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FOSSIL FRESH-WATER MOLLl\SCA FROAI THE
STATE OF MONAGAS, VENEZUELA

By

Kr.tlierinc Y. W. Palmer

TNTRODTTTION

The following study is based on a collection of fresh-water

invertebrate fossils from the State of JMonagas, \^enezuela. The

material was collected in i<)44 l)y Ely Mencher, Norman E.

Weisbord, and Oswaldo De Sola of the Socony-\'acuum Oil Com-
pany, C. A., of Venezuela.

Continental deposits in tlic State of Monagas of late Tertiary

or Quaternary age are widespread and thick and have been de-

scribed in varicjus reports. With the exce])tif)n of the description

and illustration of a fossil naiad, CuslalioiJcs hiJili, by Marshall

from near Aragua de Maturin, District of i'iar, State of Monagas,

no accounts of the molluscan fossils characteristic of these fresh-

water sediments in X'ene/uela have Ijeen hci-eLofore published.

Carlotta J. Maury depicted a Hyn'a and Corbiciihi from strata of

equivalent age in Trinidad.

Not only is the fauna of particular interest and value in the

ultimate unraxeling of the paleontology and stratigraphy of the

local contiricntal formations of A'enezucla, Init it is hoped tliat the

knowledge obtained from the stud}- of these fossils may fit into

the wider problem of the ages of the various nonmarine deposits

of northern .South America.

Since 1867 when I'rcjf. James Orton first .collected fossils at

P'ebas on the upper Amazon in.] 'cm, there have been occasional

publicati(jns on the Tertiary fossils from nonmarine beds of the

Amazon Valley and ncjrthern .South America. Of these that of

Henry A. Rilsbry (1QJ4) on the mollusks from the Red Beds of

the Rio Pachitea and Pebas, Peru, and that of Edward W. Pern-

(1945) on the fossil flora from southern I'xuador are the most

recent. The most widely written upon of the dejiosits are those

of the headwaters of the Amazon, particularly at Pebas, Peru.

Gardner's (1927) and De Greve's (1938) works present a

resume and comprehensive discussion with biidio';raphj." an'-l t^e
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latter has illustrations of the fauna of those sediments. De Greve's

mono<:;raph is by far the most extensive work on an}- of the South

American Icrliary nonniaiine in\ertehrate fossils. Sheppard,

r.Larshall and Bowies, l'ils])ry and (Jlsson, Liddle and I'almer

ha\e been the chief contributors toward the description of fresh-

water fossil Alollusca of ihe L'lienca I'.asin, h.cuador, and the Mag-
dalena Valley, Coloml)ia. In the Magdalena Valley fresh-water

uKjllusks are found in the upper Eocene, Oligocene, and Miocene,

pa It l)eing of estuarine oiigin. Tlie age of the Amazcjuian and Ec-

uadorian deposits is still a matter of debate, the Pebas and equiv-

alent fainias are usually regarded as Pliocene and the Cuenca

Ba^in fossils as pi(il)al)ly older. T'lie iliagnosis and correlation of

the fossil plants from the numerous South American localities may
be obtairk-d tliiough the .studies and published works of Berry on

Cliik'. Polivia, Peru, I'.cuador, (.'(jlombia, X'enezuela, and west-

ern Brazil.

Tlie UKjre complete a ccjllection of fossils from a locality is,

the more wtnth may be attaclied to the determinations which may
be given to the s) stematic identilications of the species and hence

greater reliance may be placed on the correlation deduced

there'll t.rii. This is particularly true in the case of fresh-water

foruiS such as the shells of the present material. With many
speciii.eiis axailable one ma\- obtain a series of variation and be

better able let lit isolated specimens into such suites. The knowl-

erlge (A l\\c hinge structine is imperative in the work on the bi-

valve- in (jrder to make authentic determinations of genera in

which (.-xternal features might be duplicated. Frequently the col-

lections \ielil specimens (ju which external characters only are re-

\ealed. I'ortunately this material contained many individuals

with pariial or c(nn])k'te hinge details exposed. It lias been the

aim in the jjresent paper to illustrate variation of form as fully as

j.ossible and practical. Credit for our ability to attain some of that

i(!eal iiuist go to the collectors who furnished the extensive and

tine material. It is with pleasure and gratitude that the new

species herein descrilx^d are named for them. Appreciation is

also expressed to the authorities of the Socony-Vacuum Oil Co.,

C. A., of \'enezuela, with whose permission this report is pub-

ii.shed.



7 MoLLuscAN Fossils Fkom Monagas: K. Palmer 7

. DESCRIPTION OF LOCALITY AND AGE
The fossils treated and described in this paper are all from the

s'ime locality. An}- specific occin'rence elsewhere is mentioned un-

der the systematic (Hscussions. The material is described b_\

those who obtained it as coming from "a low hill along the east

Lank of the Ouatatal River, east of La Llanera and 17. i kms. as

the crow flies north of Caicara in the State of Monagas, Vene-

zuela." The collections were made by Ely Mencher in Septem-

ber, i9_|4 (Sta. No. 1 135, Paleont. Research Inst.) and F:.l\

Mencher, Norman E. Weisbord, and Oswaldo De Sola in No-

vember, IQ.J4 (Sta. No. 1136, Paleont. Research Tnst. K

Norman E, Weisbord kindly contributed the follov.ing de-

scriptive notes of the localit\' and age of the deposits:

"Most of the fossils are found loose on the surface and come

from a somewhat calcareous clay with a little fuel ,' disseminated

gypsum. The clay is blue-gray, se^'eral feet Itehjw the surface,

and weathers above to a }ellowish-brown soil. Occasional

blocks of coquina made up mostly of Corhlculo and Ostornya are

strewn about, and several botryoidal calcite nodules an inch or

two in diameter have been observed.

"The fossiliferous clays at I-a Llanera foim part of a pre.lomi-

nantly nonmarine series consisting of cla}s, sands, gravels, and

occasionally lignites. r)n purely regional grounds this series

vrould seem to be generall\- equivalent to the Ouiriquire forma-

tion described by J. H. Regan^ and possibly a phase of the

Sacacual group mentioned by Hedberg and P\'re-. In the Ouiri-

quire field, some 50 kms. or so east of La Llanera, the Ouiriquire

formation lies unconformably on strata of suggested middle Mio-

cene age while loo kms. to the southwest of La Llanera the

Sacacual group unconformably overlaps the upper Miocene. The

1 Regan, J. H.: Nules on the Quiriquire Oil Field, District of Pwr,
State of Monagas, Bol. Geol. Min., Tonio II, Nos. 2, 3, -i, I93S, p. .19:\

- Hedberg, H. D., and Pyie, A.: Stratigraphy of northeastern An-
sodtegui, Venezuela, Bull. Anier. Assoc. Pet. Geol., vol. 28, No. 1, 1944,

pp. 24, 25.
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'Juiriquire and Sacaciial formations may l)c contemporaneous in

part, and l:)()th are overlain 1j, llic Aicsa I'onnalioii which is i^en-

c'.aily icgardcd as yuatcrnnr\ . If the la Llanera fossils belong

to the Ouirifiuire or Sac::cunl. as it is reasonable to suj^pose they

do, the evidence ])oints lo llieir hcini' I'liocene or Pleistocene in

aj^^e, the former hcin^- the more likel\'."

ANALYSIS Ol-^ Tllh: FAUNA

Jhe fauna identified fi'om the La Llanera locality includes the

followin';' sjiecies

:

1. Hyria irinitaria Maury
2. Hyria wcisbordi, n. sp.

3. Prodiphxloii tips7Uiir<ll. n. sp.

4. Casfalioidcs laddi Marshall

5. Corbiciila ( CyaJiocyclas) ('rsalai, n. s]).

6 Corbiciila {Cyaiiocyclas) jiioiiagaseiisis, n. sp.

7. Osfoniya uienchcri, n. sp.

8. .'Isolrnc qualalcusis, n. sp.

9. " Plaiiorliis" Uancrensis, n. sp.

The ^i^eneric i)o-;ition of the last species is too uncertain for

statements lo I)e made concerning- its relationship. All the other

.i^enera in tlie list are limited to .South America except Cyan-

ocyclas and the "Anipullarias" whose range includes Central

America. The latter group ranges into Mexico. Prodiplodon and

Casli.dioidcs occur only as fossils. Although Hyria, Cyanocyclas,

Osfoiiiya, and . Isidciw are lix'ing in rivers of South America,

Hyria and Osfoniya ]ia\c n(»t as yet been discovered in the present

fa.una of Venc/.uela and Trinidad. When dealing with a conti-

nent such as .South America where there are still large areas of

the river systems which are unex])lored l)if)logically, distributional

statements as those made al)ove must be considered with reserva-

tions. Ihe i-ange (;f many genera may ])e extended to regions

wheie such genera are unknown at present.

The sediments in wliich tlie fossils studied are entombed are

unquestionably fluviatile. Hyria and allies (Hyriinse), Ostomya,
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Cyanocyclas, Asolene and "Planorbis ' are all stream dwellers.

Hyriinc-E and the "Ampiillariichc" arc frequent in the swamp)

lowlands of ri\crs. "Ani[)ulUiriicl:e" and Planorljidcc paiticular-

1}- the latter, h;)\c representatives in lakes and both can withstand

periods of drought. The I'lanorbida?, a ubiqritous and siiullww-

w^ater group, may be loiuid in nearly an\- t_\ pe of fresh water (nun

large lakes anrl rivers to ponds. They can also accommodate

themselves to some salinitx" and alkalinity. Ostoiiiya and Cyan-

ocyclas may live in a slightl}' brackish element suclr as the ex-

treme tidal reaches at the mouths of streams.

In evaluating the environmental data of the genera identified,

one should consider that the Ilyriina?, Ostoinya, and Cyanocyclas

include the greatest number of specimens, the Hyriinae forming

the major group. There are onl}- a few specimens of Asolene and

one of the "Planorhis." Idierefore the evidence from the prin-

cipal forms indicates that tlie deposits at the horizon and in the

area of these fossils were accunnilated in a great drainage system

of late Tertiar}' date.

Whether l)rackish or other conditions existed at levels above or

below the zone of these forms and how the formation from wliich

the specimens came changed laLcrall\ mrst be I'ctc;mired 1)\- ('at;i

obtained from such layers Since fossils arc a\"ailal)le in the for-

mation from at least two localities in. the State of Mon_agas (La

Llanera and Aragua de Maturin), wit'i i'(?ssi]il_\- mo;c uni^iL-

lished places, their presence might 1)e diagnostic enough to be

used as kc}' hoi'izon markers.

CORRELATION

Below is a list of genera from the La Llanera locality with their

known distribution elsewhere.

Oligocene

—

Flioeene Rce- lit

Miocene

La LL^uera
locality

Htiriay Brazil; X
Trinidad* t

Prodiplodun Pebas and
equivalents
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Oligocene

—

Miocene
La Llanera
locality

Casialioides

Cyanocyclas

Ostomya

AsoJene
[' ' Ampullar ia '']

Tiiniilad

( Miocene)
;

Cuenca Basin,

Ecuador

Colombia :

luo Pachitea,

I'eru

Pliocene

Monagas,
Venezuela*

Trinidad

Pebas, Peru

l'el>as, Peru

Recent

* Species occur identically with La Llnhoia material.

t The Trinidad nnd Vrneztiela H. Iriiiitaria not typical generically.

Two species in the fiiuiia are specificallx i'lentical with forms

elsewhere. Casfaliodcs laddi Marshall was hrst discovered in

Vene "ucla at .\ra:;ua ('e Matirrin which is in the area east or

northc"St of the present locality ami would presumably indicate

that the species came frcuii the same formation at both places,

'i he a,q:e of tlie Ara.^ua de Maturin locality was originally given

as Quaternary. Jlyiia frinifaria Maury was described from

Cedros Point, Sf)ulh\vestern Trinidad. Maury identified Corbicula

( Cyanocyclas) coin paraiia from near .Sangre Grande, Comparo
Koad, northeastern Trinid.'id and from Cedros Point. C. com-

Parana vas not fouml in the Venezuela collection but the corre-

lation in 'I'rinidad links the three localities as to time of deposition.

Cedros Point, Trinidad, has been given by some as Pliocene, by

others as Pleistocene. _ , > .

The correlation by means of the genera from the material di-

agnosed would seem to indicate an a','e about the time that the

upper Amazonian nomnarine deposits were laid down. I have

listed the age of those sediments as Pliocene from the general

consensus of opinion. The La Llanera fossils reveal a local en-

vironment but suggest clo.ser al^nities with the Amazonian and
Icrein forms than with Colombian species of the same genera.

The assemblage of each of the fossil fresh-water faunas in the
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separate basins of northern South America naturally indicate lo-

cal conditions, and yet there are in each group a few cimnion

generic elements. As more and more fossils from the continental

strata of South America are placed on record, better understan''-

ing and greater ,certainty of correlation of the deposits \\ ill be

possible.

When examining the accompanying chart the fact that jnore

has been pul)lished on the Amazonian ( I'ebas, etc.,) than on the

Venezuelan nonmarine faunas should be considered. It should

be recognized also that the determination of the age of the beds

with which correlation is made is still in a state of flux.

Tlic age of the La Llanera deposits from a stratigraphic stand-

point is probably Pliocene or Pleistocene, preferably Pliocene.

The study of the fossil? would seem to agree with such a conclu-

sion.

SYSTEMATIC DESCRIPTIONS
Family MUTELID^
Subfamily HYRIIN^

Genus HYRIA Lamarck, 1819

Sowerb} in Reeve, 1869 (Illustrations) ; Simpson, 1900 pp.

515, 868, 869; Simpson, 191^, pp. 1211-1215; Ortmann, 1921, pp.

4.55-465- 561, 5^--

The genus Ilyria is toda\- limited to several species of the riv-

eis of the Amazon basin and Guiana (Simpson, 1900, p. 869 ; 191.1,

pp, 1213-1215; Frierson, 1014, p. 363; Ortmann, 1921. p. 5^)1 )'.

A fossil species of Hyria or Hyria-Uke form, "Triquctra" lou-

nvla was described b}- Conrad (187-I, p. 29, pi. i, iigs. 10. 13)

fiom the Pebas beds of Peru. See the discussion of thnt species

under Prodiplodon. De Oliveira Roxo (19--I, p- d5) reported

Hyria and identihed it as //. corni(/ata Lamarck (Recent, Ama-

zon) from Tres Unidos, Rio Javary, upper Amazon basin of

Pebas age and from the Pliocene of Rio Jurua, Pirazil ( 1937, p. 0).

De Greve (1938, p. 20, pi. 7, figs. 24, 25) figured a fragment

of "Hyria" from Iquitos, Peru, of Pebas age. Tliat specimen is

3 The Hyria n-hc<iUr}ii Maitihall, TJ. S. Nat. Mus., Proc. vol. (39, No.

26a8, 1926, p. 7, pi. 1. figs, o, 5; pi. :\, fig. 1, is probably not a Hyria
(Pilsbry pikI Olssun, Ht:^5, p. 17).
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also here discussed under Prodiplodon. De Oliveira Roxo ( 1937,

p. 6) in addition identified "H. zvhealleyi" Marshall in the Rio

(urua uK'teiial. Marshall's species is probably not a Hyiia hence

the Rio J urua specimen may represent another naiad stock.

Of the known fossil reports of Hyriu it may be that H. cor-

rugafa Lamarck reporteil by De (*li\eira Koxo from ibc I liocene

of Brazil is the only typical species. Ilyria tiinituria and H.

zveisbordi differ in minor details of hini^e structure. Not know-

ing tlie character of the cum[)lete hinge of //. zvcisl'ordi, oue can-

not say how topical the hinge would Ije. From the part of the

hinge visible it appears more like that of //. corninata. the geno-

type, tlian does //. Irinilaria. The pscudocardinals in the latter

are broken into strong denticles much more so than in the genus

Hyy'ia, sciisn stricto. Adecjuatc Recent comparative material of

the Hyriiuie is not available for further subdivision. It may be

t'i:it //. triitilaria will be used as the basis of a new subgroup.

Hyria trinitaria Maury Plate 1, ligs. 1-10

Hnvia irinilaria Maurv. 1925, Bull. Amor. Pak'out., vol. X, No, 4'2, p.

83, pi. 13, fig. 2.

The present collection of 34 specimens of this species from \'en-

ezuela supplements the original material from 'I'rinidad and adds

a knowledge of tlie details regarding the hinge and sculpture not

previously noted. Dr. Mam-\ hgured a line specimen of extreme

shape beside a shell of tlie genot\pe, //. corrnyata Lamarck (Re-
cent, Brazil), to show the similarit\ of form. The Venezuelan
representatives have been compared with the type and tojiotvpes

of H. trinitaria. The topotypes are badly eroded, but the\ are

the original Harris material ihal Maur\ had in descriliing her

species. The duplicate Trinidad shells are nioi-e elongate with a

less elevated posterior wing than the holotype has, and thc\ do

not show the zigzag corrugations on the mid-area as on that

.specimen. The holoty[)e is therefore more extreme in shape than

the average individual, 'fhe large collection irom liic La Tdanera

locality includes well-preserved specimens whicli leveal varia-

tion in hinge, shape, and sculjjture. They compare so well with

the topotypes of //. triitilaria that it seems safe to classify the spe-

cimens from Trinidad and Venezuela under the same specific



MoLLUscAN Fossils Fkom Moxagas : K. Palmer 13

name.

The hinge appears to be Hyria-like but not t}"piral of the genus

sciiiii stricto. 1 he cardinal in the right valve is considerably

broken up, the :>i: e of the denticles varying with individuals as

may be noted b\ c(unpa.rison ul iigurcs 5, 9, 10, Plate i. In fig-

ures 9 and 10 the large size and increase of the denticles obscure

the socket of the anteiior latcial. Idie surface of the shell may
be sculptured with only hcav\- concentric lines of growth. Char-

acteristically there may be several heavv undulations just back

of the umbos in the conca\c area dorsad of the unibonal ridge,

dhe concentric lines of tlie short anterior wing are pinched in a

topical Hyria manner. The umbos are flat.

The above [ oints are illustrated b_\" figures of a suite of speci-

mens and need not be further elaborated.

Diiiiciisiojis —(Greatest length, 63.6 mm. average (of 29 speci-

mens, 76 mm., longest measurement
; 54 mm., shortest)

;
greatest

height, 42.6 mm. average (of 28 specimens, 50 mm. highest meas-

urement; 35 mm., lowest) ; length of hinge line, 38.2 mm. average

(of 21 specimei's. 31 mm , shortest; 46 mm., longest).

Types.—Holot\ pe, No. 854 ; figiu'ed specimens, Nos. 20073-

20081, Paleontological Research Institution.

Occurrence.— Pliocene, Cedros Point, southwestern Trinidad

(type). Sta. Nos. 1135. 1136, Paleont. Res. Inst. (Venezuela).

Hjria weisbordi, n. sp. Plate 3, figs. 11, 12

Shell medium in size, alate ; anterior end produced and

rounded; umbos small, flat; posterior umbonal ridge biangulate

and curved anteriorly ventrally ; anterior adductor muscle scar

deep; sm"face covered w itli radiating and divaricating ribs wdth

coarse granules, such ribs .curve dorsad anteriorly.

The narrow strip along the ventral margin lacks the granulate

ribs. Such an initiation of secession of the sculpture, together

with the medium size of the shell, suggests that the holot_\pe is an

immature specimen and that the ventral nongranulate area would

be greater with age as is common in the Hyrias. H. riigosissiina

Sowerby of the Amazon River, heavily sculptured throughout its

growth, is an exception to the usual ornamentation of the genus.
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The biangulation of the umbonal ridge is comparable to that of

Hyria latialota Smverbx f)f British Guiana (Sowerby in Reeve,

1869. pi. II, fig. 4).

The divaiicately granulose sculpture makes this species unicpie.

The granulate c()n(hti()n is present on several of the Unto seiiii-

granosus group which live in Mexico and Guatemala (Fischer

and Crosse, |)ls. 5<')-6i), Init none of those species has the pattern

as complete or as intricate as on H. zvcisbordi.

The liinge of tliis species differs from H. triiiltarla, with which

it is associated, as //. ivrishordi lacks tlie numerous denticles into

whi.'di the cardinal tooth is diviflcd. Idie carihnal of the right

\;d\e of //. zvcisbordi is more pronounced and (Hstinct. d'his

species is known by one specimen, in which the valves are intact,

the left valve luning slipped \cntr;dly rexealing a portion of the

right hinge.

Diiiiensions.—Greatest length, 38 mm
;

greatest height, 36

mm.; thickness (both valves together), i3± mm. (holot\])e).

Holofype.—No. 20ioq, Paleontological Research Institution.

Genus PRODIPLODON MarshaU, 1928

Marshall, U. S. Nat. Mus., Proc, vol. 71, No, 2748, 1928, p. 1,

This genus was based on the genotype, P. simjezvaldi Marshall,

(1928, p. 2) and included two other species of fossil material from

Paucarpata, on the Marafion River and from Pebas, Peru. The

striking character of the shell is the umbonal sculpture of radiat-

ing V-shaped undulations, the inner pairs of which converge along

the mid-line to make the V-formation. The remainder of the sur-

face of the vahe is sm(j(Jth except for coarse growth lines. This

type of ornamentation ma}' also be formed in Hyria. Marshall

suggested that the genus was related to Hyria and l^iphxloii. Of

the material with this pronounced umbonal sculpture which he

had from Peru, Marshall figured the exterior well and described

two genera, Prodiplodon and Eodiplodon, with three species of

the first and two of the second, differentiating the forms on minor

points of shape and sculpture. How justifiefl he was in such

splitting remains to be verified by more extensive material from

the Pebas or equivalent beds.
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Conrad had earlier (18-17, p. 29, pi. I, figs. 10, 13) than Mar-

shall described a corresponding type of fossil naiad, "Triqnctra"

h^ngula, from the Pebas beds. Conrad's illustration well depicts

the Prodiplocloii'type of sculpture. In 1938 De Greve figured

{Hyria, sp., pi. 7, figs. 24, 25) a similarly ornamented fragment

of the umbonal region, as well as the hinge, of an apparently close-

ly related, if not the same, species from a section at Iquitos, I'eru,

of Pebas horizon. Therefore the evidence shows that this llyiia-

like genus is fairl\- common in the beds of Pebas age. The species

named from Peru are "Triqnctra" loiigulo Conrad, Prodiplodon

singnvaldi Marshall, P. bassleri Marshall, P. paiicarpatensis

Marshall, Eodiplodon gardnerco Marshall, E. pebasensis Marshall,

v.nd"Hxria," sp. de Greve. The presence of the representative in

Venezuela, whether it prove specifically identical or not, is a fact

of relationship not to be considered lightly. Marshall did not

figure the hinges of his two genera, so there is a chance that there

v/ill be a difference in the hinge structure greater than is suggest-

ed by Marshall's description of the hinges. The idea that the V-

shaped umbonal sculpture is infallible in identif}ing genera of the

Naiades must be used with caution and ma}- be judged by com-

paring such genera as Hyria, s. s., Tetraplodon Spix (Castalia

Lamarck), Prodiplodon, Eciiadorea, and Castalioidcs. If um-

bonal fragm.ents of the species of these different genera are com-

pared b\- sculpture alone without considering the factor of the

hinge :;tructure, they could easily be grouped as belonging to the

same genus. This may be illustrated by reference to the figure of

Ecuadoica ? minor de Oliveira Roxo (1937, figs. 2, 3). The por-

tion of the shell figured therein certainly appears similar to the

fragment figured herewith, Plate 3, figure 4, as w-ell as to that of

De Greve (1938, pi. 7, fig. 25). However, an examination of the

figures of the hinges of the three fragments reveals that De

Oliveira Roxo is probably right in that his shell is nearer to Ec-

iiadorea, at least it is not the same as the Venezuelan species of

this paper. Ecuadorea and Castalioides can be differentiated from

the genera listed above in that the divaricate sculpture is not lim-

ited to the umbonal region but finer zigzag ribs extend further
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over the surface of the valve, particular!}- over the anteVior region.

Eciiadorea and Castalioidcs also have convex plump umbonal

areas as in Diplodou, while the IIyriv-Prodiplodoit ;:;inup has

flattencil imibos.

Triplodi'ii lahniil J'ilbl)i_\ and Olsson ( ly^^S' P- i^'- pl- 5- ^gs.

3-5) has t c (oai^f unib'jiial \'-shaped sculjjture l)iil belongs in

the grouf) ( f phimpLT slieUs rather th.ui lo the /'.•m. iplo'on fom-s.

Prodiplodon tips>vordi, n. sp. Plate 3, figs. 1, 1, 7-10

Large shell; straight hinge line; posterior qiuI obliquel\ pro-

duced; anterior enrl short witli, on the l)cst ]ireserved specinien.s,

the pinched lines of a brief alaticm ; uinl)ns flattened; a slight sug-

gestion of a;i umbonal ridge; ()\er the umbos are cdnspieu ais

radiating unc'ulations which form :\ \ -shaped pattern; remainder

of the shell si kk th e.\ce[)t lor cuai'se lines of gi'owth ;
]nii!;e in the

right valve ^\itli a pscud.ocardinal beneath the beak made up of a

broad series (f line denticles; anterior to the mid-cardinal seiies

is a pseudocardinal wliieh is longer and broken u]i into three main

rugose denticles. In the right vahe there is a siict anterior

socket, also a long posterior socket with a long posterior lateral

below. The 01 1_\ available hinges of the lel't vahe are inadetpiate

for descrii)tion except b\' assuminion as the complement o| that

of the right valve. The posterior end (see iVy. 7, PI. 3) ma} be

bent or twi'^ted from pressiu'e after burial.

The shells of this sjiecies might be confuted w ilh the more elon-

gate flatter indi\iduals of //. Iriititarid. However, the specimens

ma\' be differentiated r-cadil\ b\ the presence of the conspicuous

radiating V-shaped umbonal plic;e on /'. lipswordi Ihicleaned

mudcakcd specimens of /'. fipswordi which hax'C the uuibonal area

covered might be conftised with //. Iriiiititria. Although the

shape is, in general, similar, /'. lipsicordi lacks the conspicuous

sharp posterior umbonal ridge and the shar]) i)osterior ])lica: of

H. trinitariii. Hie slight suggestion of the umb(»nal ridge on P:

tipswordi and the lack of the posterior plicce on some specimens

of //. trinitaria require caution in using such characters ton rigid-

ly. The hinges of the two species differ as may be seen liom the

illustrations.

Just how much Prodiplodon should be separated fnun Ifyria is

still a question. Whether the species as separated by Marshall,
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as well as this X^enezuelan species, shouUl l)e included under the

lirst si)ecific name, lotujula Conrad, remains t(j he ]iro\en. Be-

cause (j1 miuiir (Hfferences in the umljon.al sculptural pattern he-

tween the TeruN ian and \'enezuelan material, I am differentiating

them s[)erilically. The real alVmity of the forms ouj^dit not to be

obscured Ijv tlie man_\' names.

Dimensions.—See measurements of t}pes, ex]ilanation of Plate

.i-

Types.—llolotype, No. 20102; parat\pes, 20104, 20107, 20108,

ialeontological Kesearch Institution.

Genus CASTALIOIDES Marshall, 1934

Mrusiliall, Wasiiiuotoii Acail. Sci., Jour., vol. Li, No. 2, 19:!-i, pp. 78, 79,

tigs. 1;'.; Palmer, tliill. Aiia-r. Paleont., vol. XX\'l, No. 100, pt. 2,

lii4l, ji. -l(i, ].l. S, iiys. US.

This genus is known so far only by the genotype, C. laddi Mar-

shall, fossil from V^enezuela. Ecuadorca Marshall and Bowles

( 1932, p. 5, pi. I, figs. 7, 8; Palmer, 1941, p. 45, pi. 7, figs. 1-6)

cfisplays a remarkaljle similarity of ornamentaticjn. In the matter

of correlation during the work on the Ecuadorean material, the

problem arose as to the relationship between Castalioides and Ec-

iiadorea. Dr. H. S. Ladd kindly loaned me two topot>pes of C.

laddi. These revealed worn hinges of both valves. The only

availal)le hinge material of Ecuadorca is imperfect and because of

this the nature of the complete details of the hinge of that genus

is in doul)t. In the case of C. laddi, a specimen in the present

material .contains a perfect portion of the hinge of the left valve

(Plate 2, fig. 17). B}- comparing this figure with that of the

former worn hinge illustration (Palmer, 1941, pi. 8, fig. 7), one

can see the fundamental element of "two cardinals" (pseudocar-

dinals), but the areas between and back of the "cardinals" are

very rugose. Only part of such rugosity was retained in the 1941

specimen. Therefore worn specimens with the corrugated area

obliterated present the impression of more sharply defined teeth

than a,ctually exist.

Castalioides laddi Marshall Plate 2, figs. 17-22

Castalioides laddi Marshall, 1934, Washington Acad. Sci., Jour., vol. 24,

No. 2, p. 78, figs. 1-3 ; Palmer, 1941, Bull. Amer. Paleont., vol. XXVI,
No. 100, pt. 2, p. 46, pi. 8, figs. 6-8.
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Willi a suite of 31 specimens of C. laddi from the La Llanera

locality I am able to furtlier illustrate this interesting species and

add delmite data as to the hinge of the left valve. As with the

other specimens of the species of the Naiades at this localit\' the

specimens are nearly all w ith both valves intact. The figures m-
cluded have been selected to show variation in shape and details of

sculpture so that imperfect specimens found at this locality and

shells discoveretl at other localities may be identified within legiti-

mate limits of variation and need not be separated specihcallv on

minor dilTerences of shape.

Dimensions.—Greatest length, 40.3 mm. average (15 specimens

measured, 57 mm., longest length; 35 mm., the shortest)
;
great-

est height, 33.5 mm. average (18 specimens measured, 40 mm.,

longest; 29 mm., shortest); thickness, 20.8 mm. average (both

valves together, 12 specimens measured, 25 mm., thickest; 17

mm., thinnest).

Figured specimens.— Nos. 20097-20101, Paleontological Re-

search Institution.

Occurrence.—"Near Aragua de Maturin, capital city of the

District of Piar, State of Monagas, Venezuela ... on the Aragua

River, a tributar\- of the Guarapiche River, which in turn is a

tributary of the San Juan ..." (type) ; Sta. Nos. 1135, 1136,

I'aleont. Res. Inst.

Family CORBICULIDiE
Genus CORBICULA Mergerle von Muhlfeld, 1811

Prime, 1865, pp. 2-7.

Subgenus CYANOCYCLAS de Blainville [Ferussac], 1818

Dall, 1903, p. 1448, 1450; Marshall, 1924, pp. lo-ii ; Marshall,

1927.

The subgenus is confined to Central and South America. Nu-
merous species have been described from the rivers and bays of

those areas.

C. J. Maury (1925) described three species of fossil Cyan-

ocyclas from Trinidad, one from the Miocene and two from the

Plio.cene. Two v»ere named from the middle or late Tertiary of

the Cuenca Basin, Ecuador, In' the writer (1941, pp. 51, 52). The
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present Venezuelan fossil species are nut speciiically identical

with those from Trinidad or Ecuador.

Pilshry (1944, p. 146) reported unidentiiiahle remains of the

genus from the Red Eetls of the Pachitea River, Peru.

C. monagasensis hy its trigonal shape is more suggestive of

some of the Recent species oi that configuration (Prime, 1865,

tigs. 3, 5). rhe mure orhicular outline of C. desolai approaches

the circular shape of C. circularis Marshall (1924, p. 3, pi. 2, figs.

1-3) of the L ruguay River.

Corbicula (Cyanocyclas) desolai, n. sp. Plate 2, figs. 8, 12, 13, 16

Shell small, plump, ovate
;
posterior end broad and rounded

;

posterior dorsal slope oblitjue ; three cardinals in each valve ; mid-

dle and posterior cardinals of the right valve bihd ; anterior and

middle cardinals of the left valve bihd ; laterals long, thin, and

microscopically striated ; surface with coarse concentric striae.

This species differs from C. monctgaseusis, n. sp., of the same

size, with which it is associated, in the less trigonal shape of C.

desolai.

The species, as well as C. monagasensis, is distinct from C. com-
parana Maury (1925, p. 173, pi. 30, figs, i, 4, 8, 10-12) of the

lower Pliocene of Trinidad which because of its stratigraphic as

well as geographic position might be compared with the Vene-

zuelan species. C. desolai has a broader posterior end, smaller

and less elevated beaks, and the umbos of both valves meet. In

C. coin Parana, as may be seen from the original illustration (pi.

30, fig. i), the beaks are enlarged, elevated, and conspicuously

separated. C. desolai has a decidedly smaller and more deli-

cate hinge than C. comparana. C. comparana also attains a much
larger size than C. desolai. Specimens of the two species have

been compared by utilizing the syntypes and large suite of topo-

types of C. comparana in the Paleontological Research Institution.

In shape C. desolai suggests more that of the Trinidad Miocene
species, C. caroniana Maury, (1925, p. 174, pi. 30, fig. 9) but the

V^enezuelan species differs from C. caroniav.a by the more delicate

hinge and the broader and more rounded posterior end of C.

desolai.
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Tlie collection representini^ the (tiii;inal mateiial nf rliis sjiecies

consists of 35 specimens.

Diiiiciisii)iis.— See nieasui'cments of l\]ie^, exi)la!iation nf I 'late

l^yprs.—Holotype, No. 20ck/>; ijarat\]>es, Nos. 20089, --OO03,

:ro09.}, PaleontdloL^ical Research Instit iitiim.

C<irhi«ul;i ( Cyanocyclas ) monatTntionsi.'?, n. sp. Pl.nlp 2, fij^s. 9-11, 14, 15

Shell small, plump, liiiMni.al. .Shell almost e([uilateral hut there

is variation from this shape when the j)osterior en;! is extended

one or two millimeters more th.in the anterior. Intermediate

forms tirade into the extremes. The surface is covered with

coarse concentric stri;e. The trigonal shape of C. inoiuu/dsrnsis

distinouishes it from C. (/csohii. There is the i)ossi1)ilitv that this

form is a variet\' of C. (Irsolai. l.oth have similar sculpture and

are of the same size. C. dcsoldi in the collection studied is rep-

resented by about four times as many six'cimens as this form.

Diniensions.—Length, 23 mm.; height, 21 mm; thickness, 13

mm. (both valves together) (holotype).

Types.—Holot}'pe, No. 20090; paratopes, Nos. 20091, 20092,

20095, Paleontological Research Institution.

Family CORBULID/E

Genus OSTOMYA Conrad, 1874

The generic synonym}- and references to this interesting genus

are given in Pilshry ( I9.!4, p. K|7) and need not he repeated here

The present species adds another link in the distributional chain

of the genus and increases the knowledge of the gcofnaijhic as well

as the stratigraphic range of the group.

The oldest kn<)wn (jccurrence of the genus is in the La Lira

formation, upper Oligficene or hnver Miocene of the Magdalena

Valley, Colombia, (I'ilsbry and OLsson, 1935, p. 21, pi. 5, fig. 7)

and in the Rio Pa,chitea beds of eastern Peru (Pilsbry, 1944, p.

149, pi. 11). The genotype is found in the I'eljas beds, probably

I'liocene, of Peru, (Conrad, 1874, p. 30, pi. 1, iig. 6) and the pres-

ent species from Venezuela adds another representative to the

fossil list.
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So far Recent species of the genus have been discovered in the

Rio ]\Iaraiion (O. jlwi'ialilis H. Adams) and in the Rssec|uibo,

Mazariini and Cuyuni rivers of i^ritish Guiana ((). siniiiisiiiii

(Morrison)'. Today the species live in fresh water. In the case

of the British Guiana form, the species is found in extreme tidal

areas of the rivers. The habitat of the fossil species of the (."olom-

bian and Peruvian localities hatl a subordinate element of salt

water.

Osiomya mencheri, n. sp. Plate 2, figs. 1-7

Shell oblong, subecpiilateral ; ilorsal and ventral margins n.earl}

parallel, dorsal line curved slightl}' ventrad posteritndy ; anterior

end produced a little
;
posterior end truncated ; umbonal ridge

extends from the beaks to the posterior ventral margin, back of

which is a .concave area; metlium concavity present but varies in

prominence. The oblique ventral outline (PI. 2, fig. 2) is discern-

ible although its conspicuousness varies. (Compare I^ilsbry, lO^M,

p. 1/^8 and Morrison, 1943. I'l- 8. ^8- 4^- Tl''^ presence of the

oblique twist of the shell may be readily noted on the lateral sur-

face of the valves on such specimens as that figured on Plate 2,

figure 5. Sculpture of fme concentric wrinkles only, some coars-

er than others.

This species bears a very close resemblance to the Recent C).

jlm'iatilis as illustrated by Pilsbry (1944, pi. 11, figs. 42-44). It

differs from that species in having the anterior end more pro-

duced, /. e., the beaks are less terminal in the Venezuelan form

than in the living species. The posterior umbonal fold or ridge

appears stronger in this fossil although the apparent difference

might be due to comparing many specimens with but few figures.

0. mencheri has about the same amount of anterior production

as 0. simiosnm (Morrison), Recent, of the rivers of British

Guiana. This fossil differs from 0. sinuosum in the less obli-

quity of the ventral margin and lack of radial striations in O.

mencheri.

The pertinent and interesting point m the comparisons of the

species of Osiomya so far known is that the Venezuelan species

* Morrison, J. P. E.: Nautilus, vol. 57, No. 2, 1943, jjp. -46-52, pi. 8,

as Guianadesm^a sinuosum Morrison.
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bears a greater resemblance to the s])ccie> of the Recent fauna

and from tlie Pliocene I'chas hnls tlian it does lo the fossil spe-

cies of the ^eiuis from the oldt-r strata of L"oloml)ia and I'cru.

'ilu' species is common at the La IJancra locality , tlie shells

forniim; a co((uina in jilaccs.

/'////(•//.v/(';/.s-.- Length, 20 nnn. ; hcij^lu, 11 mm.; thickness, tS

mm, ( douhic \al\es toj^ethcr) (holotype).

Tvpt's.— Mo]ot\i)e, Xo. 20084; paratxpcs, Nos. 20082, 20083,

20085-20088, I'alcoiitolo'^ical Research Institution.

Family I'lLlD^ (AMrULLARIID^)
Genus ASOLENE d'Orbigny, 18;57

Section LIMNOPOMUS Dull, 1904

Dall, 1904, jip. 50-");'); I^i'cnr, 1851) (Jlliistratious) ; Sowprby, 11)0!), pp.
:5-15-:i(i2 ; Al.lorson, 1925 (llhistnitions) ; Pilsbry and Bcquaort, 1927,

pp. ICG-ITO; Thiele, 192i), pp. IIV-IIS; Baker, lO^iU, pp. l-2(i.

The "Am])ullariid.'e" are well rejjrcsented in the livini;' fauna of

the tropics rauLMUi;" fi'oni C'entral .\merica to the s}^tem of the

Rio de la Plata. Alderson (1925) enumerated and illustrated 53

western species, and Baker (1930) identified 13 species fiom

Venezuela. Most of the genera of the family are perforate. An
exception is the genus /Isolcnc, of which the section Lhnnopomus

Dall has a heavily calloused ccjlumella. The t\pe of Liiiiiiopoimis

is ".hupiilhiria" ri>liiiiicllaris (iould ( 185 1 (i8_i8j, p. 74; 1862, p.

51; Keeve, 1856, pi. XXVIll, lig. 134 .1. Sprucei; Alderson,

1925. ]»1. XT, lig. 8) of I'eru. 'i'lie present ampullaroid fossil ob-

viously ])elongs in the category of that species.

I)all propositi LiiiDiopdJiius as a section oi "AmpuUaria." Pils-

hr\ and Pcpr-ieil ( \^)2j, \). iC)9, footnote) suggested that i/nu-

iiopoimts wouM pro])ahly i)i"o\e to he a subordinate group of

.Iscltiu-, a mo\e wliich d'heile carried out (1929, p. 118). Sow-

erb\- (1909, 1). 347), however, maintained that the columella may

be oj>ene(] or chjscd in the same species and therefore the char-

acter is not constant enough to base a group ui)on. Alderson

came to the conclusion that although the character upon which

the section was founded is not consistent, nevertheless, the group

does have certain characters which warrant a distinct place in the

genus.
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'i'lie species of this family arc fre(|ueiitl_\' desiynaled as /Ini-

piilUirld. Since the sanction of Jiolteiiian names, the name ./;/;-

I
uUaria Lamarck. t7<j9, is replaced Ijy the synonymous name of

/'//(/ r.ollen [Ivocdinj^], 1798 (Pilsbry and Bequaert, 19-^7, p.

109). I'ila is a s^cnus of the Eastern Hemisphere. I'oiiiaceo

Terry, 181 1, is an ampullaroid genus of the Western Hemisphere.

". hnptillaria, sp." was reiJ(jrted b}' De (ireve as frequent in the

fossil fauna of Iquitos, Peru, (De Greve, 1938, pp. yy, 118, 125)

l)ut the specimens were too l^adly deformed for description. De
(iieve suggested that the fragment of a "large gastropod" w^hich

C llarrington Prcnvn (1879, p. 79) found in the beds of ec[uiva-

Icnt age in the upp-er .Vmazun l)elow Canama, on the Javary River

(Peruvian side), was an ". linpiillaria:" De Oliveira Roxo (1935.

p. 7) rcjiorted ". hiipiillaria" from the Pliocene of the Rio Jurua,

Brazil. No specific descriptions or figures accompany the al)ove

( itations s(^ that one .cannot ctjmpare the present species \\'ith pos-

sible allies of Pebas age.

Anderson (1928, p. 2T,, pi. i, figs. 19, 20) figured and described

"AmpuUaria" guaduasensis frcnii the Guaduas Eocene of Colom-

])ia. That species has a general reseml)lance to .1. (juafalriisis

hut the latter has a more rounded body whorl.

'i'lic i'DjiHicca hibliaaa Marshall and Bowles (1932, p. 4, pi. i,

figs. 4, 5; P.'ilmer, 1941, p. 42), fossil from the Cuenca Basin of

Ecuador, has a flattened spire and a less globose body whorl.

Pilsbry dcscril)ed Pouiacca manco (1944, p. 145, pi. 11, iigs.

31, '^2), a fossil from the \\Qi\ Beds on the Pachitea Iviver, Peru.

Tliat species is smaller than the adult of .J. Uancrcnsis, and the

immature shells of the present species have a more elevated spire

and elongate aperture.

Asolene guatalensis, n. sp. Plate 3, figs. 5, G, 13

Shell medium in size ; the immature shell is elongate in shape

with tlie spire elevated; the adult body whorl is broadened, and

tlie spire is more subdued ; umbilicus closed and the columella is

covered with a well-developed callus. The presence of the longi-

tudinal bands or varices of excess growth at the outer lip are indi-

cated on the surface in s])ecimens, and on one eroded example

there are three heavy bands on the whorls in a tripartite spacing.
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'I he l)ani!s are so streni^tliened that they form conspicuous grooves

in the si. eh

As (Hseu^seil al)o\e this species belongs in the imperforate

group, a niinmit;. of the ampuUaroids. The typical species is Re-

cent from I'eru. The genotype of Asolcnc is .1. plater Maton

fr(;m La I lata and other species of the genus occur in Brazil. The

Venezuelan fossil differs from those Recent species in its short-

ened height in the adult and less rounded basal contour of the

bod\ whorl of the immature shells. How constant the umbilical

covering is remains to be seen. The collection of the species con-

sists of seven immature and two adult shells.

Diiiii'iisions.—Height, 2/ mm.; greatest diameter, 29 mm.
( holotype).

Types.—Holotype, No. 20106; paratypes, Nos. 20105, 201 10,

201 loA, Paleontological Research Institution.

Family PLANORBIDiE

Bakev, F. C, 1945.

I'hniorl'is, a name formerly used in a broad sense, is now ap-

plied to a genus limited in distribution to Europe, northern Af-

rica, Asia (Siberia), and Asia Minor. No attempt i.^ made here

to determine the genus of the form described. One si>ecimen only

was f(nuid, and since the generic classification of the I'lanorbidae

is based (jii the anatomy of the animal, one can hardly apply such

a scheme to this fossil shell.

Tropicorhis Pilsbry and Brown (Baker, 1945, pp. 80-85) is

a .South American genus to which this Venezuelan fossil may be

related. Latcorbis F. C. Baker (1945, p. 85), subgenus (jf Tropi-

corhis, has the body whorl enlarged, a character which applies to

this shell better than the shape of the genus, scnsu stricto, does.

Conrad (1874, p. 30) described I)ut did not illustrate "Planor-

bis" pebasana from the Pebas beds of Peru. He was not sure

but that his specimens might have been Kecent forms washed into

the deposit. "Planorbis" honriivyi de (Jliveira Roxo (1924, fig.

£) was discovered in the u\>]k-v Amazon layers at Tres Unidos,

and De Greve (193B, p. 107, pi. 4, tigs. 29, 30) figured a form
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from strata of the same age at Iquitos, I'eru. All of the shells

mentioned are very small and so are not comparable to the large

species described herein.

"Planorbis" llanerensis, n. sp. Plate 3, figs. 2, 3

Shell large, ultradextral, orbicular; spire sunken; whorls aljouL

3V2. body whorl large; aperture large, rounded; umbilicus laige,

deepj and broad; body whorl and ai)erture extend abmc the

umbilical area (tig. 2 oriented as below) ; surface smooth; sutural

areas channelled.

The picture of the holotype, the only specimen availalile of the

species, was taken before the apical and umbilical areas were ex-

cavated. The lower side (apical) as figured shows the first whorls

covered with rock matrix and a side view (figure 2) presents the

impression of an elevated spire. This conception should be mod-

ilied because the spire is sunken. The periphery of the aperture

has been crushed and has the appearance of being carinated. Such

a semblance is misleading.

The general shape and aspect of this species suggest that of

Aitstralorbis glabrotiis (Sa}) as hgured in Laker (iy-!5, pi- //,

figs. 30, 31), top and bottom views. .1. (jiabtatus has more whorls

and the aperture does not extend beyond the wic'th of the whorls

so far as in P. llanerensis.

Dimensions.—Height, 1 1 mm.
;
greatest diameter, J4 mm.

Type.—Holotype, No. 20103, Paleontt)logical Research Insti-

tution.
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ExPLAKATIOK OF PLATE 1 (1)

Figure Page

1. Hyria trinitaria Maury . - -- 12

Leiigtlt, 70 111111.; height, 46 mm.; thickness (both valves),

i;i mm. Paltoiii. Kes. Inst., No. 20073.

2,5. Hyria trinitaria Maury . 12

Length, <iii± mm.; Iieiglit, io mm.; thickness (right valve),

11 mm. I'aleoiit. Uvh. Inst., No. 20074.

.3. Hyria trinitaria Maury 12

Length, 58 mm.; l.eight, Ki mm.; Ihickiiuss (both valves), 18

mm. I'aleont. Res. Inst., No. 20075.

4. Hyria trinitaria Maury 12

Length, (is mm.; height. Hi mm.; thickness (left valve),

10 mm. I'aleout. Res. Inst. No. 2007C.

C>. Hyria trinitaria Maury . 12

Length, 49+ mm.; height, 'I4± mm.; tliickness (both

valves), 16 mm. Paleont. Res. Inst., No. 20077.

7. Hyria trinitaria Maury - 12

Length (of fragment), 43 mm.; height, 35 mm.; thickness

(left valve), 10 mm. I'aleont. Res. Inst., No. 20078.

8. Hyria trinitaria Maury . . 12

Lengtli, 70 mm.; heigiit, 10-(- mm.; thickness (both valves),

21 mm. Paleont. Res. Inst., No. 20079.

9. Hyria trinitaria Maury 12

Length, 70-f mm.; heiglit, 40 mm.; thickness (right valve),

12 mm., riglit valve only measured. Paleont. Res. Inst.

Xo. 200S0.

10. Hyria trinitaria Maury . . .12
Ltiigtli (of fragment), 59 mm.; height, 44 mm.; tliickness

(riglit valve), 10 mm. Paleont. Res. Inst., No. 20081.
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PLATE 2 (2)

17. Castalioides laddi Marshall 17

Fragment length, 24 mm.; height, 2)5 mm.; thickness (left

valve incliKling liing(>), 10 mm. J'aleont. Res. Inst., No.

20097.

18. Castalioides laddi Marshall 17

Length, 45 mm.; height, 'M\ mm.; thickness (right valve),

10 mm. Paleont. Kes. Inst., No. 20098.

19,22. Castalioides laddi Marshall 17

Length, 44 mm.; height, 31 mm.; thickness (both valves), 21

mm. Paleont. Res. Inst., No. 20099.

20. Castalioides laddi Marshall 17

Length, 42 mm.; height, 30 mm.; thickness (both valves),

19 mm. Paleont. Res. Inst., No. 20100.

21. Castalioides laddi Marshall 17

Length, 21 mm.; height, 17 mm.; thickness (both valves), 7

mm. Paleont. Res. Inst., No. 20101.
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Explanation of Plate 2 (2)

Figure Page

1. Ostomya mencheri, n. sp. ..... 21

Length, 2- iiini. ; licight, I'A mm.; thickness (both valves), 7

nun. r;iraty]ie, Paleont. l?es. Inst., No. 20082.

2. Ostomya nn-ncheri. n. sp. . . 21

Jjriij;tli, Ui mm.; lieight, 10 mm.; thickness (both valves),

7 nun. Paratype, Paleont. Kes. Inst., No. 2008.3.

3. Ostomya mencheri, n. sp. 21

Lenglli, 2li mm.; height, 11 mm.; thickness (both valves),

8 mm. Hohitype, Paleont. Ees. Inst., No. 20084.

4. Ostomya mencheri, n. sp. 21

Leugtli, 14 mm.; height, 8 mm.; thickness (right valve), 2±
mm. Paratype, Paleont. Res. Inst., No. 20085.

5. Ostomya mencheri, n. sp. ... 21

Length, 211 mm.; lieiglit, 11 mm.; thickness (both valves).

7.5 mm. Paratype^ Paleont. Kes. Inst., No. 20086.

f). Ostomya mencheri, n. sp. ._ 21

Length, 20 mm.; licight, 12 mm.; thickness (both valves),

8 mm. Paratype, Paleont. Res. Inst., No. 20087.

7. Ostomya mencheri, n. sp. . 21

L(>ngtli, 21 mm.; licight, 11 mm.; thickness (l)oth valves

crushed), 8 mm. Paratype, Paleont. Res. Inst., No. 20088.

8. Corbicnla (Cyanocyclas) desolai, n. sp. 19

J^ength, 19 mm.; height, 19 mm.; thickness (both valves),

12 mm. Paratype, Paleont. Res. Inst., No. 20089.

9,14. Corbicnla (Cyanocyclas) monasasensis, n. sp. 20

L(>iiglh, 2.) mm.: height, 21 mm.; tliickness (both valves), lo

mm. Holotype, Paleont. Res. Inst., No. 20090.

10. Corbicnla (Cyanocyclas) monagasensis, n. sp. 20

Length, 18 mm.; height, 16.5 mm.; thickness (both valves),

9 mm. Paratype, Paleont. Res. Inst., No. 20091.

11. Corbicnla (Cyanocyclas) monaj^asensis, n. sp. 29

Lriigth, 21 mm, (crushed); lieight, 18 mm.; thickness (right

valve), 5.5 mm. Paratyjie, Paleont. Res. Inst., No. 20092.

12. Corbicnla (Cyanocyclas) desolai, n. sp. 10

Length, 16 mm.; height, 14 mm.; thickness (left valve), 5

mm. Paratype, Paleont. Res. Inst., No. 2009:^.

13. Corbicnla (Cyanocyclas) desolai, n. sp. 19

Length, 21 mm.; height, 19 mm.; thickness (both valves),
1:5' mm. Paratype, Paleont. Res. Inst., No. 20094.

1.5. Corbicnla (Cyanocyclas) monasasensis, n. sp. 20
Length, 21 mm.; height, 18 mm.; thickness (both valves), 11
mm. Paratype, Paleont. Res. Inst., No. 20095.

16. Corbicnla (Cyanocyclas) desolai, n. sp. 1.)

Ivcngth. 21 mm.; heiglit, IS mm.; thickness (both valves),

10.5 mm. Jlolotype, I'aleont. Res. Inst., No. 20096.

{Continued on previous pac/e)
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Explanation of 1'late :'. (.".)

Figuio Page

1,7. Prodiplodon tipswordi, n. s)). 16

Lciioth, 71 mm.; lu'iglil, 1 1 iiiiii.; Ihlcknoss (liotli valve.-.),

li) mm. Holotype, Palcimt. Kf.s. lust., No. l^llLOL'.

2,3. "PIaii(»rl»i.s" llanertnsis, u. .p. -5

ih'i^^iit, 11 mm.; yiiMtcst ilianu'tci-, 1^4 mm. lloliilyjie, I'al-

I'uiit. Kt'S. Inst., No. liDlo;;.

4. Prodiplodon lipswordi, ii. sp. I'j

I'la^mi'iit, k'liyth, 2(5 mm.; lit'l<{lit, I'l imn.; tlilckiioss ( lii^lit

valve), 4 mm. ParatyiH>, I'alconl. IJi'.s. Ins ., No. L'liKU.

5. Asolene gualalensis, n. sp. ''^'•i

Hii^lit, 19 mm.; gioatc-st diaiiiftcr, M mm. I'ara.type, Pal-

coiit. lies. Inst., No. 12(111)').

6. Aeolfiie ijiiatalensis, n. sp. 23

Ilfiglit, 27 mm.; groatost diaiiu'tiT, 2!) mm. Holotype, Pal-

coiit. K'cs. lust., No. 2U10(i.

8,10. Pi«idiplud<in lipswordi, n. sj). 16

l.ciiiitli, (if) mm.; Iieiulit, 4.") mm.; thickiirss ( rij^lit valvr),

r> mm. Paratype, Palcout. lies, lust., No. 2(il(l7.

9. Prodiplodon tipswordi, n. sp. 16

Lcugtli, 7') mm.; lieiglit, 51 mm.; tliickut-ss (liot'i valvcn),

2.'! mm. PaiatyiH', Paleout. Pes. lust.. No. 2()l(iS.

11,12. Hyria woisbordi, n. sp. 13

Lfugtli, .'l.S iuul; lit'iglit, :'>(i uiiu.; thicliui'ss 1;!^ mm. Holo-

typc, Palcout. Res. Inst., No. 2(ilni).

13. Asoleiie gualalensis, n. sp. 23

Length, 25 mm.; gieatest diametei, 19 iuul Paratype, Pal-

eont. Ees. Inst., No. 20110.
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Explanation of Plate 1 (4)

Figure Page

1-6. Logamocrinus kopfi. n. sp. - - - - - - - 3

1. yi)ecinieii, X ^> showing ])lates of dorsal cup, the hour-

glass a]>pearaiico of tlio })riinihi;iclis, and the cdiaractiM-

of the aims.

2. Mold of specimen, X -. sliowing plates of dorsal cup, i)or-

tion of column, and length of aims.

3. Impression of the same, X 2.

4. Specimen, X 2, showing plates of ])Os1(Mior side and ciiar-

acter of arms.

5,6. Specimen, X 2, sliowing anal tube and arms.
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A NEW LOWER CHEMUNG CRINOID

By

Winifred Goldring

New York State Museum, Albany, N. Y.

Through tlie kindness of Max J. Kopf of Buffalo, N. Y., the

writer has had the opportunit}- of stud\ing 55 specimens of a new

species of crinoid in various stages of preservation. Two other

species assigned to the genus have been descril)etl in The De-

vonian Crinoids of the State of New York (N. Y. State Mus.,

Mem. 16, 1923), pp. 438, 440, pi. 57, Loganocrinus geniciilafus

Goldring from the Hamilton (]\Ioscow) beds and L. 'uifundibul'i-

jormis Goldring from the lower Chemung beds. Of these two

species L. kopfi bears closest resemblance to the other lower Che-

mung form.

Loganocrinus kopfi, n. sp. Plate 1, figs. 1-6

Dorsal cup. F'unnel-shaped wlien seen from the anterior side.

The specimens are crushed or not well preserved, and in only one

specimen (figure 4) can the plates of the posterior side be dis-

tinguished. This last mentioned specimen is so crushed that it

would be difficult to say whether there is an\ Inilging in the anal

region. In one specimen (figure i) the dorsal cup has a height

of 7 mm., width at the base, 2.3 mm. and at the top of the radials,

7 I mm. A second specimen (figures 2, 3) shows the follow'ing

measurements: height, 6 mm., width at base, 2.6 mm. (exagger-

ated by crushing), width at top of radials, 6 mm. A smaller spec-

imen shows a height of 5.5 mm., width at base, 1.8 mm., width at

top of radials, 5.4 mm. These and other specimens in the collec-

tion indicate a somewliat larger species than L. iiifimdibuliforints.

The infrabasals are comparatively lar'^e. pentagonal, tlie lateral

faces somewhat the loi>gest. In the third specimen mentioned an

infrabasal has a height of i mm and a width at the top of i.i mm.

;
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in the second specimen a heitj^ht of 1.5 mm. with the width not ac-

curatel}- ol)tainahle. Three of the hasals are hexajii^onal, tb.e pos-

terior and right postero-lateral heptagonal. Average hasal in the

three specimens have heights of 3.6 mm., 3.1 mm., and 2.1 mm.
and widths of 3 ( ?) mm , 2.T mm., and 1.4 mm., respective!}. The

radials are heptagonal, with the radial facet nearly as witle as

the radial. Average radials in the first two specimens liave

heights and widths of 2.6 mm. ; in the smallest specime^i an a\er-

age radial has a height of 1.7 mm. and a width at the top of 1.8

mm.
The anal area, poorly preserved in one specimen (figure 4),

shows a large, pentagonal radianal and a somewhat smaller, pen-

tagonal anal .v. These plates and the lower, large ])lates of tlie

anal tuhe show faint radiating ridges.

Tcfjnicn. The anal x and radianal are followed h\' several

large, apparently hexagonal plates. The anal tuhe is long aufl

slender, probably reaching almost to the arm tips ; after the fir.st

few large plates composed of vertical rows of very short, broad

plates .\s in L. infundihulijormis a median dorsal ridge extencls

tiie full length of the tube. Two typical specimens (figures 5, 6)

show for the anal tube lengths of 32.4 mm. and 37 mm. and widths

of 3.3 mm. and 4.6 mm., respectively.

.Inns. As in L. injundUndijoruus the two primibrachs togeth-

er have an hour glass appearance (figure i). The first primibrach

is cpiadrangular, having roughly the appearance of a truncated

triangle, though narrower at the middle than at the top. T]ie

primaxil is pentagonal, distinctly longer than tlie ])rimil)rach,

broader at the base tlian at the nn'ddle, gi\'ing an hour glass a])-

pearance. An average specimen (figure i) has a combined

height of 3.7 mm. for the two primibrachs. The arms are long and

slender, 42 mm. being the greatest length observed. The bracliials

are rpiadrangular to slightl\' wedge-shaped, twery second one

bearing a pinnule alternately on each .s.ide i/f the arm, giving a

.slightly zigzag effect to the arms. Of each jiair of lirachials the

first is shorter. In one of the better preserved si)ecimens (figure

i) a slight dorsal keel is indicated on the primibrachs and all the

brachials. The pinnules are long and slender (measurements up

to 10 mm.) and composed of long ossicles.
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Colli III n. Strongly pentagonal, the angles made more promin-

ent b\ nodular thickening of the columnals there. The column is

comparativel}- stout for such slender forms The cohnnn varie>^

in the several specimens from a (hameter of 1.2 mm. to a diame-

te of 1.7 mm., possibl>' 2 mm. There is slight difference lietween

the diameter at the base of the cal}x and at a point a few centi-

meters distant. The columnals are shorter near the calyx, but

in a few millimeters there is an akernation of this type with

slightly longer ones and tliere the columnals are fairly constant.

Occasionally in more distal portions of the column every fourth

columnal, thotigh not noticeably longer than the otliers, sewns to

])e thickened and gives the appearance of a nodal. The columns

of these specimens are not well preservd.

Horizon and locality.—From the lower Chemung Ijeds (Alfred

shale), Alfred Station, Allegany Co., N. "Y.

Types.—The s}ntypes are in the collection of Max J. Kopf,

Uuffalo, N. Y.

Remarks.—Though bearing a strong resemblance to L. iiijinuli-

hiilifoniiis, L. kopfi may be readily distinguished from it. L. kopfi

is a larger species with less slender dorsal cup, the two primi-

brachs are not only hourglass-shaped together l)Ut each gives that

a])pearance individually The arms in this species show two sizes

of brachials and tendency toward development of a dorsal keel.

The column is comparatively stout and pentagonal in contrast tf

ti.e slender, rounded stem of L. iiifiindibiilifoniiis which widens

for a few millimeters just below the base of the dorsal cup.
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J^'OSSIL AND KKCENT CYPR.EIU.^ OF THE
WESTERN Ri'(;iONS OF THE AiMERICAS^

By

\\'ll.l.lA.\[ ALXKCUS iNf.RAM

Mills College, California

entroduc:tion

( )ne of the problems confronting those working with fossil and

living AloUusca is the lack of current compilations, bringing to-

gether data published at widely different times and in a variet\

of journals on specific families of Mollusca. Such compilations,

done by those familiar with certain molluscan families, provide

for a better understanding of s]iecific relationships and distri-

butional problems for tliose working generall\- on vast molluscan

faunas made up of many families. Here an attempt is made to

clarif\-, whenever possible, the relationships of the Cypr?eid?e

from the western regions of the Americas, and from the avail-

able data at hand to briefly discuss distributional and migrational

problems.

In clarification of the data from the western regions of the

Americas, the writer has included the Pacific Coast of the Amer-
icas and the islands off the coast. Because strategic distributional

problems revolve about the final formation of the Central Ameri-

can land bridge, closing a migrational path for marine forms

sometime in the Miocene, the cowry fauna of both the Pacific and

xVtlantic sides of Mexico, Central America, and that of northern

Colombia and Venezuela are included.

The Cyprseidae are here divided into those found only in the

fossil state and into those found either living or living and fossil.

A total of 60 species and subspecies are listed from the western

regions of the Americas: 21 species have a present day distri-

bution in the shore waters about the continents and islands

1 Tills work \v!is supportcil by ;i grant-in-aid from tin' Sigma Xi Ke-
soai-fli Finn I.
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hoi"(lerin,t( them; ii extinct species are found along the West

Coast of North America; 2<S extinct species are found in Central

America and in tlie western area of South America.

In fornnilatini^- the hihlioi4ra])hy du extinct fossil species nuich

time was consumed in tra.ciui,'- scattered literature pertinent to

the subject ; with this in mind, tlie oris^inal descriptions of the

extinct species are included to facilitate the work of those study-

iui^ large molluscan assemblages. W'ith the living s])ecies, which

are better known, the writer refers one t(j Reeve (1845). .Sower-

by (1870). or Tr\-on (1885), feeling that the original descrip-

tions would be sujierlluous 'Idne writer has attempted to make

the btbliogra])hy as complete as ])ossible in discussing relation-

ships of C\])r;eidce from the western regions of the Americas

with those from tlie entire Western Hemisj^here.

n\' \irtuc of \isits to the collections of the I'nited States

National .Museum, Washington. 1). C, California Acadeni}- of

.Sciences, San Francisco, California. Cornell Cniversit}-, Ithaca

New ^'ork. Museum of Comparati\e Zfx'ilogy, Harvard Cniver-

-ity, Cambridge, Massachusetts, L'niversit\' of California, I)erke-

'e\ . California, Paleontological Re.search Institution, Ithaca, New
York, and tlie .\cademy of Natural .Sciences, riiiladelphia,

['enns_\lvania. the writer has been able to gather accurate kxal-

it\' data, and to examine all but a few oi the holot}pes of tl.^

.xtinct species considered herein.
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EXTINCT spi^cips oi' wrstp:rn north ami-:rica

The extinct species from western North America tlate from

L'retaceous time. Two species, Cxprcra scjuxerli Campl)ell and

Cyprcca sitcioisis Whiteaves, have been reported, respecti\ely,

from the Cretaceous of Montana and British Columbia. It may
well 1)6 that with future explorations of Cretaceous beds that

(jther Cy])rjeida? of this age will be found". Eight Eocene species,

Cypuca haycrqiici Cabb, Cyprcca casfacciisis Stewart, Cyprcca

jrcsnoensis Anderson, Cyprcca kciupcrcc Nelson, Cyprcra luathczv-

suuii (Jahb, Cyprcca iioz'asiiiua (Nelson), Cyprcra si>iilciisis

Nelson, and Cisorfia clarki Ingram make this e])och that of

greatest cowr_\' aliundance in western North America. One
species, Cyprcca oakvillensis Van Winkle, is found in the Oligo-

cene, and the Miocene has one species, Cyprcca Jicnikcri aiiiaiidiisi

?Iertlein and Jordan.

With the material now at hand no apparent close relation-

sliip can be ])ointed out between these extinct species, with the

exception of Cyprcca henikeri amandiisi Yitrilem and Jordan in

its relationship to more southern fossil species'\ This lack of

-' Pi'isoiuil i-oiiiiimnieatioii— llie late Di'. F. M. Anderson, letiieil Cur-
ator ol" r*aleontology of the California Academy of Seiencew, was desciil)-

in>;- at ii ;; t three Cretaceous Cypneida? from California.
''

'Vl'.v relatioHshi]) of ('. hciiikeii anunidu.si Hertlein and .loi'dan to

']icci(s liviiii^- (dsewliere is discussed in a later section.
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;i])|)arent relationshi]) is due, in part, to poor preservation of holo-

t\pes. for in se\eral instances the holotype represents the only

record (if the species. Three West Coast s})ecies are known t)nly

a> cast>. and one does not re\'eal the characteristics of the aper-

ture. Thus, it i> not justihahle to point out theoretical relation-

,ship> when important shell character> are unknown.

Scliilder ( i<;32), haxins^ illustrations a\ailal)le and not having

examined the actual mollusks, has apparentl} used a genus,

"Hocyf'rica", as a catch-all for se\eral \\'est Coast species, as

as well as for species occuring elsewhere in the Western Heni-

is])here. lie includes the following species in this genus: Cypiuca

oakvillciisis \'an Winkle, tlie holot\i>e showing that only shell

fragments remain, and tliat the si)ecinien is typically a cast;

Cyprcca haycrtjitci (iahl). known only from a single specimen, a

cast, that certainly does not re\eal the characteristics enabling

one to ]ilace it in any particular genus; Cyprcca baycnjuci casta-

(cnsis ."^tewart {—Cyprcca caslacoisis .Stewart), a well-presen'ed

specimen, which shows no relationship to tlie above two

sjiecies; Cyprun iiDrasiiina (Xelson), a small species, far re-

mo\ed from tlie ones abo\e is also included in the " liocypra-a".

.SchihkM' ( lO.^-'i places Cyprcca jrcsHocusis .Anderson in a genus,

"Cyprccaorhis," with such si)ecies as Cyprcca alahaiiiciisis de (Ire-

gorio. Cyprcca iiuculoidcs .\ldricli, and Cyprcca splucroiilcs Con-

rad. Cyprcca jrcsnociisis .Vnik-rson was illustrated through the

use of line di'awings 1)\ .\nderson ( i<)()5 ) when he described

this species. The txjie was practical!} destroyed b\ the great

Snn k'rancisco tn-e of \()o(k and now remains as an unrecog-

nizeable cast; certainlx the original drawings and the cast do

not reveal characteristics enabling one to place it correctl\' in a

specific genus in the much-divided Linnjean genus, Cyprcca.

Thi> "throwing together" of species into \;irious genera by

.Schilder (kj.V) is certainly unjustified and is misleading to

workers trxing to asseml)le faunal data. 'Idiere is no doubt of

the ])Ossil)le value of -nch a catalogue as Schilder ( 103-) 'At-

tempted to make, hut it should certain!) never he attempted b\'

one who is a])parentl\ as unfamiliar with tlie entire fossil

Cypra-ida' faun;i as i> indicated I)y the willingness of Schilder
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(i()^2} U) place sj»ecies in iiiiuiiiierahlc genera aiul suhi^cncra

without an awareness of the true characteristics of rchitionship.

The writer feels that such hrief cfjmments sliould be made liere

to clarify tlie confusion established b_\ Schilder ( i<>32) in ])lac-

ing species that he <lid not know into his genera and sul),t,fenera

and thereb\ creating; many conce])tions of true relationshi]) wlien

in realitx such relationshi]) does not exist. It should not l)e mis-

understood that the writer is criticizing a reduction of such a

large Linna\an genus as Cyf^rcca into genera and subgenera if

apparent relationsliip exists; the criticism is for the worker, un-

familiar w itii the vast fossil Lyprjeidie fauna of the world, who

will publish a catalogue on the basis of close relationship with-

out adequate material or knowledge of such a large array of

s[)ecies.

Ci'sortia clarki Ingram, althougii not related to yet an\ de-

scribed West Coast species, seems to show atfinit}- t(j Cilsorfia

fitberciilosa (l)uclos ) from the Ypresian stage. Paris Rasin,

France, a Furoi)ean species used hy Clark and \'okes (1936)

for their intercontinental correlation of \\ est Coast Eocene and

European Eocene faunas. To date the ]iolot\pe of C. clarki In-

gram from the Capay stas^'e. Elajas formation, lower zone, Simi

Valley, N'entura County. California, is the only specimen that

has l>een collected.

b:XTIXCT SPI-CIES Ol- \\ESTb:RX SOl-TH
AMERICA AND OF CENTRAL AMERICA

(_)f the extinct species from tliis region of the Americas six

species are from the Eocene; two from the ( )ligocene ; thirteen

trom the Miocene; ti\e from tlie Pliocene; and one is Recent.

F'reservation. unlike that of fossils from the West Coast of North

America, is excellent, and individuals of a species are much
more abundant.

One Ivjcene species. Cyfra'a hoi/t/si ( )lsson. is referred by

Olsson ( i()2(S) to the subgenus Moncfaria, indicating that it may
be related to the Cypraa nioiirfa lJnn;eus, Cyf^rcco aiiuulits Linn-

a'us, and C yprcca <>bi'clhita Lamarck group of C\ [ineidce. one
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witli a wide ])iesent-(lay liulo-l'aciln.' (lislrihutioii. Tlic afrtiiity

of C. hoygsi Olsson willi the suh^ciuis MciirLiria should be

ijuestioned, for the teeth and canals are not tliosc of tlie Moiic-

taria. Cyf^rcca sallocnsis Clark from tlie lujcene of I'olonihia,

although a great deal larger than C. hof/f/si Olsson, seeni^- to

show some affmity to it; the anterior colnmcUar teeth, in both,

appear similar in that tnd of tliese nearly extend o\cr the hase
;

the central teeth (jn the columellar side are relatively small in

both, while the posteritn- columellar teeth are elongate and ex-

tend a good way over the base. The shell of Cyprica hofif/s'f

Olsson is more elongate in proportion to its width. The anter-

ior and posterior canals are ])artially filled with matrix in C.

bog(/si Olsson and cannot be comjjared, and the outer li]i at the

a])erture is not well enough preserved to allow for comparison.

Cyprcea pijiyuaycnsis Clark, likewise from the Eocene of CV)lom-

bia, is a small s])ecies which appears to be unrelated to other

West Coast C\'prseidse.

An Oligocene sj)ecies Cyprccdia cliira ( )lsson, was described by

Olsson (193 1) from the lower Oligocene of Peru. Clark de-

scribed a Cyprccdia curniencnsis from the lu)cene of Colombia.

Other Cyprccdia, described from the Western Hemisi)here apjiar-

ently with the exception of Cyprccdia chira Olsson, denote the

[iresence f)f strata of Eocene time. Trechmann (1923) described

Cyprccdia siibclcf/ans and listed Cyprccdia clcyaiis (Defrance :=

Sowerby) from the "Yellow limestone" of Jamaica, which [)rob-

abl\' represents a middle Eocene occurrence, .^childer ( 1939a)

described two si)ecies, Cyprccdia I'istahcUcnsis and Cyprccdia

kugleri irom the upper I^o.cene of Trinidad. Palmer ( 1937) enum-

erated two species, Cyprccdia gilhcrfi and Cyprwdia siihcanccllafa

(Johnson), from the Claiborne, middle b-ocene of North America
;

the former sf)ecies was described from the Gosport sand of Mon-
roe County, Alabama, and the latter from the Claiborne b'ocene

of Smithville, Bastrop County, Texas. Conrad ( 1854) described

the first Cyprccdia from North America as Cyprccdia fencsfralis

(Conrad) from the Jackson, u])per bLocene of Jackson, Mississip-

pi. No present day, living Cyprccdia are found in the Western

Hemisphere, the genus representing an extinct group (jf Cxprcc-

idcc. Evidence ])resented here would indicate that i)ossil)l_\ this
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i(euus uiii^lil l)c used as an imlcx lOr l'j)ccnc lime in the West-

ern Hemisphere.

I^is^ht Miocene species, Cyprwa aliiiiniiitciisls ( )lss()n frdni the

Il'inana River, I'anama, (jatun stai^e, middle Miocene, Cyprcca

anyustirima Spieker from Ouebrada Za]iotal, Teru, lower Zor-

ritos, middle Miocene, Cyprcca heiilkeri Sowerb\ from the Mio-

cene of Costa Rica, Panama, and Santo Domingo, Cyprcca liciii-

kcri isthii'lca (Schilder) from the excavations of the locks at

( jatun. Isthmus of Panama, Miocene, Cyprcca qiiaiifia ( Schilder)

from the Miocene of X'enezuela, Cyprcca audcrsoiii Ingram and

Cvprcca tuhercc Ingram from Tubera Hill, one mile west of 1"u-

bera, Colombia, Miocene, ?Lr\(\ Cyprcca cayapa Pilsbry and Olsson

from the Pliocene of lumador. are related to each other, and to

several extinct and oiie living si)ecies of Cyprccidcc found else-

where in the Western Hemisphere. The living species is Cyprcca

niiis Linnaeus, found m the waters about Colombia and \'ene-

zuela, and possibl\ having a wider Caribbean distribution. Re-

lated extinct s]iecies are Cyprcca liciiikcri pofcriiois Ingram

(Plate I, hgs I, j) from the Miocene of Santo Domingo, (In-

gram, ic)39b), Cyprcca iioiilci Maury (Plate 3, tig. 13) from

the Mio,cene of Santo Domin'jo (Maury. 1917), (Ingram, 1939a,

19.12), and from the Miocene of Jamaica (Schilder, 1939a), and

Cyprcca hciiikcri amaiuliisl Hertlcin and Jordan from the San

Ignacio Arroxa, San Ignacio, Lower California, Isidro f(jrma-

tion, lower Miocene ( Hertlein and Jordan, 1927), (Ingram

ii)_|2). Thus tills group of closely related species with the ex-

cei)tion of the living re])resentative and Cyprcca cayapa I'ilsbr}-

and (Olsson is restricted to the Pliocene of the \\ estern Hem-
is|)liere. Pilshrx and ( )lsson ( K^ji ) indicate that their C. cayapa

ma}- l)elong to an older "fossiliferous series" than the Pliocene,

for it is covered with a growth of hrxozoans and pierced b_\' bor-

ing organisms It thus ma_\ be ])Ossible to use the above cowries

as a guide to Miocene time in tlie Western Hemisphere. The

•'.riter will refer to the above species as the "Cyprcca hcnikcri

group" of C\])r»i(la?.

As the abo\e data indicate, this cowr\- group was living on

1> t!i sides of the Central American region l:)efore it was closed

to marine migrations sometime in the Miocene. No living West
Coast forms appear to be in an\\va\ related to this group.

Three species which a]»])arentl_\ slio^^' close affinity with the
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Cyprcca hcnikcri yroup arc found in the lower and upper Mio-

cene of the l^ast Indies; thrt-c of these species Cyprcca caput: i-

percc -Martin. Cyprcca hchcrkiriaiui Martin, and Cyprcca niiir-

isiniilis Martin. ha\e l)een recorded from the Miocene o1 Java,

and a fotnth, L'\pra-a liiiuicrosa .So\\erl)_\, was described fr(jni the

"Tertiar\- formations. Cutch." from tlie lower ^Jiocene of west-

ern India. .Sowerhy (1840).

\'redenl)ur!4 ( 1920) in his comi)rehensi\e paper on the class-

ification of fossil C"\i)ra'ida' referred to herein, called the Cypr<.-(i

henikeri ^rouj). the s^rou]) of Cyprcca nuts, denoting- nierel} a

difference in selected names Included in Vredenburg's ( 19JO

»

i,M-oup are North American fossil s])ecies that the writer has exam-

ined, and by tlifferences in shell characteristics they vividly show

no clo.se knit relationshi]) with the above meml^ers of tlie Cyprcca

hcnikcri jri-(;up ; such species seemino^l}- unjustihabl) placed in

Vredenburi^'s Cyprcca imts s.,n-oup are: Cyprcca spliavoi 'cs Con-

rad, Cyprcca chihrna Dall, Cyprcca alabaiiiciisis de GreTorio,

Cyprcca caroUnensis Conrad, Cyprcca tniiiuius Heil])rin, and

Cyprcca pifh/itis Conrad. A livini;- species also included in V're-

denburq-'s i^n-oup, with a disresj^ard of shell characteristics, is

Cyprcca capul-dracoiiis, a tr()])ical Pacific species which is close-

1} allied to Cyprcca capitfscrpcntis Linnjeus. INjssibly others in

his Cyprcca iinis .i^n'oup slionld not be their, l)ut the writer has

not had the opportunity to examine a number oi the luiropean

species tliat he lists.

Schilder ( 1932) has referred many of the above species mak-

in_c^ up the closely knit Cyprcca hcnikcri t^rouj) to the t^^enus

Siphocyprcca. In doinj; this he ha> coin])letel\ disrei^arded the

characteristics of the ,y[enotype, Siphocyprcca prohlcniatica Ileil-

prin, a species removed from other cowries 1)\ an incurved lip

on the posterior canal, and the only species }et described with

this character. Siphocyprcca prohlcniatica Heil])rin is common
in the F'liocene alonj.^ certain re.i^nons of the Caloosahatcliee

Ri\er in ]'"]orida. Heilprin ( 18S7) in ]>roposini; Sipliocvprcca as

a subgenus stated. "I propose this sub'^enus for a grouj) of re-

markable Cypraeas, which fliffer from all other members of this

family in the possession of a decii, comma-shaped sulcus or de-

pressirin. occu[tyini; the a[iii-,-il portion of the sliell. and wliich.
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as the posterior eo'itinuation ol the aperture, is curved dex-

trall}' around llie axi.s of inxolution .... The othei" characters

of the shell are tliose of the C_\in<'ea generally." Schilder ( hj3_')

also i^roups species ncU related to each other under .V//'/: '(",/>. (r«,

t\ pically represented only 1)\ .S". prohlcinatica lleili),in. Such

sj'ecies showing" no relationship to those of the Ly'prcca i:c..ik.:,i

grou]) ( ^=Schilder's (1932) Siphocyf^rcca) are: Cyprcca pcnnai

( White "i, Cyprcca caroUncnsis Conrad, Cyprcca ca}^cIillCllsis

florh.'aiius Mansfield, and Sulcocyprcca probleiuafica Ileilprin.

Njtclcaria yahhiana (Guppy) is recorded here in the ^^'est

Coast CyprsidcC as reported from the Miocene of northern Co-

U.n-nbia by Anderson (1928). This species is found also in the

Miocene of Haiti and Trinidad (Guppy, 1837). ( Pilsbry, 1922),

(Maury, 1917), and (Ingram, i<j39a, i<)-|2>. No extinct s])ecies

related to A', yahhiana (Gupp) ) are found in the Western Hem-

isphere. Closel}' allied living si)ecies are, however, found living

in the more central l^acific. The notable li\ing allied s])ecies is

Nnclearia nucleus (Linnaeus), ranging in general distribution

from the Hawaiian and Tuamotu Islands into the Phili])pine

region. A probable living descendent of A', nucleus Linnseus in

the Hawaiian Islands is A madayascariensis ((jnelin), Ingram

(19396). Nuclcaria nia'layascariensis (Gmelin) has been re-

ported from the Pleistocene of tlie Hawaiian Islands by C)ster-

gaard (1928). If A", yahhiana is the probable progenitor of A'.

nucleus (Linnaeus), the Western Hemisphere may then repre-

sent tlie center of origin from which the now widel\- distributed

A', nucleus (Linnaeus) arose. Nuclcaria yahhiana ((juppy) may

at this time be used to indicate the presence of Miocene time

in tlie Western Hemisphere.

Two Pliocene forms, Cyprcca cinerea morinis Ingram from

Moen Hill, Costa Rica, and Cyprcca cinerea linionensis Ingram

from Limon, Costa Rica, show relationships to C\pra?idi-e. living

and extinct, in the Western Hemisphere. Tlie two species are

related to Cyprcca cinerea Gmelin, found living 011 the Atlantic

side of Central America and having an extensive Caribbean

range. Cyprcca cinerea Gmelin has been reported in the fossil

state from the Miocene of Costa Rica by Olsson (1922), from
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llu' .Miocc'iK' ot Sanlo MoiniiiiMi 1)\ I'il^hrx ( H)jj) aiul 1)\ In

i^raiH ( K^^ija, i(;_]()). Ironi tlic i leistocene ( ; ) of liarbados 1)\

Scliih'er (i030a). a.iid as a sul)f()ssil fi'oiii the P.aliamas

1) [)all ( i(,)()5l. TIu- Miocene species. i'\j^r(C(i ('oiiii.ilrciisis

( iahl). ('escribed Irom Santo 1 )oniiniL;(). and reported from the

.'' I iocerc ol Panama 1)_\ ( )lsson (I(^jj>. and from the .Miocene

of Costa Kica and Panruna 1)\ In;;, am ( io_'Ol. is rehued to the

ab; \'e species and subsi)ecies. Anotlier Miocene s])ecics, Cyf^rcca

caiiij'hclliana I'ilsbry. reported from the Miocene of Santo l)o-

minii^o l)y l'ilsl)r_\ ( 1922) is closely allied to the aboxe species

and snbsi)ecies. Cyprfca ciiicrca Gmelin Ik-.s a lixini.;- distribu-

tion encompassing the entire Caribbean area, ranj.;in'4 from

l'lori('a throu'di the Pahama Islands, the Creater Antilles, the

Lesser Antilles to Trinidad, Prazil. \ enezuela, Cfjlombia, Hon-

duras, and ^lexico.

Cyprccc hdrtsrlil hi_i;-,'ani, described fi'om the Pliocene of Costa

Rica near the town of Limon, sliows altin;t\ to the lower Mio-

cene species. Cyf'ra-a yaynioiK.'rohcjis'] Pilsbrx , described from

Sarto [)omin,i;-o by !'ilsbr_\ ( 1922 C and listed 1)\- ^ni;ram ( I'j^i^a)

from Santo l)omin'_;-o, to C'yprcca rayiiioiidrohcrtsi how.'ciicnsis

l'ilsbr\ f'om, the Miocene of I-owdcn. Jamaica {Pils])r\, i()22),

( Jn.i^'-ram, i()39a). and to Cyprcca spitrrci cs ( labb from the Mio-

cc;e of .Santo Domin,;^) ( ( iabb. 1873), (Maur\, IQ'/). ( Pilsbrw

1022). ( hi!.,M-am. i(;3<ja). These species and subs])ecics show

I'elationsbi]) to Cyf^rcca spitrra Linn;crs in s^enei'al shell shape,

t\pe of a.nterior canal, and teeth. Cypiaui spitrra Pinnanis has

a current distribution embracing- most of t he Caribbean from

Pallia. P.razil. to tlu' \'irL;in 'slands. to ."^anto Dcnnin-'.o and

Haiti, Cuba, Pahamas, Moiida. and \ Cra Cruz, .Mexico. This

sjjccies is reported h'oui the .Miocene ol Santo I)omin^() b',

-Maury ( 1917, 1921). from the .Miocene of L'osta Kica b\ ( >lsson

i i()22C I^childcr (1939;'! li<ts a l-rosaria { f\(rrilrrii<n sj-'i'rra

arintlaris (inielin from the Pleistocene ( ?! of '"arbado-. lu

turn these s[)ecies seem to be related to the li\in';. widely dis-

tributed Indo-Pacilic species, Cxpra-a lirlrola Pinnans, i"c'])ort-

ed frcjm the Pleistocene (f the Hawaiian lsl;ui('s b\ ( )ster 'aard

(1928), and from the Ton^a Islands b\ ( )ster';aard ( 19.^5). Padd

(1934) in his cf)mprehensi\e pa])ei- on t'le !,;'eolo';\ of \'ililc\u.



Wkst Amkuicax C'vi'it.KiD.K : 1i\(;kam

I^^iji, (lescriht'd a L vprad dtiassi::! from the Miocou' ol \ itik'\ u.

He likened L'yprcca (u/assici to Cyprcca sla/'liyica l.inii.x'us

(=A^}tclcan'a staphyica ( Limut'us ) ) to wliicli it seems to hear

h"ttle reseml)lance. His excellent dorsal and \entral \iew illus-

trations show his Cyprcca (u/assirji to he close to the i'yprcca

hclvola of Linn;eus.

The two Eocene iiisorlia, descrihed from South America, are

not related. Gisorfia colonihiaiia Clark from Colonihia is an ex-

tremely small niemher of this genus, having- a length of only 25.5

mm. Gistoria lltoiiiasi Olsson, a large species with a length of

118 mm., is from the Pale Greda formation, Caho Blanco, Peru.

Neither one of these species appears to he related to the North

American Eocene species, Gisortia clarki Ingram.

LIVING CYPR.^ilD.E OE THE WESTERN
REGIONS OE THE AMERICAS

Of the 21 si)ecies and suhspecies of living Cyprieidre occuring

in the western regions (;f tlie Americas, 13 have a fossil record

in the Western Hemisphere. The living species range as far

north as Monterey Bay, California, {Cyprcca spaclicca Swainson)

and southward into I'eru ( Cyprcca arabicula Lamarck, Cyprcca

annettcc Dall, Cyprcca ccrrinetta Kiener, Cyprcca ni(/ropunclata

Gray and Cyprcca robcrtsi Hidalgo).

This is a small Cyjirieidic fauna for an area encompassing so

great a coast line. The general lack of coral reefs jjossihly ac-

counts for the relatively few species, for evidence indicates that

the development of numerous Recent species of Cypneidae goes

hand in hand with extensive coral reef growth, for areas vvitli

good reef development and with far less coast line have great-

er cowry faunas.

There has been but a slight influx of Polynesian and Indo-

I'acihc species into the Cypr?eid?e fauna (^f the west coast of

the y\mericas. The typical frontiers for the Polynesian and Indo-

I^acific Cyprjeidae are : the Galapagos Islands on the Equator,

and approximately 600 miles west of Ecuador ; Cocos Island, ap-

proximatel}- live degrees above the ec|uator and 300 miles from

the coast of Costa Rica; and Cli])perton Islantl, about 670 miles
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buulli\\e>t ot Acapulco, Mexico, and aiiiiroximalch leu ilci;recs

north ot the etjuator. Xo l'(il\ne>ian oi' Indo-I 'acitie species

has \ et heen reporteil from the shoiX' waters of the American

continents. I lertlein (i«)37l in his important paper on marine

mollti>k> ciccurin;^ in l)oth I'olynesia and the western Americas

recoided the tollowin;; s|>ecies of I'olviU'sian ami Indo-I 'acific

t"\|)r;eid;e in West Coast waters ahout the follow ini; islands:

i yprcfii ('rf^rcssa (iray { ^^iiilcniicdia (iray, -^jiilll jonsseaume),

Cf'yrica isahi'lla l,inn;eus,( "y/Ta^c/ sciirra C'hemnit:'. and L'xf^ra-a

teres (imelin (=^fabcsci'iis DilKwn. -^-pniictulata ilidali^o) from

Clii)i)t'rton island; Cypnca iiioiwla Linnieus from C'ocos l.-huid.

and the ( iala]^a,<,'os Islands. In<^ram (i()_]3) recorded a si)ecies,

i yprcca rashlcii/lunia Mehille, fonn<l in Hawaii, from C'ocos

Island.

