; Long. 65 mm.

This Species appears to be closely related to S. chiriqiiiensis

websteri Pilsbry from Haiti, but it has few^er, less prominently

noded ribs.

Locality.—Near Cedral, Dept. of Atlantico.

Age.—Middle - Upper Miocene.

Scapharca chiriquiensis Gabb var. bolivari Weisbord, n. var. PI. 1, Figs. 4-9

Shell of medium size, varying considerably in shape. Some
of the larger shells are much like cJiiriquiensis lacking, however,

the twisted appearance so characteristic of the Santo Domingan
species. Some of the smaller shells are longer and high and re-

semble Scaphareca websteri Pilsby. These various forms how-
ever appear to intergrade and hence I am considering them as

the same species.

Left valve with twenty-nine of thirty square ribs which are

closely sculptured with equal transverse nodules. On the pos-

terior slope the ribs are weaker and simple. The right valve

has about twenty-eight ribs similarly sculptured. Most of the

shells have a tendancy to become slightly depressed behind the

middle in front of the posterior truncation and are all well in-

flated. Cardinal area of moderate width with one to seven resil-

iary grooves depending upon the amount of developement of the

shell. Hinge rather narrow bearing numerous, closely spaced

teeth which are smaller medially and larger distally, the marginal

ones slightly oblique.
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Dimensions: Alt. 39 mm; Long. 43 mm. Adult specimen
Alt. 21 mm; Long. 30 mm.
Alt. 29 mm; Long. 37 mm.

The larger specimens differ from tlie true cliini]iticiisis in

being less depressed behind the middle, less irregularis swollen

and with relatively lower beaks. Some specimens closely resem-

ble S. chiriquiensis wehsteri especially those figured by Wood-
ring^", but the poserior margin is rather uniformly more acutely

sloping than on the Haitian form.

Locality.—About 4 kilometers east of Esperanza, Dept.

of Bolivar.

Age.—Middle Miocene.

Scapharca pittieri Ball PI. 1. Figs. 10, 11

Area (Scapharca) pittieri Ball, Smith. Misc. Coll., Vol. 59, No. 2, P. 9, 1912.

Area pittieri Olsson, Bull. Amer. Pal., Vol. 9, No. 39, P. 192, PI. 24,

Figs. 2-6, 1922.

Comparison with specimens from Costa Rica show the Colom-

bian shells to be practically identical with pittiori. In his original

description Dall says ".
. . . anterior end attenuated and produced

but not sharply truncated, posterior end much shorter and very

bluntly rounded. . .
."

; and again, ".
. . . hinge line straight, the

tooth series divided somewhat in front of the beak with about

twenty-two anterior and eighteen posterior, closely adjacent,

slightly wavy, flat teeth." This diagnosis fits our shells except

that the anterior and posterior are opposite of that spoken of in

the original description. In the original dcscri[)tion anterior

and posterior should be reversed.

Dimensions: Alt. 22 mm; Long. 23 mm.

The somewhat more elongated outline differentiates this species

from A. hindsii and .i. lloydi Olsson. The Venezuelan A. bcr-

jadinensis Hodson^^ is smaller but closely allied to younger

forms of pittieri. Scapharca Jiispanioliatia Maury^- from Santo

Domingo is superficially cjuite similar but the amphidetic area

in pittieri is not partially obscured by the ribbing as in the other.

Locality.—Between Sibarco and Piedras de Afilar, Dept.

of Atlantico.

Age.—Miocene.

loGeology of the Republic of Haiti, Pi. IT,, Tigs. 9-11, 1924.

I'Bull. Amer. Pal., Vol. 13, No. 49, p. 6, pi. 4, figs. 1-3, f), 1927.

i2lbid, Vol. 5, No. 29, p. 17C, pi. 30, figs. 9, 10, 1927.
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Distrihiition.—Costa Rica ; Colombia.

Genus GLYCYMERIS Da Costa

Glycymeris lloydsmithi Pilsbry & Brown PL 1, Figs. 12, 13

Glycymeris lloydsmithi Pilsbry & Brown, Acad. Nat. Sci. Phil. Proc, Vol.

69, P. 39, PI. 6, Fig. 6, 1917.

Glycymeris lloydsmithi Olsson, Bull. Amer. Pal., Vol. 9, No. 39, P. 181, PI.

25, Figs. 8-10, 1922.

Glycymeris lloydsmithi Anderson, Calif. Acad. Sci. Proc, 4th ser.. Vol.

16, No. 3, P. 89, 1927.

The shell is slightly inequilateral with somewhat straightened

umbonal margins. There are about 27 low, broad, rounded ribs.

On our specimens these ribs do not become appreciably weaker

ventrally as on the specimen originally described by Pilsbry &
Brown. The cardinal area is small and not grooved.

Dimensions: Alt. 37 mm; Long. 35 mm.

This species is distinguished from G. canalis by the absence of

V-shaped grooves in the cardinal area.

Localities.—Near Usiacuri ; near Puerto Colombia ; Morro

Hermoso, in the Dept. of Atlantico.

Age.—Middle - Upper Miocene.

Distribution.—N. of Urumaco, Falcon, Venezuela; Red Cliff

and Middle Creek, Costa Rica; Colombia.

Glycymeris lloydsmithi multicostata Weisbord n. subsp. PI. 2, figs. 1, 2

Shell of medium size, moderately convex, subcircular in out-

line. Cardinal area narrow, small and smooth. There are 15

teeth before the beak and 16 behind. The teeth are angularly

bent near the beak but are straight marginally and all are ver-

tically striated. The ribs vary from 23 to 2"/ in number. Um-
bonally they are simple, strong and convex. Medially the ribs

become tripartite, arranged so that the middle part is broader

and more elevated than the two sides. Near the base of the

shell this broad part of the rib may become split, dividing it into

four parts. Within, there are about 18 broad denticles on the

margin. Crossing the valve are numerous, regular, fine, growth

striae.

Dimensions: Alt. 36 mm; Long. 34 mm.



243 WiEisbord: Colombian Miocene 11

This species is a more highl}- developed form of lloydsiiiithi

and may [)rove to represent a more rugged form of that species.

It is general!}, though not always, more circular in outline, has

more teeth in the hinge and has prominent multicostate ribs. C
(leiiiocraciana Hodson is very similar to the species under discus-

sion but ditfers somewhat in its more irregular shai)e. The
Venezuelan shell is probably a varietal form of Uyudsiniihi

rather than caitalis inasmuch as it lacks the grooves (ni the car-

dinal area. Superticially the Colombian form resembles G". ca)i-

alis trilobicosta Pilsbry & Brown but differs in being larger and

lacking the grooves on the cardinal area. Pectiinculus gatunensis

described In- Toula has somewhat the same surface features but

is much smaller and is probably a varietal form of G. canalis.

Localities.—Piedras de Afilar; Morro Hermoso, in the Dept.

of Atlanaico.

Age.—Miocene.

Glycymeris canalis var. colombiensis Weisbord n. var. PI. 2, figs. 3, 4

Shell rather small, subtriangular, slightly inequilateral. Hinge-

line short, slightly sloping; cardinal area narrow, sculptured

with three or four well in,cised, angulate, V-shaped grooves.

Hinge with lo to 13 teeth before the beak and 11 to 15 behind.

Ventral margin with about 15 to 17 denticles. Ribs low, broad,

slightly convex, usually simple but occasionally having a tendency

to become tripartite toward the base. The number varies from

24 to 2/. Obsolete concentric growth striae cross the valve.

Dimensions: Alt. 24 mm; Long. 22mm.
Differs from the true canalis in its more subdued ribbing.

Localities.—Near Pto. Colombia ; Piedras de Afilar, in the

Dept. of Atlantico.

Age.—Miocene.

Glycymeris of. tumefactus Pilsbry and Brown PI. 2, fig. 5

Glycymoris tumefactus Pilsbry and Brown, Acad. Nat. Sci. Phil. Proc,
Vol. 69, P. 38, PI. 6, fig. 7, 1917.

A wealJiered specimen in our collection is seemingly referable

to this species, though our shell is slightly more circular in form.

There are several small vertical teeth below the beak. These are

somewhat larger and angularly bent medially but become small-
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er and oblique distall}'. There are about 15 after the beak.

Dimensions: Alt. 42 mm; Long. 44 mm. Approximately.

Differs from G. jainaicensis, pennaceus and carbusiiia in lack-

ing the fine radial striae characteristic of the oroup.

Locality.—Near Tubera, Dept. of Atlantico.

Age.—Miocene.

Superfamily OSTRACEA Gold uss

Family OSTREID^ Lamarck

Genus OSTREA Linnaeus

Ostrea osculum Pilsbury and Brown PI. 2, figs. 6, 7

Ostrea sculpturata osculum Pilsbry and Brown, Acad. Nat. Sci. Phil.,

Proc, Vol. 69, P. 40, PI. 6, Figs. 2, 2a, 1927.

This is quite a variable form. Our shells are thin and have a

yellowish tinge. The lower or left valve may be subovate,

sickle-shaped or claw-like in outline varying also in the degree

of inflation. Valves have two of more folds which vary from

wavy undulations to acute angulations. The muscular scars

are lightly impressed, pear-shaped, with a narrow tapering end

pointed obliquely toward the beak. Resilium small, triangular.

Margins pitted for various distances from the beak. Upper

valves flat with undulated margins.

Dimensions: Alt. 42 mm; Width 29 mm.

The form figured by Pilsbry and Brown shows two very

angulate folds, but they note that some shells are flatter with

less emphatic plications. One of our specimens has a strongly

angulate margin but there are four or five instead of two folds.

The other shells have about two folds but these are gentle.

Locality.—Near Usiacuri, Dept. of Atlantico.

Age.-—^Miocene.

Ostrea messor coltjmbiensis Weisbord n. subsp. PL 2, figs. 8, 9
See Ostrea mesor Maury, Bull. Amer. Pal., Vol. 10, No. 42, P. 81, PI. 10,

Figs. 3, 4, 1925.

The left or lower valve is crescent-shaped with four of five

angulate folds on the dorsal margin, three of which are more
pronounced than the others. The surface of the valve has three
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or four weak, interrupted longitudinal folds. lieak curved, point-

ed. Resilium triangular, of moderate length. On either margin
are narrow grooves extending part way down the shell and are

pitted. The rest of the margin is simple. Muscular acars not

deepl\- impressed. Upper valve missing.

Dimensions: Long. 53 mm; Width 33 mm.

This is like the foregoing but larger and thicker. It varies

somewhat from the typical Trinidad uiessor in the arrangement
of the angulations. Formerly this general group of shells was
considered identical with tlie recent Peruvian meyodon described

by Hanley, but as Maury has pointed out Hanley's t}pe has five

or six larger folds and several posterior weaker ones. O. messor
caimites from Santo Domingo is of the same general type as this

species but has a thinner shell. 0.. messor tabaquita Maury and
O. megodoH Olsson are forms with occasional exaggerated sad-

dles between the angulations.

Locality.—One-half kilometer west of Piedras de Afilar

Dept. of Atlantico.

Age.—Miocene.

Collector.—Mr. C. C. Addison.

Superfamily PECTINACEA Reeve

Family PECTINID^ Lamarck

Genus AMUSIUM Bolten

Amusium luna Brown and Pilsbry PI. 3^ Fig. 1

Cf. Amusium Mortoni Bose, Inst. Geol. de Mexico, Boll. No. 22, P. 74,
PI. 1, figs. 3, 6, 7, 9; PI. 8, Figs. 1, 2, 1906.

Pecten (Amusium) cf. mortoni Toula, Jahr. der K-K Geol. Reich., Vol,
58, P. 714, PI. 26, Figs. 8, 9, 1908.

Pecten (Amusium) luna Brown and Pilsbry, Acad. Nat. Sci. Phil. Proc,
Vol. 64, P. 514, PI. 23, Fig. 1, 1912.

Amusium luna Olsson, Bull. Amer. Pal., Vol. 9, No. 39, P. 205, PI. 17,
Fig. 1, 1922.

Amusium large species Cooke, U. S. Nat. Mus. Bull. 103, P. 588, 1919.

Altho considerably larger than the Canal Zone shell the Col-

ombian specimen appears to be otherwise very similar. It is

much like the East Coast mortoni but the latter is a broader form
and the ears are separated from the disk by a light line. Un-
fortunately the interior of the hinge is inaccessible.
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locality.—Near Usiacuri, Dept of Atlantico.

Age.—Middle Miocene.

Distribution.—Canal Zone, Costa Rica, Venezuela and Co-

lombia. The iiiortoiii of Bose from Mexico may be referred to

this species.

Family SPONDYLID.^ Fleming

Genus SPONDYLUS Linne

Spondylus colombiensis Weisbord n. sp. PI. 2, Figs. 10, 11

This species is represented in the collection by a well preserved

right valve. Shell rather large, moderately convex, slightly in-

equilateral. Beak elevated, rather narrow, and twisted. Car-

dinal area prominent, about 12 mm. in altitude and 35 mm. in

length, with a deeply incised, narrow, triangular resilium. Area

marked with rather fine vertical striae. Ears subequal, the an-

terior sculptured with sinuous, transverse growth lines and cros-

sed by radial lines giving the whole an imbricated appearance.

The posterior ear only has the transverse striae. The valve is

ornamented with seven or eight strong radii rather heavily

spined. Between these are secondary smaller ribs, profusely

studded with projecting spines, and a third and fourth series of

riblets. The smallest are the most abundant and are also closely

set with small rectangular nodes. On the other ribs the spines

project downward and show a tendancy to be tubular.

Ventral margin well rounded
;
posteriorly the valve is slightly

swollen. Inner margin with elongated denticles ; muscular scar

large. Interior of the shell chocolate colored.

Dimensions: Alt. 75 mm; Long. 65 mm.

The Colombian shell is closely allied to S. falconensis Harris^^

from Venezuela and ^. chiriquiensis Olsson^* from Costa Rica.

The Venezuelan species has a greater number of larger, subequal

secondary radii than the Colombian form has. With the excep-

tion of this slight variance in sculpture the two forms are strik-

ingly similar. 5^. chiriquensis is also quite similar in its general

characteristics but here again the stronger secondary radii and

isBuU. Amer. Pal., Vol. 13, No. 49, P. 40, PI. 23, Figs. 4, 5, 1927
i^Ibid, Vol. 9, No. 39, P. 206, PI. 20, Figs. 1,2 5, 6, 1922.
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less spinose character of the tertiary threads serve to differentiate

the two forms. The minor ribs on the well known S. bustrycliites

Guppy are less spiny than on S. coloinhiensis.

Locality.—Near Tubera, Dept. of Atlantico.

Age.—Miocene.

Order ANOMALODESMACEA Dall

Superfamily ENSIPHONACEA Dall

Family POROMYACID.^ Dall

Genus DERMATOMYA Dall

? Dermatomya harrisi n. sp. PI. 3, Fig. 2

Shell large, plump, equivalved, somewhat inequilateral ; shell

substance rather thin. Anterior end slightly shorter, well roun-

ded in front
;
posterior end longer, roundly truncate. Umbos

large, high and plump. Beaks prosocoelous with a large, cordate,

lunular depression in front. There is a slight line extending from

the back of the beak part way down the valve. Before this,

the valves have a very slight Metis-Wkt depression. Valves mark-

ed with concentric growth striae which are more prominent near

the margins of the valve. Ventral margin well rounded at the

ends but nearly straight mediall}'. Interior of the hinge not ac-

cessible.

Dimensions: Alt. 43 mm; Long. 52 mm.

The generic determination of this very interesting form is

open to doubt. The typical Dermatomya has a thin, pearly shell,

and those forms that have been described are small and char-

acteristic of deep water. Nevertheless this has much in common
with the Poromyacidae and until the characters of the hinge are

known I am provisionally regarding this as Dermatomya''''. In

some of its aspects, however, the shell is like the genus Thracia.