It is jio^sihle that tin Hawaiian Islands, the Maripiesas is-

lands, the 'I'uamotu islands, and l'".aster Island represent the

typical wi'stern frontier zone for C"\pr;eid;e faunas, common
in the more central I'acilic. it may he that Cy/^rica Isahclhi Lin-

u;ens. amoui; i1k aho\e sjiecies, has not migrated from the t\p-

ical we>tern frontier /one hut rejireseuts a relic persistiu'; in

the West Coast waters, for this species has heen rejxjrteil from

the .Mioci'ue of ."-^anto Dominyo hy I'ilshry ( li)_'J). (lahh ( 1S73).

.Maui\ (11)17), lni;ram (Kj^V)-"^'- f^oni the .Miocene of \'ene-

/.viela 1)\ .^childer (it/,^oa). from the .Mioci'n<' of I'.owden, la-

maica. h\ WOodriui.; (kjjj). and from the .Miocene of Trini

dad 1)\ ."schilder (i()3f»a). Ladd (K)^^!'. descrihcd a Cy/^nra

isahclla Ickalckaiia from the Miocene of \'itile\ u. h'iii. Thus
twi) .Miocene occm"iences of Cyprn-a isahi'lla are p'"esi'-Ui' 1 from

areas several thousantls of nu'les apart. ( )>teri;;i;ird (!(»_:;::, 1 w-
[>orts Cypr(ra isahcl/a i.innieus fiom the I'leistoiene of ddn^a-

tahu, Toui^sa Islands.

Cyf^iura isahrlla iinw iraiia !^tearns. an inhahitant of the waters

in till' (lulf of t'alifoinia. successfulh moxed to an outer fidn-

tier C'liftperton island and the ( ialapai^os Islands, wlieieas the

species listed aho\e ha\e not heen ahle to ^urmouut unkno\\n

conditions to l)ecome rexersely estahlished on the contiiieiils

liro|»ei- of the ,\mericas. The C"lipperlou and ( i.ilapa;;()s Island

reconls ot ( y/raui isahrlla mcxicaiia .'^tearus represent the east-



59 West Ameuuax C'vi'ii.kiu.k: Ix(;i:am 17

enimost outpost of this .sul).si)ecies ; it is replaced by the t\pi-

cal C. isabclla Linuams in the Tuaniotus. Alarciuesas, and Ha-

waiian Islands.

Cyprcca ccri'iiivtta Kiener, from Lower California, I'anama,

Ecuador, I'eru, and (ialapa^i^os Islands, is related to species,

both living and extinct, on the .Xtlantic side of Central America.

The living- species are Cyprcca census Linn;eus and Cyprcca cchra

LiiiHceus, both with a wide distribution in the Caribbean.'' A
Miocene species, Cyprcca frinitatciisis Manstield from Trinidad,

(Mansfield, 1925). and X'enezuela, (Schilder, 1939a), seems to

be closeh related to these lixing species, and ver}' likely repre-

sents the ancestral type. It differs most notably from the living

species in having a very prominent spire in the adult state. One
can then conclude that the West Coast species, Cyprcca cerTtn-

ctta Kiener, was isolated from its living relatives in the Carib-

bean by the closure of the seaway in Central America in the

Miocene, and that through many thousands of years the three

living species liave become dift'erentiated from their Miocene

ancestor.

Three species included here are confined generally to the

Caribbean area ; these are, Cyprcca spiirca Linn?eus, Cyprcca

miis Tinna?us, and Cyprcca cincrca Gmelin. The former species

has been reported from the Miocene of Santo Domingo by

Maur}- (1917) and from the Miocene of Costa Rica by Olsson

(1922) ; the latter species has a Miocene occurrence in Costa Rica

(Olsson, 1922). and in Santo Domingo (F'ilsbry, 1922). The
writer has been unable to find data to indicate that Cypraa runs

Linnaeus is found as a fossil.

^ See specific list for complete distributional records of the species diy-

cussed.
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ocrrRui'-Xci'.

liKULOl.IC occru KNCi: Oi' CVI'R.KrU.K IN 'IHE WESTEKN
RKrnONS OF 'IHE AMERICAS

RKC'ENT
r_v]il;e;i aiincti;!' l>:ill ('yi>ia':l ni<ilii|iiii,ct ;it;i (iKiV

L'y[)ra'a :ill)iijjiiiosa (Jiay (Jypi;ra I'ulitMtsi lliilalgo

Cypi'a?a ai'ahiciila Laii.aick Cvpraa raslileighaua Mchill
Cyju'spa corviiK'tta Kioiici- (Jypra'a scurra Clioiiniiti;

Cypra'a cervus Liiiiuvus Cypra^i spailieoa Swaliisiiii

Cypia-a cliuM-ca (Jiiu'liii (!ypi-a'a spuica Liiiiunis

('ypra?a clcprcssa (I ray Cypi'a^a teres (iiiieliii

(!yi)ra'a isahclla Liiiiianis Cyjira'a zehia Linu.vUs

Cypra»a isaliclla-imwicaiia Stenrns I'li.slularia (!) ]iii--tulat.i (Solaudor)

Cyiira'a iiKiiicta Eiiiiia'us ( ypra-a ilaiwini Iiiyi'aiii, (as an om-

Cypra'a iriiis Liiiua'iis 1':: ct I'o: in oiil;,
j

I'Ll'^lSTOCENE

Cypra'a aiiiictta' Dall (!y]iia'a sjjadicca Hwa'mson
Cy])ra'a araljiciila l^ainau-k (lypia'a spuica acu-ularia (Jiiidhi ( .'

i

OypriPa ecrvus Ijimia'us Cypia'a zchra Liiiiianis (?)
Cypra\a ciiicrca (iiiicliii (?)•" I'lisl iilaiia (

.'
) ])iisti!]ata (Solan. ci)

Cypra'a ni^ji-dpinu-tata Ciay

I'LIOCKNE
Cypi-a'a rariicola (

.'
) Ijiiinaais Cypra'a (•ayai)a I'ilsliry ami Olssuii

Cypraea aff. ct-rvineta KieiuM <'yjMa'a cliileiisis PhiUp[)i
Cypra'a spaWicea Swaiiisoii Cypi:;:i ciiioroa liiuoneiisis lugii.in

Cypra'a zebra Liiiiia'us Cyimi^i eineiea iiioiinis Iiiorain

Cypraea hartsi-lii Inj^raiii Cypra-a eostaricaciisis Iiij^raiu

MIOCEXIO
Cypraea ciiien-a Gnii'liii Cyj)raa hciiikeri aniaiidiisi Ik-ithlii
Cypr*a Isabella Liniianis and Joidan
Cypra'a spurca Linna'Us Cyi)ra'a I cnikcri isthinica (Seaildoi)
Cyj)ra'a aliniraiitensis Olsson CyjuitM nii'irianii Ingram
Cypra'a andersoni ingiani Cyjnwa parisimina Olsson
Cypraea angustiriina Sjjieker Cyju-ea <|uagga (Scliilder)
Cypraea angustiriina liyaena (Scliil Cyj>ra'a tubera> Ingi'ani

der) Cyjira-a venrzuelana (Schildcr)
Cypra'a <loniinicensis Gabb Cyji a'.-; wegneri (Schilder)
Cypra'a henikeri Sowerby Nuclearia gabbiana (Gu|i]iy)

OLIGOCENE
Cypra'a Dakvillcnsis \'anVVinklc Cyjua'dia 'cliira Olsson

EOCENE
Cypia'a liayerquei Gabb Cyprsa saltoensis Clark
Cypra'a boggsi Olsson Cypra'a siiniensis Nelson
Cyjjiaea eastaccnsis Stewart Gisortia clarki Ingrain
Cypraea frcsnoensis Ainiersoii (iisortia coloinbiana Clark
Cy])ra?a keinjicia' Nelson Gisortia tiumiasi Olsson
Cypra'a novasnnia (Nelson) Cypia-dia earn cnsis (!lark
Cyjira'a pijigiiayrnsis Claik

•'' 'I''"' (':') after the spri'lfir iiaiiir is a (|iiestion of the ^eolo^ii- occur
rence.
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CHETACEO'US
C'yjiravi squyerii C;iiii])li('ll (-'yina'a .sticicnsis Wliitciivi's

CYPR.^ID.^-: FROM THE ISLANDS OFF TIIK
WEST CK)AST OP THE AMEL'ICAS'i

Cypni'a albuginosji (iiay

CyiJraea arabieiila Laiuan-k

Cyi)iiva ferviiietta KioiuM'

Cypra'a darwini Ingiaiii

Clypra'a depressa Gray
Oypra-a Isabella Liiiiiiius

CYPR^ID^ FROM THE V
CENTRAL AM E R K 'A,

('y|ira'a alljiiginosa Gray
C'ypia'a aiigustiriiiia Sjiiekcr

Cypi-ffia anuettae Dall

Cypra'a arabicula Lamarck
(Jypra'a boggsi Olssoii

Cyprsea cayapa Pilsbry and Olssmi

Cyprjea cervinetta Kieuer
Cypraja eliilonsis Pliilijij)!

CYPR^ID^ FROM THE CA
CENTRAL AND

alniirantensis Olssoii

andcrsoni Higraiii

aiigiistiriiiia hyaena (Seliil-

bartschi Ingram
carenola ( ?) Linnanis
cervus Linnaeus

cinerea Gmelin
einerea linionensis Ingram
einerea morinis Ingram
eostarieaensis Ingi-aiu

dominicensis Galdi

henikeri Sowerby
lieiiikeri istluniea (Scliil

Cypra>a

Cyprsea
Cyjji-iea

der)

Cyprsea

Cypraea

Cypraea

Cypraea

Cyjjra'a

Cypraea
Cypraea
Cypraea

Cypraea
Cypraea

der)

CYPR^ID^ FROM THE WEST
Cyprsea bayerquei Gabb
Cypraea castacensis Stewart
Cypraea fresnoensis Anderson
Cypraea kemperse Nelson
Cypraea mathewsonii Gabli
Cypraea novasuina (Nelson)

Cypra'a isabella-niexLcana Slcailis

C^'ypra'a seurra Chenniitz

Cypraea teres Gmelin
(.'yj)ra'a moneta Linnanis

Cyi)ra^a rashleighana Melvill

Pnstularia ( ?) |)iistiilata (Solamici-j

A(JIFIC COAST OF ME.XICO,
AND SOUTH AMERICA
Cypraea henikeri aniandiisi Hcilici)!

and Joidan
Cypra'a isabella-mexicana St^'arns

Cypraea nigropunetatn Gray
Cypraea robertsi Hid;ilgo

Cypraea spadieea Swainson
Gisortia thomasi Olsson
Cyjiia'dia ehira Olssoii

I'usadaria (?) pustulata (Solander)

RIBBEAN COAST OF MEXICO,
SOUTH AMERICA
Cyi)raea Isabella Linna'us

Cypraea merriami Ingram
Cypra'a mus Linnseiis

Cypra?a jjarisimina Olsson
Cypraea pijiguayensis Clark
Cypraea quagga (Schilder)

Cyprsea saltoensis Clark
Cypraea spurca Linnaeus
Cypraea tuberae Ingram
Cypraea venezuelana (Schilder)
Cypraea wegeneri (Schilder)

Cypraea zebra Linnseus
Cypra'dia earmenensis Clark
Gisortia colombiana Clark
Nuclearia gabbiana (Guppy)

COAST OF THE UNITED STATES
Cypraea oakvillensis Van Winkle
Cypr^a simiensis Nelson
Cypra'a squyerii Cami:)bell

Cypraea sueiensis Whiteaves
Cypraea spadieea Swainson
Gisoitia clarki Ingram

' Islands l)ut a siiort distance off the coast, such as Santa ('ataJiiia and
Santa Barbara, are not included. The islands considered here are, Clipper
ton, ( 'ocds, Galapagos, and Rcvilla Gigcihi Islands; see tiic siiecics list.
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Sl'KClKS l.lS'i' Ol' Ll\ lX(i AM) Ol' LlNlXi;

AXn I'OSSil. ("YI'K.KA

Cypriea alhuuinosa (iiay

, llji. (<( itl. ,:,,inn <l .\l:i\V(, W'illllll. '. 1 SSII, .Vhlt'l. N .1 1 11 1'wi ss HI., P„l., ,S():5,

l<.
lit:;; yi.'ains, ls!»;;. T. S. .\at. Miis.. I'lui-., l(i:!il:^, p. .19;"); IStc.'inis,

1.S94, r. S. Xa-. Mus., I'roi-., 17:!t!t(i, p. Isi); Dall ami Ochsiicr, 1928,

California Ai'a<l. JSci., i'roc, 4tli ser., 17:4, ]>. JMi.

( ypraa alouginosa (iiav. Strong and Haima, lii;!()a, (!aliforuia Acad.
Sci., Proe..' 4th ser., lll:l', p. 10; Strong- ami Hanna, lO.'.llh, Cjilifornia

Aca.i. Sci., Proc, Itli scr., 10:;'., y. IS.

Evo.saitu (K.) (ilhut/iiKisii (ilhiii/iiKi.sti ((irayi, Scliililcr. lO.'.l', Fossiliutii

(!at., 1 lAninialia, Pars 5;3, j). 10.

Kro.Mirid (E) albiif/inosd marueformic S<-liil<icr, HK'.l!, l-'ossiliiini Cat.,

1, Aninialia, Pais 55, |.. 104; ScliiMcr and Scliildcr, 10:;0, Malac.

boc. London, Pioc, l.';i:4, p. l.'i.I.

Erosaria albiu/iiKi.sd iill,tu/iii(>.s<t (ii'ay, Scdiildcr and Schildci-, lO.'iO, Malac.

Soc. London, Proc, L';!:l, p. l.'!;i.

In collections Cyprcca albuyinusa (Iray has sometimes ])een

confused with Cyprcca poraria T.inna-us. 'Ilic only siniilaiit. 1)0-

tween these species is the color pattern. In all other character-

istics they are (|uite distinct. C. poraria Linnanis is not found

along the west coast of the .\mericas nor on the neii^hlMjrini^

islands.

Schijder and Schilder (i<)3<)) list two forms of C. alhiif/incsa

('ira_\' from the W'est Coast, a Cyprcca alhiic/iiiosa alhiii/liiosa (iray

from northwest Mexico, l\e\illa ( lii^edo, Mazatlan to Tres .Mar-

ias and Cyprcca alhitf/incsa niariccjorinis Schilder from the ( iala-

pagos to Ecuador. The writer has examined long series of

freshly collected s])ecimens from the ahoxe areas and has n<it

been able to find an\ characteristics which would indicate that

C. albiKjinosa Ciray, .v. ,v., can be divided into subs])ecies.

Recent distribution.— United States .Vational Museum : Ca]>e

San Lucas, La I'az, Lower California; southwest side of Cer-

ralvo (Ceralbo) Island, San jose Island, Clulf of California;

Tres Marias Islands. ^Mazatlan, Alexico; i'anama, Calijornia

Acadcnix "j Scieiiees: Maria Madre Island, Trc^ .Marias, Mex-

ico; Ray of I'anama, I'anama; James Island, llood Island, .Mbe-

marle Island, Galaj^agos Islands. Harvard Ciiiverslty. Cape
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San Lucas, Lower L'alit(jrnia'.

Sli'ont^- and Hanna ( i()3oa ) list this species from Socorro

LslancK Revilla Gigedo Islands and give its distribution as from

the (lulf of California to the riala])agos Islands. The\-, too,

(i<)3oh) list it frdui .Maria Aladre and .Maria .Ma'alaleua Is-

lands in the Tres Ma'ias Islands ofl the west coast of .Mexico.

Dall I J(;iu) gi\es its distributicjn as from the (iulf of California

to the ( iaiapagos Islands.

/'ossil dlstrihiilioii. I 'iii:'crsity oj' Calif uriila : Recent, .Mar-

guer Lay, Carmen Island, (lulf of California; .San Pedro, north-

west ol ( luaymas, Sonora. Me.xico.

iJall and ( )chsner (kjJcS) list a Cyprcca albuginosa Mawe
from .Mheinarle Island in the Calapagos Islands and suggest

that its age is 1 'leistocene. The writei' has examined the C. al-

hi ijinosa Mawe materia.l collected h\- the above writers and has

determined tliat it was misidentitied ; in realit\' the C. alhiu/iii-

osa .Mawe of Dall and (Jchsner (1928) is Cxprcca uiyropiDic-

lata ( Iray.

Cypraea annettae Dall

: !/pr(ia snirrrbiii KioiuT, 1X45. Spec. Gen. Icon. Cuq. Viv., xol. 1, Pnrcc-

Uiiiu ,
]i. .'IS, [il. 7, fig. 5. Not ('. Nowerbyi Grray, 18;{2.

( i/pr(V(t .soHurhiii Kiener, Steams, 1S91, U. S. Nat. Mas., Proc, 14:8;'34.

p. :-!2o; oteariKS, 1894, V. S. Nat. Mus., Proe., 17:99(i, p. 189.

( Hpnid (iniulhr Dall, 1909, Nautilus, vol. 22, p. 125.

( ypraa anncUd' Dall, 191(1, U. S. Nat. Mus., Proc, vol. .17, p. 227; Dall,

1918, Nautilus, vol. ;52, p. 24; Jordan, 1924, Bull. So. California Acad.
Sei., 2;5:5, p. 156; Olsson, 1924, Nautilus, ;?7:4, pp. 12()-1;!0 ; Grant and
Gale, 19:!1, San Diego Soe. Nat. Hist., Mem., vol. 1, |>. 752; Jordan,
19:!fi, Contri. Dept. Geol. Stanford Univ., 1:4, j.. 11:1.

'Aoiui.id \7j.) annettie (Dall), Sehilik'r, 19.'{2, Fossiliuin (Jat., l:Ani-
nialia. Pars 55, p. 179.

Zonarid aiiiietttr ivquiuoctialis Schilder, Sehilder and Scliildor, 19.'i9,

Malac. Soc. London, Proc, 2.3:4, pp. 14.3-144.

7.(ni((rui anii(lt:i' (iniirtiw Dall, Schilder and Seluldcr, 19;]9, Mahic
Sue. London, Proc, 2;i:4, ji. 144.

Cyprcca ainicltcc I3a!l appears to the writer to show some affin-

' 'ri:i' distriliutioii i('ci;i-(ls listed here weie stdeeted liy the writer as
being authentie; not all iccords were taken wlien a question of autlien-

tieity arose. Only speeilie localities were used. Additional records have
no doubt been added to the collections since the writer's visits from 1938-
1944. 1 ()( , it is lik(dy that some recor<ls wiM-e liK'.dvertently overlooked
undei- tiie pressure of time; an indication of the true range of each living
sjjecie,-, is |iiiif'eri-ed ne\eithelt>ss.
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it\' to Cxprcca shadicea S\vains()ii\ "Die similarities l)et\veen the

Iwi) species ave not evident until indix iduals ol approxiniatelN

the same size are compared. The posterior canal is cpiite simi-

lar as is the anterior one. The outer lip at the anterior canal in

eacli is decliNous, and the terminal ridj^e of both is similar. The

I'Uter liii teeth resemble each other; th'e similarit\, liowexer, is

not at once noticeable because of the lack of color contrast oi

tlie teeth of C. spai.icca Swainson.

d'he several differences are the color ])attern, the heaxier shell,

tlie more elou'j'ate columellar side of the anterior canal, the

|)()orl\ concealed s])ire, and the more numercnis and ]iea\'ier

columellar teeth characteristics of C . spaciicca Swainson.

.\n e.xamination of lony' series ot individuals ol C. ainicttcc

I )all from Lower Calitornia and the .Mexican jjrojjer side of

the (iulf of California has revealed no startling;" variations that

would lead one to think that subspecies existed in this area. Al-

thioui^h this species has been reported as far south as the I'e-

i-uvian coast, the writer lias not seen s])eciniens that were col-

lected far fr(jm the confines of the ( iulf of C"alifoi-nia. ( )ne possi-

blv mislabeled record examined by the writer was from l"A'ua-

dor and was sinular in all resjtects to specimens found turther

north. I'ased on reliable material in the several ^reat collections

in \orth .\merica Cxpr'ca aiiuctUc Dall is nn^st ccjmmonly

foimd in the (Iulf of California and on the Pacific side of Low-

er California.

Recent (iistrihutii)ii. Uniled Slates XafiniKil MiiseiiDi: La

I'az, San Iijiiacio Lagoon, C"ai)e San Lucas. Lower Calilornia ;

west coast of Mexico-(iuaymas, Mexico; southwest side of

Ceralbo (Cerralvo) Island, San Jose Island, Point l'',sc(m(Iido-

Los Animas I^iy, (iulf of California. Hcirrari/ I'lii^'crsity: La

Libertad, .Sonora, Mexico; .Maydalena Lav, Lower California;

Loreto. (iulf of California. I 'ni^'ersifx oj i'dlljonna : Santa Rosa-

lio Creek. Lower Calitornia. Caliinniia .Iccu/emy of Sciences:

.San Marcos Island. (Iulf of California.

"< Sec iliscussidii of ('. s/KKlicid 8w;iiiis(ni.
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n.'ill ( U)\n) lists the distrihutioii of this s])ecies as from (iulf

(^1 L'ah'foniia, Mexico to Sechura \',i\\ \ Peru. Olssoii ( 1924)

records this s])ecies from Negrittjs, Lol)itos, Mancora, and Zor-

ritos, Peru.

I'ossll ilislrilnilioii. - Ihiivcrsily of Calijurnia : Recent, north-

west arm (jf I'oc<;cliil)aivi|io Pay, northwest of ( iua}-mas, San
Pedro Pay, nortliv\est of (iuaymas, Sonora, Mexico; Salinas

Bay-Carmen Island, (Julf of California; Santa Inez Pa\, Puento
Escondido, l.oreto, Power California.

Grant and Gale (r93i) list Cyprcca aniicttcc iJall from tlie

Pleistocene of Power California in the upper conglomerate mem-
he r of Santa Rosa District and at Magdalena Pay.

Cypnea arabicuia Lamarck

( ypiaca arulicidu Lainarc-k, Stearns, 3 891, II. S. Na^. Mus., Proc,
14:854, p. 8:15; Steams, 1S94, U. S. Nat. Mus., Proc, 17:996, p.
189; Jonlaii, 1924, Bull. So. California Acad. Sei., 2;!:5, ]>. 156;
Olsson, 1924, Nautilus, .17:4, pp. 120-l:i(); Strong and Hanna, 19;!0,
California Aeail. Sei., Proe., 4tli ser., 19:;;, p. IS; Grant and Gale,
19:^1, San Diego Soc. Nat. Hist., Mem., vol. 1, p. 753; Jordan, 1936,
Coiitri. Dept. Geol., Stanford Uiiiver., 1:4, \k 11;!; Palmer and Hert-
lein, 19;U), Bull. So. Califonua Acad. Sei., ;!5:2, p. (IS; liigram, 1942
Bull. Amer. Paleont., 27:104, p. 17.'

Pscudozono'ta arahicuUi (Lamarek), Schilder, 19;i2, Fossilium Cat.,
1 :Animalia, Pars 55, p. 173.

Zonaria arabicula Lamarek, Sehilder and S(diilder, 1939, Malae. Soc.
London, Proc, 23:4, p. 145.

Cyprcra arabicula Lamarck has heen placed in the subgenus
Pscuduzonaria by Schilder (1939) with Cypra^a rohertsi Hidal-

go {'-=puitctitlata Gray) and Cyprcea nif/ropuncfata Gray^. To
the writer C. arabicula Lamarck seems only to resemble sui)er-

ticially C. robcrtsi Hidalgo in color and in shell shape. Cyprcea
arabicula Lamarck has the canals more narrowed, has a more
prominent fossula, and the teeth are always more numerous,
hner, and the incisures are deeper than in C. robertsi Hidalgo.

Too, in C. arabicula Lamarck the anterior canals are flanged

and are not beaked, and a definite ridge, not present in C. robert-

si Hidalgo, is present at the lateral terminations of the base. In

C. arabicula Lamarck the terminal ridge is formed at the tip

of the columellar side of the anterior canal, while that in C.

robcrtsi Hidalgo forms back from the ti]) of the columellar side

ol the anterior canal.

'' Sec disciissinii iiT ('. iiifiiiiini iiclala Gray.
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Cxprcca arahicuJa Lamarck does not seem to l)e closely re-

lated to an\ species, liviiiL; or fossil, in the Western Henii-

>l)liere.

Recent iHsh'ilnifion.- l/iiifed States Xational MitsciDii: Aia-

zatlan, Acapnlco, .Man/.anillo, Mexico; Cape San Lucas, Lower

I'alifiiinia ; southwest side of Cerally (Ceralvo) Island, San

Jose Ishunh L'onception Lay, Lower California; Cornit(J, Nica-

rau.i(ua ; I'unta l)(jminical, Costa Rica; Lanama. Califuniia

.ica'eiity cf Seieiiees: Tenecatita Lay, Jalisco, Mazatlan, Tan-

j^ola Taniiola, ( )a.\aca, dres Marias Islands, ^Mexico ; Corinto,

Xicara.ijua ; Tahoi;a Island. ISahia Honda, Panama; Changame

lslan<l. X'enado Islrmd, I'anal Zone; Lat Island, C'osta Rica;

Hood Island, Indefatis^ahle Island, ( ialajjai^os Lslands.

Crant and ( iale (1(^31) list the Recent distrihution of this

species as from the ( iulf of California, Mexico, to Laita, Leru,

and credit this rani;e to "Dall ( 1909) l^iyio).'" ( )lsson ( i(;_'4)

records this s])ecies from Lohitos and Mancora, Leru, and from

.Salina^, I'.cuador.

/dssil distrihution. !
' nirersity of California : Recent, San

j'i'dro. northwest ol ( iuaymas. .^onora. Mexico.

Jorilan M'^^r)) lists Cyprcra arahicitla Lamarck from the

I leistocene of Ma^dalcna La\ . Lower California. ( iiant and

riale (1931) recorded thi> species from the upper Llcistocene

of the coast of ()axaca, Mexico. Palmer and I lertlein ( 1936) re-

p(jrted C. aral'ieiila Lamarck Irom the upper Pleistocene of

Oa.xaca, Mexico.

Cypra>a carneola Liniiiuus

(i/jiKrii i-<inii(il<i l.iiiiiirus, (J.-ilih. ISSl, .\c;i(l. \;it. 8ci. 1 'liiliiil('l|ilii;i.

Join-., vol. S, 2(1 scr.. ]it. 4, ;irt. 12. ji. ^dd.

Cfl/ndid (L.j ((iiiitdid c(inii(ilii Iviniiiriis. Schililcr. l!).'I2, l'"()s.silimii Cut.,

1 : .Xiiiiiinli;!. I'liis 5."), p. 14.1.

('iljiitiid niniii)hi Liiiiia'us, iSdiildrr ;iii<l JS<-liil(lci-. l!»:i!), .M;il;ic. Sdc. Loii-

loii. i'l-oc. 2;; :4. |.. 1S,S.

This jiresent day Indo-I'acilic species was re|)orted 1)\ ( lahh

(i88i) from the Lliocene cla\ heds hetween Limon and .Moen.

Costa Rica. The nearest approach of lixin^; re])resentati\es to

die west coast of the .Americas is the Hawaiian and Tuamotu

Archipelaijos. ddiis record has heen discredited hy certain in-
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vestii^atijrs. I'hc only species, li\iiiL; or fossil, that (lal)!) (iSSi)

niit^ht ha\e confused it with is Cy/'J-cca cliicrca ( Inielin. ( iahh

(1881), ])ossil)ly foreseeinti <loul)t of tliis record, wrote an ex-

acting ])aragra])h indicating that liis specimens were trul\ those

belonging to the species C. canicola Linnaais as the tollowin';

([notation will indicate, ".M.\ friend Mr. Koherts, who lias ])rol)-

ahh ])ai(l more attention to this genus than anyl)ody else in I'hil-

ade]i)!iia. kindly assisted me in identifxing these Cyi»rtcas
|
ref-

erence is to C. t'(/r'/(V)/(7 1. Despite the absence of color, the mcjst

important s])ecitic character here, I am satistied that the deter-

minations are correct. Now living in the Pacific. Abundant also

in the deep railroad cutting so often mentioned." The writer

therefore chooses to recognize tliis record, trusting that further

careful exploration of ( ial)l)'s ( 1881 ) collecting groinid will

]n"o\e him right or wrong in his identifiction. In making the

abo\e identification ( labb (1H81) consulted the North Ameri-

can autliorit\' on the CxpraMda? at that time. "Sir. Roberts, who

l/ublistied the section on this famil_\- in Tr_\on ( 1885).

fxcrciil (.isfrlhnfion.— Pemuria and h'ast Africa to liomba}-,

Calcutta. Al';da I'a}- and Socctra ; Red '>e^ to Sinai. ( iulf of

Aden, Persian (iulf and Karachi ( Schilder and Schilder, I93()),

and westward tlirougli the tropical Pacific to Hawaii and Tua-

motus.

Fossil (•//,s"/r/7'////('/;. --Pliocene, between Limon rmd .Moen,

(.'(•sta Pica ( ( iabb, 1881 ) ; "I-'ossil, the s^jecies is con-imon in

tlie cla\' beds of Costa Pica (iabb," (Roberts in Tryon, 1885).

Cypvica fcrvinetta Kiener

('\jpr<v(i ( .unitlu iiKi Kiener, Wiiiiiiiei-. isso, Mntli. Xntuiwiss. 81., Hi|..

'sil:.'). |i. 491'.

Ciiprda ( .rail llii nut Liin;ee.s, Htemiis. 1S!I1. V. 8. X;it. Mils., Proc.

14:854,
i<.

:il2.').

Cjiprd'd I .nir 'lit IIKI !,iiiii;i 11s, v;ir. =- ('. ccniiiitio Kieiier, ISteanis, 1S[).'!.

V. S. X;it. .Mils.. Pioc-., l(i:94'J, ].]>. :;i)4-:!!).').

Cjipnvd ( .1 iiiilhi IIKI crrriiii I III Kiener, Pilslny ainl N'anatta, l'.)(l2, Wasli-

inutdii Aead. Sc-i.. Proc. \<il. 4, |i. .'."i,'..

Ciiprna ((rriiiitUi Kieiiei-, Pieslirey. 191:'., Nautilus. 27:1. ]i. S.

( i/priid radiitliniKi Lainaick. Olssdii, 1924 Nautilus. ;!7:4. ])]i. 12ll-l.".(i.

Cil/iiird youu}^- ;if1'. crrr'nrlfa Kiener. D;ill ami Oclisuer. 19 S Cali-

fiiiiii;i Acad. y<'i.. Pine., 17:4, p. 97.
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Cyprma cervinettu Kieuer, Strong- ami llanna, ID.IO, ('alifonii.i Acad.
Sci., Proc, 4th ser., 19:::5, j>. 18.

Trona (M.) cervinetta Kienor, Scliildcr, 19:52, Fosjsiliuiii Cat., h.Vui-
malia, Pars 55, p. 134.

Trona cervinetta Kieuer, Schilder and bcdiildiT, lit;!!!, Malac. 8oc. Lon-
don, Proc, 2;{:4, )>. 17ft.

Cypro:a ccri'iiictla Kiener i.s found e.\clusi\ely in the !i\in,!4'

state on the Paciiic .side of Central America; no authentic rec-

ord.s of this species are available from the Atlantic side of tlie

Central American land area. It may be likewise said that

Cypraa zebra Linnaeus {^^Cypraa exanthema Linnaeus) does not

occur on the Pacific side of Central America but is confined in

its distribution to the Atlantic side. Several writers. Wimmer
(i88o), Stearns (1891). Dall (1910), and Olsson (1924), have

misidentified specimens of Cyprcea cervinetta Kiener from the

Pacific as Cyprcea exanthema Linnaeus (^Cyprcea zebra Lin-

nceus).^"

There has been cjuite a difference of opinion concerning the

relationship of Cyprcea cervinetta Kiener, Cyprcea cervus Lin-

naeus, and Cyprcea zebra Linnaeus (^Cyprcea exanthema Lin-

naeus). Presbre}- (1913) seems to the writer to have adequate-

ly separated the above three species from each other and to have

given a fairly correct distribution of each. Presbrey (1913) lists

the following di.stribution data concerning the above three cow-

ries, "C. exanthema is found on both sides of the Gulf Stream

which is a tliousand feet deej) between Morida and the Bahamas,

with a current of five or niore miles an hoiu". ['ahama, Jamaica,

and Colon s[)ecimens are coarser in texture, the spots are less

frecpient, form less regular and the co]f)r iiuich ftaler. 'I'he true

exanthema is not found on the Florida west coast. Cyprcea

cervus is not found on tlie west coast of .\mcrica. It is not

found at Panama. The writer lias }"et to find a specimen below

Ke}- West. Its natural habitat is west coa.st of Florida. Cer-

vinetta, apparent!)', belongs exclusivelv to Panama Province."

Recent distribution.— United States Xational Museum: Mar-

garita Bay, La Paz, and Ca])e San Lucas, Lower California;

Guaymas, Mazatlan, and Mendia fSinaloa), Mexico; Panama;

Manta, Vxv.^.AcjT ; Payta CPaita). ]\-ru. Caliiornia Academy of

1" Sfi' disciiss^ioii lii C c<ri:tt>i Liiinau.s and r, ivdnit Limiaiiis.
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Scii'iiccs : ranania ; Alhcrniaiie Island, llood Island, janics

Island, (diaries Island, rndefati,y"a])lc Island, ( iala])ai;-()s Islands

['ni7'crsliy oj Calljornia : Mazatlan, Alexico ; Panama; Cardali-

tos. Pern. Harvard Uhtii'crsity: A-Iazatlan, Mexico ; Panama

Cit\ , Pearl Island, and Palo Seco, Panama.

Dall ( 1910) lists this species from the (iulf of California t(j

Paita, Peru, and to the Galapagos Lslands.^^ Strong and Hanna

{ 1930) recorded this species from Alaria Madre Island, Tres

-Marias Islands.

Fossil distribution.—Dall and Ochsner ( i()28) record a _\oung

Cvprcca aft". ccr:'inctta Kiener from the Pliocene of Sexniour

Island, ( ialapagos Islands.

Cypraea cervus Linnaeus

Cjlpidd rrriUN Linmeus, rroshii'v, 191:i, Nautilus, '27 :'.'•, ]>. S.

Troiui (M.) cervus cerrun (Liinmnis), Iricliilder, 19;!l2, Fossiliuni Cat.,

1 lAuiiualia, Pars 55, p. i;!4.

Traini cirrus I'crrits Liiiiia?us, Scliililcr anil Sc-hilik'r, l!l.'>9, Malae. Soc.

London. Proc, li.''>:4, p. 179.

'Idiis sjiecies although confined to the Atlantic side of Central

America is inckuled here hecause of its ap]>roach to the \Vest

Coast at \'era Cruz, ]\Iexico. It is possible that this record

should he questioned, for this species seems to he collected in

greatest ahunthmce at Morifla, Cuba, and the Pjahamas. Con-

cerning tlie habitat of Cyl'rcra ccr7'us Linnaeus and Cyprcca zebra

Linnaeus (=:Cyprcca c.vaiitliciiia Pinnaais'i, Mr. d>d Dranga 1)_\'

personal communication states, "I ha\'e not collected enougli of

either to be \er\ dehnite on habitat but considerable numbers of

ccr'c'its are taken by the (ireek sponge dixers in the Ciulf of Mex-
ico but the\ do not seem to tind c.vaiitlicnia. Exanthema is more

frequently met with in shallow water along the blorida Keys and

also shows up in beach material from the Bahamas."'-

Keeent i^istributiou."- rnitcd States Xational Miiseiinr. Ke_\-

Largo, Traxenier Ke\ , Indian Ke\ , Ke\ A'acca, Ke\ \\ est, Tor-

tu';'as. Push ]\e\ , Sand I\e\ Keef, Lone Ke\' Reef, Florida ; La

I£speran/,a in Pinar del Rio, Cuba; \'era Cruz. Mexico. Calijor-

'1 Dall (191(1) niisi.lcntitic I t'c mati'rial at liauil and callod i1 ('i/in<va

(X(tiilh( itiit Ijinjiaais, when in i-oality tlic spc-cJos in question was Cftpriia

c( rriiii I Id Linna'us.
1^' Sec discussion of ('. ci rriiii t la Kicnci' an(| ('. :ilirii Linnirus,
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Ilia Academy oj Sciences: Key Sarj^c, Florida. Harvard Uni-

rcrsitx: Biscayne Bay, Tarpon Springs, Soldiers Bay ui)per

Morida Keys, Boynton Beach. Florida.

Fossil distrihittiuti.—Schilder ( l()39) lists this species from

the Pleistocene of Bermuda. Heilprin (r8(;i) listed this species

as a fossil from the Bermunda Islands; N'errill { i<K)5) called lieil-

prin's sj^ecies Cyprcca cxaulhciua Finn.eus (=^C. sehra Linn;eus),

listing it from the Dexonshii-e formation = Champlain period.

Cypra'a cinerea (iineliii

Ciipruv rintica Gnioliii. (Jalih, INS], Aead. Nat. Sei. I'liiladrliiliia, Jour.,

vol. 8, 2(1 ser., i)i. 4, art. I'J. \<. 506; Verrill, 1904-1907, CoiiiuH-licut

Acad. Arts and Si-i., Trans., vol. 12, pp. 45-;^4«; Pilsl)ry, 1922, Aead.

Nat. Sei. Philadolpliia, I'roc.. 7;!:2, )). ;i64 ; Olsson, 1922, Bull. Amer.

F\al('ont., 9:;U), pt. 1. pp. 7-l()7: liiiiiain, 1939, Bull. Anicr. I'ak'out.,

24:85, p. :533.

Lurid (L.) cvurid ciinrid ((iimdiii), Hcliildcr, 19;;2, Fossiliuiu Cat.,

l:Aninialia, Pars y.l, ji. 14S.

Litria rinerrd Gincliii, ScliiMcr and ISchildiT, lO.'lit, Malac. Soc. London,

Proc, 2.'i:4, p. 175.

Lit)i<i {Lurid) cincrcd cinercd Gnidin, tS(diildfi-, 19;!it, Aliliand. dor

Sclrwoizor. Paleont. Gesoll., Bd. LXIl, pp. 29 r.d.

'iliis si)ecies is one (jf the most \videl>' distributed si)ecies of

Cyprseidpe found in the Western Hemis|)here. Cyprcca cincrea

Gmelin is included here because of its fossil occurrence in Cen-

tral America.

Recent distrihntinii.— United States National Museum : Tor-

tugas, Florida Reefs near 1\n-tle Harbor, Key West. vSand Ke}

Reef. Lone Key Reef, Miami, Florida; \''era Cruz, Mexico;

Robins Bay, St. Mar\, Jacks P.ay, St. Mary, Orange Bay, I'(M-t-

land, fort Royal, near Bluff V>'.\y, I'ortland, Jamaica; Havana,

Cuantanamo, V'aradero fk'ach. Cuba; Coteaux Fes Trois Pa\il-

lons. Haiti; Mayaguez Harbor, San Juan, Fl Caya Santiago, Por-

to Rico; Tucacas, Venezuela; Covefias P.olivar. Colombia; Bahia,

f'razil ; Curasao. Dutch West Indies; Long P>ay Key District.

Bimini Island, Turks Island Group, Malcolm Bay, T'rovidentialis,

Caicos Island Group. Bahamas; St. Thomas, St. Fucia. Arch-

ilia (Barbados), St. Croix, Virgin Islands, Lesser Antilles. Har-

vard University; Cable Pjeach and Blue Beach, Guantanamo Na-

val Base, Pueblo Nuevo, Montanzas, Ca.stilla de Jagua, C^ienfue-

gos, Cayo la Farola, .'^anla Clara Pr(t\incc, Cnba
;
Jeremie. ilaili

;
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AJonto Cristi. Puerto I'lala, SanUj Doniini^o ; Alonlego Bay, Ja-

maica; I'rinidad ; (irand Island, Tortola, Marina Ca}-, and Yir-

q-in Gorda, X'irs^in Islands, Anti]L;ua, Lesser Antilles; Cat Island,

W'atlings Island, Sininis Long Island, (lOvernors Harlxjr, I^leu-

thera Island, His^h Rock, (Irand IJahama Island. Matthew 'r(j\vn,

(it. Ina-ua, Little .^.'sn .'^ahador, Arthurstown. Cat Island, Rum
Ca\, I'ortune Island, Cat Caw Bimini Islands, Bahama Islands;

Oak Ridge, Roatan Island, Honduras. Calijoniia .Icadcwy of

Sciences: Vera Cruz, Mexico; Key West, Florida.

Thus in the living state Cyprcca cinerca Gmelin circles the en-

tire Caribbean Sea from Florida through the Bahama Islands,

the Greater Antilles, the Lesser Antilles to Trinidad, Brazil,

Venezuela, Colombia, Honduras and Mexico. Maury (1922)

lists this species from Hatteras to Guadeloupe, west Florida and

Texas.

Fossil distrihiifioii.— Pliocene from Costa Rica ((iabb, 1874-

81); Miocene from Santo Domingo (Pilsbry, 1922), (Ingram,

1039a) ; Miocene from Costa Rica (Olsson, 1922) ; Recent from

Bahamas (Dall, 1905) ; Verrill (T905) recorded this species from

the Devonshire formation = Champlain period, Bermudci.

Schilder (,1939a) lists this species from the Pleistocene (?) of

Barbados. Fossil specimens in the California xAcademy of Sciences

from Point Fscondido, Colombia, represent a Pliocene occur-

rence.

Two subspecies of Cypnca cinerca (jmelin have been described

by Ingram (1939b, 1940) from the Pliocene of Costa Rica. They

are Cyprcra cinerca niorinis and Cyprcva cinerca linionensis.

Cyprcca cinerca Gmelin seems to show relationship to Cyprcea

(ioininiccnsis Gabb, a Miocene species from Trinidad, Santo Do-

mingo, Costa Rica, and Panama, and to Cyprcca caniphelliana

Pilsbr\- from the Miocene of Santo Domingo.

Cypraea deprcssa Gray

CifprcBd gillci Jousseaume (intermedia (hay, 1847, not intermedia Kie-
iier, 1846), Hertlein, lS);i7, Ainer. Phil. Soc, Proc, 78:2, p. ;i07.

Manritiana (A.) depressa (Gray), Schilder, 19.^2, FossUium Cat., 1 :Ani-
Malia, Pars 55, \)\). l;!8-l:;9.

Maiiritia dejiressii dijin.'wa (iiay, 1824 { zrziniervwdia .l^odfivld, 1847
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— :J'Ui Jolis f; i.iiic ls;i:;i, ydiiMf/ ::iul L-'c'iil Icr, I'.K;!), Malac. «(>(•.

L)'...:(ii I'loc. -.!:4, \>. Is).

This species is one wliicli is i,'-eiK'rall_\ lound a\\;i_\ Irom the

west coast of the Aniciicas in the more central trojiical I'acitic

to Aust.alia. Japan, and the Philippines. It is not tonnd in the

llawaiirji Islands as indicated 1)\ Schilder and Schilder ( itj39).

Tt was first recorded as a Western Hemisi)here species from

Clijiperton Island hy Hertlein (103/) Cypnra dcprcssa (ira\

is (|uite ilistinct from other li\'in:^ and tossil species fonnd alon^

the west coast of the Americas. It is allied lo the li\in,i4- spe-

cies, Cypnca arahica Linna-ns and Cyprcca inaciiliicra Schilder

{=C. rcticiilala Mart_\n^ of tlie more central, tropical I'acitic.

Hertlein's ( i<>37) record for the West Coast is the only awiil-

.!l)le one at this writing;. It has not heen re[)orte(l in the fossil

state from the W est Coast.

Cypra?a Isabella Linna-us

Ciiprwd isahdhi Liiimi'us. (iiiMi. ISSI, AitnT. I'liil. JSuc. Tiiins., xol. l.'i,

new ser., p. 235.

L'liprwa i)ii!i r.spatrid .Mnurv, 1!I17, |->iill. Aiiht. I '.-ilcdiil .. ."i::i!t, |it. 1,

']). IHi, 1)1. 19, fif>-. 1(1.

Ctjpvaa ifdl'f'lhi LiiuiU'U^ {pali(^p(il ria Maury), I'ilslny, l'.t_'l', .\i;ai|.

Xat. Sci. Philadclpliia, Proc, 7.'!:'2, )). ;!(i4.

Ci/pra'a i,tab < I hi pdircspatrid Maury, Woodriiiy-, IHL's, ('.iiiir<;i<' Inst.
'

Washiiigtou, I'ul). ilSf), p. ;!17, pi. *21, fig. 9.

Ciiproii i.sdhrlld Liuuani.s, Hertlein, Ii1ll7, Ainci-. Phil. Soc, Pioc. 7s :2,

j.. .•;n7.

('11/111111 isdhrlld Liiiiui'Us. IiiL;r,-nn, iD.'lit. Pull. .Viimt. PaJi'iiiiP, 24 :S,), ]i.

Liirin {/>'.) i.sdixlhi isdhcllti (Pinn.), Srliijijri-. Pi:'.2. possiliuiii ('at.,

1 :Aiiinialia, Pars •"•"i. ]i. 147.

Liirio ( Hasilit rfiiid] /mtn s/iah la Maury, Schililcr, Pllllla, .Miliinid. dcr

Schweizer. Paleoiit. (icscll., l>;iutl. P.XIl, \>\>. 2()-27.

Lurid i.sdhfilld alrin'p.s imr. ^(diildcr :n\i\ S(diiidi'r. Pi:'.!', .\l:da<-. 'r^in-. Pon-

d(in, ['rof., 2:>:r, p. 17(1.

Lurid, rovtvovrrsd controri isa (ir.-iy, .Siliildri- and tScdii Idci-. l!i.'.!i. Malac,
Soc. London, Pioc, 2;>:4, p. 1 7().

This widely distril)Uted Indo-l'acific sjiecies has heen rep(»rteil

in the strict sense in the fo>sil stale hdm the \\ Cstern lleiiiis-

phere. In the .Miocene it ran^jes fi'oni .Santo DonhnLjo in Ja-

maica and X'enezuela. The only li\in<; record from the west

coast ot the .\mericas was recorded 1)\ 1 leidlein ( i<)37) from

C]ip])erton Island.
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Recent distnhution.— L'lippertou Island (^i4erLleiii, iy37).

Fossil distribution.—Miocene of the Dominican Republic ( Pils-

bry, 1922), (Gabb, 1881); Cercado de Mao, Bluff i, ( lurabo

formation, middle Miocene (Maury, 1917), (Ingram, 1939a)
;

lower Miocene, Cantaure, Halbinsel Paraguana, Venezuela

(S,chikler, 1939a) ; middle Miocene, T'owden, Jamaica (Wood-

ring, 1922) ; Miocene, Trinidad (Scbilder, 1939a).

W'oodring (1928) refers to this species with the following

comments

:

It is remaikabk' that it is so similar to C. isabdla mcxicana Steaius,

living on the Pacific Coast of Mexico, and to C. i. isabelia from the west-

ern Pacific, and that no similar species is now living in tlie West Indies.

According to Pilsbry the lumilarity is so close that the fossils should take

the name of the living species. Even a large topotype from the (4urabo

iormation [Dominican Republic], which has a length of :\2.'A niillimeteres,

is considerably smaller than meiicaiia, which reaches a length of 48 milli-

meters. The small Bowden specimen [Bowden, Jamaica] is broader than

the small s])ecimens of mexie<nia. Though these differences may not ho

significant, it seems desirable to consider the fossils as a subsjjecies of the

i.snhcJhi group.

In reducing Cyprcca patrcspatricc Maury to synoncjmy with

Cyprcca isabelia Linn?eus, Pilsbr}' (1922) states, "Two specimens,

which present no characters differing from the recent shells. The

larger one closely resembles a recent C. isabelia mcxicana

Stearns which we compared.''

Cyprsea isabella-mexicana Stearns
Cyprcva isabelia- mcxicana Stearns, 1S9;1, U. S. Nai. Mus., I'roc, 1(-i :".»! 1.

pp. 348-349, pi. 1, figs. 3, 4.

Cyprcca {Luponia) controrcrtia Gray, Stearns, 1878, Acad. Xal. Sci.

'Philadelphia, Proc, pt. 3, p. 390.

f'yprcca isahcUa-meaicana Stearns, Stearns, 1894, U. S. Nat. Mus., Proe.,

17:996, p. 189; Strong am! Hanna, 1930, California Acad. Sci., Proc.

4th ser., 19:3, }>. 18; Strong and Aanna, 1930, California Acad. Sci.,

Proc, 4tli ser., T.):L!, p. U; Hertlein, 1937, Anier. Phil. Soc. Proc,

78:2, p. 307.

Luria isabrUoidcs SchilTa r, 1924, Arch. Naturgesch., 19: A, 4. p. 196;

Schilder, 1927, Arch. Naturgesch., 91: A, 10, p. 100.

Luria (B.) isabelia mexicaiiu Stearns, Schilder, 1932, Fossiiium Cat.,

l:Animalia, Pars 55, pp. 146-147.

Luria, controvcrsa, iitcxicaiia Stearns, Schilder and Schilder, 19;i9, ^Nlalac

Soc. London, Proc., 23:4, p. 176.

This subspecies overlaps with the typical Cyprcca isabelia Lin-

nseus, s. s., at Clipperton Island, (Hertlein, 1937). The great

size variation typical of Cyprcca Isabella Linnaeus, .s". .v., is also
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c.\'Ml)ilC(l I), lliib subs[)fcic's. S))<.'ciiiieM)s I'loiii the ( ialapagos

Islamic \ai\ in size Iroiii J<) mm. lonj; I)\' 14 mm. l)r()a(l 1)\

I _' mm. Iii,i.;li tn ;7 mm. li'iij.;' by j" mm. l)i"(ia(l 1)\ j_' mm. lii.^li.

h'i-cciit ( Istrihiillon. -I 'iillcd Slafcs .Wilioiial Museum: C"a])c

San i.uras. Lower ("alifnrnia ; C'lai'ion I.sland, Ties Marias, Mex-
ici). Cdlijornia .Inidciny nj Sciences: Socorro Island, Kevel-

la (li;;e(1o islands; Tres Marias Islands, Mexico; Hood Island,

Albeiniarle Isknui. (iaiapaiios Islands.

The holotype of this snbsi)ecics is nnmbered 4*)58i in the

I nited Stales National Mnseum; the t\pe localit\ is Tres Marias

Islands. Mexico.

('>pr;i'a moiU'ta Liniuvus

CiipnKd iiKiii'.ii I4iiiia'iis, Hiillciii, 1!K;7, Ainci. IMiil. Soc, I'luc, 7S:L',

p. -Ml.

Mdlif Idiiii hkhh Id niniiiid ( Li iiiia'i:s ) , iScliildcr, lllIlL', l-'dssiliuni ('al.,

1 ,\ iiini ' lia, 1 'ars .1.1, p. 171.

Mini arid iiiiiiiild Ldilln h iiiiii licrna I'l 1 i, ISciiililci- .iiid yc'iiildcr. l!t;'.i),

Malac. iSoc. Limildii, I'nx-., '_';!:4, p. 142.

This common lndo-1'aciHc species has been reported from

C'ocos Island, and from the ( lalajias^os Islands b\ llcrtlein

(1937J. IJcitlein's sjiecimens were beach shells and represent

the onI\ records of this s])ecies from the Western I Iemisi)here.

Cypr;ra nuis Liima'us

Sipliocfipid d iiiii.s ( Liiiiia'us ) , .Scliil. ici'. 1!I:;l', t'lissiliuin ('at.. 1 : .\ uiiiialia,

l';iis .1.1, ( 'yjiiicacra, p. lis.

Si iiliiicjijii d d Dills Liiiiia'iis, IScliildci- and h^idiildci', lit:;!), Malac. Sue. l.oii

d<iii, i'ldc, L';;, |it. 4, \ 1 74.

This species without doubt appeal's to ha\e descended from

Miocene stock in the Western I lemis|)here. It is one of the less

rd)undant s])ccies found in the Caribbean area. .Specific localitv

'';;ta are lacking to indicate its true distriI)ution. The I "nited

.'-'tat-es National .Museum has onl\ one detinite localit\ for this

species, that of Tui'bo, (iulf of I'raba. C'olombia; other records

in this institution are i^cneral, /. e.. West Indies and West Indies

Antilles.

Recent distrihution. -l' iiileti States Xdliaiial Miiseiiin: Turbo,

< lulf of I 'raba, Colombia.

1 lie w riter has specim<'n> in his collection from X'enezuela.

.'^childcr and I^childci- ( i<).VH h'^t the distribution of this siiecies
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as from Curaqae to Caracas and Cartagena. The writer lias

not found fossil reference to this species.

Cypraea nigropunctata Gniy

Ci/prn'o iiinidpunctdtd (iiay, WiuiiiKM', IS.Sli, Matli. Xaturwiss. 81.. B'l..

"SU:5, P.' 494; Slearus, 1891, U. S. Nat. Mus.. I'loi-., 14:854, p. ;;ii4 ;

Steams, 189:;, U. S. Nat. Mus., Pick-., Ui:94J, [>. :i9o; I'ilsl.iv :iinl

Vaiiatta, 1902, Wasliiiigton Acad. Sci.. Pro.-., v.il. 4 p. :,:,:; "prilc.

1922, ill Bosworth, Gool. aii.l Palcoiit. N. W. I'.'iu, \,. 17s, |.l. 21); Ols-

soii, 1924, Nautilus, ;!7 :4, p. 125; Toinliii, 1927, Jnui-. Coucli., lS:(i, j,.

164; Heitleiii and Strong-. 19;;9, California Acad. S.-i., I'loc, 4tli s,t.,

2:i:24, pp. ;!7U, ;^72, H7:!.

P.s(u(U)Z(>i\(nia nigroiJiinrtatd ((iray), St-liildcr, 19.12, Fossiliuiii ('at.,

1 : Aiiiiiialia, F'ais 55, p. 17.1.

Zdiiiiriii iiii/ni/ii(iift(il(i (!ray, Si-hililt'i .-incl ScliiMcr, 19.''.9, .M;ilac. Soc.

Loudon, Proc, 2;):4, p. 145.

Cyprcca nigropunctata Gray, ])lace(l in the genus Zunaria and

in the suhgenus Pscudozonaria with Cxpnca arahicitla Lamarck

and with Cyprcca robcrtsi Hitlalgo hy Schilder and Schilder

(1939) seems to the writer to he Cjuite distinct from these latter

two species. Cyprcca iilc/ropuncfata Cira}- has no fossula, the col-

umellar teeth are confined to the aperture and are smaller and

more numerous, while Cyprcca robcrtsi Hidalgo has a fossula, its

columellar teeth are not confined to the aperture and are fewer

in numher. The fossula in C. robcrtsi Hidalgo is extremel\- shal-

low in relation to that of Cyprcca arabicula Lamarck. The teeth,

canals, and general shell structure of C. arabicula Lamarck are in

no way similar in C'. nii/ropiinctata Graw The only characteris-

tics that these three species have in common is a similarity in

color. ^^

Recent distribution.— United States Xatioiial Muscion: Gala-

pagos Islands; Manta, Ecuador; tsarinas (I'unta Pariiias), I'eru.

California Academy of Sciences: Indefatigable Island, south Sey-

mour Island, Albemarle Island, Hood Island, James Island, Gala-

pagos Islands; Manta, Ecuador; Parifias ( Punta Parifias), Peru.

Dall (1910) lists the distribution of this species as from.

"Manta. Ecuador, south to Paita, I^eru (Chile, Hidalgo), and

the Galapagos Islands." Olsson (1924) records this species from

Lobitos, Peru.

Fossil distribution.—Dall and Ochsner (1928) list a Cyprcca

aUnujinosa Mawe from the Pleistocene of Albemarle Island, Gala-

'' Si'i' the discussion under ('uprau (iiabiciilu Lauiarck and that under
Cijprcea roberisi Hidalgo.
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l)ai,n)S Islands; the writer has examined this specimen and has

determined it lo he a Cypraa iiiiiropunctata ( iray. 1 [erllein and

Stroni,' 1.1939^ recorded Cyprcca uiiiropinictata (\\-d\ Irom the

hile i leistocene of James Island, (ialapaj^os Islands. I'eile m
Bosworth ( i»)22) lists this species from Lohitos Tahlazo, I'eni,

from the (Juaternarx 1 — 1 'leistocene r )

.

C'ypraea rashlt'i;;i;hana MclviU

; rihrciriii [T.) icrc.s la^lih ii/lnnm ^ Mclxill )
, ISciiililci', iK.li;, I'Vissiliimi

Cat.. 1 : AniiiJiiliii, I'ais .")."), p. l'uii.

(ribrarui nttihU 'uilidnn < nitnlii Tavloi-, Hcliililci and iScJiiMcr, lll.'!l>, Mahu-.

Soc. l.omioii, I'ldc, 2:1 :4, |p. Hi!*.

I't/iirtKi nisliii ifilKtiiti M( K'ill, liiii'raiii, 19 1"), .Xaiitiluw, ."iS;;;, p. |o(i.

The \\ est Coast record of this species is based on a single col-

lectit)n from Cocos Island made hy the 10)05-1906 h.xpedition of

the California Academy of .Sciences t(j the (ialapai^os Islands.

This specimen is now housed in the collections of this institution.

C()ncerninj4 the distribution of this species lngi"am ( i»)45) states,

"To date there are two general widely separated areas from

which specimens o\ C. raslilcif/haiia Alelvill have been reporteil

;

one of these areas is the Hawaiian Archi])elago and the other is

New Caledonia and the Loyality Islands, Schilder [=1939].
The writer has never seen specimens from the latter area hut has

collected beach shells of this si)ecies from the dredgings of Hono-

lulu Harbor, ( )ahu, Hawaiian islands, Ingram [==1937]. The

Cocos Island record extends the range of this si)ecies se\eral

hundreds of miles eastward. and southward from the Hawaiian

Lslands and brings it into the fauna of tlie Western Americas.

A close relative of this s])ecies, and one found with it in the

Hawaiian Islands, is Cyproca teres ( imelin, rejjorted earlier from

the Western Americas on Clipperton Island, Hertlein. [=1937].''

There are no fossil records of this s])ecies from the West

Coast.

Cypra^a robertsi Hidalgo
(yypicea pniictuhita Gray, bti-ariis, IfSJU, U. tt. Nat. .VIns., i'ldc, 14:,S54,

p. ;!24.

Psnulosoiuiriu robertsi (Hiilalgo;, ScliiMcr, X'iV.Vl, Fossiliiiiii Cat., l:Aiii-

iiialia, Pars 55, p. 17H.

'/jotiuriu robertsi Hidalgo, liXKi (- jhiikI iihila Ciav, 1SL14), fScliiJijci' and
fScliiMer, H);'.9, Malac. Soc. [.ondun, I'lo.-., S-'.-.-i, \>. 14.').

'' Se(! ijiscrlis.sinli of ('. /r/r.v (iliiidil].
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"riiis species is conllned in its distributicjii to llic West Coast.

Schilder (i<J39) has ])lace(l it in the subgenus Fseitclocojiaria

vvitli C. arabiciila Lamarck and with C. niyropunctata (iray.

Aside from a superticial reseml)hmce in coloring- and in shell

shai)e it appears to the writer to he (|uite distinct from ('. arahi-

cuUi Lamarck. The only a[»parcnt similarity that it shows to

(.'. yiiijropunctata (lra_\' is in the coloratifjn.

Recent distribution. --'['nitcJ States Xational Museum : Con-

ception Ba_\, La Laz, Lower Calilirrnia ; (iuavmas, Mexico; West

Coast, Panama. Harx'ard ['iiirersity: Tahoga Island, Panama

Cit\-, Panama. California .Icadeniy of Sciences: Taboga Island,

i'anama; Gulf of Fonseca ])etween Costa Kica and Nicaragua;

Canal Zone ; West Coast, Colombia.

Dall (1910) records the distribution of this species as from

the Gulf of California to I'aita, Peru. Stearns (1891) recorded

C. robertsi Hidalgo from Manta, Ecuador, and F'ayta (Paita),

Peru; he states, "This species has been tletected as far north as

La Paz, Lower California, and in the (julf of California at

Guaymas. Panama was the most southerly point known before

Dr. Jones' collection, but this carries it farther south b}' about

S50 miles."

There are no fossil records of this species to date.

Cyprsea scurra Chemnitz

Cyprcea scurra Chemnitz. Hertleiu, 1937, Anier. Phil. Soc, Proc., 78:2,

p. 307.

Mauritia (A.) .scurra scurra (Gmelin), Sehilder, 1932, Fossilium Cat..

l:Aiiimalia, Pars 55, p. 139.

Mauritia scurra rctifcrct Moiike, Schilder ami Sehilder, 19.'S9, Mahu'. Soe.

Loudon, Proc, 23:4, p. 182.

Ciiprna scurra Chemnitz, Ingram, 1945, Nautilus, 58:3, p. 107.

This central Pacific species was reported from Clipperton

Island by Hertlein (1937) as a beach shell. The normal west-

ern boundry of its distributional range is the Tuamotu Archi-

pelago. It is not found in the Hawaiian Islands. No species,

living or fossil from the west coast of the Americas, is related

to this Cyprcea. It has not been reported from the West Coast

as a fossil.



36 Bri.i.ETix iL'n 78

(.'ypra'a spadicea Swainson

(yI)lira spadict a fewaiiisju, 1S:J;;, I'nil. Al.ii;., \(jI. LXl, \>. .IKi.

< ypru'd sptiilivdi ii.::y, LSl't, /...ol. .Jouiii., \()l. 1, p. 71.

Liipania spddictia iSwahisou, Gabb, iXlitl, (Icdl. Sur\'. California, I'alcoiit.,

vol. L', p. 7S; Coop.'.-. ISSS, SevcMilh Ann. Kept., ( \ilif(irnia Htalf

.Muu'i.,
J).

1147.

( Hpiau {LiipDiiiii ) spodutii. Vat('^^, LsiMi. .Xaiitilns, (:•"). p. ."cl.

Cfipraa xpodicai (!ray, AindM, Idli;;, Cuntri. Hopkins Seaside Lali.,

LelaiKi Staii.onI ,]y. L'ni\er., \ol. ;;l, p. JSS.

Ciiprwa f'nnand(i( nsis Ainol.l, l!M)7, V . 8. Nat. Mas., I'roe., vol. '.V., p.

illiS, pi. 1, figs. <S, Sa.

(.jiprtKi .spadicKi Gray, J>ei i y, lixis, Xaiitihis, sol. I'L', pp. .17 41.

( Upraii spadiicd tewainson, Dali. liti'l, l'. S. Nat. Mus., linll. 1 IJ, ]]. 14U;

Grant ami Gale, l!!.!!, San J)ii'{>o iSoc. Nat. Hist., Menioii, \ol. 1, p. 75l'.

CiipiiKi ef. .sp(idic(<i (!ray, Jordan, lit.'JH, ("ontri. Dcpt. (lenl. St.anford

I'niN., p. 11.'!.

Cjjprdti .'ip(idi((a bwainson. W'ilictt, lil.'w, San Dieyo Soc Nat. Hist.,

Traus., .S:;U), p. :{98.

Cifpraa spodicca Grav, Strong, 19;'.7, ( 'alil'orni;i .\cad. Sci., Proc, 4tli

"ser., l'3:12, p. lJ);i.

"

I'yprd'a spadicea Swainson, Ingiani, l!);!.S, Nautilus, ~)'J.:\, pji. 14, pi.

"l, figs. 8-lM; Ingniui, l!)4L', Bull. AnuT. i'aleont., Ii7:l(i4, \k 17; Keen
.•ind Beutson, 1944, Geol. Soc. Amer., Sp. Tub., r.(i, p. l.")!;.

Ci/pra-a fcrnandoenni.s Ai-uold, Kei-ii and Hentson, 1!)44, (ieol. Soc. Aiuer.,

Sj). Pul)., 56, p. lo'J; Kiiglisli, 1014, rni\. C.-ilifoinia I'liii. Geol, vol. ,S,

p. 210.

Zonaria upadicin .sjxidlcKt (Swainson), Schildcr, lil.'lLl, I'^ossiliuiu Cat.

1 :Aniiiialia, Tars ;!."), p. Isii ; Schiller and Sciiihler, l!);!!), Malac. S«)c.

London, I'loc, 2.">:4, ]>. 145.

This cowfv has received as much atteiiti<jn inmi the collector

as has an}' mollusk livinj^- on the west coast of tlie Americas,

tor it is the onl} li\in<j sjjccies of the ,i;eiuis found north of Mex-
ico.

Cyprcca spadicea .^wainson seems to the writer to he related

to Cyprcca anncita-' Dall.'- Cypra^a aniictfa- Dall. t\pically a

more southern species than Cyprcca spadicea Swainson, extends

northward in its distrihution to Santa Rosalio (Rosalia) Creek

at Santa Rosalia Ba}', Lower California, while its typically more

northern relative, Cyprcea spadicea Swainson, is found as far

south as San Roque. Lower California, an overlap of ai)])roxim-

litely 125 miles. In the fossil state the southernmost record of

C. spadicea Swainson is in the I'leistocene of Mat^dalena \\;\\

,

Lower California, approximately 2y^ miles farther south than

the s(nithernmost livinj^- record. No fossil records ha\e as \et

been published for C. amielfa- Dall alont; the west coast of Lower

California.

'• See discussion of ('. iiiiiictlir D.all
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Personal collecting and collections indicate that C\prcca spa-

dicea is found in greatest abundance at San Diego, Laguna Reach,

and San Pedro, California. The normal northern range of this

species appears to he Santa Barbara. C)ne authentic, living rec-

ord of this si)ecies indicates that it extends as far north as China-

town Point, AIoiitcre_\ Pay. Calitornia. Jt is possible that this

northern record was that (jf a stra_\' from a more southern dis-

tributional zone, for the Monterey Pay area has been collected

thoroughly for years by the stud<'nts of the Ho])kins Marine .Sta-

tion without res'ealing additional living specimens.

I\t'cciit dislri/>ulio)i.— California .Iradeiny oj Sciences: Santa

Parbara, San Pedro, San Diego, San Miguel Island, California;

Middle [.enito Island, San Roque, Lower California. Harvard
I'liiversity : .Santa Parbara Islrmd; Santa Catalina Island, New-
port Pa}', Dana Point. San Diego, Mission Pa}-, Laguna Beach,

Portuguese I!cnd, Los Angeles Count\-, San I^edro, Monterey

Pay, California.

Dall (I02I) li,sts the distributitjnal range of this species as

Irom .Santa I'arbara, California, to Cerros (Cedros) Island,

Lower California. Perry (1908) first lists the Monterey Bay
record of this S[)ecies. Strong (1937) reports it from San Mar-
tin Island, Lower California.

J'ossil distrihiifioii.—Calijornia .Icadeniy oj Sciences: Subfos-

sil, Santa Parbara, California.

Grant and Gale (1931) list this species from the middle Plio-

cene of Holser Canyon, Los Angeles Count}-, California and from

the Pleistocene of Santa Barbara Island, from the upper San
Pedro series of lOeadman Island, and from the lumber \ard at

San Pedro, Los Angeles County, California. Willett (1937)
collectetl four specimens in the upper Pleistocene of the Bald-

win Hills in Los Angeles County, California. Jordan (1936)
reported the Lower California record from the F'leistocene just

north of the xillage of Magdalena Bay, Magdalena Bay, Lower
California, .\rnold { 1903 ) reports this species from the Pleisto-

cene of Santa Barbara Island and from San Pedro, California.
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Cypraea spurca Linnjeus Plate 3, fig. 8

Ci/pnia fipiircd Liiiiianis, Galib, 1873, Amer. Phil. Soc, Prot"., vol. 15,

new S.M., |,. i^;i.";; Mauiy, 1917, Bull. Anier. Paleont., 5:29, pt. 1, p.

ll.'t, jil. l!>, fig. 6; Vaughan and Woodrmg, 1921, Geol. Reconn. Dom-
imcaii licpiililit-, p. 141; Pilsbiy, 1922, Acad. Nat. Sci. Philadelphia,
I'lDc. 7.'!:2, p. .;()"); Iiigiam, 19."{9, Bull. Amer. Paleont., 24:85, pp.
lU-11, pi. 1, fig. 2.

Krosarid (K.) .spurca santceheJena' Schilder, St-hilder, 19;')2, Fossiliuiii

Cat., 1 : .\iiiiiialia, Pars 55, p. 164.

Krosdiiii .spiucii sattctci'luleiui' 8eliilder, Scliilder and Scliilder, 19.'{9,

Malac. iSoc. London, Proc, 23:4, p. In.'i.

Eronaria spurca aciculari.s Gmelin, Schildcr and Scliilder, l!i;!9, Malac.
Soc lAindou, Proc, 2."i:4, p. 13.').

This species although typically occurring away from the west-

ern area of tlie Americas is included here because of its occur-

rence in tlie Mi(Kene of Costa Rica (Olsson, 1922). Cyprcca

harfsi'lii Ingram from the I'liocene of Costa Rica is possibly an

extinct relative of C. spurca Linna?us. Other fossil species seem-

ingly related to C. spurca Linn?eus are, Cyprcca raymondrohcrtsi

rilsbi) from the .Miocene of Santo Domingo, Cyprcca raytiicDu'.-

rohcrtsi ho-a'i/oicnsls I'ilsbry from the middle Miocene of Bow-
den. Jamaica, and C. spnrcoides Gabb (Plate 2, fig. 17), from

the middle .Miocene of .^anto Domingo. Hubbard (1920) lists

this species ( ?) from the upper Oligocene of Porto Rico.

Cyprcca spurca Linn.eus completel}^ circles the Caribbean Sea,

extending from Florida to Vera Cruz and Yucatan, Mexico to

the .Swan Islands off the coast of Honduras to Venezuela t(j

P.razil t(j the Virgin Islands to the Dominican Republic and Haiti

U) Jamaica to Cuba, and through the Bahama Islands to the

C"arolina Coast (?) of North America.

Recent diifrihufioii (U'cstern Honispherc).—United States

Xat'wnal Miiscuiir. \'era Cruz, Cape Catoche, Yucatan, Mexico;

.Swan Islands off coast of Honduras ; X'ignon Curacao Lsland off

Venezuela ; liahia de Todos los Santos, southeast of Cape Rocpie,

Ijrazil : X'aradero Beach, Havana, Cape San Antonio, Guantan-

amo Bay, ICnsenada de Cochinos, Atpiadora near Santiago.

Ci;ba ; Kingston. .Montego P>ay, Robins W^vy, St. Mary, Annotta

r.ax', TUill I'ay, .St. Andrew, Jamaica; Les Trois, Haiti; Agua-

dilla, I'orto Rico; Cf)ckburntown, San .Sah'ador. Long Bay Ke\',

District Andros, N(jrtli Iliniini Islands, Nassau, IJahama Islands;
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Carolina Coast, Carolinas ( ?) ; oif Paynes ]jay Church, Bar-

bados ; St. Croix, St. Thomas, Santa Cruz, Virgin Islands; east

b\ north of Long Reef, Miami, Sand Key Reef, Dry Tortugas,

Lorie Key Reef, Sambo Reef, Cedar Keys, Key West, Matacum-

ba Key, between Tampa and Dry Tortugas, Jupiter Inlet, Florida.

Maurv (1922) lists this species from Cedar Keys, west Flor-

ida to Barbados in o to 25 fathoms.

Harvard Ihik'crsify: Boynton Beach, Hillsborough Light-

house Pompano, I>isca\ ne Ba} , Florida ; P)lue Beach, ( luanatan-

amo, Varadero, Cardenas, Camarisca Matanzas, Cayo I'rances,

Caibaricn, Santa Clara Province, Castillo de Jacjua, Cienfuegos,

Cuba; Cape Haitien, Miragoane, Haiti; Monte Cristi, Puerto

Plata, Puerto Sousa, P^orma Beach, Santo Domingo ; Guana Tor-

tola, .St. Croix, Virgin Islands; Clarencetovvn, Long Island, Wall-

ings Island, Matthew Town, Great Inagua, Arthurstown, Cat

Island, I'^leuthera Island, Joe Cays, 18 miles northwest of Little

Abaco Island, h^ortune Island, Eight Mile Rock, Grand Bahama

Island, Little San Salvador, north Whale Cay channel north of

St. Abaco, Nassau, New Providence Island, Millertown, 7 miles

northeast of Simms Long Island, Cat Bay, Bimini Islands, Ba-

hama Islands.

Fossil distribution.—Miocene from Bluff i, Cerado de Mao
and Zone i, Rio Cano at Caimito, Santo Domingo, middle Mio-

cene (Maury, 1917, 1921); Gurabo formation, Santo Domin-

go (Vaughan and Woodring, 1921) ; Miocene of Costa Rica

(Olsson, 1922). Schilder (1939a) lists an Ilrosaria {Ravitroua)

spurca acicitlaris Gmelin from the Pleistocene ( ?) of Barbados.

Cypraea teres Gmelin
Ciipr(pa teres Gmelin, Heitk'in, 19o7, Amer. Phil. Soc, Pioc., 78:2, p.
';^07.

Cribraria (T. ) teres teres (Gmelin), Schilder, 1932, Fossilium Cat.,

liAiiimalia, Pars 55, pp. 199-200.

Cribraria teres pellucens Melvill, Schilder and Schilder, 19;^)9, Malac,
Soc. London, Proe., 23:4, p. 169.

Ciipra-a teres Gmelin, Ingram, 1945, Nautilus, 58:3, p. 106.

This species is closely related to Cyprcra rashleighana Melvill,

l)oth having been reported from the West Coast.^" Hertlein

(1937) recorded C. teres Gmelin from Clipperton Island, and

Ingram (1945) reported C. rashleighana Melvill from Cocos

" See (iiscussion of f. rashhiiihana Melvill.
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Island. These species have with hut little uncertaintx reached

the W est Coast area of the .\mericas from the Hawaiian Archi-

pelai^o, for the\' ha\e not heen re])orted from other islands in

the western Pacific.

Cypraea zebra Linnseus

Vypriva cxanihema Linnaeus, Vcirill, 1904-(I7, Connocticiit Acad. Sci.,

Tnuis., vol. \-l, pp. 4o-;!4S; I'lesbroy, 191;!, Xiiutilus, 1*7:1, p. 8.

TroiKi (M.) zebra (Liiina'us), ydiiiilor, llK'.L', Fossiliuiii Cat., 1 ; Aiiinialia,

Pars 55, p. 134.

Troita zebra zebra Linnaeus, ScluMfr anil JScliililc:
, lu;!!), Malac. !Soc.

London, Proc., 2;5:4, p. 179.

Trona zebra disslmUiii Schilder, Scliildcr and .Sdiildcii l!l.".9, Malac. Soc.
London, I'roc, 2.i:4, p. 179.

1'his species is readily separated from Cyprcea cervus Linnaus

h\ its ocellated spots and 1)\' its less inflated, narrower shell. In

its living distribution it circles the Caribbean Sea.'"

Recent distribution.—United States National Museum : Key
Largo, Tavenier Key, L'pper Matecumbe Key, Indian Ke\ , Tor-

tugas, Florida; Abaco, JJimini, Mangrove Cay. Samana Cay,

liahama Islands; Guantanamo, Oriente Province, Cuba; Ja-

maica; Haiti; Puerto Rico; Virgin Islands; (iuadelupe ; Bar-

bados; Bonaire; Margarita Island off Venezuela; Swan Island

(;lV Honduras; Belize, British Honduras; Tela, HcMiduras ; Canal

Z(jne; Pueit(j Colombia, near Cartagena, Covenas, movith of

.\trato I\i\er. Colombia; east Pra\a, vSan h'rancisco, Macei,

P.razil.

Maury (1922) lists this s])ecics from Ilatteras to Colon, West
i'lorida, and Texas.

Harvard Universiiy : Poynton Beach, Morida ; (iulf of .San

Bias, Panama; Trinidad; I'uerto Sousa, Puerto Plata, Santa

I'arbara de Samana. Monte Cristi, Santo Domingo; Puerto Es-

peranza, Pinar del Rio. Cayo b'rances, Caibaricn, .Santa Clara

Province, Las Cabezas Cordas, Bahia de Catliz, Santa Clara, Cas-

tillo de Jagua, Cienfuegos, Cuba; Nash Harbor, Great Abaco,

Arthur.stown, Cat Island, .Savannah .Sound, l^leuthera Island,

west end. (irand Ijahama Island, New Providence, lught Mile

I\ock. (Jrand Bahama Island, Atwoods C"ay, .Simms Long Island,

.Matthew Town, ( ireat Inagua, llahama Islands; .St. Thomas;

' See discussion of (J. cervinetta Kiener and C. cervus Liimseus.
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Scrul) Island, Tovlola, \'«roin Islands.

Fossil disln'bufioH.—Verrill (1905) rccorrled this s[)ccics I'roni

f'>ernnula in the Devonsliire formatif)n = Champlain ])criod.

Soliilder (1939a) lists C. .zebra from the Pleistocene ? of I'ar-

hados and from the Pliocene of Haiti.

SPECIES LIST OF PUSTl'LARIA
Pustiilaria (7) pustulata (Solander)

Cjipnvd piisiiihiUi LMiiiMifk. Guppy, 1867. Scien. Ass. TriuiiUtd, I'ruc,

pt. .1; yteanis, 1891, U. S. Nat. Mus., J'loc, 14:854, p. .'.2'); Steanis,

1804, IT. S. Nat. Mus.. Pioc. 17:996, p. 190; Harris, 19LM, Bull.

Amor. Pak'oiit., vol. 8, p. o9.

Ctipropfi rinii (J.) pusluiata pustulata (Solainler), Soliilder, 19.'i;2, Fos-

siliuin Cat., 1 :Aiiinialia, Pars 55, p. 207.

Trivia pustulata (Lamai-ck), {Jrant aii<l Galo, 19."il, San Diooo 80c. Nat.
Hist., Meiii., vol. 1, \k 75:!.

This species has been placed in a family Aiuphipcratidcc, in

a .i^enus Cyproptcrina, and in a suhi^enus Jciiiicria Jousseaume

by Schilder (1932), thus removing it from the family CypraeidcC.

The writer believes that this species should still be included in

the Qxpneidae and tentativel}- refers to it here as Piisfiilaria (?)

pustulata (Solander), a name lon^- familiar to conchologists.

•'Genus searching" at a later date will correctly refer it to its

proper genus. Schilder (1932) has used the genus Pustularia

.Swainson to refer to such species as Cyprcca tessellata Swain-

son, Cypra-a luaria- Schilder (=:ainiulala Gray), and to Cyprcca

ciccrcula Linnaeus, with the later s])ecies as type.

Pustularia ( ?) pustulata ( .Solander) is not related to any other

fossil \ et described from the Western Hemisphere.

Recent distribution:- -I 'iiited States .Vafional Museuui: La

Paz, southwest side of Ceralbo Island. Cape Plumo, Cape San

Lucas. Lower California; near Modesto. Mazatlan, Tres Marias

Islands, Acapulco, Mexico; Taboga Island. Panama. Harvard

University : Mazatlan, Mexico. University of California: Maz-

atlan, Mexico; west coast of I'anania. Caliiortiia Academy of

Sciences: .^an ^Marcos Island, Mexico; Ba} (jf Panama, Panama;

James Island, Galapagos Islands.

."^tearns ( i8f)4) listed this species from Aca[)ulco, Mexico, and

from Panama. (Irant and Gale (1931) list this species as Trivia

pustulata (Lamarck) from Mazatlan, Mexico to Panama.

I'ossil (isti ibutiou.—Pleistocene of C(jast of ( Jaxaca, Mexico,

(irant and ( lale ( 1931 ).
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Sl'J'.CIKS LIST i)V IVXTlNCr CYPR/EA
(."ypra?a almirantensis Olsson Plate 1, figs. 6, 7

( jipma (ilmiriniti ii.sis Olsson, litlili. Bull. Aiiicr. I'aU-diit., !t::'i9, pp. 140-

141, pi. 12, fig. 9.

Siphocjipntd (ilwir<ni1('iisi.\ (Ols.son). ychihici . 19H2, I''ossiliiiMi ('jit.,

1 : AiiiiiKiliii, I';irs .55, p. 119.

Shell large, heavy and rather high; the outlines of the shell from be-

low, the side and from above is nearly rectangular, but with the anterior

extremity more pointed; the shell is high (about one-half that of the

length), with nearly flat or slightly convex sides; dorsal surface convex,

a deep depression or pit about the posterior one-fourth and low, but large

tubei-cles on each side of the posterior sinus; aperture narrow, curved,

with lips coarsely but regularly dentate (about 20 on each lip) ; poster-

ior sinus is long and vertical; anterior sinus small and rounded; basal

surface Hat. Lengtli (il), basal diameter ;i9, vertical dinmeter DO nnn.—

•

[Olsson, 1922.]

Holotype.—Deposited in tlie Faleontological Research Institu-

tion, Ithaca, New York.

Type locality.—Olsson's locaHty, Hill i a, Banana River, Pana-

ma, Gatun stage, middle Miocene.

This species is more closely related to Cyprcco hciiikcri Sow-

erhy than Olsson's (1922) comment might imply, although it \s

apparently- distinct from C. hcnikeri. It resemhles this species in

the flange of the anterior canal, and in the thickening of the sides

and jx)sterior regions. Too. the nodules on the dorsal surface

although not so large as those in a typical C. hcnikcn are typi-

cal of individuals of this species.

Cypraea andersoni Ingram Plate 2, fig. 2

Cyprcea heneheni Sowerby, Anderson, 1929, California Acad. Sci., Proc,
"

4th ser., 18:24, j). 1.39.

CyprcBa andersoni Ingiam, Oaliforniji Acad. Sci., I'roc, 4th sei-. (in

press).

Shell heavy with a high dorsum, in lat<!ial profile sloping gradually
toward the antei-ioi- cnnal and stee})ly toward the posterior canal; poster-
ior canal produced ') nini., sides llaring outward at free extremity; two
nearly obscured protuberences on dorsum just anterior to the central trans-
verse axis of dorsum; base convex and upturned on its lateral margins;
anterior canal not produced, and minute for size of mollusk, .''. mm. long by
'.'< mm. broad, curved to left; terminal ridge sunken, sloping immediately
into shell aperture; fossula absent; anterior region of outer lip notably
constricted; outer iij) teeth run from anterior end of constricture to be-
ginning of posterior canal; teeth with interstices of from 1 to 1.50 mm.
bioad, tectli curved around lip into shell; columellar teeth elongate, run-
niiig into ajjerture on columella, interstices from 1 to 2 mm. broad; long-
e..st teeth from ;'. to 5 mm. in central columellar region

;
posterior columel-

lar teeth poorly develo])ed, as slightly raised lines; teeth on both lips

confined to the aperture; aperture curves to the left anteriorly and pos-
teriorly; aperture 8 mm. broad just behind terminal ridge and 5 mm.
broad just in front of posterior canal. Measurements: (iO mm. long; 44
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mm. liroad; '•2 mm. liigli.

Holotvpc.— Numbered <S()4_' in the l)ei)artment i)f I 'alcnntolo-

;4}-, California Acadeni}' of Sciences, Ciolden (late Park, .San-

Francisco, California.

Type locality.—Tubera Hill, horizon M-N at tlie west base

of Tubera mountain, in the lower part (jf the 1\iljera .^rcnip, Co-

lombia ; California Academ>- of Sciences localit\ , Number 267.

Cypraea angustirima Spieker

Cyprcea aii(/uf>tlrii)u( iSpieker, 19-12, Jolius Hopkins Univ. btiul. Geol.,

No. ;^, pp. 55-56, pi. 2, figs. 7. 8; Hanna and Israelsky, lt)l25, Cali-

fornia Acad. Sci., Proc, 4th ser., 14:2, p. 51.

Siplwcyprcea (iiujiistirima (Spieker), Schilder, 19;!2, Fossilium Cat.,

l:Animalia, Pars 55, p. 119.

Shell large, solid, with a narrow, closely denticulate aperture and a

somewhat flattened base. The aperture is practically straight anteriorly,

and is curved posteriorly. The inner lip is distinctly shorter than the

outer lip at the posterior canal, and the outer lip is produced dorsally,

heightening the contrast between the two sides of the canal as viewed
dorsally. The outer lip bears about 19 teeth, of which the posttn-ior 3

or 4 may be produced as slight corrugations on the basal surface of the

outer lip. The teeth on the inner lip are strong anteriorly, obsolete pos-

teriorly. The dorsal surface is somewhat irregular; a pronounced cen-

tral hump marks the point of greatest convexity ; before it the surface

is evenly convex, and behind it a depresse<l area slopes off to the aborted
inner lip at the jjosterior canal; on the other side of the canal the outer
lip rises prominently. Length 44, width 32, height 26.5 mm.— [Spieker,

1922.]

Holotypc.—Housed at the Johns Hopkins Universit}', Balti-

more, Maryland.

Type locality.—Lower Zorritos, Ouebrada Zapotal, Peru.

Middle Miocene.

This somewhat irregiilar strong Cypra>a is similar in many ways to C.

wilcoxii Dall from the Chipola beds of Florida. It differs, however, in

])eing fuller in width and height, and in its peculiar shorter inner lip. C.

henelccni Sowerby, from Santo Domingo and Gatun, is somewhat similar,

but differs in the tuberculate back apparently peculiar to that species,

as well as in its distinctly wider, more irregular aperture. C. henekcni
does not have tlie inner liii shortened jjosteriorly.

Only one specimen of this species occurs in the collection. It is suffi-

ciently distinct to permit its <lescription as a new species; however, the

depressed dorsal area before the posterior canal notch may require veri-

fication through study of more material, since it is possible that the shell

nuiy have been ileformed. Close examination of the specimen shows this

feature to be a possible natural development, reasonably correlatable with
the slight dorsal posteiior depression caused by the appressiou of the
posterior inner lip, and it is accordingly noted in the description as a
likely natural character of the shell.— [S])ieker, 1922.]
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( yi>ra'a aiiKU^tiriina hyat-iia iScliilcU'r)

Si/ilioriipnKii. oinjiisliriiiKi Itiiin lut SchihU'r. l!>.",!t. AMiand. ilcr Scliwcizcr.

I'alt'out. Geseli., Bd. LXl'l, p. 2;!, tig. 24.

Luc. 15 (Los ilo.s Bolilailos) : a) 8cli. ( uiiMillstiimlii; : ;'.X27X22.
orgiinzt:) :>(i.7!i.(i4 mil (oigiiiizt:) 1:'. IZ. (Typu.s!) V\\i,. 21.

Loc. 16 (QiK'hra.la billon): 1.) Htk. 21 i/{>X24X '7 "aV, y^. S.2V(;.(i mm.
(.ydi. auf o4.7S.5i) gcsi-hatzt).

ydi. («) kurz lU'ltoiclt'ofiiiig, iiusscrst liiicivii^, IS|i. licdci-ki. ^aii/, iciclil

gt'iiahclt. S. selnvacli kaiitig ycniiidot, ("1\. in Aw Mitlc aut'^^clHincii. ila

liiiitor mit undcutiiclicr calliiscr N'ciiliekiiH!;, daiiii ids /.iim III';, dci- IL.

oi/solct gcrandi-t {VH. iiiul AL. t'ldiK'n), Hi. koiiNo.x, M. sclir en;;-, vei-

senkt, gcrade, gaiiz iiiiiteii gehogon, HK. cug uiid tiff, AZ. ( iimli'utlich

abgedriiekt : ) wahisehciiilich gi'ob, IZ. kinz, kiiotenforniig, vorn kU>iii, in

rler Mitte grob, (liintoii iK'scliadigt), HE. der TL. km/, ziigespitzt and
leicht liiiksgebogeii, F. von Matrix verdeckt. Dio in d'T liinteicn Iljilftc

der S. oi'halteiu' obcr.sto Sidiicdil dci- dickwaiidigcn 8idi. ist lnaini mit
ciiocoladcbramuMi Troid'eii \iin 2 mm Durciime.ssiM', die v.. 'V. l('i.clit \i'r-

tiet't sind und etwa .'5 mm von ciuandcr alistclicu, rings nm den II K. ist

aiisciu'inem! eiue zusaminonhiingcndc Zone dicscr dnnklcn [''arlic.

Die Zngcluii-igkfit dcs Stk. (/>) ist unsicdici-. ahcr iiarli riMiicm gcdrun-
Ijenen ziendidi liockrigcii vVusselicn, der in sciclitcm Xalxd licgcndcn
flachcn Sp. nnd Avv gcradcn. hiiitcn Jiil) gcliogcncn .M. walirsidiciidicdi ;

liif zngpliorigi' Hidi. diirf'tc nur wcnig klciiu'r als ii gcwcscii scin.i'^

Di«' stdi. orinuert antlaliig aa aii(/usiiyima Spii-kor . . . an.s dt'r anli'ri'n

Zorrilos-Stufe von Pt-ra, die ctwas alti-re hjiacna ist aber ctwas kit'incr,

von nielir eekigeni rmriss and nocli I'twas liockrigcr. mit wt-nigta- tief

genabcltfr Sj). ami anstdieinrnd griiberen I/.: ilic vcrticttrn IS.—Trojjfen
erinncru an lozcatc Bcliktfoi'mcn i)riniiti\('i- ('\|ira("id;i<'. /,. B. an Hcnui.ija

fvlfovi Sowerbv.— [Scdiildcr, 1!>;{!).]

Holotype.— ( ?) Numbered 384 in Natural llistorx .Museum,

Basel.

Type locality.-- Los flos Soldados zwisclien Casa Bentura

und Curaniichate, Distrikt Acosta ; Curamichata-Sande, Vene-

zuela. 0])erstes Oli.^ocan oder I'nter i\lif)can.

'« Tlio alihrcviations ased by iSidiildcr (l!t;;i)a) in rct't-rriag to this

sabspecii's, Ciipra'd auf/nstirima JujiKna (Schildcr), and to Ciiprivit

qudfifin (Scliildcr), Cypra'a rriir::ut'l(ni(i (Schildcr), Ciiprwa iiufirnrri

(Scliildcr) are listfd Imrr. ''Die ciazidncn 'rcilc der Hidialcn ( Sch.)
anfl Steinkcrno (Stk.) wariloa wio in mciiu'n friiliorcn d(:atsclisiira<-liigon

Arboiten (vgl. Schildcr 1927 Is l[t7) [— iScackcnbcigiana, v(d. 9]
abgekiirzt: R.=rRacken, E.r^Eadcn (VE. =z Vordcrcmk-, ilE.- Hintor-
ende), S.=Seiten (AR.=:rec'liter, CR.=liuker Rand), B.~Basis (AL.
=Aas8enlippe, IL.^Innenlippc), M.=Mundang, K.=Kanale oder Miin-
dangsaasgiisse (VK.=vorderer, HK.=hinterer Kanal). Z.^Zahac (AZ.
and IZ. sind die Z. aaf der AL. bzw. IL.. TZ.:=:TerniinaIfalte am VE.
der IL.). F.^rFossala. d. i. ijer vordere, ineist niclir konkave Teil der C.^
ColaiTiella in Innera der M., Sp.=Spira (Gewindc): lici den Tiiviina»
bedeatt't RR. die Zaid iler beiderseit.s <ler 1?.= Fnrcdic aasstraldendea IJip-

pen (obn<» die za den K. liingsverlanfenden Rippen), RS. die Zalil der
Rippen rings am dea Seitenrand der Scli. (vgl. aaidi die Abbildaagen bei
^eliilder l!t27 K l!»7 and Seliildcr-Seliilder 19:i8, j). 125)." [zziHenckcnber-
giaua, vol. !>. and Malac Soc. I>(mdon, Pmc, l!i;{(t and not lO.'iS, vol. 2;'..]
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tJjpraBa barlsclii liiij:r,iin I Male 2, (ii;s. i:;, i.

Cypraii bari.srlii In^^i.iin, l'.»:;n, Hull. Aiiiri. riilciml., L'l :S4, pjt. •")-<), jil.

1, figs. 5, G, 7.

Shell ovatc-subdc-presytNl ; I'lom iMiint of yicnt wiiltli, 17 inni., slicl! nar-

rows to 5 mm. anterioi-ly, ami 1(i <i min. |)()storioi-ly ; canals iiiodiu-cd ; ilorsal

convexity slopes gradually towaid anterior canal, and alHn|illy toward

posterioi- canal, forming nearly a light angle; spire (discmcd ;
ronnded de-

lu-ession in shell jnst to hd't of s|iire; lateral extrennties niarlieil l)y a

I'aised line formeil liy the angled shell liase; base c(>n\-e.\; poslerior canal

iH)tieeably curved to the left, anterior canal slightly curved to the left;

aperture narrower ])Osteriorly tiian anteriorly; teeth strong; columellar

ieeth extend but sliglitiy one columella into apertuie ; colunielhir teeth

arranged in a fairly straight line along liase, and extend from 2 to ."!

mm. over base; 4 posteiior columellar teeth extend further on base than

the rest, o of them extemling over the columellar side of the posterior

eanal; outer lip teeth are arranged about evenly in their extent over the

base, central few being shorter than the rest; teeth rounded; interstices

l)etween teeth broad and concave; most anterior few of outer lip and

columellar teeth exten<l over the anterior canal lips.— [Ingram, 19;i9.]

Holotype.—Numbered 559O84 in the United States National

Museum, Washington, D. C.

T\fc locality.—Morin Hill, railroad cut 2>j miles outside of

the town of Limon, Costa Rica. Pliocene.

('ypra-u bari.schi is api>arently related to the lower Mioc(>in> fossil,

Ciiprmi raymondrohcrtsi Pilsbry (1!»122) of Santo Domingo. It differs

from it in having the columellar lip of the posterior cnal nnoe pioduced ;

also the columellar teeth in hartschi extend as raise<l lidges o\ei- the col-

unndlar lip projection of the posterior canal. The ant:M\ ir <• inal in niii-

iiKiiidrubcrt.si is straighter and in Ixirlsclii it is curved to t le left. The
t^cdh in the former s])ecies do not extend ovi'i the lips of the anterior

canal as they (hi in the latter spe(de-. The anli'iioi- c:nial lijis aic straight

in the dors;j-\ent r;i! directi(!n in I'ilsliry 's sjiecdes winle tliey are more

.ngied in hari.'<clii. The apei'ture is nairower, ami the base is nnire angled

in /;(M-/.vr/n'.- [Ingram, I!);;!>.]

Cy/vcca s/^i(rc;\ Linn;uus, rcjiorted from (he Miocene ot C"osta

I\ica 1)\- C )lsson {i()22) and found lixino in tlu' C/arihhean Sea,

I'dorida, P>ra/.i], Tortu-.^al, Moi-occo, Medilerr;inc;ui ."^ca, and

Adriatic Sea, is related to the extinct C. barlsclii lti.sj;ram and C.

ravtiiondrohcrtsi I'ilshrv.''' iyprcca niyinnndrohcrfsi hoicdrii-

cnsls Pilsbry from the middle Miocene of Bowden, Jamaica, is

likewise related to C. spnrca.

Cypraea bayerquei Gabb
Cypra-ii hayfrqiui Gabl), 1864, T^eol. Surv. ''nlifornia. I'aleont., vol. 1. pp.
"129-lP.O.

'

Not ('. }i(iii( rijiii i (iabb, ISCi), deed. Snrv. California, I'aleont.. vol. L', )ip.

I(i;!-1G4.'

Kocyprd'd hiijirrqihi bayii(jiK i (Oabb). Sidiilder, iDiil', I'^ossilium (Jat., 1:

Anim.alia, Pars 55, Cypra^acea, ]>. 214.

'' See ('. h)iil\clii Ingram and ('. .spitrca LinnaMis.
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(iipraii hoiitKimi (laMt, lnj:r:im, liM'J, \U\\\. Amri-. Piilooiit., 'J7:1M1,

p. lo.

Cifpitra htniiiqiid Gal)l), iMliJI, Kcni inul Hriitsoii, I'.tll, (icoJ. Soc. Amor.,

!Sj)oc. Pn\>. 5(), p. 152.

yiu-1! ovoiil, couvfx. widest tow.'nl tlir iip|K'i- ciiil, giadmilly tjiiicriiig

Ik'Iow; uiiilfr siirfiu-o llattoncd. tSpiri' liiildcn. Muuth narrow, linear

;

outer tiji rather liroad. tSurfaee iinkiiowii. A cast.— [(ial)b, 1864.]

Hololy/'i-. -Sum\)Q\X'i\ .^1403 in tlie IniNcrsity of California

Imertebratc raleontoloi^x Collection, Berkeley, California.

7\\pc locality.—Clayton, Contra Costa County, California. Up-

\)er Eocene.

This species of which I have only seen a single cast, will ptobably be

found to belong to the subgenus Luponia. Froni the narrowness of the

aperture, the shell appears to have been thin. The accompanying out-

lines illustrate the form better than would be possible in a description.

—

[Gabb, 1S()4.] [Three outl'ne drawings are included in the text.]

Cypra?a boggsi Olsson Plate 2, figs. 7, 8

Cypnea ho(i(/.si Olsson, 1928, Bull. Aiiier. Paleont., 14:52, ]>. 74, pi. 16,

fig. 2. '

Cypr(i(iU)huui iwrnidlis hofifisi (Olsson ). •.Sciiihln, lil.".2, Fossirniiii ('at.,

IrAnimalia, Pars 55, jj. 204.

Shell of medium size, solid and lieavy ; base is stiongly ilattcacd with
a 7elative narrow a})erture iuid a large, heavy outer \\\)\ dorsal surface
is moderatt'ly but not strongly c'lnw;; ^v't 1 a well-delined or imjiressed

margin or collar, above whicli tl'c back in- center of t'le sliell, rises in ;i

convex, luimplike nianiie;'; such .-.s seen in the mcndx'rs of t'le subgt'iuis

MoiU'dtrki : the tlattened base with four or five, transverse folds (») j)licie,

on the anterioi- and jiosterior extremity, wit'i shorter plicie in between.
Length ;{6 mm.; lieigat oi- tliickiu-ss 16.5 mm.; Iireadtli 2() mm.— [Olsson,

1928.]

/ folotyf'c. Xumhered .V147 in the cnllrction of the I'aleonti)-

lof^ical Research Institution, Ithaca, New York.

Tyf^c locality.—Saman ff)rniation. horizon of .^anian coni^loni-

crate, near Laj^ainitas, I'eru. Cjiper h'ocene.

t'> s)ra'a castacensis Stewart

(jiprini haiji rqiiri Oabb, 1869, (ieol. fcJurx . California, raleonl.. \(d. 2, pji.

16;!-164, pi. 27, figs. 4;ia, 4;;b, l::.-; Dickerson, 1!»16, Tniv.
California, Pub. Geol.. 9:17, pi>. 4:!2. 44s.

('Hpia'a hayrrqitri ((iabb), Anch-ison and llanna, 1925, Caliroinia Acad.
Sci., Occas. I'ajjs., vol. 11, p. 105.

('lipraa m.slurinsis Stewart, 1926 (issue<i 1927). Acad. \at. Sri. I'lila-

deli)hia, Proc, vol. L.XXVIII, p. ;!70, j.l. 28, lig. In.

ICocyprcta hnyerquei ca.itacensiN (Stewait), Sc'iilder, 19;;2, Kossiliiim Cat.,

l:Animalia, Pars 55, Cyprasacea, \). 214.

Kovyprcea castacensis (Stew^art), Yokes, 19.19. Ann. \ew Xavk .\cad.

Sci., vol. .-'.S, 11. 154, pi. 20, figs. 9, 14.

(il/nirti ciishicinsiN Stewait, lii:;ram, 19I_', Hidl. .Niner. I'.deiin ., 27:1(11,

]'. 11, pi. 1, figs. 5, 6.
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Cjllirwa (LitiKiiiifi) Iki/ii r(iii<i (ialih, l.S()!>, Keen inid' Mi'iilsoii, litll,

Geol. Soc. AiiKT., yjK'c. I'iiji. 11, p. 151'.

"This species dififers from C. baycrquci (jabb in havinj;- a nKjre

attenuated posterior. Hei|.,dit 12.2 mm.; width 7.8 mm." (Stew-

art, 1926, issued 1927.)

//('/o/j'/'r.— Numl)ered 11690 in the Universit} of C'ahfornia

Invertebrate Paleontolog}' Collection, Berkele)', California.

Type locality.—Grapevine Creek, Tejon, California; Univer-

sity of California locality 452. Upper Eocene.

The specimen figured liere [Stewart, 1926] is tlie one (lescribe<l :inil fig-

ured by Gabb in 1869. It has been crushed. The teeth are small and
numerous. Height 30 mm.; width 18 mm.; dorsoventral diameter 13.5 mm.

Horizon, Eocene; locality (Tejon group at M-artinez).

This specimen is probably from the so-called Tejon. Tlie holotype is

much smaller but otherwise seems to be identical with it. A specimen,

apparently from Tejon, witli the figured specimen, is probably C. mathew-
sonii.— [Stewart, 1926.]

Yokes (1930), realizinj^- that Stewart's (1926) description was

rather brief, described Cyprcca castacciisis more completely.

"Stewart's description ('This s[Jecies differs from C. haycrquc'}

(iabb in having a more attenuated posterior') is unsatisfactory,,

and tlie opportunity is here taken to give a more complete diag-

nosis :"

Shell of medium size, smooth, tiiin, suijpyrifuini, ptisteiiorly glol)ose,

the apex involute, concealed by the posterior termination of the outer

lip which is so bent as to be ahnost perpendicular to the axis of the sliell

;

aperture narrow, notched at each end, strongly curved posteriorly, and
to a less extent anteriorly; outer lip tliickened, crenulate internally with
23 I0 25 small teeth; columellar lip with about 26 crenvdations, diverging
fi'om the base of the penultimate whorl, terminated by an oblique ridge

which encloses a well-develoj)ed fossuia. Immature sj>ecimens show^ a pro-

nounced posterior terminal thickening of the columellar lip to form a

)>rojection j>aialleli)ig the twisted posterior lerminatio)i f)f the outer lip.

—

[Vokes, 1939.]

Cypra?a cayapa Pilsbry and Olsson

Cyprwa cayapa Pilsbry and Olsson, 1941, Acad. Xat. Sci. Philadelphia,

Proc, vol. XCIII, pp. 41-42, pi. 7, fig. 4.

The shell is large, solid, semiglobose with the spire completely concealed.

The back or dorsal side is strongly convex, broadly' but indistinctly

luimped in the middle of the back; on the posterior slope with 2 low but
wide tubercles. The base is somewhat flatteneil. Aperture narrow, the

outer and inner lips bearing coarse, plait-like teeth. Anterior end not
known. Faint, brown radial lines extend across the sides of the shell,

fading out toward the top. Length 62 mm. (imperfect), width 61.5 mm.,
height 42.5 mm.—[Pilsbry and Olsson, 1941.]

Holotype.—Numbered 13^)65 in the collections of the Acad-
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finy 1)1' Xatiiral Sciences, riiiladclpliia, iV-nn^x 1\ ania.

I'vpc localitx.—Jama formation, riu-rto Jama, l^ciuulor. Pliu-

cene.

Tliis Ci/prafi is rcjircst'iiti'il hy nnc spcciiiioii wliicli is iinpert'ect, liavLiig

lost tlio mitcrior end, and tlic api'ituic is |iartly (ilU'd with matrix wliicdi

camuit lie iciiioNcd. Bi'forc ludiii; ciitomiuMl in tlic sodiiiiciits, tho slicll

had liccii catfii iiitd iiy liuidni; orgaiiisins and partly ciu-rusted with a

orowth i)t liryo/.oa sn tlial it is possiliiy a sludl drri\cd t'l-oiu an older

fussilifci'ous scries. Wdu'ii ((iniph'ti'. the shidl proljably had a Icnjitli (d'

almut So nun.

Cypiwd cdjidixi !i(d(iiiL;s to tin; g)-()U]] of (\ U' iiikiiil ISoweidiy, of tlic

iSanto Domingo and I'anama Miocene. A smaller, nnd(,'serihed species oc-

curs in tlu' Miocene of the Rio Bantiago, northern Ecundoi', hut none are

known in tiie i)resent West Coast fauna.— [Pilsbry and Olsaon, 1941.]

Cypra'a chilensis Philippi'

Cfiprwa cliihnxis J'hilippi, 1887, Puli. |Mir Orden lUd (>lol)ierno de C'iiile,

lam. 8, f. 16, p. 70.

('(lilistoi-iijiraa (M.) cliUcii.sis I'hilippi, ticdiildei-, 10.">2, Fossilium t'at.,

1 :Aninialia, I'ars 55, p. 131.

Testa olilou>jo-ov;ita, cUil>soidea : inaryii cnhimcdhiris eih'ntulus, ialniim

<irntil)Us (droa viyiniti (lu(dius mnnitnin. i.(»n<;it. .l-'X;, ciass. L' 1 mm.
Hailada en caMcra.
No tonemos mas ([ue ol mohle ijue tome .a piimeia vista por la Bulla

(i.mhifiiKi de 1) '(^rl)i<>ny, pero se ve (darameidc (d laliro eurollado i den-

tado. Ila i|U(' l.ido hi imiii'ession de (dnco dieidr:;, por doude sc fuiede

calcuiar (|ue (d niimero total de elhis s('i:i de \iente a \idntidos. La I'spira

t.s distinta i alj;o piomineni e.— [l'lnli|>pi, Iss7.]

Halotypc. r

Tyf'c htcalily. ? ( 'l"ei"tiai-_\ -I 'lioccnc ?) , Chile.

Tilts (leS;Cri])tion is liased oti the cast of a sins,de specimen.

Ihe cast indicates thai it is a ineml:)ef of the famil\- C}pi"ceid<'e.

C"\ pra>a chu-rea limonrnsjs Inurnni I'lalc .'5, fig. 12

('ll/ndii i-iiuriii liiti'iiK iisi.s Iiiyr.-iMi, 111 10, .Lmi-. i'ah'onl., I I:."), pp. .")()5-

5(Mi, fi},rs. ;;, 4.

iShpil hidhous, sloping inln anteiinr anil posterioi- caii.als; spire ih'presscil;

Vjaae roun(h'd ; canals shurt, .-iidiMinr one pi-odui-cd liut slightly; teeth

confinrd to ;ipcitnre: teeth line and of .aiionf e(|iial width on r(dunudlar
and outer lips, interstices widi'r on colnnicllar ll'im on omIit Up; colnm-
rllar interstices i'airly flat, those on the outer lip riMindeil; apertui'e wider
anterioidy than jmsteriorly ; aperfurr nanowest in midille. Dimensions:
lenglli, ;;.").

L'.") mm.; hreadfji I'd. 1(1 mm.; Indght L:i.7ri mm.— [Ingram, 1!I4I).]

ffi'/diyf^c.—Xuml)efcd 4(>S'')S_:; in I 'nited States National ,Mti-

seum. W'ashin^on, D. C".

T'v/'i' locality, -l.owest hcil in street cut (ui thi- outskirts dl"

Limon, C'osta Rica. I 'nited .States National Mnsenm, l(icalit\'

5(S85d, I'liocene.

This \aricdy ilifTers ficnn the typicnl ('ii/inid riiurcd (inndin in lia\iii:','

Ihe teidh conlinorl fn the .apertwic; in having a Innailcr anlmior canal; and
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ill tlic iMck (if tlic |ii(iilucti(iii (if the |i(istcri(ir caiiMl. T\\i' slicll is iiuirc

luillxjii.s tlijiii tli;it (if any icccnt iiuliviiluals of tiiis siiccics.

Cypraa ciiu i(ii (inu^lin lias (juitc an cxti'iidcd ran^c in llic I'ossil slate.

It has Ijeen reported fioiii the MioiH'ne Santd Doniiiigd hy I'ilsliiv (UtLl!)

and by Ingram (19;)9a), and frcjni tlie Micicene of Costa Uica liy Olsson

(1922), Dall (1905) reports it from the Pliocene of HermiKhi. A spi^eies

tiiat ajiparently shows close relationshiji to ('. cinercd (Tmelin is Cfipiaa
d<)minic( nsiN Gabh, a Miocene sjiecies, from Santo Domiiii^-o, Costa K'ica,

and from F-'anama.— [Ingram, 1940.]

Cypraea cinerea morinis Ing-rani Plate 3, figs. 5, 6

CypiO'd ciiwrcd )ui)riiii.s Ingram. llKi'.), iUill. Aiiicr. I'aii'ont., -ll:S.l, jip.

^6-7, figs. S, 9.

Shell eylindrically-oiilong; canals siMrouiided ihusally hy an impres-

sion; jiostei'ior and anterior caii.als hut siiglitly pi-odnccci ; s]iire oliscured,

depressed; base c(in\-ex; teeth liner on columellai' ^iih' of aperture than
on outer lip siih>; colunudiar teet'.i longer than outer lip teeth; aperture
narrow, curxcd toward tie left jiosti'idorly, neaily straight anteriorly;

apertui'e about twice as iiroad anteriorly as ]i(is1ei iorh'.

The enamel is preservt'il. The siiell cohir is a uni oiin i;i l\- liidwn ilui-

sally, fading to a greyish-w'aite on tiie shell liase. Some of the inter-

.'tiees betwe(Mi f e columellar teeth ai'O eoloreil bidwn.
The variety differs from Cypraa ciiicrro Gmtdin in possessing an elong-

ate shell, resembling that of Ctipnta isabtlUi Linnanis. The columeUai'
and (Uiter lip teeth are finei'. Alt! ough the shell color was described above
this may not be the oiigiiial (Mioration, for it is not unlikely that some
color distortion has taken jilace. Howe\-er, the color of 1 he interstices be-

tween the columellar teeth seems to lia\e been well preserved. Dimen-
sions: length 'JS mm.; breadth l(i inin. ; height l.'l.."in aim.— [Ingram,
19:!9.]

Holotypc.—Numbered 55()r)8r) in the rnited States National

Museum, Washington, D. C.

Type locality.—Morin Hill, railroad cut two and one-half

miles outside of the town of Limon, Costa Rica; ignited States

National Museum, locality Number 8461. Pliocene.

Cypraea costaricaensis Ingram
Cilpiiva f(>sfai-ic(i(iisi.s Ingiani, 194(i, .lour. I'aleont., 14:.") 11 ."id;") (!»>;.

1,2. ,

Saell cylmdrically olilong; light; anterior canal marginated doisally
by an impn^ssion ; outer lip of posterior can:il projects, and is also mar-
ginated dorsally by an im[/ression ; anterior canal produced, about -1 mm.
rnoad; base convex; apeiture nearly straight, widest anteriorly; teeth
on both lips confined to aperture, except central columellar ones which
extend a short distance over the base; teeth fine, of about equal lengtli

;

posterior columellar teeth extend but a short distance on columella; in-

cisures siiallow, narrow; spire depressed, leaving a very noticeable in-
oeniation just dorsal to the ]iosterior canal. Dimensions: Length lti.50

nun., bieadth 9.95 mm., height S mm.— [Ingram, 1940.]

Holotypc.—United States National Museum, No. 498,082,

W'ashinrtoa, D. C,
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Type locality.—Second l)e(l from top of Aloen Hill, Costa

Kica ; United States National Aluseuni, looalit\- 5884b. Plio-

cene.

"This species is distinct from all others from the Americas and

the West Indies which ha\e been described in the tossil state.

The spire is umbilicate. much resemblinj^ that of the li\inj^ s])e-

cies Cypra'o pitncfnlota Gmelin (not C. piiiictnlata (iray)." (In-

gram, 1940.) The species C. puuctnlala (Iray, that Ing-ram ( i()4o)

had reference to in .comparing ( . costancaciisis is now called

Cxprica teres ( imelin.

('yprjea darwini Ingram MS.

('ypfiPu danrini Ingram, California Acad. Sci., I'roc, 4tli scr. (in press).

Holotype.—Numbered 8046 in Invertebrate I*aleontolo,e:y col-

lection of California Academy of .Sciences, ( lolden (late I 'ark,

San l^'rancisco.

Type locality.—Old beach deposit, probably 5 feet thick, bay

on northwest part of island on west side, South Seymour Island,

Galapagos Islands. Sul)fossil.

Cypraea dominicensis Gabb

CypriPti doininicen.si.s Gahti, 187;'., Aincr. l^liil. Soi'., Trans., vol. la,

new ser., p. 2H6.

Cyprwa dominicensin "i Gaht), Maurv, 1917, Bull. Amor. Pnloont., 5:29,
"p. 116, pi. 19, Fig. 11.

('upra'o dot)iinic('ntfis (iabb, Vauglian and Woodriiig, 1921, Oeol. Rcconn.,

Dominican Fiepubiic, p. 141; Pilsbry, 1922, Acad. Nat. Sci. Phila-

delphia, Proc, 7;i:2, [l. :i64 ; Olsson, 1922, Bull. Amor. Paloont., 9::{9,

p. 14U; Ingram, 19:{9, Bull. Amor. Paleont., 24:8.5, pp. 7S.

Luria dominirciisi.^ ((iabb), Schilder, 19.'i2, Fossiliiim Cat., l:Aiiimalia,

Pars 55, p. 147; Schihicr, 19:19, Abhand. dcr Sciiwc:/.;'. . I'.ilcont. (icsoll.,

Bd. LXII, p. 28.

Shell very similar t(t ('. lurida in form, sides siib-p;i!:ili('l. miterioi- end
tapering more tlian tlie posterioi', base sliglitly llatteneil; innei- lijt fi(ixu-

ous and not extended over the base.

This shell is closely allied to ('. lurida and ('. inilchtd. but difl'ers from
both in that its teeth are small, regular, unifoini, and end abruptly along
a straight line. The last character at once separates it from the latter,

while the size of the crenulations equally distinguish it from tiu' foimer.

The largest specimen is 1.5 inches long.— [Gabb, 187;!.]

Holotype.—Numbered 3003 in the .\cademy of Natural

Sciences, Philadelphia, I 'enns\lvania.

I'ype locality.—Santo Domingo. .Miocene.

"The tyi)e has the form of C. hiri'.a, bcin-; a little pioduced

at both ends. There are 3') teeth on the outer lip. 2<) on the in-

ner. Lengtli 39.5, lateral diam. .'3..', dorso-\enlial diani. ig mm,"



93 West Amei;icax ('vi'i;.^.;ii).^; : Inokam 51

(Pilsbn, 1922.)

This species ranges from Santo Dominj^o to Central America.

It has been reported from the Miocene, (jatun staii^e, of Panama
by ()lsson ( i(j22), and b\- various authors hsted above from the

Miocene of Santo Domingo. The general shell sha])e of the liolo-

type of Cyprcca duiiiinicciisis Cialjl) is similar to the shape of the

holot}pe of Cyprcca campbcUiana I'ilsbr}' frtjm the Miocene of

.Santo Domingo.

Cypraea fresnoensis Anderson Plate 3, fig. 4

Cypra'u frrsno'cnsis Anderson, 1905, (lalifornia A('a<l. Soi., Proc, .'M

'S(M-., -l-.-l, p. 19.S, pi. 1;;, fig. 2; Ingram, 1942, Bull. Amer. Paleont.,

27-: 104, pp. l;!-14, pi. 1, fig. 9; Keen and Bentson, 1944, Geol. S(h-.

Amer., Spec. Pub., 56, p. 152.

Cypr(eo fresnoen.si.s (Anderson), Sehilder, 19.'52, Fossilium (!at., l:Ani-
malia, Pars 55, p. 123.

Shell of medium size, IY2 inehes long, 1 inch in diameter, robust or

subglobose; spire covered; canal produced a little in front. The epi-

dermis covers the spire in adult stage, though in tiie figured s])ecimen it

lias been removed. The apertni'e is narrow and curved. The dentition
'..: not shown.—[Anderson, 1905.]

Holotype.—Numbered 50, California Academy of .Sciences,

.San Francisco, California.

Type locality.—Avenal sands, northwest of Coalinga, western

I'^resno County, California. Eocene.

The type of this species was in the great San Francisco earth-

(piake and lire of 1906; consequently the shell has been entirely-

destroxed. The type is now an unrecognizable cast. The illus-

tration given by Anderson (1905) i.=; not distinct enough to show
tlie characteristics of this species. The species will not be well

laiown until topot\])e material has been collected.

Cypraea honikeri Sowcrby Plate 1, fig. 3

('ijprii-u It-eniLcri Sowerby, 1850, Quart. Jour. Geol. Soc, vol. 6, p. 45,
pi. 9, fig. 3; Guppy, 1867, Proc. Scien. Assoc. Trinidad, pt. 3, pp.
145-176; Gabb, 1873, Amer. Phil. Soc, Trans., vol. 15, p. 235; Harris,
1921, Bull. Amer. Paleont., vol. 8. p. 39; Vaughan and Woodring, 1921,
Geol. Reeonn. Dominican Republic, p. 141 ; Pilsbry, 1922, Acad. Nat.
Sci. Philadelphia, Proc, 73:2, p. 365; Anderson, 1927, California
Acad. Sci., Proc, 4th ser., 16:3 p. 84; Ingram, 1939, Bull Amer.
Paleont., 24:85, p. 334, pi. 1, fig. 3.

Siphorypia'a heniheri Sowerby, Schilder. 1939, Abhand. der Schweizer.
Paleont. Gesell., Bd. LXII, p. 24.

Ci/in-a'a hetwleni var. lacrimula Maury, 1925, Bull. Amer. Paleont., l(»-42,

p. 220. pi. ;!7, fig. 2.

Si/)li(>c!/pi(F(i Itenihrn lacrimula (Maury), Schilder, 1932, Fossilium Cat.,

1 : Aiiinuilia, Pars 55, p. 118.

Cyprcea caroniensis Maury, 1925, Bull. Amer. Paleont., 10:42, p. 221,
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1''- •''•

SiplKiriipid'o ciuonifnNis (Miiiiry), ScliiMt'r, l!(;-)2, Kossilimii Cat., l:Ai:i-

iiialia, Pais 55, p. US; 8c1u1iI(M-, li).'!9, A))liaii(l. dcr 8i-h\vt'i/,ci'. I'alcont.

Oesell., Bd. LXII. p. 24.

Testa (il)ovata, voutricus;;, iullata, lacvis dorso poslicr irrcijulariici- tu-

hi-rculi1iT(), latcrihus, prat'ci]iu(' siiiistm, olisolet*' giaiiosis ; cxticiiiitat ihus,

postii-a lii('\ issinia, iiiitifa, sulipiodiicta, apcrtura, aiiyusta, inaii;iiiil)us

di'utatis, dt'iitibus paiicis, iiiayiiis, idt midatis, i-aiiali liicvi.Hsiino, ictlt'xo.

—

[Sowerl.y, ISoO.]

Holotypc.—No. \\i2//2, (ieoloi^ical Socict\ of Lornlon (."ol-

lection, British Ahiseuni (Nat. Hist.), London, l".n<^lan(l.

V'v/t /cn'(;///_v.- -.^anto l)onn'ny"o, Miocene.

This species l)ears a ociieral reseinhlaiice to ('ii/inrd inns and several

otliers, wliich occasionally liave incjiidai luliei(des on the posteiior part

of tlie liaek; it may. lio\ve\'er, lie easily di.stinjjuished rinin all such by
the dentition ol' ludh eddies of I he a]iertu)'e, the leeth in this sp(>C'ies,

though not niinitr.nis, lieiii^;' laiji'e and |ir(nniin'nt.- [ Sowci-hy, ISHli.]

rilsbry (19221 states in conipaiMn^ (
'. hcnikcri lo (

'. nuts,

"This sj)ecies I'e.senihles thr recent C . nins, and has parallel \ari-

ations, both haxint;' smtKjth and hicornute or hilnhercnlale forms.

In C. hciu'koii the Inhercnlate form ])i t-dominates, and the tnher-

cles are larj^er, heim^ tluis more si)eciali/eil than the mod-

ern race of the same stock."

There seems to he confnsion in the literatnre concerning;' tliL-

j)roper spdiinj^ of the specihc name of this species. So\verh\

(1850) in the original description sjielled the si)ecilic name
Jicuikcri. .Sowerhy (1X50) in appl\iii,i4 lliis name misintei"])ret-

ed the collector's name as j. S. Heniker instead of |. .'^. Heiieken.

Subsequent writers have corrected .Sovverby's ( 1X50) error, how-

ever, since .Sovverby ( 1850) applied the r.ai: c liciiikcri and not

hoickcni in the sjjecihc description, the fo nur, original name

is used here.

Cypnca Iicinkcri \ar. lacriinula Manrx and ('vjr(ca Ciiririini-

sis Maui"\ in the writer's heliel should he placed in s\non\'m\'

under the sjx^cies Cyprcca hcnikcri .Sowerhy. The writer has

examined the holoty])es of the formci- two sjiecies which are

housed in the I 'aleontoloijical Research institution. Itli.aca, New
York. Ilotli species are in his opinion monstrosities id Cvprcca

hcnikcri. The cluster of three tubercles on one side cd" llie slic-I!

an<l the two on llie other, with a fourth near the aperlurc 011
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the variet} lacriiiiithi, an<l called "tear-like clusters" b_\- Maury

(1925) "and natural," seem to ha\e been caused In- a crushing

and a weathering of the specimen. The other characteristics of

the siiell a])])ear to l)e (|uite similar to those of C. Iiciiikcri.

The holotype of C'yf'rccu caroiiiciisis Maury is extrcmel}' fra;^-

nieiite !. onl_\ a part ci the shell l)eing [jresent. Maury { njj^)

mentions in her description a single liornlike tu1)crcle near the

center nf the hack and a high and humijed back as specilic lea-

tiu'es. ( )n examining this s])ecimen the writer found a second

tul)ercle on the hack. It is a known fact that C. Iiciiikcri and

its jirohalile li\ing descendent, Cyprcca nuts Linn;eus, show vari-

ation in tlie height and de\elopment of these nodules. The other

characteristics, of Cypra-a caroniciisis appear to be those of C.

hoiikcri. The writer has examined specimens that ha\e the

dorsum as high as Cy/vuca caroniciisis. With the abo\e evi-

dence ol intergradation it seems that Aiaurx's sjiecies should be

relegated to synonymy.

Cyprcca Iiciiikcri Sowerin is found in the strict sense in the

Miocene in the western region of the Americas in i'anama, Costa

kica, Colombia, and X'enezuela.

Cv ijra?a htnikcri amandusi Hertlein and Jordan
( liprcta (UiKiiKlu.si Hc'i-tli'iii and Jiirdau, 1!)127, (Jalil';Miun Acad. 8i'i.,

^i'l-of., 4tli s(-r., l(i:l!), ]>[>. tiOS, (il>S, (U'J, ]i] IS, tii;-. 1, pi. U), ligs.

1, T 5.

( yprirci licnch-tni amaiidu.-^i Hertk'in ami .Idnlan, Ing'rani, 11141'. Bull.

Amor. Pak'oiit., 27:10-4, p. 104.

Sipliociipici'd (imaiidusi Hertlriil ami Jdnlan, yi-l:iliUM-, ItCllJ, l'\)ssiliuni

Cat., l:Auinialia, Pars 55, p. IIS.

"SlipJl moileratoly large; reseniblcs ('. iini.s var. bicDinis iSdwcrby ; some-
what pt'ar-.shai)e(l ; dorsal margin vciy broadly louuded, in some speci-

mens siibsquare, margin cut by notch; dorsal surface of shell bears usually
1\vo nodes, one on eacli side of median dorsal line; posteidor dorsal pioi--

,ion of shell noth-eabiy deju'essed below the two nodi's ; Inghest part of sh(dl

anterior to no(h^s; some sj.ecimens slightly corrugated chiefly posteriorly;
ventral portion of shell flattish ; aperture cuived and ornamented by about
20 to 22 teeth. Length 57.."; mm.; widtli 41 mm.; height 26.5 mm.— [Hert-
lein and Jordan, 1927.]

Types.— S_\ ntypes in Leland Stanford junior L"ni\ersit\' t\])e

collection, from locality 06 of .Stanford Uni\ersit\. I'arat\i)es

numbered -'003 and jOO^ in the California Acadeun of .Sciences,

(iolden Cate Park, San b^rancisco, California.
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T\pe locality.—San Ignacio Arroyo, 8 kilometers southwest

of San Ignacio. Lower California. Isidfo formation, lower Mio-

cene.

Cypra'a amandusl differs from C. henekeni Sowerby in possessing a nuicli

Hatter sliell ami also in tlie presence of a depressed area in the dorsal

posterior ])ortion uf tlie sliell. Prom C. mm var. bicornin Sowerby, C.

umanduai niffeis in its laiger size and in possessing a much flatter, le.ss

corrugated shell; in the latter strong noiles surmount ridges which run

to the e<lgi' of the dorsal margin of the shell.—[Hertlein and Jordan,

U»L'7.]

The aljove mentioned characteristics given to separate C.

aiiiaiuiiisi from C. heiiekeri are here consicieretl to be inadequate

for sijecilic separation and are considered to be subspecitic in

value only.

Cypra^a henikeri isthmica (Schildei)

Cil[)i(i(t liinikrni var. Brown and I'ilsbry, 1911, Acad. Nat. Sci, Phila-

"ueli)liia, I'roc, vol. LXIIl, pj). ;{.'36-;{57, pi. L'li, figs. 9, lU.

Sipliori/iniui isdniiica iSchilder, 1925, Arch. Naturgesch., 91: A, p. 99,

p. l44 ; 19.12, Fossilium Cat., l:Animalia, Pars 55, p. 119.

(lahiii-isthmicd M. nov. {Iirnikrri Hrowu-l^ils.) . . . Panama.— [Schild(>r,

p. !'9, 1925.]
( ypra'ci Urtiikcii var. Brown-l'ils. (i'roc. Ac. Nat. Sci. Philadelphia, tabl.

-9, figs. 9-lU [1911] ist vom 'iypus wesentlich verschieden: R. ohne War-

zen vor dem HE., Z. liinger, ALv K. weniger ausgebogen, aber sehr decliv,

.•tlso etwas an Barycypraea erinnernd. In der Farbung muss nicht not-

weiidigerweise ein Unterschied bestanden haben, verschiedene Dichte der

l.raunen K.-Flecke kann die abweichende Beschreibung durch Sowerlyy

(seine abbildung zeigid ;*a/*--ahnliche Zuiolinung! J , (lahb und Brown-

IMsbry veruisacid haben.— [Schilder, p. 144, 1925.]^"

The typical ('. hcnikeni from Santo Domingo has two well-develope<l

callous tubercles on the posterior jiart of the back, but in some shells

these aie low or wanting. Tlie sides, jtosteriorly, are sometimes coarsely

corrugateil. In the specimens from (Jatun there is no trace of the dorsal

nodes; I he callus has seveial corrugations on each side of the posterior

canal, ami lower ones may be felt along the sides. The apertuic is like

tliat of {Santo Domingo ( . htiiikcni, except that the teeth are more com-

pressed and longer. In a siK'cimen 42.5 mm. long theie are 15 teeth on

the inner and 19 on the outei- lip. Specimens retaining part of the color

are ochraceous with orange streaks, arranged as in the recent C. mws.

Length of figured specimen 42.5. wi<lth ;U. 6, height 2;!. 2 mm. A large

fragment has an outer lip about 55 mm. long.— [Brown .and Pilsbry, 1911.]

Lcctotype (Schilder. 1925).—Housed in the Academy of Na-

tural Science. Philadelphia, Pennsylvania.

I'xpc tocalifx.-Vrom e.\ca\ations fiom the locks at (latun,

Istlimus of Panama, .Miocene.

-" Schililer (1925) used the abov(> letters in alilnevi.'it ion for the t'(d-

lowing words: A.—Aussen ; E.— Ende; 11.

—

llinter; L.—Lippe ; R.—
Kand ; V.—\'order; Z.—^Zahn.
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Cypraea kcmpera? Nelson Plate 3, figs. 2, :i

Cyprcea kcmpenr Nelson, IHL'.I, rin\. (Jjilitdiuia Ful). Geo!. Sci., \u\.

15, p. 424, pi. 56, figs, y, K); j.l. 57, fig. 4; lugrani, 1942, Bull. Amcr.
P..l(,ont., 27:104, p. 14, })1. 2, figs. S, 9^ Keen ami PKutson, 1944, Geol.

8o('. Amei-., Spec. Pub. 56, j). 152.

Pvoijustnlaria l-emperce- (Nelson), SeliiliU'r, 19M2, Fossiliuiu Oat., 1 :Ani-

malia. Pars 55, p. 158.

Slioll small, semi^i,lubnlai-, maximum infiation eeiitial. Aperture narrow,

lat.er ; inuous, ;tiongly curved at posterior end. Lips broad, flattened,

pro<luced at extremities. Outer Mp thickened, with about 15 prominent
t'l'enulatious extending across surface of lip and a short distance onto

side of body whorl. Inner lip thickened, with about 18 crenulations whieli

are less pi'omiuent than tliose of the outer lip. Part of tliese latter crenu-

lations (lo not extend l)eyon(l inner margin of lip. The remainder ex-

tend about two-thirds the distance across tiie lip. Surface of shell smootii.

Length of type specimen (a jiortion of lioth anterior and posterior canals

mis.ing), 21 mm.; width across lips 17..'! nun.; tliickness normal to ]>lane

of lips, 12 nun.— [Nelson, 1925.]

Holotypc.—Numbered 087 in the California Academy of

Sciences, (jolden Gate Park. San Francisco, California.

Type localifx.—Fairh common at University of California lo-

cality' 3764 in the Martinez south of Simi Valley, Ventura Coun-

t\, California. Reported from California Academy of Sciences

hjcality 3<)i, of approximately the same horizon as above. Lower

Eocene (Martinez Eocene).

Cypraea merriami Ingram Plate 1, figs. 4, 5

(lipiiva merriami Ingram, 19.")9, Bull. Amer. Paleont., 24:85, pj). 4, 5,

'pi. 1, figs. 6, 7.

Siiell heavy with a liigh doisiim ; anterior and posterior canals pro-

ducei!, deeply notched; posterior canal notch 9 mm., anterior canal notch
about 6 mm. ; anterior canal covered by a shelf al)0ut 5 mm. broad on
the dorsal surface; anterior canal bounded laterally by flanges which are

cjuite prominent; spire obscured, witli a depression to the right; base but
slightly convex on columellar side, eonvexiiy exists in the center, the

base becoming flattened anteriorly and posteriorly ; outer lip side of base
slightly convex throughout its length ; teeth especially prominent on outer

lip; these teeth are broad, rounded, interstices between them rounded;
anterior 7 columellar teeth prominent, other columellar teeth very indis-

tinct; interstices between columellar teeth broad; columellar teeth ex-

tend but slightly on columella ; teeth on both sides confined to lips sui-

rounding aperture. Dimensions: length 74.90 mm.; width 50 mm.; height
4(1 mm.— [Ingram, 19;59a.]

Holotypc.—Numbered 559681 in the I'nited States National

Museum, Washington, D. C.

Type locality.—North shore of Nancy's Cay, Panama. Mio-

cene ( ?).
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This is one of the largest species of fossil cowries reported

from the Western Hemisphere. The shell is quite hea\ y and

hulk\. The liencral uutline resemljles superficially that of the

li\in.n- indo-l'acitic species. Cyf^rcca arahica Linnjeus.

Cypra'a novasuma (Nelson) Plate ',i, fig. 9

Oiula itoidiiuma Nelson, IDi'"), Univ. Ciilit'oinia Pub. (leol. ycienees,

15:11, !>. 425, pi. 57, fig. 2.

EocilinuFO (/v.) novusumd (Nelson), iScliiMiM-, 19;!2, Fossiiiuni Cat., l:Aiii-

nialia, I'ais 55, j). 214.

•'il/int'd iioidsuiUDUi (Nelson), Ingram, l!>42, YiuU. Amcr. Paleont.,
'

27:104, p. 15, pi. 2, fig. 1:!.

yiiell .small, ovate, intlatod. Body whorl olitiisc )>ear-.shai)e(l with maxi-

miini (liametei- just posteiior to middle of slieii. ISurface of shell smooth
except for minute lougitmlinal growth lines and extremely faint, slightly

iri-egular, somewhat discontinuous levolving lines ajiproxiinately one mil-

limeter apart although in i)laees this distance is much less. The space

lietwi'on the lines are Hat. A])erti!re narrow, widening slightly in anter-

ior [lortion ; anterioi- jiortion of aperture almost straight, j)osterior fourth

curved; outer li]i smooth, thickened, reflected, flaring slightly at anteiior

end ; inner liji smootli, with bi'oail thin callous. Length of type si)ecimen

(apjuoximate because of sligliUy broken anterior exfi'eniity ), 17 mm.;
maximum width, 11. (i mm.— [Nelson, 1925.]

Holotypc.—Numhered 30400 in the I'niversity of California

ln\ertebrate Paleontology Collection, Berkeley, California.

Type locality.—Martinez, south side of Simi Yalle}-. Alar-

tinez I'.ocene. Lower h.ocene.

Cj praea oakvillensis VanWinkle Plate 2, figs. 15, IG

Cflind'd odlrrill/ n.sis V;\u Winkle, liUS, Tnix'. Washington Pub. (Jeol.,

1:2. p. SS, pi. 7, fig. 1!); higiam, l!»42, P.ull. Amer. Paleont., 27:1(14,

p. 15, jil. 2, figs. 14, 15; Wea\cr, 1942, Pni\. Washington Pub. in

(ieol., vol. 5, p. ;i94, ]il. 7(), figs. 29, ;ili.

Eocfipra-ii odkviUf it.-iiii (Winkle), Schilder, 19.12, Fossiiiuni Cat., l:.\iii

malia. Pars 55, p. 214.

Shell moderately large, sub oval iu outline and thick; broadest about
one-thiid the length of the shell fiom the posterior einl; surface smooth
except for veiy thin lines of growth ; apertui'e nai'row and of about equal

width from the anterior (o the posteiior ends; outer lip strongly incuived
aud bearing fourteen teeth or cicuulations on both the inner and outer
li|is. Altitude of shell 2M mm.; maximum diameter (d' shell 15 mm.

—

[\'an Winkle, 1918.]

f/o/o/v/T. --Numhered /(job in the California .\cadem\' (d'

."Sciences, San hranciscfj, California.

1 ype locality.— University of Washington I'aleontological lo-

c-:lit\' Number 161, about one mile west of ( )akville on the North-

c-rn I'acitic Railway. Lower ( lligocene ; luirhalia nicrriaiiii zone.

The shell has apparent! \ been biulren from flie time of its
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(,"(jlk-cti(jn until it was dc'ijositcd in the C'alifnrnia Acadeni)

of Sciences. Ihe holotxpe is now largely re[)i"esentc(l as a cast

Cyprsea parisimina Olsson Plate 2, figs. 5, 6

Cypraa parl.siniiiui Olsson, U>22, Bull. Aiiici-. Palcoiit., 9:39, p. l;'>9, pi.

'12, fig. 10.

Fntpiistuldria [xirLshiiiiKi (Olssmi), yduldcr, 19^M1, Fossiliiun (_';it., l:Aiii-

uialia, Pars 55, p. 159.

Sliell small, more or less depresscil aiul with expanded, auguiatcil sides;

dorsal surfaee convex, but with a deep pit or depiessioii at its posterior

end, jjeyoud which project the two short, pouting ends of the lips of the

aperture; ventral surface flat, with a. narrow apei'ture which is straight

except near its posterior end where it is slightly curved; lips strongly

hut regularly crenulated (aljout 21 on each lip), posterior sinus small

and curved to the left; anterior sinus small and roundeil. Length .'19.

basal diameter i25, heiglit or vertical diameter 17 mm.— [Olsson, 19212.]

Holotypc.—Deposited in the collections of the I'aleontological

Research Institution, Ithaca, New York.

Type locality.—Ciatun stage, T'ort Limon, Costa Rica. Middle

Miocene.

Cypraea pijiguayensis Clark
Cypraa (Bcnunjla) pijiguuiii iisis ("lark, 194li, Geol. Hoc. Amer., Mem. 16,

p. 31, 1)1. 17, figs. 5, 6.

Shell heavy; upper surface smooth, rather strongly convex; underside
bordering inner lip also rather strongly convex; aperture very narow;
outer and inner lip each .sculptured by about 21 plications; on outer lip

these reach more than half way across convex nuirgin of lip ; those on
inner" lip are heavier and longer next to posterior end and also appar-
ently so near posterior end (broken on holotype); on larger portion of
inner lip, however, outer ends of plications are covered by callous growth.
Dimensions of holotype . . . , length 15.5 mm., maximum width 9.7 mm.

—

[Clark, 1946.]

Holotype.—Numbered 34087 in the Im-ertebrate Paleonto-

logical Collection, Cni\ersit}- of California, l!erkele\', California.

Type locality.— L'niversit\- of California locality Number S60
—at ])oint where the Don Pijiguay trail cro:-ses the Mancomo-
jan anticline 2 km. east of ])on (iabriel in the bed of Arroxo

Mancomoian. Colombia, h^ocene.

Cypra-a tjuajjjia (Schilder)
Siphori/pidd qiuuiga IScliildei', I9:;9, Aliliand. dei' tScdiweizer. Paleont.

(ieselL, B^. LXIl, i-p. 25-26, fig. 28.

JjtK'. IS (Mamiui liei I'nimaco): 1. 8oh. uiid '1 AL. niit gut erhaltener
J'"arbe:

a) Wch. 4().7l'.."..1 iiiit is AZ. und 15 -^ 1 JZ. (Tvj.us). Fig. 2S

;

b) AL., 4;; mm lang, mil 16 AZ.

;

e) AJ^., -17 iinii lang, mit 17 AZ.



58 Bri,LETlx V20 J<|"

iSi'li. iilinru-li il('i- i('/,i'iiU'ii mils LiiiiM' . . . dcs ;;lriclirii lii'hit'tfs. .ilici-

VE. brit'tcr, IS. k;iutigvr, B. (l:u-ii, M. ^ciiule, /.ciitial, olwas riiyvi-, A;-.

votn stoiler decliv und kauni ai;sgobog('ii, liiuteii iiiclit iiaeli links goliogen,

IL. hintoii spitz vorgvzogeii uml obenso lanji' wio dir Al... ih'.licr UK.
enger, tiefcr, am R. schiirfcr utngreiizt, AZ. glcicliiiiiissio ctw.is Nciliin^crt,

TZ. etwas stiirker, raiuls iiiidifi', IZ. kurzfalti>i-. bis liiiitcii licuiru'li, K.

breitcr, ilir Vordcrrrtii.! .sciirn't'c!- iickiclt, dcr Imicmand \(iin ini1 cinci iiichr

betonti'ii Korbe mid ilaliintcr mi'ln- ausladciul, alicr rlicusn sidclit mid
wie die baiudiigc ('. ylatt. R. i)ei (/ ylatt, ylcitdiiiiiissiy kouvcx, oliiic \\'ar-

zcii, bci 1) ist das Mittclftdd obcrlialb des HK. idiigtMh-iickt und iccits \u\\

oini'iii (Unitliclicn Hocker (wie Ixd nin.s biconiis Sowcrby ) brji^i-cpzt

(leider fehlt boi b die iinke R. Hiilt'te!). S(di. weisslieh, AL. (in Foit-

setzunjj del- AZ.) uiul aussere Hjilfte der IL. nut graubraunon Radialstrei-

fen, wtdcdie l)is zuni sidniialeu ( ansclieinend gefleckten ?) Mittelt'eld foit-

gesetzt siud : diese Stiidlen aiif den S., ilie bei mU'S viel breiter als die

liellen Zwiselienraunie und irregular zii Flecken zerrisseii .siud l)zw. unter

einander verlliesseu. siud bei qitainja grosstenteils iiieht uiiterbrocheii,

gleichartig in Br'eite iind Verlauf und viel welter auseinander stehend).*

SipJwcyprcea quagga ist soiiiit kleiner als caro^iicnsis, S. mehr kantig,

M. liiiiten gei-ade, Z. langer und TZ. starkei', IL. hinten inelir vorgezogen,
F. nicht reduziert, S. mit C^uerstreifen.— [Seliilder, l!);^9.]^i

* Die graubraunen Streifen und hellen Zwisclienriiume sind in der

liintcren Hjilfte des AR. breit (in mm) bei a) 1:2; bei /' ) L':'J; lei c)

1.5:2; bei gleich grossen rezenteu imi.f 2: nntei' 1.

Holotypc.—-( ?) Numbered 1534 in Natural Hi.story Museum,

Basel.

Type locality.—M anion bei Urmaco. W.—Seite des Rio Ca-

dore, nordlich des Bohrfeldes, Venezuela : TNS—^marl "(U'r

amerikanischen Geologen in der . . . Oberen rrniaco-T"'oitna-

tion" =Mittleres (bis 01)eres) Mi(')can.

Cypnca saltoensis Clark

Cyprd'a ( Jitrmtyin) saltofiiKi.s Chirk. lil-Ki, (ieol. Sue .\'ncr., Mem. 16,
'p. .'U. pi. 17, 'figs. 7, 8.

Shell laigc, l)ruad and liea\v; u|)per suit'ace broailly coiive.x, smootli,

covered \)y a callous growth whi(di is tluekest on outei- maiginal area and
also covers most of fiat ajiertural face; the broadly curved a])erture is

bordered by series of heavv jilications ; U> plications on outer liji. where
they e.xtend well out onto apertural surface; on inner lij) thei-c are 18
plications, tlie jjosterior .'! and anterior 4 extend well out onto aj)ertural

surface, while outer eiids of those in between are covered by the callus

growth; anterior siphonal notch broad, moderately deej); Iwrdered on
inner liji by plication which is nuudi stronger than others; ])osterior si-

phonal notch a little narrower but (hn-per than anterior sijihonal notch.
Dimensions of holotype .... lieight 7il.5 mm., maximum width :ibout
.'fi mm.— [Clark, 1946.]

Holotype.—Numbered 341)86 in tbe Tn\'C'rtel)rate I'aleonto-

lo,L,dcal Collection, I'nivcrsity of California, lU-rkelex . California.

-' l''')r ablircsiatioii classification see footnote under ('upriva <i)>(iiis-

liriiiKi li/idfiKi (fSchilder).
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Type locality.— Universit}' of California localit} Number

S8049; from Arroyo Colombia, Mancomojancito just about one

km., down stream from La F'uente, Dept. of Bolivar, Colombia.

Eocene.

"The most distinctive characters of this species are its llat-

tish bottom, its comparativel} low. broadly arched outer surface,

its great breadth compared to the thickness, and the hea\ \ cal-

lus g-rowth." (Clark, 1946.)

Specimens are also in the Universitx of California collections

from the Eocene of Colombia \\here the\ were taken at a point

where the Don Piji,<j'ua\- trail crosses the Mancomojan anticline

2 km. east of Don Gabriel in the bed of Arroya Mancomojan.

'''vprjea simiensis Nelson Plate 2. figs. 18, 19

Cypvaeu nimiensis Nelson, 19-5, Univ. California Pub. Geol., vol. 15, No.
11, p. 425, pi. 57, tigs. :{a, 3b, He; Ingram, 1942, Bull. Amer. Paleont.,

27:104, pp. 15-16, pi. 2, fig. 18.

Propustitlaria simienmn (Nelson), Schilder, 19o2, Fossilium Cat., l:Ani-

nialia. Pars 55, p. 159.

Shell niodei'ately lai'ge, fairly tumid, thick, ovoid, broadest near center.

Aperture narrow, wider at anterior end. Lijis thick and flaring at an-

terior end. Outer lip heavily calloused; inner margin of outer lip straight

in the middle, curved at the ends, containing about 16 creuulations in the

portion of the shell preserved which do not affect the outer surface of
lip and whicli die out toward posterior end of aperture ; inner lip thick-

ly calloused, bearing about 18 crenulations which are set rather deeply
in the aperture. The unusually heavy callous of the outer lip is turned
backward over the body of the shell giving it a rude cordate appearance.
The same is true to a lesser extent of the callous of the inner lip. Sur-

face of shell smooth. Length of type sj)ecimen (anterioi' extremity
broken), about .'!2.;i mm.; widtli across lips 24.6 mm.; width normal to

plane of the lips 17. ."i mm.— [Nelson, 1925.]

Holotypc.—Numbered 30498 in the Universit\' of California

Invertebrate Paleontolog}' Collection, Berkelex, California.

Type locality— University of California Paleontolog}- locality

3818, Martinez Eocene, south of Simi Valle}'. Lower Eocene.

This species has nioie prominent lips and seems to have a much thicker

shell than Cypiocd liayerqati Gabb. Cypraca hayerquei Gabb is also more
elongated and has a stvaighter aperture. C. matJtew.soni Gabb differs in

shape of body whorl and aperture. The creuulations of C. hemprrae. n.

s]). sf])arate it from C. simiensis.— [Nelson, 1925.]

Cyprtea squyerii Campbell Plate 2, figs. 11, 12

Cypnia Squyerii (^amidicll, lsi)2. Nautilus, (i:."), |i|i. 50-51. (named liut

not described).
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('m>iiia .sqiijiirii ( ';mi|ilirll, Isit:;, .\;mtilns, 7:.'), |,. T.'J. pi. -J, li-;
.

I, -.

(dcscriiu'il ;ui"l liyiiic<l I : lii,-;;ni, l!Ml\ Hull. Aukt. I'lili'imt., 1^7:1114,

|>. KUi, i>l. ;'.. figs. 0-4.

I'dhiiriipriro sqiii/di ((^Miiipliclh, Wcliil.KT, 1!K;2, Fossirmm Cat., l:Ani-

iii:ili;i, Pars 5"), p. 110.

Shell (ivatc-oliloii.ir, attcMiiiatiNJ al tiic fxtrciui; ics. .Siiin' inoiniiMMil,

siii)\viii>; rour wamls; (luli'i- rip Ihicki'iicil and liavint;- on \br iuiiri cn-c

tliirti'c-ii (11- foiirtt'cii tc.-tli. Anterior liall' of t!io aiu-rt iiri' \\\<\v, lui con-

tractcil al the extremity. |)()^terioi- end coiitiaeted and piojectiu^' slight-

i_v lieyoii'i tlie s]iire. I'lidei' the niaynifyiiig glass the shell .shows sti-ung

Involving raiseil lines and stria-. Length I'D mm., width 11 mm., height

!» mm.— [Campbell. 185):;.]

Holotvpc.—Numl)ere(l I353() in the .Vcademy of Xaliiral

.'-^cience.s, Philadelphia. I'ennsyKania.

Txl'C localilx.— Min^u.sxillc. Montana .L'retaceons.

Tiiis slioll lesemhles in outline the reeeni Cfipnea .slolida, but its very

prominent spire would sepaia;e it from this gronp. Shell sivneture is

wanting on most of its dorsal surfaee and t'-e innei- lip oliseured l)y the

hard matrix, whicii it would Ix' inadvisable le remove. In a reeont let-

ter from Mr. Squyer he says, ''This summer while looking for fossils T

found tlie outer lij) of the ijHi)erfe('l speeimeii, found at the time I ob

tained the tyi)e. This specimen I have sent to the I'. S. .Xalimial Mu
seum.--[Canipbell, 1893.]

The writer has examined the holotvjK' in the Academy ol Na-

tnral Sciences and found this species to l)e distinct from any othci"

species \et described in fhe h\ini^ or fossil states Irom the Amer-

icas or from the West Indies. The e.\ti"emely produced anterior

and posterior canals and the '(eneral shell sliape does indec! seem

to indicate a relationship to the h'\in<,f I'acihc species Cyjvfca

stolida Tinnseus.

('>pr;i'a .suciensis Whiteaves

Cillirirn fiUciensi.H Whiteaves. Is;!.'). K'oy. ISoc. Canada, i'loc. and 'I'rans.,

2d ser., vol. 1, pp. 127. 12S, pi. ;;.'fig. 5; Ingraju, 11142. Bull. Amer.

Paleont., 27:104, p. l(i.

Prtleocypirra »iiciriisi.s (Whiteaves). S(diiider. lit.'12. Fossilium C.at..

IrAnimalia, Pars ;15, j). lln.

Siieii small, moderately inflatecl, ii;irrowly suimvate and a lillle n;oi(-

than half as broa<l as long, emarginate at both ends, but much more deep

ly so posteriorly than anteriorly. Sjjire entircdy covered when the outer

coating of enamel is perfect, but in the only specimen collected the enanud

is partially exfoliated in such a way as to show that undeinealh it the

spire is vei-y small, conical, and composed of at least four Nolutions, also

tiiat it extends .iust as far backwar<l as the jjroduced posterior end of

the outer lip. This ])artial exfoliation of the outer layer of enamel is,

liowever, barely perceptible to the naked eye. and is not shown in the

figure. Outer volution very large in proporti<ni to the rest, broadest ;ind

most iiillated a little behind tlir mid length, abruptly attenuate behind,
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hill iKiiKiw in.u iiiticii iiioiT L;i-;i'lii;illy in iVniil, ils .•nilcridr iiiar;:iii hciii;,^

n;iir(i\\ly idiiiiclcil ; (iiiti'i- lip t hickciicil cxtcriinly ;iihl (•(iiisiilciii hiv pro-

ilui-cil lirliin.l; iiincr oi- (•(iluiiicllii r li|i .-ilso pm<lncci| licliiiid inid scp.ir;itcil

fi-iini 1 .(' iiutci lip \>y .-i n;iri'(i\v cliniinrl or i-;ni;il ;
cliiiriiclcis of tlic in

Iciidi- of llic ;ipcitiir(' iiiiknnwn, lli(iiii;li it cIcMrly cxtcinlcil tiic wlioli-

length, .-ukI is ikhkiw aihi liiirar licliiml. Win-racc miumjI;. DinnMisiuns

(if tlic spccinicn dcsciihcil : Iciiylli, twcntv niilliinctt'is ;
^icalcl Incailt',

Iwclw inilliinctcrs. - [Wliit.avcs, ISDii.]

J/ololYpf.— 111 tlie Museum of tlic
(
'.(.-(jlo.^ical Sur\c_\ of C';ui-

ada.

Type Iocalit\'.---Suc\-A islaiids, \'ancou\ei% [British t/olumhia.

Cretaceous.

Most of the aperture of tliis iiil erestiiig' little fossil is filled witii the

toiigli and teiiaeious iiiatiix, so that it is iiiiitossible to aseertain whether

there are or not erenulaticns on the inner surface of tlu' outer lip, or

and den'ticulatious oi- jilieatious on tne eolninellar side.— [Whiteaves,

1896.]

Cypraea tuberae Ingram Plate 2, fig. 1

("yprtvd lienekcni Sowerl)y, AiiiU'isoii, 1929, Califoruia Acad. Sei., Proc,

'4tli ser., 1S:4, p. 1:19.'

Ciiprda lub(i-(V Ingi-ain. California Aead. ISci., I'roe., 4th ser. (in j)ress).

bi.ell heavy with a high dorsum, in profile sloping steej»ly iniinediately

into the jiosterior eaiial noteh, and sloping gradually toward the an-

teiioi- canal; siiU's are streaked in hiowu, recalling the comlition in

('yprdra iims Linnanis ; one tubercle present on right side of dorsum just

above and to the right of the jiosterior canal notch; base flat, upturned

at lateral margins but slightly; line of base d.cinai k:;1ion well developed

at lateral margins; posterior canal uolcli S mm. (U'ep; distally free ex-

tremitie.s of notcJ constricted ( (. e. notch <S mm. wide at base, and 5 mm.
wide at distal extremities) ; anterior canal lionnded by two fractured

flanges, i-emnants of rigli; flange 8 mm. wiile, of left flange 12 mm.
wide; aperture curved to the left anteriorly and posteriorly; aperture

has its maximum wi<lfh, 7 mm., just posterior to terminal tooth, and
is narrowest, '> mm. just liehiiid jioslerior canal; teeth on anterior mar-

gin of (mter lip declivous; outer lip teeth interstices 1.50 to 2 mm.; teeth

on anterior one-half of outer lip elongate, on ])osterior one-half nodule-

like; columellar teeth longest at anterior and posterior regions of columel-

la. ap|iroximatcly 5 mm. long, shortened in the coiuniellar center, 2 to

."> mm.

Holotype.— In tlic 1 )c))artnKMit of I'alc(»iitol(j(,f\ . California

.\cadeni}' of Sciences, Coldeii date I'ark, .^an l-'rancisco. Cali-

fornia.

Type locality.—Tubera Hill, l mile west of 1\il)era, Colom-

bia, borizon M-N at base of Tubera mountain, in tbe lower j^art

of tbe Tubera group. California Academx of .Sciences locality

Number 267. Miocene.
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Cypra-a vi-nezuclaiia ( Schildti)

( i/praorhi.s icik :u(Ia)}(i iScliildci , l!K'.!l. Aliliiiml. ilci- ISclnvL'i/.or. l^iletnit.

"(Joaoll., B.l. LXII, p. 22. fig. 21.

Lot-. 14 (S:il;i(lill(>: Vcr.stciiUTtt' IScli. (ypit/.c >\vs X K. frlilt ) :'.;;. (5,S.r),S,

yp. 7.(IX<J-'J nun., 1.7 iimi. liorli. Fig. 21.

8cli. hauc-iiig, \'K. vcrschmiilcrt. 111'!, ilcr .Vi,. xingc/.ogcii ujhI stMik

linksgchogoii, >Sp. /.icinlirii sclminl. spit/,, jilicr iiiir wcnig voi'.springriiil, iS.

iiini l>. koiiv(>.\, M. (Mig. AZ. ;inscli('iiu'iiil I'ciii himI zalilri'ich, die IL. ist

voru liiiigsgokii'Jt (.jotzt soiir iicsciiiiiligt ; wcgcii iUt Vcrstoincrung der

Soli, siiid die AZ. kauiii, dio IZ. iiberhaupt iiiclit iiudii- zu I'l-kcniu'ii, F.

voii iiaitiM- Matrix veidcvkt.— [Scliilder, 19;;9.]

Holotypc.— ( ?) Numl)C're(l 1534 in the Natural hi.story Mu-

seum, IJasel.

Type /o(;'a//7v.-Al anion hei Irniaco. \\ . Seitc ('cs Kio I'adore,

n()r(llich des Bohrfelds. X'enezuela ; ,,TNS-^larl "der amerikan-

ischen (ieolog^n in der., Oberen L'rmaco-Formation"r=Mittleres

(l)is Oberes) Miocan." ( Scliilder, 1939.)'"

Cyprsea wegeneri (Schilder)

Spliacrocyprnca wegeneri Schilder, 1939, Abhand. der Sciiweizer. Faleont.

Resell., Bd. LXII. pj). 12-14, tigs. 6, 7, H.

Lot-. 5 (Adivinaiiza Estate) : a) Stk. oG'X'iO'X'dG init. 12 AZ.—Abdriikeu
am 27.7 iiuii. laiigeii niittlereii Telle del' AL. (uach Seii. d. gesehazte Sell.

—Diinensioueii : s;{.68.50 mit etwa 30 AZ.).
Loc. 17 (Cantaure) : 3 Stk., 1 versteinerte Sell, iiiid 1 AL. eiiiei' aiidereu

Sch.:

b) AL. (mil TZ., HK. uiid km-IiUm- K'. -lliilftc, sc'.ii' yiit eiiialtfii ) :

51. f .54=mit 29 AZ.; fig. 7.

c) Stk. (ohiie AL.) 45X ? X35, darauf Seli.Keste ( IL. mid II.) mit
27 JZ. (>-ei. gese.iiitzt aiiT G3. ? .54; Typus!);

d) Sell. 6.S.H5.4S mil ctw.-i ;;:; AZ. (IZ. von Matrix vcrdcckt, Iv. etwa
gedriiekt .')

;

e) Stk. 49X41 X'^1 "'it Abdriicken von IS AZ. am 32.7 mm. langen vor-

deren Teil tU'f AIj. und von 25 IZ. in gaiizer Liiiige des liinenrandes der
F. nnd C. (Sell, gesehatzt auf 6.S.7(I..14 mit 33 AZ. und 25 IZ.) ;

/,) Stk. (ohne AL.) .52X^X41?, darauf Seh.—Reste ( R., C. and IL.

ohne \'E.) mit 20 IZ. des Innenrande.s der F. und V. (Sidi. gescliiitzt auf
73. ; . ! mit 25 IZ.).

Sell, oblong-oval, injissig gewiilbt, \\i. und E. ilick eallos gerandet, der
<Jal]usraiiil breit, am R. einporreieheiid und liier pcliarfkantig abgesetzt

;

B.—Lipjien regidmii.ssig konvex, AL. vorn iiicht deeliv, M. hiiiten gebogeii,

AZ. am M.— Rande seharf, auswiirts verdiekt kurz verlilngert (d), oiler

vorn bis zum Aussenrande, in der Mitte und liinten bis zur al Mitte verlang-
ert (b), TZ. grob zweifaltig (fast drcifaltig), IZ. langs iler gebogenen, gut
betonten M.—Kante wenig.stens vorn kurz und seharf, al)er nielit diek.

weiter hinteii weiiiger deutlieli, auf eiiiem Liingskiel aufsilzcnd. ^.-iiiz liinlen

wieder dcutlieher gefaltet, al)er nielit verstilrkt ; F. bieit, scdirag geneigt,

'--' For abbreviation idassilication src fcKdimti' under Ciijiiird miiiiis-

I ill inn hi/titiiii ( S(diildei- j .
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y;inz Ihu'li, queigfi ip|(t, oIuk' Kcrlic liinU'i' Aw Vonk-rfukc, (J. mil t-iiam

Ljingskiol in Vciliiiigeniiig ilos F.—liuiciiraiulcy, wodnieii oiiif elx-iiso liititi

fhiche C— Furt'lic gcbiidrt wird ; dii'so iiuiere Loistr tiiigt grobc Zalmkiiotcii.

(lie VOID luit dcii IZ. vorhuiitlt'ii siiid, in dor Mitto gan/, vorlii c itMi konncii

{(•. nic'lit lu'i /!) mid bin en stots aul' cinein cnioiitcii Widst vciHtiirkt sind

('dicse Bililiuig dir iiiiu'ici. Knotenrciho gleicdit hintcn don viTstJirkten

liiiikMTn IZ. bci andcrcii (i:',{ tu ngvn, z. b. Trannoiitla) . R. glatt, mitt

Anwaci)Hlinioii. abor uinic die i( ; ilacupraea bcobaclitoten feinstcn wtd

k'ufonnigoii iSpiralripju'ii, iiin- K. uiul (.;. allcrtVinst ditdit La'.igsgestreift

IStk. Dval, AL. etwas abgeflacid, IL. vo]ii sspitz ausgczogcn mid otwas

nacli riickwarts and nacli reclits gdliolit, dahintcr an ilor ,M. etwas ein-

gi'driiekt. Sp.—Loch sehr tief, vom R.
—

'foil woit mehr als vum HE. dcM' IL.

iiberragt, uach rc(dils obcn doutlitdi eiweitort, aber viol wenigor als l)oi

oboiata Schafhiiutl (ychildor 19::7 K 208, f.l2) ,'^- die vordereii

Z. und die verstarkten hinteren Inuenknoten lier C. sind nm Stk. meist

gut abgedriickt erhalten.— [Schilder, 1939.] -^

Holotype.—Numbered 38(:)2 in the Natural History Museum,

Basel (?).

Type locality.—Cantaure, Halbinsel Paraguana, Venezuela

:

"Cantaure-Schichten." Lower Miocene.

SPECIES LIST OF GISORTIA

Gisortia clarki Ingram Plate 3, fig. 1

Ginortia, sp., Clark and Vokes, 19;{6, Geul. ISoe. Amer., Bull., 47:851, pp.
851-878.

Gisortia clarki Ingram, 194(1, Washingtou Acad, irfci., .lour., ;i():9, pp.
376-377, one tig; Ingram, 194L', Bull. Amer. Paleont., 27:104. p. 109,

pi. 11. fig. 1; Keen and Bentson, 1944, Gcol. Soc. Amer., Spec. Pap.

56, p. 164.

Shell globose, heavy; posterim canal inoniinently produced, and co\

ered dorsally by a sl'.elf 8.5 mm. broad on the outer side; (h)rsally on the

columellar side this shelf narrows to a width of approximately 'A mm.
and slopes abruptly toward the ventral shell surface; posterior canal pro-

duced 11 mm.; spire almost totally submerged beneath outer enamel, the

spire peak projecting 3.5 mm. from the body of tlie shell; a flattened

surface persists to the left of the posterior canal ; msjsimum width of

the posterior canal is 14 mm.; (?stimated maximum width of anterior canal

about 16 mm.; a shelf with a maximum width of 5 nnn. occupies the col

umellar side of the anterior canal—this shelf is angled dorsally from
the shell base; the anterior canal is apparently compressed dorsoventral-

ly at its outermost extremity; outer and columellar lips of aperture broad-

ly rounded; aperture curves to the left anteriorly and posteriorly.— [In
gram, 1940.]

23 Schilder, F. A., 1927, Senckenbergiana, vol. 9. (Sciiildei "s refer-

ence. )

-•» Koi- alibreviatiou clarification see under ('i/praui (iniiii.sl iri inti liijatih:

(Schilder).
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Hololy/^i-. .\uiiil)ciX'(l l-|<*^4-| in tlu' Muscuiii of I 'ak'diUnIoyv

,

i nixersity of ("aliioinia, llerkcl-y. (."alifornia.

Tx/'c I(>calily. LocaliiN Xuni1)er -)OS-'. .Miis(.'iir,i of I'a'ci'ii-

tolo^y, l'ni\crsil\ ot C"'ili!oniia, (.'a])ay stai;e, l>l;'.ia> ioniiati:'ii,

li'wcr /.one, Siiiii \ allcx , \ cntura Idunly, California. I'oi-v'iic.

fliiiriisioiis.— Length, i _' i iiiiii. ; breadth. 1)4 mm.; hci,i;iil, 1^)4

mm.
'^lli.^ si)ecie.s is the only one helonj^nnij- to the ^enus ('/'.v( )///.•.

thu.'< far reporteil from North America. Clark and V'okes ( i'XV^)

referred to it in their ])ai)er on the intercontinental coi-relation

of West Coast I'Locene and iuiropean I'",oceue fatmas, comparirii.'

it to Ciisortio fiihcrculosa ( Duclos ) from the Y])resian sta.i^e

i'aris llasin. I-'rance. Two other (.iisorlia ha\e heen reported

fr(jni the West Coast of the iVmericas; these are both iM)cene

species. Olsson ( 1930) described a Cisorfia tlioiuasi from the

k'ocene dci)osits of Cabo lUanco, I'ern, and Clark (I04'^>K a

L'risortia coloinhiaiia from the Mocene of C'olombia These

(iisoilld from the Western Hemisphere seem to be unrelated.

(ii.sortia coliimliiana Claik

(;is,,i-tiii cohniihiniKi ('1,-irk, l!t|(i. (irol. S(ic. .\iiicr., Mem. l(i, ji. 2!», pi.

17, lij.;s. 1, -2.

(Shell siii;ill I'ur this ^rmis; lioily whorl ii;i ridwing i-a]»iilly towards aii-

tcrioi' (Mill with liioail, llattisli |ii)st(Mini- surface on which position of sub-

iXr.\ spill' is inaiUcil (.iily liy i|('|ircssioii ; siii-|ac(> sinootli ; aperture
\riy iiariiiw; (nitci- ami iiiiier lip parallel, liotli |iroject iii^' alioxc pos-

terior surfaee wiioil ami cuiviiij; to left, foiiiiiiif>' fairly deep siphmial

iiotcli, anil iioth hordereil inteiiitiUy by series of closely s|)acei| plica

tioMs ; on inner lip plications are so sulmiei'ged tliat tiicy can barely be

seen, while on outer lip they e.xtend fairly well on to main siii'face; neai'

.-inteiior end of inner liji is a fairly deep o-roove, anterior to which lip

ends in a siiaiji point, which bounds one side <>\' the fairly deep anterior

siphonal notidi. Dimensions of holotyp<' . . . height (d' body wiioi'l, niea-

s red (Ml submerged apex, about ->.') mm., height n\' aperture about 'J.S..5

nini.. gi-eatest diameter of body whoil Is mm. [('lark, 1!»H).]

//c'/r'/y/'C. -Xumbered 3 j<^'/) in the Cni\-ersit\ of California

Inxertebrate I'aleontolojj^}' Collection, l>erkeley, Caljfoim'a.

I'vpc locality- L'niversity of C'alifornia lf)calit\ Xumbei"

SOo.M. at a point where the Don I'iiii^uax trail crosses the

.Mancomojan anticline _' km. east (d l)on ( labiiel in bed ot Ar-

royf) Mancomojan. Colombia, i-.ocene.
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(lisortia thomasi Olsson

(iisdftia thoniti.si Olsson, IH.'iilj Hull. Aiiier. I'iilcdiit., 17:()ll, pji. ()4-t37,

pi. S, figs. 1, 12, 7.

Mcijalociipnva t uhrrculosa llioiiuisi (Olsson), Schililcr, l!);iL', l'\)ssiliniii

Cat., 1 :Aniiiialia, Pais 55, p. 126.

Slii'll l;iis('. very he;ivy, ovoid-pyi-aniidal with a stroiiuly llattcufil \i'ii

tral surface aii<l a high t-entral dor.sal luinip; tlio spire is entirely (ini

eealeil in the adult by callus, this region of the shell is Hattenei

locally ilepressed immediately over the spire and on the right an(

hut

eft

sides of the posterior eanal; when viewed from below the outline of the

base appears broadly elliptical with the right niaigin more strongly

curved or convex than the left, and with the anterior end narrowed, poinl-

eil while the jjosterior 1,4 th is quite broad; the right side is not angled
as in (i. tuberculosa and instead carries a bi-oad depression nhich ex-

tends feebly upward onto the dorsal surface; aperture nairow and not
much wilier at the anterior end; viewed from above, 1he dorsal surface
is pear-shaped with a high central and very prominent hump; the pos-

terior-dorsal area is flattened, locally impresseil, rouinling on the sides;

the dorsal hump is very high, narrow, i>i-oniinent and exactly central in

position; there is a broa<l depiessed l)and on each siile beginning on the

ventral surface and extending upward onto the dorsal; the one on the
right is mucli wider and is partly res]>onsible in the develojiment of a

pronounced nuirginal ridge on the posterior dorsal-ventral margin; this

dei>ression extends but a short distance onto the dorsal surface so that
the left side of the shell in this region is strongly convex ; the left de-

pressed band is narrower l)ut continues quite to the base of the dorsal
hump; posterior c;inal is very deej), ridged on tlie sides; anterior canal
about a quarter as deep as the posterior and curved to the left; columella,
inner and outer lij:) concealed. Length IIS mm.; diameter of th'e Itase H:l

mm.; height 70 mm.— [Olsson, 19;U).]

Holotype.— Housed in the collections of the Paleontological

Jvesearch Institution, Ithaca, New York.

Type locality.—Pale Greda formation, Cabo Blanco, Peru.

Eocene.

SPECIES LIST OF NUCLEARIA

Nuclearia }>abbiana (Guppy) Plate 3, fig. 7

Pustukiria nucleus Linnaeus, Gabb, 1881, Amer. Phil. Soc, Trans., vol.

15, p. 236., (not C. nucleus Linnaeus).

Cjiprwa pustuhita Guppy, Guppy, 1874, Geol. Mag. London, vol. 1,

p. 440 (not of Lamarck).
Cypnea (/abbiano Guppy, Guppy, 1876, Quart. Jour. Geol. Soc, vol. 32,

jjp. 528-529, pi. 29, fig. 10; Maurv, 1917, Bull. Amer. Paleont., 5:29,
pt. 1, pi. 19, fig. 12, p. 116.

Pustularia gabbiana (Gupi)y), Pilsbry, 1922, Acad. Nat. Sci. Phila-

delphia, Proc, vol. 73, p. 366.

Ctlpnea {Pustularia) cjabbiana Guppy, Amlerson, 1929, California Acad-
fSci., Proc, 18:4, pp. 139-140.

Nuclearia gabbiana (Guppy), Ingram, 1939, Bull Amer Paleont.,
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L'4:S5, J)}..
;i;!7-;i;;s, pi. i, lig. i.

CiipropttriiKi (J.) pit.si iihihi i,ahii<iHa ((iui)))y), Bchildcf, 1[);>L', Fossil-

iuni Cat., 1 : Aiiiiiialia, Pais 55, p. 2(i7.

Oval-cloug'ato, rostratod at botli cihIs, suiiciiinly cuvcitNl witli lai'gi'

.siiiniiig i uliL'iclt's \v;;ic-ii ar;^ alniost circular upon the back, l)ut hccoine
(l{)iii;atc ami lia\c a ttMiilcncv to iini into ribs near tlic thickcucd ami
rogularlv gidoscd lip, whose dentations arc continuous with the ribs on
the outside. A doisal groove sepaiates the back into two nearly equal
halves. 'I he tubercles are larger than those of C. nucleufi.— [Gupjiy, 1.S76.]

/y(>/o/\'/'<'. -Numl^ered R 12852, Geoloi^^ical Society of London

Collectif^i, in I'ritish .Museum (Natural lIistor\), London,

Kngland.

I'ype locality.— Haiti. Lower Miocene (?).

The cowry lor whitdi I piojxise the above nanii' J^Ci/praa f/dhbiond'] has
hitheito been consi<lered l)y me to be ('. pusluhtta. and has l:)een identitied

by Gabb as (!. huvUuh. J think it nuiy be regarded as intermediate be
tween those two species; and it [iresents, I think, some eharaclei's which,
combined witli its distance in time and space from its nearest congeners,
may warrant a provisional specifie naine.— [('I'PPy, 1876.]

While this species has a geiu'ral resemblance to P. nucleus h., it dif

lers by the following charactei-s: the raised transverse lines which net
the tubercles together are more numerous and conspicuous; the tubercles
along the lateral margins are larger; the transverse ridges of the base al-

ternate in size, but the smaller oni's terminiite at the nuirgin of the aper-
ture in teeth ecjual to those terminiiting the laiger ridges; the teeth of
the columellar si<le do not extend entirely within the aperture, bu; end
on a sort of projecting ledge, inward from which a latticed-granulose

sculi)ture is seen. Finally, the aperture curves more to the left at the
upper end. Length 15.4 to 20.2 mm.— [I'ilsbry, 1922.]

This sjjecies has also been reported from the Miocene of the

Dominican Kepuhlic 1)\' V'auj^han and Woodring (iqji),

Maury (1917), Ingram (1939a), and Gabb (1881), and from

the Miocene of north Colombia l)y /Vnderson (1929).

SPECIES LLST OF CYPR/E:DL\
Cyprsedia carmenensis Clark

Cypntdia carmcninsix (Mark, 1!I4(), (ieol. Soc. Amer., Mem. 16, \\. ."il,

pi. 17, figs. 3, 4.

Shell medium in size, sculjitured by fairly heavy jirimary spiral ribs

with inlersj)aces about etjual to width of ribs; secondary spiral riblet

in each inters|tace ; aperture very narrow with a thickened wide outer
llji which is coveie<l by scmIcs of closely spaced ribs which are ])arallel

with but distinct from the ])rimary ribs on main surface; jirimaiy spir-

als covei' iniu-r liji but heic interspaces are nuudi nairower and secondary
riblets are lacking; ajtex of shell and antei'ior end broken. Dimensions
. . . height about 22 mm., maxinuun width about 17.4 mm.— [Clark, 1946.]
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Holotype.—Numbered 34988 in the Universit\- of California

Inve'tebrate Paleontology Collection, Berkele\ , California.

T\pc locality.—University of California Number S8054, about

1.5 km. east of Loma Viento near Carmen Well No- 2, Bolivar,

Colombia. Eocene.

The most distinctive character of this species is the tliickened outer lip

witli the heavy, closely spaced ribs parallel hut distiilct and more numer-

ous than the primaries on the main surface.— [Clark, 1946.]

Cyprsedia chira Olsson Plate 2, figs. 3, 4

Cyprcpdia chira Olsson, 19:U, Bull. Amer. Paleont., 17:6:!, pp. 93-94,

pi. 17, figs. 9, 12; Schilder, 19;jl.', Fossilium Cat., l:Animalia, Pars

55, p. 211; Ingram, 1942, P,ull. Amer. Paleont., 27:lU4, p. 7.

Shell small, jjyriform, the anterior end somewhat produced, narrowed,

the posterior pointed and extended beyond the concealed spire; dorsal

side strongly convex, the ventral side of body-whorl narrower and less

convex; aperture narrow, curved or subcircular in outline, slightly wider

in the columellar region and extended above the spire at its posterior

end; outer lip a wide thickened band, ridged on tlie dorsal side; surface

strongly sculptured with about ."54, regular, revolving narrow cords sep-

arated by much wider interspaces, each interspace often carrying a small

interstitial thread; the revolving cords cross the thickened outt^r lip and
the ventral side of the body-whorl; interior of inner and outer lip con-

cealed. Height 29.5 mm.; diameter 19.5 mm.; height 16 mm.— [Olsson,

19;}1.]

CyprcBdia chira is fairly common in the Chira shales near Casa Saraan

and Quercotilla and a few specimens which may belong to this species

have been collecteil from the Piuita Bravo grits. A species of Cyprcedia

rej^resented in our collections by very fragmentary material, occurs in

tiie basal Talara beds of Yasila.— [Olsson, 1931.]

Holotype.—Numbered 2102 in the Paleontological Research

Institution, Ithaca, New York.

Type locality.—Mancora formation, Punta Bravo grits of

Caleta Sal, and Chira formation, near Casa Saman and Quer-

cotilla, Peru. Peruvian Oligocene (lower Oligocehe).

This is the only species of Cyprcedia reported from tlie West-

ern Hemisphere not assigned to the Eocene. Thi-ee North

x\merican species belong to the genus Cyprccdia. These are

:

Cyprccdia jenestralis Conrad, Jackson, Mississippi, upper Eocene,

Cyprccdia gilberti Palmer, Monroe County, Alabama, Claiborn-

ian, middle Eocene, and Cyprccdia sttbcanccllato (Johnson),

Bastrop County, Texas, lower Claiborne Eocene. One species,

Cyprccdia carmenensis Clark ( 1946) occurs in the Eocene of

Colombia,
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KxI'l.AXATION OF I'LATE 1 ( •")

)

Fijrurc Patje

1,2. Cypra>a henikcri potreronis Injrram 11

Hololypc; approximately natural size.

3. Cypraea henikeri Sowerby 51

.Approximately natural size.

4.5. Cypra-a morriami Ingram 55

Plolotype; natural size.

(),7. C> pr»a almirantcnsis Olsson 42

Holotype; natural size.



Pl. 5, Vol. 31 Bull. Amer. Paleont. No. 120, Pl. 1
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Figure Page

1. Cyprapa (uherse Ingram t)l

Holotype; approximately natural size.

2. Cypraea andersoni Ingram 42

Holotype; approximately natural size.

o,4. Cypriedia chira Olsson 67

Holotype; natural size.

5,6. Cyprjea parisimina Olsson 57

Holotyi)e; natural size.

7,8. Cypraea boggsi Olsson 46

Holotype; natural size.

y,lU. Cypraea gurabonis Ingram
Holotype; approximately three times natural size.

Not fouiid on west coast of Anu'ficas; confined to Mio-

cene of Santo Domingo.
11,12. Cypra'a squyeri Campbell 59

Holotype; times two.

13.14. Cypraea bartschi Ingram 45
Holotype; approximately natural size.

15,16. Cypraea oakvillensis VanWinkle 56

Holotype; natural size.

17. Cypraea spurcoides Gabb 14

-Apiiroximately natural size.

18, lU. Cypra'a simiensis Nelson 59

Approximately natural size.



Pl. 6, Vol. 31 Bull. Amer. Paleont. No. 120, Pl. 2
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hJxl'LANATKiX OK PLATK .'. (7)

Figure Page

1. (iisortia clarki Ingram 65
Holotype; natural size.