This rare form is named in honor of Prof. G. D. Harris of

Cornell University.

Locality.—Near Tubera, Dept. of Atlantico.

Age.—Middle Miocene.

i-'Dall, U. S. Nat. Mus., Bull. 112, P. 27, P1.3, Fig. 10, 1921
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Order TELEODESMACEA Dall

Family CRASSATELLITID^ Dall

Genus CRASSATELLITES Kruger

Crassatellites rcevei Gabb var. pleurarostra n. var. PI. 3, figs. 3, 4

Crassatellites reevei Olsson, Bull. Amer. Pal., Vol. 9, No. 39, P. 212, PI.

20, Fig. 4, 1922. Not of Gabb?, Trans. Amer. Phil. Soc, Vol. 15,

P. 252, 1873.

In 1873 Gabb collected a form of Crassatellites which resem-

bles antillarum Reeve but for which he proposed the name reevei.

Later Brown and Pilsbry^'' rediscribed and figured the Santo

Domingan form noting in the description the fact that the con-

centric sculpture extends without irregularity upon the beak. In

Costa Rica Olsson collected several forms which are nearly iden-

tical with reevei but have larger concentric waves on the beak.

Upon comparison with Brown and Pilsbry's figure it appears,

further, that the posterior angulation is not quite as deeply de-

flected as that of the Costa Rican form. For these two reasons

the varietal name has been suggested.

The Colombian forms are in every way identical with the

Costa Rican species.

Dimensions: Alt. 40 mm; Long. 57 mm.

C. trinitarius Maury^'^ is a relatively more elongate form of this

same general group. C. trinitarius venezuelaniis Hodson^® dif-

fers in being more pointed posteriorly altho this is a somewhat
variable feature.

Localities.—Near Usiacuri ; near Tubera; Morro Hermoso,
in the Dept. of Atlantico.

Age.—Middle Miocene.

Distribution.—Colombia, Costa Rica.

Crassatellites aviaguensis ? F. Hodson PI. 3, Figs. 5, 6
Crassatellites aviaguensis Hodson, Bull. Amer. Pal., Vol. 13, No. 49, P. 45,

PI. 28, Figs. 4, 7, 8, 10, 1927.

A large robust species with a wide hinge, big, deeply sunken
lunule and strongly bent shell seems to be identical with the Ven-

i"Acad. Nat. Sci. Phil. Proc, Vol. 64, P. 515, PI. 23, Fig. 5, 1912.
"Bull. Amer. Pal., Vol. 10, No. 42, P. 175, PI. 31, Figs. 1, 7, 1925.
isibid, Vol. 13, No. 49, P. 45, PI. 28, Figs. 2, 6, 9, 1927.
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e/Aielan form, our shell is from the Miocene of llie coastal Ter-

tiary deposits. The Venezuelan species is reported to be from

the Oligocene.

Dimensions: Alt. 50 mm; Long. 65 mm.

The hinge on our form is 13 mm. in width. The lunule and

escutcheon are decidedly sloping.

Locality.—Near Usiacuri, Dept. of Atlantico.

Age.—Middle Miocene.

Distribution.'—Venezuela (Falcon) and Colombia (Atlan-

tico).

Superfamily CARDITACEA Menke

Family CARDITID/E Gill

Genus VENERICARDIA Lamarck

Venericardia dominica new name PI. 2, Fig. 12, PI. 3, Figs. 10, 11;

PI. 4, Fig. 1.

Venericardia scabricostata Maury, Bull. Amer. Pal., Vol. 5, No. 29, P. 198,

PI. 33, Fig. 1, 1917. Not of Guppy, Quart. Journ. Geol. Soc. London,

Vol. 22, P. 293, PI. 18, Fig. 10, 1866.

Guppy's inadequate iigure and brief description misled Maury

in identifying a common Santo Domingan Venericardia with Car-

dita scabricostata, a Bowden species. This was later rectified by

Woodring'^ who showed that the two species are distinct.

A number of Colombian specimens are practically identical

with the Santo Domingan form. The shell is rather solid, sub-

quadrate in outline, somewhat inequilateral, rather well inflated
;

anterior margin gentl\' rounding into the slightl_\- curved base

;

posterior margin nearly straight joining the base at an angle of

about 65 or 70 degrees. Beaks high, i)lump. Sculpture consist-

ing of about 18 to 21 high radial ribs bearing numerous equal

transverse beads. The ribs are more strongly beaded on the an-

terior and medial portion of the shell than on the posterior trun-

cation where the ribs are thinner than on the other part of the

valve. The ribs are separated b}- interspaces as wide or wider

than themselves. A series of fine thansverse growth striae are

seen in die interspaces and are less prominent on the ribs. Hinge

ifCarn. Inst. Wash. Pub. 366, P. 100, 101, PI. 12, Figs. 7-9, 1925.
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normal with the anterior cardinal tooth on the left valve split

into two.

Dimensions: Alt. 23 mm; Long. 23 mm. Adult.

This differs from Cardita scabricosta Gupp}- from the Kowden

beds of Jamaica by lacking the terraced ribs. "Vcncrkardia

scabricosta" 01sson-° is quite similar but is plumper. V. zidiana

Hodson^^ and its varieties are smaller forms of this same stock.

Local.ty.—Near Piedras de Aiilar, Dept. of Atlantico.

Age.—Miocene.

Distribution.—Santo Domingo ; Colombia.

Venericardia terryi Olsson PI. 3, Figs. 7-9

Venericardia terryi Olsson, Bull. Anu r. Pal., Vol. 9, No. 39, P. 206, PI.

32, figs. 12, 13.

The Colombian shell is somewhat larger but in other respects

identical with the Costa Rican V. terryi. It is intermediate in

size between V. terryi and V. olssoni Hodson-- from Venezuela.

V. terryi var. brassica Alaury from the Brasso Miocene of Trin-

idad differs in being more elongate and in having more ribs.

Dimensions: Alt. 32 mm; Long. 30 mm.

Localities.—Near Tubera; near Us acuri, in the Dept. of

Atlantico.

Age.—Miocene.

Distribution.—^Costa Rica; Colombia.

Superfamily CHAMACEA Geiiiitz

Family CHAMID^ Lamarck

Genus CHAMx\ (Linne) Bruguieres

Chama corticosaformis n. sp. PI. 4, Figs. 2-4

Shell large, thick, solid, lamellose, attached by the right valve.

Right valve plump, quadrate in outline, sculptured with irregu'ar

lamellae M^hich contain weak radial striae.- Beak high, full, pro-

sogyrate ; hinge normal, with a prominent serrated tooth ; liga-

mental groove rather long, narrow and deep. Visceral area of

the valve smooth, the margin denticulate with numerous subequal

striae. These become smaller toward the umbo ; adductors rather

deeply impressed.

Left valve smaller, flat, subcircular in outline, ornamented

20Bull. Amer. Pal. Vol. 9, P. 388, PI. 32, Figs. 14, 17, 1922.
2ilbid, Vol. 13, No. 49, P. 46, 1927.
22Bull. Amer. Pal., Vol. 13, No. 49, P. 49, PI. 29, Figs. 13, 14, 1927,
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with numerous sharp irrei,nilar foliac which are adorned with

rachating striae. Inner margin also denticulate.

Dimensions: Alt. 45 mm; Long. 42mm. Right valve.

Alt. 37 mm; Long. 38 mm. Left valve.

This species is strikingly similar to the east coast Miocene C.

corficosa Conrad, but differs in the uniformly greater solidity of

the shell. It is also noted that C. congrcc/atoides Maury from

Santo Domingo is also closely allied to the East Coast C. concjre-

</ota Conrad, making it a])pear as if the Caribbean Miocene

Chamas have Atlantic affinities.

Localities.—Near Pto. Colombia ; near Tubera, in the Dept.

of Atlantico.

. If/c.—Miocene.

P sfrihittioH.—Colombia; Venezuela (b^alcon).

Genu.s ECHINOCHAMA Fischer

Echinochama aiUiquata ? Dall PI. 4, Fig. 5

Chama arcinella Guppy (not Linne), Quart. Journ. Geol. Soc, Vol. 22,

P. 294, 1866.

Echinochama antiquata Dall, Wap,-. Inst. Pel. Tr;ms.. Vol. 3. Pt. 6, P. 1404,

PI. 54, Fig. 10, 1903.

Echinochama antiquata Woodriiijr, ("arn. Inst. Wash., Pub. 366, P. 106,

PI. 13, Figs. 1 -4, 1925.

A broken left valve ai)pears to be very similar to the Iiowden

species.

Lucaliiy.—Near Tiibera?, Dept. of Atlantico.

. It/c.— Miocene.

Distribution.—Bowden series of Jamaica ; b^alcon, \'enez-

uela ; Colombia ?.

Superfamily ( .\K1)L\CE.\ Lamarck

Family CARDIID^ Fischer

Genus CARDIUM Linne

Subgenus CERASTODERMA Morch

('.Hflium (('cras(oderma) brantiyi n. s|). I'l. 4, Fig. 7

I^hell large, well inflated, rather thin, subcircular, with an ex-

tended well rounded anterior mai'gin ; sul)lruncate behind. P)('ak

high, fidl. Sculptured with about .|^) low, strong radial ribs,

whicli are llattened near the umbos and a short distance down

the \al\e, separated b}- slightl\ riarrowrr scpiare grooves which
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contain a rather wide, slightly depressed riblet which disappears

toward the base. Ventrally the ribs become somewhat broader,

more convex and are separated by simple, narrow, V-shaped inter-

spaces. On the posterior fifth of the valve the ribs become

nearly obsolete but can be seen if the outer layer of shell is worn.

A series of light, shingle-like, ^concentric lamellae cross the whole.

The ventral margin is broken.

Dimtnsions: Alt. 85 mm; Long. 77 mm; aproximately when whole.

This recalls the large C. robustum Solander in a general way

but differs in having more numerous ribs and in being broader.

It is a pleasure to name this large rare species in honor of Mr.

J. E. Brantly chief geologist of the Atlantic Refining Company.

Locality.—Morro Hermoso.

Age.—Miocene.

Subgenus L^VICARDIUM Swainson

Cardium (Laevicardium) serratum Linnaeus PI. 4, Fig. 6

Cardium serratum Linnaeus, Syst. Nat., Ed. 10, P. 680, 1758

Cardium (LEevicardium) serratum Dall, Wag. Inst. Sci. Trans., Vol. 3,

Pt. 5, P. 1110, 1900.

Cardium (Lsevicardium) serratum Brown and Pilsbry, Acad. Nat. Sci.

Phil. Proc, Vol. 63, P. 367, 1911.

Cardium (Laevicardium) serratum Maury, Bull. Amer. Pal., Vol. 5, No. 29,

P. 212, PI. 36, Fig. 8, 1917.

Cardium cerratum Olsson, Ibid, Vol. 9, No. 39, P. 228, PI. 27, Figs. 11, 12,

1922.

Cardium (Lffivieardium) serratum Maury, Ibid, Vol. 10, No. 42, P. 138

PI. 23, Fig. 14, 1925.

Cardium (Lsevicardium) serratum Woodring, Carn. Inst. Wash. Publ. 366,

P. 145, PI. 19, Figs. 14 - 16, 1925.

A number of Laevicardia closely resemble the well known
serratum. The Colombian form is .characterized by a rather

sharp posterior truncation and oblique form. This species varies

considerably in obliquity, tumidity and clearness of radiating

sculpture. Examination of a Laevicard.um from Gatun which

was called Cardium (Levicarcium,') dalli by Toula-^ shows no

wide divergence from serratum. and should perhaps properly be

considered the same.

Locality.—Near Usiacuri, Dept. Atlantico.

23Jahr. K-K Geol. Reich., Vol. 58. P. 722, PI. 27, Fig. 6, 1908. Not of Heil-
prim. Trans. Wag. Inst. Sdi., Vol. 1, P. 131, PI. 16a, Fig. 70, 1887.
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Age.—Miocene.

Distribution.—Jamaica, Costa Rica, Canal Zone, Venezuela,

Colombia, Trinidad, Florida, South Carolina.

Range.—Mio,cene.—Recent.

Dimensions: Alt. 43 mm: Long. 36 mm.

Superfamily VENERACEA Menke

Family VENERID^ Leach

Genus ANTIGONA Schumacher

Section DOSINA Gray

Antigona (Dosina) caribbeana Anderson PI. 4, Fig. 12

Antigona multicosta Olsson (Not Sowerby), Bull. Amer. Pal., Vol. 9^ No.

39, P. 239, PI. 30, Fig. 1, 1922.

Antigona caribbeana Anderson, Cal. Acad. Sci. Proc, Vol. 16, No. 3, 4th

ser., P. 90, Pis. 2, 3, 1927.

Antigona (Dosina) dominica Palmer, Paleont. Amer., Vol. 1, No. 5, P.

127, PI. 29, Figs. 4, 7; PL 31, Fig. 15, 1927.

This species was first figured by Olsson who i-eferred it to

multicostata of Sowerby. Rather recently, however. Palmer rec-

ognized that the form is specificall}- distinct from that described

by Sowerby and renamed it dominica. While her paper on the

Venericae was in press, Anderson op. cit., described and figured

a large species from Colombia which he named caribbeana. This

seems to be identical with dominica but inasmuch as Anderson's

notification was published first, the name dominica is relegated

to synonym}".

Our specimen tho considerably weathered is identifiable as

ca?ibbeana. It is characterized by its large size, square topped

concentric ribs, and finely crenulated inner margin, /intigona

multicostata Sowerby differs from the present species in having

narrower and more rounded concentric costae.

Dimensions: Alt. 145 mm; Long. 125 mm.

Locality.—Usiacuri ; Eept. of Atlantico, Colombia

Age.—Middle Upper ]\Iiocene.

Distribution.—Colombia—Usiacuri ; Tubera.

Venezuela—La Vela? State of Falcon.

Costa Rica—Water Ca\

.

Santo Domingo—Rio Gurabo.
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Genus CHIONE Megerle

Subgenus CHIONE Megerle

Chione (Chione) bolivarensis n. sp. PI. '), Figs. 2, 3

Shell of medium size, trigonally ovate in outline, considerabl}'

inflated or swollen. Beaks low, fairly prominent. Lunule

slightly depressed, bounded by a rather deep groove and sculp-

tured with about four prominent radiating riblets. Escutcheon

broad. Posterior margin slightly convex or humped. Base

arcuate. Somewhat behind the center of the valve is a very

shallow but broad sulcus. Sculpture consisting of a number of

concentric, lamellae which are inclined toward the umbos. These

are separated by rather wide interspaces, in which, and on the

ventral sides of the concentric lamellae are closely spaced, equal

strong radii. On the anterior portion of the valve are three or

four low, strong longitudinal ridges conforming with the natural

curve of the shell extending from the anterior portion of the

beak to near the base of the shell. Inner margin denticulate.

Dimensions: Alt. 20 mm; Long. 23 mm.
The main features are its strong inflation, posterior sulcus

and longitudinally ribbed lunule. It superficially resembles the

Venezuelan Miocene C. paraguanensis Hodson but differs in its

stronger inflation, fewer concentric lamellae and ribbed lunule.

From G. sazvkinsi Woodring"* it is distinguished by its broader

escutcheon.

Locality.—Jesus del Monte, Dept. Bolivar.

.Ij/e.—Lower Middle Miocene.