2,3. Cypraea kemperip Nelson Sr)

Natural size.

-1. Cypriea fresnoensis Anderson 51

Holotype; natural size.

5,6. Cypraea cinerea morinis Ingram 49

Holotype; natural size.

7. Nuclearia gabbiana ( Guppy ) 65

Natural size.

8. Cyprjea spurca Linnaeus 38
Natural size.

9. Cypra-a novasuma (Nelson) 56

Holotype; natural size.

10. Cypraea mathewsonii Gabb .7
Holotype; natural size.

11. Siphocypraea problematica Heilprin 12

Lectotype; natural size.

12. Cyprsea cinerea limonensis Ingram 48

Holotype; natural size.

13. Cypraea noulei Maury 11

Holotype; natural size.



Pl. 7, Vol. 31 Bull. Amer. Paleont. No. 120, Pl. 3
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NEW FOSSTT. CYPR.EID.F: FROM V1>:NKZLT.LA AND
COLOMBIA*

By

WILLIA^r Marcus iNORAisr

Midls Collei^e, Calihjrnia

One new ^enus and fonr new species of CvpncidcC are heiein

(:lescril)eil from tlie Miocene of X'ene/.nela and one new si)ecies

from the Miocene of Colombia. Tlie specimens upon which the

species are based are a part of the Standard Oil collection housed

in tlie ^luseum of Paleontology of the lhiiversit_\- of California,

Berkeley, California. The writer wishes to express his apprecia-

tion for the cooperation gi\en him b\- the late Dr. Bruce L. Clark

who lent tlie material to the writer for descri])tion. Acknowled';-

ment is due Dr. Herdis Pentson of the Standard Oil Com[)an_\-

for supplying locality data.

Genus MARGINOCYPRiEA, new genus

This generic name is applied to an extinct species of Cyprseidse

which has no columellar lip bounding the columellar side of the

posterior canal. A welPdetined unilateral groove around the

right shell margin is prominent The terminal ridge extends on

to the lateral surface of the anterior columellar lip canal and is

plain!) discernible in lateral view. These characteristics com-

bine to mark a distinct genus. Long experience in w(jrking with

the C\pneidce indicate that these characteristics are mature ones

rei)resentative of full}- adult individuals. The genotype is desig-

nated Mariiinocyprcca panu/itaiia.

Marginocyprita parajjuana, new species Plate 1, tigs. 1, 2

Shell oval-elongate; stri n-; unilateral groo\e runs over dorsum

of right posterior canal lip. alon;; right side of shell to terminate

above anterior canal; outer lip teeth extend (jver entire base on

anterior one-fourth of shell, au'l extend over api)roximately one-

lialf of base for the ren.KiincV'" of the outer lip; fossula absent;

outer lip teeth iPittened. 1.70 to i mm. broad at outer margin of

base, and becoming sh.arj) and onp- a fraction of a millimeter

broad as they 'lU'Ne o\er the outer li]) into the a])erture; inter-

"Tlii^ work \va;; 8U]i|iurt(.'ii Ijv u yiaiit-in-aid t'loui tiie ISignia Xi Ee-
r.oareli Finn I.
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stices of outer lip teeth alioiit one niillinieter ; outer lip teeth are

raised over base, jj^iving it a deeided corrugated appearance; col-

uniellar teeth are confined to the ai)erture except for the anterior-

most three which extend from 4 to i mm. over base; anterior

four columellar teeth extend into ajK'rture of columella and pro-

trude free from columella into shell from i to 2 mm., the most

anterior of the four is 14 mm. in length ; remaining columella

teeth are from 6 to 7 mm. long ; columellar teeth start as nodules

on the columellar lip, extend as raised ridges into the ajieiture, and

end as small nodules witiiin the aperture ; interstices vary from

I to 1.50 mm. in width ; anterior canal 7 mm. broad in frcjnt.

narrowing to 3 mm. behind; anterior canal 9 mm. long; poster-

ior canal 6 mm. broad by 5 mm. long ; anterior canal slightly

curved to the left; ai)erture () mm. wide anteriorl}-. 4 mm. wide

posteriorly.

Dimensions.—Length, 58 mm. ; width, 30 nnii. ; lieight, 30 mm.
Holotypc.—Housed in the University oi California Museum

ftf Paleontolog}-, Berkeley, California.

Type locality.—Approximately 300 meters south of Casa Can-

taure which is about 10 kilometers west of I'ueblo Nueve near

San Jose, Paraguana Peninsula, Venezuela. University of Cali-

ff)rnia localitx Number .^-8360. L'i)per Mi(»cene undifferentiated.

Collected by .S. P,. Henry and J. P. Bailey.

Discussion.-—The preservation in the holotype is excellent.

.\r[ in<lication of the original coloring is i)reserved ; the base and

sifles were apparentl}' wliite or creamy, and the dorsum a uni-

form grey-flesh color. The metat\i)e is fragmentary with the an-

terior columellar tooth region missing. The measurements of

the metatype are: length, 79 mm.; breadth, 50 mm.; heiglit. 35

mm. Thus there is a consi<lerable size variation in this si)ecies.

Cypraea fossula, new species Plate 1, fig. 3

One of the most notable ciiaractcristics of this species is the

huge fossula on the anterior columellar side of the aperture. This

fossula is depressed ap])ro.\imately 7 mm. from the base of the

columella li]) and is strongly toothed ; its length is 10 mm., and

its maximum breadth of 3 mm. is attained just behind the anter-

ior canal; anterior canal is turned toward the left, breadth about
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4 mm., and lenj^th 4 mm. ; posterior canal vertical, neither turneil

toward the rii.;ht or left, 2.50 mm. broad, 7 mm. loni^- ; anterior

and posterior canal lips hut little produced; spire obscured by a

heav\' callus, but nevertheless its outline is still visible ; shell

base tlat, neither lip lieinji;' rounded ; teeth of columella lip most

j-rominent on the anterior one-fourth of the shell; C(jlumellar

teeth evenly spaced one millimeter apart over the lenifth of the

columellar lip, and with the exception of the first nodulelike

four the\- are linelike; outer lip teeth linelike, evenly distributed

over the len<,'th of the lij) about one millimeter ajjart ; teeth of

both lii)s are confined to the ajiCrture mari^-ins ; aperture widest,

9 mm. anteriorly and narrowest posteriorly, 3 mm. over the ex-

[)anded columella.

Dimensions.—Leni,^th, 43 mm.; breadth, 36 mm.; iiei,i,fht, 21

mm.
Hololypc,—Housed in the .Museum of PaleontolojL^ry. I'nixer-

sity of California, Berkeley, California.

Type loealitx.—Approximately 300 meters south of Casa Can-

taure which is about 10 kilometers west of Pueblo Xueve near

San Jose, Paraj^^uana Peninsula, X'enezuela. Lniversity of Cali-

fornia Number S-8360. L'pper Miocene, undifferentiated. Col-

lected b\ S. P>. Henry and J. P. Bailey.

Discussion.-—In outline the siiell is similar to the Indo-Pacihc

si)ecies. Cyprcca carneola Linnaeus. This species is based on the

hiolotxpe which is well preserved. The aperture is free of matrix

thus revealini,' the interior and the teeth. The anterior canal lii)S

are but slig-htly fractured, and there is a hole in the shell in the

posterior area on the left side.

Cypraea projecta, new ripecies Plate 1, fips. 4, 5

Anterior canal very stroni,dy tilted to the left, 5 mm. broad,

13 mm. long; anterior canal is bordered by earlike flan<(es, only

the left one Ijeini,'^ present on the hol«jty])e; earlike left rtanj^e is

10 mm. broad by 15 mm. lon_i(; ma.ximum width of aperture, 9

mm . is reached just behind i>r)sterior canal ; uniformly spaced

teeth extend along both columellar and outer lii)s ; teeth are con-

fined to lip Ijorders and are nodulelike; posterif)r canal deeplv

notched and turned to the left, notch is 7 mm. deep, and extend>

about 22 nmi. upward from the shell l)ase
;
posterior canal 4 mm.

wide at base and 6 mm. wide at maximum width above base on
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f)i>sTfiior area of shell.

Dinic>isio)is.— Leni^tli, ^'3.50 mm. ; Ijix-adtli, 43.75 mm. ; hcij^lit,

;3 mm.
HoJotypc.—Housed in the Museum ol 1 'alcontolot^'} , I ni\ei'-

sity of California, T'erkeley, California.

Type locality.—Town of Tubera, Dept. Atlantico, C'olonihia

I'niversit}" of California locality Number S-8008. Cpiier middle

Miocene. Collected by j. L). Wheeler and M. Steineke.

Disciissioii.—The single specimen is well ])reserved except

where the earlike flange has been l)roken awa\ on the outer lip

side of the anterior canal. The aperture is hlled with a tougli

matrix thus obscuring the full interior. This species appears to

be related to the largely Miocene "Cyprcca hcnikcri group" of

C_\pra^ida\ consisting of Cypnca liciiikcri .'^owcrby from the Mio-

cene of Santo Domingo. Costa Rica, and I'anama, (Ingram,

1939. 1942") ; Cyprcca hcnikcri pofrcronis Ingram and Cyprcca

lunilei Maury from the .Miocene of Santo Domingo, (Maury,

1917), (Ingram, 1939) ; Cyprcca iiicrriaiiii Ingram from the Mio-

cene of Panama, (Ingram, 1939) ; and Cyprcca Jicnikcri anian-

diisi Hertlein and Jordan from the Miocene of Lower California,

(Hertlein and Jordan, 1927). The "i)ossibl\ Pliocene" species,

Cyprcca cayapa Pilsbry and Olsson from I^cuador, ( Pilsbry and

Olsson, 11^41) and the living species, Cyprcca nins Linn;eus,

found in the waters about Venezuela and Colombia are likewdse

related to this new species.

The earlike flange at the anterior canal readily separates this

species from others which ha\e l)een described to date.

Cypraea ^rahami, new species Plate 2, fi.trs. H, 7

Anterior canal circular in outline when viewed from the front.

slightly turned toward the left, 5 mm. broad at .anterior front of

.shell; canal bordered by a fiat flange 13 mm. liroad by 13 mm.
long on the outer lip ; columellar flange destroyed ; posterior canal

incised 8 mm., canal notch extends uj) from base approximately

28 mm., canal 5 mm. brcjad ; ajx^rture widest anteriorly, 11 mm.,

narrowest, 8 mm., just behind posterior canal ; columellar teeth

])Oorly fleveloped, 14 in number, confined to the lip margin, tlie
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anterior () hcin,^" [)iT)iniiu'nt ; all are linelike raised ridges ; outer

li]) teeth 19 and more i)roniinent than those on columellar li]);

those alony anterior one-half of shell hein^' prominent and cur\-

in'^- upward into the interior of the sliell, while those on ])osterior

one-half are harely discernihle ; two very lari^e nodules are [)rcs-

ent on the posterior one-fourth of the dorsum; the lateral mar-

;^"ins of tlie shell are I'oui^'hened slii;iitl_\ ])}• hroad dorso-\'entrally

running" ridges.

Dimensions.—Length, 80 mm. ; hreadth, 55.25 mm. ; height,

_! I mm.
Holotvpc.—Housed in the Museum of Paleontology, L'niver-

sity of California, Rerkelex', California.

Type loeality.—About 400 meters south of 15 degrees west of

hcnise at Las Calderas, Island of Cubagua, Nueva Es])erata, ele-

vation 12 meters, Venezuela. I'niversit}' of California locality

Number S-122. l'j)[)er Miocene. Collected 1)_\' P. Andrews. C.

T. Newcomb, and L. W. Henr}-.

Discussion.—The shell is well preserved. The columellar

llange of the anterior canal is missing. A piece is missing from

the nodule on the left side of the dorsum. This species is a

member of the "Cyprcea henikcri group."

This species is named for Dr. Herbert W . Graham of the De-

partment of Zoology at Mills College who has often aided the

writer in his work on fossil Cy prjeidee.

Cypraea rugosa, new species Plate 2, figs. 8, 9

Idle ])Osterior surface and the sides of the shell are marked b_v

numerous ver\- slightK' raised ridges; there is one nodule on the

right side of the dorsum aljout midway back from the anterior

end. (This probal)ly represents an individual variation, and spe-

cimens will no doubt be found with two nodules) ; excellent shell

[.'reservation indicates that a second nodule w^as never present in

tlie holotype ; anterior canal very sharply turned to the left, 4

mm. broad b}- 13 mm, long; canal bounded by two flanges, that

on the right fragmented ; left flange 13 mm. broad by 13 mm.
long; right flange 12 mm. broad; posterior canal deeply notched,
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!;•; mm. lonu; hy ly mm. l)r();ul ; posterior canal lips im-qual, that

oil tlie left being hea\icr and noticealjly more produced; a])er-

ture widest, 8 mm., at anterior end, narrowest, ') mm., just be-

hind posterior canal ; teeth on ccjlumellar lip of a fairl\' uniform

si.re and in the form of prominent raised hnehke ridges ; these

teetli form a band along the columellar lip of the ai'erture, the

band increasing in width from the anterior to posterior ends

of the aperture; columellar teeth number K), the shortest tooth

4 mm. in lengtli. l)eing placed just behind the anterior canal, and

the longest 8 mm. in length, being placed midwax on the colum-

ella : outer lij) teeth prominent and incurved into interior of shell,

2.1 in number; they are linelike in the form of raised ridges.

Dimensions.—Length, 72.50 mm ; breadth, 58 mm. ; height,

40 mm.
Holotypc.—Moused in the Museum of Paleontology, rniver-

sit\ of California. Pierkele}', California.

Type loealily. About -|00 meters south of 15 degrees west of

house at I.as Calderas, Island (jf Cubagua, Nueva b'.sperata. ele-

\'ation 12 meters, Venezuela. University of California locality

Number S-122. L'pper Miocene. C'ollected b\ P. Andrews, C.

T. Newcomb, and L. \\'. Henry.

Diseiission.—The lujlcjtype is one of the "Cyprcra heuikeri

group."
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Exl'LAXATION OK PLATE 1 (S)

Figure Pajre

1,2. iMarjjinocyprjva para^uaiui, n. sp. 3

Ilolotype; approximately natural size.

:J. Cypnra fossula, n. sp. 4

ilolotype; appi-oxinuitely natural size.

4,5. Cypraea projecta, n. sp. 5

Holoiype; apiivoximatoly natural size.



Pl. 8, Vol. 31 Bull. Amer. Paleont. No. 121, Pl. 1
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PLATE 2 (9)
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1']XPI,AXATT0N OF PhATE 2 (!))

Fiyiirc Pagf

fi, 7. Cypraea Rrahami, n. sp. 6

Holotype; approximately natural size.

8, y. Cypriea rugosa, n. sp. 7

Holotype; approximately natural size.



Pl. 9, Vol. 31 Bull. Amer. Paleont. No. 121, Pl. 2
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CHECK LIST OF THE CYPR^ID^ OCCURRING TN THE
WESTERN HEMISPHERE

By

William Marcus In(jRam

Mills College, California

INTRODUCTION

Included herein is a list of fossil and living Cyijneidsc from

the Western Hemisphere. This work • supplements Schilder'.-

(1932) most useful paper with additions.

Certain species which have been clescriljed from casts are

included here in a doubtful grou]). The great majorit)" of these

do not show shell characteristics which would readil}- enable

one working with the Cyprseidse to separate one species from

another or even to separate genera.

The work in which each species was described is included in

the bibliography, with other references which seem important,

in the case of species found only as fossils. In dealing with liv-

ing species the reader is referred to at least one important refer-

ence dealing with tlie species in the Western Hemisphere. The
geologic age of each species is recorded with the general area

in which it is found.

The family is represented in the Western Hemis])here In' eight

well-defined genera, namely Cyprcca, Gisorfia, Cyprccdia, Nti-

clearia, Piisfiilaria, Sipliucyprcro, Sidcocyprcca, and Margino-

cyprcca.

One hundred and sixteen species are here listed as belonging

to the Cyprjeidce in the Western Hemisphere. Certain species

that have been descri])ed as Cyprseidse, on examination have not

proven to l)elong to this family of mollusks and are therefore

not mentioned here. I^leven species, l:)eing casts, are placed in

a doubtful group. Of the 116 species and subspecies, loi

species and subspecies are assigned to the genus Cyprara. seven

sjaecies to the Cypncdia, three s])ecies to the (iisorfia, anrl one

species each to the genera Siilcocyprcca, Siphocyprcca, Xuclcaria,

Pustularia, and Marginocyprcea.
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On lia\ iiii^' to use c|iiesti()nal)lc ai;e refcMences occasionally.

the ii6 species and subspecies of CvpraMthv have the possible

following distribution: Cretaceous, two occurrences; Paleocene

(?) of Schilder (1939), three occurrences; Eocene, 31 occur-

rences ; Olijj^ocene, 8 occurrences ; Miocene, 48 occurrences

;

Pliocene, 14 occurrences ; Pleistocene, 10 occurrences ; Recent,

22 occurrences. If the age is marked Oligocene ( ?) Miocene

under a species, it is listed in each jieriod in the above a,L;c dis-

tribution.
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CHECK LIST OF THE SPECIES OF CYPR./EA

alabamensis de Gregorio
Do Gregorio (1890),i Inji:ram (1942).

Fossil distribution.—Middle Eocene, Alabama.
albujrinosa Gray

Wiiiimer (1880). iStennis; (189:!, 1894). DalL and Oclisiier (1928),

Strong anil Hanna (19;:!0a, 1930b), Schilder (19;!2, 19:!9), Schilder

and Schiltler (1939), Ingram (1947c).

Fossil distribution.—Sul)fossil, Mexico.

Recent distribution.—Lower California, Mexico, Cialajiagos Islamls,

Panama.
aliena (Schilder)

Schilder (1939).
Fossil distribution.—I'liocene or Pleistocene (?), Trinidad.

almirantensis Olsson
Olsson (1922), Schilder (1932), Ingram (1947).
Fossil distribution.—Miildle Miocene, Panama.

alumensis Ingram
Ingram (1946b).
Fossil distribul ion.—INIiocene, Cnlja.

americana (Schilder)

Schilder (1939).
Fossil distribution.—Miocene, Cnba.

andersoni Ingram
Ingram (1947b), Anderson (1929).
Fossil distribution.—Miocene, Coloml)ia.

ang'uillana Cooke
Cooke (1919), Schilder (1932).
Fossil distribution.—Lowei- Miocene ( ?), Crocus Bay, Anguilla.

angustirima Spieker
Spieker (1922). Hanna and I.sraelsky (1925), Schilder (1932), Ingram

(1947).
Fossil distribution.—Miildle Miocene, Peru.

angustirima hyaena (Schilder)

Schilder (1939), Ingram (1947).
Fossil distribution.—Upper Oligocene or lower Miocene, ViMiezneht.

1 In the case of species found only as fossils the first reference cita-

tion refers to the original description; subsequent citations refer to cer-

tain other publications that shoulil be consulted in working with the spe-

cies in the Western Hemisphere. In the case of living species all cita-

tions deal with references to the species in the Western Hemisphere.
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annt'tta^ Dall

Dull (!!)()!», 1!)1U, 1!)LS), KicinT 0S4;j), ISteanis (iSiH, ISDI), Olssoii

(1924), Jordan (1924, lOiSG), Grant and (ialc (1!>;!1), Schilder (19o2).

SchiMor and Schildi'r (19:59), Ingrain (1942, 1947).
Fossil dislributioii.—Pleistocene, Lower California.

Ixcvenl dislribiiUoii.—Lower California, Mexico, Peru.
appaIachicol<e Ingram

In.uram (1947).
F(i.s.'<il distributioji.—Miocene, Florida.

araliicula Lamarck
btearns (1891, 1894), Jordan (1924, 19;U<), Olsson (1924), Strong and
Hanna (19,'?0), Grant and Gale (19;il),

'

Hcliilder (19;!2), I'aliiier and
Ilertlein (I9;i6), Schilder and Hcliilder (19;!9), Ingrain (19-12, lil47,

1947c).
Fos.sH distribution.— Suhfos^iil, Mexico; I'leistocene, Lower California.

Mexico.
Becent dislributinii.—Lower California, Mexico, Costa Kica, i'anania.

Galajiagos Islands, Ecuador, Peiii.

ballista Dall

Dall (1915), Schilder (19;;2), Ingram (1942).
Fossil distribution.—Oligocene (?), Florida.

harilettiana Maury
>'aury (1912), Schildei' ( l!);;2, 19;'.!)).

Fos.sil dislribulidit.—LoceiK", Ti'inidad.

bartschi Ingram
Ingram (19;;9, 1942, 1947).
Fossil distribution.—Pliocene, Costa K'ica.

bayerquei Gabb
Gabb (1854), Stewart (192G), Schilder (19:'2), Ingram (19-12, 1947),
Keen an<l Beritson (1944).

Fossil distribution.—Upper Eocene, California.

boggsi Olsson
Olsson (1928). Schilder (19152), Ingram (1942, 1947).
Fo.'isil distribution.—Upper Eocene, Peru.

camphelliana Pilsbry
rilsbry (1922), Schilder (19;!2), Fiigram (19::9a).
Fii.ssil distribution.—Miocene, Santo Domingo.

cariba-a (Schilder)

Schilder (19:59).

Fossil distribution.—Miocene (?), Carriacou Island.
carneola Linnaeus
Gabb (1881), Schihler (19:!2), .Schilder and .Scliilder (19:;!»), Ingram

(1947).
Fossil distribution.—Pliocene, Costa Rica ( ').

Recent distribution.—'Not reported living in the Western Hemisphere.
carolinensis Conrad

Conrad (1841), Schilder (19:52), Ingram (1942).
/''O.S-.S/7 disfribulioii.- U])|ier Miocene, North Car(dina.

carolinensis floridana Mansfield
Mansfield (19:;l), Ingram (1942).
Fossil distribution.—Upper Mioceiu', Florida.

castacensis Stewart
Stewart (192«), Gabb (1869), Dickerson (1916), Anderson and Hanna

(1925), Schilder (19;!2), Yokes (19:59). Ingram (1942), Kee)i and
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BiMitsoii (1!)44), lugrani (1947).
I<'(is,sil disirihnlioii.—U[ipor Koccik', (.'alif'oniia.

cayapa Pilsbry and Olsson
i'ilsbry and Olssoii (1941), Ingram (1947).
Fos.sil distrihutiuii.—Pliocene, Ecuador.

cervinetta Kiener
Wininier (1880), Stearns (1891, 189;!), Pilsbry and V'anatta (19012),

Presbrey (191:5), OLsson (1924), Dall and Oclisner (19l!8), Strong
and Hamia (19o0), Scliilder (19;;2), Schilder and Scliilder (19;i9),

Ingram (1947, 1947c).
Fossil distribution.—Pliocene, Seymour of Galapagos Islands.

Recent distril) ntion.—Lower California, Mexico, Panama, Ecuador, I'eiu,

Galapagos Islands.

ccrvuB Linnaeus
I'resbrey (191;!), Scliilder (lo;!:^), Scliilder and Scliilder (19;J9), In-

gram (1947).
Fossil distriinition.—Pleistocene, Bermuda.
Ix'ectnl distribution.—Florida, Cuba, east coast of Mexico.

chilensis Philippi

Philippi (1887), Scliilder (19;!2), Ingram (1947).
Fossil distribution.—Pliocene ( ?), Peru.

chilona Dall

Dall (1900), Scliilder (19;!2), Ingram (19;!9b, 1947b).
Fossil distribution.—Middle Miocene, Florida.

cinerea Gmelin
Gabb (1881), Verrill (1904-07), Pilsbry (1922), Olsson (1922), Scliilder

(1932, 19;59), Scliilder and Scliilder \l9;J9), Ingram (19;i9a, 1947).
Fossil distribution.—Pliocene, Costa Rica, Colombia; Pleistocene, Bar-

bados; subfossil, Bahamas; Miocene, Santo Domingo, Costa Kica.
Recent distribution.—Circles the Caribbean through tue Bahama Islands,

the Greater Antilles to Trinidad, Brazil, Venezuela, Colombia, Hon-
duras, and Mexico.

cinerea limonensis Ingram
Ingram (1940b. 1947).
Fossil distribution.—Pliocene, (Josta Rica.

cinerea morinis Ingram
Ingram (19;J9b, 1947).
Fossil distribution.—Pliocene, Costa Eica.

cinerea rutschi (Schilder)
Scliilder (19;i9), Ingram (1947).
Fo.ssil distribution.—Miocene, Haiti.

costaricaensis Ingram
Ingram (1940b, 1947).
Fossil distribution.—Pliocene, Costa Rica.

darwini Ingram MS.
Ingram (1947, 1947c).
Fossil distribution.—^Subfossil, Galapagos Islands.

dominicensis Gabb
Gabb (187;!), Maury (1917), Vaughan an<l Woodring (1921), Pilsbry

(1922), Olsson (1922), Schilder (19;i2, 19;i9), Ingram (19;!9, 1947)'.
Fo.ssil distribution.—Miocene, Santo Domingo, Trinidad, Panama.

eosmithii Aldrich
Aldrich (1886, 192o), Schihler (19;i2, 19;:i9), Ingram (1942).
Fossil distribution.—Eocene, Alabama.



10 Bulletin 122 146

estellcnsis Aldrich

Al.lrjcli (1!)-1), ychiiaur (.lit;;:!). IiiKniiii (.ISi-li;).

7''«.v,s(( (ti.SiiiOution.—Eocene, Ahiliaina.

fussula Ingram
liiuiam (1947.1).

Fo.ssil (lif<(iihuti<>ii.-^Vi>['VV .Mioeciie, X'cm'zucla.

gillei Jousseaume
HcTtleiii (li);'.7), acliil.ler il!i:i-), Ingrain (l!»:;7), yciiil.lcr ami Scliil'lcr

iy;!9).

i'os.viV distiihnlioit.— Ndiu' in tlie Wcstrrn llcniiisithere.

liccent ditttribiitioii.— In the Western I leinis|)herc' it has only lieen re-

ported from Clipju'rlon Island.

grahami Ingram
Ingi-ain (,l!l47d).

Fn.s.sil (li.shihiilioii.— l'ii[K'r MiiK-ene, X'ene/.uela.

guarabonis Ingram
Ingram (iSt.Jihi).

/•'o.s-.v(7 (/i.s-?ri7>(//(ru(. Mioeene, I )oniinic;.ii lii'iiulilie.

healeyi Aldrich

Aldrich (1,S!)4, 192.'.), 8childer (19;]2).

p'o.s.sil di.strihiiliiiii.—Oligocene ( ?), Mississippi.

hidlprini Dall

Dall ilS!)(l). Schilder (19:;2), Ingram ( liK'.Mh, 1942).

y-'ox.s// (ti.sirihiil i<>it.--ljO\\'{'v Miocene, I'Moi'ida.

henikeri Sowerby
fcjowerbv (lsr)(l), (iuppy (l.S()7), Jabh (1S7;;), Harris (1921), \aug'iian

and "Woodring (1921), Filsbry (1922), Maury (1925), Anderson

(1927), Schilder (19;{2, 19;!9), 'Ingram (19;;9a, 1942, 1947).

Fossil di.'<trihuti()n.—Miocene, iSanto Domingo, Panama, Costa Kica,

Colondiia, Venezuela.

hfuikeri amandusi Hertlein and Jordan
Ilrrtlein and Jordan (1927), Schilder (19;;2). Ingram (1942, 1947).

Fo.s.sil disliihiilioii.—Lower Miocene, Lower (California.

henikeri isthmica (Schilder)

Brown and J'ilshry (1911), bchilder (I9i2r., 19;;2), Ingram (1947).

Fossil distrihu(i())i.—Miocene, Panama.
henikeri potreronis Ingram

Ingrain ( 19;i9a, 1942).
/•"n.v.vi/ (lislriljic init.— Miucrne, Diiminican liepuhlic.

hertleinii Ingram
Ingram ( 19-t71)).

Fossil distrihutioit.—Mioceiu', I'doiida.

isabella Linna.'u.s

Gabb (1881). Maiirv (1917), Pilsbry (1922), Woodring (1928), Hert-

lein (19:57), Sclii'hler (19:'.2, 19:;9j, Schilder and Schilder (19:19),

Ingram (19:i9a).

Fossil distrihufioii.~-M'n>rv\\(', Dominican Kepnlilic, \'enezuela, .lamaica,

Trinidad.
liecrnt distrilii^lioii.— (.'\\]t\>vvU)\\ Islami is the only locality where this

sjK^cies has been fonnd in the Wcslci'n Hemisphere. It has an Indn-

Paidfic distiibutiiin.

isabella-mexicana Steams
Stearns (l89:^,a, 1878, 1894), Strong and llanna (19:10), Schilder (1924,

1927, 19:i2), Hertlein (19:17). Schild<M- and Schilder (19:i9), Ingram
(1947, 1947c).
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Fossil ili.slriliiil ion. Not _vc1 ici'oiii'.l in llic I'ossil state.

h'rrciil (lislrihulidii. Ia)\\vv ( ^iilil'oiiiia, Mcxit'u, Oalajiagos Islands.

jacksonensis Johnson
Joimsoi) (1899), Seliilder (19;!l2), Ingram (194l>).

FdssU disiributi())i.—Upper Eoccue, Mi,ssissi[ipi.

kemperae Nelson
Nelson (1925), Seiiihler (19;!2), Ingrain (1942), Keen and Hentson

(1944).
Fiissil distribntinii.—Lower Eocene, California.

kennt'dyi Harris
Harris (1895), Sehilder (19;!2), Palmer (19:!7), Ingram (1912).

Fossil distribution.—Lower Eoeene. Texas; lower Clailiorne near Orange-

burg, South Carolina.

ludoviciana Johnson
Jolnison (1S99), ttehilder (lit;',2), Ingram (1942).
Fossil distrihvlioii.—Upper Eocene, Louisiana.

niathewsonii Gabb
Gabb (1869), Anderson and Ilanna (1925), tStewart (1920), ,:'c'>iMer

(19;!2), Ligram (1942).
Fossil distribution.—Upper Eocene, California.

merriami Ingram
Ingram (1939a. 1947).
Fossil distribution.—Miocene, I'anama.

monefa Linnaeus
adiilder (19;'.2), Hertlein ri9;;7), Schilder and ydiilder (19;;9), Ingram

(1947).
Fossil distribution.—There are no recoids of this species in the fossil

state in the Western Hemisphere.
Eccent distribution.—The species has only been lepditi-i t'r;)ni ( 'oeos

Island and the Galapagos Islands in the Western IIemis[ihere ; it is

an Indo-Pacific species.

moritura (Schilder)

Schilder (1939).
Fossil distribution.—Miocene, Haiti.

mus Linnaeus
Schilder (19;!2), Schilder an.l Schilder (19:;9), Ingram (1947).
Fossil distribution.— Tlieie are no records yet reporte(l.

Ii(C( lit di.i-triJiution.—(.'olomljia and Venezuela.
nigropunctata Gray
Winimer (1880), Stearns (1891, 1893), Pilsbry and Vauatta (1902),

Peile in Bosworth (1922), Olsson (1924), Tmnlin (1927), Dall and
Ochsner (1928),- Sebihler (1932), Hertlein and Strong (1939),
Schilder (1939), Ingrrnn (1947, 1947c).

Fossil distribution.—Pleistocene, Galapagos Islands; Pleistocene (?),
Peru.

Eerent distribution.—Galapagos Islands, Ecuador, Peru.
noueli Maury
Maury (1917), SchiMer (1932, 1939), Ingram (1939a).
Fos.sil diMribution.—Middle Miocene, Sanfo Domingo; Miocene J.-.maica.

novasuma (Nelson)
Nelson (1925), Schilder (1932), Ingram (1942, 1947).
Fossil distribution.—Lower Eocene, California.
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iiuculdidi's Aldrifh
Alurieli (l!)U;;j, JSt'liildor (l!);!2), I'alnu';- (lli:i7), Iiigrnin (ntll^).

Fossil distribution.—Middle Eocene, Alabama, Mississippi.

oakvillcnsis VanWinkle
\":ni Winkle (li'lS), Weiiilder (iy;i2), Ingram (19-12, li)47), Weaver

(U»42j.
Fti.ssil distribution.—l.uwer Oligueene, Washington.

parisimina Olsson
Ulsson (1922), Seliilder (19;i2), Ingram (1!)17).

Fossil dislribution.—Middle Miocene, Costa liica.

pennse (White)
White (1SS7), Manry (1924).
Fossil distribution.— Listed as a Cretaceous t(>ssil in the oiiginal de

scription ; the age, howexcr, is Miocene, Brazil .( Maniy, l!)l.4j.

pijiquayensis Clark
Claik (1946), Ingram (1947).
/''o.s.sf/ disiriliut i(in.~ Kecene, Cohimliia.

pilsbryi Ingram
Ingram (19;>9c).

Ff>.\sil distribution.- MiiH-cne, North L'arulina.

pinguis Conrad
Conrad ( 1.S54 in Wailes), irichi]<lei- (19;!2), Ingiam (1942).
Fos.yil distribution.— Upper Eocene, Mississippi.

projecta Ingram
Ingram (1947d).
F<is.\il distribution.— I'jiper midillc Miocene, Cohimliia.

quagga ( Schilder)

iSc.iilder (19;i9), Ingram (1947).
Fossil distribii t ion.—Miocene, N'enezuela.

rashleie:hana Melvill

tciiilucr (19;i2j, ISciiihKT ;;nd yi-hilder (19;;9), Ingram ( llil.j, 19;;7).

F<i--sil (list ril)ution.— y^o records in the Weste] n Hemispheie.
Ji'cini (ii.-'i ittuiion.— In tiie Western Hemis|)herc, Coe-os Island.

raymondrobertsi Pilsbry
I'ilsbry (1922), Schilder (I9:;2j, Ingram (19;;9a).

Fossil distribution.—Miocene, Santo Domingo.
raymondrobertsi bowdenensis Pilsbry

i'ilsl.ry (H*--J- Woodring (192S), Schildei' (l:i;;2), Ingram (I9;;9a).
Fossil distribution.— Miihllc .Micici'iie, Jamaica.

rtgalis (Schilder)

Schihler (19;i9).

Fossil distribution.— I'aieoccnr. Trinidad.
robertsi Hidalgo

Stearns (IWl), Schihier (19;;2), ScliiMci' and Sciiildcr (li);;9), lngi-am
(1947).

Fossil di.'itribut ion.- Thvw are no recor<ls yet reported.
Ji'rctnt dislritiu.ion.—Lower CJalit'ornia. Mexico, Panama, Costa I\ica,

Nicaragua, Canal Zone, Cultml/.a. (Ail West Coast).
rugosa Ingram

Ingram ( 1947d).
P'ossil distriljution.- I'liiHr Miocene, \'enezuela.

saltoensis Clark
Clark ( 194(i), Ingiam ( 1947 i.

Fossil distribution.- Ivicene, ( dlomlii;!.
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sancti-sebastiani Maury
Maury (1920).
Fossil distribution.—Miiiille Oligocene ( ?), Porto Rico.

scurra Chemnitz
Si-l]il(U'r (19;>1'), Plertlciu (19;!7), Bc-hildcr and ScliiMcr (1!);!9),

Ingram (1947).
Fossil distribution.—No I'ecord in the Western Hemisphere.
Recent di.'itribution.—In the Western Hemisphere only at (Jlijiperton

Island. Generally distril)uted in tlie tropical central Pacific.

semen Cooke
Cooke (1919), Schilder (19;^,2).

Fossil distribution.—Lower Miocene {!), Cuba.
simiensis Nelson

Nelson (1925), Schilder (19;'.2), Ingram (1942, 1947).
Fossil di.strib iition .

— Eocene, (Jalifornin

.

spadicea Swainson
Swainson (182;;), Gray (1824), Gabb (lS(i9), Cooper (1888), Yates

(1890), Arnold (1903, 1907), Berry (190,S), English (1914), Dall

(1921), Grant and Gale (1931), Jordan (193(j), Willett (1937),
Strong (1937), Ingram (1938, 1942, 1947), Schilder (1942), Schilder

and Schilder (1939), Keen and Bentson (1944).

fossil distribution.—Subfossil, Santa Barbara; middle Pliocene, Los
Angeles, California; Pleistocene, Santa Barbara Island, Lower Cali-

fornia, California.

Recent distribution.—California, Lower California.

spharoides Conrad
Conrad (1847), Schilder (1932), Ingram (1942).
Fossil distributio)!.—Oligocene, Mississippi.

spurca Linnasus

Gabb (1873), Maury (1917), Vaughan and Woodring (1921), Pilsbry

(1922), Schilder (1932), Schilder and Schilder (1939), Ingram (1939a,

1947).
Fossil distribution.—Miocene, Santo Domingo, Costa Rica; Pleistocene,

Barbados.
Recent distribution.—In the Western Hemisphere this species circles the

Caribbean.
spurcoides Gabb
Gabb (1881), Maury (1917), Pilsbry (1922), Schilder (1932), Ingram

(1939a).
Fossil distribution.—Miocene, Santo Domingo, Trinidad.

squyeri Campbell
Campbell (1892, 1893), Schilder (1932), Ingram (1942, 1947).
Fossil distribution.—Cretaceous, Montana.

suciensis Whiteaves
Whiteaves (1895), Schilder (1932), IngTam (1942, 1947).
Fossil distribution.—Cretaceous, British Colombia.

surinamensis (Perry) (bicallosa of Gray)
Perry (1811), Gray (1831), Schilder (1932), Schilder and Schihler

(1939).
Fossil distribution.—No record yet reported in the Western Hemisphere.
Recent distribution.—St. Thomas to Surinam and Curasao.

surinamensis barbadensis (Schilder)
Schilder (1932, 1939).
Fossil distribution.—Miocene, Haiti; Pleistocene, Barbados.

teres Gmelin
Scliilder (1932), Hertlein (1937), Schilder and Schilder (1939), Ingram

(1945, 1947).
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Fossil distributidn.—No i-ccdids luixc Ix't'ii rc^iKirteil fioiii tlic Wo'stern

Hemisphere.
liecciit distribuduii.—Clip]it'rt(ni Islaiul is tlu' (luly recuiii of the oecui-

rence of this spoeios in tlic Wt'stcin IIemisi)herc' ; ilistiilmtcil in tlie

tropical ceiitrnl l':u-ific.

trinidadensis (Schilder)

Seiul.l.M- (li>27), Maury (1912), yt-hilikT (19;:;2).

/•'(i.s-.s(7 (liNtrihittioii.— I'aleocene ( .'

) , Trinidad (.').

trinidadensis dej>enerata (Schilder)

Schildor (19;;2).

Fossil di.stril)ulii)n.— I'ah'dci'iie' {!}, Trinidail.

trinitatensis Mansfield
.Mansfield (1925), Schilder (1932, 19.19), Ingram (1942).

Fossil disirihulioii.—Miocene, Trinidad; Miocene ( ?), Carriacun.

tuberae Ingram
Ingram (1947b, 1947), Anderson (1929).
Fossil distrib ii I ion

.

—Miocene, Colombia

.

tumulus Heilprin

Heilprin (1897), Schilder (1932), Ingram (1942).

Fossil distribution.—Lower Miocene, Florida.

vaughani Johnson
Johnson (1S99), Schilder (19::2), Palmer (1937), Ingram (1942).
Fossil disf ribiitioii.—Lower I'^oceiie, Louisiana, Mississipjii ; lowei' ('lai-

borne, Orangeburg District, Soutii Caiolina.

wegeneri (Schilder)

Schilder (1939).
Fossil distrib iitio)!.— Eocene, Trinidad; Miocene, Venezuela.

willcoxi Dall

Dall (1.S90), Schilder (1932), Ingram (1942, 19471)).

Fossil distrihufioii.— Middle Miocene, Floiida.

zebra Linnaeus
Verrill (1904-07), Presbn-y (19l;i), Schilder (1932), Scliildei' and
Schilder (1939), Ingram" (19-17).

Fossil distrib iitio)!.— Pleistocene, Barbados; Pliocene, Haiti.

Becent distribution.— Florida, Te.xas, east coast of Mexico, Colombi.-i,

Canal Zone, Brazil, and generally in the West Indies.

CHECK LIST OV THE SPECIES OF GISORTIA

clarki Ingram
Ingram (1940, 1942, 1947), Clark ami Vokes (1936), Keen and P.entson

(1944).
Fossil distribution.—Eocene, California.

coiombiana Clark
Clark (1946), Ingram (1947).
Fossil distribution.—Eocene, Colombia.

thomasi Olsson
Olsson (1930), Schilder (1932), Ingram (1947).
Fossil distribution.— Eoceiie, Pei'u.

americana Schilder

Schilder (1930), Trechmann (1923).
Fossil distribution.—Eocene, Jamaica.
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CHECK LIST OF THE SPECIES OF CYPR^DIA
carmensis Clark

Clark (1946), Ingram (1947;.
Fossil distrihuiion.—Eocene, (lolonihia.

chira Olsson
Olsson (19:)1), Schilder (1932), Ingram (1942, 1947).

Fossil distrihuUon.—Lower Oligocene (prol)al)lY Eocene j, I'eru.

elegans ( Defranee)
Trechmann (1923), Schilder (1932), Ingram (1942).
Fossil distrihutio)!.—Eocene (?), Jamaica.

fenestralis Conrad
Conrad (1854 in Wailes), Schilder (1932), Ingram (1942).

Fossil distrihution.—Upper Eocene, Mississippi.

gilberti Palmer
Palmer (1937), Ingram (1942).
Fossil distril)i(tio)i.—Middle Eocene, Alabama.

subcancellata (Johnson)
Johnson (1899), Schihler (1932), Palmer (1937), Ingram (1942).
Fossil distrihiition.—Eocene, Texas.

subelegans (Trechmann)
Trechmann (1923), Schilder (1932).
Fossil distrihution.—Eocene ( ?), Jamaica.

CHECK LIST OF THE SPECIES OF SULCOCYPR^A
lintea Conrad

Conrad (1847), Aldrich (1894), Schilder (1932), Palmer (1937), Ingram
(1942).

Fossil distril) iifio)i

.

—Oligocene, Mississippi.

CHECK LIST OF THE SPECIES OF SIPHOCYPRyEA
problematica Heilprin

Heilprin (1887), Schilder (1932), Ingram (1942).
Fossil distrihution.—Pliocene, Florida.

CHECK LIST OF THE SPECIES OF NUCLEARIA
gabbiana (Guppy)
Guppy (1874), Guppy (1876), Gabb (1881), Maury (1917), Pilsbry

(1922), Anderson (1929), Schilder (19;:2), Smith (1936), Ingram
(1939a, 1947).

Fossil distribution.—Lower Miocene, Haiti, Santo Domingo; Miocene,
Colombia; Pliocene (?), Florida.

CHECK LIST OF THE SPECIES OF PUSTULARIA
pustulata (Solander)
Guppy (1867), Stearns (1891, 1894), Harris (1921), Grant and Gale

(1931), Schilder (1932), Ingram (1947, 1947e).
Fossil distribution,—Pleistocene, Mexico.
Becent distribution.—Lower California, Mexico, Panama, Galapagos

Islands.
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CHECK LIST OF THE SPECIES OF MARGINOCYPR^A
paraguana Ingram

Ingrain (1947(1).

Fas.sil fli.slrihufioii.— I'lijiiM Miocene, Venezuela.

CHECK LIST OF SPECIES OF DOUBTFUL CYPR.EID^t

The specific descriptions of the followinj^ species have l)een

largely based on ,casts, (jften where the shell is completely absent.

Such species are listed here merel\- under the famil\- CypnekVcC,

for since several of the genera included in this paper are based

on the ornamentation of the dorsum, margins, and canals, all

characteristics which are absent or at best are ill preserved in

casts. Possibl}- topotype material collected at a later date will

reveal true shell characters.

fresnoensis Anderson
.Vn.lersou (lyOo), ScliiLier (1!);!2), Inyrain (1942), Keen and Beutson

(11144), Ingram (1947).
Fossil di.stribii I ion

.

—Eoeene, Ca 1 ifornia

.

joossi Schilder

SchiMer (19:i9).

Fossil distribuHoii.—Mioeeue, Trinidad.
kugleri Schilder '

Scliilder (19;'.9).

Fossil (listribufioK.— Kocene, Trinidad.
mejasensis Schilder

8ehilder (19;i9).

Fossil (Ust rib It Ho II.—Oligocene, Trinidad.

mortoni Gabb
Gabb (1860), Scliilder (1932), Ingram (1942).
Fossil distribution.—Cretaceous, New Jersey.

oxypyga Schilder
Schilder (191)9).

Fossil distribution.—Paleocene, Trinidad.
perplexa Schilder

Schilder (19;'.9).

Fossil distribution.—Miocene, Trinidad.
sabuloviridis Whitfield

Whitfield (1S92), Schilder (19:32), Ingram (1942).
Fossil (lislribiition.— Kocene, New Jei'sey.

sanctisebastiani adivinanzensis Schilder
Schilder (19;;9).

Fossil distribution.—Miocene, Haiti.

venezuelana Schilder

Schilder (19;'.9).

Fossil distribution.—Oligocene, X'cnezucla.

vistabellensis Schilder
Schilder (19:;9).

Fos.sHl distribution.— l']ocene, Trinidad.
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NOMINA NUDA
The following species were uierely named in Tuomey 's Report on the

Geology of South Carolina (1848) ; they were never figured or described.

Ihe sjKH'ies ai'e, Cjiprcvd hipidosa, Ciipui'd soiit ii. and (Uiprao liemisplier-

ica.

Another species, Cyprwu aitimlifera was described by Oonrad, it being

a (.'tipnea (innuhi.s which some trader or Indian may have dropped on tiie

Yorktnwn Peninsula according to Dall (1890). Ingram (1942).
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Part III

Three new Cretaceous corals from Texas and Alabama
Genus ASTRANGIA Milne Edwards and Haime, 1848

Subgenus CCENANGIA Verrill, 1869

Astrangia (Coenangia) lamarensis Wells, n. sp. Plate 1, figs. 15, 16

Description.—^Corallum encrusting or adherent, small, measur-

ing 8Xii mm., but incomplete, up to 3 mm. thick. Corallites

averaging 2 mm. in diameter, cerioid, with nearly completely

fused walls. Calices moderately deep (ca. i mm.). Septa 24,

in three complete cycles, thin, nonexsert, laterally strongly and

acutely granulate, margins irregularly dentate, those of the first

two iCycles equal and extending to the axis where they mingle

with a weak trabecular columella. Third cycle septa slightly

thinner than the principals, short, apparently fused by inner ends

to secondary septa.

1 Parts I and II were published in 1937 as Bulletin of American
Paleontology, No. 79. .
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Holotype.—V. S. N. AI.. No. 104171 (U. S. G. S. Coll., No.

14546, coll. T929 by L. Al. Stephenson, T. W. Stanton, and J.

B. Reeside, Jr.).

Occurrence.—Woodbine formation (l^. Cretaceous-Ceno-

manian), near Old Slate Shoals, Red River, Lamar County,

Texas.

Remarks.—This is the first record of this sub,L(enus in rocks

(<lder than Miocene, althoiu^di astrani^-iids are known to occur as

early as the Lower Cretaceous {Arctangia) . It differs from

all the Tertiary and Recent species in the very small size of the

ccjrallitcs: The sin_i,de specimen is only moderately well pre-

served and is fixed to a frai^ment of an oyster shell.

Genus CARYOPHYLLIA Lamarck

Caryophyllia deiitonensis Wells, n. sp. Plate 1, figs. 12-14

Description.—Corallum cornute, slis^'htly compressed at the

calice, stronj^ly comi)ressed basally in the plane of curvature,

fixed by a small base, faintly carinate on lower half of outer side.

Wall thin; costs devekjped (mi upper half, obsolete below, round-

ed, with slightly narrower interspaces, faintly granulated, equal

in size at the top of the wall. Sejjta in four complete cycles (-18) ;

those of the first two cycles ecpial, thickened toward wall ; tliose

of the third cycle thicker but shorter than those of the first two

cycles, with w'ell-develoj)ed curly pali forming a single crown

of 12. Last cycle septa short, about lialf as long as those of

previous cycles. Pali in ])laces fusing in pairs in front of sec-

ond c\cle septa. Columella composed of a few curled processes,

confused with pali.

Dimensions of Jinlntype.—Height, 20 mm. ; diameters at cal-

ice, 8.5X10 mm. ; diameters 7 mm. above base, 4.5X7 mm.
Syntypes.—Princeton LJniversity Coll., Nos. 70010, 70011.

Occurrence.—l^ovjtv Cretaceous, Washita group (Weno or

Pawpaw—upper Albian), two miles west of Roanoke, Denton

County, Texas.

Remarks.—The only other species of Caryophyllia now known

from the American Lower Cretaceous is C. comanchei W^ells,

1933, of the Buda limestone of central Texas. This is a much
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larger form, with compressed-conical, nearly straight corallum.

with stout acute costae. One other Albian species is known : C.

bowerbanki M. E. and H. from the English Gault, which has

thinner septa, less compressed cora^um with costae distinct to

the base.

Genus STENOCYATHUS PouTtales, 1871

Stenocyathus alabatniensis Wells, n. sp. Plate 1, figs. 6-11

Description.—Corallum simple, ceratoid, up to 15 mm. long,

with calice diameter of 2 mm. Wall epithecal, thin, depressed

between septal ends so that external pseudocostal ridges are

prominent. Septa of the first two cycles (12) well developed,

nonuniting, thickened b_\' stereoplasm, the six of the first cycle

longer than the secondaries with their inner ends often bent,

indicating a more or less crispate inner edge. A third cycle of

12 septa ma\' be developed in some specimens, but extremely

short and thin. Columella a single twisted lath, appearing S-

shaped in section.

Holotype.— U. S. N. M., No. 1041 77.

Paratypcs.—Alabama Museum of Natural History and U. S.

N. M., No. 104178.

Occurrence.—Uppermost Cretaceous- (Prairie Blufif chalk-

Maestrichtian), Linden, Marengo Co., Alabama, "just north of

railway tracks, Highway 13, contact of Midwa)' and Prairie

Blufif." (Coll. by Miss Winnie McGlamery, Geological Sur-

vey of Alabama).

Remarks.—In spite of the lack of direct evidence of pali in

specimens of this species, its assignment to Sfenocyafhus is sound.

The figures (PI. i, figs. 1-5) of specimen of a variant of 6\

vermijormis (with pentameral rather than the usual hexameral

septal plan) from 229 fathoms in the Florida Straits l^etween

Key West and Havana ("Blake" Station. No. 5, U. S. N. M.,

No. 6419, coll. by A. Agassiz), show that while pali are prom-

inent in the calice as a crown before the primary cycle

(PI. I, figs. 2, 3). in a subcalicular section of the corallum (PI.

I, fig. 5), they are not shown at all. Under high magnification,

^ Tlie Cretaceous age of the specimens is not positive, but according
to Miss McGlamery they were found with abundant weathered out Prairie

Bluff fossils.
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however, the "dark hne" of the larger septa shows a hreak a

short distance in from the inner end of the septum, inchoating"

that with continued growth, the pah become incorporated with

the septum. In one of the sections (PL i, fig. ii) of .S". alahaui-

ioisis, similar breaks occur on the larger s^pta, and the presence

of pali in this species is confirmed.

The only other genera to which this new form might pertain

are Onchotrochus (Cretaceous of Europe) and Gnynia (Recent).

The former lacks any columella and pali ; in Guynia a curled lath-

like columella alone is present. Usually specimens of Stcnocya-

thits show pores or lacuucc in the epitheca between septa near

the calice ; lower down they are closed. No trace of these can

be seen in S. alahamicnsis, nor are they found on the Recent

s])ecimens of Stcnocyathus here figured, nor on the specimen

from the Azores figured by Gravier. The writer believes these

unstable structures are of ecologic rather than genetic signifi-

cance. ' •(

PART IV

.•\ NEW SPECIES OF PtIYLLANCIA FROM THE FLORIDA MiOCENE

Genus PHYLLANGIA Milne Edwards and Haime, 1848

Phyllangia blakei Wells, n. sp. Plate 2, figs. 4, 5

Description.—Corallites large (9-18 mm. diam.), forming

small subcerioid or subplocoid colonies by extratentacular bud-

ding between calices or from edge-zone just over walls. All

structures tin'n. Corallites, where free laterally, costate, slight-

ly compressed, nonepithecate ; the costae sul)e{|ual, rounded,

minutely granulated. Peritheca occasionally developed where

corallite walls are se])arated, faintly costate. Endotheca very

thin but well developed, forming the calicular floor, sulrtabular.

Calices deep, with very feebly developed parietal columella ; ma-

ture calices ranging in diameter from 9 to 15 mm., usually 9 or

10. but large ones uy) to 18 mm. .Scj)ta in three comi)lete cycles.
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with vei'}' thin short septa of the fourth c}xle in some s}'stems

in larijer cahces ; those of the first cycle highly exsert ; those of

the second cycle less exsert, the remainder scarcely reaching

the top of the calice rim. Septa laterally finely granulated, all

very thin, with practically smooth margins, or in places with

very small transverse dentations. Septa of first two cycles (12)

with inner edges dropping abruptly to level of columella which

is formed by a trabecular tangle from their inner edges in the

center of a broad axial fossa. Remaining septa free along inner

margins and extending less than one-third the distance from wall

to columella.

Holotype.—lJ. S. N. M., No. 560156.

Paratypes.—U. S. N. M., No. 560157.

Occurrence—Upper Miocene (Duplin marl), borrow pit, Jack-

son Bluflf, Leon County, Florida. (Coll. by S. F. Blake, 1936).

Remarks.—This species is readily distinguished from others

of Phyllangia by its light, open structures and large corallites

with relatively fewer septa. The genotype species, P. mnericana

M. E. and H. (PI. 2, fig. 6), fairly common on reefs and down

to moderate depths in Florida and the West Indies, is closely

related but smaller, the average corallite being 9 or 10 mm. in

longer diameter, with occasional oversized ones up to 13 mm
It also has relatively more septa—the fourth cycle is nearly com-

plete in most corallites while the fifth is often partially developed,

so that' the total number of septa ranges between 40 and 48,

sometimes up to 60. P. jloridana Gane,^ from the Pliocene

Caloosahatchee beds of Florida, is much smaller and more com-

pact—calices 4-6 mm., with four complete cycles and a few septa

of the fifth. The septa in P. jloridana have palifdrm lobes which

merge with the columellar papillse and the lower two-thirds of

the septa are lobate or dentate, and the species seems to belong

with Astrangia rather than Phyllangia.

3 U. S. N. M., Proc, vol. 22, 1900, p. 191, pi. 15, figs. 7-9.
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PART V
A NEW CcENOL VA'ilirS FROM FLORIDA

Genus CCENOCYATHUS Milne Edwards and Haime, 1848

Ctpnccyathus bartschi Wells, n. sp. Plate 2, figs. 1-3

? Ca'itoriiiilliHs riiluidriciis Diii-haissaing, ls7n, K,i_>v. Zoojili. S})oug. An-

tilles, p. 25.

Xon (n iKHiKilhus ciiliiiilricii.s M. 1']. ami II., 1S4S Ann. Sci. Nat (Zool.),

(:'.). vol. !», p. 2!)S, jil. 9, fig. S.

Description.—^Coralluni compressed cylindrical, fixed by a

broad, expanded base from whicli are budded otlier corallites,

formin,i( small cubmies. Epitheca completely lacking, walls cov-

ered b\ ec|ual. low, rounded, minutely -M-anulated co.stse cor-

respondin;; to all septa, distinct over basal expansions. Calice

oval, deeji. .\11 se])ta tbin, laterally ligbtly spinose, somewbat

exsert according to C}cle, fundamentally arranged in five com-

plete c\cles, vvitb parts of tbe sixtb in one or two systems. Septa

of tbe first two c\cles (12) tbe largest, vvitb regular margins,

-•eacbing to tbe columella; tbose of tbe third are narrower, mar-

gins e\en, witb a broad tbin paliform lobe on tbeir inner end, the

lower part of wliicdi is fused to tbe columella; tbose of tbe fourth

cxxle witb irregular margins, niore or less regularly fused to the

third cycle ; fifth cycle septa short, witb irregular margins, al-

most always free on inner edges. Columella a deep tangle of

trabecuhe, its ujiper surface a single row of irregularly and

partially fused trabecular tubercles.

Dimensions.—
Height Calice Dianis. Calir-e Dcjitli Septa

Large corallite 2.'') mm. 18X27 11 l(i5

Small corallite in mm. 11X15 5 112

Small corallile Id mm. 11X15 5 96

Holotype—U. S. N. M., No. 547397-

Orcnrrcncc.—Dry Tortugas, bdorida, 30--|() fms. (Coll. by

Dr. Paul r.artscb, 1932). Also (iuadeloupe, ca. 200 ft. ( ?)

(Duchassaing, specimen in Mus. nat. Hist, nat., Paris).

Remarks.—The original locality of C. cyVnuh-icus R. and li.

is unknown, but it has been recognized only in the Mediter-

ranean. It is a much smaller form, with cylindrical corallites

averaging 9-10 mm. and up to four complete cycles of septa (48),

better developed pali, and a papillary columella. Tbe growth-

form is bushier. The specimen identified as C. cylindricus by
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Ducliassainii from (iuadcloupe, l)ut which he did not describe,

is in the I'aris Museum. It is much kirjj^er than the liolotype of

C. cylindricus, also in the same museum, with a columella formed

by a single row of more or less fused papilkc, as in C. barfsc hi.

It is very probable that the (juadeloui)ian and I*dori(han speci-

mens represent the same species, which is the only one of this

;<^enus now known from the West Indian area, and which is

distinguished from other Ccrnocyaflii by 'ts large size, relative-

ly large number of septa (at least 5 c\cles;, weak columella and

thin, irregular, inconspicuous pali.

The specimen collected by Dr. Bartsch consists of one very

large corallite with two smaller (but still large for the genus)

ones budded from its expanded edge-zone. The large corallite

has an irregular septal i)lan—only 11 primaries and secondar-

ies, with septa of the 3d, 4th, and 5th cycles normall_\- developed

in 7 of the 1 1 systems, and the 6th in the 4 others. One of the

sinaller corallites has the septa almost perfectly arranged (96),

with one lacking in one system and an extra one in another. The

ot'ier smaller one has 14 primaries and secondaries, with 7 septa

•.epresenting the 3d, 4th, and 5th .cycles regularl}' arranged in

each of the 14 systems, and with 14 paliform lobes.





PLATES
The cost of the plates has been defrayed by the Bownocker Fund of

the Department of Geology of tlie Ohio State University.

PLATE I (lo)
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Explanation of Plate 1 (10)

Figure Page

1-5. Stenocyathus vermiformis Pourtales 5

Recent, Florida [Straits. 1, 2, lateral and calicular views,

XI, X6; 3, 4, calicular and lateral views, X6, X^;
5, transverse section, X6. (U. S. N. M., No. 6419.)

6-11. Stenocyathus alabamiensis Wells, n. sp. 5

Ujjper (Jretaceous, Alal)ania. 6, 6a, 7, holotype, lateral and

calicular views, X6, XI, X6; 8, paratype, lateral view,

X6; 9, 10, 11, transverse sections, X6, X12, X12. (U.

S. N. M., No. 104177.)

12-14. Caryophyllia dentonensis Wells, n. sp. 4

Lower Cretaceous, Texas. Syntypes. 12, lateral view, XI;
13, 14, transverse sections, at calice and below ealice, X^,
X'-'. (Princeton Univ., Nos. 70010, 10011.)

15,16. Astrangia (Coenangia) lamarensis Wells, n. sp. 3

Ui)per Cretaceous, Texas. Ilolotype. 15, coralluni, XI;
16, calices, X6. (U. S. N. M., No. 104171.)



PL. 10, Vol. 31 Bull. Amer. Paleont. No. 123, PL. 1





PLATE 2 (II)
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Explanation of Plate 2 (11)

Figure Page

1-3. Coenocyathus bartschi Wells, n. sp. . 8

Recent, Florida. Holotype. 1, 2, lateral and calicular views,

XI; 3, ealice of largest r-orallite, X2.2. (U. S. N. M.,
No. .147:597.)

4,5. Phyllangia blakei Wells, n. sp. 6

Miocene, Florida. Holotype. 4, 5, views of cornlhnn, XI-
(U. S. N. M., No. 560156.)

6. Phyllangia americana E. and H. 7

Recent, Florida (?). Fine specimen encrusting Cliama, in

turn overgrown l)y LiihoiJiamnion, XI- (U- S. N. M.,

No. 547398.)



Pl. 11, Vol. 31 Bull. Amer. Paleont. No. 123, Pl. 2
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THREE NEW CRINOID SPECIES FROM THE VIRGIL
SERIES OF SOUTHEASTERN KANSAS

By

Harrell L. Strimple

INTRODUCTION

All of the specimens used in this paper were collected by Mr.

Allen Graffham, University of Nebraska, from outcrops in south-

eastern Kansas. Only three species are under consideration at

this particular time, two are undescribed species of Delocrinus

and one a delicate Oklahoniacrinus. The three forms have two

things in common, they are beautifully ornamented, and only one

anal plate is retained within the dorsal cup. This latter feature

could be misleading except for other studies which have shown

the single anal plate in Delocrinus to l)e anal X but in Oklahonia-

crinus it is RA (radianal). Of course there are a few other out-

standing differences, the two genera do not even belong to the

same family.

SYSTEMATIC DESCRIPTIONS

Genus DELOCRINUS Miller and Gurley, 1890

Delocrinus magnificus, n. sp. Plate 1, figs. 1-4; Plate 2, fig. 1

Description.—Calyx nearly .circular when viewed from below,

greatest width about two-thirds more than height ; basal area

deeply invaginated. Infrabasal circlet is confined to the basal

cavity, with greatest diameter slightl}' more than diameter of the

stem. Most of the height of the Ijasal concavity is formed by the

proximal portions of tlie radials. The distal ])oitions of the ra-

dials curve sharpl} upward fr(nn the basal i)lane. The radials

slope steei>l\- and evenly upward excei)t for the tiat, arcuate area

below the facets. Tliis area is more pronounced in some speci-

mens than in othe -s (hie ])artially to the i)resence, (jr absence,

of large tubercles l)el()w the area. The single anal plate (anal

X) is elongate, the proximal portion resting on the truncated

distal exti-emity of i>ost. R, greatest width at u|)per limits of the

calyx and distal lialf sloping strongly inward.
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The articular facet of tlie radial is an almost hoi"izoiital shelf

hut has a tendency to he sloped outward in sonie specimens. The

adsutural slope is more pronounced in some specimens than in

others, and in extreme instances the transverse ridj^es d(» not

p:.eet. The ligamental pit and ligamental i)it furrow are well

defined, ('enticles are jjrominent with sharp lateral furrows and

backeil hy stroni^' ohliciue ridges. All factors of the facets are

sharp and well defined.

There are ten, stout hiserial arms bifurcating with the lirst

])rimil)rach. The axillary primibrach is rather low and has a

swollen distal extrenn'ty but is not protruded in a si>inelike man-

•.ler. Lower portions of tlie arms are (jrnamented and are very

con\ex, with greatest width at mid-height and with flattened ex-

teriors in the u])per two-fifths.

Ornamentation consists of thin, elongate ridges and in some

specimens swollen areas, or tubercles, particularly below the

arcuate, flat area in the distal portion of the radial ])lates and in

the swollen distal portion of the primibrachs.

The stem is small, round, com]JOsed of alternating expanded

C(jlumnals. The perimeter is crenulated and tlie lumen has a

circular outline.

Measurements.—
Holotypo Paratyiu' I'aiatypc

OvLT-all li'ugtli uf crown * 55.5. imii. 72.0 iiiiii. —
Length of anus * 41.8 iiiiii. 58.4 imii. —
Height of dorsal i-u]) l;5.7 iiiiii. 18. (i nun 11.4 mm.
Greatest widtli of doi-sal cuii •'* H5.5 mm.***.'5().5 mm. .'id.ii mm.

* Not eoiuplete
** Avei'age 'iW.'^ mm.

*** Distorted. Average 25.5 mm.

Relationship. D. ynagnijicus is distinct from all other de-

scribed ornamented delocrinids in its pronounced t\pe (jf orna-

mentatif)n and robust size. The older species, D. nodosariiis

Strimple, has ornamentation indicative of that found in the pres-

ent species but is primaril}' of nodose granular appearance. The

arm structure is quite like that found in D. waiujhi Moore and

Strimple.

Remarks.— Five very near perfect crowns, two partial crowns,

and seven dorsal cups were available iov study. All agree as

to characteristii s common to the genus, that is, five infrabasals
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confined to the funnel-like basal concavity, five lar2;e basals with

lower pcrrtions participating" in the Ijasal invagination and curv-

ing upward to form a part of the outer walls of the calyx and

the posterior basal truncated to receive the single elongate anal

plate, five wide radial [jlates with strong articular facets, and

ten stout biserial arms bifurcating with the first primibrach.

All specimens also agree in that ornamentation consists of thin,

elongate protuberances. However, no two specimens are iden-

tical in this respect. Some develop large, irregular swellings,

normally in the upper pcjrtion of the radial, and some have more

numerous and/or sharper protruberances than others. At least

four varieties could probably be established, but there is no ad-

vantage to such a procedure and confusion would be the ultimate

result.

The calyx is more robust in some specimens than in others,

the basal invagination wider, and the sutures more impressed.

Ornamentation is also found in the lower portion of the arms,

particularly with the first primibrachs wdiich are slightly pro-

truded just below the apices but not as true spines. It will be

noted in the holotype that this swollen area is smooth,

but in one paratype a cluster of sharp spinelike nodes gives the

appearance of a multiple-pointed spine.

Occurrence and horizon.—Haskell limestone formation, Doug-

las group, Virgil series, Pennsylvanian (Upper Carboniferous)
;

near Homewood, Kansas.

Types.—The holotype and paratype figured in Plate i are to

be deposited in the U. S. National Museum. Collected by Mr.

Allen Grafifham.

Delocriiius stullensis, n. sp. Plate 2, figs. 4-6

Description.—Measurements of holotype are : maximum width

of dorsal cup, 27.8 mm. ; height, 8.0 mm. ; maximum width of

IBB circlet, 5.1 mm. There are five small IBB confined to the

broad, rather shallow basal concavity. Five large basals partici-

]\'ite strongly in the wide basal invagination and curve sharply

upward to form much of the outer sides of the calyx. Radials

are five wide elements. Anal X rests solidl}' on truncated up-
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per extremity of ])ost. B ami cur\es ratlier sharplx inward al)'ive

the upper extremity of outer calyx walls. Articular facets are

stron^,^ with pronounced develoi)ment, and slope slivjluly out-

ward.

The entire >urface of dorsal cup is beautifully Ljranular in a])-

])earaiice, and in outer side walls there is a tentlency for local-

ized "swellin^js" to appear. Some of the s,M'anules become con-

fluent at times, but no special pattern seems to be adopted. There

is a slisj^ht tiepression for the sutures, l)ut the surface recurves

so that there is a thin ri(li;e markiniLj vniion of plates.

Remarks.—The surface ornamentation of /). slullciisis is very

similar to D. (/runulosiis Moore and Plummer, Init the wide cal_\ x

and broad, shallow basal inva!,dnatif)n serve readilx' to di.^tin-

guish it from that and other known species. Several specimens

of the species have been observed, none haxiui.,^ any jjortion of

arms preserved.

Occurrence and horizon.—Stull sliale, Shawnee group, Virgil

series, I'ennsylvanian (Upper Carboniferous); near Melvern,

Kansas.

Type.—Holotype to be deposited in the l'. S. National Mu-
seum. Collected by Mr. Allen Grafifham.

Genus OKLAHOMACRINUS Moore, Hjai)

Oklahomacriinis discus, n. sp. Plate 2, figs. 2, 3

Description, 'i'his species is based on a single, beautifully pre-

served dorsal cup. b'.xternal height of calyx is 2.0 mm. ; maxi-

mum width, \().\ mm.; height from basal i)lane to internal upper

extremity of 1151' cone is 3.2 mm.
There are five small infrabasals completel}- within the large

funnel-like basal concavity. The basals and actually the ])rox-

imal portions of the radials are involved in the basal invagination.

Areas at the apices of basals are depressed. The single anal plate

(RA) is an elongate element that is especially distinguished in

that r])R and IpR close over it in the outer perimeter of the cal\'x.

The entire outer surface of the dorsal cup is strongly and beau-

tifully granular. The stem has a pentagonal outline.
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Remarks.— O. discus is quite distinct from all other described

species and is most readily separable in that rpR and IpR close

over the upper extremity of the single anal i)late (KA), said plate

reappearing in the interarticular area.

Occurrence a)id horicon.—StuU shale. Shawnee group, Virgil

series, I'ennsylvanian (Upper Carboniferous) ; near Alelvern,

Kansas.

Tytc.—Holotype to be deposited in the l^ S. National Mu-
seum. Collected b\ Mr. Allen Graffham.
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Explanation of Plate 1 (12)

Figure Page

1-4. Delocrinus magnificus, n. sp. 3

Haskell liiiiesttiiie, Douglas gioiip, Virgil series, Pennsylvaniau
(U]i|ier (!arl)ouiferous). Fig. 1, Itnlotype in posterior view,

eulargeil 1 I2 iliaiiietfrs. l''igs. 2-4, paratype, view fidiii

below, above and jiosterior, enlarged 2 diameters.



PL. 12, Vol. 31 Bull. Amer. Paleont. No. 124,





PLATE 2 (13)
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Explanation of Plate 2 (13)

Fig'ure Page

1. Delocrinus magnificus, n. sp. 3
Paratyjje, Haskell limestone, Douglas grouj:), Virgil series,
Pennsylvanian (Upper Carboniferous), post. IR to the left.
Kiilargeii II/2 ilianieters.

2,3. Oklahomacrinus discus, n. sp. 6
Holoty])e, Stull sliale, Shawnee group, Virgil series, Pennsyl-

vanian (Upper Carboniferous). Fig. 2, view from below,
fig. ;5, view from above. Enlarged 2 diameters.

4-6. Delocrinus stullensis, n. sp. 5
Stull shale, Shawnee group, Virgil series, Pennsylvanian (Up-

per Carboniferous). Fig. 4, view from below,' enlarged li/g

diameters. Fig. 5, posterior view, fig. (i, view from above
natural size.

'



PL. 13, Vol. 31 Bull. Amer, Paleont. No. 124, Pl. 2
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EOCENK DISCOCYCLINID^ AND OTHKR
FORAMINU'ERA FROM CUBA

By
W. Storks Cole

Cornell University

and

Pedro J. Bermudez
Habana, Cuba

The junior author collected and sent for analysis live samples,

four from Habana Province and one from Oriente I'rovince,

Cuba. Ibey are from the following localities

:

1. Cut in roail from Managuaco to Nazareno, Habana Pro-

vince (Bermudez station 720).

2. Cut at Finca "La Coronela," on road from Habana to Ran-

cho Ijoyeros, Habana Province (Bermudez stations 1266, 1266A

and 340 ).

3. Four and one-half kilometers west of Guisa, Oriente Pro-

vince ; base of Charco Redondo formation.

In the letter transmitting these samples, Bermudez noted that

they contain a form which he believed to represent a new genus,

and which he stated he had observed in association wdth Eoco-

nuloiJes zvcllsi Cole and Bermudez^ from almost all of the Cu-

ban provinces. This form is descril)ed herein as Boreloidcs

cubensis Cole and Bermudez, n. gen. and n. sp. Moreover, Ber-

mudez reported that these samples represented presumably the

earl) middle Eocene.

In a later letter concerning samples 1266, T266A, and 346

Bermudez stated : "These are from the low cut in the Habana to

Rancho Boyeros highway. The beds at this cut are very sloping

and consist of interbedded clay shale and gritty, calcareous, fine

to coarse-grained conglomerate ; small pebbles of clay shale were

noted. The fauna from the clay shale is in the preparations

1 Cole, W. Stoirs, and Bonnudez, Pedro J.: Bull. Amer. Paleout., vol.

28, No. 113, 1944, pp. 10-12, pi. 1, figs. 4-10.
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1266A and 346 and it <i])i)ears to l)c 1 wer l-jioene (Wilcox in

age). Tlie fauna of the gritty calcareous co:- ;.r,ii;e' ite contains

some species of middle Eocene (;r perhaps Ijeltcr basal middle

Eocene age of a shallow water facies. ]ho Mi-.aller fauna

of sample 346 contains auKnig others: .linnifoj/cniia iiaraiijocn-

sis Cushman and Bernuulez, .\ .'Hioii uiicrus Cole and Cloborotalia

aracjocnsis Nuttall. These specres have been observed always in

samples of lower l^ocene age which are lower t!ian the Ihiiversi-

dad formation."

The sample from station 1266 contained a number of larger

Foraminifera, whereas the samplr [v.-m the other stations con-

tained fewer of these. The samples from .1.5 kihjmeters west of

Guisa rei)resented a consolidated limestone which could be stud-

ied onl)' by random thin sections/ Tlierefore, the present article

is based largely on an analysis of the larger h'oraminifera from

station 1266 with notes on the occurrence of the same species

at the other statii;n.=.

The fauna fi(,m station 1266 contain^^ the following si)ecies

:

Burcluides cuhoisis Cole and Bermudez, n. gen. and n. sp.

Coskinolina jloridana Cole

Cynibalopora citsh))utiii dAe and Beinnulez, n. sp.

Dictyoconns aiiiericaiius (Cushman)

awkei (Moberg)

Discocyclina {Asterocyclina) habaiieiisis Cole and Bermudez,

n. sp.

(Discocyclina) harkcri Vaughan and Cole

mesticri Vaughan

, sp.

Eoconuloides wellsi Cole and Bermudez

LiUionella, sp.

Miscellanea antillca (Hanzawa)

tobleri Vaughan and Cole

I'.r-ndophragmina {Proporocyclina) cedarkeyscnsis Cole

cushmani (Vaughan)

Vauyhanina cubensis D. K. Palmer

Of these, I'aiujhanina cubensis was described by the late Mrs.



193 Cuban Discooyclinid.t.: (JoiiE and Beismudez

D. K. Palmer- from the Up[)er Cretaceous of Habana Province

and more recently reported from the Upi)er Cretaceous of Mex-
ico'' and Morida.^ As this species has been known heretofore

only from the Upper Cretaceous either the range must be ex-

tended or the occurrence of this s])ecies in the present popula-

tion must be ascribed t(j reworking. The authors favor the lat-

ter explanation.

DiscocycJina (Discocycliiia) barkcri, D. {D.) nicsfieri and

Miscellanea antillea have ]>een reported from deposits assumed

to be either Paleocene or lower Eocene in age in Trinidad"^ and

Barbardos. Of these D. (D.) inrstieri is known from Barbados*',

Pseudophragniina {Proporocycliiw) cushmani in our mater-

ial is represented by only two specimens, but these in most of

their features seem so similar to the description and figures given

by Vaughan' that the Cuban specimens are referred to this spe-

cies with only slight hesitation. This species was described from

the lowest portion of the Guayabal formation of the State of

Veracruz, Mexico. The Guayabal formation is approximately

the equivalent of the Lisbon horizon of the lower Claiborne of

the Gulf States.

Coskinolina jloridana, Dictyoconus cookei, D. americanus and

Pseudophragmina {Proporocyclina) ccdarkeysensis occur in

Fltjrida'^ in deep wells in sediments which are either middle or

high lower Eocene age.

If the occurrence of WiiKjhaiiina citbeiisis may be assumed

to be due to reworking, the dominant aspect of the fauna is Eo-

cene rather than Paleocene. The presence of Dictyoconus of the

americanus type and of P. {Proporocyclina) cushmani causes

2 Palmer, Dorothy K. : Mem. Soc. Cubaua Hist. Nat., vol. 8, No. 4,

19:U, pp. 241-243.
' Barker, R. Wright, and Grimsilale, Thomas F.: Ann. and Mag. Nat.

Hist., ser. 10, vol. 14, 1937, p. 173.
I Cole, W. Storrs: Florida Geol. Survey, Bull. 26, 1944, p. 57.

3 Vaughan, T. Wayland, and Cole, W. Storrs: Geol. Soc. Amer., Sp.

Paper 30, 1941, pp. 33-35, 57, 58.
r. Vanglian, T. Wayland: Geol. Soc. Amer., Mem. 9, 1945, p. 19.

and the other two are common to Barbados and Trinidad.

7 Vaughan, T. Wayland: Geol. Soe. Amer., Mem. 9, 1945, pp. 94, 95,

pi. 38, figs. l-3a.

8 Cole, W. Storrs: Plorida Geol. Survey, Bull. 26, 1944, pp. 25-27.
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us to place the fauna of station 1266 in the middle Eocene with

tlie suggestion that the elements not in accord with this assign-

ment are the result of reworking or these have been given in-

correct age assignments elsewhere.

Although many more samples from Cuba will have to be an-

alyzed before the exact ranges of the various forms are known
with certainty, it is of interest to record this fauna because it

shows elements in common with Florida, Barbados, and Trini-

dad. Detailed studies of the larger Foraminifera of Cuba have

i)een neglected, but tliere is a wealtii of knowledge to be gained

from this area as an analysis of these few samples demonstrates.

DESCRIPTION OF GENERA AND SPECIES
Family VAJ VULLNID^

Genus LITUONELLA Schlumberger, 1905

Lituonella, sp. Plate 1, fig. 4

Only one specimen was recovered. The external shape re-

sembled that of certain small specimens of Lituonella jloridana

Cole. As tlie internal features would have been of considerable

im])ortauce in assigning tliis specimen, an axial section was made.

The state of preservation was such that the internal features do

not show. The section is published simply to record the pres-

ence of this genus in association with the other genera recovered.

Locality.— 1266.

Genus COSKINOLINA Stache, 1875

Coskinolina floridana Cole Plate 1, figs. 1-3, 7, 9

Votskinolina cooicei Moberg, 1928, (part), Florida Geol. Survey, 19th

Ann. Rept., pp. 166-168, pi. :J, fig. 6 (not figs. 1-5, 7, 8).

Coskinolina floridana Cole, 1941, Florida Geol. Survey, Bull. 19, pp.

24, 25, pi. ;{, fig.s. 1-7; pi. 4, figs. 1-9; pi. 5, figs. 1-5, 11; pi. 18, fig. 9.

Coskinolina floridana Cole, 1942, Floridii (!eol. Survey, Bull. 20, p. 21,

pi. 4, figs. 4, 5.

Coskinolina floridana Cole, 1945, Florida (Jeol. Survey, Bull. 28, p. 97,

pi. 12, flgs. 2, 6, 8.

It is comparatively easy to distinguish C. jloridana in axial

sections, but it resembles Dictyoconus cookei (Moberg) in hori-

zontal section in that they both have vertical plates subdividing

the chambers of the marginal trough. The horizontal sections
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of the Cuban specimens (flexures 2, 3, Plate i) should be com-

pared with the sections of the specimens from Florida assigned

to this species (see particularly: figure 7, plate 4 of Florida

Geol. Survey, Bulletin 19).

Localities.— 1266; 720.

Genus DICTYOCONUS Blanckenhorn, 1900

Dictyoconus americanus (Cushman) Plate 1, fig. 8, possibly fig. 5

(onulitcx ameriraiia C'usliiiiaii, 1919, Carnegie Inst. Washington, Pub.

291, p. 43, text fig. 3.

Dictyoconus aintricaiiuj'; Cole, 1942, Florida Geol. Survey, Bull. 20, pp.
21-24, pi. 3, figs. 12, 13; pi. (i, figs. 1-9; pi. 7, figs. 1 o; pi. 16, figs.

14, 15 ( references and synonymy).
Diciyoconus americanus Cole, 1944, Ploritla Geol. Suivey, Bull. 26, pp.

36, 37, pi. 4, figs. 1-6; pi. 8, figs. 12, 13; pi. 18, fig. 11.

Dictyoconus a7ncricanits Cole, 194.5, Ploiida Geol. Survey, Bull. 28, p. 97,

pi. 12, fig. 3.

The one horizontal section available seems to be typical in

that the chambers of the marginal trough are subdivided by

three vertical plates, a longer one between two short ones.

The axial section, figure 5, has the general shape of this spe-

cies, but the marginal chambers are not subdivided by the usual

long and two short horizontal plates. The state of preservation,

however, is poor and it may be that the plates were destroyed.

Dictyoconus cookei (Moberg) Plate 1, fig. 6

CoskinoUna cookei Moberg, 1928, Florida Geol. Survey 19th Ann. Rept.,

pp. 166-168,-, pi. 3, figs. 1-5, 7, 8 (not fig. 6).

Dictyoconus cookei Cole, 1941, Florida G-eoI. Survey, Bull. 19, pp. 26,

27, pi. 3, figs. 11-13; pi. 5, figs. 6-10, 12, 13; pi. 6, figs. 1-8; pi. 18,

fig. 12.

Dictyoconus cookei Cole, 1942, Florida Geol. Survey, Bull. 20, pp. 24,

25, pi. 3, fig. 10; pi. 4, fig. 8.

Dietyoconus cookei Cole, 1945, Florida Geol. Survey, Bull. 28, pp. 97,

98, pi. 12, figs. 1, 7, 9.

The single horizontal plate which projects into the chambers

of the marginal trough serve to distinguish this species. Ex-

amination of the figure given of this specimen shows the hori-

zontal plate in several of the chambers.
Family CAMERINID^*

Genus MISCELLANEA Pfender, 1934

Miscellanea antillea (Hanzawa) Plate 2, figs. 10, 11

Pellatispirella antillea Hanzawa, 1937, Jour. Paleont., vol. 11, p. 116,

* This family name is here retained notwithstanding the recent sub-

stitution of Nummulites for Camerina. (See 0}>inion 192, International

Commission on Zoological Nomenclature, 1945.)
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pl. -20, figs. 8-10; pi. 121, tig-. 1.

Miscclhincn anlilhn Vaufjli.-iii iiml Coli-, 1!H1. (Jt'ul. Soi-. Aincr., iSp.

rai>or ;!0, pp. ;{."{-."i5, j)l. 4, figs. 1-4; pl. 6, figs. .">, 'M\.

lidiiikofluilid (tnlilleo Cainlii, U>44, Bull. Amor. I'aU'out., vol. 'J.H, No.
114. ].. 22, ].l. 1, figs. 4, 5; pl. -A, fig. 1,5; pl. 4, fig. 21; pl. H, figs. 2:!,

25.

Mi.scclUinrd oiitillrd Vaugliaii, 1945, Gool. Hoc. Aiiior., Mem. !*, |ip. 27

29, pl. :l, figs. 1-10; pl. 4, fig. 1.

Numerous .specimens assigned to this s])ecies were found. As
these specimens appear typical in every respect only one median

and one transverse section was made. A description of these

sections follows

:

The median plane of a specimen with a height of 2,86 mm.
and a width of 2.5 mm. shows 2^ coils with 21 chamhers in

the final xolution. The initial chaniher is sul),circular with diam-

eters of 300 X 240 fx. and the second chamber has diameters of

300 X 260 fx. The distance across both chaml)ers is 420 ju.. The

chaml)er walls are nearly straight and radial.

The transverse section of a s[)ecimen with a height of 2.3 mm.
and a thickness of 1.08 mm. shows well-developed pillars on each

side of tlie embryonic cliambers. These pillars are fused to

make bosses on the surface of the test. The individual pillars

ha\e surface diameters of too to 200 fx. The surface diameter

of the group <if ])illar ends which form the l)osses is 0.56 mm, on

one side of the test and 0.4 mm, on the other.

Localities.—1266; 720.

Remarks.—This s])ecies was described from specimens collect-

eel at Ca]) Haitien, Haiti, and has been reported since from

Trinidad and Barbados.

Miscellanea tobleri Vaughan and Cole Plate 3, fijrs. 1, 2

Miscellanea iohJcri Vaughaii and Colo, 1941, Gool. Soc, Amcr,, Sj). Pa-

per 80, pp. :^5, ;56, pl, 4, figs, 5-7; pl. 7, fig, 1,

EanilcolhaJia tohleri Caiidri, 1944, Bull. Amcr. P;ilcont., vol. 2S, No,

114, ]>]). 22, 23, pl, 5, figs. 22, 26?
Miscellanea tohleri Vaughan, 1945, Gool. Soc. Amor., Mom. 9, ])p. 29, .'10.

This species is represented in the present collection by one

sftecimen only. This specimen was ground on one side to show

the median [)lane, A description follf)ws : Test of medium
size with a height of 4,6 mm, and a width of 4.2 mm,, thickness

approximately 1,6 mm. Surface ornamentation consists of a

group of closely spaced pa])illffi in the central area of the te.st

beyond which there are radiating raised ridges of clear shell
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material to the periphery of die test. The papillate area has a

diameter of approximately 1.8 mm. and the individual papillai

have diameters of about 140 fi.

The median plane is composed of 3V2 coils with 31 chambers

in the final volution. The chamber walls are straight and radial

until near their distal ends where they are slightly recurved. The

>.pi'cimen is a megalospheric form.

The type locality of this species in Trinidad is supposed to be

upi^er Eocene, but as Vaughan" has stated this determination

must be rechecked.

Locality.— 1266.

Family ALVEOLINELLID^
Genus BORELOIDES Cole and Bermudez, new genus

Genotype.

—

Boreloides cuhensis Cole and Bermudez, new spe-

cies.

Test subspherical to fusiform, planispiral, invokite, very slight

increase in height in the coils ; chambers divided into a single

series of chamberlets by revolving partitions ; basal wall thick

and with low, conical projections on the outer side; embryonic

apparatus bilocular ; apertural face developed, but the apertures

were not observed.

Tliere is a resemblance between Boreloides and Fasciolites

Parkinson, 181 1, in that they both possess a thickened basal

la\'er to the chambers, The representatives of Fasciolites are

much larger with small chamberlets, and the basal wall is de-

void of the conical projections which appear in Boreloides.

Boreloides cubensis Cole and Bermudez, n. sp.

Plate 2, figs. 1-9; Plate 7, fig. 5

Test small, subspherical to fusiform, surface ornamentation

variable, in some specimens the surface is smooth, in others tliere

is a mesh formed by small, shallow polygonal pits with low, thin

intervening ridges, and in others the surface is covered by small,

slightly raised pustules. Measurements of the length and diam-

eter at the center of seven specimens follow

:

Specimen Length Diameter at center

1 1.26 mm. 0.8 mm.
2 1.34 0.98

y Vaughan, T. Wayland : Geol. Soe. Amer., Mem. 9, 1945, p. 29.
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3 1-4 0.9

4 1.44 1.04

5 156 0.9

6 1.56 1.06

7 1.66 o.()6

Sccli(jns tbrou.i^li the center at ri'^lit aiij^les to the lon^' axis

show a hihjcidar embryonic ai)f)aratus surrounded l)y several

coils of chambers to make the comjtlete test. Fhe initial cham-

ber is circular to sul)circu]ar with an internal diameter of alxnit

i(K> /A. The second chaml)er has internal diameters of alxjut

80 1)\' 120 /I. The distance across both chambers is about 200 jx

There are from two to three coils with 16 to 20 chambers fol-

lowin_c^ the embryonic chambers. The revolvinjj wall is thick,

heavy and has on the outer side small raised areas which ])ro-

ducc the pustules on the surface of the test. The chamber walls

are thin, straig"]rt, and racHal. The chambers iire divided into

chamberlets by revolving partitions.

Many s|)ecimens have a narrow apertural face, liut the state

of j)reservation was such that the exact nature of the apertures

could not ]^ ascertained.

Localities.—1266; 720; 4.3 kilometers west of (aiisa. C )riente

Province.

Family CYMBALOPORID/E

Genus CYMBALOP'ORA Hajrenow, 1X51

Cyml)al<>pora cushmani ('oh- and Bermudez, n. sp.

Plate 3, fiKK. 6-8; Plate 7, fip:. 3

Test small, conical, with a dee{)ly excavated umbilicus, surface

smootli. unornamentcd, except ior a mesh of intersecting sutures

which arc cfjnvex toward the periphery f)f the test. In tlie pres-

ent specimens these can be observed only when the s])ecimen is

wet. At the apex of the test there appears tf) Ix' a small rotaloid

coil which is followed b\' the chambers being airanged annularly

in a widening set of rings. The walls are coarsely perforated.

A vertical section of a specimen with a basal diameter of t o

mm. and a height of 0.36 mm., shows that the test is coniposetl

of a single la\er of chambers exce])t at tlie apex. The dorsal

walls are perforated by numerous, rather coarse pores winch

have diameters of about 3 fx. The walls along the umbilicus and
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Ix'tween the chambers are transversed infrequently by similar

fxires. No ])roiections or platelike structures were observed in-

to the chambers from the walls.

A transverse section near the base (ligure 9, I'late 3) shows

the chambers in jilan ha\c a rude rectangular shape and tliat they

are devoid of any secondary structures. A transverse section

( tigure 5, I'late 3) neai' the apex shows tw(j rows of chambers

l)ccause of the ])osition of tlie section with regard to the curva-

ture of the test. As noted in the description of the vertical sec-

tinn, the outer wall is coarsely perforate, whereas the inner walls

are solid, or transversed by ver\- infrequent perforations.

J.ocalili'cs.— 1266
; 720.

Remarks.—The details of the structure of the w.'ills are sliown

b\ figure 3, I'late 7. It was noted that the walls sinrouuding

tlie embrxonic chambers of Eodictyoauiiis show the same type

of structure.

C'ole and I'ermudez'" in creating the genus Rodictyoronus as-

sumed from the general structure of the test that these forms

were related to niclvDcuiius which is placed in the family Val-

Aailinid?e.

Restudv of tlie original s]iecimens of E<Hiicty(n'(>mts with cer-

tain specimens from Nuevitas, Cuba, demonstrates that liodictyo-

comis has the same t\])C of wall and structure of this wall around

the embrvonic chambers as do the specimens referred to Cyinhal-

opora. 'Die structure of tlie wall around the embryonic chambers

of liodicfvocoinis is shown by figure 2, Plate 7.

Thus, Eodicfyoconns should be referred to the family Cym-

baloi>orid?e.

This species is named in honor of Dr. Joseph A. Cushman

who has contributed largel\' to the knowledge of American small-

er Foraminifera.

Family ORBITOIDID.^

Genus VAUCxHANINA D. K. Palmer, 1934

Vauffhanina cubensis D. K. Palmer Plate :i, figs. 10-13

Vauqhanina cahviisis D. K. I'nlmer, 19."14, Mem. Soc. Culw Hist. Nat.,

vol. 8, p. 240, 1.1. VI. fi,i;-. 5; j,]. l:;, %s. 2, 4; text figs. 2, W.

1" Colo, W. Storrs, ami Bermudcv,, Pedro J.: Bull. Amer. t'aleont.,

vol. 28, No. 11;!, 1944, pp. (MU.
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]'(ia<ili(tninti ruh( nsi,s Vauyliau ami ('die, 1U4.'!, Join-. I'alcoiit., vol. 17,

No. 1, pp. 9S-1(K), pi. 17, fiys. .'., 4; \A. 18, ligs. 1-10.

I'iiinilniniiKi cithfii.'ii.s Colo, 1944, Florida Gool. Survey, Hull. Ll(), p. 57,

\A. :i. fig. 11; pi. 21, figs. (J, 7.

'I'liis C"retaceous species has been reported from Cuba. Mexico,

and I'dorida. Tlie specimens in the samples under discussion are

t\pical in every respect to the topotype specimens stucHed 1)}'

V'au'^han and Cole in the redescrii)tion of this species.

These si)ecimens represent reworked forms from the Creta-

ceous into the Eo,cene, or the rans^e of the genus and species

must be extended. It should be noted that specimens do not

appear liroken or worn, and the state of preservation is similar

to the associated specimens. Numerous s'i:)ecimens were pres-

ent in the samples.

Locality.— 1266.

Family DISCOCYCLINID^

Genus DISCOCYCLINA Gumbel, 1870

Subgenus DISCOCYCLINA Gumbel, 1870

Discocyclina (Discocyclina) barkeri VauKhan and Cole

Plate 4, figs. 1-5; Plate .">, figs. 7-10

DiscocilcliiKi ( lUscoci/fliiKi) IxirLcri Vaugiuiu and Cole, li)41, Gcol. Hoc.

Amer., ISj). Paper iiO, pp. 57. 58, pi. 18, figs. 4-7; pi. 21, figs. 1, 2.

DiscociicliiKi { l)isff)ciicliii(i) lidii.rri Vauglian, 1945, Geol. Soe. Amer.,

Men'i. 9, \>\). :!1, lili, pi. 6, figs. 1-10.

Numerous small specimens are assigned to this species. The

following measurements were made from vertical sections:

SpeciuK-n I

Diameter 1.66 mm.
Thickness 0.72 mm.
Layers of lateral

chambers i 1 to ij 11 8 8

The ecpiatorial la\er is proncnmced in vertical sections made

from specimens of this s])ecies. The initial chaml)er ma\' be em-

braced partially 1)\ the second chamber (figure 10, I'late 5) or

ma\- be surrounded In' the second chamber almost entirely (fig-

ure 5, I'late 4). Vaughan has noted this feature in liis report

on the forms frcnn Barbados.

There is considerable variation in the [jillars. In the illustra-

tion of the types, certain indi\iduals have heavy pillars, whereas

other specimens have small, light pillars. In the Cuban speci-

mens illustrated in this article the specimen shown by figure 7,

2 3 4

1.7 mm. 1.14 mm. 1.5 mm
t).f)8 mm. 0.5 mm. o.() mm,
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I'late 5, lias small, weak pillars with the lateral chanrbers ar-

ranged in rc.i^ular tiers and open. The specimens illustrated hy

iij^ures 1-4, Plate 4, have in general stronger pillars and tlie later-

al chambers are not so regularly arranged. In certain of these,

two particularly strong pillars occur, one on each side of the

ecpiatorial la\er (figures 3, 4, Plate 4).

In tile original and subsecjuent descrijition of this si)ecies all

t'lese forms were considered to represent Init one s])ecies, and

this j)ractice is followed here. It should be indicated, however,

that in sorting the Cuban speciiiicn.-, into lots for sectioning the

specimens represented by figure-^- 7, 8, Plate 5, were separated

from the others. A separate description of these specimens was

made which follows:

Test small, lenticular, surfr.-e cjvered with small polygonal

pits at the corners of which occur minute papillae, diameter, about

1.2 mm. ; thickness, about 0.5O mm.
The embryonic apj^aratus consists of a small, circular initial

chamber with a diameter o.i about 50 jx which is partially eni-

bracetl by a larger chamber with diameters of 40 x 90 fx. The
distance across both chambers is 90 /x. The periembryoni:

chambers could not be seen.

The radial chamber walls are complete, alternate in position

in adjacent annuli ant' have the annular stolon on the proximal

side of the radial chamber walls. Th^re is a slight increase in

size of the ecpiatori'd chambers from the center of the test to

the periphery-. Chambers at the center of the test have radial

diameters of 10 /x and tangential diameters of 20 ix, those at the

l)eripher\- have ra lial diameters of 20 fx and tangential diame-

ters of 20 IX. Th^ height of the equatorial layer is virtually con-

stant, about 20 IX, excluding roofs and floors.

The lateral chambers are open and arranged in regular, def-

inite tiers wi.li 10 chambers to a tier on each side of the equa-

torial la\er. Lateral chambers near the surface and over the

embr\onic chambers have a length of 40 fx, a height of 20 [x,

and the t'lickness of the floors and roofs is 4 /a.

Minute pillars occur at the ends of the lateral chambers. These

pillars are nearly cylindrical with surface diameters of 20 to

30^.
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Inasnuich as the illustrations demonstrate the characters of

the species clearlw further description is not necessary.

Localities.-—1266; 720.

Occurrcucc.—This species was reported first from Soldado

Rock and later from the blocks in the Joes River mudflows of

r.arhados.

niscocycltna (I)iscocyclina) mestieri Vaughan

Plate 4, fiffs. 6-10; Plate 3, tip. 3; possibly Plate 7, fig. 4^

DiNcnci/rliiiii { Di.\<-(i<-!icliii(i ) mestieri V-Au^hnn. 194.1. (tOoI. Soc. Anicr.,

Meii'i. 9, ivp. :'.7. :!S. pi. 12, figs. l-(i.

Test small, circular with a stronij^ly inllated central area which

slopes rei^ularly t(j a narrow rim. Surface ornamentation A"on-

sists of an ai)ical ,i,froup of stront,^, ])rojectin<,'^ j)a])illa? which j.^'^rade

(Utwards into smaller i)ai)ilLT which are nearly flush with the

surface of the test. The brim is devoid of papillae. The small-

est me',^alos|>heric specimen measured has a diameter of 1.84

mm. and a thickness of 0.84 mm. ; the lart^est me^^alospheric in-

dividual measured has a diameter of 2.88 mm. and a thickness

of 1.86 nun. The single microspheric individual available has

a diameter of 3.O mm. and a thickness of 1.2 mm.
The embryonic ai)paratus .consists of a smaller, subcircular

chamber with diameters of 160 x 220 fx. which is almost sur-

rounded by a larger chamber with diameters of 220 x 360 fx.

At the ])oint of attachmeiit of the two chambers the wall of the

inner chamber forms the outer boundary of the embryonic

chambers for a distance of lOO fx.

riic annuli of ecpiatorial chambers are irregular in plan. The

radial chamber walls in adjacent annuli alternate in position and

the annular stolon is on the proximal side of the chambers. l'"(pia-

torial chamlK'rs near the center of the test are nearly scpiare

with radial diameters of about 30 fx. and tangential diameters of

about 25 IX. The equatorial chambers at the periphery are larger

and rectangular with radial diameters of about 80 jx and tan-

gential diameters of about 20 to 30 fx. As the annuli are irregu-

lar there is considerable difference in size of the ec[uatorial cliam-

bers within (jne zone of the test. The measurements given are

average ones.

Measurements (;f three vertical sections follow:
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Specimen I 2 3

Diameter 1.84 mm. 2.2 mm. 2.88 mm.

Thickness 0.84 mm. 0.92 mm. 0.86 mm.

Number of lateral chambers on

each side of equatorial layer 8 12, one side 25

16, the other

Embryonic chambers

:

Length 320 fi 160 /A 220 [X

Height 220 fX. 120 fi 180 /i,

Height of equatorial layer

:

At center 20
fj.

20 /i, 20 fX

At periphery 20 IX 30 f^
20 fl

Length of lateral ciiambers 60-90 fJ.
60- 1 20 /i, 120 IX

Heig'ht of lateral chambers 5/* 5/* 10 JH

Thickness of r(jofs and floors 20-30 fX 20 fX 20 IX

Surface diameter of pillars 120-220 /X 60-120 /A 40-I40JU.

The opening of the lateral chambers is slitlike between thick

roofs and floors. The chambers are in places arranged in rather

regular tiers, elsew'here they overlap from one tier to another.

Locality.—1266.

Remarks.—In the preliminary study of these specimens cer-

tain features recalled D. {Discocyclina) calijornica Schenck".

However, that species is a larger, more robust form with more

lateral chambers to a tier. The Cuban specimens more nearly re-

semble D. {Discocyclina) mcstieri described by Vaughan from

random thin sections made from blocks in the Joes River mud-

flows of Barbados where it occurs in association with D. barkeri.

A larger, more robust specimen (figure 4, Plate 7) without

a rim is assigned tentatively to this species which appears to be

a somewhat variable one from the si:)€cimens assigned without

question.

Discocyclina (Discocyclina ?), sp. Plate 7, figs. 1, 8

The genus HexagonocycUna was created by Miss Caudri^-

11 Sclxenck, Hubert G. : Trans. San Diego Soc. Nat. Hist., 1929, vol.

5, No. 14, pp. 224-227, pi. 27, figs. H, 4, 6; pi. 28, figs. 2-6; pi. 29; pi.

30, figs. 2, 3.

12 Caudri, C. M. Bramine: Bull. Amer. Paleont., vol. 28, No. 114,

1944, pp. 12, 13.
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witli Discocyclina cristoisis (Vau^han) as the genotype. One of

the characteristics of this genus was the possession of lie xri'^onal-

sliaped equatorial chaml)ers. Vaughan'-' restucHed /). crisfeiisis

and decided that it is generically correctly i)laced under /)/.s--

cocyclina. He recommends that Hcxiujo^ocxcVdhi ])C placed as

a synonym of Discocyclina.

Two sjiecies are known to possess such hexagon.al ecpiatorial

chamhers, namely, D. cristeiisis (\^^ughan) and D. mcandrica

Caudri. ( )nc horizontal section in the present collection had

equatorial chamhers of hexagonal sha[K'. Unfortunately this

was the only specimen found. It is figured for future reference.

SuhRcnus .\STEROCYCLINA Giimbel, 1870

Discocyclina (Asterocyclina) hal)anensis Cole and Bermudez, n. s)).

Plate 5, fiKs. l-G

Test Stellate, with five or six rays. There is a small central

umho with a diameter of ahout 0.5 mm. wliich is thickly

studded with strong, raised papillae wdtli diameters of ahout

IOC) /A. I'rom this umho the raised rays radiate. The ra}'s are

narrower at their juncture with the umbo and gradually widen

as they aj^i^roach the ])eriphery of the test and pr(jject slightly

beyond the general perijjhery. The ra\'S are ornamented with

small, very slightlx raised papillae. The interray areas are flat

and unornamented. Diameter, about 2.8 mm.; thickness at center

0.5 to 0.6 mm.
The embr\-onic chambers are nephrolepidine ty]K' with a

small, subcircular initial ,chamber with diameters of 40 x 55 /x

partially embraced by a larger chamber with diameters of

30 X 80 /x. There is a ring of periembryonic chambers, the main

chambers of which are two long, narrow, curved chaml)ers

whose ends meet at a line drawn through the center of the

embryonic chambers at right angles to the i)artition between

the two embryonic chambers. The other ends of these ])rinci])al

periembryonic chambers extend beyond the ends of the

chamber wall separating the initial from the second chamber.

Three smaller chamhers complete the ring of periembrNonic

chambers.

The equatorial chambers in the interray areas arc small and

13 Vaughan, T. Wayland; Geol. Soc. Aiiicr., Mem. 9, 1945, jip. 74-7().



205 Cuban Discocyclinid^ : Cole and Beiimudez 17

nearly square witli diameters of about 20 /a. The equatorial

chambers in the rays are rectangular. Thcjse near the peripher)-

in a ray have radial diameters of about 55 /a and tangenticU

diameters of about 20 /x. l^he equatorial layer is thin, about 5 /a

hij^li and virtually constant from the center to the periphery

of the test.

There are about 10 lateral chambers to a tier on each side

of the equatorial layer at the center of the test. The openings

of these chambers are slitlike between fairly thick roofs and

doors. There is a regular decrease in the number of lateral cham-

bers from the center of the test toward the periphery. The inter-

ray areas have about tliree layers of lateral chambers over the

equatorial layer. Some of the lateral chambers are in regular

tiers, but more commonly there is irregularit}' and overlap. Lat-

eral chambers over the center of the test and at the outside

have a length of about 60 /a, a height of 5 /a and are between

floors and roofs 5 to 15 /a thick.

Heavy, wedge-shaped pillars occur in the central area. These

pillars have a surface diameter of 120 to 160 /a.

Locality.— 1266.

Remarks.—This species differs from D. (Asterocyclina) bar-

badcnsis Vaughan by possessing more appressed lateral cham-

bers and stronger pillars.

Genus PSEUDOPHRAGMINA H. Douville, 1923

Subgenus PROPOROCYCLINA Vaughan and Cole, 1940

Pseudophragmina (Proporocyclina) cedarkeysensis Cole
Plate 7, figs. 6, 7

Pseudophragmina {Proporocyclina) saragosensis Cole, 1942, Florida

Geol. Survey, Bull. 20, pp. 46-48, pi. 13, figs. 1-5; pi. 14, figs. 1-5

(not Discocyclina saragosensis Vaughan, Proc. U. S. Nat. Museum,
vol. 76, art. 3, pp. 13, 14, pi. 4 figs. 1-3, 1939).

Pseudophragmina (Proporocyclina) cedarkeysensis Cole, 1944, Florida

Gkjol. Survey, Bull. 26, pp.' 81.83; pi. 2, fig. 13; pi. 18, fig. 9; pi. 26,

figs. 1-4; pi. 27, figs. 1, 2.

Discocyclina {Biscocyclina) blanpiedi Cole, 1944, Florida Geol. Survey,

Bull. 26, p. 75, pi. 3, fig. 3; pi. 6, fig. 19; pi. 26, fig. 8; pi. 27, fig.

4; pi. 28, figs. 3-5 (not Discocyclina blanpiedi Vaughan, Jour.

Paleont., vol. 10, No. 4, pp. 254-256, pi. 41, fig. 1-7, 1936).

Certain specimens from the Hilliard Turpentine Company well,

Nassau County, Florida, were assigned to Discocyclina (Dis-

cocyclina) blanpiedi Vaughan by Cole. The assignment of these
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specimens to this species was incorrect inasmuch as th<.'y l)e

loni^' to the i^enus Pscudoplinu/iiiljia, suhi^cnus rroptirdcyclijia.

D. blanpicdi is in tlie sul)genus Discocycluia.

I\cstu(l\ of these specimens leads to the heliel' that tliey rep-

resent thinner representatives of the s[>ecies ccdarkcyseiisis. A
vertical section from the ililliard Turpentine Company well from

a depth of 1745-1752 feet is li.^ured on I'late 7, hj^ure 7, for com-

]tarison with an isolated specimen in the Cuhan collection.

The Cuhan s[)ecimen althou.Ljh more compressed than any spe-

cimens ohserved h\ the senior author ai)pears to ha\e the same

featuies as ccdarkcysoisis. ddiereforr, this specimen is tenta-

li\ely assiijned to this species.

Pseudaphrajimina (Proporocyclina) cuslimani ( Vauuliaii

)

Plate G, figs. 1-4; Plate 7, fi^. 9

Disciicjicliiiii ciishnKiiii X'augliaii, 1!»1'M, i'loc. V. S. Nat. Musciiiii, vol. 7<t,

art. ';^!, 1)1). ll-i;i, pi. :\, figs. 1-4.

P.if iidoijInufiniiiKi (Projioroci/cliiiii) fuslniKiiii \'aii<iliaii, IDtf), (Icol. Soc.

Amer., Mem. !l, \>\>. il4, 95, pi. ;{«, fiys. 1 .'.a.

Test circular in jilan with a small, pronouncc(l, shar])ly de-

hned, circum\ allate, dome-shaped umho outside of which tht-re

is a flat, thin rim. Surface ornamentation consists of small papil-

1,-c on the umho and rim. ( )nly two specimens were availahle

for measurements. < hie of these has a semidiauu'ter of 2 mm.,

the other has a diameter of 2.y mm. with a thickness throus^ii the

center of the umlio of (1.66 mm. The umho on this specimen

has a diameter of o.<) mm. and the thickness of the rim is 0.34

mm.
The emhrxonic a])paratus is nephrolcpidine in txpc. The ini-

tial chamher is nearlv circular with a diameter of (n) p.. The dis-

tance across hoth chamhers is 140 /x. In the availahle vertical

section the emhryonic chaml)ers have a len<^th ot ^tx) /a and a

'height at the highest ])Ortion of 120 /<..

The annular stolons are on the distal side of the radial cham-

her walls. The radial chamber walls are in alignment and some

of them are slightl} wavy. Many of the radial cliamljer walls

bifurcate nearly at their ])roximal ends. Near the center the-
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equatorial chambers are either square with racUal ami Lcuiycn-

tial diameters of about 20 /a, or tangentiall\ elongated \\ith ra-

dial diameters of about 20 fx. and tangential diameters of 30 to

40 fi. At the periphery the equatorial chambers are radial!)'

elongate with radial diameters of 100 ja and tangential diameters

of about 20 jx. The equatorial layer is thin, with tlie internal

height of the equatorial chambers about 5 /*. There is no in-

crease in height of the equatorial layer toward the periphery of

the test.

The lateral chambers are slitlike, appressed, between thick

roofs and floors. On each side of the equatorial la\er at the

center of the test there are about 12 layers of lateral chambers,

but in the rim portion of the test there are only five layers of

lateral chambers. Between pillars the lateral chambers are in

.regular tiers, but elsewhere they overlap and are irregular in

arrangement. The average length of a lateral chamber is 40 ju,.

These chambers have a height of about 5 [x. Roofs and floors

have a thickness of about 20 [x.

Wedge-shaped pillars are irregularly scattered throughout tke

test. Those in the umbonal area have diameters from 80 to 100

/A and those in the rim have diameters from 60 to 100 fx.

Locality.— 1266.

Remarks.—P. {Proporocyclina) cushuiani has a very distinct-

ive shape with the small, pronounced umbo surrounded by a de-

pressed area and a wide, relatively thin brim. The major dif-

ference between the type specimens and the Cuban forms re-

ferred to this species is that in the specimens from Cuba the

lateral chambers are more appressed and the roofs .and floors of

these chambers are slightl}- thicker. As there is variation in this

feature there does not seem to l^e sufficient distinction to separ-

ate the Cuban forms from the typical.

Pseudophragmina (Proporocyclina) haban<ensis Cole and Beimudez, n. sp.

Plate 6, figs. 5-8

Test evenl) lenticular, thickest in the center and sloping regu-

larly to the bluntly rounded periphery. Surface ornamentation

consists of small, very slightly raised papillae which are scattered

rather regularly over the surface of the test except for a narrow

peripheral zone. The diameter of megalospheric individuals is

from 1.8 mm. to 2.y mm. and the thickness at the center is from
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0.48 nun. to 0.8S mm. Measurement of the three vertical sections

illustrated are:

Plate 0, figure 5 I'late 6, figure 6 Plate 6, figure 7

1 iiickness 0.62 mm. 0.48 mm. 0.88 mm.
Diameter 2.0 mm. 2.14 mm. 2.7 mm.

The embryonic apparatus consists of a circular initial cham-

ber which is partially embraced by a second, reniform chamber.

A specimen with a diameter of 1.8 mm. has an initial chamber

with an internal diameter ol (kj fx and a second chamber with

internal diameters of 55 x 140 /a. Another si>ecimen with a di-

ameter of 1.0 mm. has an initial chamber with an internal diam-

eter of 100 /A and a second chanil>cr with internal diameters of

80 X 180 fx. In vertical section the embryonic chambers have

a height of 120 /a and a length of 240 /a in one specimen and a

lieiglit of <S() /A and a length of 220 ^u. in another.

The equatorial chaml^ers have wavy, radial chamber walls

with the annular stolon on the distal side. The radial chamber

walls are in alignment. J^cjuatorial chambers near the periplier)

have radial diameters of about 40 ix and tangential diameters of

20 to 30 /A. In vertical sections the e(juatorial layer is relative-

ly thin, but pronounced. At the center the equatorial chambers

have an internal height of about 20 /a. There is a very slow and

slight increase toward the periphery in the internal height of the

equatorial la}er. At the periphery the height is usually about

40 fx, but one specimen had chamljers with a height of 50 fx.

The laterals over the center may be from 8 to 14 in number,

a specimen with a thickness of 0.48 mm. has 8 on each side of

the embryonic apparatus, another with a thickness of 0.O2 mm.
has 11 and the third with a thickness of 0.88 mm. has 14. ^idie

opening of the lateral chambers is low, a))pressed near tlie equa-

torial layer, but the (j[)ening becomes higher toward the periph-

ery. Normal, peripheral lateral cliambers at the center have a

length of 80 to 100 fx. The chambers ma} have an internal

height of JO to 20 /A with fioors and roofs of a thickness of 5-10 /a.

The chambers with the greatest height have the thinnest floors

and roofs. The lateral chambers are in regular tiers between

the pillars, but elsewhere they overlap.

Pillars are irregularly present. In some specimens they ap-

pear on one side of the equatorial layer and not on the other.
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The surface diameter of the ]>illars is from 80 to 120 ju,.

Locality.— 1266.

Remarks.—The equatorial section of this species resemhles

that of P. (Proporocyclina) tobleri Vaughan and Cole.^'* The
chief cHfiferences are those of the vertical sections. The equa-

torial layer of tobleri appears as virtually a line and the lateral

chambers are more appressed with thicker roofs and floors than

those of habanensis. P. tobleri does not possess pillars accord-

iiig to the type description.

The Cuban specimens were at first referred to P. tobleri, but

on detailed anaUsis it was decided to create a new species, not-

ing, however, the similarity between typical tobleri and the forms

under discussion.

The type locality of tobleri was thought to be uppermost

Eocene, overlying the typical Jacksonian of Soldado Rock. Re-

cently, Miss Caudri^^ has suggested that P. tobleri and its as-

sociated species may represent a re\^'orked fauna at Soldado

Rock and that their actual occurrence is fairly low in the Eocene.

14 Ooiiipai'e figure 8, Plat<^ 6 with figure .'5, plate 22, Gcol. Soc. Auier.,

Sp. Paper 80, 1941.
1"' Cautiri, C. M. Bramiuo: Bull. Amer. Paleont., vol. 28, No. 114,

1944, pp. 35, 36.
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Explanation ov I'i^ate 1 (14)

Figure Page

1-3,7,9. Coskinolina floridana Cole — - - 6

Fig-. 1, portion of an axial seption to illustrate the cliiini-

bers of the marginal trough; 2, ;{, -horizontal scetions;

7, 9, axial sections; 1-H, 7, 9, X:57.
4. Lituonclla, sp. - - 6

Axial section, X37.
5,8. Dictyoconus americanus (Cushmanj 7

Fig. 5, an axial section of a specimen wliich possibly rep-

resents this genus and species; 8, horizontal section

of a specimen which shows the characteristics of this

species; 5, 8, X'>7.
6. Dictyoconus cookei (Moberg) .- _ 7

Axial section sliowing certain o^ the chambers of the mar-

ginal trougli ai'ca with single horizontal plales extend-

ing into the chambers, X<57.

All specimens are from station 1266 imless specified in the explanation

of the plate. Thin sections and all the photomicrograi)hs were made in

the Cornell University Paleoutological Laboratory by the senior author.



Pl. 14, Vol. 31 Bull. Amer. Paleont. No. 125, Pl. 1





PLATE 2 (15)
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EXPLAXATIOK OF PLATE 2 (15)

y,iire Page
1-9. Boreloides cubensis Cole and Bermudez, n. gen. and n. sp. 9

Fig. 1, external view of the liolotypo (Colo Collection,

No. 410); 2, 7-9, transverse sections; ;5-5, axial sec-

tions; 1, X15; 2-9, X:^7.
10,1]. Misct'llanea antillea (Hanzawa) 7

Fig. 10, median section; 11, transverse section; 10, X16;
n, X37.



PL. 15, Vol. 31 Bull. Amer. Paleont. No. 125, Pl. 2





PLATE 3 (i6)
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Kxl'LANATION OF PLATE o (16)

Fiijiiie Page

1,2. Miscellanea tobleri V'auK'han and Cole 8

Fig. 1, external view to illustrate the oinanientation

;

2, median section of the same specimen ; 1, 2, X7.
3. Discocyclina (Discocyclina) mestieri Vaughan 14

External view to show the ajiical I'lown of papilla' and
till- general shape, X15-

4-9. Cymbalopora cushmani Cole and Bermudez, n. sp. 10

Figs. 4, 8, axial sections; 5, 6, 9, ti'ansverse sections; 5,

section near the apex of the test; 6, 9, sections near
the base of the test; 7, external views of two sjieci-

niens, the specimen on the left sliows tlie ventral view
and the siiecimen to tlie liglit illustrates tlie dorsal

view of the holotype (Cole Collection, No. 409) ; 4, 5,

6, 8, 9, X'i7; 7, X15.
10-13. Vaujfhanina cubonsis D. K. Palmer 11

Fig. in, horizontal section to illustrate the embryonic
apparatus and the general pattern of the equatorial

section; 11-1.'!, vertical sections; 10-13, X37.



PL. 10, Vol. 31 Bull. Amer. Paleont. No. 125, Pl. 3
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Explanation of Plate 4 (17)

Fijrure Page
1-5. Discocyclina (Discocyclina) barker! Vau}?han and Cole 12

Fiijs. l-'A, 4, vertical sections; 5, liorizontal section; 1-5,

X.-i7.

6-10. Discocyclina (Discocyclina) mestieri Vaughan 14

Fig. 6, horizontal section; 7-10, vertical sections; 7-9,

sections of megalosi)lieric individuals to illustrate

sliglit differences in cross-section, shape, and number
of lateral chambers ; 10, microspheric individual ; 6,

8, 9, X37; 7, 10, X16.



PL. 17, Vol. 31 Bull. Amek. Paleont. No. 125, Pl. 4





PLATE 5 (i8)
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Exi'l^AXATION OF PlATK 5 (18)

Figure > Page

1-6. Discocyolina ( Asterocyclina) habanonsis Cole and Bermudez,
n. sp. - - - - 16

Fig. 1, cinbryonie appjiiatus of fig. 6 (Milai-gcd ; 2, ex-

ternal view of tlic liolotype (Cole Collection, No. 406)
to illustrate the central, papillate umbo and the five

distinct and one faint ray; 'A, 4, vertical sections; f), (i,

horizontal sections; 1, X170; 2, Xl^'i; ^-^>, X-'w; 6,

X16.
7-10. Discocyclina (Discocyclina) barkeri Vaughan and Cole 12

Fig. 7, vertical section of a specimen with open hiteral

cliamhers and small jiillars (compare witli figui(> 5,

j)late 18, (leol. Soc. Amer., Sp. I'ajiei- ;i()) ;
S, lioiizon-

tal section, the second chamber partially embraces tiie

first; a crack in the calcite filling gives the impression
of a divided second chamber in the illustration; !),

horizontal section; 10, enlarg<'meiit of the embryonic
ajiparatus of tlie specimen figured as 9; 7-9, X'>7;
10, XI 70.



PL. IS, Vol. 31 Bull. Amer. Paleont. No. 125, PL. 5





PLATE 6 (19)
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Explanation of Plate 6 (19)

Fijruie Page
1-4. Pseudophragmina (Proporocyclina) cushmani. (Vaughan) 18

Fiys. 1, -, lioiizontiil sections to illusti;ito the onil)ryoinc

aiipaiatus and the e(]iiatoiial ehaniheis wliich have

their radial walls in alifinnient and are wavy; 1, is an

enlargement of a portion of fig. 2; :?, 4, vertical sec-

tions; 4, is an enlargenient of fig. ii ; 1, 4, X'>7; 2,

A, X16.
5-8. Pseudophragmina (Proporocyclina) habanensis Cole and

Bermudez, n. sp. 19

Fig. 8, horizontal section of a jiaratyjie ((!ole (!ollec-

tion, No. 407); 5-7, vertical sections; 7, a sligiitly

larger specimen than rei)resentetl by figs. 5 and 6; but

apparently tlie same species; 5, paratype (Cole Collec-

tion, No. 408) ; 5-8, X:i7.



Pl. 19, Vol. 31 Bull. Amer. Palkont. No. 125, Pl. 6





PLATE 7 (20)
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Explanation of 1'latk 7- ijiy)

l^gurc Page

1,8. DiscocyclHia (Discocyclina?), sp. .— 15

Pig. 1, oii];i.rged portion of 8 to illustrate the hexagonal

siiape of tlie equatorial chambers; 8, median section;

1, X170; 8, X37.
2. Eodictyoconus cubensis (Cushman and Bermudez) 11

A portion of the embryonic apparatus and the wall sur-

rounding it to illustrate the similarity in the structure

of the wall with that of Cymbalopora cuhenais Cole

and Bermudez, n. sp. This specimen came from Nue-
vitas, Cuba. 2, X170.

3. Cymbalopora cubensis Cole and Bermudez, n. sp. - — 19

A portion of the wall of the specimen, X170, illustrated

as figure 8, Plate 'A, of this article to demonstrate the

coarsely perforate structure of the wall.

4. Discocyclina (Discocyclina) mestieri Vaughan 14

Vertical section of an inflated specimen which has many
of the ciiaracteristics of mestieri; X37.

5. Boreloides cubensis Cole and Bermudez, n. gen. and n. sp. .— 9

Kxtcrnal view of three specimens; Xl-^-

G, 7. Pseudophragmina (Proporocyclina) cedarkeysensis Cole - 17

rigs. 6, 7, vertical sections; 7, specimen from the Hil-

liard Turpentine Company well, Nassau County,

Florida, at a depth of 1745-1752 feet introduced for

comparison with the single section, fig. 6, available

from Cuba which seems to be the same species; 6, 7,

X:'-7.

9. Pseudophragmina (Proporocyclina) cushmani (Vaughan) 18

Enlargement, X170, of a j)ortion of the vertical section

illustrated as figure '^, Plate 6, of this article to show
the equatorial layer and lateral chambers in detail.



PL. 20, Vol. 31 Bull. Amer. Paleont. No. 125, Pl. 7
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INTERNAL STRUCTURE OF SOME FLORIDIAN
FORAMINIFERA

By

W. Storrs Cole

Cornell University

INTRODUCTION

The precise definition of genera and species of the so-called

larger Foraminifera depends upon adequate thin sections which

show tlie internal structure. When species are described from

external appearance only, endless confusion results because of

the inability of other workers to recognize the forms which- have

})een inadequately described.

Moreover, certain of the smaller Foraminifera which have been

described traditionally from external appearance only show in-

triguing internal structures if they are sectioned. Thin sections

of the smaller Foraminifera have been most useful in phylo-

genetic studies as demonstrated recently by the work of Barker

and Crimsdale (1937).

In order to ascertain the precise nature of the internal struc-

ture of certain species described recently (Applin and Jordon,

1945) from subsurface samples from wells in Florida, the writer

made a number of thin sections of these species. The results

of this study were so profitable in understanding the relationships

of these species as well as defining them in a precise manner that

it was decided to record this information.

DESCRIPTION OF GENERA AND SPECIES

Genus NONION Montfort, 1808

Nonion nassaiiensis (Applin and Jordan) Plate 4, figs. 1, 2, 4-8, 12

Miscellanea no.tsauensis Applin and Jordan, 1945, Jour. Paleont., vol.

U), No. 2, pp. 139. 140, pi. 19, figs. 4a, b.

In the thin sections of this species which were made certain

features appeared which recalled similar features of representa-

tives of the family Nonionida; and also the species which Vau^han
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(1929, pp. 376, 2)77) named Coiiicriiia niaflcyi. The l:)asic struc-

tures fibserved in r.cssauoisis were tlie extreme development of

vertical canals whicli in transverse sections break the walls in-

to a series of pillarlike structures between which the* canals ap-

pear and there is luj mart;inal cord.

Thin sections were made of 'ceilain s}>ecimens of Recent El-

phi iitiii and of one species of fossil Elphidium for comparison.

.\!th()u,^"h Cushman (1940, p. 212) does not mention a canal

system in the discussion in his textbook of the family Nonionids,

on pa,<ye 399 o*' this same work in the key to the families, it is

stated that there is no canal s_\'stem. Glaessner (1945, p. 154)

states of the family NonionidcX : 'Svall finely perforate, in ad-

vanced forms with a septal and spiral canal s}stem." Hofker

(1927, plate 26) gives splendid diagrams and illustrations of the

canal s}stem of representatives of this family.

The following table gives the measurements of several thin

sections of iiassauensis:

ypecimen 12 8 4 5 6

Height 0.9(5 nun. 0.9 nun. 1.2 mm. (1.92 mm. O.SH mm. 1.1 mm.
Width 0.8-1 mm. D.S mm.
Thickness (i.74 mm. ().5S mm. ().()() mm. O.S mm.
.Vumber

Xinnber of

chambers in

final volu-

tion 17 17

The fossil specimens of Rlpliid'iuni with which the structure

of Iiassauensis ma_\' be compared had a width of 0.7 mm. with a

height of 0.8 to 0.94 mm. and a thickness of 0.38 to 0.42 mm.
These specimens in median section show about three coils with

22 chaml)ers in the final volution.

The major difference to be observed is the fact that the cham-

ber walls extend completely from one spiral wall to the other

in the median sections of Elphidium, whereas there ajjpears to

be an aperture at the proximal side of the chamber walls in uas-

saaensis. Moreover, the structures in nassauensis are coarser

than corresjionding structures in the specimen of Elphidium.

Photomicrographs of the wall structure of specimens of nas-

sauensis and PAphidiiiru are given on Plate 4, figures 12, 13. As

these structures are so similar anrl as nassauensis lacks a mar-

ginal cord, it wf)uld appear that nassauensis should be assigned
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to some genus in the family Nonionidse.

As the sutures of Elphidium have retral processes, a number

of specimens of nassauensis were examined for this feature. It

is not present ; the sutures are simple. Although the aperture

was not observed on any of the specimens examined, the med-

ian sections show that there is apparently an aperture at the base

of each chamber wall. These factors lead us to believe that the

species nassauensis should be referred to the genus Nonion.

The similarit}' in structure of the test specimens known as

Miscellanea niafleyi (Vaughan) with Elphidium and N. nassau-

ensis causes one to wonder if these specimens may not be incor-

rectly assigned. They may represent also some type which

should be referred to the famil)' Nonionidse. (See notes on

niafleyi under the discussion of the genus Miscellanea.)

It will be noted from figures 12 and 13, Plate 4, that there

is a relatively large canal in the upper portion of these figures.

Similar canals occur in Miscellanea miscella and M. sfanipi

(Davies, 1937, pi. 6, fig. 18; Vaughan and Cole, 1941, pi. 5, figs.

I, 3). Vaughan (1945, p. 24) has found similar canals in cer-

tain species of perculinoides.

In ElpJiidium rota and A', nassauensis this canal appears to oc-

cur only in the wall of the outermost volution, whereas in M.
miscella and il/. stanipi it occurs in volutions other than the out-

ermost.

GonuL ELPHIDIUM Montfort, 1808

Elphidium rota Ellis Plat- 4, fir... '^s I'-, H, 13

Elphidium rota Ellis, 19:^9, Jour. Paleont., vol. 18, No. 4, p. 424, pi. 48.

figs. 6a, b, 7.

Elphidium lennensifi Applin and Jordan, 1945, Jour. Paleont., vol. 19,

No. 2, p. 1.39, pi. 19, figs. 3a, b.

Genus MISCELLANEA Pfender, 1934

In 1934 the late Mrs. D. K. Palmer ( 1934. pp. 243-244) erect-

ed the species dickersoni which she placed questioningly in the

genus Camerina. Certain specimens from the Upper Cretaceous

of Mexico were referred to this species by Barker (1939, pp.

226, 227). Voorwijk (1937, pp. 191, 192) who had studied

numerous samples from the Upper Cretaceous in the vicinity of

Habana, Cuba, stated that the species cubensis D. K. Palmer

(1934, pp. 245, 246) and vermunti Thiadens (1937, pp. 94, 95)

should be combined under the specific name dickersoni.
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Cole (1942, pp. 640-641) published a median and a transverse

section of topotypes of dickcrsoiii and agreed with Voorwijk tliat

dickersoni. cuboisis, and :rr)ininti should Ijc cuinbintnl. At that

time Cole was of the opinion that all of these species should he

referretl to Opcrcnlina catcuvla Cushman and Jai-vis (1932, p.

42). Later, Cole (,i<;-t4. W- 3^, 39) referred certain specimens

from a deep well in Florida to dickersoni, withdrawing the as-

signment of dickersoni to cafcmila after \'aughan had re-exam-

ii-.ed the types of dickersoni and catennla.

In the meantime Thalmann (1938, p. 330) had created a new

subgenus, Sidcopercidina, of the genus Opercidina with Camer-

ina ? dickersoni as the subgenotype. Caudri (1944, p- 20)

stated that the subgenus Sidcopercidina is distinct from Miscel-

lanea to which genus Cole had referred the combined group of

species placed under catenula.

Applin and Jordan (1945, PP- UO, 14O concluded the speci-

mens from Florida were a distinct species and should not be re-

ferred to dickersoni. These authors created the species cosdeni

for the Fl(M-i(la specimens which they placed under the genus

Opercidina in the subgenus Sulcopercidina.

Finally, Vaughan (1945, p. 25) gave a brief review of the

status of these species with the statement: "I am inclined to

recognize Sidcopercidina as a valid genus or sub-genus and to

associate it with Miscellanea." Hanzawa (1937, P- 115) lia<l

noted "the delicate pectination perceptible along the margin of

the test leads us to wonder if they {Camerina? dickersoni and

Camerina'l ciibensis) ma\- not be small species of Pellatispirella."

I'ellatispirella was placed later as a synonym of Miscellanea hy

\aughan and Cole (i94L PP- 32, 33)-

Although there has been much si^eculation on the relationship

and taxonomic position of the various forms mentioned above,

few illustrations of thin sections made from these forms have

been published. In the original description of dickersoni and

cubensis Mrs. I'almer furnished only drawings. Barker (1939.

plate 20, figure 3; plate 21, figure 12) gave a satisfactory illus-

tration of a median and a transverse section of specimens he re-

ferred to dickersoni. Voorwijk (193/. pl'^te 2, figures 11-16; plate
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3, rtf^ures 3, 6) gave a sketch of a transverse section, a phcjtoiiii-

crograph of a median section and a good enlargement of a por-

tion of this median section. Cole (1942, plate 92, figures 6, 7)

figured a median and transverse section of topotypes cjf dickcr-

soni and later (1944, plate 21, figures 8-11) illustrated the inter-

nal features of the specimens from Florida with one median and

three transverse sections.

Thiadens (1937, plate 16, figures i, 11, 12; text figures 3A.

I'^) published photomicrographs of two median sections and pre-

sented two sketches of transverse sections of the species zrruiuiiti.

No illustrations of the internal structure of cubeiisis have been

l)ublished.

Of the published figures, a comparison of the topotype thin

sections (Cole, 1942, plate 92, figures 6, 7) with the thin sec-

tions of Floridian specimens (Cole, 1944, plate 21, figures 8,

10) demonstrated that the Floridian specimens are close, if not

identical, with the topotypes of dickersoni. The transverse sec-

tion published by Barker (1939, plate 21, figure 12) is virtually

the same as the transverse section given by Cole ( 1944, plate

21, figure 11). The median section published b\' Barker (1939,

plate 20, figure 3) is different from that of the topotype of dick-

ersoni or that of the Floridian specimen in that there are more

chambers in the final volution.

The median sections published by Thiadens (1937, l>late 16.

figures II, 12) of C. I'erinunti are similar to the one given by

Voorwijk (1937, plate 3, figure 3).

In the collection of the writer there is a sample of the Upper

Cretaceous of Cuba sent through the courtesy of the late Mrs.

D. K. Palmer. This sample is labelled "one kilometer west of

Central San Antonio (Madruga) on the railroad to Central Her-

shey-Palmer station 1214." The material from this station fur-

nished the t\])e of J^aughoju'iia citbcnsis D. K. Palmer (1934,

pp. 240-241). It may be noted in passing that ['. cubensis and

specimens referred by the writer to dickersoni occurred together

in the samjile at 2985-3000 feet in the Hilliard Turpentine Com-
pany well I, located in Nassau County, Florida. From this

Cuban sample over 100 specimens were recovered which ha<l

the characteristics of the forms under discussion.
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Recently, through the wiU of the hite Mrs. D. K. I'ahner, lier

magnificent collection of I-'oraminifera was deposited in the

Paleontological Resear,ch Institution at Ithaca, New York. LVom
this collection I was able to study through the courtes}' of Pro-

fessor-emeritus G. -D. Harris and Dr. Katherine Palmer a num-

ber of original slides prepared by the late Mrs. D. K. Palmer.

The hlorida Geological Survey through Mr. Herman (iunter.

Director, kindly sent me the slide which Applin and Jordan pre-

sented to the Florida Geological Surve\' to represent this spe-

cies. The Florida Geological Surve}' also sent me a sample at

a depth of 2490-2500 feet and one at a depth of 2550-2560 feet

from the J. S. Cosden, W. L. Lawson well i in Marion County,

Florida. .\ number oi specimens were recovered from these

samples.

From these various lots of specimens there was prepared 19

transxerse sections and 12 median sections. For the study of

tiie external features there were available over 300 specimens.

Table I gives the results of measurements of the various thin

.•-"ections subjoined With measurements given by others.

^.hi the slide presented to the Florida Geological Survey by

.'\])plin and Jordan there are five specimens, three of which are

uncut, one is ground nearly to the median plane on one side and

the other has been ground on both sides, one of which exi)oses

a tangential view of the median plane Such measurements as

could be made of these si>ecimens follow

:

fe'l^ecimen

condition Uncut Uncut Lhicut (jrnuiid on (iround on

one side bo.h sides

Height 1.06 mm. 1.5 mm. 1.2 mm. 1.1 mm. 1.1 mm.
Width 1.0 mm. l..i mm. 1.14 nun. 0.98 'mm. 0.9 mm.
Thickness O.06 mm. 0.7 mm. ().(j mm. 0.48 mm.

semidiiim-

eter

Number of coils 2'/2 •>¥_>

Xiimhor of chambers
in final volution ^'^ l.'i

Surface diameter of
pillar on
one side 220 /j. 300 fi 260 n 240 fj.

Surface diameter of
pillar on
other side ISO p. not cleiU' 200 « •

In the original descriptions of dickersoni and cuhensis the lat-
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ter was distinguished from the former "b)' the possession of an

irregular spiral of small knobs surrounding a small central knol)

on the umbo or no knob at all
—

" (Palmer, 1934, p. 245). Tliiad-

ens (1937, p. 95) stated: "The straight radiating septa and the

median groove on the edge are characteristics of this species

{vermunti) . It dififers from C. dickcrso?ii F'almer in the greater

thickness of the test and the form of its septa. C. cubciisis

r'almer, which typically is ornamented b}- many knobs, is also

Cjuite different from C. I'cnnnnti."

Voorwijk (1937, p. 192) pointed out that all three of these

species possess the median groove, therefore, the distinguishing-

features must be size, shape, external ornamentation, and the like

rather than some particular structural feature.

Applin and Jordan (1945, p. 141) in creating the species cos-

ccni stated: "The Florida species is stoutly lenticular, not thin and

.compressed; the sutures are fairly distinct, but not raised; the

chambers are generally less numerous ; the central area is strong-

ly elevated, while on the Cuban form (dickersoni) it is gener-

all) depressed ; the umbos are very large, pitted and bordered b\'

a granular area, whereas on C. ? dickersoni the_\' are small to

moderate!}- large, smooth, flattened, and granulations are not

present." These authors did not give any comparison with C.

'rcnininfi Thiadens.

There are two questions to be resolved regarding the various

named forms discussed above : i . The number and relation-

ship of the species. 2. The genus to which these forms should

be referred.

The relationship of the species will be discussed first.

The form called ciiboisis is considered to be a highly orna-

mented variant of dickersojii, therefore, there are in the litera-

ture three sj>ecifi,c names, dickersoni, vermunti, and cosdeni.

In the series of specimens from Palmer station 12 14, certain

speciii:ens were recognized immediatel_\- as the forms to which

Thiadens gave the name -t'cniinnti. This identification was sub-

stantiated by thin sections which were made and later by com-

|)arison with topotypes from the collection of Mrs. D. K.

Palmer. These specimens are designated in Table I tlie ver-

III II II fi type under Palmer station 1 2 14.
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Comparison of the specimens from Florida with the siK-cimens

from Pahner station 1214 proves that they are identical. More-

over, they correspond almost exacth' with the descriy)tion,

measurements, and fi,^ures t^iven by Thiadens in the type de-

scription of z-erniunti.

There are other specimens in the suite from Palmer station

1214 that w^ere separated at first into a second lot, mainly on

size. But, upon detailed study and arranging all these speci-

mens in a straight line series based upon diameter increase alone,

it was discovered that it was a natural series without a break.

A similar series was arranged with topotypes of dickersoni,

and the two series were compared. It is easy to distinguish

specimens at the ends of these series into the dickersoni type

and the vermunti type but it is impossible to distinguish speci-

mens at the beginning of one series from those of the other.

Voorw^ijk (1937, pp. 191, 192) recognized this fact and re-

corded it in this quoted statement : "Further differences be-

tween the three species are of too little imi>ortance to justifx-

their separation."

A "species" in paleontology may be one of convenience rather

than one of fact. The criteria and methods used in differentiat-

ing fossil "species" are often quite different from those used in

describing living forms. In considering these forms there are

two series, one of which ends in a compressed, rather highly or-

namented form, the other ending in a moderately inflated, lenti-

cular form without much ornamentation. Yet, each series may
be traced through intermediate types to a seemingly common
initial form for each series. Moreover, these different types

occur at the same stratigraphic horizon although one end form

or the other may be more prevalent at certain geographic locali-

ties. I cannot believe that these represent se[)arate ?nd (hstinct

natural species.

This same type of problem is encountered with l.epidocycliua

ncalana Cu.shman and its allies. Vaughan (1928, pp. 155, t56'>

suggested in this case that a basic .species, ocalana, be recognized

of which the other named variants become varieties.

Although T am convinced that in the two cases only one true
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species is present in each grouj), for convenience it may he well

to recognize varieties. 'I'herefore, the species dickersoni is flesig-

nated the basic si')ecies with varieties cubensis and I'ernmiiti. The

species name cosdeni is a synonym of variety I'cniniiitl. V'anghnn

(1945, p. 25) apparently arrived at the same conclusion when

he wrote: "With reference to Camerina? dickcrsoni, of which

C. ? cubensis and C. vermunti are variants."

1'he outstanding structural features of the tests in this grouj)

are the spiral groove on the [periphery of the test, the delicate

pectinations on the margin of the test and the double walled

radial septa which apparently enclose distinct hollow channels.

The marginal pectinations are similar to those possessed by'

certain specimens of Miogypsinoidcs sanjosensis Hanzawa (iQ^o,

P- 775) figured by Barker and Grimsdale (1937) as Mio/jyp-

sina {Miogypsinoidcs) complanata Schlumberger (see figure 8,

plate 6 in, "Studies of Mexican Fossil Foraminifera").

In this same article Barker and (irimsdale prove that Rotalia

lucxicana, variety niccatcpecensis Nuttall possesses a radial

canal system which is similar to that developed in specimens of

the dickersoni group. Certain specimens of Aniphistcgiua loperj-

trigoi D. K. Palmer possess a spiral groove (see figure 10, plate

9, Florida Geol. Survey. Bull. 26, 1944) but this feature is not

found in all specimens of this species. Therefore, the s])ecial

structural features of this sjjecies are not unique if they are con-

sidered individually but might be so in combination.

Hanzawa (1937, p. 115) places Opcrculina bcrrnudezi L). K.

Palmer (1934, pp. 238-240) in the genus PellatispireUa. Vaughan

and Cole (1941, pp. 32, 33) consider PellatispireUa a s\'nonym

of Miscellanea. Inasmuch as Cole ( 1942, ]). 640 ) ])laced the

dickersoni group under the genus Miscellanea, and Vaughan

(1945, p. 25) wrote concerning the dickersoni group, "I am in-

clined to recognize Side perculina as a valid genus or subgenus

and to associate it with Miscellanea," a transverse section of .1/.

bermxtdezi (figure 11, Plate 3) is illustrated for comparison with

transverse sections of the dickersoni group.

The most conspicuous feature of the transverse section of M

.

bermudezi is the well-developed marginal cord which consists
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of a scries of radiating structures with radiating channels hetvvecn

t':enL Xear the peripliery a series of round pores occur which

api)arcr,tly rei^resent canals -which follow the periphery of the

test These features are shown in figure ii, IMate 3.

if this illustration of the marginal cord of M. hcnnudcci be

compared with the drawing of dickcrsoni given by the late Mrs.

]). K. lalmer (1934) as figure 2, plate 14, the similarit_\- in the

features of the marginal cord will be noted at once.

Transverse sections of topotypes of dickcrsoni demon-

strate that this species possesses a marginal cord which is

similar to that of M. bcnnudczi. The features of the marginal

cord are shown by figures 12, 13 of F'late i. It will be noted

that one of these specimens (figure 12, Plate i) has a hollow

spiral canal similar to that of M. sfaiiipi (Davies) (see Vaughan

and Cole, 1941, pi 5, fig. 3).

Certain specimens from Florida because of their preser\ati<)n

show a marginal cord which is even more convincing than that

f'bsei ved in the topotypes of dickcrsoni. The marginal cord of

the s])ecimen illustrated by figure 6, Plate i, was enlarged for

com])arison with the marginal cord of .1/. bcnnudcci. This en-

largement is given as figure 9, Plate 3. Not only does this en-

largement show similar features of the marginal cord, l)ut it

f'emonstrates also the similarity in the structure of the wall of

the test when a comparison is made with .1/. hcniiitdcci (figure

II, Plate 3).

In \iew of the identity of structures, it is apparent that the

dickcrsoni grou}) represent primitive forms of the genus Miscel-

lanea.

The apertiu'e of a topoty])e of dickcrsoni could be observed.

The major aperture is a narrow, open slit at the base of the

chamber wall. This aperture is not symmetrical but extends

more on one side of the median ]ilane than the other. Certain

transverse sections also show the aperture. Observation of fig-

ures T and IT, T'late i, and figure 7, Plate 3, will show the i:»ri-

mary aperture.

In addition to the primary aperture, certain s])ecimens seem

to possess some j)ores which pierce the sejjtal walls.

Manzawa (1937, p. 115) in the descri])tion of rcllntispirclla
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iuatlcyi wrote concerning- tlie apertures of this form : "its mul-

tiple apertures, of which the median one is the largest {2>7 f^
^

iX fi in diameter), and the other, small (lo /i, in diam.eter) ones,

are deposed at the hase of the septa and are separate ' from

each other by intervals nearly equal to the diameter of each

aperture." This description would fit the apertural arran'^e-

ment seen in thin sections of Elphidvuni.

Vaughan (1945, P- 25) re-examined syntypes of PcUatispirclla

cntiUca of which Hanzawa (1937, p. 116) stated, "apertures mul-

tiple along the base of the septa," but he did not find these mul-

tiple apertures. Nor did he find a single, slitlike aperture in

this species.

The published figures and description of PcUatispirclla maf-

icyi do not indicate that this form possesses a marginal cord.

This feature is present in all the other American species assigned

to the genus Miscellanea = PcUatispirclla. With the exception

of this feature, PellatispircUa matleyi is similar to the other spe-

cies with which it has been associated under the genus Miscel-

lanea.

Caudri (i9_;4. pp. iy-21) reco^mized certain of the difficulties

in grouping these various iorms. She resolved this by grouping

the species miscella, stanipi, and matleyi under the genus Miscel-

lanea and such species as nuttalli, antillca, toblcri, soldadoisis, and

hermudezi under the new genus Ranikofhalia.

The species miscella and stampi are closer in structural ar-

rangement to such species as soldadensis than they are to mat-

leyi. Vaughan (1945, ]). 25") recognized this and stated, "The

vertical canals and the double wall are as greatly developed in

Miscellanea soldadensis as in M. stampi."

Although the writer agreed with Vaughan earlier in placing

all the species assigned by Hanzawa ( 1937) to the genus Pellatis-

pircUa under Miscellanea, it wouldd seem desirable from this

stud}' to reassign the species matleyi to PellatispircUa but place

the other species under Miscellanea. Moreover, PcUatispirclla

probably does not represent a genus of the family Camerinidje

but one of the famil}- Nonionida?.

In this organization the emphasis is placed on the presence
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(T al)>ence of a niarj,nnal cord rather than the dei^ree of disinte-

jj^ration of the supi)lementar) skeleton.

MisciUanca dickorsoni ( D. K. Palmer) Plate 1, ligs. 10-13. 18

ICditKiiid <licL: r.soiii D. K. I'aliiK'r, liKU, Soc-. Ciiliana Hist. Nat. Mem.,
vol. S. No. 4, pp. l4;}-:245, pi. 14, figs. 1, 2, 4, 6, 8.

(.uindiuu diclcer.s(»ii V'oorwijk, ly."{7, Koniiik. Akad. van Wetensch. Am-
stenlmn, Proc, pp. 191, 192, pi. 2, figs. 11-1.', (not figs. 14-16, pi. 2;

figs. :;, 6, pi. .'{).

Mi;,<(il(iH(ro cdtcnuUi Cole, U>42, Jour. I'alcont., vol. 16, No. 5, pp. (i4(i,

641, ]il. 92, figs. 6, 7 (not figs. 8-lU) (not Opcvculina cdtciuild Cnsli-

nian and Jarvis, 19.'>2).

Mi.sccllunea dicl:nt>oin Cole, 1944, Florida lieol. Survey, Hull. 2(). pp.

;!8, .'59. pi. 21, figs. 8, 10 (not figs. 9, 11).

.Miscellanea dickersoni (D. K. Palmer), variety cubensis (D. K. Palmer)
'.('(imffiiKi ruhiiisi.s D. K. Palmer, 19;^, Soc. Cubana Hist. Nat. Mem.,

vol. 8, No. 4, i)p. 245, 246, pi. 14, figs. .',, 5, 7.

Miscellanea dickersoni (D. K. Palmer), variaty vermunti (Thiadens)
Plate 1, figs. 1-9, 14-17; Plate 2, figs. 1-9; Plate 3, figs. 6-10

Cdtnerina vermunti Thiadens, 1937, Jour. Paleont., vol. 11, No. 2, pp..

94, 95, pi. 16, figs. 1, 11, 12; text figs. 2C, .'lA, E.

Cdmrrind dickersoni Voorwijk, 19:>7, Konink. Akad. van Wetensch,
Amsterdam, Proe., vol. 40,' pp. 191-192, pi. 2, figs. 14-16; ] 1. .;, figs.

:;, 6 (not figs. 11-13, pi. 2).

U timrrinu dickcrHoni Barker, 19;i9, U. S. Nat. Museum, I'roe., vol. 8(i,

No. :;0o2. pj). .326, 327, pi. 20, ig. 3; pi. 21, fig. 12.

Miscellanea catenula Cole, 1942, Joui-. Paleont., vol. Ki, No. •". p|i. ()4ii,

641, pi. 92, figs. 8-10 (not figs. 6, 7) (not Operculind cdlcnuUi Cusli-

man and Jarvis, 1932).

Miscellanea dickersoni Cole, 1944, Florida (ieol. JSurvev, Bull. 2(i, ]ip.

38, 39, j)l. 21. figs. 9, 11 (not figs. 8. 10).
Operciilina I Siilroperciiliiid } cosdeni Applin and Jordan, 1945, Jour.

Pakcnt., v(d. 19, No. 2, \>\>. 140, 141, ]il. 20, figs. 2a-e.

Genus ROTALIA Lamarck, 1804

Davies (1932-33) re-examined the type .s|)ecies, h'olalia tro-

chii.ifonuis Lamarck, u])on whicli the jjenus Rotalia is l)ased.

In a ck'arl\ worded and well-illustrated article the features of

this j^'enus were discussed as they occur in the t\i)es. In this

same article Davies (1932-33, p. 406) erected the .^enus Lock-

liartia. A brief comparative table of the major differences be-

tween Rotalia and Lockhartia follows :

Loekliiiriid Holdlid

'I'uliuiated Coarsely tubulated

I'Mdiiiical pillars continuous I'illai's short, irregular, anil limited

geiieially to the level of tlndr own
respecti\c whorls

l'nd)ilical region not inv.-ided by rnibilical i-egiou ileejily inxadi'il by
lower (diiimber wall hjwer (diambei- wall

Xo secomlary cliandjcrs developed Secondary (diamliers present
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I'ntil Cole (1942) described Lockhartia hcnnndczi from Cul)a,

this genus had been known only from the I'aleocene and lower

I'.ocene of India and Somaliland. Kecentl} , Apjilin and Jordan

( IQ45, pj). 143, 144J referred certain small s[)ecimens from a

deep well in Florida to this genus.

Through the Florida (Geological Surve}' the sample at 1067

feet in the Dundee Petroleum Compan}', Bushnell well i, located

in Sumter County, Florida, was sent to the writer. This sam-

ple represents the type locality of Lockhartia cushmani Applin

and Jordan. The preparation of this form filed by Applin and

Jordan was sent at the same time so that the specimens recov-

ered from the sample could be compared with specimens identi-

fied by the authors of this species.

A cursory examination of these specimens indicated that they

should not be referred to Lockhartia and an examination of tlie

type description indicated that many of the details of this inter-

esting form had been overlooked. A series of thin sections were

made. There follows a description of the external and internal

features of these specimens.

Kotalia cushmani (Applin and Jordan) Cole Plate 5, figs. 2-8

Lockhartia mishmnni Applin and Jordan, 194.5, Jour. Paleont., vol. 19,

No. 2, pp. 143-144, pi. 21, figs. 5a, b.

Test biconvex to nearly planaconvex, the ventral side with the

greatest convexity ; dorsally, there is a slightly raised and thick-

ened spiral suture and between the coils of this suture the shell

wall is coarsely punctate ; radial sutures marking the walls of

the chambers are present in the apical area as raised ridges of

clear shell material, but near the periphery of the test the radial

sutures do not develop ; the apical area is covered virtually with

clear shell material of the spiral and radial sutures ; beyond this

area the coarsely punctate wall of the dorsal side appears as a

slowly widening spiral band between the spiral suture ; ventrally,

the umbilical area is pronounced and contains an anastomosing

mass of solid shell material which represents the fused outer ends

of the internal pillars ; beyond this area there is a series of deep-

ly impressed, radial marginal furrows which extend to the per-

iphery of the test ; the chamber walls between the marginal fur-

rows are punctate, but less coarsely so than the dorsal side.
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The emhrxonic ai)paratus is liilocuiar and is situated at the

dorsal apex of t'ne test just under the thick dorsal wall. The

embryonic chambers have an internal diameter across both

chambers at rij^ht angles to the dividing partition of about 90 [x.

'i"he partition dividing the two chambers is nearly straight.

A transverse section below that which exposes the embryonic

apparatus shows the initial ends of the pillars at the center of the

test bexond which occurs the series of chambers of the outer

coils. A transverse section of this type made from a si>ecimen

with a diameter of 1.7 mm. has approximately 3 coils with 19

chambers in the final volution. The chamber walls are ver\'

slightl}- and exenly curved with the convex side toward the aper-

tural end. At their proximal ends some of the chamber walls

are slightl\- thickened and bent sharpl}' backwards toward the

initial porti(jn of the test. In this t_\pe of chamljer wall there is

a passage with a diameter of about 30 /x. between the end of the

chamber wall and the adjacent spiral wall. These passages rep-

resent the principal apertures of the test.

A transverse section about halfway down the ventral i)ortion

of the test has the central area occupied by the pillars. These

are arranged in the form of a spiral. Most of the pillars have

truncated outer ends and bluntly rounded inner ends as observed

in plan view. The initial pillars of this spiral differ in that the\

are fused into a Y-shaped mass, the arms of which point out-

ward. From this spiral of pillars the outer whorl is generated.

In this outer whorl secondary chambers are formed near the per-

iphery by the bifurcation of the primary chamber walls as they

approach the periphery.

A transverse section which cuts the test almost at the ventral

apex shows a fused and an anastomosing set of pillars in the

central ]>ortion surrounded by a coil of primary chambers which

in turn have incorporated at their outer edge secondary cham-

l)ers similar to those described above.

The essential measurements of four axial sections follow

:

Si)ecimen 1 1 .1 4

Diameter 1.7 mm. 1.4 mm. 1.66 mm. 1.78 mm.
Height 1.02 mm. 0.84 mm. 0.92 mm. (I.9.S mm.
Umltilif-al 'liameter 1.24 mm. I). 8 mi)i. 0.9 mm. 0.8 mm.
Xiimhcr of pillars 9 6 8 6

8urfacc .liaiuctcr of ].illars .... 120 fi 60-100 /x 100-140 /x 80-140 fi
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In these axial sections tlie dorsal wall is tliick and coarsel)

perforate, whereas the ventral wall of the test is thin and hnel\

perforate. The pillars do not penetrate to the embryonic ajj-

paratus but end normally some distance below\ The pillars ma}

extend continuously through several whorls, or the_\' may be re-

stricted to one whorl. Certain of the pillars are free, but more

commonly they fuse with each other.

The radial furrow which forms a pronounced feature of the

ventral surface of the test is formed by a bending of the floors

of the chambers. Looplike structures of shell material observed

in certain axial sections are thought to represent the walls of the

secondary- chambers which were described from the transverse

sections.

In one axial section the orientation was such that the embry-

onic chambers were well exposed. These chambers lie immedi-

ately below the thick, porous, dorsal wall, and it appears as if

the upper wall of the embryonic chambers were a portion of the

dorsal wall of the test. These chambers have an internal length

of 1 20 fjL and an internal height at the highest portion of 80 fx.

The lower wall of these chambers is relatively thick, about 20 ju,

thick, and perforate. The wall between the two chambers is

thinner and nearly straight.

The ends of the curved floors of the chambers penetrate the

dorsal wall in such a manner that their ends project slightly

above the upper surface of the dorsal wall of the test. It is

these projecting ends which form the spiral suture observed on

the dorsal side of the test. These curved floors are composed of

dense material so that they contrast with the coarsel}' perforate

dorsal wall.

The foregoing description demonstrates that Lockharfia cush-

mani represents a Rotalia. Text figure i is a reproduction of

the drawings which Davies gave to illustrate the principal fea-

tures in the axial sections of Lockharfia and Rotalia. For com-

parison a sketch of the essential features of Rotalia ciishmani is

given.

In the type description Applin and Jordan stated : "Vertical

sections show pillars extending both dorsally and ventrally from



18 BuiJ.KTiN 1:26 24:2

LOCKHARfIA JiOTALlA.

Tt'xt figure 1. The left liaiul figure represents a diagraminatic sketch

(jf tlie internal i-tructure of Lockhariia ; the central figure represents a

iliagramniatie skelch of the internal structure of Enialia (both after

Davies) ; the right hand figui'e represents a camera lucida sketch of Bo-

tolifi ru.slimdni.

initial cham))ers, those on ventral side long, thick, separating

wideh as they approached exterior; those on dorsal side short,

thin, compactl\- grouped, spreading slightl}' as they near surface

of the test."

{examination of figures 2, 3, 4, Plate 5, will show that thi^

description is entirely in error. The supi[>osed dorsal pillars

are the coarselx- i)erforated wall of the dorsal side of the test.

Nor do the ventral pillars penetrate to the emhryonic chambers.

However, it is not necessary to dwell on this as the figures dem-

onstrate the true characters readily.

Genus TURBINULINA Risso, 1826

Les T'urhinuliiics d 'Orbigny, 1826

Genotype hereby designated, T. ilaJicn (d 'Orbigny) =A''rtM/?7w.s brcctirii

Linne (fide Parker and Jones, 1871).

Davies (1932-33, p. 412) has written: "Before heccarii (or

any other species can be treated as even inclusive among the

Rotalia (s. str.), it must be shown to be generically identifiable

with R. trochidijormis. If not so identifiable, it must be referred

to some other genus
;
perhaps beccarii itself should be returned

to D'Orbigny's genus Turbinulina of which D'Orbigny quoted

it as a leading type."

In the course of this investigation several thin sections of R.

beccarii and R. mexicana, variety mecatepeccnsis were made.

These forms exhibit similar arrangements and structures, but

these are different from those of R. trochidijormis and R. cush-

mani.
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In R. beccarii and the related Mexican specimens the umbihcus

is filled either with a solid pillar or a series of fused pillars. More-

over, such umbilical plugs extend inward to the embryonic ap-

paratus.

Barker and Grimsdale (1937, p. 167) have observed and pub-

lished illustrations of extremely small subsidiary chambers which

are incompletely septate and occur near the periphery of the

test at the distal ends of radial septa in Rotalia mexicana, var-

iety mecatepecensis. One of the sections in the present collec-

tion shows the same feature. So far as it was possible to ascer-

tain specimens of beccarii do not possess these subsidiary cham-

bers. The secondary chambers of R. trochidiformis and R.

ctishmani are large.

It would appear, therefore, as if two distinct types are placed

at present in the genus Rotalia, namely, the trocJiidiformis group

with numerous, discontinuous pillars which occupy a large por-

tion of the ventral surface of the test and in which the pillars do

not reach inward to the embryonic chambers but which do have

large supplementary chambers and, the beccarii group with a

single or fused pillars which extend inward to the embryonic

apparatus and only occupy a small portion of the ventral face.

Moreover, in this group the supplementary chambers are small

and insignificant.

Therefore, it is proposed that the beccarii group be placed in

the genus Turbinulina.

Turbinulina beccarii (Linne) Plate 3, figs. 1, 2; Plate 5, fig. 1

For an excellent description of the external appearance of this

species, see Cushman (1928, pp. 103-107).

Turbinulina mexicana, variety mecatepecensis (Nuttall)

Plate 3, figs. 3-5; Plate 4, fig. 3

Rotalia mexicana Nuttall, variety mecatepecensis Nuttall, 1932, Jour.

Paleont., vol. 6, p. 26, pi. 4, figs. 11, 12.

Eotalia mexicana, variety mecatepecensis Barker aud Grimsdale, 1937,

Ann. aud Mag. Nat. Hist., vol. 19, ser. 10, p. 167, pi. 7, fig. 7; pi. 9,

figs. 7-9.

The first reference above gives the external features of this

species, and the second reference gives splendid illustrations of

thin sections of this form.



20 Bulletin 126 244

LITERATURE CITED

Applin, E. R., and Jordan, L.

1945. DuiyHoiiiif J^ uiaiiiinijcra Jrom aubsuijacc formations in Florida.

joui-. i-^uicoiiv., voi. i.y, i\o. -, pp. Ili9-i4t>, pis. 18-lil.

Barker, K. Vvrigiit, and Grimsdaie, ihomas r.

li,oi. t^tauiea oj Mcjucan jossU i< oruiitimjera. Auu. aud Mag. Nat. Hist.,

ser. lu, voL ly, pp. lOi-i/y, pis. 5-y.

Caudri, C. M. iiramme
1^44. lite Miyer I'oraminijera from Han Juan de las Morros State of

G-aarico, ^ tntzweia. JbJuii. Aiiier. Paieout., vol. 28, No. 114, pp. 855-

4u4, pis. 1-5.

Cole, W. otorrs
i94ii. Loctciuiriia in Cuba. Jour. Palcout., vol. 16, No. 5, pp. 640-642,

pi. 92,

Cusnman, Joseph A.

Iy28. On lioiaiia Otccarii (Linne). Contiib. Cusliiiiau Lab. Foram. Res.,

vol. 4^ pt. 4, pp. lUo-iU7, pi. 15.

194(J. i^oraminijera. I'Ueir classification and economic use. Harvard Univ.

Press, Camoriuge, Mass.
-, and Jarvis, P. W.

1932. Vpper vreiaccous Foraminifera from Trinidad. U. S. Nat. Mus.
Proc, vol. 8U, art. 14, pp. 1-6U; pis. 1-16.

Davies, L. M.
iy'6'A-'6'6. Ike genera Diciyoconoides Nuttall, Lockhartia nov., and Eo-

tatia Lamarch:; I'neir type species, yeneric differences, and funda-
meniai distincction jrom me JUictyoconus yroup of forms, 'irans. Koy.
t>oc. JiiUmDurgn, vol. 57, pt. Z, No. I'd, pp. 397-428, pis. 1-4.

, and Pinfold, E. S.

1937. The Eocene beds of the Punjab Sail Range. Pal. Indica, vol. 26,

Mem., No. 1, pp. 1-79, 7 pis.

Ellis, A. D., Jr.

1939. Significant Foraminifera from the Chickasawhay beds of Wayne
County, Mississippi. Jour. Paleont., vol. 13, No. 4, pp. 423, 424, pi. 48.

Glaessner, Martin F.

1945. Principles of micropuleontogy. Oxford Univ. Press, Loudon.
Hanzawa, S.

1937. i\'otes on some interesting Cretaceous and Tertiary Foraminifera
from the West Indus. Jour. Paleont., vol. 11, No. -, pp. 110-117,

pis. 20, 21.

Hofker, J.

19^:7. Foraminifera of the Siboga Expedition, IV. Leiden.
Nuttall, W. L. F.

IL'32. Lower Oligocene Foraminifera from Mexico. Jour. Paleont., vol.

6, No. 1, pp. 3-35, pis. 1-9.

Palmer, D. K.
1934. Some large fossil Foraminifera from Cuba. Mem. Soc. Cubaua

Hist. Nat., vol. 8, No. 4, pp. 235-264, pis. 12-16.

Thalmann, Hans £.

1938. Mitteilungen iiber Foraminifera IV. Ecologse geol. Helvetiae, vol.

31, pp. 327-332,



245 FORAMINIFEKAL STRUCTURES: CoLE 21

Thiadens, A. A.

19H7. Cretaceous and Tertiary Foraminifera from southern Santa Clara

Province, Cuba. Jour. Paleont., vol. 11, No. 2, pp. 91-109, pis. 15-19.

Vaughan, T. Wayland
1945. Part I.—American Paleocene and Eocene larger Foraminifera.

Geol. Soc. Amer., Mem. 9, pp. 1-175, piss 1-46.

, and Cole, W. Storrs

1941. Preliminary report on the Cretaceous and Tertiary larger Fora-

minifera of Trinidad, British West Indies. Geol. Soc. Amer., Sp. Paper

30, pp. 1-37, pis. 1-46.

Voorwijk, G. H.
1937. Foraminifera from the Upper Cretaceous of Eabana. Konin. Akad.
van Wetenscii. Amsterdam, Proc, vol. 40, No. 2, pp. 190-198, pi. 3.

PLATES

PLATE I (21)
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Explanation or Plate 1 (21)

Figure Pag«
1-18. Miscellanea dickersoni (D. K. Palmer), and varieties 14

1, 4, (i, 7, 14, 15, lepresont traiisvei'se sections of specimens

of tlie species cosdeni of Applin and Jordan; 8, repre-

sents a topotype of the specimens named vermunti by
Tliiadens; 10-13_ represent topotypes of the species called

dick-ersoni by Mrs. D. K. Palmer; 2, 3, 5, 9, represent

transverse sections which the writer identified as ver-

munti; 16, represents a median section of the forms called

cosdeni; 17, represents a median section of vermunti;

18, represents a median section of a topotype of dicker-

soni.

Figs. 1, 4. (5, 7, 14-16, of specimens from the J. S. Oosden, Lawson well

1 (W-901); 1, 4, 7, 14-16, at a depth of 2550-2560 feet; 6, at a depth of

2490-2500 feet.

Figs. 2, 3, 5, 9, 17, of specimens from approximately one km. west of

Central San Antonio on the railroad to Central Hershey, Habana Province,

Cuba, (Palmer station 1214) ; collection of W. S. Cole.

Fig. 8, of a specimen from station L 128 (map A), Santa Clara Province,

Cuba, (see Jour. Paleont., vol. 11, No. 2, p. 91, 1937) ; No. 20323, collec-

tion of the Paleontological Research Institution.

Figs. 10-13, 18 of specimens from one km. west of Baiios de Ciego Mon-
tero, Santa Clara Province, Cuba, (Palmer station 1120) ; 10, collection

of W. S. Cole; 11-13, 18, Nos. 20324-26, collection of the Paleontological

Research Institution.

All figures, X^S, except figure 13, X18U
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PLATE 2 (22)
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Explanation of Plate 2 (22)

Figure Page

1-9. Miscellanea dickersoni (D. K. Palmer), and varieties 14

l-',i, 8. 9, represent median sections of specimens from
Florida named cosdeni; 4-7, represent specimens from
Cuba, identified by the writer as rermunii ; 9, is the en-

largement of a portion of figure 3 to illustrate the canal

in the radial chamber walls, the nature of the spiral wall

and the marginal pectinations.

Figs. 1-3, 8, 9, of specimens from the J. S. Cosden, Lawson well 1

(W-901) ; 1, 8, at a depth of 2490-2500 feet; 2, 3, 9, at a depth of 2550-

2560 feet.

Figs. 4-7, of specimens from ai)proximately one km. west of Central
San Antonio on the railroail to Central Hershey, Habana Province,
Cuba, (Palmer station 1214) ; collection of W. S. Cole.

All figures, X'''S, except figure 9, X180
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PLATE 3 (23)
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Explanation of Plate ;'. (23)

i'iguie Page

1,2. Turbinulina beccarii (Linne) 19

1, axial section; 2, transverse section.

3-5. Turbinulina mexicana, variety mecatepecensis (Nuttall) 19

''>, '), transverse sections; 4, axial section.

6-10. Miscellanea dickersoni (D. K. Palmer), and varieties 14

7, transverse section of a specimen in which the umbonal
pillar on the right side is formed by the fusion of sev-

eral small pillars; 8, transverse section of a specimen
which is apparently devoid of umbonal pillars; 9, lower

portion of the specimen illustrated as fig. 6, Plate 1, en-

larged to show the development of radial structures in

the mai'ginal cord; compare this feature with that of

Miscellanea hermudezi (D. K. Palmer), fig. 11 of this

plate ; 10, upper portion of the specimen illustrated as

fig. 4, Plate 1, enlarged to show the sjjiral groove whicli

results with the destruction of tlie radial structures from
the marginal cord; 6, 7, 9, 10, represent specimens called

co.sdeni; 8, represents a specimen of vermunti.
11. Miscellanea bermudezi (D. K. Palmer) „ 12

Portion of a transverse section to show the structure of the

wall and the marginal cord.

Figs. 1, 2, of vspecimens from shore sand at Bregaugon, Hijeres, south-
ern France; collection of W. S. Cole.

Figs. 8-5, of specimens from a quarry on the Huasteca Petroleum (!om-

jiany 's golf course, Tampico, Mexico ; collection of W. S. Cole.

Figs. 6, 7, 9, 10, of specimens from the J. S. Cosden, Lawson well 1

(W-901); 6, 7, 9, at a depth of 2490-2500 feet; 10, at a depth of 2550-

2560 feet.

Fig. 8, of a specimen from ai)j)roximately one km. west of Central San
Antonio on the railroad to Central Hershey, Habana Province, Cuba,
(Palmer station 1214) ; collection of W. S. Cole.

Fig. 11, of a specimen from one km. southwest of Madruga, Habana
Province, Cuba, (Palmer station 832) ; collection of W. S. Cole.

Figures 1-8; 11_ X38; figures 9-10, X180
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PLATE 4 (24)
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Explanation of Plate 4 (24)

Figure Pag«

1,2,4-8,12. Nonion nassauensis (Applin and Jordan) _. 3

1, 4-6, transverse sections; 2, 7, 8, median sections; 2, 8,

sections pass through the center of the test; 7, section cut

about halfway between the central plane of the test and
the umbilical surface ; 12, enlargement of a portion of fig.

4 to illustrate the double nature of the outer wall.

3. Turbinulina mexicana, variety mecatepecensis (Nuttall) 19

Axial section to illustrate the deeply penetrating, solid

umbilical pillar.

9, 10, 11, 13. Elphidium rota Ellis 5

9, 10, transverse sections; 11, median section; 13, enlarge-

ment of the upper portion of figure 10 ; note the similar-

ity of structures in this figure to those in fig. 12.

Figs. 1, 2, 4-8, 12, of specimens from the Hilliard Turpentine Company
well 1 (W-336) at a depth of 2015-2025 feet.

Figs. 3, 9-11, 13, of specimens from a quarry on the Huasteca Petroleum
Company 's golf course, Tampico, Mexico ; collection of W. S. Cole.

Figures 1-11, X38; figures 12, 13, X180
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Explanation of Plate 5 (25)

Figure Page

1. Turbinulina beccarii (Linne) 19

Axial section to illustrate a deeply penetrating- umbilical

pillar ; note the crescentshaped apertures.

2-8. Rotalia cushmani (Applin andi Jordan) 15

2-4, axial sections ; 5, transverse section made at a plane

about halfway down the ventral surface; 6, transverse

section at the juncture of the ventral and dorsal sur-

faces of the test ; 7, transverse section near the ventral

apex of the test; 8, transverse section near the dorsal

apex of the test to illustrate the embryonic chambers,
initial coils and the coarse pores of the dorsal wall.

Fig. 1, of a specimen from shore sand at Bregaugon, Hijeres, southern
France; collection of W. S. Cole.

Figs. 2-8, of specimens from the Dundee Petroleum Company well (W-3)
at a depth of 1067 feet.

All figures, X38
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NEW MOLLUSCA FROiAI THE PLEISTOCENr: OF
SAN PEDKO, CALIEORNIA—III

By

S. Stillman Berry

Eedlands, (Jalifoniia

Tliis is the third (the tirst appeared as No. 94x\ and the sec-

ond as No. loi of these Bulletins—Berry, 1940, 1941) of a series

of papers incidental to my study of certain Pleistocene and upper

Pliocene biotas of southern California. Diagnoses of two mol-

luscan genera and seven species of much interest, believed hither-

to undescribed, are herein submitted in the hope of their critical

consideration by other students prior to the appearance of the

final reports. One new species, with its new genus, is a minute

pelecypod with a curious hinge, and one is a Niicula, all the rest

being gastropods. Of the latter, one is a turrid, one an excessive-

ly minute species and genus of problematic rissoid affinit}-, and

the remainder are ctenobranchs. The occurrence in tlie Lomita

and related formations of two new species of PimctureUa and a

Ijeautiful new ScissiireUa is noteworthy.

For the present I continue a tentative classification of the

Hilltop Quarry and other "Lomita" exposures as lowermost

Pleistocene, and the undeniably nearly related, although a's sure-

1}- not identical, "Bath-house" exposure of the Santa Barbara

formation as uppermost Pliocene. This may the better be for-

given since far abler and more experienced stratigraphers than

I can claim to be are far from agreement as to the precise age

of these formations, some workers placing both of them above,

others below the line of demarcation between the Pliocene and

Pleisto,cene. In its finality I believe that the decision regarding

this line in marine formations throughout our area must large-

ly be determined upon faunistic grounds, and in this decision

the extraordinarily representative fauna of Hilltop Quarry, which

is nearl}- or quite the largest thus far brought to light from a
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single west American formation, must play a large if not a de-

cisi\e part. 1 liave not been able to revisit this wonderful spot

for several years, and meanwhile 1 am told that its really tragic

selection as the site f)f one of the government "projects" has for

all practical jnirijoses cpiite obliterated it. However, from such

quarryings as 1 was able to obtain and sift while it remained open,

the number of molluscan species now segregated is approaching

350, that of species of other majf)r phyla some 100 or more, rang-

ing from a specifically determined alga to a mammal.

I am as usual indebted to various friends who at times have

rendered assistance in the collection of material and who will be

mentioned accordingl\' in proper sequence, as well as to Prof.

G. D. Harris, and to Katherine V. W. Palmer and Axel A.

O'lsson of the Paleontological Research Institution for the

]:»hotographs used in the plates.

Nucula (Ennucula) microsperma, new species Plate 2, figs. 1-4

Diagnosis.—Shell minute, much resembling a small seed in

size, shape, and appearance ; moderately plump, subtruncate be-

hind
;
profile obliquel}- ovate-trigonal ; anterio-dorsal slope long,

gently arcuatelx sloping above the hinge plate to the somewhat

produced yet rounded anterior angle
;

posterior slope sharply

declivous, weakly arcuate, subangular to obtusely angular at

the posterio-ventral bend ; ventral margin well curved ; axial

view ovate-cordiform ; lunule and escutcheon indistinctly delimit-

ed and therefore difficult to make out clearly, although there is

some indication that both are present. Nepionic shell small,

smooth, but distinct, forming a rather prominent calyculation of

the beaks ; adult shell very finely, closely, and often rather ob-

scurely concentrically ribbed, the ribs usually not much stronger

than stria.'. Anterior hinge plate h^ng, with five or six fairly well-

developed, dorsally truncate teeth, besides one or two possible

rudiments of teeth at either end
;
posterior plate short, with only

three to four well-developed teeth and sometimes a rudiment, or

what appears to be such, in the angle adjacent to the chondro-

phore. Chondrophore small to moderately large, concave, round-

ed, rather like a half-opened fan in shape. Posterior muscle scar

small and narrow verticall\' ; anterior scar much larger and

wider. Margin smooth within, narrowly beveled in perfect

shells.
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Meosurciiieiifs oj holotype.—Max. long., 1.85; alt., 1.48; diam.,

0.52 mm.; of paratype, max. long., 1.70; alt. 1.41; diam. ( ])oth

\alves), 0.96 mm.
Holotype.—Cat. No. 7850, Stanford University Paleontology

T\pe Collection.

Paratypcs.—Cat. No. 12040, Berr\- Collection; others to be de-

posited in the collections of Emery P. Chace, the Paleontological

Research Institution, San Diego Museum of Natural Histor\

,

and L'nited States National Museum.

Type locality.—Lomita formation (lower Pleistocene), near

2(1 and t^acitic streets, San Pedro, California ; E. P. Chace and

S. S. Berry, 1944-5.

.Idditioiial locality.—Santa Barbara formation (upper Plio-

cene) of Bath-house Cliff, Santa Barbara, California; S. S.

Berry, 30 Jan., 1941.

Remarks.—When hrst encountered this inconspicuous little

nuculid was thought to be the fry of some larger species, but the

gradual amassing of more material, its remarkable uniformit}',

and the mature appearance of the shells when both valves adhere,

lead me to the conclusion that the} are probabl}' full}- grown and

representative of a new minute species not closely related to an}

ho far described from our coast. In addition to its minute pro-

portions, tlie species is characterized b}" the relativeh- small num-

ber of teeth which do not form a continuous series dorsad to the

chondrophore. by the characteristic sculpturing, and b}' some

minor |3eculiarities of contour. I have been unable to satisf}'

myself whether the small nodulelike elevations which sometimes

are evident, one or two in number, at either end of the rows of

teeth, are themselves true hinge teeth or merely inconsequential

surface irregularities, but because of their position I have indi-

cated them as denticles in the drawing. In some of the more

perfectl} preserved shells the dentition is visible externally as

squarish light areas alternating with dark interspaces. Often

there is also evident a more or less sharp demarcation between

the opaque milk}- white adolescent jX)rtion of the ,,shell and the

sul)sequent more translucent grayish portion (PI. 2, fig. i).
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I am placiiii^- the holotxpe in the Stanford Universit}- Collec-

tion where it can he studied in connection with Dr. H. G.

Schenck's ricli material in the family Nuculida\

The specific name is derixed from the (ir. uiicros, small, -|-

sf'cniia, seed, and refers to the general api>earance of the shell.

Genus AOONTORHINA, new genus

tti'iierityiif."-—Adontorhina cyclio, new sjjecies.

Diayiiosis.—Shell thin, inflated, of simple orhiculoid outline,

w ith anteriorly curved beaks ; in general recalling Cryptodon,

hut edentulous, the liinge comprising two granulated or ridged

plates, the one immediately anterior to the beak, the other con-

siderabl}- posterior, these being connected by a sharp, narrow

ridge, which continues smoothly from the posterior plate, l)ut

overlies the posterior terminus of the anterior plate
;

pallial line

simple.

The name is derived from the (ir. pretax a-, without, -\-dons,

tooth, -\-rhine, rasp, tile, and has reference to the jjeculiar rough-

ened hinge plate.

For the present this odd little bivalve is tentatively referred

to the family Thyasiridse.

Adontorhina cyclia, new species Plate 1, figs. 1-2

Diaynusis.—Shell small, thin, fragile, nearly orbicular, but

strongly beaked and tending to become subpyriform in a few very

large or aged examples ; sculpture wanting except for the num-

erous sharp crowded silky growth lines ; beaks low, but conspicu-

ous and strongly curved forward ; region in front of beaks a lit-

tle flattened or hollowed, but 1 make out no distinct lunule or

escutcheon. Hinge totally edentulous, but not simple, and show-

ing the following peculiarities of structure: immediately below

the beaks a narrow flattish ridge, which here forms the margin

of the shell, extends back into a flattened roughened or coarsely

*lii our conespondenci' with the author lie makes the following state-

ment, "genotype in tlie sense of the type species of a genus is etymologic-

ally incorrect, as the stem of genus in tiiis meaning of the word is (/eiier-

hence genera, generic, subgenrric, genfrieally, genrrification, etc. 1 feel

it only a (juestion of time before generitype gaiu.y general acceptance.