Subgenus LIROPHORA Conrad

Chione (Lirophora) latilirata colombiana n. subsp. PL 4, Figs. 8-10

Shell rather large when adult, moderately inflated, thick, solid,

rounded-trigonal in outline. Anterior margin bordering the

lunule, very concave. Posterior margin nearly straight, base
hounded b_\ a slightly incised line; escutcheon rather broad,

evenly arcuate. Lunule rather large, cordate, depressed,

Sculpture in general resembling the latilirata t\pe with a number
of thickened, broad, semi-flattened ribs extending from the lunule

24Carn. Inst. Wash, Pub, 366, P. 159, PI, 21, Figs. 12.-14, 1925.
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U) the escutcheon. There is no tendency for the ribs to plas out

posteriorly. The broader ribs are near the base of the shell

gradually decreasing in size upward. Below the beak some

specimens show a rib which, is somewhat thicker than the im-

mediate ones above and the hrst or hrst two below. Inner mar-

gin finely denticulate.

Dimensions: Alt. 30 mm; Long'. 3() nun. (Adult)

This species is of the same general type as the East Coast

forms of lafiliraia which exhibit startling variations in the char-

acter and number of the ribs. C. cartcu/eiicnsis-'' and C. niatar-

ticaiur''' botli described by H. K. Hodson are \ery similar species

the former ditTering by having the ribs thin out near the es-

cutcheon and being broader above than below, the latter differing

in its less concave anterior margin bordering the lunule.

The distinguishing characters of this form are tlic persistant,

regularly curved ribs which are generally broadest near the base,

and the highly concave anterior margin.

Localities.—One half a kilometer W. of Piedras de Afilar;

Morro Hermoso, Dept. Atlantico.

-Ige.—Miocene.

ColIccfor.^Mr. C. C. Addison.

Chione (Lirophora) usiacurina n. sp. PI. 4, Fig. 11

Shell of medium size, moderately convex mediall)', somewhat

longer than high, with low, appressed beaks ; lunule large, slightly

sunken, bounded by a lightly impressed line which instead of

being nicely curved is nearly straight centrally. Posterior mar-

gin slightly humped, base arcuate. The valve is sculi)tured with

about i6 rather uneven, flexuous, rounded ribs whi,ch extend from

near the border of the lunule to an area near the escutclieon where

they flatten out. Escutcheon prominent, inclined. On the post-

erior fifth of the shell is a light longitudinal sulcus.

Dimensions: Alt. 23 mm; Long 28 mm.

The shell shows no radial sculpture on the surface. Its more

characteristic features are the large lunule shajjed somewhat like

the hull of a shi]), the flexuous ribs and the slightly humped post-

ar-Bull. Amer. Pal., Vol. 13, No. IH. P. M. I'l. 31, Fig. 1; PI. 3.^), Fig. '5.

1927.

^'ilbid, P. 64, PI. 35, Fig. 4, 11)27.
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erior margin.

Locality.—Near Usiacuri, Dept. of Atlantico.

Age.—Miocene.

Geoius CLEMENTIA Gray

Clementia da^riena dariena Conrad PI. 5, Fig. 1

Meretrix dariena Conrad, U. S. Pac. R. E. Expl. Vol. 5, Pt. 2, P. 328, PI 6,

Fig. 55, 1855.

Clementia (Clementia) dariena dariena Woodring, U. S. G. S. Prof. Paper
147 - C, P. 34, PL 14, Figs. 6 - 11, 1926.

A complete discussion including synonymy and distribution of

this well known species is ably given by Woodring.

Dimensions: Alt. 60 mm; Long. 55 mm.

Localities.—lo kil. W. of Usiacuri ; i kil. E. of Usiacuri, Dept.

of Atlantico.

Super^Pamily TELLINACEA Blainville

Family TELLINID^ Deshayes

Genus METIS H. & A. Adams

Metis trinitaria colombiensis n. subsp. PI. 5, Fig. 6

Shell oval-oblong, anterior end rounded, posterior end slightly

longer or of equal length. Right valve with a broad sulcus ex-

tending from the umbo in a slightly oblique line to the base of

the shell gradually expanding ventrally. This is bounded post-

eriorly by a well defined ridge with a faint suggestion of a fainter

one in front. Surface sculptured with numerous, fine, slightly

elevated, concentric lines. Beaks situated at or near the center.

Left valve with a gradually expanding ridge behind the beak.

Dimensions: Alt. 46 mm; Long. 60 mm.
This is very similar to M. trinitaria^'^ Dall. The Colombian

shell, however, seems to differ in having the beaks located cent-

rally, making the anterior and posterior parts of the shell nearly

equal in length. On the Trinidad form the anterior end is

somewhat produced.

Locality.—Near Usiacuri, Dept. of Atlantico.

Age.—Miocene.

27Wag. Inst. Sci. Trans., Vol. 3, Pt. 5, P. 1041, PL 46, Fig. 24, 1900.
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Family PSAMMOBITD^ Dall

Genus ASAPHIS Modeer

Asaphis delicatus (Weisbord) PI. 5, Pigs. 4, 5

Asaphis delicatus Weisbord. Pal Venezuela. P. 2in. PI. 17, Fig. 14, 1924.

(MS)

A poorly preserved specimen from Colombia seems to be iden-

tical with Asaphis dSlicahis first described from Venezuela

For the sake of clarity the following description is taken from

the Venezuelan specimen which is in a good state of preservation.

Shell large, thin, ovate, moderately convex, produced behind

with a slightly truncated posterior dorsal area ; base nearly

straight; umbos conspicuous, quite convex, with prominent sub-

acute beaks situated on the anterior third of the shell. Sculp-

ture consisting of a series of delicate, wavy, radii with one or

more finer threads between. In addition there are fine concent-

ric lines and concentric undulations. These are more prominent

near the margins of the valve. Interior inaccessible.

Dimensions: Venezuelan shell — Alt. 42 mm; Long. 59 mm.
Colombian shell — Alt. 42 mm; Approx. Long. 56 mm.

This Species recalls A. centenaris Conrad from the East Coast

Miocene, but the latter is more coarsel}' sculptured radially, and

also has numerous concentric incremental lines transversing the

whole, giving a more rugged appearance to the shell. Neverthe-

less the relationship between the two species is rather marked.

Localities.—N. of Urumaco, Falcon, Venezuela.

Near Usiacuri. Atlantico, Colombia.

Age.—Middle Miocene.

Superfamily MYACEA Menke

Family CORBULID^ Fleming

Genus CORBULA Lamarck

Subgenus CUNEOCORBULA Cossmann

Corbula (Cuneocorbula) hexacyma Brown and Pilsbry PI. 5, Figs. 7-9

Corbula (Cuneocorbula) hexacyma Brown and Pilsbry, Acad. Nat. Sci.

Phil. Proc, Vol. 64, P. 518, PI. 26, Fig. 4, 1912.

Corbula hexacyma Olsson, Bull. Amer. Pal., Vol. 9, No. 39, P. 269, PI. 21,

Figs. 12, 13, 1922.

The species is characterized by its solidity and wave-iike con-

centric ribs. In addition there are fine, hair-like, radial threads
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which may be observed on perfect specimens.

Dimensions: Alt. 13 mm; Long. 18 mm.
On the majority of the Colombian specimens the radial striae

are obsolete. C. guaiconensis Maury from the Machapoorie of

Trinidad is a smaller form of the same t}p6.

Locality.—E. of Esperanza, Dept. of Bolivar.

Age.—Middle Miocene.

Class SCAPHOPODA Bronn

Family DENTALIID^ Gray

Genus DENTALIUM Linne

Dentalium (Fissidentalum ?) solidissimum Pilsbry and Brown, PI. 5, Figs.
10, 11

Dentalium solidissimujn Pilsbry and Brown, Acad. Nat. Sci. Phil. Proc,
Vol. 69, P. 37, PI. 5, Fig. 8, 1917.

This species attains a large size. The shell is slowly tapering,

slightly curved and almost circular in section at the smaller and

larger ends. Near, but not quite at the tip, there are about lO

or II thin, elevated, longitudinal ribs separated by much wider

interspaces. By intercalation, this number shortly increases to

about 28. For a distance of about three centimeters from the

tip, the longitudinal ribs are elevated, rounded and separateed by

at first wider, then equal and finally much narrower interspaces.

In addition the shell is covered by a series of rather prominent,

equal, revolving striae, which become obsolete near the larger

portion of the tube. Finally the ribs become subequal, low, broad,

very slightly rounded and separated by narrow, shallow grooves.

Occasionally there is one, or a few interstitial, irregularly

sized ribs. The revolving striae have disappeared. The shell is

very thick, being somewhat over two milimeters near the larger

end.

Dimensions: Approximate total length 150 mm;
Width at smaller end 1 ^2 mm.
Width at larger end 14 mm.

This species is characterized by its thick shell, circular cross

section and in addition to the regular series of longitudinal ribs,

the secondary sculpture of revolving striae. It closely resembles

D. rimosum Bose-® from the Isthmus of Tehuantepec, Mexico,

28Inst. Geo. de Mexico, Vol. 22, P. 55, PI. 3, Fig. 1, 1906.
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but comparison with a specimen of the hitter shcnvs it to have

longitudinally bifurcated ribs. 'I'his feature is not present on

the Colombian forms.

Localities.—Near Tuhera ; near I'lo. Colombia, l)e[)t. of At-

lantico.

• Ige.—Miocene.

Collector.~Mv. C. C. Addison.

Class GASTROPODA Cuvfer

Order CTENOBRANCHIATA Schweigger

Superfamily PTENOGLOSSA Gray

Family SOLARIID/E Cheiui.

Genus ARCHITECTONICA Bolten

Architectonica granulatum (Laniaick) PI. 1), Fig. 15

Solarium granulatum Lamarck, An. sans. Vert., Vol. 7, P. 3, 1792. Ency.

Method, PI. 440, Figs. 5a, b, 1792.

Solarium granulatum Dall, Wag. Inst. Sci. Trans., Vol. 3, P. 329, 1892.

Solarium Villarelloi Bose, Inst. Geol. Mexico, No. 22, P. 30, PI. 3, Figs.

4 - 11, 1906

Solarium gratunense Toula, Jahr. K-K Geol. Reich., Vol. 58, P. 692, PI.

25, Fig. 3, 1908.

Solarium granulatum Maury, Bull. Amer. Pal., Vol. 5, No. 29, P. 131, PI.

23, Fig. 3, 1917.

Architectonica Gratunensis Cooke, U. S. Nat. Mus. Bull. 103, P. 588, 1919.

Architectonica granulata Olsson, Bull. Amer. Pal., Vol. 9, No. 39, P. 154,

PL 13, Figs. 10- 12, 1922.

Architectonica granulata Maury, Ibid, Vol. 10, No. 42, P. 236, PI. 40, Fig.

1, 1925.

Architectonica gratunensis Anderson, Calif. Acad. Sci. Proc, Vol. 16,

No. 3, P. 89, 1927.

Architectonica granulata Hodson and Harris, Bull. Amer. Pal., Vol. 13,

No. 49, P. 66, PI. 36, Fig. 7, 1927.

Comparison with the recent (/rannlatiini shows the fossil form

to be practically identical. The width and granvdation of the

spiral cords vary on different specimens. A. villarelloi Bose from

the Miocene of Mexico and A. yatiunensis Toula from the Canal

Zone appear to be synonymous forms. A. quadriseriata Sow-

erby is a finely beaded species of the same type. This has a

wide area! extent.

Dimensions: Width 20 mm; Alt. 14 mm.
Width 40 mm; Alt. 22 mm.

Localities.—Near Usiacuri, Dept. of Atlantico ; E. of Es-

peranza, Dept. of Bolivar.

Age.—Lower MiddK- Middle Miocene in Colombia.
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Distribution.'—Lower and Upper Miocene of the East Coast;

Miocene of San Domingo, Canal Zone, Costa Rica, Venezuela,

Colombia, Trinidad; recent in the. Antilles.

Range.— Lower Miocene to Recent.

Superfamily T^NIOGLOSSA Bouvier

Family NATICID^ Forbes

Genus NATICA Scopoli

Natica canrena (Linne) Morch PI. 9, Fig. 13

Natica canrena (Linne, partim) Moerch, Malak, Blatt. 24, P. 62, 1877

Natica canrena Dall, Wag. Inst. Sci. Trans., Vol. 3, P. 364, 1892

Natica canrena Brown and Pilsbry, Acad. Nat. Sci. Phil. Proc, Vol. 64,

P. 508, 1912.

Natica canrena Maury, Bull. Amer. Pal., Vol. 5, P. 298, PI. 49, Fig. 10,

1917.

Natica canrena Olsson, Ibid. Vol. 9, P. 327, PI. 16, Fig. 9, 1922.

Natica canrena Maury, Ibid. Vol. 10, P. 390, PI. 40, Fig. 8, 1925.

Natica canrina Hodson and Harris, Ibid. Vol. 13, No. 49, P. 68, 1927.

This species is characterized b}^ its deep notch, excavated um-

bilical .callus, and strong, tangential sutural plicae. It is a wide-

spread form geographically and ranges from Oligocene to recent.

Dimensions: Alt. 25 mm; Width 22 mm.
Locality.—Between Sibarco' and Piedras de Afilar ; Morro

Hermoso, Dept. Atlantico.

Distribution.—Miocene of the East Coast, Canal Zone, Costa

Rica, Jamaica, Trinidad, Venezuela, Colombia, living in the An-

tilles as far south as Pernambuco.

Natica cuspidata Guppy PI. 9, Fig. 14

Natica cuspidata Guppy, Agr. Soc. Trinidad and Tobago, Paper No. 454,

P. 5, PI. 2, Fig. 4, 1910. Harris reprint. Bull. Amer. Pal. No. 35, P.

162, PL 8, Fig. 4, 1921.

Natica cuspidata Maury, Bull. Amer. Pal., Vol. 10, No. 42, P. 239, PL 40,

Figs. 9, 10, 1925.

Natica cuspidata Anderson, Calif., Acad. Sci. Proc, Vol. 16, No. 3, P. 89,

1927.

A large sigaretiform Natica is probably equivalent to the Trin-

idad Miocene cuspidata described by Guppy. Our shell is iden-

tical with the specimen figured under number nine in Dr. Maury's

contribution to the Miocene of Trinidad (see above).

Dimensions: Alt. 35 mm; Width 56 mm.
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The Venezuelan analogue is the robust A', subporcana (Will-

iston) Hodson^'^ . Flattened specimens of the latter are near!}-

identical with the present species.

Locality.—Near Usiacuri ; near Tubera (Anderson), Dept.

of Atlantico.

Age.—Miocene.

Distribution.—Trinidad—Springvale Miocene ; Colombia.

Genus POLINICES Montfort

Polinices (Mammilla) cf. brunnea Linck PI. 9, Fig. 12

Mammilla brunnea Linck, Beschr. Rostock Samm., P. 140, 1807.

Natica mammillaris Lamarck, An. sans. Vert., Vol. 6, P. 197, 1822.

Natica mammillaris Tryon, Manual, P. 43, PL 18, Fig. 74, 1886.

Polinices brunnea Ball, U. S. Nat. Mus. Bull. 37, P. 156, 1889.

Polinices mammillaris Pilsbry and Brown, Acad. Nat. Sci. Phil., Vol. 69,

P. 34, 1917.

Polinices (Mammilla) brunnea Maury, Bull. Amer. Pal., Vol. 9, P. 150, 1922,

A number of rather large weathered forms are very closely

allied if not identical with the recent P. brunnea commonl\- known

as P. nianiniillaris. The shell is ovate with about five evenly con-

vex whorls separated by lightly defined sutures. Spire mamillate.

Body whorl very slightly flattened near the suture, well rounded

below. Aperture ovate. Inner lip grooved horizontally just

above the umbilicus.

Dimensions: Alt. 35 mm; Width 29 mm.

This at once recalls the Miocene P. subclatisa Sowerby but

differs in being larger and relatively broader. It is also closel}

akin to the Venezuelan P. subclcusa lavelena Hodson^^ but none

of our specimens show the deep notch adjacent to the umbilicus.

In other respects however the two forms are very similar.

Localities.—Near Tubera ; near Puerto Colombia, Dept. of

Atlantico.

Age.—Miocene.

Distribution.—Miocene of Colombia; recent from Florida

Keys to Trinidad.

siBuU. Amer. Pal., Vol. 13, No. 49, P. 69, Fig. 8; PI. 37, Figs. 12, 14, 1927
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Family TURRITELLID^ Gray

Genus TURRITELLA Lamarck

Turritella cartagenensis Brown and Pilsbry PI. 9, Figs. 1, 2

Turritella cartagenensis Brown and Pilsbry, Acad. Nat. Sci. Phil., Vol. 69,

P. 34, PI. 5, Fig. 13, 1917.

Turritella cartagenensis Hodson, Bull. Amer. Pal., No. 45, P. 49, 1927.

This species attains a large size. The earher whorls are flat-

sided or slightly convex and ruled with unequal, low but strong

striae. The later whorls are somewhat concave with a slight

swelling on some specimens above and below the .well incised

suture. The base is also ornamented with revolving striae but

the number and character vary. Only occasionally have I seen

specimens which show "four very low, wide spiral welts" as

described by Brown and Pilsbry. Sometimes the base has sub-

equal threads, sometimes unequal threads, and occasionally larger

and smaller threads interspaced.

Dimensions: Alt. 70 mm; Width 22 mm; (Six and a half basal whorls).

In the Miocene series of Venezuela there is a very similar

form to this which Hodson has called T. bifastigata v2ir.demo-

craciana and maracaibensis. The whorls on democraciana are

separated by gaping sutures, while the whorls on the latter have

ver}^ pronounced but compressed swellings on both sides of the

suture. The typical T. bifastigata Nelson from Peru is also ra-

ther closely allied but differs substantially in having coarse strong

revolving cords on the base of the shell.

Localities.—Near Usiacuri ; near Tubera
,
Dept. of Atlantico ;

near Cartagena, Dept. of Bolivar.

Age.—Miocene.

Turritella supraconcava Hanna and Israelsky var. frrdeai Hodson
PI. 9, FiKS. 3, 4

Turritella robusta Grzybowski fredeai Hodson, Bull. Amer. Pal., '^^ol. 11,

No. 42, P. 183, PI. 5, Figs. 1, 3 etc.. 1927.

Turritella abrupta Anderson. Cal. Acad. Sci. Proc., Vol. 16, No. 3, P. 89,

1927

Both this and the Venezuelan shell are closely allied to the

Peruvian T. robusta Grzybowski. Inasmuch as the name robusta

is preoccupied the name was changed to supraconcava h\ HaiiTia

and Israelsky'^. The Colombian species differs from llie true

•-'Calif. Acad. Sci. Proc, 4th ser.. Vol. 14, P. .=59, 1925.



263 Weisbuki): (^jlombian' Miocene 31

siipracoiuai'u liy liaviiiij' fewer revolving lliie.uls aboxe 'ilie sharp

keel.

Dimensions: Alt. 55 mm; Width 21 mm; Six and a half whorls.

The Colombian species at times varies slightly in some of the

scul])ti.n"e(l details from the Venezuelan s[)ecies but inasmuch as

there is a tentlanc\- for variation among the Colombian specimens

themselves T have deemed it advisable not to consider it as a

\ariety. Tiirritclla bosci Hertlein & E. K. Jordan-'^^ from Lower
California is of the same general type.

Localities- Nenr l/siacuri, Ue[)t. of iVtlantico ; Iv of Esper-

an/.a, Dept. P)oli\ar.

.Igc.—Miocene.

Distribiitioi'i.—Colombia ; Venezuela ; Tanania.

Turrilella <f. falconensis (Williston) Hodson PI. t), Fig. 10

Turritella I'alconensis Williston, Pal. Falcon. PI. 1, Figs. 10-12, 1<J23, (MS).
Turritclla falconensis Weisbord, Pal. Venezuela, P. 271, PI. 3, Fig. 8, 1924,

(MS).
Turritella gilbertharrisi falconensis Hodson, Bull. Amer. Pal., Vol. 11,

No. 45, P. 19, PI. 14, Figs. 2, 6, 8, etc., 1927.

A number of broken and weathered s])ecimens liave ihe fol-

lowing characteristics. .Shell [)r()l)ably of large size when adult,

moderatelx tapering. The whorls which ai'e se])arated b}' barely

discernible sutures are composed of four major, obli(|uel\' beaded

spiral cords, the l)ottommost of which is slightly more j^rotuber-

ant than the others ; this is just above the suture and is obsoletely

ornamented with fine si)iral threads and very faint beads; above

tliis arc three subecpially spaced cords of which the middle is the

weakest, the ones above and below of ecfual i)rominence. These

three are somewhat more prominently beaded than the lowermost

cord. Above the upi)ermost ,cord is another revolving line just

slightly stronger than the series of tine threads that appear be-

tween the major ones. On larger whorls there are two of these.

Dimensions: Alt. 25 mm; Width 15 mm; four middle whorls.

The arrangement of the ribbing is practically identical to that

of the Venezuelan s]>ecimens, but they are not cpiitc as rugged.

This, however, T believe ma\' be due to weathering and for this

reason T am ])ro\isionall\ considering the X'enezuelan and Col-

ombian forms identical. The X'enezuelan shell is a long, robust

;-^Ibid, Vol. 1(5, No. 19, P. 634, PI. 21, Figs. 1, 2, 1927.
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species with sharply corded whorls. The upper whorls however

are less prominently sculptured and in this respect are similar

to those on the Colombian specimens.

Localities.—E. of Esperanza, Dept. of Eolivar.

Age.—Lower Middle Miocene.

Distribution.—Venezuela—States of Lara, Zulia and Falcon
;

Colombia.

Turritella vistana colombiana n. subsp. PI. 8, Fig. 14; PI. 9, Fig. 11

Shell very long, gradually tapering; whorls numerous, orna-

mented Wxth two very high, single, beaded spiral ribs ; on the later

whorls the elevated c(M-d on the upper fourth of the whorl is

slightly thicker and somewhat more protruding than the lower,

and is sculptured with oblique nodes, the nodes on the latter be-

ing weaker, and oriented oppositely to those of the one above.

In the deep, wide, concave interval between the ribs are several,

fine, slightly beaded striae occasionally overrun by sinuous growth

marks. The portion of the whorl below the lower primary rib

is slightly concave and somewhat protrudes over the narrow,

incised suture.

Dimensions: Alt. 57 mm; Width 10 mm; (Upper 11 whorls).

This is very similar to T. vistana Hodson from Venezuela

and similar forms of the altilira group. It differs from vistana

in constantly having more numerous and finer secondary revolv-

ing threads. Otherwise the two forms are identical. The same
holds true for T. altilira var. urumacoensis also from Venezuela.

T. alAlira \-a.T.nicho'lsi differs from the present species in having

more elevated ribs which are frequently bent.

Local ties.—Near Tubera; Puerto Colombia; Morro Her-
moso, in the Dept. of Atlantico.

Age.—Miocene.

Turritella altilira Conrad var. atlanticensis n. var. PI. 9, fig. 9

This Turritella is lo.cally very abundant. The sliell is long,

slender, and gently tapering. The earlier whorls have two
elevated, rounded cords on the lower and upper quarter separated

by a shallow, concave interspace with two secondary striae. On
later whorls, the elevated cords become pronounced, and the

upper is frequently but not always slightly thicker than the lower.

Just below the edge of the upper whorl there is frequently a ra-
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ther strong, beaded secondary tliread followed by two or some-

times three unequal threads in the interspace. Sometimes the

tippermost secondary cord is the strongest, but more rarely the

uppermost and lowermost secondary threads are of equal strength

with a weaker thread in between. Below the lower primary rib the

whorl is sharply concave and somewhat overhangs the incised

suture. The primary ribs are sculptured with tine revolving

striae and slender, oblique nodes.

Dimensions: Alt. 35 mm; Width 10 mm; 7 middle whorls

This species differs from the foregoing in the character of the

interstitial threads. On T. vistana colombiana the secondary

threads are finer and more numerous, and it does not have the

upper primary cord bordered by a rather strong secondary one.

From the topical altilira this species may be differentiated by its

more recessive and weaker secondary cord adjacent to the pri-

mary. It is close to T. altilira urumacoensis Hodson^* from

Venezuela but the whorls of this species more prominently over-

hang the suture and dift'er somewhat in the details of the second-

ary sculpture.

Local ty.—Between Las Perdices and Pto. Colombia, Dept. of

Atlantico.

Age.—Miocene

Turriteila cf. gatunensis Conrad PI. 9, Fig. 7

Turritella gatunensis Conrad, Pac. R. R. Rep., VI, P. 72, PI. 5, Fig. 20.

Tui^ritella conradi Toula, Jahr. K-K Geol. Reich., Vol. 58, P. 694, PI. 25,

Fig. 4, 1908

Turritella gatunensis- Brown and Pilsbry, Acad. Nat. Sci. Phil. Proc,
Vol. 63. P. 358, PI. 27, Figs. 4, 5, 9, 1911.

Turritella gatunensis Olsson, Bull. Amer. Pal., Vol. 9, No. 39, P. 143, PI.

14, Figs. 12, 13, 1922.

Turritella gatunensis Maury, Ibid. Vol. 10, No. 42, P. 229, PI. 42, Fig. 12,

1925.

A few fragmentary, weathered specimens are seemingly iden-

tical with figures and occasional specimens from the Canal Zone.

The Colombian specimens are nearly identical to the varietal

Venezuelan form lavelana^^ but inasmuch as there is some varia-

tion in the sculptural details of the txpical yatuncnsis from the

vicinity of the type locality, I consider such slight variations as

34Bull. Amer. Pal., Vol. 11, No. 45, P. 44, PI. 26, Figs. 4, 7, etc.. 1927.

3-.Hodson, Bull. Amer. Pal., Vol. 11, No. 45, P. 23, PI. 18, Fig. 6; PI. 19,

Fig. 7, 1926,
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naUiral niulatioiis of the same species.

Dimensions: Alt. 22 mm; Width 11 mm; SYz lower whorls.

Localities.—E. of Esperanza, Dept. of Bolivar.

Age.—Miocene.

Distribution.—Colombia—Dept. Bol! \ ar.

Venezuela—State of T-'alctjn.

Panama—^Canal Zone ; W ater Ca\'.

Costa Rica—Boucarv Creek.

Trinidad—Brasso Creek.

Turritella cf. gatunensis taratarana Hodson Pi. 9, Fig. 8.

Turritella gatunensis Conrad taratarana Hodson, Bull. Amei-. Pal., Vol. 11,

No. 45, P. 25, PI. 18, Figs. 5, 7, 1926.

A few of the broken Colombian specimens are identical with

Hodson's specimen, figure y. Some of the others vary slightl}'

in the arrangement of the spiral threads but all the forms are

of the same stock.

The species is characterized by the excavated sutural zones,

and profusely threaded whorls. The whorls are slightly concave

medially ; below they are rounded, and above they are flat and

tapering. The base of the upper whorl protrudes beyond the

upper part of the succeeding whorl. The shell is sculptured with

subequal and unequal revolving threads which are often scalloped

or beaded. This is generally confined to the larger threads of

which; there are three on a whorl. The basal one comes just

above the base of the whorl and this is somewhat stronger than

the upper pair at the top of the whorl. Of these, the uppermost

may be slightly weaker and may form a slight keel. Minor

threads are dispersed throughout.

Dimensions: Alt. 19 mm; Width 9 mm; 3 lower whorls.

Locality.—Between Las I'erdices and Pto. Colombea, Dept. of

Atlantico.

Age..—Miocene.

Turritella lloydsmithi Pilsbry and Brown PI. 9, Figs. 5, G.

Turritella lloydsmithi Pilsbry and Brown Acad. Nat. Sci. Phil. Proc, Vol.
63, P. 35, PI. 5, Fig. 11, 1917.

The earlier whorls are of the plaiiigirala type witli a medial,

rather thick carina. Below this the whorl is slightly concave
with a prominent revolving cord between the carina and the

suture. The upper part of the whorl i;i flat or slightly convex.
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tapering, and sculptured with two subequal striae. Starting with

the fifth or sixth whorl, the medial keel becomes sharper-edged

but not quite as prominent ; the concavity below becomes some-

what more pronounced with a medial cord which is slightly

stronger than the finer threads above and below. At the base of

the whorl just above the narrowly incised suture there is a thick-

ened, somewhat protuberant rib with a few obsolete revolving

striae on it. The upper part of the whorl has numerous, rather

unequal revolving threads with a somewhat stronger one medially.

As growth progresses, the whorl becomes more uniform and is

sculptured with five to seven prominent, rounded ribs the basal

one of which is larger than the others. The lower ribs are strong-

er than the more closely spaced upper ones. Over all there are

finer subequal revolving threads.

Approaching the base, the whorl projects beyond the upper

part of the succeeding lower whorl. The base is convex with

about six strong revolving cords and smaller secondary striae.

Dimensions: Alt. 30 mm; Width 12 mm; Upper 12 whorls.

Alt. 42 mm; Width 21 mm; Lower 3 whorls.

This species differs from T. planigyrota Gupi)y from Trinidad

in having more prominent revolving cords and in having a strong-

er shell. T. trinitaria Maury also from Trinidad is very similar

but its whorls are more convex, and have more irregular spiral

cords with obsolete secondary threads. The group of forms list-

ed under berjadijieiisis'^''' from Venezuela are of the same stock

but differ in sculptured details. T. Mimetes Brown and Pilsbry^^

is quite similar but differs in sculptural details.

Localities.— Near Usiacuri ; near Tuhera ; Piedras de Afilar,

Dept. Atlantico.

Age.—Middle Miocene.

Disirihiiiinn.—Depts. Atlantico, Bolivar.

Family VERMETIDJE Adams

Genus SERPULORBIS Sassi

Serpulorbis papulosus? Guppy PI. 8, Fig. 13.

Vermetus papulosa Guppy, Ihid, Vol. 32, P. .519, 1876.

Fig. 3, 1866.

Vermetus papulosa Guppy, Ibid, Vol. 32, P. 519, 1876.

3<'Hodson, Bull. Amer. Pal., Vol. 11, No. 4.5, P. 26, PI. 19 etc., 1927.

y-'Acud. Nat, Sci, Phil. Proc, Vol. 63, P. 357, P1.27, Fig. 1.

>
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Serpulorbis papulosa] Maury, Bull. Amer. Pal., Vol. 5, P. 291, PI. 22, Fig.

10, 1917.

Serpulorbis papulosa Olsson, Ibid, Vol. 9, No. 39, P. 145, PI. 12, Fig. 1,

1922.

Serpulorbis papulosa AndeTson, Calif. Acad. Nat. Sci. Proc, 4th ser., Vol.

16, No. 3, P. 89, 1927.

Several fragments are probably referable to this species. On

the larger specimen, which is considerably weathered are a ser-

ies of obtuse nodes and slight transverse swellings and constric-

tions. The finer sculpture has been removed. On the smaller

specimen there is a series of longitudinal nodose ribs interlined

with three or four subequal crenate striae.

Localities.—Between Las Perdices and Pto. Colombia;

near Tubera, Dept. of Atlantico.

Age.—Miocene.

Distribution.—Jamaica-—Bowden series.

Santo Domingo—Gurabo series.

Costa Rica—Gatun stage.

Genus PETALOCONCHUS H. C. Lea

Petaloconchus doxningensis Sowerby PL 8, Fig. 15.

Petaloconchus domingensis Sowerby, Quart. Journ. Geol. Soc, Vol. 5, P.

51,. PL 10, Figs. 9a, b, c, 1849.

Vermetus (Petaloconchus) sculpturatus Dall, Wag. Inst. Sci., Trans., Vol.

3, P. 305, 1892.