(See Science, 99:320, 21. IVM944j." The editors assume no responsibility

for modifying the usual ortliograpiiy.

—

Eds.
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yraiuilar linear expansion overhanging the [)Osterior adckictor

scar, back cjf it becoming narrower, and then fading away just

above tlie posterior angle ; immediately under the beak and under

the anterior end f)f the sharp ridge rises an inversel\' arcuate,

thickened, flattened, overhanging ridge or shelf, the face of which

is minutel}- but crudel}' radiatel}- corrugated or roughened after

no ver_\- regular pattern, and which passes more or less smoothly

into the simple shell margin at about the anterio-dorsal angle,

the latter being fairl\ distinctl}' marked.

Mcasurcinciits of holotype.—Long., z.y ; alt., 2.7 mm.; of

largest paratype, long., 2.9; alt., 3.1 mm.
Holotype.—Cat. No. 10404, Berry Collection.

Paratypes.—Cat. No. 10405, Berry Collection ; others to be

deposited in the collections of the Paleontological Research In-

stitution, Stanford University, United States National Museum,

California Institute of Technology, San Diego Museum of Na-

tural History, and the private collection of Emery P. Chace.

Type locality.—Lower Pleistocene. "Hilltop Quarry," San

Pedro, California ; S. S. Berry, 1933-5.

Remarks.—This unimpressive little shell has been puzzling

me ever since its discovery, but despite the most prolonged in-

quiry, I liave been unable to find any described genus or species

to which it can be referred with any degree of satisfaction. It

occurs in association with a Thyasira (aff. barharensis Dall) and

.l.x'iiiopsis scrricata (Carpenter. 1864") and appears quite sim-

ilar to immature shells of the latter until put under the micro-

scope, when the lack of a cardinal tooth and other characteristic

differences in the hinge, as well as the different formation of the

lunular region become at once clearly apparent. From the Thy-

asira it is distinguished by its lack of a posterior plication and

the strange roughened hinge plates.

Although before me at present only as a fossil, I think we can

safel}' anticipate the occurrence of this or some very closely re-

lated form somewhere in the living fauna. Indeed it may quite

possibly have alread\- been taken, but overlooked in collections

by reason of the superficial similarity to Axinopsis.

The specific name chosen is from the Gr. kykUos, circular, and

refers to the shape of the shell.
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Act*on (MicroKlyphis) schencki Berry Plate 2, tif;. (>

H.'rry. 1941, j.. :!.

Antiplanes macfarlandi, new species Plate 1, fisj. 3

Diagnosis.—Shell of moderate size, elonyately c(jnic-fusifonn,

the tall, evenly conic, straij^ht-sided spire terminating in a smooth,

obtusel}' rounded, mammillate nepionic shell ; whorls about nine,

\veakl\' concave between the low, rounded, slioulderlike spiral

ribs, which bound the whorls posteriorh l)ut are not tpiite sutural

anteriorl}- ; additional spirals make a rather wide and stronj^^ peri-

])heral rib, often partially \isible on the s]>ire abo\e the suture

and separated from the second major spiral by a narrow smooth-

ly excavated channel, and b\ a still narrower channel from a

fourth strong spiral just anterior to it, l)€\ond which on the base

occur about lo to 12 minor threads of \arying strength, these

l)asal threads in large part obsolete in some specimens and in all

of them tending to disappear near the canal; seven or eight

s])iral grooves also evident on the second major sjiiral and be-

tween it and the posterior suture, but these too are dim on some

shells and tend to fade (Hit entirely (jn the body whorl ; axial

sculpture wanting except for the lines of growth, which, though

\arying and irregular, are sometimes extremely str(jng and in

tlie fasciolar area are deeply and conspicuousl)' sulcate ; suture

somewhat sunken and narrowly channeled, l)Ut frecpiently i\p-

]>lied so closely under the anterior major spiral as to give the

effect of strong deep channeling, in which the true sutural chan-

nel appears merely as a narrow deepening of the excavation.

Aperture moderately elongate-p\ riform, about 40^ of the height

of the shell ; outer lip probably (|uitc thin and fragile as it is

almost always so broken away that the form of the deep and

ami>le anal sulcus can only be inferred from the curving sweep

of the growi:h lines; inner lip sloping steeply into the smooth,

nearly straight columella which recurves at the canal, the whole

callus strongl\- appressed and bounded in front by a narrow

sharply erose sulcus ; canal short, open, slightly recurved.

Measurements of holotype.—Alt., i8.8; maj. diam., 7.0; alt

aperture, ca. 7.5 ; diam. aperture, ca. 3.3 mm.
Holotype.—Cat. No. 11,885, Berry Collection.

Paratypcs.—Cat. 11,249, Berrx Collection; others to be de-
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posited in the collections of the Paleontological Research Institu-

tion, United States National Museum, and Stanford University.

Type locality.—Lower Pleisto,cene
—

"Hilltop Quarry" (pit in

quarry floor), San Pedro, California; to shells collected, main-

ly by S. S. Berry, 1933-5.

Remarks.—This attractive and interesting species consider-

ably suggests ./. liyperia Dall (1919:35, pi. 9, fig. 6) but in mak-

ing comparison with Dall's description one especially notes, i

)

the channeled suture of the present species, 2) its flattened to

concave whorls, due to the double shouldering, 3) the deep anal

sulcus, 4) the more copious spiral threading on the base, and

5) the sharply erose sulcus bounding the inner lip. If the holo-

type of hypcria is a mature shell there would also appear to be

material size differences.

Tlie species is named for Dr. Frank Mace MacFarland of

Stanford University, revered teacher and competent specialist

on our western nudibranchiate MoUusca, comprising a field oc-

cupied so long b\' himself and Mrs. MacFarland as to have be-

come almost purely a j^ersonal famil}' domain.

Genus MISTOSTIGMA, new genus

Generityi)e.

—

Mi.sto.stigma puHctnlum, new species.

Diac/Hosis.—An excessivel\' minute marine gastropod with the

sshell few \\-liorled, amnicoloid in form, moderatel}' con-

ic, minutel}- l)ut distinctly unibilicate, with fine spiral sculpture;

suture distinct, sometimes channeled ; li[) simple.

Remarks.— It is difficult to be sure of the family connections

of this wee snail, for although its characters seem in all con-

science altogether distinct enough for the genus itself, they are

all rather ,curiousl\ indeterminate when wider relationships are

sought. There is some suggestion of Rissoella, [>erhaps some

also of Ciiu/ula ; very superficially, no doubt, the resemblance

seems even closer to such fiesh-water hydrobioids as Euaninicola.

Accordingly not so many years ago there might have been little

question against placing tliis genus outright in the Rissoidae, but

now. in \iew of the rather diverse affinities which have become

increasingly indicated for genera formerly regarded as entirely

rissoid, and in the necessaril}' complete absence of any knowl-
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ed^e of the animal, placement of M isfostii/ina must for the time

rest largely upon personal imi)ressions and inclination.

The name chosen is derived from the (jr. )iiistos, least, +
sti(/iiia dot, and refers to the appearance of the shells to the naked

eye.

Mistostigma punctulum, new species Plate 2, fig:. 5

Dia(/Hosis.—Shell, minute, conic, amnicoliform, narrowh um-

hilicate ; whorls about four, sharply narrowly tabulatel} shoul-

dered, either well rounded or bearing a more or less distinct

ol)tuse peripheral carina, this carina usuall_\ most in evidence on

the earlier whorls, though in many shells extending well down on

the bod}' whorl ; suture usually ver\- deep and often with almost

a channeled effect on the later turns, this appearance being con-

siderably emphasized in some of the more strongly carinate shells.

Nuclear whorls marked by fine lines of growth, otherwise near-

ly or quite smooth so far as has been detected ; later whorls, when
unworn, ver\- finely spirally striate. Aperture as\nimetricall)

ovate
;
peritreme entire, the parietal portion touching the prev-

ious whorl but briefly ; outer li]) simple ; inner lip moderately

reflected. i)ai"tially co\-ering the small open umbilicus; columella

narrow, arcuate.

Measurements uj holotypc.—Alt., 1.41 ; max. diam., 0.96; alt.

aperture, 0.59; diam. aperture, 0.51 mm.
Holofype.—Cat. No. 11,980, Berry Collection.

Faratypes.—Cat. No. 10,484, Berry Collection ; others to be

deposited in the collections of the Paleontological Research In-

stitution. United States National Museum, Stanford Universit}'.

California Institute of Technology, Pomona College, and the San

Diego Museum of Natural History.

Type locality.—l-pper Pliocene of Bath-house Cliff, Santa

Barbara, California; S. S. Berry, 30 Jan. 1941.

A dditional localities.—Lower Pleistocene (Pomita formation).

near 2d and Pacific sts., San Pedro, California ; E. P. Chace and

S. S. Berry, 1944. "Hilltop Quarry," San Pedro, California ; S. S.

Berry, 1934.

Remarks.—I am at no small loss to estimate the relationships

of this very tiny snail. At first T thought it might be a Cirn/itla,

but stud\- of such species as have lx;en available to me has not
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ciicourai^ed retention of the idea. The j^eneral aspect is stroni;-

h reminiscent of an excessivel}' small Bytliiiiella wliich is, how-

ever, nonmarine. Jjv the same token comparison is sui^^s^ested

with "Faludestrina" curta Arnold (1903:305, pi. 8, tii;'. J), Init

tliis has a very much lar,s.^er shell l)esides considerahle diiierence

in shape, and is noncarinate. M. punctulmn is a common form

at the tvpe localit}- and becomes extremely abundant in the "Lo-

mita" beds near Second Street, San Pedro, but has been barely-

detected at Hilltop Quarry. (3nly its minute proportions have

enabled it to escape detection so long. It is in fact one of the

smallest marine spiral gastropods I know. It should be closely

l(joked for in the living fauna.

The specific name is the diminutive form of the L. pinictuni,

"that which is pricked in," lience, a point, and has reference to

the smallness of the shell and its tiny umbilicus.

Puncturella punctocostata, new species Plate 1, figs. 7-9

Diagnosis.—Shell minute, thin, semitranslucent, conic, strong-

1\ elevated; basal outline broadl}- ovate, the diameter about 80%
(,'f the length, not plane but in most examples distinctl}' arcuate

axially ; summit subcentral with the spire in a small tight coil

just ix)Sterior to it; foramen large for size of shell ; altitude about

70% of length in most shells, although a senile shell having a

vertical basal extension, as often seen in shells of the associated

P. dclosi Arnold, is taller than long; anterior slope moderately

convex, longer than the nearly straig'ht posterior and lateral

slopes. Surface of exterior roughened, with numerous tine, ra-

ther irregular lines of growth and strengthened b}' about 16

strong riblets radiating from the apex, with an occasional shorter

intercalary appearing toward the margin ; interspaces flattened,

wider than the ribs, and marketl, close to the ribs and ])aralleling

them on each side, by a series of minute whitish punctations,

with sometimes a few incompletely serial ones just inside the

hrst series, while a few others appear without apparent regular-

it\- in the area between ; margin elegantly crenated by the distal

terminations of the radial ridges. Interior smooth, polished

;

septum thin, simple, straight, inserted obliquely, and extending

about one-third of the way to the margin in normal shells.
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Mcasurciuciits oj hololypc.—Lon.s^., _>.()(); dianv, ^-15; alt.,

1.85; Iciif^th foramen, 0.81 mm.; of lai"j,^est i)aratyi)e. long., 4.44;

(Ham., 4.44; alt., 5.92; length foramen, 2.00 mm.
Holotypc.-y^o. 11,998, Berry Collection.

/\ira types.—No. 12,001. I'.erry Collectif)n ; others to he de-

posited in tlie collections of the I'aleontological kesear^rh Insti-

tution, I'nited .'states National Museum, ;'tanford I'niversity,

I'omona College, and San Diego Museum of Natural Hi»t;)r}

,

as well as the jM"i\ate collections of .\llyn (1. .Smith of I'erkelc}
,

and l'~. 1'. Chace (jf Lomita.

Type locality.—Lower Tleistocene (Lomita formation), near

2(1 and Tacitic streets, San Pedro, California; V.. W Chace and

S. .S. l^erry, 1944.

Remarks.-' \\'\th the ixjssible exception of /'. dclosi .\rn.:!(l,

this is the smallest s])ecies of tlie genus l)rouglit to light in oui'

region and the onh one whicli lias heen descrihed as radially

|)unctate, the nearest species so characterized being /'. cycrdaiui

Dall (1924:133) from Drier I'ay, T'rince William .Sound, .\laska.

However, 1 also find that the most iuvenile exam])lc in a small

.series of shells of /'. coopcri Cari)enter. collected h\- Willett off

Forre.ster Is., .SI-',. Alaska, is very clearly and copiouslx radiall\

])unctate, and it may well he that good immature material of

other species would show tliat tlie structures concerned are

much mf)re prevalent in the genus than hitherto has been sup-

])Osed. Returning to P. cycrdami, the sculjrture here is described

as of low relief, the margin ]iractically entire, and between the

delicate riblets "are numerous radiating rows of minute punc-

tures," s(j the ])resent species is not only clearly sej^arable but

evidentl}' not too closely similar. In some of the fossils the

punctations are (juite obscure, in fact on the largest one 1 can

not make them out, but the}- are easily demonstrable where the

shellv substance remains in good condition with no undue thick-

ening, dissolution, w weathering. One wonders at the probable

function of these punctations. They clearly have nothing to do

with an}- pattern of ornamentation and api>ear only secondarily

if at all concerned with the fundamental .structure of the shell,

suggesting nothing so much as the micrae.sthetes of cliitons. It

the i>arallel has any meaning, it suggests that the} ma} in life

have sheltered some sort of organ of special sense. .\s in the

maioritv of examples of /''. dclosi, the aperture does not rest Hat

but is more or less arcuate axialh', as thougli the natni'al situs



•267 Pleistocenk Molhsca (ik C\u/.: Hio':i;\- l:;

of the animal is not a rock or other Hat surface, l)Ut something

consistently cylindrical such as a gorgonian stem or a lari^e ech-

inoid spine.

I have detected P. piiHctocustata only at the t\pe localitv

where it occurs in association with the far ni(jre ahundant delosi

Arnold^ an occasional ciicullafa ((knild), and the following- spe-

cies. At Hilltop Ouarr\ I ha\e never found either of the spe-

cies now (les,cribed, but both r. ('closi and P. ciiciilldta are pres-

ent there, with the addition of P. cooperi. Puncturclla is much
more abundantly represented in the "Lomita," both b\ species

and individuals, than in any other formation in the area known
to me.

The specihc name is derived from the L.. piiiicttis, pricked in,

-\-C()statits, ribbed, and has reference to the two note\voith\- struc-

tural features of the shell.

Puncturella ralphi, new species Plate 1, fig.';. 4-G

Diai/fiosis.—Shell minute, thin, conic, well ele\ ated ; basal (uit-

line rounded ovate, the diameter a trifle more than So^/c of the

length
;
summit subcentral, the conspicuously spiral apex coiled

just behind it, both the foramen and the coil large for the size

of the shell; altitude about 02.5% of length; anterior slojie mild-

1}- convex, longer than the posterior slope which is nearl\-

straight; lateral slopes slightly concave, causing the apex to ap-

pear more produced in the anterior and especially in the pos-

terior elevation than it does from the sides. Outer surface more
or less granulose, showing tine concentric lines of growth and

sculptured by about 2^ narrow, low, well-separated, weakh
granulose riblets radiating from the apex, with sec(Midar\ and

then tertiary lesser riblets appearing between these until the total

number at the faintly crenulated margin may reach as mani-

as 50. Interior smooth ; septum large, simple, oblique, extending

]P. caryophylUt Dall (lyl4:(i;!), described with nearly uiii-eeogiiizable

brevity from the Recent offshore fauna in 40-50 fathoms, off San Diego,
is suggestive of the prior delosi and, assuming the correct identification of
a "dead shell" sent me as varyophylla by the National Museum (No. 10,-

;!71, Berry Collection, from U. S. V. C. Sta. 4;510, 71-75 fathoms, off Point
Loma, California), I entertain not the least doubt that the two are
conspecifie. In fact the '

' Albatross '

' shell is so very similar in everv
particular, even to its texture, to the fossils, that unless there be shells
in the National Museum collections offering intrinsic evidence of their
having been recently in a living state, I would not consider the possibility
too remote of the dredged shells being disestablished fossils.
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aljcnil a thii"il of the \\a_\ to the aperture, thin am! nearly straiijht

niesially, heconnnj^'^ thieker wliere it sprinj^s from the inner wall.

.^Jcasiircnicnls of holutypc.—Long., 3.55; cliam., 2.96; alt.,

2 -.22
; length of foramen, 0.89 mm.

Holotype.—No. 11,999, Berry Collection.

Faratypes.—No. 12,002, Berry Collection.

Type locality.—Lower Pleistocene (Lomita formation), near

2(1 and Pacific sts., San I'edro, California; E. P. Chace and .^. S.

J'.erry. 1944.

Remarks.—This trim antl demure little I'lnicturclla is lacking

in \ery conspicuous peculiarities } et does not seem closely

like an\- of the species hithe'to described from the rocks or waters

ui the eastern Pacific. It somewhat sugj^ests a more elevated

and exceedingly minute P. major Dall (1891:189), but the se]»-

tum is differently formed, and it seems more than doubtful that

: ny very near affiliation exists between the tv\'o. P. cooperi Car-

penter (i8'')4:65i) is i)erhaps more nearly allied. ])ut is taller,

narrower, more bea\il\ and crudel}- scul])tured, and consider-

abl} larger. If the few si)ecimens seen are an\ \\ here nearly-

mature this is one of our smallest species. It is dedicated to

Dr. f\al])h Arnold.

Scissurella lyra, new species Plate 1, figs. 10-11

Diagnosis.— .Shell minute, thin, fragile, de])r(.'ssed, lenticular;

whorls ^y2 to 3% ; extreme a])ex somewhat sunken, but the

earl\- whorls otherwise stron<d>' ])rojecting, shouldered, nearly

smooth above; later whorls strongly scul])tured by about six

slender spiral threads, the lowermost of which are the most wide-

Iv spaced, crossed by perhaps 40 to 42 well-s])aced, somewbat

stronger, sublaniellar riblels, which are strongl_\ anteriorlx ar-

cuate under the suture, thence retreat raj)idl\ to tlie pc-'ipbcral

keel. Fasciole open in the more ])erfect shells for about l.i ol

the last whorl, filled in solidly above this i)oint, traversed like

the outer surface of the keels by the costs, and enclosed within

a pair of verv thin, shar]>ly elevated su])rasutural keels, which

find their origin in the angulated shoulder of the neiiionic whorls

Suture distinct, dcej), strongly sunken below the peri|)bcral keels.

P.ase tumid, the axial costse here considerably weaker relative to
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the spiral threadings, which nuniher ahout lo, and become ol)scure

near the well-developed umbilicus. Aperture rounded except for

the strong peripheral and weaker superior angles, peritreme thin,

entire, free except for the quite closel\ applied parietal segment,

whence it reflects over the columellar region to join the moder-

ate basal reflection in a strong squarish flange just beyond the

pillar. At maturity the better specimens show a narrow thread-

like keel leaving the outer edge of the flange tangentially to

ascend the umbilicus.

Measurements of holotypc.—Alt., i.o; max. diam., 1.4 mm.
Holotype.—Cat. No. 12,000, Berry Collection.

Paratypcs.—Cat. No. 12,009, Berry Collection; others to be

deposited in the collections of Emery P. Chace, the Paleontologi-

cal Research Institution, San Diego Museum of Natural His-

tory, Stanford University, and United States National Museum.

Type locality.—Lower Pleistocene (Lomita formation), near

2d and Pacific sts., San Pedro, California; E. P. Chace and S. S.

Berry, 1944.

Additional locality.—Upper Plio,cene (Santa Barbara forma-

tion), Bath-house Cliff, Santa Barbara, California; S. S. Berry,

30 Jan. 194 1.

Remarks.—It was of great interest to discover that the minute

but superlatively lovely shells of a new species of this remarkable

genus are not at all of rare occurrence at classic Bath-house Cliff,

although their extreme fragility makes it hard to obtain even

reasonably perfect ones and may aff<,)rd a partial explanation of

their having been overlooked by previous investigators. The onl}'

•previously described Californian Scissurella known to me is S.

kelseyi Dall (1905 '.124). This is a very much larger, more conic,

and more delicately sculptured species, with several times as

many spiral threads. It is beautifully figured by Baily (Keep,

1935:139, fig. 105), but the descriptive notes there given fall in-

to the error of making the shell much too small, whilst the La

Jolla record attributed to me properly belongs to the related

genus Schismope.

This species was originally described in my MS. from Santa

Barbara but the original holot}'pe suffered such great damage
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in the process of photograi)hii\i^' it, that it lias l)ecome necessan'

to choose another. As the newer material collected at San I'edro

is bath better and mc^re ain])le, this has now been made the type

series.

The si>ecitic name chcjsen is from the (Ir. lyre, lyre, the strinj^s

of which hnd a fanciful suj^i^estion in the delicate axial cost;c ot

the shell,
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1. Adontorhina cyclia, n. itren. nnd n. sp.

Kxtcrior view of left vnlvc ( holotypo) ;
l<uiu., -.'i" I'l'ii.

2. Adontorhina cyclia, ri. gen. and n. sp. '•

liitciidi- view of same speciiiieii.

;5. Antiplanes macfarlandi, n. sp. 8

Tlolotype; ;)lt., IS.S nnii.

4. Puncturella ralphi, n. sp.

Holotype f 10111 riji'lit side; alt., 2.22 nun.

5. Punclurella ralphi, n. sp. 13

H(>laty])e, ]iosterior elevation.

0. Puncturella ralphi, n. sp. 13

Iloloty|ie, dorsal aspect; long., ."i.^o mm.

7. I'uncturella punctocostata, n. sp. 11

Holotype from left side; alt., I.S.") mm.

8. Puncturella punctocostata, n. s)). -. 11

Holoty)»e. viewed ol)li(|iiely from the rear.

9. Puncturella punctocostata, n. sp. 11

Holotype, dorsal aspect; long., 2.66 mm.

10. ScisBurella lyra, n. sp 14

Bath-hoMse Cliff, Santa Bai-bara.

11. Scissurella lyra, n. sp. 14

Batli house Hift', Santa Barbara.
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lv\ri,ANATI(l.\ Ml' I'l,ATE '2 (27)

Fijrure Page

1. Nucula microspcrma, ii. sp. 4

Kxtt'iioi- view of lofl vahf; i-;uiieia luciila skoteli fioni para-
type; long.. 1.7U mm.

2. Nucula microsperma, n. sp. , 4

liilcriDi' view of left valve; camera liiei<la sketeh from holo-

type ; long., 1.85 mm.
3. Nucula microsperma, n. sp. .-„, 4

Doisal view of paratype; camera lueida sketch.

4. Nucula microsperma. n. sp. 4

Camera luciila outline of same specimen, anterior elevation.

5. Mistostigma punctulum, n. gen. and n. sp. . 10

Camera lueida outline of holotype.

ti. Actaeon (Microplyphis) schencki Berry . 8

I'aialyi'c. CaiiK^ra liu-iila sketcii.
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CORRECTIONS

I'AGE I'ARACRAPH UXf:

3 3 7 Read "was" for were.
2;") Last line belon}i:s on Ijoltoni of p. 2S.

27 1-4 Read under 369.

28 Last line is omitted. See last line

p. 25.

;51 Insert Matanzas Province between loO

and 451.

;;2 Insert Santa C'lai'a Province between
45f) and 457.

4.S Insert Santa Clai-a I'rovince between
785 and 7X6.

4K Insert Habana Province between 7y'>

and 794.

52
• 19 Read "Guanabacoa for "Guanabaco."'

.").") :i from bottom, loc. 908P, add Habana
Province.

."iG Change Habana Province to between
912 and 913.

7y 16 Read (1329-1340).

T«i 19 Read "1330" for "1300."

H\ Changre Santa Clara Province to be-

tween 1371-1372

33 Change Habana Province to between

1403-1404.

Insert Santa Clara Province between

1411-1412.

)^4 Change Camagiiey Province to be-

tween 1427A and 1428.

92 12 Read "HCl" for HCL.
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LIST OF PALMER CUBAN FOSSIL LOCALITIES

By

Robert H. Palmer

INTRODUCTION

The Palmer Collection of Cuban fossils was made during tlie

1/ years between 1929 and 1946. There are 3217 localities num-
bered consecutivel}' from i to 3217. They range in age from

upper Jurassic to upper Tertiary.

Great care has been taken to secure accuracy. At the time

of collection, each localit)' was given a number and the place

and date recorded. The list is largely of selected fossil locali-

ties as data, except for lithologic purposes, were seldom taken

where no fossils were found. The present list is a copy of these

records.

The collection consists of several thousand specimens. For

the most part they are deposited with the U. S. Nat. Museum,

a few are in the Yale collection and the Academy of Natural

Sciences in Philadelphia, some are in the Commission Geo-

logico in Plabana, Cuba, and much material is at the Paleonto-

logical Research Institution, and many specimens have been

sent to individuals. A large part of the corals were sent to the

British Museum of Natural History. The echinoids have been

largely taken from the general collection and are the subject of

special monographs by me.

The localities are scattered over the six provinces of Cuba:

Pinar del Rio, Habana, Matanzas, Santa Clara (Las Villas, the

old name, but now made official), Camagiiey, and Oriente. There

has been but little collecting in the eastern portion of Oriente.

All collections were made and the localities were described by

me personally except a very few that bear a I'C number (Palmer

Collection). These specimens were given by third parties.

The age determinations where given were made by my wife,

the late Dorothy K. Palmer, on the basis of Foraminifera or by

myself working with associations of fossils where a few were
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known.

Consecutive numbers in the list do not mean closely located

localities except by chance: one collecting point ma}- be close

to or \ery distant from another with a near sequence number.

A small scale maj) of Cuba accompanies the list. This is for

,t,feneral purposes onl\-. It is manifestlx impossible and imprac-

tical for the purposes at hand to plot even a portion of the 3217

localities, or exen to select important ones seemed an impossible

task, hence none have been plotted.

A word on the Carta Militar of Cuba is necessary. The map
of Cuba has been divided into ~o parts numbered in sequence

beginning at the western end. These together have been called

the Carta Alilitar of Cuba, h.ach part is called an Hoja or Sheet

and given a number. The map is variously referred to as Carta

Militar (abbreviated to C. M.) or Hoja or A-lili-

tary Sheet (M. S.) —-—— or Sheet with the appropri-

ate number or often simply the number is given. The sheet

numbers are often used in this list of localities.

The geography and the contours have been drawn on each

sheet, ^diese are for the most part not reliable and have not

been followed in all cases in describing the localities.

The Sheets v/ere hrst made in the early part of the present

century on a scale of 1 163 ,000, one inch to the mile. Later the}'

were redrawn to a scale of 1 : 100,000, i centimeter to the kilo-

meter. The errors of the original were largely repeated and the

geographical coverage remained the same. The present list has,

therefore, used as references anything available : towns, sugar

mills (centrales, these are ver\- important), lincas (farms),

roads including the Carretera Central (Central Highway run-

ning from I'inar del Rio to Santiago, 11 55 km.—693 miles).

Carta Militar. rivers, kilometer posts, distances in kilometers

(4 kilometers is one league), railroads, cane lines (private rail-

roads owned and o])erated In sugar mills), gruas (cane hoists),

provincial boundaries, mines, h.istorical monuments and, in fact,

any geographical landmarks capable of future identification.

Though what seemed to lie the be.st reference points used at the

time it is not to be sui)])osed that better ones, not available at

that time would enable the worker to more t|uickl\ and accurate-
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ly (letcnninc a localit} nor is il suitposed that all localities

can be definitely located, it is \er_\ j)rol)al)le that the aeria!

l)hoto,i;ra])hs taken dnrin^i; tlie war nia_\ prox'iile sufficient data

for a more accurate nia[i of Cuba. Unfortunately this ma.[) has

iM)t _\ et l)een made

'i'here ha\'e been many local maps of various parts of Cuba

made from private sur\-eys of sug'ar mills, oil com]ianies, muni-

cipalities, etc. These contain roads and other easily identifiable

culture. Though these have been freely drawn upon to deter-

mine localities, it is, of course, inijxjssible to reproduce them.

\'alual)le as the\- are their use is limited t(j detail work in the

areas covered.

An outline of the geolojj}' of Cuba ma}- be found in \()lume

LIII, No. I, January, 1945, of the Journal of Geology. The se-

(pience and correlation of the formations and members men-

tioned in tliis localitx' list will be found adec|uately described in

th;it iniblication. Reference may also be made t(j the geological

ma}j of Cuba, June, 1946, b}' the Comision del Mapa Cieologico

del Ministerio de Agricultura, Habana, scale i : 1,000,000.

The foraminiferal collections and notebooks, including the

original locality set, of Dorothy K. Palmer have been presented

to the Paleontological Research Institution where they are ac-

cessible to workers wishing additional notes or verification of

(lata.

VOCAr.rLARY AND ABBREVIATIONS

A—Arroyo
Apty.—Aptychus or Aptychus beds
BBB—Big Boulder bed*
(-a fetal—coflfee plantation

(Jallejon—an old road
eantera—quarry
CC.—Carretera Central
Chueho—switch

Clyp.

—

Clypeaster
cgl.—cunglonierate

eta.—Carretera
fuartel—rural guard station

cntronque—junction

F.C.—Ferrocarril R. R.

Fca.—finca

ft.—feet
fill.—formation
grua—cane hoist

guajiru—native
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Iiig.— iiigeiiio (sugar luUl 1

km.—kilometoi

iinca—usually eaue K.K.

league—4 km.
Is.—limestone

m.—meter
mi.—mile

pei'digoiies

—

(shot) i)ellets d' liematile

pozo—well

K.—Eio
Rml.—Kamal—caue ii. K., braiicli line

R.R—railroad

sii.—shale

ss.—sandstone
Sta.—Santa
w—with
w/—wit 1 1out

X—crossing
"—inches

'—feet
V—vara (33")

LOCALITIES

SANTA CJLAliA PROVINCE

1. Ochoa, 4 mi. VV. of Santa Clara in cut on Carreterji 0<»ntrnl

Basic rock. 5/24/29.

2. Ochoa. 4 mi. W. of Santa Clara in cut on t!arreter;i Cf»ntral. Green
intrusive rock. 5/24/29

3. Hill near the house of Sr. Hernandez, near (iomez on road from

Santa Clara to Escambray. 5/24/29

3a. Lower part of hill nearest house of Sr. Hernandez. Andesite. Lou
Piedras de Amolar es tin lugar que .se encvcntra proximo 0. lo

Sierra del, Escambray. 5/25/29

4. Grinding rock S. of Santa Clara. Andesite. 5/25/-!9

5. Grinding rock S. of Santa Clara ncai' the store. Altered green

rock. 5/25/29

6. (jrinding rock S. of Santa (;lara. Hhick liasic rock.

7. Cut on road l)etween Eanchuclo and San .)uan de las Veias, 1 km.

N. of San Juan. Wliite shale. Cretaceons? .)/2«/29

8. =11=:93. Corrales de Fulgiieiras (Srta. O'Campo; near Pena Blan-

ca, 1 mi. S. of Santa Clara. Green intrusive rock. —2. Sample sent

to Philadelphia. 5/28/29

9. Road from Santa (Jiura to Li^s (Jorj-ale.s de Fidgueiras. Andesite.

5/28/29

10. Corrales de Pulgueiras, I'i'Tim H>ipiiM:i. (j)n;irtz scale on igneous

rock. 5/28/29
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11. Mina de Potioleo of Srta. O 'Campo. Oorralcs dc Fnlgueiras

Chapapote. 5/28/29

12. Upper part of Pena Blanca, granitoid rock. (_To I'hiladclphia.)

5/28/29
l.'i. LowOT part of Pefia Blanca. 5/28/29

14. Lower part of Pena Blanca. (.'halcedony in green rock. 5/28/29

15. Lower part of Peiia Blanca. Qveei) granular igneous rock. (To
Philadelphia.) 5/28/29

Ifi. W. of Bernia., U/. km. S. of Santa Clara. 5/o0/29

17. W. of Bernia, IV-j km. Chalcedonic replacements of corals. Beek-

ite. 5/30/29

17a. =17. Fine radiolitid.

17b. =17. Probably Barrettia.

17c. 1=17. Proliablj new^ genus.

17d. =17. ?

17e. =17. Gaprinidse.

17f. —17. Coral.

18. Field saml W. of Beiiiia store.

19. Hill 1 km. S. of San duan de las Yeras. Coral. 5/30/29

2(1. Hill S. of San duan de las Yeras. Acteoiielhi. 5/30/29

21. Black cakite checked limestone boulder in street of San Juan de
his Yeras. Probably Apty. 5/30/29

22. Fragniental Is. from hill S. of San Juan de las Yeras. Fossil frag-

ments. 5/31/29

2.'!. White calcareous shale in road (?ut between Esperanza and Ranch-
uelo, 1 km. S. of Esperanza. 5/31/29

24. Scoriaceous basalt from Loma de San Fernando de Camarones,
Potrcrillo, Santa Clara. This basalt is very fresh. 5/31/29

25. Loma El Miradero, Fotrerillo, Santa Clara. Fresh scoriaceous ba-
salt. 5/31/29

2fi. Dry asphalt. Finca San Diego de Perez, 2 km. IST. of La Movida,
3 I'eagvips E. of Santa Clara. 6/3/29

27. Black basic igneou? rock from cut in Carretera (^entral, 8 km.
E. of Santa Clara. B/3/29

28. Black speckled Is. 2V? km. N. of La Movida. (To Philadelphia.)
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11'. i)aik basil- lui-k with sllkv wiiite secuiidai y mint-ial. Koad itK mi

C(". S km. PL of Santa Olaia. (To PhibKU'ljiliia. ) ()/;:/2!»

3U. Wliitisii gi'ay Is. with fossil remains. Loma 8an ,)oa()uin, N. of

i':>}K'!;in/.;'i. '6/4/29

;il. ('oial sainl, .1 km. XW. of Esperanza nu roail In Jicotca. In ilitcli

on W. side of road. 6/6/29

;_!2. Foraminiferal Is., 1 km. E. of (.'cntial Maria .Vntonia, lictwccn

Jic-otoa and Santo Dominyd. <)/6/20

3ri. Dirty foraniinifcial Is. 5 km. W. of I'lspcranza. Same locality as

:M. '6/6/29

;'.4. Fragments oi' l:ite intruiling dyke. Rock differentiation is sh.nvn.

Prom cut in (Jarret+'ra Central W. of Santa Clara. (Probably ap-

pro.ximately (i km. W. o'' Santa (Mara.) (i/6/2i)

'A'}. Ditferi'iitiation phases of same magma. Koad <ul lielweeu Santa
(Jlaia and Esperanza. (5/6/29

.>6. Foraminifera Is. in hill jiisl aboN'e C';intiM-a Kl Silein-'o ur :

•'
,'

i

(irande l)ridge between i'>speranz;i and Santa Clara. 6/r)/2!t

.'17. Fragmental Is. from Clantei'a 1'>1 Silencio. Upjier Cietaceous. The
greenish pebbles are diabase fi'agments from ilyke (Tomlinsim).

;!<S. Same as 'M.

;i9. Fossil corals. Loma San .loacpiin, .\. of iOsperan/.a. (i/r)/2i)

6/5/29

4(*. Linu' sandstone, 1 km. W. of Ivsperaii/.a nn ('airetera (Vntial.

6/5/29

41. =.'11 :=;>."! :=72 appro.ximat^dy.

Foraminifera. 5 km. W. of Ksperan/.a in (lit(di on S. side of road.

42. P)rown spmierystalliiie Is. an<l black (dierts. Loma Sta. Fe on road

between Santji Clara and Camajnani. 6/S 29

4:?. No loc.

44. Hard basic igneous rock. Cori' of Loma La I'a/. This is low-

down in cut whore it is but little altered to serpentine. ()/S/:J!)

4"). Brown ci-ystallinr Is. Ciystalline ]ili;i ;e of lOraminiferal Is. In

I'oad between I'alen(jne de Taguay;ibi'in and l?<'medios. 6/S/29

46. Hard brittle foraminiferal Is., .'i'/^. km. K. of Camajnani. 6/S/29

4<)1j. l-'(.iaminifera Jiar/I is. Hvicene. This was a loose bfuilder.
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i6c. J'^ioat with Dictyoc.onus.

47. Hard, brittle foraminiferal Is. with dark cliert nodules, 1 km. 3E.

of Glaibarien, in low quarry hill. Eocene

—

Dictyuconua. This is

geographically 316. 6/8/29

i8. Ls. conglomerate, 8 km. W. of Cairbarien, near Central Keforma.

6/8/29

49. Foraminifera packed light gray Is. In front of cemetery at

Remedios. Cretaceous. 6/8/29

50. No loc.

51. Foraminifera and other fossils. Finca de Guanajita, 9 km. W.
of Santa Clara and x3 km. S. of Cta. Central Cretaceous.

52. =55 Barrettia fragment. Finca de Don Arcadis. Foraminifera

seetion.

5;;. Ls., hard, brittle and light gray. Fossils. Loma Macagua. 1 km.
W. of Esperanza. 6/10/29

54. Pile of rocks on roadside. Finca tie Don Alejandro. Approximately
'6^4, mi. W. of Santa Clara. Upper Cretaceous.

55. =52 Barrettia.

56. Buft', gray Is., somewhat decomposed, i/^ km. from Rio Oehita
in the Carretera Central between Santa Clara and Falcon. 6/3/29

57. Magnesite? Occurs as veins in serpentine. At Ceniza, I1/2 km.
from La Movida. 6/15/29

58. No loc.

59. Fused shale 'I Finca Vila, W. of Santa Clara. This area is in-

truded by andesite. 6/16/29

60. Barrettia fragment. La Peiia Casanova 6V2 km. W. of Santa
Clara and S. of Carretera Central. 6/16/29

61. Magnesite ? Near gas area in serpentine. Finca ile Silva near

A. Asiento Viejo, 6 km. W. of Santa Clara. 6/16/29

62. White shales low in Eocene. Carretera Central cut just west of

briilge over Arroyo Grande, approximately 1% km. E. of Esperanza.

63. Coarse fragment;! 1 Is. W. of Arroyo Grande between Santa Clara
and Esperanza. 6/16/29

64. (iiccnisli gray sliah's, near Eocene-Cretaceous contact in Grande,
1 km. lidwnstieam from R.R. bridge. Near Esperanza. 6/16/29

6.'). Loosely ccmfnted Is. with abundant Foraminifera short distance
SW. of Cantera Kl Sik'ncio. Cantera is 4 km. E. of Esperanza
and .6 km. E. of R.R. bridge ovim- Ariovo Grande and S. of road.

6/16/29
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(5() Foraininifenil saiul in cornfield in fnmt of C-intera El Silencio.

6/16/29

67. Brown Is., Santn Lutgavda, near Mata, N. of Santa Clara. /64/29

68. Brown Is. near Santa Lutgarda, N. of Santa Clara. 6/4/29

69. Gray Is. with small incipient caleite ciystals. Mata Vieja, N. of

Santa Clara. 6/4/29

70. Brownish gray Is. with asjihalt. Cantera Aguada de Piedra,

Mata. Apty. beds. 6/4/29

71. Green basic igneous rock, Loma Hatillo, N. of Santa Clara.

Approximately .31, :v.', and 41. 6/20/29

72. Foraminiferal sand. La Vega-Carretera Central crossing, 5 km.

NW. of Esperanza. 6/20/29

7.'i. Soft gray lime ss. with Foraminifcra Carretera Central cut under

F. C. 1 km. E. of Jicotea. Eocene. 6/20/29

74. Earth with large Foraminifera, Finca La Casimba, J! km. NW.
of Jicotea. 6/20/29

75. Earth with many large Foraminifera. Finca La Casimba, iS'/j

km. NW. of Jicotea on Carretera Central. 6/20/29

76. Foraminiferal earth, 1 km. SE. of Central Maria Antouia between
Jicotea and Santo Domingo. These are the highest beds in the

column thus far seen. 6/20/29

77. Lime ss. and egl. from hills S. of San Diego (U'l Valle. 6/21/29

78. Dark cherts? These occur under the brown Is. N. of Hatillo where
the road turns to San Diego de Valle.

79. Fragmental Is. Loma El Capiro on S. edge of Santa Clara. Creta-

ceous. 6/2.S/29

80. Magnesite and iron-stained earth in contact zone between ser])en-

tine and Cretaceous Y2 km. S. of Carretera Central on road to

Guana jita. 6/24/29

81. Greenish blue sandstone between the Barrettia and giant rudis-

tid Ijeds, on Finca Ouanajo, W. of Santa Clara. Middle Creta-

ceous.

82. Earth vrith Foraminifera, Loma Trabueo, S. 40 W. of Cantera
El Silencio. 6/24/29

S2a. In field below hill.

8?>. P'ragmental Is. with fossil remains, quarry 1 km. E. of Santa Clara
on road to Caniajuani. Rudietidlike irreg-ular cups. Sample to
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Basslt'r. 6/25/29

84. Light gray calcareous eaitli, T'/^ km. E. of Santa Clara on roai]

to Camajuani. 6/25/29

85. Carnet .schist
'

' fo.ssil veins'" ami crystallized Is. Bonachea Hill

on Santa Clara-Camajuani loail. Frcnn igneous seilimcntarv con-

tact zone. 6/25/29

f<(i. Brown Is. and seniicherts. Lunia Santa F\' on road from Santa
* Clara to Camajuani. 6/25/29

87. Silica replaced fossil remains. Aguada de Moya, Las Vueltas.

Kmlistids also occur in same IkmIs. 6/25/'29

88. Hard, brittle Is. with abundant Foraminifera. Some Is. partly

crystalline. Also limonite oolites, 2 km. S. of liemedios. Upper
Cretaceous. 6/26/29

89. Fragmental and partly crystalline Is. 41/2 km. S. of Remedies on
rd. to Bartelome. Incipient crystals of CaCO.^. 6/26/29

9U. Black cheit and fragmental Is. Guacacoa. 2 kni. S. of Zulueta.

6/26/29

91. Red residual oolitic soil (Mocarero). Streets of Placetas. 6/26/29

92. Green intrusive rock. Cut in Carretera Central, 5 km. W. fif Pla-
cetas. 6/26/29

93. =8=11. Asphalt. Finca of Srta. O 'Cami»() on SW. edge of
Santa Clara. 6/2;!/29

94. lied crystalline Is. from contact zone between serpentine and lime-
stones. Rio Matron, 13 km. E. of Santa Clara. 6/28/29

95. Ls. just east of Camajuani on road. Foraminifera. 6/28/29

96. Fiagmeutal Is. In part replace<l bv chalcedony. 2 km. E. of
Camajuani. 6/28/29

97. Coarse and fine fragmental Is. with few Foraminifera. Vega de
Palmas, near Vueltas, Santa Clara. 6/28/29

98. Well-cry3tallized pink and gray Is., 5 km. E. of Entronrjue be-
tween Taguayabon and El Palenque. 6/29/29

99. Ls. from Cantera El Palenque de Taguayabon. This contains
Kadiolites fragments. Upper Cretaceous. 6/29/29

11)0. Bedded Is., Finca de Manuel Alvarez Martinez. (Finca .') Tor-
anzo, near Remedios. 6/29/29

101. Residual soil, laterite. This occurs abundantly from Remedios to
coast. 6/29/29

102. Brittle foraminiferal Is. 1 Km. W. of Remedios cemetery on S.



Bri.LETiN 128 286

s'hIc of hijiliwnv. riipcr CrctMcfous. (i/2.S/2!l

!n:;. Liglit lnowiiisli gray Is. bierra ile la I'uutilla near Hcmodios.
Ill saiiK' jiioi-i' aic l-'oianiinifora and in ;iii(i11it'r part it is sonii-

c-i vstallii'.c. Uinx-r Cretaceous. 6/:i0/2i)

ln(. iSeiiiici ystalliiif is. wiln calcite xeiiis. .S\V. of Central Ailela mar
Buena Vista, NW. of Ziilueta. Has llocculeni masses. (To Bass-

ler). 7/2/29

111."). J-Jniwii ami black riai;nu'nlal Is. Cinlura ile Wan .Agusliii. Hill

2(1. 1 km. from Zulaeta. Tlu- black phase contains many |>oi'kets

of oil. I'lobably J.ower Cretaceous. 7/:^/ 29

|iMi. Fr.-igiiu'iital Is. cyl.. 1 km. .\'. of /iiliieta in ro.-ui cul. 7/2/2!)

](i7a. Secoiiilary led Is. in Ccrvo de (iu-ijabana, Iv of Ki'incdios. 7/."-i/29

liiS. Fragineiital Is. with abundant Foraininifera remains. 1 km.
from Central Reforma towards Reiiiedios. lOoceiie

—

Ihvi jioconus.

Itiii. [•'(iraminifera, 4 km. X Iv of .licotea on road to 8an Uieyo del \'alle.

Kocene. 7/9/2!)

110. Foraininiferal Is. somewhat disintegrated, 4i/-> km. {I) NH. of
.lic.U'.! on roa.l tu Han Diego del Valle. 7/9/29

111. Foramiiiifera, from hill ,S. (i.") W. n\ San Diego .Ud \'alli". 7/!l/2!t

1I-. Foraininifera, f'ruiii Loiiia Handera, (ui road fidiii .licotea to San
Diego del Valle. 7/!)/29

11.".. l-'oi;iiiiinifera, near HI Sajui, .\. of lvs|ieraii/.a. 7,/Hl/L'9

114. (irav lime ss., side of ( 'arretei;i Central in .licotea. Focenc-.

7/li/2MI

11;"). Limestone ami lime as in Tarafa MM. cut 1 km. X. of Santa
Clara. One specimen contains tubes with coih:i\c sipCi. This
I lie sent to F.:;ssl<>r. I'pper Cretaceous. 7/12/'2il

ll'i. Bedded liiiiy shale from neai' contact witli seriient iin'. This close-

Iv resemblis the shale iK'tween the beds of liariu I , ia and giant
rudistids. 7/12/29

ll(i:i. /Ill, r Hid. Margaiit.i. K. of I'.'speran/.a on railroad. Lower Cre-

117. Foraminifr' a, I km. W. of .licotea b\- bridge o\-er snnll creek.

7/M/29

lis. I''i;'gmeiital Is. from hill X. of Santo Domingo. I.oimi VA Ceiito.

Has o.ganic sie\(dike strectiiic. (Sent to Ra-slerj. 7/14/2!!

11!!. S..e!l fragments, from <litch in side (d load, J km. Slv of Santo
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DuMiiii-d. 7/ll/:Ji»

ll'l). l-'ragiiu'iital Is. from (.'avo lialoii. Tliis is ciitlrcly siiiiil:!!' to the

Is. of adjacent mainlaiul. Hl'iuukU'z snys tlu' same hjuh-Ics :)f I nnl

S!;i'll:> occur on tlii.s island as on the mainland. Eocene. 7/li2/29

l.:l. IMuk 1:-. Cayo A^uada. (i/--/-9

OAMACJUHV P HOVINCH

i'22. (iv|i.si;m, sail dome nialciial, yieira de los I'crids, I'linta Alegra.

7/24/li9

SANTA CLARA PiiOVlNOE

12;i. Consolidated beach sand with Kecent Mollusca. C. Las Brujas.

</25/29

124. Fragnienta! Is. This api)ears to be the oidy island of the outer

.()\\ that lias Is. like t,.e malul;;iii.. C.-.yo Don Pepe. //2.'5/29

1 .1. bh'.liby Is. with Aptychiis. Lorn;; Santa Fe between Santa Clara

and Caniajuani.

12(). Near cliert, \'2 km. L. of Cannita in Tarafa R.R. cut. May have
radiolarians. Aptychus beds. 8/(V"9

127. No loc.

128a. Silicitieil marine sediments ( Toinlinson ) . Tiiis w.is considered a

phase of a green intrusive rock. One league S. of San; a Clara. (To
Philatlelphia.) 8/10/29

128b. Melapiiyre (Tondinson). liitrmled into the sei-jient inc. Sann'

locality" as 128a. (To Plnladel])hia.) 8/10/29

128c. Weatiiereil melaphyre. Same loc. 8/10/29

129. Mica schist ( Tondinsoii ). Tondinson states that tlas is an jdtered

sediment. S. of Santa (Jlara on road to Seibabo. 8/10/29

l.".(l. (ireenisii Cretaceous shale, ;! km. N. of Seibabo. (To Piiiladelphia.

j

Not reported on. Near stratigraphic middle of sediments. 8/10/29

L!l. Breccialed augite andesite marine bottom (Tomlinson) .'! km.
N. of Seibabo, 9 km. S. of Santa Clara. (To Philadel])hia.) Near
stratigraphic nuddle of sediments. 8/10/29

1.12. Greenish shale, .8 km. N. of A. Barrio 7 km. S. of Santa Clara.
Intruded zone of sediments. 8/10/29

l:i2b. Marine bottom of andesite debris ( Tondinson I . .s km. N. of
A. Barrio, 7 km. S. of Santa Claj'a. Sample comes fi-om in-
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trvulcd lioidpr of sodinacnt.s.

i;;:;. Marine liottoiii (Tonilinsout :inO Ml. t^. of lirid^c by s('ri)entine

—sedimentary contact on rond to Don Alejandro. This was taken

in the tieJfi to be an aggloxiierate intrndinj;: near the surfaee. It

lias fossil remains (Tonilinson)

.

l;i4. Lighl-yie.v limy shale. Taiafa K.IJ. cut, 1 km. X. ol fcSanta Clara.

Foraminifcra found. Ujiper Cretaceous. 8/ll/'Jy

l/iila. Surface ciqiping of seiiientiiie (Tomliason) G km. N. of Santa
Clara on Tarafa H.H. cut. Tliis is about tlio final product of the

colloidal silicates that are freed by process of ser]ientini/ation.

8/11/2!)

l;<5b. Burnt shale from same locality. 8/11/2!)

J.'iH. Asphalt fi-om mine' '2\/-> km. \\'. of Cmnbre on H.H. to Santa Clara.

8/12/29

l.'!7. Baked contact rocks at 1-ns Mona^; on ( ':iir<'tera (Jentral to Maiia-

jaiiabo, in cut. 8/1(5/29

1.''.8. Green limy shale from a hill between MauajanalHi and Falcon.

This a])j>ears identical to the green shale Ijetween the HuircUw and
giant nidistid beds. .Middle Cretaceous.' S/l()/29

l.HJt. Coiitaid material between the sei^x-nline and Cretaceous sediments,

7 km. S. of Santa Clara. 8/2.V29

14(1. I'naltered green shale away I'loni contact ami shale tli;it was caught

in rising magma. Kidge, S. ol' Hernia. S/'2;i/-''

141. {'"ragmeHtal Is. with ludistid f raj;nieiit^. near ^'igle. S. (d' \'agua-

pay. Fjiper Cretaceous. S/2S/2!)

142. Slabby Is. with .\pty(dnis Loma .lai|uey, ;'. km. \. of Iguara. The
Is rcsriiddes in all respeit; tiiat .it

:

'.i , I'lil ,i . Many of the .ijityclij

are the same as at Carnnta, au'l iii'i • ait se\ei-al otluM' sjiecies

represented. 8/28/29

14.'!. Semifiagniental Is. dii-ectly overlying the slabby N. ( Sta. 112) of

Loma .iaguey. A few Foraminifcra aie jncsent. This re-^embles

the Keniedios Is. Upper Crotaceous? 8/28/29

144. (,'oarse Lime gravel with many Forajuinifera Cayo Alto of Loma
(juainabo, 6 km. W. of Yaguajay. Eocene. 8/.'il/29

145. Galiliio with asjdialt veins. I'^inca .Juse|i 1 km. 8. of \'enegas.

9/1/29

146. Gabbro in whicli occurs the asplialt (jf the Jatiljonico Mines. Low-
pry, ni'ai- .latibonico River, Camagiiey Province. 9/1/29

147. Andosite near contact of igneous and seilinientary rock on S. «ide

of Sierra Mat;diambre, 2 lengues 8. of Tguara. 8/29/29
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148. Fragineutal Is. reijlaeed by dialcedoiiy. Guaynabo, 8 km. W. of

Yaguajay. S/31/29

149. Coarse-gTained andesite, 1 km. E. uf Veiiegas in U.li. cut. 9/1/29

150. Light-gray Is. with rudistid fragments. Siboney, lU km. E. of

Yaguajay. 8/30/29

151. Light acid rock badly altered, that extends from 1 km. N. of Neu-

vas Jobosi to and beyond Las Nuevas de Jobosi. 8/29/29

152. Basic rooks from inside uf loop of igneous rocks at Kin. 13 on

E.B. between Santa Clara and Placetas. 9/20/29

154. Late intrusion Into serpentine, 4 kin. E. of Falcon in Carretera

cut, 25 ft. from Sta. 153. Practically 153 9/21/29

155. Asphalt bearing bedded .'artliv limy shale in f'arretera Central

cut at Falcon. 9/21/29

156. Cgl. boulders IVa km. NE. of San Juan de las Veras. Those have

organic remains. (Sent to Bassler.) Contains Barrettia bould-

ers, EacUolitrfi fragments and corals that have been perforated.

These beds may be Eocene into which the Cretaceous fossils were

rolled. Beds proper contain Eocene Foraminifera. 9/27/29

156a. This shale lies stratigaaphically just aliove Sta. 15fi and 50 feet

(more or less) to the north.

157. El Haatro, Camajuani, chalcedony and calcite together. 10/2/29

158. Coral boulder from field, 2 km. NE. of Sau Juan de las Yeras.

This field is V2 km. NE. of Loc. 156. 9/27/29

159. —157.

160. Brown Is. with Radioiaria, E. edge of Vega Alta. This contains

much earthy material. 10/6/29

161. Loma la Cubaua, Vueltas, rock with rudistids. This hill is in ex-

act line with Lomas Palenque and La Puntilla. 10/6/29

162. Diorite boulders from Is. cgl. Cantera Siguaney, Camagiiey Prov-

ince. (Tomliuson.) 9/28/29

163. Eocene fossils from fields IV2 km. SW. of San Juan de las Yeras.

10/15/29

164. Foraminifera from H.R. cut and held, Fiuca Bonachea and La
Caridad, fi/o km. NW. of Sau Juan. Eocene. 10/15/29

165. NE. of San Juan de las Yeras, 2 km. This is from the locality

where asphalt is reported. The specimens are from a Is. outcrop.

There ai'e numerous small cavities lined with a dark substance re-
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M-iiiMiiiy asplialt. IM/KV-'O

l()ti. Loiua l^a ('•uitiirilla, E. of 8aii .Iiiaii do las ^\l•as ami S. ol' ( 'cii

tial Pasldia. This is tlie lowest Cretaceous seen in lliis jicnei-al

viciiiitv. Ki/Ki/-!'

Ifi7a. At Maroot ytatioii, Taiafa R.R. 10/24/29

]t)71i. Km. l;; ill Tarafa li.H. eiit 1 km. !•;. of Maigot, on Tarafa R.R.

.\pt.veiuis lieils. 10/24/29

liiTc. Km. I.', jiliis ;;iMi III. on Taial'a H.R. Aptyeliiis lieds. The |i(>i|s

are cliii.lieate.l l.y a small fault. 10/24/29'

Ifi.S. Km. l:;. Tarafa IM;. No Foraminifera. Kadiolaria. 10/24/29

lt)9. Post-Eocene intrusion. From road cut 2 lim. Ts'W. of San Juan de

la.s Yeras on road to Raiicluudo. 10/20/29

l(i9a. From side of intrusion.

Iti9b. From center of intrusion.

1711. Ls. breccia with Foraminifera on j^as car line near Ramos, Yagua-
jay. 10/28/29

171. Foi-aniinifera from hill that i-uns NW. from Yaguajay toward Cayo
Alto. Sample from near Yaguajay on iiill. 10/.'!l/29

172. Foraminifera from ( 'eiiteno, .'Ji/j mi. F. of Yagriajay. l()/;U)/29

17o. Foraniinifpra. C'amajan, 1 mi. NW. of Yaguajuy, '/_> l<m. NW.
of Sta. 171 on same hill. Focene. 10/31/29

174. Foraminifera, ('ayo .\lto, M mi. NW. of Yaguajay.

175. H'oraminiferal earth from street in \';iyuajay. hjocene. lO/:',l/:]i)

17fi. Foraminifera from field on 8. slojic of hill that starts in Yagua-
jay. Eocene? 10/.31/29

177. Ls. foraminiferal idiiiis from Loma L;i Riihia, 2 km. S. of 8agua.
Eocene. 11/6/29

178. Aptychus bed.s, Vista Hermosa, S mi. 8. of 8;i<>ua. (To \h-. 8taii

ton.) 11/6/29

179. Lonia Mainey. Ls. cliips witli i*\)ramiiiifera, (J.f) km. 8. of Sagua.
=191 =192 geologically. 10/7/29

180. a & h. Aptyclius and Crioccras from Loma .Mauiudita, (i mi. 8. of

Sagiia. a is NW. of h. 11/7/29

I Si. Ls. ciiijis witii Foraminifera at ("entral Uiiidad, (i mi. 81'J. of
8agua. 11/7/29

182. Ls. with organic icmains, 2 km. N. of C. Unidad whi(di is (> mi.

SE. of Sagua.
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hs:;. Aptycliius, I/-2 kill- iliit'i-tly W. ol' yitio Giaiidc. 'I'licsc ;iic the

lower Ai^tycims beds in tliis viciuily.

|S4. Aiityclius, aimiiouiU'H, ridiii liill about 1 km. S. ol' Sitio (Iramtu

OH W. side ot i-oad. (StMit to \h-. Stanton.)

18.1. Mog-otc di' i^a .inniagua, 4.5 mi. W. of 8a_uua. Koccuc l''oianiinit'-

eia locally abundant. 11/0/2!)

1«6. Eocene Is. with Foraniiuifeia from Cantcia Jumagua. Tlii.s ilips

under tiie Ciotaceous. ll/lU/29

187. Ls. breccia with abundant asphalt fillings in matrix. few Kora-

minifera, 1V> km. N. of Qviemada de Giiines, on south side of road.

11/10/29

188. Foraminiferal Is. 1 km. IS. of Claiilera Jumagua on road to Rosita.

Cantera Is. Eocene=186. 11/11/29

189. Budistid fragments from Ijoulders on N. side of Lonia Bosita about

11/2 km. S. of Cantera Jumagua, 4.5 mi. W. of Sagiia. 11/11/29

190. Poraminiferal Is. from Ls. breccia fiom top of Loma Kosita, 1 mi.

S. of Caiitera Jumagua. Also samples of chert icplacemenls of

fragmental Is. Good example of gradation from h. to <diert.

11/11/29

191. Chips with Foramiuifera from Loma San Migikd, N\V. of Mamey.
From Ls. breccia. Cretaceous. =179 =192.

192 =191 =179

19H. Ls. chips with abuudaut Foramiuifera from Cant-'ra Ahad Gon-
zales at Chinchila., 7 km. W. of Sagua.

194. Iron replacement of fragmental Is., li/> km. 8. of Chinchila on
load to Trocha. 11/12/29

195. Ls. breccia chips with Foraminifera. Also samples i-f asj)halt.

This occurs along the road 2 mi. NE. of Quemada de Giiiiies on
road to Cagaiaguas. The asphalt was soft when collected. Three km.
N. of Giiines. 11/12/29

19fi. Partial rei^lacement of Ls. breccia by iimonite. Loma de Sosa,

1 mi. S. of Caguaguas. (To Philadelphia.) 11/12/20

197. Boidder showing chert replacement. Loma San P"'rancisco, 1 mi.

S. of Carahatas (on coast) W. of Sagua. Aptychus beds. 11/1:5/29

198. Ls. breccia from hill, 2 km. S. 70° E. of Central Ramona. This
is from the seep in the Ls. breccia. Finca Lugardita. Upper Cre-
taceous. 11/13/29

199. Ls. chips with Foraminifera from dam 1 mi. E. of C. Ramona. Ls.
breccia. E. side Rio Maja. =1700. 11/13/29

200. Ls. : foraminiferal chips from Loma Santa Clara, S. 40° E. of
Kancho Veloz on road to C. Baniona. 11/13/28
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201. Peridotite from hole froiii which asphalt was extracted. Also

asphalt. There are several barrels in the creek bed. This is ah

seep between l^ancho Vcloz .-ind t'. Rninona in Arroyo de Santa

Clara.

2U2. (Jretaceous t'oiaiiiiuifer;il Ls. breccia chips across tlie K.K. tracks

from the Ajityciius beds I km. N. of Kaiicho N'chiz. 11/14/1^9

20o. Aptychus from the iiill on W. edge of Haneho Veloz, Loiiia Vigia.

These are probably the real A[dychus beds. 11/14/29

204. Ls. foraminiferal chips (Ls. breccia) from seep (in N. side of road,

1 mi. E. of C. Hiunona. Also asphalt saturated Is. This is same
type and occurrence as at 198. 11/14/29

205. Aptychus beils on SW. side of load, Vj km. NW. of Raiicho Veloz.

(To Stanton.; 11/14/29

20G. Igneous intrusion from Piedra China S. 24 E. of liancho Veloz and
S. 72 W. of ('. Ramona. (This is the rock that has grown from a

small boulder to a rock 1.1 ft. iiigli in 14 years according to a
Guajiro.)

207. Indurated sliales witli slight mica iievelo|»meiit. liesembles Apty-
chus beds altered. On brancli road to Pajoii, .'5 km. S. of Cifuentes.

11/17/29

208. Ls. bed in A. Fragosa, IV2 km. W. on brancli road S. of Cifuentes

to Pajon. Foraminifera. I^i'obably lower Aptychus. 11/17/29

C09. Ls. bed Va km. W. of Loma PaJon, S. of Cifuentes. i'lobabiy

same Is. as at 208. 11/17/29

210. Aptychus from field 1 km. W. of Loma Pajon, SW. of ("ifuentcs.

Also ammonite remains. 11/17/29

211. Aptychus and amjuonites from San Rafael, 4 mi. SW. of Cifuentes.

(Dr. Stanton.) 11/17/29

212. From W. side of Loma Pajon, :i mi. SW. of Cifuentes. Closely

resembles the deeper black and brown seamed Is. under the Apty-
chus beds. Probably lower Aptychus.

213. Bedded and laminated chert and organic remains La Trocha, 1

mi. SW. of Chinchila, 5 mi. W. of Sagua. (Dr. Stanton.) 11/18/29

214. Ls. breccia fiom Loma Penton, 1 km. N. of Capitolio (^218).

215. N. slope of Loma Penton, 6 mi. W. uf Sagua, Aptychus beds. Best
Cretaceous section thus far found. (Dr. Stanton.) 11/18/29

216. Beds lying directly ujwn A])tvclius beds at Loma Penton, 6 mi.
W. of Sagua. 11/18/29
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l!17. In. blojji.' 01 L. i'wnluu, G lui. W. uf bagua. 'Ihest- beds Up uuUer
tile Aptycnus beds. ±iiack is. vvitli iiiiiiiioiiites, iigtii Is. with Fam-
inimtera. Aniinoniies sent to JJr. tftaiitoii. Same as !Sta. 248.

I'iS. in^lii-i Ls. biL'ucia abo\f Aptyehuis beds in Loiua Peiitoii. Chert
icpiaetniient. 11/19/29

2ly. Ls. fragniputai ^', ;U/> km. N. 7U° K. of (Jit'ueutes. L''oiaaiiuifeia.

22U. Aptychus beds. Aiiinioiiite cast, 1 kui. N. of Unidad Station at

Lios Angeles between Oifueutes and Mata. Dr. Stanton. il/L:u/2i,)

221. Aptychus and aimnonite, 1 kin. N. of Unitlad Station l>etween

Cifuentes and Mata. Dr. Stanton. 11/20/29

222. Cantera Aguada de hi I'ieiira, 2^^ mi. NW. of Mata. Aplycliiu

beds. Large specimen saturated with asphalt. Shows suifact- and
rock at depth. Good specimen. 11/20/29

223. Chert replacements of bryozoaulike forms, 1 km. N. of ('ciitral

Lutgarda near Mata. To Bassler. 11/21/29

224. Ls. breccia at Cuanoa, -j mi. N. of Mata. 11/21/29

225. Aptychus be<ls, hill in front of Cemetery on W. <'dgc of ( '.-ihiba/.ar.

11/22/29

226. Ammonite cast, Bryozoa ? and another form, 11 u\\. X. nl' ('w-utial

Lutgarda near Mata. 11/22/29

227. Ls. breccia opposite cemetery of Calabazar, just K. of Sta. 22o.

Chapopote soaked breccia. 11/23/29

228. White Eocene Is., Loinn Purio. 2i/> mi. N. of Cahiba/.ai'. (tobiI

Foraniinifera sections and rudistid,s. 11/23/29
,

229. Aptyclius l>eds with Foraniinifera in long R.R. cut l>etween Cala-

bazar and Mata. 11/24/29

2311. Roa<l cut 1 mi. S. of Mata. Ammonite cast. Aptychus beds.

(To Stanton.) 11/24/29

231. Siliceous looselv ceniente<l rock from well on C. Macagua iirojiertv.

S. of Mata. 11/24/29

2.12. A|dychus beds at C. Macagua 2i/_. mi. S. of Mata. 11/24/29

233. Aptychus beds, Loma Barro, 3 mi. W. of Mata. 11/24/29

234. Aptychus beds, Alacraiies. 3 km. W. of C. Santa Teresa which i«

4V> mi. S. of Sagua. (To Dr. Stanton.) 11/26/29

2.".;'). Oyster from field, 4 km. S. of Salvador, wliich is 2^/i mi. W. of

Central Santa Teresa.
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-Mi. Aptvfliuji from litiyc IhM IxjuMris witli strong petroicwiti (>ilui-, .">

km."s. of Aiiiaro, H mi. W. tif Cifueutes. 11/26/29

2.'>7. Huulilei> with t-oials, A];t}'clius. .•imiiHUiitc ami nrnrotomaria from
foot of Aptvchii^ hill, 2i/_' km. VV. of ('oiralillo. (Stanton.)

11/27/29

K-.S. Bouldor anil chips from hill nmiiuig E-W., south of Corralillo

(NW. of Sagna ) X. slope of liill in road. Miocene. 11/28/29

2.'Ut. Perdigon from sorpiMiIino on .Moti'mlio load, SVj mi. S. of Corral-

illo. 11/28/29

24(1. 8('r|.entinc frajjinents from well No. 2 Motembo. 11/28/29

241. Cliort capping of serpentine '"101 Volean
"

' Motembo. Also pis-

lolitic limoiiitic an<l cinM't scrjieiitine capping. 11/28/29

242. =288.

24M. Boulders from ynid of Dr. Guillcrmo Elgrea. Aptychus boulders

found in same yard. Corralillo. (Dr. Stanton.) " 31/29/29

244. .\ptychus beds, 1 km. E. of Corralillo near road. 11/29/29

24"). L«. '('^jlonia Giiines,
'

' lo mi. NW. of Sagiia, on road to San
b'amon. 11/29/29

24t). Sajne hill as Sta. 245. P>ivaive casts. (Sent to Dr. Stanton.)

12/3/29

247. Aj)tychus, Loina Margaiita. \-'< mi. W. of Sagua. Subaj)tyehus beds.

248. Bl.'ick Is. with ainmonile, l^onia Margarita, l^i mi. W. of Sagua.
(Dr. Stanton.) See Sta. 217. Subaptycdius beds. 12/3/29

24!>. Ainmonites and Aiitychiis, 1 kni. E. of Hojalata, which is 2^/^ mi.

X. of C^uemados de Giiines. Many associated boulders in the same
field appear to be the same as the black Is. of 217 and 248. (Dr.

Stanton.) 12/3/29

25(1. Aptychu;. and ammonites from Santa Uita, 5 tiii. S. of Cifuentes.

(Dr. Stanton.) 12/4/29

2")1. Aj>ty(dius beils, in cut on Sagua Corralillo R.R. between
O'Keily and C. San Francisco on X. puil of Lom;i San Fiancisco.

(Dr. Stant(m.) 11/29/29'

2r)2. .'\|ity(dius. 1 km. .\. of I'lacetas. (Stanton.) Famous locality.

'2~)'.\. Hard tan Is. i-esei(d)ling Aptychus beds, 1 '/_• km. S. of .lumagua
(Ml road to Rosita (Tomlinson). 12/19/29
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-'>4. Aptyclius ;it .l."iijuit;i, 8. oT (J:iiitci-;i .JuiiiagUH. 12/19/29

-')i^. yilici'oiis it'jilaeeii fragiiieuts of fossils from Ls. breccia - mi. S.

of Caiilcr:! Jumn^ua.' 12/19/29

2;>(). Aptyclius from crest of hill 1 km. K. of Loma Pentou. Also eross-

heilded chert fi'om same loc.

257. l^oiiia C'arniita, 2 '/> mi. SE. of Veg'a Alta. Aptyclius beds. (To
Wtantou ami Tomlhison.) 12/25/29

25.S. C'harco (ronzales on N. edge of Vago Alta in river Itank. ( Toiii-

liiisou.) 12/26/29

259. Small hill on N. side of Arroyo Canoa, lJ/> mi. NW. of Vega Alta.

Ammonites with Apytchus in the aperture. (Dr. Stanton, i

12/26/29

26(1. Mi(hlle Tertiary fi'om Sagua City and 1 km. S. in river cut.

12/27/29

261. Eocene chips just N. of Rio Sagua dam, IVi km. S. of Sagua City.

12/27/29

262. Eocene chips, i/> km. N. of Rio Siigua dam, 1 km. S. of Sagua
City. 12/27/29

26.'1. In road cut near E. eml of Cantera Jumagua, Eocene Is., sama
as in cantera. Foraminifera.

264. Aptyclius. Loma Flor de Cuna, between C^uemados de Giiiues and
Sagua. These appear to be Subaptychus beds though Aptychus
was found. One ammonite impression. 12/28/29

2!i5. ]<]. :)f Rt'solr.cion, IVi km. Queniados de Giiines. Peiidotite with
muscovite, [irobably boulder. Also boulder with orbitoides and
small scale and rudistid. U[)i)er Cretaceous. 12/28/29

2ti6. N. 45 E. of Raiicho Veloz, 1 km. Foraminifera —Orbitoides. L».

lireccia. 12/29/29

267. Loma Crimea. N. of Rancho Veloz. Aptychus.

265. NE. of slope of Loma Sabanilla, Subaptychus beds, ammonites, 2^-2

mi. N. of Ceuti-al Ramonn. Same beds ns 269. (To Dr. StantoM.)

12/30/29

269. W. slope of Loma Sabanilla, 2V2 mi- N. of C. Ramona. Same beds
as 268. Subaptychus beds. Ammonites and Aptychue.

27(1. Ls. breccia with chert replaced fossils, 1 mi. E. of C. Ramoua on
N. si<h< of road. 12/30/29
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1*71. L». breccia vvitii i-'oiiiiiuuiieru, ^Vs mi. JS. (39 E. of C. Uuidad wiiieh
is b'/-2 mi. asL,. ui oagua. l/o/M

-i-. toeep material L,6. breccia, :JV2 mi. b. (>;) h. of C. Uiiidad, SOU x m.
Ar.. Hi 1'/ i. i/i;/oU

'Ii'.',. teiiiaii amiiiointe from Aptycims Lu'ds on small liill on E. edge of
bnn> ( J ran lie, vviiicii is / V2 mi. b. of bagua on Carretera. 1/;>U/3U

-'lA. Fossil wood. ^I'ear liVl. 1/3/3U

L'?.'). Dry aspiialt from Mina i^loisa, IY2 I'li- l^- of Loma Boiiacliea, ou
load iictweeii Coiiiajuaiii and Wauta Clara. 7/19/-!y

i'7(5. bee 1'88.

1177. blialc alioxo contact on l'\-a. Guaiiajita road bW. of Santa Clara,
Ix'twtcn nidistid bedss. liududos .samples from short distance above
Bunrltia beiis to otlset in road to Guanajita. 1/8/30

'ITx. From oll'iset in Gnanajita road \V. V^ km. 1/8/3U

-ISK From :i78 W. to liill at iiend in }>()Wcr line 5.1^ mi. W. of Bauta
Clara. 1/8/30

i'>»n. Last samjile of gieea shale from iiill on wiiich is located tower at

bend of power line 0.2 mi. W. of Santa <!lai:i. Fiist hill F. of

giant rudistiii beils. l/S/30

'J.><\. Dccomi)()sed soft ss. and shale on Carirlna I'lom banta Clara to

l!ainajuani. at jnnction with l)ranch road to Centi-al Antonia. 1/8/3U

-X'l. Ls. breccia, .'1 km. E. of Caniajuani in creek bank on \. aide of

leail. Contains asphalt in fractures. 1/8/30

i'm;i. Ls. bicccia': witi: miliolids, i) km. F. of Camajiiaiii. i/S/.-.d

'J84. Hoidder fiagments in field lit.5 km. E. of Camajnani, Ls. l)reecia

worrnlike tubes. (To Bassler.) 1/8/30

1*85. E. of IJenie<lios, :!'/> km., on S. side n\' iiiad. Clastic. Focene.

1/8/30

28(i. Brown Is. with abundant Foi'aminifcra, 4 km. F. of bta. li)"J

W. of ReuKMlios Comet('i-y. Cpprr Cretaceous. 1/8/30

287. In narrow gauge R.H. cut on S. siile of crossing 2 km. S. of Caihar-

ioii, apparently e(|uivalpnt to Sta. 28.5. 1/9/30

28x. W. of Camera ban .\ugustin, '/^ km. N. of Zulueta. Compnct .-al

cite veined Is. with d;irk spots like those in Aptychus beds. 1/7/3(1

L'.^ii. Tarafa Nort<- \\.\i. cut, Oi/., km. X. of banta Clara. ( Berinudez I)

U]jp«r Cretaceous. L'nconsolidated si'iu.is and shales. Foramiuifei-a.
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2iMi. 'I';naf;i K'.R. cut •">',{> km. N. oi' ymiiii (Jiai';i. (Beniiuilcz II.

j

1:^/8/29

291. Tarafa RAl. 1.2 km. N. of Sauta Clara. (Bermudez lll.j

12/8/29

292. Tai-afa E.E. 4.8 km. N. of Santa (;iara. (Bermudez IV.) 12/8/29

29;;. Tarafa R.R. 4 km. N. of Santa Clara. 12/8/29

294. Tarafa R.K. o.8 km. N. of Santa Clara. Soft loosely cousolulate«J

ss. and shale. 12/8/29

295. Tarafa R.K. 2.5 km. N. of Santa Clara. Cretaceous. (Bermudez
VII.) 12/8/29

296. Tarafa R.R. 2 kiu. N. of Santa Clara, soft gray sli. and ss. poor

sample. 12/8/29

297. Tarafa K.E. 1.7 km. N. of Santa Clara. Upper Cretaceous. 12/8/2«
Cretaceous. 12/8/29

298. Tarafa R.R. 1.5 km. N. of Santa Clara. 12/8/29

299. Tarafa R.R. just N. of Santa Clara Station. 12/8/29

.'iiKi. Aptychus. Hill on N. side of C. Corazoii ile Jesus. C riocera.'i found
in same hill. l/24/;i0

."JOl. Chapopote from Ls. breccia cliif in Loma Zambumbia, y^ km. W.
of Zambumbia. l/27/;50

.'502. Ls. breccia with Foraminifera. E. end of Loma Crimea, N. of

Rancho Veloz. 1/28/30

"lO.'i. A})tyclius and Criovcrds. Hill on X. side of road between Rancho
Veloz and C. Ranioiia and between road and Ls. l)rec(da on Noi'th.

1/28/30

.'KM. Ls. breccia, Ijonlders and matrix, 1 mi. SE. of C. Ranionn, S. «;i<ie

of road. l/28/:i0

3(15. Ls. breccia (apparently) from base of hill on S. sloj)e of Ctire
Alto, Yag-najay. 1/30/30

30(i. I>s. breccia witli EiKJiolitcs, li/, mi. NE. of C. Corazon de .lesu*.

1/24/30

.'.i'7. Ls. witli l^'nnniiinifcra, Cantera San Felipe, 2 km. SK. of (jai'i.-i i-i»''».

1/31/.30

A 1 A TA N ZA S P I^O \'
INC l-]

:iil.S. (|;!stic is. Loma (.'atVtal (l'>isanasi Haiige of I)ickers(ni i (in S. -.'xt^n

o'\ liiilii Xin'\;i. Fii! ,;ndiM fei a. .Miocene. 2/*^/3(i
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.'ififl. l'la«tic l5., F'inca I'cnun on tS. si<l(> of Lonia ('Ml'otal. Fornniin: t'ci a.

Fsorene. -I/f^/W

•;l('. Asphalt impregnateil ss., elicit replact'd si'iyK'iitiiu' ami fi<'r)ioiitim'

. nd Foj-aminifera. S. 8 degrees E. of C. Guipuzcoa. S. of Loma
('afptnl, 7 kin. S. of Hato Nuevo. Eoeciip. 2/R/.'Ui

."ill. Ls. from tifld X. of sct'ps on IS. s\i\v of hill, lu'av Hato Nuevo.
Rof-ene. '2/6/:W

'.'A2. Shale from oil well S. 12 W. of V. (luijiiizcoa. Depth not known;
t-aken from dump. ( 'retaccous. '2/(\/'A0

.'U.'l. 'ruiiiiel through Loma Cafetal at <
'. ( iuipu/roa, W. of llato Nuevo.

.Miocene. 2/6/:<(i

;n4. Ls. Ixmhleis fiom field wlieic llamel Oil well is located, 12 km.
W. of Halo Niie\o. Ljipei Teitiary. '2/(]/'M)

.'US. L.s. from le<|j.(. in roa<l '/-j l<>'i- ^V. of Hato Nuevo. 2/(i/;!()

y.\NTA ("LAR.\ I'KOVINOIO

:\]f). Koeeue Is. cliijis and ant hill dehiis fnmi southerumost of '! hills

8. of ('aibarieu. 2/10/:!(i

•17. Cliei't rejdaeed Eocene Is. with Foi; niiuifeia. uort'enimost of ''<

hills S. of (^aibarien. .VH/.'iO

;;i^. ivonia (^iridamid. 1 km. SE. of Ca.ja del .Miieito 8. of ("ad.arieu.

r])per Cretaceous. 2/lH/'M)

HABAN.\ I'HOVrNCK
."Uft. Miiguesite and (diert replacements t.akeii at iS.-icuranao W(dl :;!•.

;l!la. Brown earthy sediments in scrpriitine near Ha ii ci;i, 1 km. \V. of
Hacuraiiao field. ;!/2r)/;UI

SANTA f;L.\K'.\ I'HOVINCK
;;2«i. Koccne Is. 1 km. 8. of 8agua. ;;/;;i/;i(i

•!21. ('lastic li)»ie sandstone between Ls. breccia beils. 1 km. NW. of
Cential Tjiitgarda. \/'i/'M)

.'!22. Ls. breccia N. of I^os Angeles. 2 mi. K. of Cifuentes. Uudistid
fragments. 4/.5/.^0

;'.2;:. chert boulrjer, 1 km. W. of CrMilral Lntgarda. Cretaceous. f/n/Md

.!24. f;iastic lime sandstone fi(uii Loma La l.'ubia to Loma .Mamev.
Roc^-ne. 4/«/:?0

.'.2.'). Gayo .Aguanaro, SP], of Caibarieii. F'ink. Is. L(|iials 121 in age.
(JentraJ Santa Teresa.

;!2«. Cay(. .\gnado. ['ink Is. Same loc. as 121. 5/8/.^.0

;i27. (Itt-ju Linus. J.,ime kiln ijuaiiy. Pink Is. o/S/'ii'J



299 Santa Ct,aka PnovTxrK 25

M28. Cavo Aguado. I'ink Is. yanio loc. as 121. o/8/3U

."{29. Eoet'uc Is., 4(1 m. N. of W. end of K. Mogntc at Juinagua, ~> km.
W. of Sagns. 4/12/30

:>29a. Kiidistidlike fofiiis 'astciii cud (d' tnogotes at .Jiuiiagua. 4/12/;K)

329b. West cud of low liill where cantcra at ('liiiicila is locatcil. Occurs
on botli sides of R.R. track. 4/12/;Ui

329c, Soutli side of niogote at about locatii)u of cave. .1 iiiiia>>ua. 4/12/3(1

329d. Same as 329c.

329e. Extreme W. tijJ of mogotes. Jumagua. Eudistids. 4/12/3(J

329f. Bowlder in field at foot of niogotc just W. of cave, on S. side.

Junuigua. fi/21/30

330. Carretera Ceutral, 20 km. E. of Santa Clara at General Machado,
near Miller Station. S])urred rudistids. Not transported. 4/14/3(1

331. Dark-drab eliert aV»out Jialfway ])etweeu C. Macagua, near Mata,
and Manzanares. 4/15/30

332. Dark-blue Is., lower Aptj'chus beds. Pass at Manzanares, near
Hatillo. 4/15/30

333. CJiertlike ]»eds in Aptycluis series m canetera cut near Cifuentes,
at turn to Lonia I'ajon. Same location as 207. 4/15/30

3.34. East edge of Cienfiiegos, at substatio)i. 4/17/30

335. NW. of (Jienfuegos, 2^/2 km., in road cut on road to Palmira, Loma
Casa Vaca. Mid<ile Oligocene. 4/18/30

336. NW. of Cienfuegos, 1 km., on Palmira road at Pueblo Grifo.
4/M8/30

337. NE. of first bend, 1 km., in Palmira road which is 3 km. NW. of
Cienfuegos.

,338. NE. of first bend in Palmira road, 4 km., or (i km. NH. of Cien-
fuegos. Lower Oligocene? 4/18/30

.'.39. NE. of Cienfueg(»s, 7 km., on Pabnira road. Shark's tootli and
echinoid. 4/18/30

340. XE. of Cienfuegos. S km., on load 1fi Pabnira at i'ppv Ariim.
4/18/;',0

;'.41. Loma los Alliens, 1.", km. E. of Cienfuegos on road to Centi-.al Sole-
dad. iMicrnc. 4/l!t/:!0

.;42. l\osari;i, 1.1 km. NE. of Cienfuegos on road to Central Soledad.
1/19/;10

3!)(i. (i/5/30
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• '.4.1. Flill T")!! 111. K. wt' Unrviinl House, ('ciitr;!! tiuledud. Cri!t:ici,'uvis.

4/lf)/.S(l

344. ^lil{ia. IS. si<k' of Ciciifiu'gos B;iv. Kl('\;itO(l liciich. Pleistocciu'.

4/2n/3(»

;44;i. Hill just 8. of :;44. 4/20/30

.>45. X. of Ceiitriil 8ol<>iiail iiiill, V-j l<'"-. ^^- "' ('ienfiK'gos. Cretaceous.

4/21/30

34(i. \>rv (lark l)liU'L;ray !s.. '/> km- W. of Los Giiaos, near ('. HolcMJad.

4/21/30

347. Altered fine-grained acid rock from N. side of Cumanay; gWA yraiiite

valley, •"! km, NE. of Barnjiigua. 4/21/30

345. Mine woikings, '> km. NK. of Jil)aro in Cnmanayagu;; xalley.

Metamoridiic schists X. of 347. 4/21/30

34M. llornlileiide schist on south liorder of granit<> wnllov of ruuiana-

yagua. 4/21/30

350. Hornblende schist. S. of 349. Sliows veiiiiiia. Taken at store

at end of road. 4/21/30

IJ.M. Ls. witli caprinicls, i/_> km. N. of TjOs (Jiiaos, near (\'ntral Soledad.

4/22/.30

;;.')2. .lust ^^. of Dolores wjiiidi is N. of I.os Ouaos. .^Cretaceous. 4/22/30

3.')3. \V. of ' 'antaliaria. '/_> km., which is about 4 mi. N K. of Los (!uaos.

."'."j4. (ireen schists on roail to San Bias, 1 km. I'], of main N-S road.

4/28/30

;'-r).=i. Ls. schists, just N. of San Bias. 4/23/30

3.1fi. Cretaceous sliale. I km. S. of Arimao. 4/23/30

•"..'57. Cray intrusive rock. 2 km. N. of .Arimao. ('retaceous .' 4/23/30

35S. \alley between Loma I'uiio and (^alabazai-, .". km. S. of ridge and
1 km. K. of road to Central Purio. Ruflistiils. Cretaceous. 4/26/30

''•^{i. Lower Aj)tychus beds. Clastic Is. contains much (dia|)0)iote in cav-

ities. Loma \'ist:i Hermosa, 1 km. S. of Sitio Grande. 4/.'iO/.30

3fi(i. ('herts and Aiitycims beds associateil with ;!59. 4/30/30

^H]. Chert rejdacements of igneous intrusions, ''fossil veins'' and al-

tered intrusive rock. From intrusion that passes just W. of Cen-
tral Corazon de .lesus, 1 km. S. of Central Santa Teresa. 4/30/30
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MV2. Saiwl. Carrotcva Cpiitral. 'J km. W. ol' yanto Domingo, .j/.")/:!!!

.'Ki:;. Carvcti'ia (Central iicai ilatiicy. 1 kiii. K. of Maiiacas. '-, /'i/:W

:!()4. Cut ill Canetei-a (Jciitral, !.;> km. W. of .Maiiacas, chcii rciilace-

iiicut III' scriiontiiic. .j/S/;!!!

:'.Hr). Cavn't.Ta Central, - km. W. of Monla/.o. Eowiif. .">,.')/:tn

.".iili. (Jural is. ami ss. V2 km- I''- '»!' Casacajal. Bf>.xvet>ii .'KiO ami :iti6 are

lia<ll_v altcrcil sciliments. •'3/6/;it'

MATANZAy IMKJVINCK

:;(i7. Iv (if l.ns Aialnis. 4..'i km. ()Iii;'u-cm'. i\l. L' 1 4 CC. Oiigocciu'. 5 (i/.'JO

:;(iN. .Mini from side of Carrctera Ceiitial. 15 km. i'^. of Colon. (JligoL'tme.

Kl. 204. 5/6/30

;;(ili. VV. of Aralxis, i:i km., ami 7.7 km. K. of Colon. Oliyoecim. Careo

.:tit)a. CC, 7. it km. E. of Colon.

(Atlantic Refining Co. Ciilia ) 4.");;s, 4.")4i). 4541. o/ti/l'.O

'.70. Fo>sil casts at base of [lorons retl Is., (5.5 km. K. of (Ailon. x:^

km. ni(i.5 —6.r> km. H. of Colon. 5/fi. ;'.i)

.'.71. (Javeriions Is.. 4 km. K. of Colon. Miocene, .t 7/H(i

:'.72. W. of C;olon, (i.o km. 5/7/3(t

.'17;1. yH of Coliseo, ."..5 mi. lOocene .' 5/7/30

.'!74. Serpentine, basalt, chert. Is., basalt scoriaceons witli zeolites. N. of

Rio (Jliiquito, 2 km., on road to Negret. Yumuri Valley. 5/8/30

.''.75. X. cliff Ynmuri Valley, 4 km. W. of Vi.lal. cf. 770. 5/8/30

;!7(i. Brown shale 1/2 km. S. of Vidal, Vuninri Valley. 5/8/30

377. SE. end of Yumnri Gorge, in back of Standard Oil Sta. Highest
beds. On N. side. 5/9/30

377a. Middle bed of gorge series. N. side.

378. N\V. end of Yunuui Gorge series, on X. side. Lowest. 5/10/30

;'.7Sa. =1808

379. Shale from roa.d cut Vietween Loma .PaleiKine ;;nd Taii de .Man-

tanzas. Lies under T'alenque.

.'J80. Light-colored shale lying just abov(> .'.79 and below t!ie (Javeruous

Is. of Palenque. ±6.5 km. .\. of Ceibji Mocha. I'liper (.'retaceous.
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."I.'Sl. eViiisdliclntf.l Iip;h-1i ~-:iiicl, I )u I'oiit K-t;itf :it Viirnilero, X\V. of

Cardenas. o/1:^/^M)

;;8l'. s. (pf ("aiitcl, 2\o ktn.. \V. of Caiilfiiris. iStratijiiaphically just above

:iS4. Kocono. r)/14/;i(i

;>8.';. ('iia]Ki|>ut(' fidiu Ileal- Tcit iaiy scriitii! iiic contact. Finca Ban Juan

h- Wilson. :: km. 8. of Canti'l, \V. of Cardonas. .l/U/HU

;t84. 8. of ;iS2, lUO Ml., and st lat iirra]ilncall_v just hclow that locality.

Koccne. 5/14/30

.'iHo. i'orous Is. with corals on 8. slope of PaleiKjUe and Pan de Man-

tanzas. r,/U/:W

.'iS(i. Casi-nious Is. on second liencli 8lv of Matanzas. 5/14/;KI

'M7. -Mud fi-oni road cut at Central Tin^uaro, .5 nn. W. of Colon on CC.

()li<i(.<-ene. r>/\~>, ;ili

.UHS. (^uarr%, H km. WV. ol Crdini on ('('. Km. I S4 K. of HaUana.

-)/\r)/':M)

;i.Sf». HrowH mud ui CC.. 1! km. K. of C(d(Mi and 1 1^ km. \V. of Los

Arabos. o/lS/IU)

I'.ltd. K:iad cut :i km. K. of Los .\ial)os. (^ligocene. o/lo/^lU

SAXT.\ ChAUA I'RONINCE

:'.!M. White jiitt^'d rocks, piolmhlv majinositc from serpentine, ncai'

Maiiacas. r)/l.Va<i

.'.itL'. Huff w.dl, (in feet. .'!..') km. N'W. of M.-inacas. See ]()75. 5/15/8(1

:t<t:{. i'C. l..'i km. W. of 8aiito Domiiijio. o/lo/.'ld

;:<M. [!oa<l .lit(di. W. ed-ie of Santo I)om)ii<;o. 5/15/8(1

:i!i5. Lower Aptyclius i)e<ls. Tlie ^vuy tdastic Is. lying below cherts ( ?j

Santa Clara-Sagua road at junction of branch to San Diego del

Valle. 5/15/:U)

FIAHANA I'ROX IN"(!K

:i9(). Lawton Station. ."..) km. S. of Capitolio. H;ili;in;i City. Cretaceous.

fi/4/.'Ul

;i!l()a. K. side of Loma Lawton. llaliaiia City. Ls. yravel. ll/S/.'Wi

;i!>7. Ibdwn e;irtli on W. side of Lawton Hill, st iatijira]>liica lly alio\f
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.';!».s. yjinu' t-onrst' gravel as MiHi, 1 ki)i. !S. of Loina Lauton. Kaultefl to

siiifacc. ('rctac'tMnis. (i/6/.'iU

.'.!)!». Clialkv white Is. from Saii Juan, 5 mi. IS. of C^ajiitolio on road to

Hejucal. Cretaceous. 6/6/'.'A*

40(1. Cautera ilc (hiia, 1 ',•_> kin. t^. of iSan Juan on roail to Bejucal.

6/6/30

-till. Cantera Cat-aliual, V-2 km. S. of Arroyo Naraujo. 6/6/30

4(ili. Batista Wtation, iVi km. S. of Capitolio in street-cai- cut. Same
coarsse gravel as at 306. Cretaceous. 6/6/30

40;;. Hershey R.R. cut at Station Cuanabacoa and 1/2 km. east. Cre-

taceous. 6/7/30

404. Station Guanabacoa and 200 m. to west. Cretaceous. 6/7/;ili

4110. White marl at base of Cojimar Gorge. Soutii end,. Upper Oligocene.

6/7/30
± ''< km. X. (if (nianabacoa
a = Old kihi

b = N. side quarry
c = At Casa Blanca Road intersection

PINAR DEL RIO PROVINCE
4(16. San Juan Bautista de Guana jav, 6 mi. SW. of Mariel. Cretaceous.

6/8/30

407. S. side of \allev and W. of asi)lialt co. office. San Juan Bautista.

6/8/30

408. Dumj* at asphalt co. workings. San Juan Bautista. 6/8/30

4(H). S. slope of high hill. 2Vi> km. W. of San Juan Bautista. SW. of

Mariel. Giiiordtnlid .spiniihisa. 6/8/3(1

41(1. Shale with jilant fragment-s from asjjhait co. workings. 6/8/30

411. White, chalky mail from roaii cut in Loma Caimita, 2 mi. E. of
Central San Ramon. 4.."i km. W. of (iuanajay on eta. to Mariel.

6/9/30

HABANA PROVINCE
412. R.R. cut E. of road crossing, 1 km. SW. of Guanabacoa. Cretaceous.

6/10/30

413. Loma Majana, 16 mi. E. of Guanabacoa. Cretaceous. 6/10/30

414. South enti of Guanabo Gorge, 3 mi. X. of Campo Fioiido. 6/10/30
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41."). LdiiKi ('aiiik'la at liaiiuza, I mi. XW. of (iiiiiics. lOuc-oiie ami Uligo-

i-ciK'. ( Hi-nmiilcz coll.)

I'INAR DKL RIO I'ROVINCE

IK). ('('.. ;:;• km. \V. ol' Hal)aiia ami i V-j kni. W. of Caimito. (Bcniiudez
coll.)

H7. W. nf Caimito, 4 km., ;'.i» km. \V. of Ilaliana. ^ BcrmiKhv, coll.)

lis. W. of Caimito. 4 km., .",9'X> km. W. of Habanji. (Bt'iiniidcz coll.;

SANTA CJLAKA PROVINCE
4U). Ls. bicccia fossils. L' km. N. of Calabazar. (i 2ti/;i(i

4'J(l. CaitiariiMi-Ciimlirc l\.!\'.. Km. :; ; .lo ft. hclow top of Kocnic. (i , 2S/oO

il'l. Cailiai-icii l\.R., Km. 4.

42:.'. fcJoiitli of Caibarit'ii, !S. .sitle of liill in small ((uanv cut, about 1

km. S. of laijje quairv. (V^8/30

i'2'.'<. Caibaiioii-Cumbic R.R., ISI'!. cucj of hill IS. of CailiajitMi, 1 '/•> km.
8W. of Km. 4.

CAMACiUKY PROVINCE

4l'4. Coast at (Vntral Puiita Alc^iv. (i/^9/:^()

SANTA CLARA PROVINCE
4L'i). Siii);ij>tycliiis boulder in fault plane Just S. ot .lumajiua (.^uaiiy

\V. of Sa^ua on road to I?osita. Also ijanjiuc in fault plaiu'. S/o/.'Ul;

10/18/30

42fi. Eocene 'u\ lull 2V-> km. S. of Va^iia jav, liill on S. side of uiaben

(?). s/m/:w

427. lOoccnc. 2 km. S. ol' Vajiuajay, hill on X. side of jiiabcn (?)•

8/10/30

42S. Basic intrusive lock neai San \'icente; (i mi. XW. id' K'ancho

Veloz. 8/8/30

420. \Vhit<- chalk from Santa Catalina Hill. ' km. XW. o!' ^,l^ua ja v.

8/10/30

43(1. (iravfj or loosely ccmsolidated bed jiist below the intruded area

(109) on San Juan side, l\/n km. .X. of San .luan de los \\'ras.

lyate acid intrusion into serpentine. Small dome with uas see])afi'e

near j^as seeps. Kocene. S/ll/^'.O

431. K. (d' I'^spei'an/.a, 4 'A nii.. on N. si(|e of road ',•'. mi. .X. (las seep-

age. s/n/:;(i

.MATAX/.\S l'l>'()\IXCK

4:!2. Crav -hnh- from ~|,.,.|,|v .lipping;- Cietaceons, |M km. XW, of .b,\rl-
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l;lll(l^^, .")(iii III. NW. (if ;'.7;'.. s/iL:/;fi)

4.';.'1. Kt!ceiit bones, nuts, and sliells from Haniel well seep iieai- Saliu

iiilla ac la r^alnia, •", km. \V. of Hato Nvievo. 8/13/30

4.i4. ISan .luaii de Wilson, near Camanioe.a, stiatigiaphacallv just liclow

:\s-i. W. F. Cardenas. 8/14/30

4;!5. Aptychus i)eds. Kaneiio Bueno Visto, 2 km. W. of Cantel. 8/14/30

43(3. intrusion into Eocene ( ?), 2.5 km. iS. of Coliseo. 8/15/30

437. (JC. ;:..5 km. SK. of Coliseo. 8/15/311

4;)8. CC. 3.6 km. SK. of Coliseo. Cretat-eous. 8/15/30

4:;9 CC. 4.fi km. SK. of Coliseo. Cretaceous. 8/15/30

441) CC. 5.6 km. SE. of Coliseo. Cretaceous. 8/15/30

441. CC;. 6 km. VV. of Los Arabos. Oligoceue. 8/15/30

442. CC. .0 km. \V . of Los Arabos. Oligocene. .S/15/30

SANTA CLAKA PKOVIN(^E

443. Limestone from jSi. slope of Mogote E. of road, Purio.

444. Limestone from S. slope of Mogote, W. of road, Purio. 9/2/30

445. Base of Loma Miradero. 9/3/30

445a. Contact rock, 2 km. SE. of Loma Miradero.

446. Conglomerate, Loma Mirador, SE. of San Diego del V'alle. 9/3/30

447. Inclusion in serpentine, 200 m. N. 70 E. of Union Oil Eefinery,

Baciiranao Oil Field. (CoU. Wliitehead and Dickerson.) Chert cap-
ping of serpentine. 8/16/30

448. Silicified wood, 2V^ km. E. of Central Ramona in R.R. cut. 9/11/30

449. W. of Central Ramona, 2Vi> km., in road to Rancho \'eIoz. Cre-
taceous. 9/11/30

450. Perdigones saml, IV2 km. W. of Moidazo on CC. 9/13/30

451. CC. 10 km. E. of Colon and 3 km. E. of Oligoeene-Miocene con-

tact. 9/14/30

452. CC. E. of Colon, 11 km. 9/14/30

45:;. CC. E. of Los Arabos, 1 km. 9/14/30

454. Brown mud with perdigones, CC. E. of Los Arabos, 6 km.. /14/30
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4.').'). Muii lu'luw is" (,r iMTiliyoiics, ('(,'. l-;. ol' Los Anilios. 1:'. km.

9/14/30

4.1(3. !•;. of .M()i(l:i/,(.. 1 kin., on CC. 9/14/;'.(l

i')7. HiKi'i <-ui, ;; km. !•;. oT Hatiicy. H/H/l'-H

4oS. Coco s;iiiil, '/•> km. 8. (jf Lomii La Uiihia, S. of Hatiiia. Radiiilaiia.

10/8/3(1

4")}). (.'histic I'yOceiic sMudsldiic with DLcl i/oi'iiii us in cicck licil li(>t\vt'i'ii

Rul)ia and Maiiicv.

J<)(i. X. (tf l.,()iua -Mamcv, ^HHi m., Station Coiaziiii dc .Irsus; h^ 7.3 km.
8. of 8ai;ua. Kartli from Koccuc sandstone. ll)/8/;'.(l

4()L Crioriiiis hcds on Loma .NLanutdila. l(i/X/;!(J

4(j'J. A]>tyflius bt>(ls on Loma .Maniudita near Coia/.on de .losus. Radio
laria. Iti/S/.'iU

46;;. Bed (.f Rio 8af;ua at Delta, (iravcl.

4<)4. iSandy (day fr(»m ii\cr iiank of Rio lSai;iia, Yi kin. y. of Dtdta.

iiaiiiolaria.

41);"). Hand from Rio Saijiia bank, 1 km. >S. of Delta.

4t)f5. Clay fiom .lucaid on Rio Hayiia near old lirickyard .

467. Li sharp ))end of Rio S;ifiua hetween the two .lucaros. Similar to

466.

4t).S. .Month of o.\l)o\v lake near northern .Incaro. Rio Saj^ua.

46ft. North of Dorailo at wreck of old dredge, Rio Sayiia. K'ecent.

470. Coco .sand fi'om 8. slo}ie of Ijonia Mamey. (Ji'etaeeoiis Radiolai-ia.

10/18/30

471. G-ravcl from ri\er near the dyke, '2 mi. S. of Sajjiia in rix'er.

CAMAGITKV I'ROVINCK

472. Cia\'el from hottoin of 30' hole in aviation field. .Vlon'm.

SANTA CLARA PROVINCK

473. Unconsolidated sandstone and soft shale, Rio Saijua, 1 km. W. of
Clavellines. Miocene? 11/19/30

474. Well, IVj km. NW. of Clavellines Station Li km. SW. of Sajjua.

Miocene. 11/19/30
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-175. Cavernous Is. iSW. slope of Loium (,'nmagua hi. at' Moron. Jiloceiiu

or youiigor. 12/3/3U

470. 8oil from post liolcs and ro(rk fragments - km. X. of J'ina; U'

km. H. of .Vioion. Upper Ci-ctaceous. ]'_'/4/;!n

477. boil from open molasses vat in batey of Central .Moron. 12 /4/;'.n

478. IjS. (juarry 2 km. S. of Moron. Cavernous Is. 12/4/;')ll

479. !Sf)il from road cut 11 km. S. of C. Moron. 12/4/;50

480. Ciego de Avila granite, in town. 12/4/3U

481. K. of Ciego 1 km. along Carretera Central. 12/4/3U

482. Cretaceous from cut 2 km. l-J. of Ciego on Carretera Central.

12/4/30

483. Cavernous Is. 2 km. !S. of l"'alla. 12/5/;;(l

484. Cavernous Is. (hill on N. side of Sitio Molinos, y. of Falla).

12/5/30

485. Coral-like material from hill ( fiist ridge directly N. of Florencia).

12/6/30

486. Soil from Aptvchuslike beds. At base of hill N. of Florencia.

1 2/6/30

487. Ls. breccia with chapopote. (Along R.R. in cut of Tarafa F.C.

Between Florencia and Chambas.) 12/7/30

488. Altered material from S. slope of Tarafa cut 2 km. K. of Flor-

encia. 12/7/30

489. Cgl. and Is. be<l between Km. 121 and 122 in Tarafa F. C. cut.

About 700 m. from S. end of cut. Km. 121. 12/7/30

490. Altered material from Tarafa F.C. cut 1 km. from S. end. 300
m. S. of Km. 123. 12/7/30

491. Ls. chi])s and soil (from hill at Mabuva W. of Chambas.) Upper
Eocene. 12/7/30

492. Foraminiferal soil between Km. 17-18 Ranial Palnni Sola, 14 km.
W. of Central Moron. Oligocene. 12/13/30

493. K. Palma Sola, 1 km. W. of Km. 19, 14 km. W. of C. Moron. Up-
per Eocene. 12/13/30

494. Corals and Foraminifera Cuatro Caniinos, 3 km. W. of Km. 19

R. Palma Sola. NW. of C. Moron, IS km. Middle Oligocene'^

12/13/30

495. Igneous and replaced ig-ueous rock. L. Aguada 10 km. S. of C.
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.M..I-U11. Basalt. li:/l V^^O

30$

Miocene. 12/15/3(1

lit:. IVi-aigoiH's earth Km. 4-.) Kml. I miili|.' . .-< 01

Dirtyocoims Is. 12/15/30

lys. Furanuniteral Is. Hml. Altamisia IS km. 8. ('.Moron. 12/15/30

4W. B.ov.a earth. (Kama! C^iesa.la Km. 2V.. •^' !<>" ^- <'• Moron.)

1/15/30

oiM). Km. 12 on .naj,. Ka.ti, t^-on. S foot ..x.avation Kamal (Jaimaiies.

12/16/3U

5U1 Foraminifera and reek ehips. Km. 17, Han.ai Caimanes. Ku.ene.

12/16/30

.-,(r' Km. -2-23 Rml. Caimanes. Koraminifera an.
I

nu-ks section. Ko-

cene. 12/16/30

.-,(.:;. Km. 2i) Hml. Caimanes, .lunetion of Kml. e'ain.ams an.
I

Tics Marias.

Middle Kocene. 12/16/30

.-,(14. Kartl,. B.-tuv.n Km. 2 and :; Kml. Sahanas Nuc'vas. 12/16/3(1

r„r, Near and at spring 70(1 m. y. Kn,. 2 K.ul. Tr.s Maria. l'rol,aMv

mid. lie Eocene. 12/16/30

.-,(.6. Hed .-arth IS in. d.vp K.n. (on map) itnd. Caimanes.

(Javcinoils deposits [ i'ode

de Tnritjnano. 12/19/30
:^(,7. (Jav-rnous d.-posits U'odent and hat hones, and associated Is. Isla

1 ;ti .1, >ii ..-.^t-: \'t"ii- Kl I'av'i lohacco honsc. Isla
.-)(is Cavcrnons is. \Mth shell c,ist>. .Ntai \.\

de Turignano. 12/20/30

509. (Javernou-^ Is.. .\. dlla Honse. Ma d- Tnrij^na.n.. ^Miocene

12/20/30

510. Land from orange grove. iSouth side of Sai>ana (ivand.. Isla

de Tnrignano. 12/20/30

oil. (1) Ojo de Agna.
.

(2) Cavernous Is. I km. W. of Ojo de Agua.
,.,,.,,,/•,,

(3) T.oma Carrillo 'few Foraminifera ) Tsla de 1 nngnano. l_.-0/..ii

51" Partly silicified Is. One phase of is. occurring svithin the g.vi..sum.

Campo ]., Isla de Turiguano. 12/20/30

r,13. Ls. occurring within gypsum, Isla de Tnrignano. 12 ^o/iio

514. Cavernou, Is. large Lunna, Spo,nl,,ln.. ='-'
J';-'"'""^'"-^''

'^''-'''

slop* of Barker Hill, Isla (ie Tunsusino. 12/21/30
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515. Cavernous Is. abuiulant t'oraiiiinifLTu. East slope of Barker Hill.

12/21/;iU

516. Gypsum samples, Isla de Tuiiouaiio.

516^2- Black Is. from N. Loma Heliograpliica, Isla de Turiguauo ; few
Foraminifera ; lies above gypsum. 12/21/30

517. Black Is. lying above gypsum, 1 km. W. Barker Hill, Isla de Turi-
guano. 12/21/30

518. Ls. within gypsum, stained and possibly replaced by iron, Isla de
Turiguano. 12/21/30

519. Crystalline rocks within gypsum. Fragments from gypsum egl.

Turiguano. 12/22/30

520. Ls. within gypsum. Zigzag structure <lue to crystallization. Turi-
guano. 12/22/30

521. Black Is. lying above gypsum. Loma Heliograpliica. Turiguano.
12/23/30

522. Fragments lying across the rock grain within the gv])sum. Turi-

guano. 12/23/30

523. Decomposed gr avellysedimcnts in Chambas Eiver bank on N. side

of Loma La Piedra. First sediments appearing from N., 300 m.
from hill. Ui^per Eocene. 12/29/30

52-i. Rock chips along Chambas gorge. This lies under 523. Fora-
maniferal sections. High in Eocene. 12/29/30

525. Foraminifera] earth along S. slope of Loma La Piedra. Same hor-
izon as 491. 12/29/30

526. Firs' sediments appearing on S. side of Jatibonico intrusion 2 mi.
NE. of Arroyo Blanco, on road to Las Ramones. Ls. breccia.

1/3/31

527. Mixture of igneous sedimentary rocks in south contact zone. 2 mi.
NE. of town of Arroyo Blanco. 1/3/31

528. Sediments just S. of contact zone. Arroyo Blanco. Greenish sh.

and ss. Just above 527. 1/3/31

529. Immediately above 528 stratigraphically. 1/3/31

530. Tertiary sediments with large Foraminifera. On Arroyo Blanco-
Abras Grande road about 3 km. fi-om town of Arroyo Blanco.
Probably Eocene. 1/3/31

531. Yellowish clay just across arroyo from 530. LTpper Cretaceous.
1/3/31
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5;32. Foraiiiiuifeia, V^ km. E. of Los Rainones brancli on Arroyo Blanco-
Saii Felipe i-oad. ?01igot'ene. 1/3/31

533. Basic rock on Arroyo Blanco-San Felipe road, 1 ])ipce basalt in-

truding Ls. breccia. 1/3/31

534. Magnesite and intruded shale, 300 ni. W. of San Felipe. Eocene.
Eadiolaria. 1/3/31

535. Samples from and around Mina Rosa, 1V> i^ii. NW. of San Felipe.

1/4/31

53(5. White intrusive rock and intruded rock, 1 km. NE. of Mina Roaa.
1/4/31

537. Probably Aptychus be<ls, 700 m. from S. end of Jatibonico gorge.

1/5/31
"

538. Debris from 537, Jatibonico Gorge, 700 m. from S. end of Jati-

bonico Gorge.

539. Tightly folded chert bed in Ls. breccia near S. end of Jatibonico

eaiion. 1/5/31

540. [jh. breccia fi'oiii S. eiul of Jatibonico river tunnel. 1/5/31

541. Cliert tx'd bent doulile, S. end of Jatibonico gorge. 1/5/31

542. Brown iron-staineil Is., 1'/, km. S. of Batey of C. Punta Alegre.

1/8/31

543. Scmivpsicular Is., 1 km. SE. of (•. Punta Alegre Batey. 1/8/31

544. Cayo Contral)ondo 12 mi. N. of Punta Alegre. Consolidated beach
sand. 8am|.le lost. 1/11/31

545. (Consolidated l)eacli. Hijos de GuillcMiiiito, 11.4 mi. N. of C. Punta
Alegre. 1/11/31

54(). (Jonsolidatc(| heacli. Hijos de (juilleiinito, Ki mi. N. of C. Punta
Alegre. 1/11/31

547. Contorted selenite, N. hill slope ^^ km. W. of town of Punta Ale-

gre. l/12/;il

548. Foreign boulder in gypsum, N. slope of liills, 2 km. W. of town
of Punta Alegre. 1/21/31

549. Gypsum hvdiatcd and anhydrite from ballast on R.R. cut, 1^/2

km. S. of Batey of C. Punta Alegre. 1/13/;!1

550. Ls. with gypsum in front of Club House C. Punta Alegre. 1/13/.31

551. West end of P^atcy C. Punta Alegre on shoie. 1/13/31

552. Loose unconsolidated lieach, 1 km. W. of Batey Punta Alegre. Mio-

cene or younger. 1/1'.'>/'M

55.3. (iypsum. Shore Vj km. S. of Batey (1 Punta Alegre. 1/13/31

554. Black Is. above gypsum, 1 km. W. of Barker Hill. Fossil-like casts.
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Ooliticlike Is. it liexagoual oolites.

555. FiagiiK'utai gypsum, % km. \V. of Barker Hill, l/21/ol

556. Shallow water bottom rocks. Flat-topped rock on Isla de Tiiri-

guaiio. S. side of C. Coco, is N. 27 E. 1/21/31

557. Consolidated beach, 2V2 km. inland from 556, C. Coco. 1/21/31

558. Calc. s:;. Consolidated beach, caliche. (Cayo Alto.) 1/22/31

559. Consolidated beach and sand C. Hijo de Cayo Alto. 1/22/31

55!)a. Consolidated beach. Top of Loma Loro. Cayo Romano. 1/22/31

560. Rock from Laguna on S. side of Loma Loro, Cayo Romano. (¥'ew

loose fossils.) 1/23/31

561. Consolidatetl beach, coast trail by canal between Cayo Coco and
Cayo Romano. 1/23/31

562. Consolidated beach. C. Coco, S. 55 W. of C. Queche. 1/24/31

563. Consolidated beach. Ensenaila Bautista. Cayo Coco.

(a) from low cliff

(b) well-cemented white oolite, li/> km. from Ensenada Bautista.

1/24/31

564. Loosely consolidated dune from hill at Punta Coco, C. Coco.
1/25/31

565. Chapopote. Between Punta Coco y Ensenada Bautista. /26/31

.366. Consolidated beach W. of Ensenada Bautista, Cayo Coco. 1/28/31

567. Consolidated beach. C. Paredon Grande lighthouse. 1/28/31

C68. feoil covei'ing Cavernous Is., 4 km. SW. of Moron. From well 30
feet deep. 2/7/31

5u9. Deecmposeil granite, 1 km. W. of Ciego on CC. 2/10/31

5'3'ila. BarrtlAu/ in crystalline Is., Chinaman's garden, li/) km. W. of
Ciego. 2/9/31

57U. L . and metamoiphic rock, probably intruded, 1.4 km. W. of Ciego.

2/11/31

571. White acid rock intruding Is., 3 km. W. of Ciego on CC. 2/10/31

572. Brown crystalline Is. from overturned palm. Included igneous
fragmen',";!.6 km. W. of Ciego on CC. 2/10/31

57.!. White acid rock and intruded Is., 4.4 km. W. of Ciego. 2/10/31

574. Sc.iments in CC, 6.2 km. W. of Ciego. 2/10/31

575. Sedimentary and igneous flow rock. Km. 454 CC, 7.8 km. W. of
Ciego. 2/10/31
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57ti. Foraniiiiifeia aii<l ovsters near iuiieous sediiiieiitai y contact, 10.3

km. W. of C'wgo. C"(J. Km. 451.4. Miocene. 2/10/31

577. Sediments lying on igneous rock, 10.7 km. W. of Ciego. Oligocene-

Miocene. 2/10/31

378. Secontlarv calcite aggregations or nodules, 19 km. W. of Ciego,

Km. 4427 ('(". 2/10/31

579. Grayish-white unconsolidated beds with oysters. Km. 19.8 W. of

Ciego. Km. 441.9 on CC. Miocene.

580. Kio Saltan, 23.3 km. W. of Ciego. Miocene. 2/10/31

581. Pectens and oysters, 21.9 km. \V. of Ciego, Km. 439.8. (Weis-

bord's loc. 5.) 2/10/31

582. Creek l)ed. Greenish clay over chalky marl. Few oysters, 22 km.
W. of Ciego in creek bed. Km. 439.7 CC. 2/11/31

583. Wiiite chalk with ovsters and echinoids, 22.9 km. W. of Ciego.

438.8 CC. Miocene.' 2/11/31

584. Km. 437 CC. W. of Ciego, 25.5 km. Foranunifera. Upper Eo-

cene. 2/11/31

585. Soft i-ough)iiierate in X. bank of Eio Majagua on N. side of Ma-
jagua town 25.5 km. W. of Ciego. Eocene. 2/11/31

5S(i. Wiiite chalk and conglomerate 2(5.9 km. W. of Ciego, Km. 434.8 on
CC. Upper Eocene. 2/11/31

587. Chalk with oysters 30.3 km. W. Ciego. Km. 431.4 on CC. Upper
Oligocene with MiofiypNina. 2/11/31

588. Cavernous Is. 31 km. W. of (liego. Km. 430.2 on CC. 2/11/31

589. Wldte anil gieenish marl trom Arroyo. W. of Ciego, 37.3 km.
Km. 424.4 on CC. Miocene. 2/ll/3f

390. Large Lcpidocijcliiui and ovsteis, 39.7-40 km. W. of Ciego. Km.
422 on CC. 2/11/31

591. Large Lepidocyclinas. W. de Ciego, 42 km. Km. 419.7 on CC.
Oligocene. 2/11/31

592. Perdigoiies earth, 5 mi. NK. of Ciego. Wash for red-stained quartz,

2/12/31

593. Rock from acid intrusion, 1.'! mi. E. of Ciego at San Nicolas.

2/12/31
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594. Cretaceous Is. jiiid decomposed dioritelike rock from 30-foot well,

2 km. NE. of Ciego on old road to Moroa. 2/l:'>/'M

595. From Hat lying l)eds uii creek bank, 2 km. NE. of Ciego on old

Moron road. Few Foraminifera. Cretaceous. 2/13/31

596. Decomposed granite, Cantera Miguel Garcia on N. edge of Ciego.

2/13/31

597. Cavernous Is., 4 km. E. of C. Baragua Batey, 20-foot well. "? Mio-
cene. 2/15/31

597a. Embarcadero de C. Baragua.

598. Foraminiferal Is.. 1.5 km. E. of Baragua Batey. From water well.

I Miocene. 2/16/31

599. Foraminite, 43.1 km. W. of Ciego, Km. 417.8 on CC. 2/18/31

600. Foraminifera, 43.8 km. W. of Ciego. Km. 417.8 on CC. (f) Oligo-

cene. 2/18/31

601. W. of Ciego, 45 km. Note large Lucina. 2/18/31

602. Lepidocyclinids, 5 km. N. of Jatibonico towards Arroyo Blanco
on new cane R.E. fOligocene. 2/18/31

603. Approximately 6 km. N. from Central Jatibonico cane R.R. Lo-
cality not definite. Oligocene? 2/18/31

604. Marl from Rio Arroyo Blanco bank, 2 km. S. of town Arroyo
Blanco. Middle Eocene. 2/18/31

6041/^. Between Arroyo Blanco and branch R.R. N. to Lawrey. Eocene.

605. White marl from street of Arroyo Blanco. Upper Eocene-lower
Oligocene. 2/18/31

605%. S. bank of Rio Arroyo Blanco on road to Jatibonico. Upper Cre-

taceous.

606. From N. bank of Rio Arroyo Blanco about 1 km. S. of town on
end of hill of hard limestone. 2/18/31

607. Serpentine from R.R. ballast, 4 km. N. of Ciego at refresco fac-

lory. 2/1.3/31

608. Ls. from bed of Rio Majagua W. of Ciego. Upper Eocene. 2/11/31

609. Fornmiiiifera from well, 7 mi. SE. of Chambas, Camaguey, 4 km.
SW. of Calvario on road from Falla to Tamarindo. 3/2/.31

^510. Foraminifera from Falla-Tamarindo road from 1 to 2 km. SW.
of 609. ?Upper Eocene. 3/2/31

611a. Foraminifera cliff N. 55 W. of Pina and 3 km. N. 76 E. of Tamar-
indo on road from Falla to Tamarindo. Cannot be reasonblj lo-

cated on map. Dirt from top of cliff and road. Eocene. 3/2/31
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611b. South along road S. of 611a toward valley. Upper Eocene. :!/-/''l

612. Forannnifera from road 2 km. NE. of Tamariudo. Upper Eocene.

3/2/31

61;^. From igneous core of valley, 1 km. NE. of Tnniarindo SE. of

Chambas. 3/2/31

614. Mine samples. Mina La Buena. 2 km. SW. of Guadalui)e. .")/2/31

615. Lower marl beds of Loma Cunagua, 500-foot elevation. Miocene.

3/4/31

616. Gypsui. S. slope of Loma Cunagua at 6(K)..12 feet. 3/-t/31

617. Trrrdn tutie. F slojie of Loma (Cunagua at 650 feet. High in

lower marl beds 3/4/31

618. 1-Jed soil above Cav'''rnous Is., N. side of Loma Cunagua. 3/4/31

619. l^ed soil above Cavernous limestone, S. side of Lcniia Cun.igua.

Perdigones found only on ant hills. 3/4/31

620. Ls. chips 1 km. from far end of Ramal Pifia of Central Jaionii.

Miliolids and orbitoids. Small Bnrclis ; worm. 3/10/31

621. Soil and rock from end of Pamal I'ina C. .Inronu. Mati'.nzis chiv

above. 3/10/31

622. S. of junction, 1 km., to Kamal Pina (Boca Rnmal Pifia). Mat
anzas clay and underlying rock. 3/10/31

623. Colonia Mijial (Grua 120). Very fine Moron soil. 3/11/31

624. Top clay over Cavernous Is. From well diiniji, l(»(i m. XW. of
Caunao station on FC. Norte. 3/11 /;>1

625. Clay from bank of Rio Caunao, 4 km. SW. of Caunao. 3/11/31

626. Serpentine :'.n" in soil at Colonia Colina. 3/11/31

627. Soil from ditch at Grua 1S7. Jaronu clay. ;i/ll/31

62S. On SW. edge of Batey of Central Jaronu. Matan/.as clay over Is

Rndistid sections. Foraminifera hazy. Cretaceous. 3/12/.31

629. Blanquizal over same Is. as 628. 3/12/31

630. Blanquizal over same Is. as 628 and 629, 1 km. N. of FC. Norte and
IVj km. W. of .Laronu Batey. .3/12/31

631. Oolites and (loccident Is., N. slope of low lull '/• km. NK. of
Jaronu mill. .3/13/31

632. Mocarerro, 4 km. NW. of Jaronii Batey. 3/13/31
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(i'A'.j. Ls. clips with Forainiiiifern 2 km. NE. of Jaroiiu Batey. ISinall

niiliolids; not heavy sh. 2/13/31

634. Hard niocarerro and capping red soil, 700 m. E. of Colonia Al-

varado on first E—W. road.

635. Ls. chips with Poraminifera 200 ni. N. of Batey of Colonia Aivar-
ado. Lithologically =633. Miliolids are larger. 3/13/31

636. Serpentine phillite and black Is. Caunao at S. end of Eamal to

Colonia. Colina. 3/17/31

637. Rudistid fragments, 3 km. W. of Jaronu in N—S. ditch. 3/18/31

638. Ls. with incipient crystallization. Small rhomboids, i/^ km. E. of
Jiqui on S. side of road. 3/18/31

639. Ci'ystalliue Is. with local areas unaltered underlies Truffin clay
Soil sample. Jiqui creek bed, 3 km. W. of Jiqui, approximately 8
km. SW. of C. Jaronu* Batey. 3/18/31

640. Navajas clay over Is., 4 km. W. of Jaronu on Colonial Maeagual.
3/18/31

641. Rudistid fragments, highway, 1 km. W. of Donato. 3/18/31

642. Ls. br. (?) Dictyoconus, Alveolinella, mililoids and rudistids. Km.
229 FC. Norte, 31/2 km. E. of Esmeralda (Woodin). Cretaceous.

643. Soil sample. Over serpentine, 1 km. E. of Caunao. Norte FC.
3/18/31

644. Perico clay upon Is., 1 km. S. Donato, 15 km. W. of Jaronu Sta.

of FC. Soil sample. 3/18/31

645. Soil and underlying Cretaceous Is. on W. end of Cubitas Hills, 2

. km. SW. of Jiqui on road to Donato. Soil sample. 3/20/31

646. Fragmentary Is., 2 km. S. of Grua 203 W. of Jiqui on road to

Camagiiey. Cretaceous. 3/20/31

647. Serpentine soil and perdigones 4 km. SW. of Grua 203 on road to

Camagiiey. Soil sample. 3/20/31

648. Coarse-grained igneous rock; grains white and green, 9 km. S. of
Grua 203. 3/20/31

649. Fine-graineil phase of 648. Same locality. 3/20/31

650. Brown chalcedony replacing serjjentine. Spherulitic structure, 9
km. 8. of Grua 203, Jaronu. ;!/20/31

651. Black-red chalcedony replacing serpentine. Quartz? incrustations,

9 km. S. of Grua 203. 3/20/31
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652. Soil and roek fragments, 300 ni. E. of Alegrias on Norte FC.
Lookr. like Cavernous Is. 3/21/l!l

653. Cavernous Is. from Lazaro Creek bed m Tabor-Velazeo road.

.V21/31

654. Oysters and (day F.C. eut, 1 km. NK. of Tabor. Mioeene. 3/23/31

655. Foranuniferal Is., 1 Vj km. S. 45 F. of Giua 261. A little iuglier

in I'olumn. 3/23/31

656. Cavernous Is. Loma Marca, 2 km. N. of Grua 109. 3/27/31
[In one original notebook tliis is given as 655. Ed.s.'\

657. Cretaceous white semicrystalline, 5 km. N. and a little W. of 109
Grua. 3/27/31

658. Beilded miMuber of Cietaeeous Is. N. Inll of Tres Hcrmanas in

Casa Blanca, Hi km. N. of Grua K)9. 3/27/31

()59. Perdigones, creek bed at Colonia Flor de Guaney, 7 km. N. of

Grua 109 Central Jaronu. 3/28/31

660. Oolitie Is. on N. etlge of Jaronu Batev in ditcdi Viy R.K. line.

Same Is. as iit 031. 3/28/31

661. Chert replaced rudistiil fragments Is. in bed of Manantial Creek
at Grua 104, Jaronu. 3/28/31

662. Ls. boulders, 300 m. NE. of Grua 114 just N. of S. end (if line

to Grua 120. Jaronu. 3/28/31

663. Ls. with Diciyocon-iK from ditidi 1 km. S. of Grua 120. Soil and
ehii..s. 3/28/31

664. Cretaceous Is. at Grua 121. Dicijioconus, rudistids. criiioid stem
fragments and Nerinea. Jaronu. 3/28/31

665. In ditch and field to W. Grua 110 Jaronu. Kudistids, Ncrinca,
Pygmatif!. 3/30/31

666. Coco. Grua 122, Jaronu. Radiolaria. P^ocene. .')/30/3]

667. Rudistid fragments. Grua 123. Jarrmii. 3/30/31

668. Rudistids 700 m. S. of Grua 115. 4/1/31

669. Rudistid fragments and foraminifera! sections. Grua 117.

3/31/31

670. Foramiidferal (dnps. Cavernous Is., just N. of Giiia 89. 4/1/31

671. Barrrtlia and rock sample. Grua 64. As big as Barrettia from
Jamaica. 4/2/31

672. Foraminifcral Is. Cubitas Hills, about 11 km. S. of Jaronu Batey.
Caprinid rudistids. Upper Cretaceous. 4/3/31
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67;i. Ivuilihtids, Dictyoconu.s, AlccoliiuUa. Loiua Caiiipa y Blaiica S. of

i''.C. Noitf near Giua 12U1. -i/G/ol

674. Highest marly Is. of Lotiia Cuiiagua. 4/15/;U

675. Upper Is. member of Loma Cuiiagiia 400 feet elevation on N. slope.

Tiiis forms tlie high crest around toji of hill. 4/20/31

676. ISaine hard Is. as 675 bed stratigra[)hically above elevation 2.50.

4/20/31

677. Teredo, Strombus, and eoral. High in Cavernous Is. on N. slope

of Loma Cunagua. 4/21/ol

678. Marl from upper part of the lower marl beds of the Cunagua
series. Jusl under Cavernous Is. 4/20/31

679. Oysters and Coco from cut 1 km. E. of Rio Caunao on R.R. from
Jaronu Cunagua. Miocene. 5/19/81

680. Sand from 12 to 30 feet deep in Colonia Manga Larga. Central

Cunagua. Sample came from box in batey. 5/18/31

681. Sand with Recent shells. Purporting to be from well 12 x feet

deep at corner of house at Manga Larga. 5/18/31

682. Rock from Loma Adentro, 3 km. N. of Batey de Manga Larga.
Cavernous Is. 5/18/31

683. Ls. breccia ? with Dictyoeoiiiis and with even-grained Is. strati-

graphically above Ls. breccia. N. bank of Rio Jiguey 5 km. N.
of Jaronu' Batey. Close to 642. 5/22/31

684. Fine even-grained Is. with Dietijocoini.s, S. bank of Rio Manantial,
61/, km. N. of Jaronu Batey. 5/22/31

685. Rudistid fragments 4i/> km. N. of Jaronu Batey. 5/22/31

686. Rudistid fragments iVa km. N. of Lombillo. 5/21/31

687. Casts, 15 mi. E. of Camaguey on MaragTian road from Guana-
banito River to 2 km. E. Eocene. 5/28/31

688. Actconella, Tampsia from Lomas Estrella and Caballero 23-25

mi. S.E. of Camagiiey S. side of Carretera Central. 5/27/31

388a. Sections of AeteoneUa polished. Aguayo.

689. Loma de Najasa, 24 mi. SE. of Camaguey.

690. Foraminiferal earth. Puerto Tarafa. Cliflf below hotel (now office

building). Probably Oligocene. 6/2/31

691. San Jose de los Jiberos xl2 km. SW. of Camagiiev. Ruilistids.

Cretaceous. 6/1/31
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Oyj. Liglit aeiil igiu'ous rock. Loma La Miua I'.i mi. E. of Caiiiagiiuy.

5/-'7/31

69o. Ciiii)s witli ,Dict iiiicuiniK (?). Hill on N. siilo of road, back of

hut, - km. E. of W'm (Uiauabaiio. Eocene. 5/28/;>l

C'J4. Loma La Altalava, Cul)itas range. (Donated.) Form of dionnite.

0/27/31

(595. Volcanic sand. Carretera Central 500 m. E. of Loma Caballero,

.xi'.l mi. E. of C'amagiiey. 5/27/31

69(5. Aplite (?) cutting granite. Near Cliincliera E. of (!amagiiey on

Carretera Central. 5/27/31

(597. Mocai'erro: consolidated laterite or soil 2 km. W. of Remedios,
Santa Clara Province. 7/19/31

()98. Light weiglit, green igneous roidv. near acjueduct of Camagiiey
xlo kuL NW. of Camagiiey City.

699. Consolidated Recent Beacli. Occurs soutli of (Jayos !S. side of C.

Coco. 7/ /31

700. Cayo Turiguaiu), 1 league from coast. From small ditch leading
into main canal from Lnguna de Leche to Turiguano. 8/5/;!l

701. Elevated beach and included l)lack rock. Parcdon Chico. 8/6/31

702. Leached consolidated beach. Cayo Alto. 8/7/;'.l

703. Consolidated bead:. Cayo A(jua(hi neai' Cayo Alto. 8/7/31

704. Loosely c<)nsoii<hiled beacli. Cayo Pabnas. About in line with long
axis of L. Cunagua. 8/8/31

705. Consolidated beach. Shells and coials. (Javo Sigua IV2 km. N.
86 E. of Faro of Cayo Paredon. 8/1 2/:) 1

706. (JonsoJiihited licach, C^'ayo Romano north coast 78° 6 ft. W. 22°
22" N. 8/13/31

707. Consolidated bcacdi. Small nameless cayo ou N. side of E. entl of

Cayo Komano. 8/13/31

708. Consoliilated beach, W. side of N. mouth of can;d that^ crosses

Cayo Romano. 8/13/31

709. Loosely consolidated dune material. N. coast of (Javo Me";auo
(irande. Subfossij. .S/14/:U

710. (JonsoJidated beach and coral. Coial occurs only 4 oi- 5 I'ect ixdow
water. Alto .Ic AJi, Cayo Romano. 8/15/31

711. (,'hapa|iot('. X. coast of <'ayo Cruz. 8/16/.)l
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7IIV2 Foreign boulders in diuic sinni, Cayo Cruz. S/l(i/;!l

712. Consoliilatcd l)eacli, corals and foreign Ijoulders, Cayo Confites.

8/18/31

713. Consolidated laterile with Hl.ells, Cayo Palonia. 8/l.S/;;i

714. Consolidated, beaeh, Cayo Guanalito. Approximately 1 km. S. of

Cayo Paloma. 8/19/:51

715. Consolidated beach, Cayo Verdi. Sample lost. 8/19/31

716. Recently consolidated l)each with shells^j N. end of Silla de Cayo

Romano. 7/20/31

717. Reddish quartz sand. 8. end of Silla de Cayo Romano near Ver-

salles. 8/22/31

718. Consolidated beach S. coast of Cayo Guajaba off Cayo Jato.

8/23/31

719. Reddish sand. Quartz. Base of Loma Chiquito, Cayo Guajaba.

8/23/31

719a. N. lull, Cayo Guajaba. 4/27/35

720. Consolidated beach and laterite. Cayo Guajaba side of N. end of

Boca Carabelas. 8/25/31

721. Sand. Cayo Saliinal si<ie of Boca Carabelas. 8/25/31

722. Dredgings from N. end of Zanja de Nuevitas. 8/25/31

723. Pectens, Areas, PJiacoidcs, etc. from dredgings of Zanja de Nue-
vitas. Pleistocene or younger. 8/25/31

724. West end of R.R. cut through Pt. Guincho, Nuevitas. Upper Eocene.

8/27/31

725. R.R. cut 70n m. NW. of 724, Nuevitas. 8/27/31.

726. R.R. cut 100 m. NW. of Nuevitas station. 8/27/31

727. Cuartel hill S. slope. Just W. of Nuevitas. 8/27/31

728. Top of Cuartel hill directly above 727. Nuevitas 8/27/31

729. C. Ballenatos (SW. Cayo) Nuevitas Bay. Upper Eocene. 8/27/31

730. C. Ballenatos NE. Cayo. Upper Eocene. 8/27/31

731. Sand and loose bouldeis. Punta Gonla de Guanaja. Punta Brava.

8/29/31
HABANA PROVINCE

732. South slope of Loma Candela, chalk 3 mi. NW. of Giiines. 10/6/31
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7o'o. Ls. abuvt- eliulk Loiua CaiKiela. Oligocene. 10/6/31

7.1-i. Ls. al)ove fhalk, on !S. slope of Lonia Candela on N. side of road.

Same as 7;;;!. 10/7/31

735. W. of San Jose de las Lajas, 2 km. S. 10. Chalk. High in Oligo-

cene. 10/7/31

736. E. side of road from San Jose de las Lajas to Managuero, approx-

imately 4 km. S. of San Jose de las Lajas. Frobobly middle

Eoeeiie. 10/7/31

737. About 8 km. S. of ,San Jose de las Lajas. Cuttings from Sage
well. 10/7/31

738. Top of hill W. of Ganuza to SE. 3 mi., 8 mi. NW. of Giiines.

Upper Oligocene? 10/9/;;i

739-49. Section from S. Miguel to Jaruco along F.C.U.H.

739. R.Ry. cut lull m. W. of San Miguel station. San Miguel is Km. 33.

10/12/31

740. K. of San Miguel station, 100 m. 10/12/31

741. E. of San Miguel station, 20U m. U}ii)er Cretaceous. 10/12/31

742. Cut just W. of Km. .'..3 on R.H. 10/12/31

743. Gallo Foite. SI'], of San Miguel. Upper Cretaceous. 10/12/31

744. Km. 36 SK. of San Miguel. Cretaceous.

745. U.R. cut in cut Km. 37 plus 20 m. Upper Cretaceous. 10/12/31

746. Top of brown earthv series and bottom of light gray chalk. Km.
38 F.C.U.H.

747. Km. .39 San Migucl-.Iaruco F.C.U.H. Upper Cretaceous. 10/12/31

748. F.C.U.H. Km. 40 to Km. 40 plus 4 jioles. "?Upper Cretaceous.

10/12/31

749. Km. 41 less 4 poles. F.C.U.H. ? Lower Tertiary. 10/12/31

750. Serpentine and clialccdony. Loma La Gloria, Ma<l)-uga. 10/13/31

751. Dioritc dyke, S. edge Madruga. 10/1:1/31

752. Local (diert replacement of scr|)entine, 1 km. 10. of .Madruga.

753. Cavernous Is. in V(\ ni* .".'/j km. NK. of Madrug;i. 10/14/31

754. Cnrretera cut .".'A km. F. of >TM(l!iig;i. ('out iiMums series in Cav-

ernous Is. from base A. Tapper Oligocene-Lower Mioceiu'. 10/14/31

755. .^hove 754 B, top of series on road N. of CC. cut E. of 1 1/2 «i-

NE. Madruga. 10/14/31
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756. Street corner in E. edge of Madrugn at intersection of CC und
road to Pipian. Upper Cretaceous. lO/15/ol

756-65. Series from Madruga NW. to Catalina.

757. Cut under RAi. bridge 2 km. W. of Madruga at Central San
Antonio. Upper Cretaceous=784=:797. Notable locality. lO/lS/.'U

758. CC. cut, o.'J, km. W, of Madruga. Upper Cretaceous. 1U/'15/;U

759. San Miguel, 5 km. VV. of Madruga. Samjilc taken on both sides of

Km. 5. 10/15/;!1

r59a. Km. fj W. of Madruga in road cut. 10/16/31

760. Top of hill on S. side of road 6 km. W. of Madruga. Tertiary.

10/16/31

761. Km. 7.2 W. of Madruga. 10/17/31

762. Km. 7.6 W. of Madruga. Eocene. 10/17/31

763. Km. 7.8 W. of Madruga. 10/17/31

764. Km. 8.3 W. of Madruga. Giiines Is. 10/17/31

765. W. of Madruga, 10.3 km. Chalky (?) phase of Giiines Is. 10/17/31

766. Cantera Jene 2 km. S. Agaiacate. 10/21/31

767. Aguacate Valley. Boulder. 10/21/31

768. N. of La Antouia 1 to 2 km. N. of Aguacate. 10/21/31

769. Picadura de Aguacate, 4i/^ km. N. of Aguacate on rd. to N.
Yumuri fauna. 10/22/31

770. S. 39 degrees E. of Hershey Mill on S. flank of Loma Cainar-

ones 4 mi. N. of Aguacate. Probably Cretaceous. 10/22/31

771. In old road cut 3 km. E. of Madruga near CC. So-called "Juras-
sic Is.

'

' included in serpentine intrusion—Lewis loc. Chert re-

placed serpentine. 10/24/31

772. CC. Km. 9 E. of Madruga. 10/24/31

773. Km. 10.3 CC. E. of Madruga. 10/24/31

774. CC. Km. 12 flatdying marl between Km. 12-12.8 E. of Madruga.
10/24/31

775. CC. Km. 15.6 E. of Madruga. 10/26/31

776. Chalk and large Lucina. Near Oje de Agua. 1.5 km. W. of La
Catalina. Probably Upper Oligocene-Lower Miocene. 10/27/31

777. Flat-lying calcareous ss. in bed of Mastopon Creek at Ayala
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bridge, :\ km. 8W. uf Ojo do Agua. Cf. 767-8 Cavernous Is.?

10/27/;!l

778. Caveiiious Is. ( .') Luiaa Saii I'ablo, ;i km. NW. of La Catalina.

= 777. 1()/2S/;!1

779. Cavernous Is. a little SW. of 778. iSame horizon 778, 777. 10/28/31

7811. (."orals and small Foraminifera from field on N. side of Carretera

Central, 9.8 km. W. of La Catalina de Giiines, 777, 778, 779.

781. Examples of weathering, 11.;! km. W. of La Catalina in diteli.

Cavernous Is.

782. Cavernous Is. ;> km. NW. of Ganuza. Uji[ier Oligocene ! 10/29/31

783. Cavernous Is. (?) from N. side of hill and Cretaceous rudistid

.

in field below. NW. of Morales, 4.2 km. E. of Ganuza, 1.3 km.
N. of CC. Upper Cretaceous.

784. W. of Madruga, 1 km. Road cut on CC. and trciudi in adjacent
field, =757. Upper Cretaceous.

785. R.H. cut on W. edge of Madruga, lUO ft. fiom intrusion. Upper
Cretaceous.

7S6. Rivei- sand. Bank of Kio iSagiia, 300 m. downstream from Santa
Teresa bridge. 1/5/32

787. Apty. beds (?), loii m. downstream from Sitiocito on Eio Sagua
Recently exj)osed l)y liver. 1/5/32

788. La Huhia Quarry, 1.5 km. JS. of Sagua.

789. Mogote Is east of La Rubia C^uariy between carrel ei'a and R.R.
almost oiJ VI. proiectioii of hill, sligiitly noi-tii. Rudistid fragnn>nt.

1/5/32

790. Brown shales bordering (just above) liam Is. on N. at dam south

Sagua. Bocene. 1/5/32

791. Ls. chip 50 feet S. of dam (mi Riu Sagua. (Butt, et al., collected

from same rock, calleil it Koeene from Did iioconiis-like forms.)

1/5/32

792. Mogote limestone. Makes dam in Rio Sagua, therefoic is Dam
limestone. Rudistiil colony. Note that colony is not in liouJde)-.

793. Foraminiferal Is. Dyke in Rio Sagua. 1/5/32

794. Limestone, 200 feet S. of dyke in Rio Sagua. Orhltnidrs. \/5/:\2

795. (,"oco, 1.5 km. W. of CA'. in callcji'in along S. side ol' Lomn (irillo

on way to seep, ai)i)roximateIy 4 km. E. of Madruga. 1/6/32

796. Chalk, 200 m. E. on branch road to E. from Pipian, I km. E. of
Madruga. (Madruga chalk)? Cf. 833. Upper Cretaceous.
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797. Foianiiiiifera and riulistid? cast, 1.1 km. SE. of Madruga on

Pipian Road. Upper Cretaceous. 1/6/32

798. a and b. Chalk from Matlruga-Pi]iian road, 2.3 km. SE. of Mad-
ruga. Upper Eocene. 1/7/32

799. Chalk from Rio Pijiiau at JMpian. 1/7/32

800. Camoa Quarry at Jamaica. W. side of E.R. Ls. chips. Oligoeene.

801. Camoa Quarry at Jamaica. W. side of road, near top of column.

Muddy Is., slacks with exposure.

802. Cantera Portugalete, 1 km. N. of Jamaica. Ls. chips. 1/9/32

803. Ls. chips, 1 km. N. of San Jose de las Lajas. 1/11/32

804. N. edge of Cuatro Caminos, 6 km. NW. of Jamaica. 1/11/32

805. Cavernous Is., 1 km. NW. of Cuatro Caminos. cf. with Hato Nuevo.

Miocene. 1/11/32

SOG. Boulders from fiehl, IV2 km. NW. of Jamaica pass at Jamaica.

1/11/32

807. Dirt, .5 km. SE. of San Francisco de Paula, in cut on CC. 1/11/32

808. Chalk, 150 m. E. of Grua Victoria, 4.8 km. S. of Madruga. 1/12/32

809. SE. Grua Esperanza, 200 m. (4 km. ESE. of Madruga). Upper
Cretaceous. 1/12/32

810. R.E. cut, .5 km. W. of Grua Cautarana (11 km. ESE. of Madruga,
on FC. Central San Antonio). Upper Cretaceous. 1/12/32

811. Tuff, about 1 km. W. of Grua Cantarrana, 9 km. E. of Madruga
F.C.C.—San Antonio. Upper Cretaceous. 1/14/32

812. Cretaceous directly under chalk, l-\- km. S. of Central San Antonio

in railroad cut (= Bermudez 77). 1/14/32

813. Loma la Tierra, 19.5 km. SE. of Havana. Cavernous Is. Brick

yard. 1/15/32

814. Shale and mud, 200 m. NW. of Loma la Tierra station 7.3 km.
NW. of Portugalete. 1/15/32

815. White marl with Pectens, Km. 15 SE. of Habana in R.R. cut,

2.3 km. SE. of San Francisco de Paula. Miocene. 1/15/32

816. Earth and oysters, 1.8 kpi. SE. of San Francisco de Paula on R,R.

Miocene. 1/15/32

817. Deep cut on R.R., .5 km SE. of San Francisco de Paula, =807.
See 858, 1180, 1181, 1195. Upper Cretaceous. 1/15/32

SIS. Brown earthy beds at entrance to Campo Alegre, 2 km. NW. of

San Francisco de Paula. Upper Cretaceous. 1/15/32

819. Chalk from hill 1.6 km. E. of Luyano station near Habana.
1/15/32
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SlMi. Lime gravel at Colegio Aiueiicano at Layfuio, .5 km. JSW. of Luy-

aiu) statiuii. Upper Cretaceous. l/15/;52

821. Kartli with Foraminifera. New well lOU m. S. of CC. in Madruga
oil W. side of Pipiaii road. (Jf. 8:^7-831, 884-849. Stellate Fora-

miiiit'eia. Ls. gravel. Upper Cretaeeous. 1/18/32

822. Cavernous Is. CaU-areous alga', .S mi. NK. of Tapaste. 1/19/82

828. Loose unconsolidated .ss. and sh. directly under Cavernous Is. IV2

mi. NE. of Ta])aste on road to Sta. Barbara. 1/19/82

824. Limestone gravel near top of Cretaceous (BBB. ) 2 mi. NE. of

Tapaste on road to Sta. Baibara. U])iH'r Cretaceous. 1/19/82

825. Below Cavernous Is. mi south sl(H)e of Loma La J aula, 5 mi. NNE.
of San Jose de las Lajas. Upper Eocene. 1/21/32

826. Chalk beds l.o km. W. of Central San Antonio, Madruga, on CC.

Note black specks. Test for asjihalt.

827. Hard ss. beds within chalk. San Miguel Hill 8.5 km. WNW. of

Central San Antonio, Madruga. l/2(i/82

828. Boulder in field, 8.5 km. NW. of Central San Antonio, Madruga.
Upper Cretaceous. 1/26/32

S29. Andesite from Santa Rita Batey, 2.5 km. NW. of Central San
Antonio, Madruga. 1/26/32

880. Sediments just alxjvc igneous contact on Santa Rita road, 1.5

km. NW. of Central San Antonio, Madruga. Upper Cretaceous.

1/26/32

881. Santa Rita road, 1.5 km. NW. of Central San Antonio. Cf. 887-821.

Ls. gravel. Cretaceous. 1/26/82

882. Foraminifera and large rudistid fragment, 1 km. SW. of Madruga.
TitanoHarcoliteti. Upper Cretaceous. 1/27/82

833. Chalk lying above Cone sandstone, 550 m. N. of Grua Cayajai)os.

of Central San Antonio. PJquivalent but not identical to 796. Cf.

796. Upper Cretaceous. 1/28/82

834. Foraminifera from field, 2 km. N. of Grua Cayajdbos, 4 mi. NE.
of Madruga. Cf. 821-881. Ls. gravel. Upper Cretaceous. 1/28/82

835. Big Boulder bed, 900 m. S. of Madruga. Ui.jx'r Cretaceous.

1/30/32

886. Hard ss. beds witiiin chalk, 1 '/j km. S. of Madruga. 1 /.80/82

837. Ls. gravel boidering (.'one saiulstone on N. 700 m. S. of (Jrua

Caya.jabos, 4.5 mi. ESE. of Madruga. Cf. 821, 8:!1. Ujjper Cre-

taceous.
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S'AH. Cgl. under Kocciie-Oligoeeiie clialk, 1.7 km. !S. of Cayajabos, 4.5

mi. ESE. of Madriiga. Ujjper Cretaceous. 2/1/32

839. At Grua Cayajabos, 4..") mi. ESE. of Madruga. 2/2/32

840. From cgl. sand beds under Eocene-Oligocene, chalk 4.5 (?) mi.

ESE. of Madruga, 1.5 mi. S. of Grua Esperanza, —812 —838. Up-
per Cretaceous.

MATANZAS PEOVINCE
841. Chalk at Echegai'ey, 2 mi. NE. of Cabezas, 11 mi. E. and 3 mi. S.

of Madruga. Upper Eocene-Lower Oligocene. 2/3/32

842. Ls., Vi mi. W. and in town of Cabezas. Along strike. Cervantes
horizon. Oligocene? 2/3/32

843. Ls. used for building material. S. edge of Cabezas. Cf.—766.

2/3/32

844. Ls., 31/2 mi. N. of Giiines on road to Avala and Catalina. At Is.

chalk contact. 2/5/32

HABANA PROVINCE
845. Cavernous Is., 500 m. N. 27 W. of Armenteros and 3.8 mi. S. of

Catalina. 2/5/32

846. Ls. gravel, Calles Luyano and Enrique, Luyano. Lies directly

over chalk. Upper Cretaceous. 2/10/32

847. Calle Queto, 2 blocks S. of Concha, Luyano. 2/10/32

848. Chalk. Lying directly under Ls. gravel, Calles Luyano and En-
rique, Luyano. Same as 846. Upper Cretaceous.

849. Cavernous Is., 4.5 mi. N. of Cabezas lying directly on chalk. Ma-
tanzas Province. 2/12/32

850. Boulders from Cretaceous cgi. Rhyolit«, pegmatite, basalt, ande-
site, chert replacement, arkose. Located geographically almost at
821 on S. e<lge of Madruga. 2/24/32

851. Fragment of rudistid. Probably Big Boulder bed, .5 mi. SE. of
Madruga. 2/24/32

832. Ls. gravel below Cone sandstone, 750 meters W. of Grua Can-
tarana on N. 30 E., hill. 2/27/32

853. Probably Lime gravel, 1 km. E. of Grua Cantarana. 2/27/32

854. Cavernous Is., 1.1 km. S. of two water towers on Catalina-Giiines
road. 2/28/32

S55. Prolxibly Cavernous Is., 900 m. S. 65 W. of Grua Esperanza and
5 mi. S. of Catalina. ?Lower Tertiary.
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856. Boulders from field, 4.5 km. E. of Ganuza near Rio Makoton
(or Rio San Marcos) on CC. 2/29/32

857. Probably Big Boulder bed, 4 km. E. of Madruga on S. slope of

Loma El Grillo. N. 82 E. of C. San Antonio. Tlie seep is N.
10 W. of Grua Concordia. 3/1/32

858. ("halk under Lime gravel (i.e., bordering it on the N. in hill of

deep cut on R.R. just south of San Francisco. (See 1180, 1181
& 1195.)

859. Cantera on N. side of R.R. track on W. edge of San Francisco.

Upper Cretaceous. 3/3/32

S()(). Beds at Lucero station on R.R. Buff sands and shale. 3/3/32

S61. Chalk bordering beds at Lucero on the south, just SE. of Lucero
station on R.R. Upper Cretaceous?

862. Probably Cretaceous Km. 10 of R.R. just S. of San Francisco de
Paula. Eocene. Radiolaria. 3/3/32

863. Chalk directly under the earthy sh. and ss., Vj km. N. of Santa
Maria del Rosario. Basal Principe. 3/4/32

864. Tifdiiosdicolitcs, coral, and Foraminifera 4.1 km. N. of Santa
Mai'ia del Rosario on Guanabaco roail. Cretaceous. 3/4/32

865. Chips 1 km. N. of Santa Maria del Rosario on roa<l to Guana-
bacoa. Upper Cretaceous. 3/7/32

866. Dirty ss. and sh. beds. Cambute Station 7.5 km. E. of Habana
on R.R. Upjter Cretaceous. 3/7/32

867. Marls above (juariy limestone. Quarry just S. of Guanabacoa.
On Guanaliacoa-Santa Mai'ia del Rosario road. 3/7/32

868. Marls l)e]o\v (jiiarry liiHcstonc. t^uarry just S. of Guanabacoa.

869. E. of Central Porvenir, 1.1 mi., on N. side of road 6 mi. S. of

Matanzas. 3/16/32

870. E. of Central Porvenii-, 1 mi., S. side of road. Matanzas Province.

3/16/32

871. R.R. crossing, i/> mi- E. of Central Porvenir. Matanzas Province.

3/16/32

872. Roa<l crossing, .2 mi. E. of Central Jesus Maria, 8 mi. SSE. of
Matanzas. .3/16/32

873. SE. of Central Jesus Maria, 6 mi. Cretaceous. 3/16/32

874. SW. of Madruga station, 500 feet, on cane road. From ant hill.
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875. Chalk above Cone saiulstoiie 4tiUU feet !S. of Grua Cayajabos (Mad-
ruga). Cretaceous. 3/18/32

876. Cretaceous chalk, 1400 feet S. of Grua Cayajabos, Madrug-a. 3/18/32

877. Light marls, 1 nu. N. of Cotorro on dirt road. (Cf. 815.) 3/21/32

878. San Miguel del Padron, 2 mi. NW. of San Francisco de Paula. Big
Boulder bed °? Upper Cretaceous. 3/21/32

879. Brown shale between 3U0 and 600 meters N. of CC. on road to

Camp Alegre (Diezmero) 1.5 mi. NW. of S.F. de Paula. Upper
Cretaceous. 3/22/32

880. Big Boulder bedf, A km. N. of Cantera La Eosa, 1 mi. N. of San
Francisco de Paula. Eudistid fragments and very few Foraminif-
era. Upper Cretaceous.

881. Ls. gravel? About 3 km. SW. of Luyano Station at quarry Santa
Ana on road to San Miguel del Padron. 3/22/32

881a. Chalk above Cone ss? on N. side of Cantera La Eosa hill. Upper
Cretaceous.

882. Cavernous Is. at Nazareno, directly above chalk. 3/24/32

883. Chalk from new well, 1 km. N. of San Antonio de las Vegas. Eo-
cene. 3/24/32

884. Above typical chalk, 2 km. E. of Nazareno. Upper Cretaceous.

885. Chalk, 1 km. S. of Nazareno. High Eocene or lower Oligocene.

3/24/32

885a. S. edge of El Calvario. Upper Cretaceous. 3/24/32

886. Pebbles within Lime gravel, 200 ft. NW. of Lucero R.R. sta-

tion on E.E. Upper Cretaceous. 3/25/32

887. Pebbles in Lime gravel, 700 m. S. 35 W. of Lucero station on
E.E. Upper Cretaceous. 3/25/32

888. Lime gravel, S. edge of Mantilla, Calle Libertad, Eeparto Los
Tunos. Upper Cretaceous.

889. E. of El Calvario, 700 m. Probably phase of Cone ss. Upper Cre-
taceous.

890. Chalk above Cone ss. of the San Francisco de Paula CC. cut, on
hill 1 km. W. of CC. Upper Cretaceous. 3/27/32

(N. B. 891—909 inc. were duplicated.)

891. Tan chalklike material on south slope of Loma Grillo, N. 12 E.
of Grua Concordia of Central San Antonio.
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891P. Havana -GiUnes railroad cul, Km. 6 from Habana.

891Pa. iSame cut, Km. 6 plus 3 poles.

S9'2. Chalk, 2 km. S. of Lf, Eiierueijada on road to Sage well south of

San Jose de las Lajas.

892P. N. of Santa Maria del Rosario, 4 km., S. of Guanabacoa.

89o. NE. of S. end of carrctera to Marabii, 1750 m. (halfway between
Catalina and San Jose de las Lajas). Cretaceous.

8i).'!P. S. of F.C.U.H. on Guanabacoa, 1.;! km.. Santa Maria del Rosario
road. Upper Cretaceous.

894. Cretaceous chalk within? Cone sandstone, 500 m. NW. of Marabii
road crossing of Rio San Marcos on road to La Luz.

894P. Upper Cretaceous, 201) m. W. of 8;!9 on Cayajabos hill.

895. Cavernous limestone, .5 km. from CC. on road to Marabii, 4 km.
W. of Zaragoza. (Cf. 856. This is low in Cavernous Is.) Oligocene.

8951'. X. of Grua Ksi)eranza, 15(1 m., which is (i km. E. of Madruga.

895Pa. S. edge eclnnoid bed at Giua Espeianza bordering 895 1' on soutli.

89(i. Cavernous limestone near bottom of Cavernous Is. (irua Mary on
railroad (i km. K. of San Jose de las Lajas. Probably Oligocene.

896P. Along E. slope of Loma del (Jrillo, N. of (irnn Ksperanza of Central

San Antonio.

897. Cretaceous Cone sandstone or Lime gi-avel, H.5 km. P]. of San Jose
del Lajas at Finea Valle.

897a. Chalk above Cone ss. 4(i()0 ft. N. of (Jrua (layajabos of San
Antonio. ;i/18/;i2

897Pa. Matanzas I'rovince, sticet cut just K. of Nena Machado Hospital,

Matanzas. Miocene.

898. Coial and echinoid fiMgmeuts, ."1.5 nu. s. of San Jose de las Lajas.

898P. Matanzas Province, cut on (JC. just W. of Nena Macluido Hospital.

=: Bermudez 5.

899. I'^inca Cervantes, 5 an. S. of San Jose de las Lajas. Coco. 4/24/.S2

H99a. Mailv Is. untler batev at Finca Ceivantes. Radiolaria. Probably
iM.ceiie. 4/24/;52

i>i)[)l'. Matanzas Province, wni m. S. of outlet to gorge, Yumuri Valley.
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900. Camiiio Real, N. of Fhica Cervantes, Hueco del Coco. 4/24/32

900a. Cavernous Is. above eehinoid beds, Fiiica Cervantes, 1 km. N. of
batey house.

900P. Matanzas Province. Cavernous Is. in Yuniuri gorge, S. side.

901. Well, ;!.5 mi. SE. of San Jose de las Lajas. 4/24/32

901P. E. of San Miguel del Padron, 1 km., N of San Francisco de Paula.
Cretaceous ?

902. Lime ss. on the E. side of hill S. 88 W. of C. San Antonio 3.5 mi.
SE. of San Jose de las Lajas. 4/24/32

902P. Phase of Lime gravel, 1.5 mi. E. of San Francisco de Paula.

903. Buff marl in Be.jucal clialk, 2 mi. SW. of San Jose de las Lajas.

903P. N. end of liranch road to Cantera La Rosa, 1 mi. N. of San Fran-
cisco de la Paula. BBB? Upper Cretaceous. 9/36

904. At top of Cretaceous in road cut Km. 3.5 W. of Madruga.

904P. Hill, 1 km. W. of San Francisco <le Paula. Probably not Lime
gravel. Cretaceous.

905. Jamaica series, 750 m. S. of Jamaica. Low in series. Oligocene.
5/27/32

905P. North slope of hill in which cantera San Francisco de Paula is lo-

cated. Lime gravel pebbles.

905PA. Lower slope of same hill. 6/5/38

906. Cavernous Is. (Jamaica series), N. side of Loma Portugalete on
E. side of CC. in quarry.

906P. Southern lindj of syncline about 1 mi. N. of Santa Maria del
Rosario. BBB? Cretaceous?

MATANZAS PROVINCE
907. Upper Cretaceous at Batey Jesus Maria and continuation of same

hill, 2 km. to W. .8 mi.'SW. of Matanzas.

907P. Ha})ana' Province, 1.7.". mi. N. of Sta. Maria del Rosario. S. limb
syncline. BBB.

908. Chalk above fossil-bearing beds at 907, which occur in hill lunning
througii Batey Jesus Maria. (Not from hill.)

908P. NW. of San Francisco .le Paula, 1 km., on east side of hill. Cre-
taceous. BBB?

909. Lime gravel, 1 km. S. of Central Jesus Maria, 8 mi. SSW. of
Matanzas. 4/i"9/32
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909P. BBB. with Foramhiifera and ecliiiiodeinis. Madruga-Cayajabo
road, 1 km. E of Madruga. '2n m. E. of 796 above chalk on the

same road. Habana Province. 4/;V>^-

91(1. Cretaceous, V> km. E. of Mogote and 4 mi. W. of Central Jesus

Maria, Matanzas. Cretaceous. 4/29/32

911. Upper Cretaceous, 1 km. SW. of Central Jesus Maria. 4/29/32

912. Green rock in Cretaceous limestone, 2 km. E. of Mogote, 10 mi.

SW. of Matanzas. 4/29/32

913. Upper Cretaceous. Below Lime gravel on Tapaste-Sta. Barbara
roiiij. Bed 4. Rudistids and Foraminifera.

HABANA PROVINCE

914. Diorite, U-" nn. N. of Santa Barbara, 3 mi. S. of Campo Florido.

5/4/32

915. Serpentine, 2.5 mi. S. of Campo Elorido. 5/4/32

916. Cavernous limestone from watei- well on Fiuca of Ruiz-Williams

near Zaiagoza, on C('. Depth 30'.

917. Oysters and corals in (icdd, .5 km. NW. of (Jotorro on the N. siile

of the road. 5/11/32

918. Basalt with chapajjote inclusions, 1 km. NW. of (irua Fsperanza,

5.5 km. Vj. of Madruga. 5/17/:'.2

919. P^chinodei'iiis and Foraminifeia from 500 m. S. of Giua Esi)eranza.

Big Boulder bed. 6/14/32

920. Neai' Cretaceous-Eocene contact, 1 km. SE. of Grua Cayajabos,
8 km. ESE. of Madruga. 6/14/32

921. Kocene i" mud, 1 km. N. 75° W. of (Jrua Cayajal)os, Finca de Jose
Cruz de Acosta. 6/14/32

922. BBB., 300-500 m. E. of Grua Fsperaiiza, 6.5 km. F. of Mad-
ruga. 6/21/32

923. BBB., 6(10 m. S. of Grua Concordia, 4.5 km. E. of Madruga.
6/26/32

MATANZAS PROVINCE

924. First hill N. of nnll hill, 600 in. N. of hill on which Central
Jesus Maria is locatcil, umh'r Big Pxndder bed. 7/.''./32
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925. Probably same horizon as 924, 800 m. E. of 924. Foraminifera
and Hamulus. 7/3/32

926. CC. cut, approximately 4 km. SW. of Matanzas near Km. Post
100 [97] from Habana. Gravel equivalent to upper Yumuri.

927. Same locality as 926.

928. Top of terrace on edge of bluff. S. side of Yumuri Gorge, W.
of Ermita Montserrate. Pleistocene.

929. Jaguey Grande to Cochinos Bay (Buenaventura). Matanzas and
Santa Clara Provinces.

930. Beds under Iglesia San Pedro, Versalles. Late Tertiary.

931. Beds facing bay under Capilla del Asilo de Ancianos on Paseo
Marti, Versalles. Probably high in Tertiary.

932. CC. approximately 8 km. W. of city or Km. 94 plus 100 m. Up-
per Yumuri. 9/11/32

932b. Km. 94 — 100 m. CC. 9/11/32

932c. Km. 95 — 500 M. CC. 7.5 km. W. of Matanzas. Miocene.

933. N. side of Yumuri Gorge opposite large cave on S. side, under Cav-
ernous Is. Pleistocene.

934. Small cantera at side of Kio Bueyvaquita on road to Playa Buey-
vaquita. E. side of Matanzas Bay. Pleistocene.

935. Tejar Sta. Isabella, on Corral Nuevo-Matanzas road, api^roximately
.5 km. W. of intersection with CC.

936. Tejar Zayas, approximately .25 km. N. of CC. just E. of inter-

section with Corral Nuevo-Matanzas road. Basal Yumuri. 11/24/32

937. Walk in front of Ermita Montserrate, Matanzas. Cojimerf

938P. Cantera, 2UU m. SW. of Ermita Montserrate, Matanzas. Low in

Cojimar ?

HABANA PROVINCE

938. NE. of Grua Cayajabos, 1.5 km., 8 km. SE. of Madruga
(Chawner).

939. Tuff and andesite, (C-450j, 1,1U0 m. SW. of Grua Cantarana,
9 km. E. of Madruga.
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!i4ii. Colony of reef-foiiiiing ruilistiils, 1.5 km. S. of Grua Cayajabos,
ajiproxiniatoly 7 km. ESE. of Ma(lri!<ra. (Box . o U. S. Nat. Mas.)

6/lV:52

941. Cut oil W. side of Ave. ile los I'resiileutes near the TTniversity

of Habana, Habaua. 7/1.5/.'i:2

942. Tejar Coiisuelo (of Mato) La Cienaga, Reparto Ceiro, Habaua,
l.ii km. east of Tropical Brewing Co., NE. of Pucntes Giaiides.

Uj.per Eocene. 7/1.5/.S2 and 8/17/32

943. S. of Erniita Montserrate. Habana, 700 ni. W. of Ave. Ayesteran,

2 blocks S. of Dominguez. Upper Cretaceous. 7/15/32

944. Loma La Iglesia, Calles 10 de Oetubre and Quirogas, Reparto
Jesus del Monte, Hal)aiia. Stratigrapliically Cretaceous. 7/19/32

94.5. Calles Luz and 10 de Oetubre, Habana. Cretaceous. 7/19/32

946. Hill near NE. edge of Quinta Canaria on the road to Bejucal,

near Arroyo A})olo. Cretaceous. 7/19/.'52

947. Tejar Cuba at Arroyo Naranjo. Miocene. 7/19/32

948. Soft chalklike beds, .5 mi. SK. of Rincon on the road to Bejucal.

This lies above the Cavernous limestone. 7/19/.12

949. Tan marl, 1.3 mi. E. of Bejucal. 7/19/32

950. Building l)l()ck chalk. Cantera on the N. edge of Bejucal. 7/19/32

951. Cavernous is. and overlying chalkv IkmIs. Hill N. of Bejucal. Oli-

gocene. 7/19/32

952. (dalles Luz and 8an Luis, N. slope of Cantera iSan Miguel, Habana.
Cretaceous. 7/20/32

953. Calles Benavides and Colina, just N. of Cantera ISaii Miguel.

Rept. Jesus del Monte. Cretaceous. 7/20/32

954. Ls. gravel, north slojie of Lonui 'I'iinon on Ave. Acosta, Viboia,
Habana. 7/20/32

955. Tan marl at Calles San Uatael and Mazou N. side of University
of Habana. 7/2.3/32

956. Dirty shales in R.R. cut K. of Vibora station who is in Calle

10 de Oetubre. Probably same horizon as 397 and probably 957.

7/24/32

957. "Dirty shales (?) on NK. end of Lawtoii Mill, Ilahaiia. llpp<>r

Cretaceous. 7/24/32

958. a and b.

a. Lower Eocene chalk.
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1). Upper Cavenious Is. Cantera OrioUa 3UI) iii. 8. of Puoiites

(iraiiiies on W. side of Rio Aliiieiulaies. 7/27/;}2

959. Probably Upper Cretaceous. Dirty sliales. Underlying Eocene
chalk. Cantera Husillo, 1 km. S. of Puentes Grandes. 7/27/;>2

960. Eocene chalk in Cantera San Francisco 200 ni. W. of 959. Prin-

cipe fni. Radiolaria.

9(il. Dirty shales, corner of Calles Sta. Catalina and Juan Delgado,

2,500 m. E. of "'La Tropical" Brewery. 7/28/32

962.. Dirty shales, 1,000 feet N. of Sta. Catalina R.R. bridge, 200 ni.

E. of "La Troi)ical" Brewery. 7/28/32

96o. Buff marl in Tcjar San Jose, 1 km. SSE. of SE. corner of Cam-
])aniento de Columbia, or Calzada do Marianao at Calle Jesus

Maria.

964. Eocene marl and chapopote, Tejar Toledo, 2 km. N. of Central

Toledo.

965. Dirty shales and probably BBB., 200 m. W. of Ganado Station,

Los Angeles (Luyano) back of Lykes Packing Plant in R.R. cut.

Rudistids. 8/2/32

PINAR DEL RIO PROVINCE

966. CC. cut, 4 km. W. of Caimito which is Km. 35 on CC. Lepiilocyclinas.

Middle Olig-ocene. 8/3/32

967. Light marl fiom holes for house foundation near base of Sierra

Esperon, 4 km. W. of Caimito. Eocene. 8/3/32

HABANA PROVINCE

968. Sediments lying directly on the Guanabacoa intrusion, deep cut

of R.R. (FCUH) on the SE. of Guanabacoa, 50 m. S. of bridge.

8/9/32

969. Boulder with Hanmlux frcm bed of serpentine boulders, 50 m. E.
of R.R. crossing with Carretera to Guanabacoa which branches from
Regla-Moro Carretera. S/9/32

970. Debris with magnetite from ser])entine, 1 km. E. of Minas. E. of

Guanabacoa.

971. Tailings from water well, Batista, Habana, between F. & E., W.
of R.R. near distillery. Upper Cretaceous. 8/16/32

972. Dirty shales and chalk at Calles Ferrer and Marquis, Cerro,
Hab'ana. 8/17/32

973. Finca Zapote. N. siile of Regln-Gunnabncoa R.R., 2.." km. E. of
Regla. Upper Cretaceous.
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1)74. E. of junction of Cojimar ami Matanzas Eloctiic R.li. lines on
tne Cojiniar Brani-li (Hershey Line), 3UU ni. Upper Cretaceous.

8/19/32

975. Dirty sliales at Ingenito, 1.5 lini. !SW. of Cojiniar on tlie Casa
Blanca-Cojimar Carretera. Eudistids. 8/19/32

i;7G. Tan and wliile marl directly over Cretaceous, 1.5 — 2.5 km. W.
of Cojimar on the Carretera to Casa Blanca. Cojiniar fni.

977. Eocene chalk. Tejar Andrade, 1.5 km. W. of Tejar Toledo, Mari-
anao, Habana. 8/23/32

978. Marls in deeji roatl cut across liill ± 1 mi. NE. of Casa Blanca.
Basal Yumuri beds. 8/27/32

a. Cavernous Is. lying directly above basal Yumuri marls.

979. ( f ) Upper Cretaceous l)elo\v 978, .5 mi. E. of Casa Blanca in

deej) road cut.

98U. Ls. and corals from highest beds bordering coast at Morro
Castle, Habana. 8/28/32

981. Friable material under coastal limestone, under La Cabanas
near water's edge. Media Villa, Casa Blanca. 8/28/3)2

982. Bottom of Ca\'ernt)us is. in RAi. cut 1 km. E. of Arroyo Arenas.
Probably not lower Giiines. 8/29/32

983. Chalk under cluuch at Arroyo Arenas. Universidad fm. 8/29/32

984. JSaml ( I'jiper Cretaceous.^) from .5 km. NE. of El Cano. 8/29/32

985. Cut in Cairetera Macliado, .KH) ni. N. of Capdevila, S. of Habana.
8/30/32

98(j. Biudders from Cretaceous cgl. 2 km. NW. of Arroyo Naranjo
on road to Capdevila, 2.5 km. from Capdevila turn. Note Alveolma
iiicludc<; in [lebble in cgl. !S/.'iU/.'i2

987. C.ialk cut from road 1 km. S. of El (.'ano. 8/30/32

988. From new well, .5 km. S. of El ('aiio. Might have Recent fauna
ti-oiii sand used in \\\r concrete. 8/.'>()/.32

9.S9. Beds at Casa Blanca Ferry Station (on 10. side of Habana Bay)
under police station.

990. Cavernous Is. at Finca Orotava of ISr. Acosta, 1 km. NE. of Santi-

ago de las Vegas. Well 30 ni. deep. 9/5/32

991. Eocene iiiti-rbrddi'il calc. ss. and cliiilk jilioiit 1 km. S. of Cmiliio

(4 mi. SW. of El Cano) Finca El Bosijue. 9/5/32

992. From hill (ant iiill) on S. edge of G^uatao (4 mi. SW. of El



Haraxa and Pikar Del Rio 61

Cano). d/5/:i2

'J9o. Eocene chalk from 15' well ou S. side of R.R. track near E. end

of Jockey Club, Marianao. Lower Principe Ini. 9/7/32

994. Perdigones from ditch S. of It.R. track lOU m. E. of E. end of

Jockey Club, Marianao 9/7 /'A'2

995. Well on N. side of road from Arroyo Arenas to Playa Jaimanitas,

1 km. NW. of Arroyo Arenas. 9/14/32

99(3. Beds ilire-ctly under Cavernous Is., 1 km. E. of Jockey Club, Mari-

anao, at Tejar Nobo. Lower Giiines Is.f

997. Soft Cavernous Is. material Cantera Toleilo, 200 ni. W. of 996,

1 km. E. of Jockey Club, Marianao.

998. N. 80 E. of Grua Esperanza, Madruga, 1,250 m. 9/9/32

PINAR DEL RIO PROVINCE
999. Miocene marls with Teredo, .6 - 1.2 mi. N. of CO. on rd. to San

Diego de los Banos. 9/22/32

1000. Miocene marls with Teredo 1.2 - 1.4 mi. N. of CC. on rd. to San
Diego de los Baiios. 9/22/32

1001. Miocene marls, 1.4 - 1.7 mi. N. of CC. on rd. to San Diego de

los Baiios.

1002. N. of CC. 2 mi. on rd. to San Diego de los Baiios. Eocene ss.

1003. N. of CC, 2.1 - 2.2 mi, on rd. to San Diego de los Banos. Eocene
ss.

1004. N. of CC, 2.25 mi., on rd. to San Diego de los Banos. 9/23/32

1005. N. of CC, 2.8 mi., on rd. to San Diego de los Banos. Lower Prin-

cipe fm.

1006. N. of CC, 3.4 mi. ou nl. to San Diego de los Banos.

HABANA PROVINCE
1007. Tan marl interbedded with Cavernous Is. on rd. from Casa Blanca

to Cabanas.

1008. Chalk on E. edge of Casa Blanca on first turn (N. turn) of Her-
shey R.R. Upper Cretaceous. 9/20/32

1009. Fossil-like tubes and ilirt, 1.6 km. S. of Cerro crossing on Car-
retera Machado. 10/4/32

lOlu. Ls. gravel 1.6 km. E. of Bacuranno on S. side of rd. to Campo
Florido.

lOlL BBB., Rxofiyra, 3 km. S. of R.R. crossing at Minas. 10/4/32
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lUlL'A. Well I'lMi It. (k-ep, Callcs Cariucu aiul Liiisn (^)uij:uio, Mariaiiao.

Eocene with Oligoeene from above. lU/5/o2

1012B. Well imi ft. ileep, 75 ft. from lOll'A. Cojimar fm. 10/5/32

1013. Chalcedonif replacement of cluysotile veins in serpentine. Old

R. R. ciit 3.2 km. E. of Guanabacoa. 10/6/32

1014. Marmonized lime at E. end of (lUanabaeoa intrusion, 2i)0 ni. W.
of Baeuranao.

1015. Upper Cretaceous sh. and tuffs ( ?) 3.7 km. S. of Minas on rd.

to Arango. Cretaceous. 10/6/32

1016. From well 80 ft. deep, Calle Hosjjital near San La/,;ro, Hal)ana.

Cretaceous. 10/7/"2

1017. Cavernous Is. at Vento. 6 mi. S. of Cerro, Habana.

1018. Marl 2 km. SW. of Cojimar on Hershey Electric R.R.. Ba.sal

Yuniuri. 10/16-30/32

1019. eta. Mac'iado, 1.2(iO ft. X. of Calzada del Cerro. 10/28/32

1020. Cta. Macliad.o, Loma Monserrat. Cretaceous. 10/28/32

1021. Near Nati:)nai Hotel, Habana, second cliff 50 ft. above water.

11/1/32

1022. Playa from I'arque Maine to Kio Almendares, Hal)a)ia. First ter-

race 6 ft. above sea level. 11/1/32

1023. Cantera (laxihin, ni'ar Rio Almendares bridge, Caile 23 and 32.

Prol)ably e(|uivalent 1o 1021.

1024. S. face of liill 750 m. E. of Cojimar Gorge above "Villa Real".
Lower Cavernous Is. 11/6/.32

1025. Ba:;al marls in Cojimar (iorge, on JO. side on the road to Finca

Noria. Cojimar fm. 11/6/32

1026. Above Hio Almendares in Repartn Koldv, just 8. of Riverside

Yacht Club.

CAMAGUEV RROVINCZO

1027. Loma Calixto, Nuevitas. Gifts from Mno. Lccui, Dr. Mario ISancliez

Roig [uid X. D. (Hiawner.

HABANA l'R()\I\CE

1028. Cliff on E. side of Rio Almcmlares opjiosite Rivciside Yacht Club.

1029. (.'antera (jrande on E. side o!' Rio Almendares en 1 of Gorge and
directly under Ca\eruous Is. 11/]H/.",2
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lUoO. Lowest Eocfiie, LMHi m. ajiproximatcl.y, S. of iDlMi W. .side of Al-

nieiiilaies Ri\er in He|)arto Kohly.

10;'>1. Kio Alineuilares, W. side stratigiapliically above lUMO and below
1026. Between Eocene and Cojimar beds. 12/11/32

CAMAGUEY PROVINCE

1032. Km. 454.7 E. of Habana, 7 km. W. of Oiego. Ru<listiils in plata-

nar. Cretaceous. 1/33

1033. Camagiiey, quarry, 8. side of CC. 42.2 lim. \V. of (Jiego (418. .5 km.
E. of Habana)

.

10;'.4. CC. cut, both sides, 425.5 km. E. of Habana or 36.1 km. W.
of Ciego. Marly Is. 1/25/33

1035. Finca Manchuria, 1 km. S. of F.C. Cuba Sta. at Majagua, 25
km. W. of Ciego. Tan Is. with orbitoi<ls. 1/26/33

1036. Cut in F.C. Cuba patio just W. of Majagua sta. (25 km. W. of
Ciego) and just N. of cemetery. Ls. with Discocyclina. 1/26/33

1037. CC. cut 440.1 km. E. of Habana and 21.6 km. W. of Ciego. Marly
Is. 1/26/33

1038. CC. cut just E. of gale to Finca Jaguey, (1032) 7.3 km. W.
of Ciego. May be geograpliically 575. Cretaceous? 1/26/33

ORIENTE PROVINCE

1039. Quarry approximately 200 m. N. of CC. at Km. 724.1 or 29 km.
E. of Tunas. Cretaceous Is. and diorite. 1/28/33

1039A. Serpentine pebble in fCretaceous cgl. at Km. 736.2.