Petaloconchus domingensis Pilsbry and Brown, Acad. Nat. Sci. Phil., Proc,
Vol. 63, P. 359, 1911.

Petaloconchus domingensis Maury, Bull. Amer. Pal., Vol. 5, No. 29, P. 128,

PL 22, Fig. 11, 1917.

Petaloconchus domingensis Hubbard, N. Y. Acad. Sci., Vol. 3, Pt. 2, P.

139, 1921.

Petaloconchus sculpturatus Olsson, Bull. Amer. Pal., Vol. 9, No. 39, P.

146, PI. 14, Figs. 10, 15, 1922.

Petaloconchus domingensis Anderson, Cal. Acad. Sci. Proc, 4th ser., Vol.

16, No. 3, P. 89, 1927.

Only a partial synonymy has been listed above.

The transverse grov/th lines are numerous on the Colombian
specimens. Excellent authorities regard this species as sculptur-

atus H. C. Lea but the writer is inclined to retain the name dom-
ingensis. The species is closely allied to P. alcinus MansfiekF^

Localities.—Tubera; near Pto. Colombia; near Piedras de

Aiilar, Dept. Atlantico.

Age.—Miocene.

3SU, S. Nat. Mus. Proc, Vol. 66, Art. 22, P. 51, PL 9, Figs. 2-4, 1925.
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Distribution.—Colombia-—Dept. Atlantico, Bolivar.

Venezuela—State of Falcon.

Jamaica—Bowden series.

Costa Rica—Gatun stage, Banana River.

San Domingo—^G-i/aLo formation.

Trinidad—Springvale formation.

Porto Rico-—Quebradillas limestone.

Mexico—Tuxtepec.

Family CERITHIID^ Menke

Genus POTAMIDES Brong.

Potamides avus Pilsbry and Brown PI. 8, Figs. 10 - 12

Potamides avus Pilsbry and Brown, Acad. Nat. Sci. Phil. Proc. Vol. 69, P.

34, PI. 5, Fig. 5, 1917.

Shell of medium size; spire high, rather acutel>- tapering;

whorls about ten, increasing rapidly in size. Whorls carinate

medially or submedially, ornamented with ii to 13 short, pointed

nodes on young specimens. Adult forms have from eight to ten

nodes. Above this series of coronal tubercles, the whorls are

concave, below they are convex on the early whorls, but flat and

sloping inward on the later ones. The shell is weakly or strongly

striate spirally. On better preserved specimens the penultimate

whorl shows a lightly beaded revolving thread about half way

between the nodes and the suture. This thread is somewhat

more pronounced than the other spirals. The sutures are weakly

incised with an occasional pseudo-subsutural band. Body whorl

convex above with two stronger spiral cords, one at about the

middle, the other a short distance below. Mouth roundly quad-

rate, small. Anterior canal short, narrow, flexed.

Dimensions: Alt. 30. mm; Width 15 mm.

The specimen hgured by P)r()wn and Pilsbry is an adult form.

The majoritv of the specimens in our collection are not c|uite as

fulh' develoi)ed. These have more niuiicrous tubercles than the

older ones.

Locality.— Cedral, Dept. of Atlantico.

Age.—Miocene.
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Potamides maracaibensis (Willston) PI. 8, Figs. 8, 9

Potamides maracaibensis Williston, Pal. Falcon, PI. 8, Fig. 5, 1923. (MS)
Potamides maracaibensis Weisbord. Pal. Venezuela, P. 284, PI. 4, Figs.

19-21, 1924. (MS)

Shell of moderate size, prominently turreted ; spire high, about

one-half the total length of the shell in size. Whorls about seven,

the post-nuclear three or four convex, sculptured with unequal

spiral threads. On the third whorl from the last the spiral lines

are confined to the upper portion and become obsolete or faint

below ; the following volutions acquire a series of about six rather

sharp nodes which on the shoulder of the whorl are pointed, but

have a marked tendency to merge into a Nassa-like fold below

the angle. The spiral sculpture is confined to the upper part of

the volution. The body whorl is broadly convex above, constrict-

ed below. There are some light spiral lines on the medial portion

which become more closely spaced and stronger anteriorly. The
m.outh parts on the Colombian specimens are obscured but on the

Venezuelan forms the outer lip is plain, the aperture fairly

broad and constricted below into a sinuous anterior canal.

Dimensions: Alt. 39 mm; Width 20 mm.

Locality.—Between Las Perdices and Pto. Colombia, Dept.

of Aflantico.

Age.—Miocene.

Distrih'ut 'on.—Venezuela—Urumaco, Falcon. Colombia.

Subgenus LAMPANELLA Moerch

Po^araides (Lampanella) ormei Maury PI. 8 Figs. 6 7.

Cf. Cerithium suprasulcatus Gabb, Trans. Amer. Phil. Soc. Vol 15 P
237, 1873.

Potamides ormei Maury, Bull. Amer. Pal., Vol. 5, P. 290, PI. 22 Fig 8
1917. ; 6 ,

Potamides suprasulcatus Pilsbry (partim), Acad. Nat. Sci. Proc Vol 73
P. 373, PI. 29, Fig. 10, 1921.

"
'

This Sturdy form is ,characterized by the three rows of heavily
noded spiral bands and transverse, slightly arcuate folds. The
upper spiral cord is somewhat larger than on the lower two, and
below it there is a fairly deep interspace. The body whorl has
one or two lightly beaded riblets below the strong subsutural
cord. Below these there are about eight, simple subequal re-
volving lines. The outer lip on all the specimens is broken but
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it is probably somewhat llaring. The cokimella is not phcate.

Anterior canal short, twisted. There are probably about ten

whorls in complete specimens.

Dimensions: Alt. 33 mm; Width IG mm. (Approximate for whole
specimen).

One of our specimens shows the body whorl with four flexuous

transverse growth folds. Comparison with the Peruvian P. ormei

var. infraliratus Spieker^" shows it to be nearly identical except

for the blunt anterior canal of the Zorritos species. P. gastrodon

Pilsbry and Johnson'" is strikingly similar but i)ossesses a col-

umellar fold.

P. suprasulcatiis as figured by Pilsbry (op. cit.) under figure

ten is undoubtedl}' the species under discussion. Ikit whether

this is the sitprasiilcafus of Gabb I am not assured. None of our

Colombian specimens or others in the collection from Santo Do-

mingo in the laboratory are as simply sculptured as that figured

under figure 1 1 by Pilsbry. This may be due to the lack of

weathering on our specimens but in the absence of such I prefer

to retain Maury's name. P. traiisecfa Dall from the Tampa
Silex beds of Florida is also of the same type.

Locality.—E. of Esperanza, Dept. of Bolivar.

Age.—Miocene.

Distribution.—Santo Domingo ; Colombia.

Subgenus PYRAZISINUS Heilprin

Potamides (Pyrazisinus) bolivarensis n. sp. PI. 8, Fig. 5.

Shell rather large, with about 13 whorls when complete. There

are five strong, flat, spiral bands wider than their interspaces

running over strong subequal axial folds. Of the latter there are

about 13 on a whorl. Occasionally one of these folds becomes

larger than the others, and on the penultimate volution all folds

become considerably stronger. The uppermost spiral band is

separated by a slightl\- wider interspace than the remaining four.

The earlier part of the body whorl is sculptured with thick

transverse folds but these diminish rapidly in size medially ; near

39J. Hop. Univ. studies in Geo!., No. 3, P. 58, PI. 2, Fij;. 11, 1922.

40Acad. Nat. Sci. Phil. Proc, Vol. G9, P. 171, 1917. Vol. 73, P. 374, PI. 32,

Figs. 5,6, 1921.
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the outer lip, however, there is a large fold stronger than any of

the others. Below this in the outer lip, there is a protruding lip

tooth. The base of the whorl is marked with about ten spiral

bands with occasional secondary cords between. The outer lip

and anterior canal have been broken. The columella as for as

can be observed lacks a columellar fold-

Dimensions: Alt. 57 mm; Width 26 mm. Approximate, when perfect.

This recalls P. dentilabris (Gabb) but the Santo Domingan

form has a strong oblique plait, a feature which is probably lack-

ing on this species. In the Cornell collection from the Oligocene

of Bailey's Ferry, Florida is a strikingly similar form labelled

Pyrazisiniis harrisi Maury, but I have not found this described

or figured in the literature. The shell from Florida is somewhat

smaller and only has four spiral bands instead of five on the

whorls. In other respects, however, they are very similar.

Locality.—E. of Esperanza, Dept. of Bolivar.

Age.—Miocene.

Family NYCTILOCHID^ Ball

Genus DISTORSIO Bolten

Distorsio of. simillimus (Sowerby) Plate 8, fig. 4

Triton simillimus Sowerby, Quart. Journ. Geol. Soc. London, vol. 6, p. 48,

1849.

Distortia similiima Gabb, Amer. Phil. Soc. Trans., vol. 15, p. 212, 1873.

Distortrix similiima Maury, Bull. Amer. Pal., vol. 5, No. 29, p. 271, pi. 17,

figs. 4, 5, 1917.

Distorsio constrictus simillimus Pilsbry, Acad. Nat. Sci. Phil., vol. 73, p.

356, 1921.

A single worn specimen is very similar to Sowerby's species,

but in the absence of the detailed sculpture I cannot be assured

of their specific identity. It is questionable whether D. gatun-

ensis Toula from the Gatun formation, D. siinilliinus Guppy
from Jamaica, and D. simillimus Olsson from Costa Rica should

all be considered synonjanous with the true simillimus from
Santo Domingo. The Colombian form seems closest to speci-

mens from the latter locality.

Dimensions: Alt. 39 mm; Width 21 mm.

Locality.— E of Esperanza, Dept. of Bolivar.

Age.— Miocene.

This is much like D. rimosum Bose from the I. J. T. which
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we have in a collection here hut rjiiosuni has long, hifurcated

rihs not noticeable on the Colombian form.

Distorsio aff. gatunensis Toula Plate 8, fig. 3

Distorsio (Distortrix, Persona) gatunensis Toula, Jahr. K-K. Geol. Reich.,

vol. 58, p. 700, pi. 25, fig. 10, 1908.

Distorsio gatunensis Bi-own & Pilsbry, Acad. Nat. Sci. Phil. Proc, vol. G2,

p. 356, pi. 26, fig. 8, 1912.

Distorsio gatunensis Pilsbry, Ibid, vol. 73, p. 356, 1921.

The whorls on a weathered specimen are less awry than on

D. siiiiilliiniis from Santo Domingo. The Colombian specimen

also lacks the prominent angle on the body whorl with the two

closely spaced cords. Furthermore, I have been unable to find

and strong secondary revolving lines on our specimen, a feature

well developed on siniillimus. Their absence may be flue to

weathering but of this I am not assured. The nearest similar

species is gatunensis.

Dimensions: Alt. 48 mm; Width 27 mm.

Locality.— Near Usiacuri, Dept. of Atlantico.

Age.— Miocene.

Genus BURSA Bolten

Bursa crassa colombiana n. subspec. Plate 8, figs. 1, 2

Fossil forms resembling B. crassa Dillwyn" have been found

in Haiti, Costa Rica, Jamaica and Trinidad. The Colombian

shell is a slight variant of the recent form and may be consid-

ered identical b}' some. The anal canal of the Colombian form

is shorter and slightl}' more angulate than that of the recent

species ; nor do any of our specimens exhibit a tendency to pro-

duce larger or more elongated nodes on the angle of the body

whorl. This latter is a feature on some of the recent shells

of the true crassa.

One of the fossil forms to which colombiana is related is

Olsson's''" B. crassa from Costa Rica. The latter differs in

lacking the finer interstitial threads between the major cords on

the body whorl. From Santo Domingo there are two similar

'iReeve, Conch. Icon., fig. 18.

•s2Bull. Amcr. Pal., vol. 9, No. 39, p. 30G, pi. 15, fig. 15, 1922.
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forms, one which has been called B. crassa proavus by Pilsbry'^

and the other B. crassa by Maury* "\ The former is a stubbiei

form than ours, while the latter is more like the recent shell in

its elongated tubercules on the body whorl, particularl}- in back.

Perhaps the most nearly allied species is B. crassa bowdenensis

Pilsbry*"' which differs but slightly in having a longer anal canal.

Dimensions: Alt. 41 mm; Width 26 mm.

Localities.— Near Tubera; near Cedral ; Morro Hermoso,

Dept. Atlantico.

Age.— Middle Mio,cene.

Superfamily RHACHIGLOSSA Gray

Family COLUMBELLIDiE

Genus STROMBINA

Strombina cyphonotus Pilsbry & Johnson Plate 7, figs. 9, 10

Strombina gradata Gabb (in part), Amer. Phil. Soc. Trans., vol. 15, p. 221,

1873. not Columbella gradata Guppy, Quart. Journ. Geol. Soc. London,
vol. 22, p. 288, pi. 16, fig. 10, 1866.

Strombina cyphonotus Pilsbry & Johnson, Acad. Nat. Sci. Phil. Proc. vol.

03, p. 353, pi. 25, figs. 6, 7, 1911.

Strombina cyphonotus Maury, Bull. Amer. Pal., vol. 5, No. 29, p. 97, pi. 15,

figs. 7, 8, 1917.

Strombina cyphonotus Pilsbry, Acad. Nat. Sci. Phil. Proc, vol. 73, p. 351,

1921.

A single specimen appears to be identical in every respect

with the Santo Domingan form except for a difference in the

character of the spiral sculpture on the anterior portion of the

shell. On the Santo Domingan specimens the spiral threads are

separated by wider interspaces where they are strongest, where-

as on the Colombia species the sculpture is in the form of flat

bands separated by incised, narrow interspaces. We have only

one specimen but I doubt whether this difference is even of var-

ietal importance, inasmuch as there is a tendency for such sculp-

ture to vary on the same species.

Dimensions: Alt. 24 mm; Diam. 12 mm.
This is stubbier than .S'. primus Pilsbry and Johnson'*'^ and 5*.

43 Acad. Nat. Sci. Phil., p. 360, pi. 29, figs. 4, 5, 1921.
44 Bull. Amer. Pal., vol. 5, p. 272, pi. 17, fig. 8, 1917.
43 Op. cit. also Guppy, Quart. Journ. Geol. Soc. London, vol. 22, p 288, pi.

18, fig. 9, 1866.
46 Op. cit., p. 352, pi. 25, figs. 9, 10, 1911.
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lesscpsiaiia Ilruvvn and I'ilsbry^' from the Canal Zone, besides

dififering in the strength and iKjsition of the body liumps. Col

umbella gatmiensis Toula** is probably equivalent to Icssepsiana.

Locality.— Between Las Perdices and Pto. Colombia, Dept.

of Atlantico.

Age.— Miocene.

Distribution.— Colombia ; Santo Domingo.

Stxombina colombiana n. sp. Plate 7, figs. 11, 12

Shell polished, fusiform, slightly askew, with a rather acutely

tapering spire. Whorls about ii when complete. These are

flat above, but slightly convex below ; sutures narrow. Body
whorl globosely triangular, swollen above, acutely narrowing be-

low, with an obtuse dorsal hump near the suture, and a slight

swelling on the left side of the ventral face. Outer lip thick-

ened, denticulated within with about 7 lirae. Columella with

a faint suggestion of about three plaits. Anal fascicle, a narrow

slit. Anterior canal short, flexed, somewhat wider below than

above. Shell devoid of markings except on the anterior portion

of the body whorl where there are faint revolving lines. It is

dit^cult to say whether the absence of markings has been due

to weathering or to the nature of the species.

Dimensions: Alt. 24 mm; Diam. 13 mm.

This differs from the foregoing in having a more globose form

and lacking the longitudinal wrinkles. It is characterized by

its porcelaneous shell and absence of sculpture.

Locality.— Near Tubera, Dept. of Atlantico.

Age.— Miocene.

Family BUCCINID^E Troschel

Genus MELONGENA Schumacher

Melongcna colombiana n. sp. Plate 7, figs. 2-4

Shell fairly large, quadrate. Spire shortly conic or conic de-

pressed. Whorls about eight of which the earliest are weathered

so as to obscure their characters. The body whorl is garnished

with three rows of pointed spines each with about 6 spines or

18 in all. The upper row appears at or on the suture; the sec-

J7 Ibid, p. 352, pi. 25, figs. 11, 12.

•IS Jahr. K-K Geol. Reich., p. 501, pi. 30, fig. 8, 1911.
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ond row comes at the shoulder of tlie whorl, and the third ahout

half way down. Between the upper and second series of spines,

the whorl is concave with four or five prominent revolving

lines ; between the second and lowest series there are about nine

spiral cords, and about seven below the lower series. Over the

whole are fine arcuate growth striae.

The penultimate and the fourth from the last whorl is com-

posed of an irregular blob of calcium carbonate much the same

as the Eocene J^oliitilitJies {Plejona) forms are wont to have.

These often cover part of the whorl above. The remaining

whorls are sculptured with radiating folds which on the third

from the last whorl tends to develop into spines near the suture.

The folds have a stellate appearance when viewed from above

and are crossed by revolving striae.

The anterior canal is quite broad and somewhat twisted. Um-
bilicus obsolete. Above it is a coarse revolving ridge. Inner

lip with faint lines.

Dimensions: Alt. 60 mm; Width 41 mm.

The Colombian shell recalls M. orthacantha Pilsbry and John-

son from Santo Domingo but is larger and has three instead of

two series of spines on the body whorl.

Locality.— E. of Esperanza, Dept. of Bolivar.

Age..— Miocene.

Melongena consors (Sowerby) Plate 7, fig. 5

Pyrula consors Sowerby, Quart Journ. Geol. Soc. London, vol. 5, p. 49,

1849.

Melongena consors Dall, Wag. Inst. Sci. Trans., vol. 3, p. 1584, 1903.

Melongena consors Maury, Bull. Amer. Pal., vol. 5, No. 29, p. 85, pi. 14,

fig. 5, 1917.

Melongena consors Olsson. Ibid, vol. 9, No. 39, p. 112, 1922.

Melongena consors Weisbord, Pal. Venezuela, p. 294, pi. 7, figs. 1, 2, 1924.
Melongene consors Maury, Bull. Amer. Pal., vol. 10, No. 42, p. 208, pi. 35,

fig. 12, 1925.

This is a common Caribbean Miocene species. It is character-

ized by its three rows of spines on the upper part of the body

whorl and a single row below. The earlier volutions are sculp-

tured with transverse folds and spiral threads.

Dimensions: Alt. 75 mm; Width 50 mm.

Localities.— Near Usiacuri ; Near Puerto Coombia ; between

Sibarco and Piedras de Afilar; Dept. of Atlantico.
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^l(/e.— MiOiCene.

Disfributioit
: Santo Domingo; Bowden, Jamaica; Sjjrini^vale,

Brasso and JNIanzanilla beds of Trinidad ; Costa

Rica ; I-'alcon, Venezuela ; Colombia.

Genus SOLENOSTEIRA Dall

Solenosteira falconensis (Williston) Plate 7, figs. 6-8

Solenosteira falconensis Williston, Pal. Falcon, pi. 7, figs. 12, 13, 1923. (MS)
Solenosteira .alconensis Weisbord, Pal. Venezuela, p. 296, pi. 6, figs. 8, 9,

1924. (MS)

Shell biconic, solid, attaining a rather large size ; spire some-

what less than half the length of the shell, acuminate. Whorls

about eight, ornamented with subequal spiral threads and about

eight transverse folds which merge into short pointed spines on

the periphery. The whorls are slightly concave above, but just

above the suture they become perpendicular. It is on this narrow

portion that the sharply pointed folds appear. Body whorl con-

vex above, sharply concave below. The contour of the last volu-

tion is much like the figure S. It is covered with numerous ele-

vated revolving cords with a number of secondary threads be-

tween. The spiral cords become stronger just below the convex-

ity of the whorl. In addition a closely spaced series of

longitudinal, sinuous growth strise overrun the shell. Outer

lip subangulate, marginally fluted within, inner lip with a rather

thick callus ; umbilicus narrow, margined above by a thickened

callus; anterior canal of moderate size for the genus, slightly

flexed.

On old specimens the upper part of the body whorl is slightly

convex above the peripheral series of nodes. The part of the shell

behind the outer lip is traversed by about four or five, rather

strong, thi,ck, transverse folds extending from the suture to below

the middle of the volution.

Dimensions: Alt. 42 mm; Width 29 mm.
Alt. 61 mm ; Width 40 mm.

This is not unlike the Peruvian S. altcniata (Nelson), but the

present species has sharper nodes which are situated on the lower

fourth of the whorl, whereas the angle of the whorl in the former

is nearh' medial. S. dalli Brown & Pilsbrv is also verv similar
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but has fewer and stronger spiral cords and a more medial ]K)si-

tion of the angle of the whorl. This species was lirst recorded

from Venezuela.

Locality.— Near Tubera ; Near Usiacuri, Dept. of Atlantico.

Age.— Miocene.

Distribution.— Colombia — Dept. of iVtlantico.

Venezuela — N. of Urumaco, Falcon.

Solenosteira cochlearis Guppy var. magdalenensis n. var., Plate 6, figs. 16, 17

Shell pyriform, solid. Whorls about seven, sculptured with

strong, elevated, revolving ridges separated by wider interspaces.

The grooves bear obsolete secondary spiral threads and closely

spaced transverse growth striae. In addition there are about

twelve, thickened, longitudinal folds. Body whorl well rounded

above, sharply tapering and somewhat concave below. The

spiral ribs become somewhat stronger anteriorly. Inner lip

lightly coUoused. Umbilicus narrow. Outer lip strongly lirate

within with about 14 lirse, being two less in number than the

spiral cords of the body whorl. Anterior canal of moderate

length, broad, slightly flexed.

Dimensions: Alt. 35 mm; Width 22 mm.

Thq form is closely akin to S. cochlearis Guppy^'' from the

Springvale series of Trinidad. It differs varietally in having

a slightly less globose body whorl, in having more and longer

longitudinal nodes, and in the character of the ribbing. S. coch-

learis has triangular ribs on the body whorl and are rather sharpl}'

ridged, whereas the ribs on the Colombian are elevated ridges

and do not perceptibly broaiclen toward the interspace. ^".

cochlearis is a slightly more developed form than .S". semiglobosa

Guppy from the same series.

Locality.— One-half kilometer west of Piedras de Afilar,

Dept. of Atlantico.

Age.— Middle Miocene.

Collector.— Mr. C. C. Addison.

Family VASID^ Adams

Genus XANCUS Bolten

Xancus magdalenensis n. sp. Plate 7, fig. 1

Shell ponderous, solid and heavy; si:)ire with about 9 or 10

49 Bull. Amer. Pal., vol. 10, No. 42, p. 210, pi. 36, fig. 3, 1925.
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whorls when C(jmplctc. h^arher whorls with aljoul wide roun-

ded costtT at about the middle. These cost?e later dexcloj) into

large protruding rather pointed knobs. The whorls are sculp-

tured with fairly strong revolving lira and intercalary tiner

threads. On the later whorls, transverse growth lines become

numerous and give a reticulate pattern to tliem. Sutures nar-

row, well incised. Body whorl nearly smooth above, but orna-

mented lielow with alternating stronger and finer revolving lines,

crossed b}' line transverse growth striae. There are three strong

columellar plaits, the anterior one slightly sulcato. Below this

there is another weak fold. Umbilicus narrow and deep. An-

terior canal long and narrow.

Dimensions: Alt. (when whole) 190 mm; Aproximate width 93 mm.

This species is characterized by its five projecting knobs on

each whorl and four columellar folds, of which the anterior

is the weakest. The distance between the lower two plaits

is about one-fourth that between the upper two.

This is very close to the recent A', scolymtis but has fewer

knobs and an additional columellar fold. This same distinction

holds for A', re.x- Pilsbry and Johnson. In addition rex has de-

cidedl}' more pronounced transverse growth striae on the later

whorls. A', scopuliis Olsson from the Miocene of Costa Rica

has a pronounced excavated sutural zone, a feature not present

on this species.

Locality.— Near Tubera, Dept. of Atlantico.

Age.— Middle Miocene.

Collector.— Mr. C. C. Addison.

Family VOLUTID^ Gray

Genus MITRA Lamarck

Mitra colombiana n. sp. Plate 6, figs. 11, 12

Cf. Mitra henekeni Hubbard, N. Y. Acad. Sci., vol. 3, pt. 2, p. 155, pi. 24,

fig. 1, 1920

Shell slender, biconic ; whorls about nine, sculptured with

strong, raised, revolving cords separated by wide interspaces,

llie interspaces are sculptured with sul)e([ual, longitudinal

threads. The body whorl is slenderly pyriform in shape with a

maximum of about 13 revolving cords. Columella with four
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and possibly five plaits, of which the upper two are the strongest.

Columella of moderate length, slightl}- twisted below.

Dimensions: Alt. 26 mm; Long. 8mm.

This species at once recalls il/. hciickeiii Sowerb}- and M.

longa Gabb. From the former it may be distinguished by its

fewer revolving cords and one or two more columellar folds.

Younger specimens of henekeni about the same size of our

specimens generaally have three folds ; very seldom there is a

suggestion of a fourth. On the Colombian species, however,

there are four well defined plaits on one specimen and five on the

other. In this respect the species is similar to M. longa but the

latter has a few more revolving cords with interstitial threads, a

feature lacking on the present species.

Hubbard {op. cit.,) has figured a species from the Quebrad-

illas limestone of Porto Rico which he has referred to licnckeni.

Our form is superfi,cially very similar to Hubbard's — more so

than to the true henekeni. The spacing of the revolving rib-

lets on the Porto Rican shell is identical with that of the Colom-

bian species. Unfortunately the mouth parts of the former

are broken.

Localities.— Near Tubera ; between Las Perdices and Puerto

Colombia, in the Dept. of Atlantico. E of Esperanza, Dept. of

Eoliver.

Age.-— Middle Miocene.

Mitra cf. limonensis Olsson Plate 6, fig. 13

Mitra Swainsoni Broderip var. limonensis Olsson, Bull. Amer. Pal., vol.

9, No. 39, p. 272, pi. 6, fig. 1, 1922.

A single broken specimen, altho somewhat smaller than the

Costa Rican form, appears to be nearly identical with it. Neither

Olsson's nor our form show the characteristic transverse flex-

uous folds of M. swainsoni and for this reason I prefer to omit

the varietal affiliation to swainsoni.

Dimensions: Alt. 36 mm; width 14 mm. (Aprox.)

Locality.— Near Tubera, Dept. of Atlantico.

Age.— Miocene.

Genus CONOMITRA Conrad

Conomitra caribbeana n. sp. Plate 6, figs. 14, 16

Shell rather small, solid, coniform. Spire short, conic. Whorls
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seven, nioderatel}- convex, ornamented with low, Hat spiral

bands and transverse folds. The spiral bands are separated by

narrower or equal interspaces. I'ody whorl sha[)ed as in Conns,

slightly convex above and narrowing rather gradual!}- anterior)}-.

There arc about 2^ longitudinal riblets on it. Inner lip with

four plaits of which the upper three are strongest and nearly

horizontal, the fourth weaker and oblique.

This shell recalls the genus luihricaria in shape. It is readil}

identified In- its coniform outline and numerous Lyria-Wkt ribs.

Locality.— Near Tubera, Dept. of Atlantico.

^h/c.— Miocene.

Family OLIVID^ Orbigny

Genus OLIVA Martyn

Oliva cylindrica Sowerby Plate 8, fig. 7

Oliva cylindrica Sowerby, Quart Journ. Geol. Soc. London, vol. 5, p. 45,

1849.

Oliva cylindrica Gabb, Trans. Anier. Phil. Soc, vol. 15, p. 215, 1873.

Oliva cylindrica Guppy, Quart. Journ. Geol. Soc. London, vol. 32, p. 256,

1876.

Oliva cylindrica Cossman, Journ. de Conch., vol. 61, p. 57, pi. 5, figs. 2, 3,

1913.

Oliva cylindrica Dall, Wag. Inst. Sci. Trans., vol. 3, p. 1583, 1903.

Oliva cylindrica Maury, Bull. Amer. Pal., vol. 5, No. 29, p. 67, pi. 10, figs.

14, 14a, 1917.

Oliva cylindrica Maury, Ibid, vol. 10, No. 42, p. 195,pl. 33, figs. 3, 5, 1925.

Some of the Colombian shells are just a trit^e less slender in

the bod}- whorl than specimens from the t} pe localit}-, but in

other respects are identical. .Several years ago the writer col-

lected several Olivas from the State of Falcon, Venezuela which

are probabl}- referable to O. cylUidrica.

Dimensions: Alt. 31 mm; Width 14 mm.

This differs from O. sayaiia iniiiiortua Pilsbr}- .ind r)r()wn-"''''

in ha\ing the top of the outer lip come some distance below the

suture of the adjoining whorl.

Localities.— Pjetw-een Las I'erdices and Puerto Colombia;

near I'iedras de Alilar; near L^siacuri, in the Uept. of Atlantico.

.U/c.— Miocene.

Distribution.— Santo Dcnningo
;
Jamaica; Trinidad; Venez-

uela ; Colombia.

r.o Acad. Nat. Sci. Phil. Proc, vol. 69, p. 33, pi. 5, fig. 6, 1917.
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Superfamily TOXOGLOSSA Troschcl

Family CANCELLARIIDiE Adams

Genus CANCELLARIA Lamarck

Cancellaria dariena Toula Plate 6, fig. 8

Cancellaria dariena Toula, Jahr. K-K. Geol. Reich., vol. 58, p. 31, pi. 25,

fig. 13; pi. 28, fig. 2, 1909.

Cancellaria dariena Brown & Pilsbry, Acad. Nat. Sci. Proc, vol. 63, p. 345,

pi. 24, figs. 3, 4, 1911.

Cancellaria dariensis Cossmann, Journ. Conch., vol. 61, p. 51, pi. 4, figs.

9, 10, 1913.

Cancellaria dariena Pilsbry & Brown, Acad. Nat. Sci. Phil. Proc, vol. 69,

p. 32, 1917.

Cancellaria dariena Olsson, Bull. Amer. Pal., vol. 9, No. 39, p. 80, pi. 6,

fig. 8, 1922.

Most specimens have a thickened transverse fold or varix at

the outer lip or about the middle of the body whorl in back.

Dimensions: Alt. 40 mm; Width 20 mm.

This Species has much in common with such forms as C. bar-

retti Guppy, C. epistomifera Guppy and C. gnppyi Gabb, but these

have somewhat finer and more numerous transverse ribs. C.

rowelli Dall is distinguished by the step-like succession of whorls

and heavy, subequal transverse folds. C. cossnianni Olsson has

a more widely spaced series of spiral and longitudinal riblets

reticulating the shell into large cJear cut squares.

Localities.— Near Pto. Colombia ; near Tubera, Dept. of At-

lantico.

Age.— Miocene.

Distribut'on.— Colombia—Near Cartagena (Pilsbry&Brown)

Panama—^Canal Zone ; Water Caw
Costa Rica—Rio Codes.

Martinique ?— ( Cossman)

.

Cancellaria rowelli Dall Plate 6 figs. 9 10

Cancellaria rowelli Dall, U. S. Nat. Mus. Proc, vol. 19, p. 307, pi. 29, fig.

1, 1896.

Cancellaria rowelli Maury, Bull. Amer. Pal., vol. 5, No. 29 p 63 pi 10
fig. 2, 1917.

'
' ^ •

•

Cancellaria rowelli Pilsbry, Acad. Nat. Sci. Phil. Proc, vol. 78, p. 333, 1921.
Cancellaria rowelli Olsson, Bull. Amer. Pa., vol. 9, No. 39 p 84 pi G

fig. 7, 1922. > ^ >

A single specimen appears to be referable to this species. The
longitudinal ribs are about 2i in number and are strongly de-
veloped.
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Dimensions: Alt. 23 mm; Width 15 mm.

C. harrisi Maury^^ is a very similar form and may be a mu-
tation of this species.

Locality.— Between Esperanza and Jesus del Monte, Dept. of

Atlantico.

Age.— Lower - Middle Miocene.

Distribution.— San Domingo—Rio Anima.

Costa Rica—East Gra'jc Creek.

Cancellaria epistomifera Guppy var. acuticarinata n. var. Plate 6, fig. 7

The Colombian shell varies from the true epistomifera in

having a rather sharp keel on the whorls. Part of the outer

lip on our single specimen is broken but there seems to be no

tendency to develop a spout or sulcus as on epistomifera proper.

Further, there are no thickened transverse folds or varices but

inasmuch as there is only one specimen I do not know if this

is a constant feature or not.

Dimensions: Alt. 28 mm; Width 18 mm.

Locality.— Near Tubera, Dept. of Atlantico.

Age.— Miocene.

Family TEREBRID^ Adams

Genus TEREBRA Lamarck

Terebra gatunensis Toula Plate 6, fig. 4

Tcrebra gatunensis Toula, Jahr. K-K Geol. Reich., vol. 58, p. 705, pi. 25,

fig. 14, 1909.

Terebra gatunensis Brown & Pilsbry, Acad. Nat. Sci. Phil. Proc., vol. 63,

p. 339, pi. 22, fig. 2, 1911.

Terebra (Myurella) gatunensis Cossmann, Journ. Conch., vol. 61, p. 13,

pi. 1, figs. 26 -29, 1913.

Terebra gatunensis Maury, Bull. Amer. Pal. vol. 5, No. 29, p. 31, pi. 4, fig.

5, 1917.

Terebra gatunensis Olsson, Bull. Amer. Pal., vol. 9, No. 39, p. 36, pi. 1,

figs. 4- 6, 1922.

Terebra gatunensis Anderson, Gal. Acad. Sci. Proc, 4th ser., vol. 16, No.

3, p. 89, 1927.

S|)ecimens of T. tvolfgangi Toula in the paleontological col-

lection at Cornell differ from (/atiiiiensis in being smaller, more

slender, and with the axial riblets far more prominent than the

spiral cords.

Dimensions: Alt. 40 mm; Diam. 12 mm.
1 Bull. Amer. Pal., vol. 5, No. 29, p. 64, pi, 10, figs. 9, 10, 1917.
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Localities.— Cedral ; near Piedras de Aiilar, Dept. of Atlan-

tico; E. Esperanza, Dept. of Bolivar.

Age.— Miocene.

Distribution.^— Colombia—Depts. of Atlantico and Bolivar.

Venezuela—Urumaco, Sabaneta, State of Fal-

con.

Canal Zone—Gatun, Mount Hope.

Martinique.

Santo Domingo—Cercado de Mao.

Terebra bipartita Sowerby Plate 6, fig. 2

Terebra bipartita Sowerby, Quart. Journ. Geol. Soc. London, vol. 5, p. 47,

1849.

Terebra bipartita Gabb, Trans. Amer. Phil. Soc, vol. 15, p. 225, 1873.

Terebra (Acus) bipartita Ball, U. S. Nat. Mus. Proc, vol. 18, p. 38, 1895.

Terebra bipartita Maury, Bull. Amer. Pal., vol. 5, p. 187, pi. 3, fig. 14, 1917.

Terebra bipajtita Olsson, Ibid, vol. 9, No. 39, p. 35, pi. 1, figs. 1, 2, 1922.

Terebra bipartita Anderson, Calif. Acad. Nat. Sci. Proc, 4th ser., vol. 16,

No. 3, p. 89, 1927.

Tvv^o crushed fragments appear to be referable to this species.

T. suhsulcifera has a more prominent sutural band.

Dimensions: Alt. 45 mm; Width 11 mm.

Locality.— Morro Hermoso, Dept. of Atlantico.

Age.— Miocene.

Distribution.— Colombia ; Santo Domingo ; Costa Rica.

Terebra isaacpetiti? Maury Plate 6, fig. 3

Terebra Petiti Maury, Bull. Amer. Pal., vol. 5, No. 29, p. 31, pi. 4, fig. 4,

1917. Not of Kiener, Coq. Viv., p. 37, pi. 13, fig. 2.

Terebra isaacpetiti Maury, Bull. Amer. Pal., vol, 10, No. 42, p. 184, 1925.

Comparison with the large specimen of isaacpetiti in our Sto.

Domingo collection shows a fragment from Colombia to be prac-

tically identical. This is one of the inaequalis group.

Dimensions: Alt. 32 mm; Diam. 16 mm. (Last 3 whorls.)

Locatily.— Near Tubera?, Dept. of Atlantico.

Age.— Miocene.

Distribution.— Colombia—Dept. of Atlantico.

Santo Domingo—Rio Gurabo.
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Family TURRITID^ Adams

Genus TURRIS Bolten

Tiirris albida barretti (Guppy) Plate 6, fig. 5

Pleurotoma Barretti Guppy, Quart. Journ. Geol. Soc. London, vol. 22, p.

290, pi. 17, fig. 6, 1866.

Pleurotomella albida Olsson, Bull. Amer. Pal., vol. 9, No. 39, p. 59, pi. 4,

figs. 1, 2, 1922.

The Colombian shell here figured is characterized by a strong

medial keel on the whorls and a somewhat weaker revolving rib-

let above and below. Of the various albida forms, this shell is

the nearest T. barretti originally described from Jamaica.

Dimensions: Alt. 45 mm; Diam. 16 mm.
Dall"'- and others following his lead regard a number of var-

iable forms as being synon)'mous with T. albida a recent form

first figured by Perry^'^. In comparing our specimens with Per-

ry's figure, we found the resemblance to be very close but the

recent species lacks the rather prominent cord above the medial

keel. P. haitensis Sowerby^* is characterized by its numerous

revolving riblets standing out in sharp relief. The other forms

of albida have been listed by Maury"-"^ and their affinities noted.

Locality.— E. of Esperanza, Dept. of Bolivar.

^-Ige.— Miocene.

Distribution— Jamaica ; Venezuela ;
Colombia.

Turris albida virgo Lamarck Plate 6, fig. 6

Pleurotoma virgo Lamarck An. s. Vert., vol. 7, p. 94, 1822.

Pleurotoma virgo Kiener, p. 5, pi. 3, fig. 1.

Pleurotoma albida Bose & Toula, Jahr. der K-K Geol. Reich., vol. 60, p.

241, pi. 13, fig. 18, 1910.

The Colombian specimens are nearly identical with the figure

of z'irgo in Kiener (op. cit.) but are not as strongly striated

transversely. The whorls are sculptured with three sharp re-

volving ribs of which the medial is the strongest. Slightly

weaker ones occur above and below the suture of the whorl.

In the wide interspaces are weak secondary threads. The suture

is nearly indistinguishable.

52 Mus. Comp. Zool. Bull., vol. 18, p. 72, 1899.

"'3 Conchology or the Natural History of Shells, pi. 32, fig. 4, 1811.

•j-» Quart. Journ. Geol. Soc. London, vol. 6, p. 50, 1849.

r-o Bull, Amer. Pal., vol. 5, No. 29, p. 50, 1917.
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Dimensions: Alt. 52 mm; Diam. 15 mm.

This is of the albida group, the s}non}'my of which is given

by Dall and others. Of the various Miocene forms of albido

this seems to be the closest to that figured by Bose and Toula

from the Isthmus of Tehuantepec.

Locality.— Near Tubera, Dept. of Atlantico.

Age.— Miocene.

Distribution.— Caribbean area.

Range.— Ohgocene - Recent.

Genus SURCULA H. and A. Adams

Surcula nuevagranada n. sp. Plate 5, fig. 15

Shell fusiform, turreted ; spire rather sharply tapering. Whorls

about eleven, lightly keeled above the center, convex below, con-

cave above. Sutures lightly impressed, bordered below by a

small sutural cord. Whorls sculptured on the lower part with

about twelve strong oblique transverse folds which are crossed

by four or five spiral cords with weaker revolving striae between.

The concave portion of the whorl is smooth except for curved

growth marks. Aperture subovate ; anterior canal rather long,

narrow, twisted.

Body whorl very convex above, sculptured anteriorly with

subequal revolving cords. The longitudinal ribs extend about

half way down the volution.

Dimensions: Alt. 37 mm; Diam. 14 mm.

Closely allied to the San Domingan Drillia cercadonis Maury'^^

but is larger and has a slightly more twisted anterior canal.

From the Isthmus of Tehuantepec, Mexico, Bose''^ has described

a closely related form named 6^. pearsoni, but the Colombian

shell differs in having a more globose body whorl and a more
excavated portion below the suture.

Locality.— Near Puerto Colombia, Dept. of Atlantico.

Age.— Miocene.

Collector.— Mr. C. C. Addison.

56 Bull. Amer. Pal., vol. 5, No. 29, p. 52, pi. 8, fig. 12, 1917.
57Jahr. K-K Geol. Reich., vol. 60, p. 268, pi. 13, fig. 21, 1910.
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Genus DRILLIA Gray

Drillia puertocolombiana n. sp. Plate b, fig, 16

Shell of medium size, solid, turreted. Whorls 6+, convex,

standing out sharply. Sculpture consists of 5 low flat spiral

bands, separated by slightly narrower interspaces, and numerous

sharp, oblique, transverse ribs, of which there are 22 to 26 in

number. On reaching the top of the whorl these ribs bend con-

siderably. Sutural zone deep ; sutural line weak, bordered be-

low by a sutural band. Below this there is a well channeled

interspace between the top of the whorl and the sutural band.

Outer lip with what appears to be a thickened fold or varix on

back. Aperture subovate.

Dimensions: Alt. 43 mm; Diam. 16 mm; (Approximate when complete.)

Characterized by its deep sutural zone, flat spiral bands and

numerous oblique transverse folds. It recalls D. gatunensis

Toula from the Canal Zone but differs in its fewer spiral bands,

and strong, excavated sutural area. D. consors Sowerby is more

finely reticulate wdiile the rather closel}' akin D. vemista Sowerby

has sharper spiral threads.

Locality.— Between Las F^erdices and Pto. Colombia?, Dept.

of Atlantico.

Age.— Miocene.

Genus CYTHARA Schumacher

Cythara heptagona? (Gabb) Plate 5, figs. 13, 14

Mangelia heptagona Gabb, Amer. Phil. Soc. Trans., vol. 15, p. 211, 1873.

Cythara terminula Dall, Wag. Inst. Sci. Trans., vol. 3, pt. 1, p. 38, pi. 2,

fig.5, 1890.

Cythara heptagona Pilsbry, Acad. Nat. Sci. Proc, vol. 73, p. 322, pi. 17,

fig. 9, 1921.

A weathered specimen from Colombia is identical with C.

heptagona in shape and dimensions. In the character of the

spiral sculpture and in the number of longitudinal ribs (nine)

the shell is similar to C. terminula Dall. Gabb originally de-

scribed heptagona as having seven longitudinal folds but as

intimated by Pilsbry, who regards terminula as synonymous,

the number may vary somewhat.
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Dimensions: Alt. 15 mm; Diam. 7 mm.

This is very similar to C. cercadica Maury^^ from Santo Do-
and C. cainiitica Maury have nearly double the number of long-

mingo but the latter is slightly more slender. C. polygana Gabb
itudinal ribs. From Costa Rica, Olsson^^ has described two

forms of which C. termimda var. costaricensis is closely related.

It is a trifle more slender than the Colombian species but with

a greater number of specimens for comparison the two forms

may be found to be synonymous. The other Costa Eican species,

C. liminata Olsson is a narrow, higher spired species.

Of the Caribbean Cytharas, three are very similar, these are

:

C. heptagona Gabb

C. cercaidca Maury
C. terminula var. costaricensis Olsson

All these in turn are closely allied to the Pliocene C. terminula

Dall of the Caloosahatchie series of Florida.

Family CONID^ Adams

Genus CONUS Linne

Conus molis Brown & Pilsbry Plate 6, fig. 1

Conus molis Brown & Pilsbry, Acad. Nat. Sci. Phil. Proc, vol. 63, p. 343,
pi. 23, fig. 1, 1911.

Conus molis Maury, Bull. Amer. Pal., vol. 5, No. 29, p. 200, 1917.
Conus molis Olsson, Ibid, vol. 9, No. 39, p. 214, pi. 2, figs. 1, 2, 1922
Conus molis Anderson, Gal. Acad. Sci. Proc, 4th ser., vol. 16, No. 3, p 89,

1927

Adult shells are large and ponderous. There are about 13

whorls of which the later ones are somewhat concave and spirally

striate with five to eight revolving striae. The striations on
the body whorls of large specimens are confined to the lower
portion of the shell and are faint or obsolete above.

Dimensions: Alt. 140 mm; Width 87 mm; Adult when complete.

Localities : Near Tubera, Dept. of Atlantico.

Age : Miocene.

Distribution : Panama—Gatun.

Costa Rica—Water Cay, Banana river.

Haiti—Cercado de Mao.

Colombia—Tubera.

58 Bull. Amer. Pal., vol. 5, No. 29, p. 61, pi. 9, fig. 15, 1917.
59 Ibid, vol. 9, No. 39, p. 77, 1922.



289 Weisbord: Colombian Miocene 67

Conus colombiensis n. sp. Plate 5, fig. 12

This species is thin-shelled. There are alxnit 12 whorls, of

which the earlier live or six appear to he somewhat coronate

;

the whorls are very convex, each succeeding one slightl}' over-

lapping on the preceding; sutures well incised; spire slightly

elevated, concavely conical. The body whorl is well rounded at

the shoulder. PVom the middle portion of the last whorl to

the base there is a series of subequal revolving lines. These

become obsolete above.

Dimersions: Alt. 58 mm; Width 34 mm.

The Caribbean Miocene analogue of this shell is C. rccognitns

Guppy which has been found in Costa Rica. Haiti and Jamaica.

The body whorl of recognitus is distinctly pyriform whereas the

Colombian shell is conical in shape. Otherw^ise the two forms

are very similar.

Locality.— Near Tubera, Dept. of Atlantico.

Age.— Middle Miocene.

END OF TEXT

The following ])lates were furnished by the author
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Explanation of Plate 1

Figure Page

1

—

Scapharca grandis colombiensis Weisbord n. subsp. Near Usiacuri,

Atlantico. Paratype. Alt. 85 mm; Long. 85 mm.-- 5

2

—

Scapharca grandis var. cedralensis Weisbord n. var. Paratype. In-

terior of left valve. Alt. 54 mm; Long. 61 mm 8

3

—

Scapharca grandis var. cedralensis Weisbord n. var. Cedral, Atlan-
tico. Paratype. Right valve. Alt. 60 mm; Long. 65mm 8

4

—

Scapharca chiriquiensis Gabb var. bolivari Weisbord n. var. E. of

Esperanza, Bolivar. Paratype. Exterior of right valve. Alt. 25 mm;
Long. 31 mm 8

5

—

Scapharca chiriquiensis Gabb var. bolivari Weisbord n. var. Ex-
terior of left valve. Alt. 26 mm; Long. 31 mm 8

6

—

Scapharca chiriquiensis Gabb var. bolivari Weisbord n. var. Ex-
terior of lairge left valve. Alt. 39 mm; Long. 23 mm 8

7

—

Scapharca chiriquiensis Gabb var. bolivari Weisbord n. var. Inter-

ior of small left valve. Alt. 26 mm ; Long 31 mm 8

8

—

Scapharca chiriquiensis Gabb var. bolivari Weisbord n. var. Ex-
terior of elongated variety. Alt. 29 mm; Long. 36 mm 8

9

—

Scapharca chiriquiensis Gabb var. bolivari Weisbord n. var. Inter-
ior of same specimen . 8

10—Scapharca pittieri Dall. Near Sibarco, Atlantico. Exterior of right
valve. Alt. 22 mm ; Long. 23 mm 9

11—^Scapharca pittieri Dall. Interior of same specimen 9

12

—

Glycimeris lloydsmithi Pilsbry & Brown. Exterior of right valve.
Alt. 37 mm ; Long. 35 mm 10

13—Glycimeris lloydsmithi Pilsbry & Brown. Interior of same speci-
men. 10



Pl. 36, Vol. 14 Bui i- A\ilr. Pai.eont. No. 5 4, Pl. 1
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Explanation of Plate 2

Figure Page

1—Glyciiheris lloydsmithi multicostata Weisbord n. subsp. Exterior

of right valve. Alt. 36 mm ; Long. 34 mm. 10

2—Glycimeris lloydsmithi multicostata Weisbord n. subsp. Interior

of same specimen — 10

3—Glycimeris canalis var. colombiensis Weisbord n. var. Exterior of

left) valve. Alt. 25 mm; Long. 26 mm 11

4—Glycimeris canalis var. colom.biensis Weisbord n. var. Interior of

left valve. Alt. 24 mm; Long, 22 mm 11

5—Glycimeris cf. tumefactus Pilsbry & Brown. Near Tubera, Atlan-

tico. Alt. 42 mm; Long. 44 mm. (Approximately) 11

6—Ostrea osculum Pilsbry & Brown. Near Usiacuri, Atlantico. Ex-

terior of lower (left) valve. Alt. 26 mm; Long. 22 mm 12

7—Ostrea osculum Pilsbry & Brown. Interior of lower (left) valve.

Alt. 42 mm; Long. 30 mm 12

8—Ostrea messor colombiensis Weisbord n. subsp. Near Piedras de

Aiilar, Atlantico. Interior of lower (left) valve. Alt. 53 mm; Width
33 mm 12

9—Ostrea messor colombiensis Weisbord n. subsp. Exterior of same
specimen. .—. 12

10—Spondylus colombiensis Weisbord n. sp. Near Tubera, Atlantico.

Interior of right valve. Alt. 75 mm; Long. 65 mm 14

11—Spondylus colombiensis Weisbord n. sp. Exterior of same speci-

men. ->. 14

12—Yenericardia dominica new name. Exterior of left valve. Near Pie-

dtas de Aiilar, Atlantico. Alt. 20 mm; Long. 20 mm. 17



Pl. }7, Vol. 14 Bli.i . Ami R. P.\i idxt. No. 54, Pl. 2

-r^
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Explanation of Plate 3

FiGUBE Page

1

—

Amusium luna Brown & Pilsbry. Near Usiacuri, Atlantico. Alt. 115

mm; Width 120 mm 13

2

—

?Dermatomya harrisi Weisbord n. sp. Near Tubera, Atlantico. Alt.

43 mm; Long. 52 mm 15

3

—

Crassatellites reevei Gabb var. pleurorostra n. var. Exterior of

right valve. Alt. 40 mm; Long. 57 mm — 16

4—Crassatellites reevei Gabb var. pleurorostra n. var. Interior of

same specimen 16

5

—

Crassatellites aviaguensis Hodson. Near Usiacuri, Atlantico. Exter-

ior of left valve. Alt. 50 mm ; Long. 65 mm 16

6

—

Crassatellites aviaguensis Hodson. Interior of same specimen
showing large lunule 16

7

—

Venericardia terryi Olsson. Specimen from Costa Rica figured for

comparison. Right valve —

-

18

8

—

Venericardia terryi Olsson. Colombian specimen. Exterior of right

valve. Alt. 32 mm; Long. 30 mm 18

9

—

Venericardia terryi Olsson. Interior of same specimen 18

10

—

Venericardia dominica new name. Near Piedras de Afilar, Atlan-

tico. Interior of left valve. Alt. 20 mm; Long. 20 mm 17

11—Venericardia dominica new name. Exterior of right valve. Alt. 24
mm; Long. 25 mm 17



Pl. 38, Vol. 14 Bl i i . Amir. Pali ox i . No. 54. Pl. 3
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Explanation of Plate 4

Figure Page

1—Venericardia dominica new name. Near Piedras de Afilar, Atlan-

tico. Interior of right valve. Alt. 24 mm; Long. 25 mm 17

2—Chama corticosaformis Weisbord n. sp. Exterior of lower (right)

valve. Alt. 45 mm; Long. 42 mm 18

3—Chama corticosaformis Weisbord n. sp. Interior of same specimen. 18

valve. Alt. 37 mm; Long. 36 mm 18

4—Chama corticosaformis Weisbord n. sp. Exterior of upper (left)

5—Echinochama antiquata? Dall. Near Tubera, Atlantico. Broken left

valve - - 19

6—Cardium (Laevicardium) serratum Linnaeus. Near Usiacuri, At-

lantico. Left valve. Alt. 43 mm; Long. 36 mm — 20

7—Cardium (Cerastoderma) brantlyi Weisbord n. sp. Morro Hermoso,
Atlantico. Exterior of right valve. Alt. 85 mm; Long. 77 mm 19

8—Chione (Lirophora) latilirata colombiana n. subsp. Exterior of

right valve. Alt. 26 mm ; Long. 30 mm - 22

9—Chione (Lirophora) latilirata colombiana n. subsp. Exterior of

right valve. Alt. (partial) 20 mm; Long. 25 mm 22

10—Chione (Lirophora) latilirata colombiana n. subsp. Interior of same
specimen 22

11—Chione (Lirophora) usiacurina Weisbord n. sp. Near Usiacuri, At-

lantico. Exterior of left valve. Alt. 23 mm; Long. 28 mm. 23

12—Antigona (Dosina) caribbeana Anderson. Near Usiacuri, Atlantico.

Alt. 145 mm; Long. 125 mm ..- —- 21
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Explanation op Plate 5

Figure Page

1—dementia dariena Conrad. Usiacuri, Atlantico. Left valve. Alt. 23

mm; Long. 28 mm 24

2—Chione (Chione) bolivarensis Weisbord n. sp. Jesus del Monte,

Bolivar. Exterior of right valve. Alt. 20 mm; Long. 23 mm 22

3—^Chione (Chione) bolivarensis Weisbord n. sp. Same specimen show-

ing radial ribs on and adjacent to the lunule 22

4—Asaphis delicatus Weisbord n. sp. Venezuelan specimen from near

Urumaco, Falcon. Exterior of right valve. Alt, 42 mm; Long. 59

mm. 25

5—Asaphis delicatus Weisbord n. sp. Colombian specimen from Usia-

curi, Atlantico. Left valve. Approximate dimensions, Alt. 42 mm;
Long. 56 mm 25

6—Metis trinitaria colombiensis n. subsp. Near Usiacuri, Atlantico.

Exterior of right valve. Alt. 46 mm; Long. 60 mm 24

7—Corbula (Cuneocorbula) hexacyma Brown & Pilsbry. Near Jesus

del Monte, Bolivar. Interior of right valve. Alt. 13 mm; Long. 21

mm. ^— 25

8—Corbula (Cuneocorbula) hexacyma Brown & Pilsbry. Exterior of

left valve. Alt. 12 mm; Long. 18 mm 25

9—Corbula (Cuneocorbula) hexacyma Brown & Pilsbry. Exterior of

right valve. Alt. 13 mm ; Long. 21 mm. 25

10—Dentalium (Fissidentalium) solidissimum Pilsbry & Brown. Spe-

cimen showing spiral stria on earlier portion of shell. 26

11—Dentalium (Fissidentalium) solidissimum Pilsbry & Brown. Por-

tion of adult specimen showing broad, flat ribs. 26

12—Conus colombiensis Weisbord n. sp. Near Tubera, Atlantico. Alt.

58 mm; Width 34 mm 56

13—^Cythara heptagona? Gabb. Alt. 15 mm; Width 7 mm 55

14—Cythara heptagona? Gabb. Rear view of same specimen. 55

15—^Surcula nuevagranada Weisbord n. sp. Near Puerto Colombia, At-
lantico. Alt. 37 mm; Width 14 mm , 54

16—Drillia puertocolombiana Weisbord n. sp. Near Puerto Colombia,
Atlantico. Approximate dimensions, Alt. 43 mm ; Width 16 mm 55
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Explanation of Plate 6

Figure Page

1—Conus molis Brown & Pilsbry. Near Tubera, Atlantico. Alt. 140

mm; Width 87 mm 56

2

—

Terebra bipartita Sowerby. Morro Hermoso, Atlantico. Alt. 45 mm;
Width 11 mm 52

3

—

Terebra isaacpetiti? Maury. Near Tubera, Atlantico ._. 52

4

—

Terebra gatunensis Toula. Ala. 40 mm; Width 12 mm 51

5

—

Turris albida barretti (Guppy). Near Jesus del Monte, Bolivar.

Alt. 45 mm; Width 16 mm 53

6

—

^Turris albida virgo (Lamarck). Near Tubera, Atlantico. Alt. 52

mm; Width 15 mm 53

7

—

Cancellaria epistomifera Guppy var. acuticarinata Weisbord n. var.

Near Tubera, Atlantico. Alt. 28 mm; Wdth 18 mm 51

8

—

Cancellaria dariena Toula. Alt. 40 mm; Width 20 mm 50

9

—

Cancellaria rowelli Dall. E. of Jesus del Monte, Bolivar. Alt. 23
mm; Width 15 mm 50

10

—

^Cancellaria rowelli Dall. Rear view of same specimen 50

11—Mitra colombiana Weisbord n. sp. Alt. 26 mm; Width 8 mm 47

12—Mitra colombiana Weisbord n. sp. Rear view of same specimen 47

13—Mitra cf. limonensis Olsson. Near Tubera, Atlantico. Alt. 36 mm;
Width 14 mm 48

14

—

-Conomitra caribbeana Weisbord n. sp. Near Tubera, Atlantico. Alt.
19 mm; Width 11 mm 48

15

—

Conomitra caribbeana Weisbord n. sp. Rear view of same specimen. 48

16

—

Solenosteira cochlearis Guppy var. magdalenensis Weisbord n. var.
Near Piedras de Afilar, Atlantico. Alt. 35 mm; Width 22 mm 46

17

—

Solenosteira cochlearis Guppy var. magdalenensis Weisbord n. var.
Rear view of same specimen 45
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Explanation of Plate 7

Figure Page

1—Xancus magdalenensis Weisbord n. sp. Near Tubera, Atlantico.

Approximate dimensions, Alt. 190 mm; Width 93 mm 46

2—Melongena colombiana Weisbord n. sp. E. of Esperanza, Bolivar.

Alt. 60 mm; Width 41 mm 43

3-—Melongena colombiana Weisbord n. sp. Rear view of same speci-

4—Melongena colombiana Weisbord n. sp. Rear view of another spe-

cimen. Alt. 62 mm; Width 43 mm 43

5—Melongena consors (Sowerby). Alt. 75 mm; Width 50 mm 44

6—Solenosteira falconensis (Williston). Front view of medium sized

specimen. Alt. 42 mm; Width 29 ram 45

7—Solenosteira falconensis? (Williston). Adult specimen of fore-

going? Alt. 61 mm; Width 40 mm 45

8—Solenosteira falconensis? (Williston). Rear view of same speci-

men showing longitudinal ribs behind mouth 45

9-—^Strombina cyphonotus Pilsbry & Johnson. Near Puerto Colombia,
Atlantico. Alt. 24 mm; Width 12 mm 42

10—Srombina cyphonotus Pilsbry & Johnson. Rear view of same speci-

11—^Strombina colombiana Weisbord n. sp. Near Tubera, Atlantico.
Alt. 24 mm; Width 13 mm 43

12—Strombina colombiana Weisbord n. sp. Front view of same speci-
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Explanation of Plate 8

Figure Page

1—Bursa crassa colombiana n. subsp. Alt. 41 mm; Wdth 26 mm 41

2—Bursa crassa colombiana n. subsp. Rear view of same specimen 41

3—Distorsio aff. gatunensis Toula. Near Usiacuri, Atlantico. Alt. 48

mm; Width 27 mm. 41

4—Distorsio cf. simillimus (Sowerby). E. of Esperanza, Bolivar. Alt.

39 mm; Width 21 mm ,_ 40

5—Potamides bolvarensis Weisbord n. sp. E. of Esperanza, Bolivar.

Alt. 57 mm ; Width 26 mm. Measurements approximate for en-

tire shell + 39

6—Potamides ormei Maury. E. of Esperanza, Bolivar. Alt. 33 mm

;

Width 26 mm 38

7—^Potamides ormei Maury. Rear view of same specimen 38

8—Potamides maracaibensis (Williston). Near Puerto Colombia, At-
lantico. Alt. 39 mm; Width 20 m.m 38

9—Potamides maracaibensis (Williston). Rear view of same speci-

men 38

10—Potamides avus Pilsbry & Brown. Cedral, Atlantico. Young speci-

men. Alt. 30 mm; Width 15 mm. 37

11—Potamides avus Pilsbry & Brown. Rear view of slightly more de-
veloped form than foregoing. 37

12—Potamides avus Pilsbry & Brown. Portion of Adult specimen 37

13—^Serpulorbis papulosus? Guppy 35

14—^Turritella vistana colombiana n. subsp. Alt. 55 mm; Width 14 mm. 32

15—Petaloconchus domingensis Sowerby 36
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Explanation op Plate 9

Figure Page

1—Turritella cartagenensis Pilsbry & Brown. Adult specimen of four
and a half whorls. Alt. 55 mm; Width 20 mm 30

2—Turritella cartagenensis Pilsbry & Brown. Specimen showing car-

inate early whorls. Alt. 45 mm; Width 15 mm 30

3—^Turritella supraconcava Hanna & Israelsky var. fredeai Hodson.
Two basal whorls of adult specimen. Alt. 42 mm; Width 28 mm 30

4—Turritella supraconcava Hanna & Israelsky var. fredeai Hodson.
Alt. 36 mm; Width 21 mm . 30

5—Turritella lloydsmithi Pilsbry & Brown. Alt. 50 mm; Width 17 mm, 34

6—^Turritella lloydsmithi Pilsbry & Brown. Adult specimen. Lower
three whorls. Alt. 43 mm; Width 23 mm . 34

7—Turritella gatunensis Conrad. Three medial whorls. Alt. 22 mm

;

Width 11 mm 33

8—Turritella cf. gatunensis taratarana Hodson. Three medial whorls.
Alt. 19 mm; Width 9 mm 34

9—Turritella altilira Conrad var. atlanticensis Weisbord n. var. Holo-
type. Alt. 30 mm; Width 13 mm 32

10—^Turritella cf. falconensis (Williston) Hodson. Alt. 25 mm; Width
15 mm __, . _^„. 31

11—^Turritella vistana colombiana Weisbord n. subsp. Paratype. Alt.

41 mm; Width 19 mm 32

12—Polinices (Mammilla) brunnea Linck. Alt. 35 mm; Width 29 mm. - 29

13—Natica canrena (Linnaeus) Moerch. Alt. 25 mm ; Width 22 mm 28

14—Natica cuspidata Guppy. Usiacuri, Atlantico. Alt. 35 mm ; Width
56 mm 28

15—Architectonica granulatum (Lamarck). Width 20 mm; Alt. 14 mm. 27
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