1040. CC. cut Km. 742.7 E. of Habana or 48 km. E. of Tunas. Yellow
marl. Lower fOligocene.

1041. Quarry N. of CC. at Km. 743.2 or 48.5 km. E'. of Tunas. Marly
yellow Is. Lower Oligocene. 1/28/33

1042. CC. cut Km. 744.8 E. of Habana at Las Calabazas, 27.2 km. W.
of Holguin.

11143. Quariy N. side of CC. at Km. 745.4 or 26.6 km. W. of Holguin.
Rubble Is. 1/29/33

1044. Ditch at side of CC. at Km. 747.5 E. of Habana or 24.5 km. W.
of Holguin. 1/29/33

1045. CC. cut Km. 749 E. of Hal)ana or 23 km. W. of Holguin. 1/29/33



G4 Bulletin 12S 338

10-46. CC. ciU Km. 749.7 E. uf H;U>:nia or 1^2.;! km. W. of Holguin.

l/29/3a

1047. CC. i-iit Km. iryA.o E. ol' Hahiiiia or 18.5 W. of Holguiii. 1/29/3;?

1048. CC. Km. 777.1 to 778.1 (Lomii Yayal) S. of Holguiii. l/29/:i:5

1049. ('(". Km. 770 to 777 or 4-5 km. S. of Holguiii. l/;i0/;i3

1050. CC. at Km. 779 E. of Habaua or 7 km. S. of Holguiii. l/;'.0/;'.;!

1051. CC. Km. 779.6 or 7.6 km. S. of Holguin. 1/30/3;!

1052. CC. Km. 780.4 to .5 or S.4-5 km. S. of Holguiii. 1/30/;',;'.

1053. CC. and crossroad at Km. 781.1 of 9.1 km. S. of Holguin. 1/30/33

1054. CC. at Km. 781.7 or 9.7 km. S. of Holguin. 1/30/33

1055. A2>proximately 2 km. E. of La Cruz t-rossiiig on nari'ow gauge
railroad to Daiquiri and llic Santiago-Morro Castle road, S. of

Santiago. 1/31/33

1056. N. of La Cruz c-rossing, 1.1 km. on narrow gauge railroad, 8. of

Santiago. 2/1/33

1057. Immediately lieiow and N. of 1056 on Loma La Cruz. 2/1/33

1058. Immediately below and N. of 1057 on Loma La Cruz, to 150 m.
S. of brick plant. 2/1/33

1059. Santiago, opposite Museo Bacardi on (Jalle Marina, next Provin-
cial Palace. 2/2/33

1060. Santiago, SE. cor. Calles Trocdia and Santa Ursula. 2/2/33

1061. Santiago, Km. 969 (entr. to CC. from Calle Victoriano Garzon).
2/2/33

1062. CC. between Km. 946 and 947 or 23-24 km. NW. of Santiago, in

canon at high bridge on CC. 2/2/33

1063. CC. at Rio Frio, approximately 26 km. NW. of Santiago, or about
942.7 km. E. of Habana. Eocene. 2/2/33

CAMAGUEY PROVINCE
1064. N. of Sibanicu, 9.1 km., at Finca Aurora, on road to Vorella. /4/33

1065. N. of Sibanicu, 10. 1 km., on road to Vorella. Eocene. 2/4/33

1066. NW. of Sibanicu, 12.8 km., just W. of Vorella on Maraguan-
Camagiiey road. 2/4/33

1067. NW. of Sibanicu, 2;i.;'.-4 km., on Maraguan-Camagiiey rd.
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1U6S. K. uf CC. on loail to Aiioyo Hoiulo, 4 km., about 7 km. K. of

Camaguey. 2/5/oo

1069. Finca Arroyo Hondo, 8.5 km. NE. of CC. or at road junction 4

km. E. of Camaguey. Upper Cretaceous. 2/5/33

1070. NE. of Camagiiey, 9.1 km., on road to Minas. 2/6/33

1071. Finca Regla, Sierra Camajan, on road to Minas. 2/6/33

1072. Finca El Carmen, procedente (te Regla, of Valentin Eodriguez,
hill above house in platanar. Upper Cretaceous. 2/6/33

1073. Finca El Carmen, at foot of hill near house. Aptychus and am-
monites. 2/6/33

1074. Finca Yucatan, hill above cantera diggings 1.1 km. NW. of gate to

Finca Arango. Tampsia, Ncriiiea, caprinids. 2/7/33

1075. Easo de los Paredones, Cubitas Hills, S. side. 2/7/33

1076. Paso de Bigueta, Cubitas Hills, S. side. 2/8/33

SANTA CLARA PROVINCE
1077. NW. of CC, 11.5 km., or 14.4 km. NW. of Central Tunicu on low

hill just E. of Sierra Esperanza. Hill is N. 26 W. of Caja de
Agua. Rudistids. 2/10/33

1078. Sierra Esperanza, about 5 km. NW. of Central Tunicu. Upper
Cretaceous.

1079. SE. of Sancti Spiritus, 12.2 km., on road to Arroyo la Palma.
2/10/33

1080. SE. of bridge over Rio Zaza, 2.4 km., on road to Arroyo la Palma.
2/10/33

1081. Road cuts at Arroyo la Palma, 8.2 km. SE. of bridge over Rio
Zaza or 12.8 km. SE. of Sancti Spiritus. 2/10/33

1082. CC. cut Km. 390.5 or 3.8 km. E. of Sancti Spiritus. 2/11/33

1083. CC. Km. 398.3 or 2.6 km. E. of Sancti Spiritus. Eocene. 2/11/33

1084. CC. Km. 388.9 or 2.1 km E. of Sancti Spiritus. 2/11/33

CAMAGUEY PROVINCE
1085. E. of Arroyo Blanco, 150 m., in road to Majagua. 2/12/33

1086. Loma la Quinta (hill above 1085). 2/12/33

1087. See 1085,

1088. See 1085.
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SANTA CLAEA IMiOVINCE
1U9U. Cairetora CVutral 517 km. N K. of Saiieti ISiiiii.us. Oligjocene.

2/13/33

1091. Linu'stoiu- inclusion in tiioiito, 2 km. NE. of Sani-ti ypiiitiis on

Canetera Central.

PINAR DEL RIO PROVINCE
1(192. XW. of Cayajabos, M.o km., ami nOO ft. W. of San Luis, on road

to S. Francisco.

1093. Aptyc-hus hods, Cliarco Azul, 13 km. NW. of Ai-tcmisa.

HABANA PROVINCE
1U94. Bojuc-al, 1 km. SE. of Santiago de las Vegas. (Tschoi)p)

lU9u. Bluish sands bcdow Bejucal ciialk. Clc'0])atia tdaim, 4 km. E. of

Santiago do las \'egas.

1096. Large gastro])ods, Elmira; 15(1 m. E. of 1095. Eoeeiu'. 2/22/33

1097. Sub-Bejucal eiialk neai Union, aboui 2.5 mi. S. of San Jose de
las Lajas, Habana. 2/22/33

1098. N. of CC. Hershey station on Barreras-Taiai;i, 7(W m., Miodiipfthui

beds. 2/26/33

1099. N. ()f Barreras-Tarara Statimi, (J50 m., on F. (_'.('. Hersliey. Basal
beds under 1098.

1100. l'"rom water wedl at site of oil well, 1.5 km. N. or Tarara-Bar-
reras station on F.C.C. Ilershey.

PINAR DEL RIO PROVINCE
IPiL Tan mails .9 km. W. of Ouanajay on road to Maricl. Iligli Oli-

gocene.

1102. \Lai'ls with numerous Le|iidoc'yelinas and one Ptntropi/fjiis, 4.fi5

km. W. of Guanajay on road to Mariel. Eocene. 3/3/33

llo.!. Limestone with orbitoids from SE. side of Martin Mesa, 7 km.
WNW. of Guanajay. .3/3/33

1104. El Morro Cement Plant, noitli of Marie!. High Oligocene.

1104A. Road to G. Cotilde, .8 km. E. of Mariel cliuich. l'rol)ably Cni-

versidad fm. 3/3/33

HABANA PROVINCE
llOo. Samples 1105-1109 Rio Guanabo gorge 14 mi. E. of Habana har-

bor. 3/5/33

110(J. See 1105.
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11U7. iScc 1105.

lluS. )Seo 1105.

1109. See 1105.

MATANZAS PROA'INCE
lllu. CC. at houiKiiuy l)etwepn Matanzass and Santa Clara Provinces.

3/7/3:{

lllOA. Km. 2:28.5, Km. 228 CC, .5 W. of Boundary.

SANTA CLARA PROVINCE
1111. ESE. of Eaperanza, 2.5 mi., Loma Marmota. Cretaceous. Probably

BBB. 3/7/33-

1112. Basal Eocene, 150 m. N. of Ing. San Francisco, 2 mi. NE. of

Cruces on road to Cienfuegos. Basal Eocene. 3/10/33

1113. Eocene at Eocene-Cretaceous contact, 2.5 mi. NE. of Cruces road

to Esperanza. 3/10/83

1114. Green shales on W. edge of Cruces. 3/11/33

1115. Green shales 2.7 km. (1.7 mi.) SW. of Cruces. on rd. lo Palmira.

3/11/33

1116. Igneous Hows and agglomerate, 5.1 km. (3.2 mi.) SW. of Cruces.

1117. Ui»})er Cretaceous, 2 km. (1.25 mi.) N. or Ciego Montero in S.

bank of Rio Anaya E. of Bancs. 3/11/33

1118. S. of Cartagena, 2.6 km. (1.6 mi.), oi' rd. to Ciego Montero. Oli-

gocene. .3/12/33

1119. NW. of Rio Anaya ford, .8 km., on Ciego Montero-Cartagena road.

3/11/33

11211. W. of Baiios, 1 km., in bank of Rio Anava. GaUnwayiiia. Cre-

taceous. ;!/ii/;'.;; and 3/14/33

1120A. Marl in Rio Anaya, W. of crossing (downstream) from pool

about 50 m. Probably same horizon as 4604.

1121. Kocen(> cherts, 3.5 mi. S. of Cartagena. 3/12/33

1122. N. of Rio Anaya, 2.6 km., at Niagara. 3/12/33

1123. N. of Tres Picns, 2 km., (2.3 mi.), S. of Cartagena. Cretaceous.
3/12/33

1124. N. of Rio Anaya ford, 6. .3 km., and 2.1 km. S. of (!;n'tagena roail

to Ciego Montero. Oligocene. 3/12/33
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1125. !S. of Cartagena, ..") km., at switches on Kodas Criices R.R. a/12/33

1126. Tan marls in Rio Damuji on N. edge of Cartagena. 3/12/33

1127. N. of Cartagena, :i.6 km., (2.2 mi.), .V12/;{3

1128. E. of Salto, .7 km. Eocene. 3/13/33

1129. E. of Salto, 4.2 km., on road to Lajas. Upper Eocene. 3/13/33

11. lU. E. of Salto, -4.5 km., on road to Lajas in creek. This is probably

1639. Upper Eocene. :!/13/3;!

1131. =1130.

1132. SE. of Cartagena, 3 km., on road to Lajas. 3/13/33
1133. N. edge of Ceiba Hueca between Ciego Montero and Lajas. Map-

ped Eocene. 3/13/33
1134. N. of Ceiba Hueca, 1.4 km. Upper Eocene. 3/13/33

1135. E. of Ceiba Hueca, 1.5 km. Cretaceous. 3/13/33

1136. N. of Ceiba Hueca, 3.3 km., (2 mi.), on Salto road. Mapped
Oligocene. 3/13/33

1137. Bank of Rio Lajas, .8 mi. N. or Lajas, 6 nu. W. of Cruces. Map-
ped Eocene. 3/13/33

1138. S. of Lajas, 1 km., on road to Cruces. 3/13/33

1139. S. of Lajas, 2.3 km. (1.4 mi.), on road to Cruces. Mapped Eocene.

3/13/33
'

1140. Cantera Ari'iete near Ciego Montero, 8 mi. W. of Cruces. Basalt.

3/14/33

1141. Damuji River at Hodas. Eocene. 3/14/33

1142. S. of Rodas, .i.l km., on road to Ing. Dos Hermanos. Eocene.
3/15/33

1143. N. of Dos Hermanos, .5 km., 4.5 mi. S. of Rodas. ('retaceous.

3/15/33

1144. Rodas-Dos Hermanos road. 3.5 mi. SSE. of Rodas, 1.5 mi. NNE.
of Dos Hermanos. Cretaceous. 3/15/33

1145. NW. of Dos Hermanos, 1 km., on road to Abrcus. Cretaceous
3/15/33

1146. SSE. of Rodas, 3.5 mi., 1.1 mi. N. of Dos Hermanos. Cretaceous.
3/15/33

1147. E. of Abreus, 1 mi., 200 m. E. of Rio Damuji. Cretaceous. 3/15/33

1148. W. of Abreus, 1.5 mi., 200 m. S. of turn to Ing. Constancia. Cre-
taceous. 3/15/33

1149. N. of Jng. Constancia, 1.4 km., 2 mi. S. of Ai)reus. (Cetaceous.
3/15/33

1150. W. of Ing. Constancia, 1 km., along H.R. or ;'. km. S. of Abreus.
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Ci-ftaceous. 'S/16/:i:',

ll.jl. SW. of Contial Coiistaiu-ia, l,;iO(i iii. Prol)ably (Jretaceous. 3/16/33

1152. Santa Lucia, 4.5 mi. S. of Abrtnis. .'l/16/;'.3

1153. N. of Dos Hermaiios, .4 km.. 4 mi. S. of J-Jodas. Cretaceous. 3/16/3.S

1154. Ls. ( ?Eocene) over yreen shale (Cretaceous?) Casa Grande in

R.R. cut 9.5 mi. SSW. of Abreus. 3/16/33

1155. S. of Dot; Hermanos, 1.6 km., 7 mi. S. of Rodas. Mapped Cre-

taceous. 3/17/33

1156. S. of Central Dos Hermanos, 2-3 km. Cretaceous. 3/17/33

1157. !S. of Dos Hermanos, 1.5 km., 6 mi. S. of Rodas. 3/17/33

1158. W. of Abreus, 2.5 mi., in front of Central Cienaguita. Rudistids.

U^jper Cretaceous. 3/17/.".3

1159. NW. of Guayabale, .5 km., (10.5 mi. W. of Abreus) in R.R cut.

Upper Cretaceous. 3/17/33

1160. SE. of Cartagena, 3.5 km., on Salto road, S. side. Mapped Oli-

gocene. 3/29/33

1161. SSE. of Cartagena, 1 km., on N. side of R.R. 3/29/33

1162. SSE. of Cartagena. .5 km., in creek bed under bridge at R.R.
Mapped Oligocene. 3/30/33

1163. SSE. of Cartagena, .5 km., in new well, 100 m. NW. of 1162.
Oligocene. 3/30/33

1164. W. of Cartagena, 1 km., on road to Tur(juino, new well. Oligocene.

3/30/33

1165. WSW. of Cartagena, 1.5 km., .5 km. S. of Turquino road. 3/30/33

1166. WSW. of Cartagena, 1.5 km., 100 m. S. of 1165. 3/30/33

1167. SE. of Cartagena, .5 km., on Salto road, N. side of road. Mapped
Oligocene. 3/29/33

HABANA PROVINCE
1168. S.'iales directly under Giiines Is. at Veuto on General Machado

road. 4/23/.33'

1169. Tejar de Retire, 475 m. N. of Veuto on road to General Machado.
4/23/33

1170. Road cut at Tejar Retire, 500 m. N. of Vento on road to General
Machado. 4/23/33
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1171. Tejar Betiro aiul loU m. N. on road to Geueval Maehado. Along
road. 4/2.V33

1172. N. of Tejar Retiro, 2r)it iii., on (Torn'ral Macliado load. 4/2:5/33

117;^. N. of i\io Aliiieiidares l)ridg'e, 150 in., on Oarretera General
Machado. 4/23/3;5

1174. Capdovila, on Carrotera General Machado. 4/23/33

PINAR DEL RIO PROVINCE

1175. E. of Central Merceditas, 500 ni. and 400 m. SE. of Central. Dirty
shales and Ls. gravels. 4/24/33

1176. AV. of Bahia Honda, 5.5 km., on eta. Boulder in Cretaceous.

4/24/33

1177. Couiitry rock from 200 ft. level in asphalt mine, 1 km. N. of
Cacarajicara, 8.5 mi. SW. Bahia Honda. 4/25/33

ORIENTE PROVINCE

1178. S. end of Loma Maril)ona, 14 mi. W. of S. end of Bahia de Nipe.
Oligocene? (Gift).

1179. NNW. of Pahuna ISoriano, 15.5 mi., at Arroyo Blanco, beil of Rio
Cauto. (Gift).

HABANA PROVINCE

1180. Shales interbedded with Ls. gravel and ss., Paredones, 5 km. S.

of San Francisco de Paula, on CC. 4/30/33

1181. Dirty shales on CC. 750 m. S. of Sun Francisco de Paula (part

of 807).

MATANZAS PROVINCE

1182. SE. of San Antonio, 1 km., 1.! km. W. of Matanzas on the F.C.C.

Hershey. Footprint (Larios), Eoraminifera and rndiatid. 4/27/33

SANTA CLARA PROVINCE

118;;. Finca Los Pinos, 1 km. S. of I'almira on load to Cienfuegos. (!re-

taceous-Eocene contact. ;!/20/33

1184. S. of Palmira, 2 km., on road to Cienfnegos. Eocene. 3/30/33

1185. Approximatolv 2.5 km. S. of f'almira on road to Cienfnegos.

3/30/33
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1186. SSE. of first bridge S. of Sancti Spiritus, 5 km., on rd. to Arroyo
Palma. Tschopp coll.

HABANA PEOVINCE

1187. Finca de Sau Francisco, 4.8 km. E. of San Antonio de las Vegas.
Just E. of house of Francisco Millares on S. side of road to La
Ruda. Tschopp. 1/9/34

1188. Well of Carlos Gover at General Machado, 38 m. 6/28/33 .

MATANZAS PEOVINCE

1189. Corner of Calles Santa Rita and Montserrate, Pueblo Nuevo,
Matanzas. Sand and Pecten {Janira).

HABANA PROVINCE

119U. Buff marls and sand uniler the chalk, base of hill on Ave. Zapata
umler Castillo del Principe, Habana. Suggests Eocene. 9/17/33

1191. Brown earthy shale at bridge on Calle 4 over Zanja Real back of

Erniita Montserrate. 9/17/33

1192. Gray limy sand at SE. corner of wall around Ermita Mont-
serrate. 9/17/33

1193. Earthy shale from cut on General Machado road, 1 block S. of

Ermita Montserrate. Cretaceous. 9/17/33

1194. Bluish and purple shale in cut on W. side of Cta. General
Machado in front of Ermita Montserrate. 9/17/33

1195. Shales above 817 and above thin Is. ledge CC. 1 km. SE. of San
Francisco de Paula. Cretaceous. 10/1/33

1196. Hershey Electric R.R. Km. 43 and 2 km. W. of C. Hershey.
Eocene.

1197. See 1196. 960 ft. W. of Km. 43 (B). Eocene.

1198. See 1196 (D) 650 ft. E. of Km. 42.

1199. See 1196 (C) 650 ft. E. of Km. 42.

1200. S. of Santa Cruz, 1 km., in road near river, N. of C Hershey.
12/10/33

1201. S. of Santa Cruz del Norte, 1.5 km.; iiej^r 'C. Herl^liey; Cojimar
lieds. 12/16/3:!

12(12. S. (if Sinita Cruz del Norte, 1.7 k»iii:<"]s\' of' C^'Hlershey.' 'November,
l!);;l Aylnil'nini in idowi'd field.
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12(1.- Elevated beach, .5 km. S. of Santa Fe, W. of Jaiinanitas, W. of

Habana.

\2^4. Upper Cretaceous, l.;3 km. E. of Catui Blaiu-;i .".O m. NW. of En-
lace Molina on F.C.C. Hershey, on road to Cojimar. l/7/;!;5

120.5. About 1.5 km. E. of Casa Blanca and 325 m. NW. of Enlace
Molina, 50 m. SW. of 1204. ?Lime gravels. 1/7/34

120ti. a and b. New N-S. road cut 200 m. directly S. of first deep
cut in coast ridge, Y2 km. E. of Casa Blanca. Steeply dipping to S.

b- on north. With small shark tooth,

a. Lime gravels, .4 km. E. of Naval Sta. in Casa Blanca. 1/7/34

1207. a, b, c. Road cut 1 km. W. of C. San Antonio on CC.

1208. Street cut between University and Stadium, Habana.

1209. SE. of San Antonio de las Vegas, 4 km., 100 m. W. of second
bridge on roa<l to La Ruda. 1/9/34

1210. :=401. Cantera Cacahual near Galabazar. Also echinoides from
Fiuca Cacahul just S. of Cantera. Some from Howell.

PINAR DEL RIO PROVINCE

1211. Atlantic loc. D51, 60U m. from Guayabo on Cuayabo-Cerro road.

Guayabo is 10 km. W. of Pinar del Rio.

HABANA PROVINCE

1212. Near t^uivican, teE. of Bejucal. Gift from Dr. Sanclu^z. Probably
Miocene.

1213. Eocene 600 ni. approximatelv S. of Central San Antonio, exca-

vation W. of R.R. Just S. of 812. 1/14/34

1214. IJ])per Cretaceous. 1 km. W. of Central San Antonio in cut on

new cane R.R. to Centi'al Hershey. Abundant Foramiutfera and
one Ldnirria in a conglomerate boulder ami in matrix.

PINAR DEL RIO PROVINCE

1215. Km. 5 OH (inauajay-Mariel Cta., stratigra])liically ,i"i^t beh)W 1102.

Lower Piiiici})e. .

1216. Ss., chalk, and cgl., .3 km. E. of entrance to Martin Mesa road,

N. side of road. '?Lanuria. 1/17/33

1217. S. of Jirched entrance gate to Naval Aeademv at Maiiel. 25-50 m.
Oligocene. (N.E. Weisbord locality) =4462. 1/17/34

1218. N. of Hosjiital, .2 km.. a1 Guanajav on cane R.R. to Norona.
Oligocene. 1/17/34

1210. White clialk on N. edge of Guanaiav di]>]>ing S. Ex]>osed in

river .•iiid to E. 1/17/.34
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HABANA PROVINCE

1220. E. of Bejueal, 1 km., on road to Biajacas. Eocene. 1/24/34

1221. E. of Bejueal, 2.1 km., on road to Biajacas. White chalk, Eocene.

1/24/34

1222. NE. of Bejueal, 1 km., oa road to Caguaso. Probably low in

Oligocene. 1/24/34

1223. Chalk directly under Giiines Is. on rd. from Bejueal to Santiago

de las Vegas. S. slope of hill, 1 km. N. of Bejueal. High in Oli-

gocene. Cf. Guanajay. 1/24/34

1224. N. slope of Mesa. Santiago de las Vegas-Tumba de Maceo road,

1 km. S. of Santiago in rd. cut. High in Oligocene. Cf. Guanajay.
1/24/34

MATANZAS PROVINCE

1225. Beach at Armour's Fertilizer Plant (Clelands) W. side of Ma-
tanzas Bay. 1/1/34

1226. Terraces above Sinclair Oil tanks. W. side of Matanzas Bay. 1/2/34

SANTA CLARA PROVINCE

1227. a- Ls. forming dam about ±: km. S. of Sagua.

b- N. of dam, 300-350 m., on E. side of Sagua River. Wliite lime-

stone.

c- Buff Is., just under Miocene about 350 ni. N. of dam. Sagua
River.

HABANA PROVINCE

1228. fPrincipe chalk? E. of Santiago de Las Vegas, 4 km.; 75 m.

S. of 1095 which is old mine working, stake 1 on Cleopatra
claim. 1/29/34

1229. Road cut, Caguazo, 2.5 km. E. of Bejueal.

1230. E. of Bejueal. 3.5 km., in road cut. 1/29/34

1231. Mina Angela Elmira, 6.5 km. E. of Bejueal. Chalk and sandy
marl. 1/29/34

1232. S. 40 E. of 1231, 100 m. Dull sandy marl probably interbedded

with chalk. Old mine working. 1/29/34

1233. Asplialt workings, 7 km. E. of Bejueal. 1/29/34

1234. Mine tunnel Loreta on luterveucion claim. 7 km. E. of Bejueal.

1/27/34
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1'2'A5. Chips ami soil from 1 to 1.5 km. X. of l-5aut:i on road to plava.

1/31/M

12.1G. From well, Finca Kosa Marina, 2.75 km. N. of Bauta on rt)ail

to playa. 1/31/34

12;i7. Finca Baiiu-na, '1.75 km. N. of Bauta on loail to playa, from well

8 m. deep.

1238. ?Giiines limestone, 4.5 km. N. of Banta on load to play;i.

1239. Fint-a La Pastoia, 1.75 km. NW. of Punta Brava on i-allejon to

R-uita-Baracoa rd. 1/31/34

1240. Marly clay (tan), 2.5 km. NW. of Punta Brava. 1/31/34

1241. S. of Jibacoa, 2 km., on F.C.C. Hershey. BBB. Foraminifera and
rutlistid fragments. 2/9/34

1242. 8. of Jibacoa. 2.3 km., on F.C.C. Hershey. Focene at Eoeene-
Cretaeeous contact. 2/9/34

1243. S. of Bauta 2 km., road cut and licld Finca Martinez. 2/11/34

1244. FNE. of Sta. Maria del Eosario, 1 km., on eta. to La Victoria.

Lime gravel.

1245. S. of Gen. Wood asphalt mine, .5 km., 1.5 km. SF. of tSanta Maria
del Rosario (Fca. Tamarindo). BBB.

1240. Basal white marls of Giiines Is. El Berro and 25U m. NW. on rd.

to Sta. Maria del Rosario. 2/16/34

1247. Basal white marls of Giiines Is., 1.5 km. NW. of El Berio on rd.

to Santa Maria del Rosario. 2/16/34

1248. Fca. Mercedes, 8U0 m. S. of ('alvario Rd. on rd. to Managua and
300 m. W. of rd. Echinolampus; Cajisidulns, Cerion, Ortlumlax.

2/24/34

PINAR DEL RIO PROVINCE

1249. (Quartz sand from Pinar gravels. Sand pit 7 km. S. of S;ni dnan
y Martinez. Gift from Tonias Astiguieta. 2/28/34

1250. Phyllites (Cayetano formation), 1-2 km. W. of LaguniilaiS, 5

km. N. of San Juan y Martinez. 3/1/34

1250a. Rock chi])s, 4 km. N. of San Juan y Martinez on road to La-
gunillas. 3/1/34
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ll'ol. Lagunillas, ') km. N. of !Sau Jiuiu y Marliuoz. Taken near ami

on contact witli (Jayetano. Tituiwsarcolilcs. Platjiotychan. :',/\/o4

l'2~y2. Rock cliips ami ecliinodei-ms. (Quarry 1 km. W. of iSan Juan y
Martinez.

1253. Jurassic Is., Loma Guane, 2 km. E. of Guane. :i/4:/:i4:

125-i. Vertically dipping clastic rocks bordering Jurassic Is. on E., 2UU

ni. E. of Loma Guane. ;j/4/.'54

1255. Concretionary boulders from red soil bordering Loma de Paso
Real on E. with ammonites. '.'>/4:/o4i

1256. Street m front of church, Guane.

1257. Edge in hill on NE. edge of Guane. Eclbiiiulaiiipus, oysters, Fo-

raminfera. o/5/34

1258. R.R. turntable cut, Guane. 3/5/34

MATANZAS PROVINCE

1259. Gorge of Rio Caninuir, S.75 km. E. of Matanzas on E. side of Ma-
tanzas Bay. =:.4974 3 mi. S. of mouth.

HABANA PROVINCE

126U. N. of Cayo La Rosa, 1 km., S. of Bauta. 3/18/34

1261. N. edge of Corralillo, SE. of Bauta. 3/18/34

1262. Cantera Caimiti, 5i)() m. 8. of Cantera CrioUo Puentes Grandes.
Spines. 4/8/34

PINAR DEL RIO PROVINCE

1263. Loma Caoba, 3 km. S. of San Diego de los Baiios, E. of old road
to cantera. Eocene. 3/26/34

1264. Loma Caoba, W. of road. Ant hill debris.

1265. First hill and carretera cut S. of Loma Candela. From cut and
adjoining field. Equivalent to 1001 or 1002. Echinokimpus (Loma
Candela is cut by the eta. from CC. to S. D. Bafios). Oligocene.

3/27/34

1266. Rudistids, 1.5 km. W. of San Diego de los IJaiios on road to La
Guira. BadioUles, Barrettia, corals, Foraminfera.

1267. CC. Km. 127.4 W. of Habana, 2 km. W. of road to San Diego de
los Bancs. 3/30/34
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1268. C<J. Km. 133.7 W. of Habaua, IdU m. E. of road to La Guira.

Vlypeaster. 3/3U/34

1269. Km. 134 W. of Habaiia ou CC. lUO m. W. of road to La Guira.

3/30/34

1270. Arroyo del Toro, 5 km. NW. of San Diego de los Baiios, iu

cicck l)ed on trail to La Catalina. 3/9/34

1271. Aninioiutcs. La Catalina, 9 km. NW. of San Diego ile los Bafius.

J urassic. 3/9/34

1272. La Guira, 3.5 km. W. of San Diego de los Bafios. Ammonites
in concretions. Jurassic.

127.1. Finca La ('ampana, 'l.'i km. N. of San Cristobal. 4/12/34

1274. N. of mouth of gorge of Kio San Cristol)al. :!(»(» m., N. of San
Cristobal. 4/12/34

1275. tinea Nueva Vuella. 1 km. approximately up gorge of Rio San
Cristobal. 4/12/34

1276. N. of store at Loma La Cueva, 30 m., 1.5 km. N. of mouth of

gorge of Rio San Cristobal.

1277. Boulders along S. e<lge of hills N. of San Cristobal. 4/12/34

1278. Fine cgl. or coarse ss. on S. slope of hills N. of San Cristobal.

Somewhat S. of 1277.

1279. Aptychiis beds. 1 km. NW. of La Muralla which is (i km. WNW.
of S;ni Cristobal. 4/13/34

1280. Ammonites, .5 km. SK. of Rosario which is 10.5 km. NW. of San
Cristobal. 4/13/34

HABANA PROVINCE

1281. SE. of Km. 27, 100 ni., on Habana-Batabano Cta. in creek bed.

1282. E. of Habana-Batabano road, 1 km., rm l)rancli load E. from
Volean (KrrL 25).

1283. E. of Volean on PLabana-Batabaiio road. 30(1 m., on inaiudi road

to Atije. 2(10 111. N. of .\iitilleaii well No. 2. S/6/;;4

1284. Km. 25 on Jlaliana-Hataliaiio road. 5/6/34

1285. ('oiimar marls directly umler Nat. ()l)servatoiv at (!asa Bhinca.

6/10/34

1286.— 1290. Eocene. Hadioiaria.

1286. Street cut below Calixto Garcia flosjiitaj Vedado. E. to W.
A- Hard leilgf.' under Depai-tinento de Enferineras.
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B- Floor ami S. wall. Brown dirty sh. ojjposite Cowley Library.

C- Tan marl aljove B. from W. eilge of Cowley Lib. toward Ave.

Ptes.

D- Equals C but wash in street floor.

1287. Llauzo Station on Electric R.K. to Kincon (Km. 7 plus 225 m.)

Just N. of Arroyo Naranjo.

1288. N. of Llanzo Sta., 75 m., on Elec. R.R. to Rineon (Km. 7 plus

150 m.) of Arroyo Naraujo. 6/24/34

1289. N. of Llanzo Sta., 50U m., on Elec. R.R. to Rineon at Paradero
N'ieja Linda. K. 6. 5.

1290. Km. G on Elec. R.R. to Rineon, lliO ni. N. of Paradero Vieja
Linda.

1291. Paradero Cotilla, Km. 5 on p]lec. R.R. to Rineon. Probably BBB.

1292. NE. of Paradero Arada, 100 m., whieii is on Elec. R.R. to Rineon
on cross road to San Juan on Habana-Bejucal Cta. Cretaceous.

1293. SE. of Lucero Sta., 240 m., on Elec. R.E. to Giiines. 6/28/34

1294.—1301, Eocene.

1294. Km. 5.3, .8 km SE. of Lucero on Elec R.R. to Giiines.

1295. SE. of Cuervo Sta., 80 m., on Elec. R.R to Giiines. (Cuervo is

first station SE. of Lucero.)

1296. SE. of Cuervo Sta., 350 m., on p]lec. R.R. to Giiines.

1297. SW. of Cano Station (S. of Arroyo Arenas) 100 m., on Elec. R.R.
to Guanajay. Equals Atlantic Refining Co. 5068. 7/13/34

1298. SW. of Cano Si a., 50() m., in cut on Elee. R.R. to Guanajay. At-
lantic Refining Co. 5067.

1299. W. of Cano, 1175 m., Km. 19 plus 175 m. on Elec. R. R. to

Guanajay.

1300. E. of Km. 20, 350 m., 350 m. E. of Paradero Cruz de Piedra, 1750
m. SW. of Cano, on Elee. R.R. to Guanajay.

1301. Km. 20 plus 2(M) m. or 220ii m. SW. of Cano or 200 m. SW. of
Cruz de Piedra Sta. on Elec. R.R. to Guanajay.

1302. SW. of Cruz .le Piedra Sta., 750 m., (Km. 20) on Elec R.R. to
Guanajay.

1303. Roaii at Finca Las Villas, 50 m. S. of CC. at Km. 2(1.5 W. of
Haliana. Lower Oligocene.
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loU4. CC. at Km. 19.5 \V. of Habaiia.

1:^05. N. end of cut on Cta. to Raiu-ho Buycros (General Macliado) N.
of crossroad and ."J km. S. of crossing of F.C. Habana Central.

l.'iOo - l.'luy inv in scijuence N-iS. in this cut wliicli i- about l250 m. long.

7/21/84

l.'U)6. N. end of cut to center of small syndine.

Io07. Center of syncline to crossroad.

l.')()8. Just IS. of crossroad.

1H09. S. end of cut. Includes some white marl from IS. end of cut. Eocene.

liilO. !S. of K. Cotilla, .1 km., 1 km. S. of F.C. Habana Central crossing

on Cta. to Rancho Boyeros.

l.'Jll. Cta. to flanclio Boyeros just N. of Junction with cta. to Cerro

via Quinta Palatino.

l;)12. Carretera to Rancho Boyeios, 185(1 m. S. of F.C. Habana Central

crossing, 15(1 m. S. of junction with cta. to Cerro (Palatino).

Eocene.

I'M'A. "Modern Fabrica de Ladrillos" cantera just S. of CC. on E. edge
of Punta Brava.

l;'.14. N. (if I'unta Brava, 1.4 km., on road to Playa Santa Fe.

l;515. Cut on cta. to Rancho Boyeros at (^apdevila. N. end. 7/29/o4

1:;16. =i:!15. Middle.

I;il7. =^lol5. South end.

l;{18. Approximately 2 km. N. of K.C.C. Heisliey paradero Bacurano
an(l .5 km. N. of entrance to gorge, in cave on E. side of Rio
Bacuranao. Giiines Is. 8/5/34

l.">19. Calzada Real de Marianao and (!alle San Pablo, La Ceiba,

Habana. ''ojimar. Up|)er Oligocene. 8/ll/;'>4

1320. i:. end of R.R. cut ( l.a Ceiba Station) r.iiines.

1321. R.R. cut fiDUi Jja Ceiba Station KHI m. W. Cojimar. Upper Oli-

gocene.

IMNAR DKL RIO PROVINCE

l.",22. Rid Se(|uito crossing, fal scliool .nid stoic) apjiroximatclv 8.5 km.
SW. of Pinar on rd. to San .liian y Martinez at Fca. Pritna\'ri'a

and ap)iroximately 1 km. NW. of road. Fcliiuoiils, AmjthhoVHii.
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Uppei- Oligoc'iMie.

1323. R.R. cut 400 m. W. uf Km. 18.) on Pi)iai-(juaiie line (Hpi)ioxiniately

(j km. SW. of Piuar) and in Cantera Los Pinos and adjoining
fields on both sides of tracks.

1324. Km. 17 on Pinai-\'in;iles load. Piiyllites and slates. Oayetauo fm.

8/27/34

1325. E. of Las Giiasasas, i-V^ km., on iS. slope of Sierra La Chorrera.

8/27/34

1326. S. slope of Sierra Ancon on W. side of Piierta Ancon and V^ km.
N. of Las Guasasas.

1327. Km. 14 (Mogote) Cantera Los Puntos, on Pinar-Vifiales road.

HABANA PROVINCE
1328. Cantera Roche, N. of Calzada Real de Marianao at fCalle 3, near

Los Gallos and cross eta. N. of Tejar San Jose. Oligocene.

PINAR DEL RIO PROVINCE
(1329 -13'30). Guanajay-San Pedro cane R.R. samples taken down the

column.

1329. Ls. chips from field 2 km. N. of Guanajay on R.R. to Noroua.

1300. S. end of R.R. cut 300 m. S. of Grua Norona.

1331. From curve on R.R. S. of Norona, S. 80 m. to 1330.

1332. Along curve on R.R. S. of Norona.

1333. N. of Norona curve, 50 m., in low cut on R.R.

1334. At Grua Norona.

1335. Cut 130-150 m. N. of Norona curve on R.R. Lowest white marl.

1336. Breccia ss. and sh. 173 m. N. of curve on R.R. Immediately under
white marl.

1337. N. of Norona, 1300 m., on R.R.

J338. Approximately 1200 m. S. of San Pedro on R.R.

1339. S. of San Pedro, 900 m., on R.R.

1340. Apty. beds at San Pedro, end of cane R.R.

MATANZAS PROVINCE

1341. Shell loe. 1532. CC. 194 (4 km. E. of Colon).

1342. Shell loc. 1534. CC. Km. 196.9 (6.9 km. E. of Colon) approximately
100 m. N. of creek.

HABANA PROVINCE

1343. Shell loc. 1538.

1344. Road cut on eta. to Rancho Boyeros, 400 m. N. of Mazorra. Giiines
Is.

1345. N. of Mazorra, 600 m., on eta. to Rancho Boyeros.
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MATANZAS PROVINCE

1346. "Asiniutii 185 (iiiagii.) from San Mnrtiu Sta., 1150 in., =Kiu. 5

of R.R. Altaniisal-Banagnisps ". H. I. Tsi-hopp.

1.S47. "C. Mercedes stack, ;!5(i ml Iv and 40(1 ni. N., S. of Colon" H.
I. Tsehopp.

CAMAGUEY PROVINCE

l;{48. Dreilgings from Boca (Jrande. Coast S. of Central Baragua.

ORIENTS PROVINCE

1.".49. Granite. K. 1 Cuero Mines, Punta Cabrera, ID knu W. of Santiago
Bay, Oriente. Gift of Sr. Real, Prov. Eng. 10/11/34

HABANA PROVINCE

l;550. NW. side of liill W. hill of Tetas de Managua SE. of Habana.
11/4/84

1.S51. W. slope of W. hill of Tetas de Managua on Finca Gavilan.

Stratigraphically below 1350.

1352. Creek bed SW. of Batey of Finca Gavilan (200 m.).

1353. Creek bed on S. sloj)e of W. hill of Tetas de Managiia.

1354. S. 30 W., 14 knu, on road from Managua-Batabano Cta. at Km.
21.5 (approximately.) This is lowest of 5 samples.

1355. N. of Guanabacoa, 1 :; 4 km., on lond to Cojimar. BBB. 11/18/34

1356. Dioiite, serpentine, etc. Lykes Bros, slaugliter house Lnyano,
Habana. Post-serpentine. 11/18/34

MATANZAS PROVINCE
i;i57. Shell Mex. 1627. Km. 170 plus 750 m. CC. Quintana, W. of Perico.

One echinoid. Upper Oligocene or lower Miocene.

CAMAGUEY PROVINCE
1358. S. of Central Agranionte, 20 km., 1 km. appioximately W. of Pal-

marita switch located on main cane Fi.Fi. S. of Central. Two Titano-
ftarenlitpH (gift from Mr. Thrall).

SANTA CLARA PROVINCE
1359. Cgl. and overlying Is. from Falcon cut, Km. 324 E. of Habana

and 23 km. E. of Santa ('\nvn on Caiietera Central. Upper Cre-
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taceoiis. 9/1^8/34

1360. Schist and pegmatite. CC. Kin. 383.3 E. of Habana and 3 km. W.
or Sancti Spiritus. 9/28/34

HABANA PROVINCE

1361. Spines. Giiiues Is., N. of Paradeio San Francisco on F.C.C.

Hershey. 11/25/34

1362. N. of Paradero San Francisco, 800 m., (on F.C.C. Hershey) in

traU.

1363. Tuff 1 km. N. of Paradero San Francisco (on F.C.C. Hershey).

Directly below Giiines Is. 11/25/34

1364. Brown shale near base of hill N. 30 W. of Paradero San Fran-

cisco, under tuff. 11/25/34

1365. Interbedded shales and tuff's. Approximately 200 m. N. of Finca

San Rafael on San Francisco Penas Altas trail. 11/25/34

1366. Upper Cretaceous. Finca San Rafael, 1 km. N. 30 W. of Para-

dero San Francisco on F.C.C. Hershey. 11/25/34

1367. Excavation for house foundation on Finca Bienvenido, 300 m. W.
of 1366.

1368. Unconsolidated sand on elevated beach at Playa Tarara, Habana.
11/24/34

ORIENTE PROVINCE

1369. Manganese ore. El Cristo Mine. NE. of Santiago de Cuba. 10/10/34

1370. Chert from float near El Cristo Mine NE. of Santiago de Cuba.

10/10/34

1371. Miocene. Solemya, Pecten, etc. CC, 1 km. N. of Santiago de Cuba.

10/11/34

1372. Km. 44.1 S. of Sopimpa on R.R. to Trinidad. 11/7/34

SANTA CLARA PROVINCE
1373. Omitted.

1374. Km. 44.3 - 44.5 on R.R. to Trinidad. Green shale overlying schist.

12/7/34
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l;-!75. Km. 44.5 ou R.R. to Trinidail. lias.-il egl. iissociateil with IM?;").

Eoceiif jossils in cgl. 12/7/;U

l;i7(i. Km. 4.S on ii.lv. to 'J'liniilail. JScliists ii|itaultt'(l into Kocciic is.

iL'/7/;.4

1.".77. Km. .In on \i.R. to 'I'rinidail. Cgl. o\('i' st-iiist. Soiiic of the Is. is

proliahly Cretaceous. 12/7/34

l;>78. Jznaga station on Trinidad R.R. {^Kni. (J9). l:i/7/;:i4

1:>79. Batey of Central Trinidad. R.R. cut E. of liouse (principal).

12/8/34

1380. SE. of batey of Central Trinidad, I mi., at Delicious. 12/8/34

1381. Batey of Central Trinidad, approximately 100 m. SW. of 1379.

1382. W. of Batey Central Trinidad, 1 km., in ploughed field.

1383. Soil from .\ni])a)-a-Araca road, l.o km. SW. of batey of (Central

Trinidad.

1.384 - 1388 numbers are progressively np thi^ column from C. Trinidad to

Trinidad City.

1384. Loma Buena Vista (Loma liobeico) 4.4 km. W. of C.Trinidad
on eta. to Trinidad City. 12/9/34

1385. Finca Isidro, Loma Corojo, 1 km. E. of Sabanilla on C. Trinidad-

Trinidad road. 12/9/34

1386. E. of Trinidad, 6.5 km., on rd. to C.Trinidad. 12/9/;'.4

1.".87. S. of Picanicu, 1 km., Loma del Puerco. S. slope of hill nearly to

summit. (Same liill as Delicious—1380). 12/9/34

1388. Summit of ridge N. of Trinidad City, near Picanicu. Oligocene.

12/9/34

1389. Low dipping Is. flanking Trinidad scliists on S., 4 mi. N. of
Trinidad. High in Eocene. 12/10/34

1390. Fii'st scliists to aj^jicar umler 1.'{S9 on trail to .'Vguado del Santo.

12/10/34
1391. Schists, 4.5 mi. N. of Trinidad. Ls. 12/10/34

1392. Schists at Finca Esper.anza, 5 mi. N. of Trinidad. 12/lO/.!4

1393. Schists at Finca Cicatero, 6 mi. N. of Trinidad. 12/10/34

1394. Coloiiia Maincu, 6 km. S. 70 E. of C. Trinidad. 12/11/34

1395. Altere<l andesite, .4 mi. SSE. of Fomento at cemetery. 12/14/34

1396. Cretaceous Is. lying directly on altereil igneous rocks 3 mi. SSE.
of Fomento. 12/14/34
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1:^97. SSE. of Foiiieiito, 2 H-4 mi. Ls. above 1396. 12/14/34

1398. Agglomerate lying on 1396-1397 Is. on Sipiabo-Fomento trail about
2 mi. SE. of Fomento. 12/14/34

1399. Agglomerate from monoliths, 2.2 km. SE. of Fomento along rail-

road. 12/15/34

1400. Km. 29 (2 km. S. of Fomento) in bank of Rio Camerones. 12/15/34

1401. S. of Fomento, 1.7 km., along R.E. Earthy shales. 12/15/34

1402. S. of Fomento, .7 km., along R.R. Flat Ijdng earthy shales. 12/15/34

1403. Green and gray shales at Fomento Station on R.R. (Km. 27).

Eocene. 12/15/34

1404. E. side of Guanabo Gorge, N. of Hershey R.R. Soft white material

in bluff. Cojimar. Upper Oligocene. 12/30/34

1405. Poorly consolidated Ls. gravel along rd. S. of bluff toward R.R.

12/30/34

1406. S. of 1405.

1407. At gate in trail N. of culvert No. 21 on R.R.

HABANA PROVINCE

1408. Cut on Hershey R.R. just E. of trail N. on E. side of Guanabo
Gorge at Km. 26. About 400 m. E. of Rio Guanabo. Ls. gravel.

12/30/34

1409. E. edge of Casa Blanea, N. of Hershey R.R. on rd. to Cojimar,
due S. of 978. Ls. gravel. 1/13/35

1410. E. of Casa Blanea, V> km., and S. of Hershey R.R. Ls. gravel.

1/13/35

1411. In R.R. cut ±700 m. E. of Casa Blanea, just E. of 1410 but on
R.R. 1/1.3/35

1412. N. edge of Baez, S. of Cumbre. Cretaceous. Radiolaria. 1/27/35

1413. Km. 19. 1/27/35

1414. Km. 19.2. Holes for foundation of tobacco barn. 1/27/35

1415. Km. 24.4. Agglomerate cf. with that S. of Fomento. 1/27/35

1416. Km. 25. 1/27/35

1417. SW. of Cabaiguan, 3.5 km. (Antonio Perez). May be Eocene.
1/28/35
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141S. E. of Cabaiguaii, 1 km., on C(!. of Km. H68.4 E. of Habaiia.

1/29/35

1419. E. of Cabaigufui, 2 km., on C(J. Km. ;;6».4 E. of Habana. 1/29/35

14211. I-:, of Cabaigiian, 2.:! km., Eoeeno .^ 1/29/35

1421. IS. of Guayos. 2 km., on CO. between Cabaiguau ami Saneti Spiritus,

Km. 275 E. of Habana. 1/29/35

1422. CC. Km. 375.5 E. of Habana, Lonia Fiagua, between Cabaiguan
(KuL 367.4) and Saneti Spiritus. Upper Cretaceous. 1/29/35

1423. CC. Km. 377.1 E. of Haliana between Sancti Spiritus and Ca-
baiguan. 1/29/35

1424. CC. at Km. ;!76.7 E. of Habana or 3.5 km. E. of Guayos between
Cab.iigiian and Sancti Spirilus. 1/29/35

1425. X. of Vista- Hermosa, .6 km., crest on road NE. of Sancti Spiritus

on road to Zaza del Medio. (VH. is "Moza" on Militar Map No.
31. Ch-etaceous. 1/29/35

1426. N. slojie of liill at Vista Hermosa lying directly upon Is. 1/29/35

1427. N. of N. turn of road, l.M km., W. of T\inicu on road to Isabela.

(Isabela is a finca in general diiection of Caja de Augua).
Upper Cretaceous. 2/1/35

1427A. Due E. of 1427 in field, 1 km. W. of Tunicu, on N. side of road.

142S. N. of CC, M.2 km., on load to Arrovo Blanco in airoyo bank.

2/2/35 I

(^AMAGUEV PROVINCE

1429 - 1436 in continuous series up hill (S. slope of Lonia La Quinta)
with 1085 which is about .2 km. SK. of Arroyo Blanco on rd. to

Majagua, 1085, 1429-1433 in Eocene. 2/3/35

1432. Ls. cliff. Sec 1429.

14;i3. (^i-est of hill, about .7 km. SE. of Arrovo Blanco on road to

Majagua. 2/3/35 (7)

1434 - 1436 Continuous sequence in Oligocene SK. of 1433.

1436. Al)out 1 km. SE. of Arroyo Blanco. Continuation of 1435. 2/3/35

1437 - 1440. In sc<|uence on same hill as 1429-36 by another trail.
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1437. N. 58 E. of 1U85, (JUU ft., aiul ecjuiviileut to lioi and 1431^. Mi^b
Eocene? 2/4/35

1438. E. of 1U85, 3UU in., and equivalent to 1432. 2/4/35

1439. On crest of ridge, iiigliest Eocene equivalent to 1433. 2/4/35

1440. Ahont 1 km. 8. of 1085 in tield and stratigraphically lower. 2/4/35

1441. Finca Baldivia, about 2 km. S. 10 E. of Arroyo Blanco. 2/4/35 (2)

1442. S. of Arroyo Blanco, 2 km., along ridge. 2/4/35

1443. iS. of Arroyo Blanco, 2.5 km., Oligocene. 2/4/35

1444. First river crossing S. of Arroyo Blanco on road to Jatibouico
near Vega de Varga 1 km. S. of Arroyo Blanco. 2/4/35

1445. On road to San Marcos about 1 km. NE. of Arroyo Blanco, at

base of hill. 2/5/35

1446. Finca Manuel, about 4 km. E. of A. Blanco on rd. to Santa Teresa.

1447. Finca Naranja China, 1 league W. ,of Santa Teresa, about 2 mi.
E. of Arroyo Blanco on W. eilge of finca. 2/5/35

1448. Finca Naranja China, about 2 1-4 mi. E. of Arroyo Blanco. Eocene.
2/5/35

1449. Streets of Arroyo Blanco, upper beds in town. (In part equivalent
to 605.) Eocene. 2/5/35

1450. Streets of Arroyo Blanco, lower beds in town. 2/5/35

1451. Finca Panano Verde about 1 league SE. of Arroyo Blanco.
Oligocene. 2/5/35

1452. Fiist cut S. of Colonia Cristales de Jatibonico. Cut W. of Grua
10, Hml. Juan Criollo. Oligocene. 2/5/35

1452A. In bank of Arroyo Cristales on Arroyo Blanco -Cristales road (1
leag-ue SE. of Arroyo Blanco). Oligocene. 2/6/35

1453. Finca Santa Teresa (or Quesada in part) bordering it and Quita
Pesares. 2/7/35

1454. Small hill N. of Loma Yucatan Km. =: N. of Camagiiey City.
Rudistids.

1455. Arroyo Montejo on Camagiiey City-Maraguan road. 2/8/35

1456.
_ About N. 30 E. of Loma Mina, on Camagiiey City-Maraguan road.
(Geographically clo.se to 1067.) 2/9/.".5
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1457. Fiiica Junquito, 1 km. E. of San Antonio on Maraguan road.

Eocene f 2/9/85

1457A. ('liert from near 8an Antonio on Marajjnan road.

1458. FincM ,Jnn<iuito, about 2U0 ni. E. of 1457. 2/9/35

1459. Finca Rio Blanco on Najasa road, about 24 km. S. of Km. 280
on '

' Cuba '

' R.R.X. Igneous-sedimentary. 2/11/85

14611. Banks of Arrovo Hondo S. of Camagiiey City on road to Najasa,
±26 km. S. of Km. 280 on R.R. 2/10/35

1461. S. 50 E'. of house at Arroyo Hondo forks, i/j km., S. of Pila,

±27 km. S. of Km. 280 on R.R. 2/10/35

1462. Finca El Asiento y San Jose along roa<l. Rudistid bed, on E-W. rd.

2/10/35

1463. Ojo de Agua, SE. corner of Finca Lonia Alta. 2/11/35

1464. Finca Belen (beds with Orblgnya, Salenia, Tampsia). 2/12/35

1465. Finca Belen, stratigraphically above 1464, with Tifanosarcolites.

1466. Serpentine terrain, 12 km. N. of Camaguey.

1467. Light green tuff on road along S. side of Finca Chorillo. Coarse-

graineil sample from 2 km. E. on same road, 50 km. SE. of

Camagiiey. 2/10/35

1468. S. edge of Nuevitas, marly ss. and ss. leilges at cemetery on road

to Belen. 2/15/35

1469. Heneguen factory, 6(Hi m. S. of first inlet W. of Ft. Santo Do-

mingo, NW. of Nuevitas. 2/16/35 (1)

1470. Km. 67 Norte R.R., NW. of Nuevitas. 2/16/35 (2)

1471. Km. 67 Norte R.R., weathering products, nodules above. 2/16/45

1472. Km. 71 Norte H.R., N. of Nuevitas.

1473. NE. of 1472, 4()()-45(i ni. (Km. 71 on R.R.) Eocene. 2/16/35

1474. Nuevitas, 1 block S. and 1 block W. of overhead R.R. bridge.

2/17/35
1474. -1484. Eocene.

1475. Nuevitas, 1 block N. and :'. blocks E. of Hotel Accra de Marti.

1476. Ripraj) along Nuevitas beach, about Km. 73 on R.R. to Pastelillo

(taken from cut at Km. 74).
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1477. Km. 73.5 on R.R. to Pastelillo. 2/18/35

1478. Km. 74 on R.R. Pastelillo. 2/16/35

1479. Between Km. 73.5 and Km. 74 on R.R. to Pastelillo. Geographic-
ally equivalent to 724 and 725.

1480. Km. 75 on R.R. to Pastelillo. 2/18/35

1481. Km. 75.5 (Patio) on R.R to Pastelillo.

1482. Km. 76.3 on R.R. to Pastelillo.

1483. Pastelillo Station on R.R. E. of Nuevitas.

1484. Near end of Norte R.R., about 1 km. NE. of Puerto Tarafa.

1485. S. of Puerto Tarafa, .5 km., in road cut.

PINAR DEL RIO PROVINCE

1486. Summit of Martin Mesa road, N. of Mariel-Guanajay carretera.

Quarry on E. side of road. Ls. gravel consolidated. 2/22/35

1487. In road to Martin Mesa about 50 ft. E. of gate to Naval Acad,
at Mariel. 2/22/35

1488. At junction of road to Naval Acad, (from Mariel) and road to

Martin Mesa; just S. of Naval Acad. gate. Continuous with
1217 (to S.) and 1487 (to E.). 2/22/35B

1489. In Mariel-Naval Acad, road about 50 m. S. of gate to Acad,
and stratigraphically below 1217. 2/22/35D

1490. Just N. of road to Central San Ramon on Guanajay-Mariel Car-
retera. 2/22/35

1491. CC. cut, 4.8 km. W. of Caimito, Km. 39.9 W. of Habana. (West
end long cut). Oligocene. 2/22/35

HABANA PROVINCE

1492. Around house of Chinese Legation on Finca Cruz de Piedra,
about rb-8 km. S. of Cruz de Piedra Sta. on electric R.R. to

Guanajay. 2/22/35

MATANZAS—SANTA CLARA PROVINCES
(Motembo village is in Matanzas Province, the oil field is in Santa

Clara)

1493. Surface cliert over seijientino. Motembo. 3/5/35

1494. Serpentine from San Juan well No. 9, 1317'. Also pieces from
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between llUU' nud 1440'.

149'). Serpentine. Mnteinho Mining Co., No. 4 at 152 feet. Note niag-

nesite. 3/5/35

1496. Hard glassy rock. Motembo Mining Co., No. 4, 141-152 ft. ;>/5/35

1497. Pink eartli ami serpentine from gas seep at Vesubio, (i km. SE.

of Motenit)o Mining Co. Pink eartli is algfP.

149S. Pumice and tuflf, 500 m. SW. of mill at C. Soledad, Cienfiiegos.

In reforestation plot. Gift of Cl-.as. Thrall.

1499. (See 1496.) Motembo Mining Co.. No. 4, 141-150' api)roxiniately.

Hard rock resembling volcanic glass. St. Elias claim. 3/6/35

1500. Opal from lioulder by cane R.R. on Vesubio, Motembo. 3/15/35

1501. White efflorescence on serpentine cuttings. Motembo. 3/15/35

1502. Peat. St. John well 31 about 20(1'. Donated by Mr. Macari.

1503. Volcanic glass. Fragments (ui surface, Motembo. 3/15/35

15(14. CC. Km. 319.3 E. of Habana, 8.3 km. E. of Santa Clara. With
Mr. Tlirall. Pre-Habana? Eadiolaria. 9/28/34

1505. San Juan No. 11, 90-120 ft. Motembo. 4/3/35

15(»6. Finca Las Civices, 6 km. E. of Motembo, Santa Clara Province.

3/7/35

1507. Magncsite, Vesubio, \V. of Motembo village. .3/27/35

1508. St. Jolm "cellar" at Vesubio, W. of Motembo village. Low tiat

terrain.

1509. S. of serpentine-sedimentary contact, 50-1 00 m.. at \>subio. Eocene
contact with Dictyoroini.'^. ;)/26/35

1510. N. of Motembo, 2 km., near sedimentary contact, in patch of
Ftilmii r/(tl, 3 km. S. of San .luan. Focene. Im])ort;'Ht. 4/6/35

1511. Motembo Field (S.C.) serj)entine altering to chert. 2/3/35

1512. Motembo, S.C. Varelo No. 1, 9S(» ft. NW. corner San Juan. Santa
Clara Province. 2/3/35

1513. W. of Motembo village, 1 km., cherts and sediments S. of cane
R.R. Matanzas Province. 4/12/35

1514. Opal from seri)entine. Motembo.

1515. NW. of Motembo village. 2 km., Mataiizas Piovince. Surface ])eb-

l)les of fossil wood.
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ORIENTE PROVINCE

1516. SE. of Media Luna, 10 km., on road to Pelon in the junction

to Niquero. 5/13/35

1517. La Junta, finca of Carlos M. de Cespedes, 16 km. SE. of Media
Luna. Oligocene. 5/13/35

1518. Rock from culvert at entrance to Finca Cabo Cruz, 28 km. SE.
of Media Luna. Eocene. 5/13/35

1519. SE. of Media Luna, 28.1 km., about 3 km. SE. of Sevilla Arriba.

Upper Eocene. 5/13/35

1520. Hard green shale, .5 km. N. of fault scarp N. of Ingenio Cabo
Cruz. 5/14/35

1521. N. of fault scarp in rd., 2 km., from Ingenio Cabo Cruz 200 m. N.
of syncline. Bictyoconvs, clastic Is. Eocene. 5/14/35

1522. N. of Cabo Cruz fault scarp in road cut, 4 km., elastic Is. 5/14/35

1523. El Toro, W. of Ingenio Cabo Cruz. Two Clypeasters, gift of Sr.

Juan Vazquez Orozco of Ingenio Cabo Cruz. Pliocene?

1524. Street cuts in E. edge of Manzanillo (equal Neua Machado beds).

Consists of B, C, D, and E. 5/12/-5/15-16/35

1525. Basalt. Finca de Ramon Munes, 16 km. SE. of Yara, just N. of

seep. 5/17/35

1526. From cut in trail to Rio Manacas, near house of Don Ramon
Munes, 16 km. SE. of Yara. 5/18/35

1527. Sand and red ss. lying above tuff beds, 1.5 km. N. of west turn

Rio Jicotea, .3 km. E. of Don Ramon's house, 16 km. SE. of Yara.

5/19/35

1528. Loma de la Torre, 3 km. N. of Jicotea; ;tbout 6 kjn. NE. of Don
Ramon 's house. 5/19/35

SANTA CLARA PROVINCE

1529. Motembo area. Aptv. beds, Finca Colonge, 4 km. E. of Vesubio.

Note veinlets. 5/30/35

15.'>0. Seirientinc altering to nia^iiesite. St. Jolm well, Vesubio. 6/1/35

ORIENTE PROVINCE
15."'il. ( 'lialeedony with lacey sti'ucture. Finca (h^ Don Kiiinon Muniz, 16

km. SE. of Vara, Rio Manacas.

15-')2. .Jobabo, couiiliv ha.'^alt coxeriiig terrain. Maclama Mining. Ce.

5/3/35
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lol-iM. Country lock at stamp mill, Maclama camp, Jobabo. 5/28/35

15.'54. Intrusive rock at Maclama camp, Jobabo.

1535. Bottom of shaft (70') Maclama camp, Jobabo. 5/11/35

1536. "Iron Hill", ore at surface, Maclama Mining Co. Jobabo. 5/7/35

15;!7. ''Iron Hill", Maclama Mining Co., Jobabo. Decomposed rock at

foot of workings.

1538. Sediments from W. side or slope of "Iron Hill". Dip into

"crater" Jobabo. 5/7/35

1539. Seiliments. Same as 1538 but from tunnel. 5/8/35
1540. Porphyry lying above 1539 in tunnel. Jobabo. 5/8/35

1.541. Aiidesite? crater of "Iron Hill" occurs aroun<l green rock (1542).
Jobabo. 5/11/35

1542. Greenish i-ock. Little W. of middle of ''crater" occurs inside of

1541. 5/11/35

154."). *S])ecular iron in iron ledge, 1 km. E. of Maclama camp. 5/6/35

1544. Ls. 100 111. K. of "Iron Hill". 5/7/35

1545. Ls. dipping under cliert on W. side of crater, 2(1(1 in. S. 67° W.
of "Iron .Hill". 5/8/35

1546. "East contact", 200 m. S. of "Iron Hill".

1547. "West contact". 200 m. S. and 70 m. W. of 1546.

1548. Ls. with ejiidote, Maclama claim, Jobabo.

CAMAGUEY PROA^NCE

1549. Black basic igneous boulder enibcilded in consolidateil beach, E.

tip of Cayo Alto. 6/20/35

MATANZAS PROVINCE

1550. Well 52 feet deep, 1 km. S. 30° W. of Central Alava. Oligocene.

6/26/35

1551. Well 375 feet deep, Batey Central Alava samjile from cuttings.

Lower Oligocene. 6/26/35

1552. Bottom of 1551 well, 375 ft. Same fauna as 1551. 6/26/35

1553. Km. 202 United R.R., or .5 km. S. of Km. 213 on CC, 23 km.
E. of Colon church. Schizaster. Oligocene. 7/13/35

1554. N. of Colon, 1 km., on roail to Banaguises. 7/13/35
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1555. N. of Colon, .!) km., in quanios and .48 km. NE. of Granja.

Oligoeene. Stratigiapliifally 1555 is piobal)ly higher than 1042

and lower than 369. 7/15/35

1556. Finca Josefina, .'> km. N. of Colon on rd. to Banaguises. Lower
Miocene. 7/13/35

1557. N. of Km. 4, 1 km., W. of Colon on CC. on N. slope of hill. Lower
Oligoeene.

1558. Km. 224 CC, 4.5 km. W. of Matanzas-Santa Clara boundary.

7/14/35

1559. Km. 230.4 CC. just W. of Cascajal. Tuff series. Lower Cretaceous.

7/14/35

1560. Km. 230.9 on W. edge of Cascajal, Eocene cgl. 7/14/35

1561. Granja ''Alvarez Reynosa ", 1.2 km. N. of Colon. Well 23 varas

deep. 200 m. W. of house and 2(Mi m. S. of quarry, 1555. Lower
Oligoeene. 7/15/35

1562. Well 35 varas deep, lUO m. N. of buildings of Granja "Alvarez
Reynosa", 1.2 km. N. of Colon. Eocene f 7/15/35

1563. Granja ''Alvarez Reynosa", sweet potato field, 200 m. S. of build-

ings. Lower Oligoeene. 7/15/35

1564. Finca Suvenir, 3.7 km. N. of Colon on road to Banaguises, W.
side. Tinguaro muds. Oligoeene. 7/15/35

1565. Batey Alercedes at W. entrance, in^R.R. cut 10 km. S. of Colon.

Lower Oligoeene. 7/15/35

1566. SW. edge of Central Mercedes Batey, 96 foot well. Turritella.

Lower Oligoeene. 7/15/35

1567. Mercedes Batey, 150 m. S. of stacks. Lower Oligoeene. 7/15/35

1568. S. of Aguica Station, 1 km., 9 km. E. of Colon. High in Giiines

Is. fMiocene. 7/16/35

1569. Finca Aguedita, 8 km. SW. of Los Arabos on cane line to Jacan.
Oligoeene. Shallow well. 7/15/35

1570. Pijuan, at enlace de Tinguaro. Oligoeene. Adelina fauna.

1571. N. 45 E. of stacks of Central Mercedes, 100 m., 10 km. S. of
Colon. Lower Oligoeene. 7/15/35

1572. E. of Batey of Central Mercedes, .8 km., equivalent to 1571. Lower
Oligoeene. 7/18/35
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157;!. Boulder, surface, Motenibo. Obsidian altering to serpeutine. See
1574. 7/2U/35

1574. 01)sidi."n altering to MgCOa, Motenibu, San Elias No. 10.

a- 175'

b- :^15' ('M bbls. of naptlia)

1575. S. of Ingenio Saratoga, '/j km., (Beruiudez '.V2:'>.)

1575A. X. 5U K. of Motenibo, 1 knh, near Colonge cane line crossing.

7/20/85

157(i. Central Alava, new well at water cooler. Lower Oligocene. Excel-

lent. 7/22/35

1577. S. slope of Lonia Babanasi, S. of Itabo. Ls. and sand. Ls. washed
with HCL. 7/28/35

HABANA PKOVINCE

1578. In road to coast aliout 8(1 ni. N. of Penas Altas Station on Her-

sliey R.H. Brown sandy shale. Ui)per Cretaceous. 8/25/85

157!>. Stratigraphically above 1578, gray marl and siliceous lenses with

Radiolaria. Eocene. 8/25/35

1580. Stratigraphically above 1579, white marl. 9/25/85

1581. Stratigraphically above 1580 and just below Giiines Is., white marl,

just above bend in rd. of Pehas Altas Station. Note spine and
barnacle. Eocene. 8/25/85

MATANZAS PROVINCE

1582. Elevateil beach at Castillo El Morillo, at entrance to Kio Canimar
on E. side Matanzas Bay. Mollusks and corals.

158.8. Soft leiise within 491)8, K. bank of Rio Canimar, about 8-4 km. S.

of Morillo. this is Carco (Cuban Atlantic Refining Co.) loc. 4968.

Late Tertiary. Palmer and Bermudez, Mem. Soc. Cubaiia Hist.

Nat., vol. 9, No. 4, 1985, is based on this material.

1584. Last outcro)) on E. side of Rio Canimar X. of cuartel, about 1

mi. S. of mouth.

1585. \V. sirle Rio Canimar about 2 mi. S. of mouth (where small palms
commence), 1st large cut N. of Andaribel.

158(i. About .') mi. S. of mouth, Rio (janimnr makes an S. turn. Bowden
i;ori/.on. Tliis is Carco ((hil)an Atlantic Refining Co.) ioi'. 4974.
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1587. S. of Mayajigua, V2 km., Santa Clara Province. Carco (Cuban

Atlantic Refining Co.) loc. 2096. Haimea c.speransen.sia.

1588. aiiell loc. 15;J2. (See Palmer loc. 1341.) CC. Km. 194 (4 km. E.

of Colon). Flat Clypeiuster.

1589. Sliell loc. 1534. (See Palmer loc. 1342.) Km. 196.9 CC, Km. 6.9

E. of Colon, about 100 m. N. of creek. (TschopiJ)

1590. Aptychus beds at seep, 6.3 km. N. 45° E. of Central Dulce Nombre,
N. of Los Arabos. Aptychus beds. 11/11/35

1591. Cabezas quarries in town. This is 843. {Brissoid^ s zone.) 9/3/35

1592. Omitted.

1593. S. side of Yumuri Gorge, at tannery. 8/3/35

1594. Hill V2 km. S. of Guanabana. Chalk. Lower Principe. 12/3/35

1595. Km. 16.2 E. oi' Matanzas on CC. sli., cgl. Radiolaria, echinoid

fragments, rudistids fragments (reworked?), igneous boulders.

12/8/35

1596. 16.6 km. E. of Matanzas, on CC. near bend in roail. 12/8/35

1597. S. of Limonar on road to Limones. Serpentine and Giiines Is.

12/8/35

1598. N. of Central Limones, 214 km., at Finca San Juan Bautista.

Echinoids (cf. Cervantes). 12/9/35

1599. N. of Central Limones, 3i/^ km., at Finca Laguna de Paula. Ser-

pentine BvifixoidfS zone contact. 12/9/35

1600. S. 65° W. of Central Limones, 800 m. Ant hill debris. Eocene.
Probably Principe. 12/9/35

1601. S. 75° W. of Central Limones, 500 m. Ant hill debris. Lower Prin-
cipe. 12/9/35

1602. About 1 km. S. of Central Limones, 100' N. of Omphalocyelus loc.

Cretaceous. 12/14/35

1603. S. of Santa Ana, 1 km., E. of Limones. 12/10/35

1604. E. of Central Limones, 5 km., on N. side of valley. Diabase.
12/10/35

1605. E. of Limones, ^Vo km.. Giiines Is. diabase contact. 12/11/35

1606. E. of 1605, 100 m. Angular fragments in diabase rock. 12/11/35

1607. Limestone near serpentine contact. Reddish-brown rock from zone
between Is. and ser]»entine 3 mi. ENE. of Limones, near creek.

12/11/35
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KiOcS. Ls. at diabase fuiitac-t, 1.5' from contact. Km in. VV. of 1()U7.

l(5uy. W. of Fiiica Patrona, :200 ni. Ant hill ilebiis. Upper Principe.

12/11/35

Kiln. SW. of Patrona. 1 km. Eocene Is. 12/11/35

1011. VV. of Batey Limones, 1 km. Cane R.R. cut just above chalk. Mid-
dle Eocene. "12/11/35

1612. S. of Saratoga, 4UU-5UU ni. Mi(hne Eocene. 12/12/35

16l;i. S. 65° W. of Saiatoya, .7 km. Middle Eocene. 12/12/35

161-1. Manuelita on Guira-Saratoga cane R.R. Marl between chalk, 3 mi.

SE. of Central Saratoga. 12/13/35

1615. S. of Manuelita, 7ii(i m., on cane R.R. Middle Eocene. 12/12/35

1616. (ionzalo, about 7 km. N. of Guira. Eocene. 12/13/35

1617. S. of Limones, 6U() m. Volcanic deliris. Cretaceous plus Eocene.

12/14/35

1618. E. of Ingenio Triunfo, 1V> km., NE. of Limonar. Upper Cretaceous.

12/15/35

1619. Battino, 6 mi. NE. of Limonar, light green tuff. 12/15/35

162(1. CC. Km. Us.4; S.5 km. \V. of Jovellanos. 12/15/35

1621. CC. 9.4 km. \V. of Jovellanos, Km. 147.5 E. of Habana. Rudistids.

12/15/35

1622. CC. Km. 144.2 E. of Habana ; 12.7 km. W. of Jovellanos. Rudistids,

Cas.sidulus. 12/15/35

1623. Between Ibarra ;ind CC, 17 km. E. of Matanzas. 12/16/35

1624. Km. 17 L. of Matanzas on CC. Hill on N. , side of CC. Middle
Eocene. 12/16/35

HABANA PROVINCE

1625. Near Sage widl. Km. NW. of ('am])o Florido. Up]ier Cretaceous.

CAMAGUKY PROVINCE

1626. C. .latibonico R.R., 500 m. S. of C(J. crossing on Ramal Juan
Criollo. Oligocene-Miocene. 12/16/35

1627. X. of (."C. crossing, 20ii m., i>n l\am:il .loan Criollo. Oligoccne.

C. Jatibonico. 12/26/35
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16'28. 8. of Grua 1', Km iii. Rainal .luau Ciiollo. (!. Jatilxiuico. Oligoceue.

12/:36/;:!5

1629. N. of Grua 2, 200 m. Ramal Juan CrioUo. 12/27 /;15

16.'{0. Low cut S. of Grua 3, at school. Eamal Juan Ciiollo. 12/27/35

1681. Low cuts S. of Grua 4. Cgl. at S. end with Aptychus and chert

and Is. (Cretaceous?) pebbles. 12/27/85

1682. Near 1st creek N. of Grua 4. Juan Criollo. Oligocene. 12/27/85

1688. N. of Grua 4, 875 m. Hanial Juan Criollo. Probably geographically
=602. Oligocene. 12/27/85

1684. S. of switch to Ramal Trilladero (or Valle), Oligocene. 12/27/35

1635. About 150 ni. (1st cut) N. of switch to Ramal Valle, C. Jatibonico.

Oligocene. 12/26/35

1686. At new Grua, Km. 9 -1-280 m. Ramal Juan Criollo. Oligocene.

12/27/35

1687. Cut at N. end of monte, just S. of Grua 9 (about .1 km. S.)

Ramal Juan Criollo. 12 /27/35

1688. S. end of deep cut about 1-4 km. N. of Grua 9, Juan Criollo.

Oligocene. 12/27/35

1689. Same as 1638 but may contain some Eocene. Fault. Eocene against
Oligocene. 12/27/85

1640. Deep cut N. of Grua 9, Ramal Juan Criollo. Eocene. 12/27/35

1641. Field on N. side of F. C. Cuba, approximately 800 m. E. of
Paradero Trillo ; approximately 5 km. E. of Jatibonico. Cassidulus.
12/28/35

1642. Approximately 3-4 km. W. of Grua 9, beginning of curve. Ramal
Criollo. Oligocene. 12/28/35

1648. End of curve, about 3-4 km. W. of Grua 9, Ramal Juan Ci-iollo.

Oligocene. 12/28/35

1644. Just S. of Ramal to Jobo 1, in field. Oligocene. 12/29/85

1645. Curve N. of Jobo 2. Oligocene. 12/29/35
1646. Cut just N. of Jobo 5. Marl without Lepidocyclina. Oligocene.

12/29/35

1647. SW. of Jobo 6, lA km. Cgl. and Marl. Eocene plus Oligocene.
12/29/35

1648. Curve N. of Jobo 6., C. Jatibonico. Cgl. Is. with Lepidocyelinas
and marl. Oligocene. 12/29/35

1649. S. of Jobo 7, .2 km. Oligocene. 12/29/85
1650. Batey Cristales at Grua Alicia 2, C. Jatibonico. Oligocene. 12/30/35
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1651. Field N. of Kauial Cristales, approximately '.i-4 km. E. of Alicia 2.

Oligocene t-oial leei witu {'liipi ((.•iter roltcatii. 12/3U/H5

H}52. Cane fiekl appioxuiiMU'ly Ldd iii. N. of Batey Cristales. Kehiiioids.

Oligoceue. ]L'y;^u/;;5

165;t. First lut (in Kaiiial \ alle, approximately .- km. E. of switch from
Ramal Juan Ciiollo. Oligocene. 12/30/35

1654. E. of switch on Kamal Valle, 114 km., or IY2 km- W. of Valle 1.

Oligocene. 12/30/35

1655. E. of switch on Ramal Valle, 2 km., or 1 km. W. of Valle 1.

Eocene. 12/30/35

1656. First curve, 1.2 km. W. of Griia Valle 1 km. W. end is Eocene, E.

end is Oligocene. 12/30/35

1657. Cane field above cut 1656. Oligocene. 12/31/35

1658. Low cut V. km. W. of Valle 1. E. end of cut. Oligocene !> 12/31/35

1659. Low cut just E. of Valle 1, C. datilmnico. Oligocene. 12/31/35

1660. Long cut iS. of Y switch on Ramal Valle. C. Jatihonico. Oligocene.

12/31/35

1661. Cut .3 km. N. of Valle 5. White marl with 1626 fauna. Oligocene-

Miocene. 12/31/35

1662. N. 40 W. of Mangui.d, 7li(i m., ap|iro.\imately Id mi. N. of Jati-

l)onico. Upper CretiK-eous. 1/1/36

1663. \. of Jatihonico. 1/1/36

SANTA CLARA PROVINCE

1664. Low cut approximately 1 km. S. of Rio Jatihonico, approximately
3 km. N. of Grua Blanquizal, Ramal Pelayo. C. Jatihonico. 1/2/36

1665. S. of Rio Jatihonico, l..'l km., on Kamal Pelayo, C. Jatihonico.

1/2/36

1666. N. of small creek, ..'! km., 1 km. \. of (Irua Blan(|ui/,al, Kamal
Pelayo, C. Jatibonico. 1/2/36

1667. N. of Grua Blanjuizal, 2.30 m., on Kamal Pelavo, (!. Jatihonico.

1/2/36

1668. Curve V> km. S. of (ii'ua Blan<(uizal, Kama! P(davo, C. Jatihonico.

1/2/36
'

1669. Long cut 1 1-4 km. SE. of Grua Blanquizal and 1 km. NW. of En-
tronque Ciego CaV>allo, Ramal Pelayo. C. Jatihonico. 1/2/36

1670. Just NW. of .switch to Ciego C!ahallo, (!. .latihonico. l/2/:i6
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CAMAGUKY PROVINCK

1671. Ranial Aiigeliiia, quaiiy in Giiiiu's Is., 1^^ km. N. of Gi'ua 1, C
Jatibonico. l/LJ/oti

1672. Ramal Melones, 1/2 km. W. of Gmia Alvaiez, 0. Jatibonico. l/2/;i6

167.'). Eamal Bernal, 0. Jatibonico, beginning of curve 2 km. S. of En-
tronque Miilas. Just under Giiines overlap. 1/2/86

MATANZAS PROVINCE

1674. N. of Los Arabon, 2-2 V^ km., on R.R. to Altamisal. Oligoeene.

SANTA CLARA PROVINCE

1675. Well, Huflf finca, 2 km. N. of CC. at point 4 km. W. of Manacas.
Ciiert is from 1 km. N. of Huff house in creek. 1/18/36

1676. NW. of entrance to Huff finca, 5. .5 km., 4 km. W. of Manacas.
Altered corals Is. 1/28/36

1677. NW. of entrance to N. H. Huff finca, 12 km., very near to Jiqui-

abo, in bed of creek.

1678. Finca Union, 15 km. NW. of Manacas. FOligocene cgl. with Apty.
boulders. 1/18/36

1679. W. of Manacas, 8 km. Mordazo gravels. 1/19/36

1680. Oligoeene f Cgl. under gravel, 4 km. W. of Mordazo. 1/19/36 .

1681. E. of Caseajal, .5 km. Flat Ls. Oligoeene? 1/19/36

1682. Jiqui, 6 mi. N. of Mordazo on Central Washington cane R.R.
Eocene, lower, middle or upper.

1683. Jiqui, 6Y2 nii. N. of Mordazo on C. Washington cane R.R. Well
sample.

1684. In first curve SW. of Jiqui on cane R.R. of Central Washington,
approximately 51/2 mi- N. of Mordazo. 1/20/36

1685. N. of CC, 1^2 km., on cane R.R. to Jiqui and Alvarez (south end
of R.R. is 3 1-4 km. E. of Caseajal on CC.) Green igneous rock.

1/20/36

1686. Well, 300 m. N. of S. end of C. Ramona eane R.R. at junction
of road N. 75° W. 25 ft. deep, oysters. (400 m. E. of Jiquiabo or

5 mi. NE. of Mordazo). 1/21/36

1687. N. 60° E. of S. end of C. Ramona R.R., 1 km., NE. of Jiquiabo.
Miocene? 1/21/36
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1H87A. E. of S. end of C. I\ain(in;i cniu' R.R., :! km., 4 km. K. of Jiquiaho.

Oligocpiic. l/21/;Ui

1688 W. of (V'litral San Isidro, 120 in. Subaptyclius. l/2r)/;!6

1689. W. of C. San lsi«lro, 2.4 km., on Kml. l?t']>ulilic'a at N. switch to

Ranial La Yaba. Miocene.

1690. W. of Central San Isiilro, 4.7 km., on i\ml. Iiejiulilica. Miocene.

1/25/H6

1(U)1. ESE. of Qnemada de Giiines, 6.4 km., at well near end of Ramal
Salvadoi' of C'. San Isidro. White marls with oysters; on Sul)-

aj)tychn.s. Miocene.

1692. Loma Mulata, 9 km. N. of Central San Isidro (near loc. 251).

1/26/36

1698. NW. of Qnemada de Giiines, 2i/) km., on Carretera. Eocene.

1/27/36

1694. WNW. of Ranclio Veloz 4.8 km., on San Isidro cane R.R. to Esjjer-

anza de Reyes. Aptycluis. 1/27/36

1695. NW. of Qnemada de Giiines, 2 and 3-4 km. Interbedded thin lime

beds and white marls. Upper Oligocene. 1/27/36

1696. S. of Rancho Veloz, 14.4 km., on C. Raniona cane R.R. to Jiquiabo.

Upper Oligocene. 1/27/36

1697. S. of 1696, 300 m. 1/28/36

1698. W. of Rancho Veloz, 11.2 km., on Ramal Socorro, at switch to

Chavez (1 km. E. of San Pedro) C. Ramona. 1/30/36

1699. N. of Rio Sierra, 200 m., on C. Raniona R. R. to Chavez, 10 km.
NW. of Ranclio Veloz. Aptychus. l/30/;i6

1700. Geographically loc. 199 which is dam 1 nd. E. of C. Raniona on
E. side Rio Maja.

1701. Garnet schist and actinolite. S. edge of batev V.. Ramona, 4 km.
E. of Rancho Veloz. 1/29/36

1702. Finca Santo Domingo, Arroyo Espindoia, s km. SSE. of Coralillo,

Granite. 1/29/36

1703. S, of Rodrigo, 3.3 km., 10 km. NW. of Sta. Domingo. ?Middle
Oligocene.

1704. E. of Cuatro Caminos, 2.5 km., which is between Manguito and
Calimete, S. of Colon. lichinoUimpas and Clyprasfer. (Tschopp)
Oligocene. :')/-V36

MATANZAS PROVINCE

1705. Along road to Central Puerto (Canasi) just N. of F.(!.C. Hershey.
Volcanic debris sediments. 3/22/36

1706. SW. end of Roca de Canasi. I'ossiblv a slide. Lower Principe.

. 3/22/36
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HABANA PEOVINCE

17(17. Apiii()yiiii;itt'ly li km. S. of Jaiiiiauitas, near Villegas well. Coji-

luar. U}>{)er Oligoceue.

1708. Km. ;!9 i)hi.s 1^00 m., F.C.U.H., NW. of Jarueo. Eoeene. -1/19/36

17(19. F.C.U.H. Km. :!9 phis 800 m. NW. of Jarueo. Cretaceous. 4/19/36

1710. F.C.U.H., cut loo m. NW. of Jarueo road crossing. ?Eocene.'

4/19/3b
SOUTHERN SANTA CLARA PROVINCE

1711. NW. of Central San Agustin, 12.3 km. (7.7 mi.) on Salto cane
R.R., .8 mi. N. of Rio Salto. Oligoceue. 5/1*9/36

1712. Bank of Rio Danuiji, 15.3 km. N. of Cenaal San Agustin on Salto

cane R.R. Oligoceue. 5/29/36

1713. NW. of Central San Agustin, 5.3 km. (3.3 mi.), on Salto cane
R.R. Orbitovydina. Cretaceous. 5/29/36

1714. S. 7 W. of Central San Agustin, 4.7 km. (3 mi.) Volcanic series.

5/29/36

1715. N. of Central San Agustin, 8.3 km., ly.y km. N. of Covadonga.
Orbitoids. Eocene. 5/29/36

1716. SW. of Palmira, 4.2 km. (2.6 mi.), on Carretera. Large spines
and orbitoi<ls. Tertiary. 5/29/36

1717. SW. of Palmira, 9 km. (5.4 mi.), on Carretera to Cienfuegos.
Branched spine. Oligoceue. 5/29/36

1718. NE. of south end of Cienfuegos carretera, 1.8 km. (1.1 mi.)
Large spines, orbitoides. Cgl. 5/30/36

1719; From Cienfuegos end of Carretera, 2 km. (1.2 mi) Same series

as 1718. High in Oligoceue. 5/30/36

1720. N. edge of Manacas, 5 km. N. of Cienfuegos. Echinoids and
orbitoids. Oligoceue. 5/30/36

1721. Tan marls, 4.7 km. (3 mi.) SE. of Rodas on Cienfuegos-Rodas
road. Cretaceous. 5/30/36

1722. SE. of Rodas, 3.9 km. (2.4 mi.), on carretera. Chert replaced
Is. with Foraminifera. Eocene? 5/30/36

1723. SE. of Rodas, 5.6 km. (3.5 mi.), on carretera. Orhiiocydina. Up-
per Cretaceous. 5/30/36

1724. N. of Manacas, 2.2 km. (1.4 mi.), which is 5 km. N. of Cienfuegos,
on carretera. Orbitoids. fEocene. 5/30/36

1725. E. of Central Manuelita, 1/2 km. Tiianosarenliies, Tam'p.na?

1726. Radiolariau Is., 21/2 mi- SW. of Ariza, 3 km. ENE. of Central
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Manuelita. 5/31/36

1727. Volcanic series, IV2 kni. NE. of Aiiza, 011 cane R.E. Filled blebs.

Cretaceous. 5/31/36

1728. Fiiica Covuduiiga, 2 km. NE. of Ariza on cane K.R. Coco used for

mortar. 5/31/36

1729. Fields V-i km. W. of Central Manuelita, along cane R.R.Ammonites,
rutlistids, Foraniinifera. Crclaceons. 6/1/36

1730. Finca Columbia on Manuelita-Central Manuelita cane R.E. 500

m. N. of Rio Anaya, 2.2 km. S. of Manuelita Station of F. C.

Unidos Habana. Cnert replaced Is. with Bicfyoconus.

1731. 8. of Central Manuelita, 1 km. Field near cantera. Orhitocyolina

and stellate orbitoids. Upper Cretaceous. 6/1/36

HABANA PROVINCE

1732. Alexander well, apjiroximately 16UU ft. deep. 2 mi. (approximately)
NE. of Barrei'as. Cretaceous. 9/3/36

ORIENTE PROVINCE

1733. Manganese mines in El Macho, 10 leagues E. of Central Pilon
(Cabo Cruz). Beach boulder and MN sample. 9/13/36

1734. Igneous boulder. Arroyo de la Cueva, 13 leagues E. of Central

Pilon. 9/14/36

1735. No. loc.

1736. Boulders in Arroyo or Rio Ocujal, 15 leagues E. of Central Pilon.

9/15/36

1737. Cu ore and sediments Jiio Le Bruja, approximately 2 km. N. of
coast, 17 leagues E. of C. Pilon. 9/16/36

1738. Corals (Pleistocene?) elevated beach at Ocuial. 25 ft. aljove water.

9/16/36

1739. Elevated (Pleistocene?) 150 ft. above water near Rio Turquino,
16 leagues E. of Central Pilon. 9/16/36

HABANA PROVINCE

174(1. C^uarry at about ;'.lst iSt. H('i)art() Koldy, E. side of Rio Alemen-
ilares. Habana. 1936

1741. Light marl gray, lying directly under and a part of the series

at 397 (on W. side of Lavvtou Hill, Habana, under 396). Eocene.



375 Haijaxa Provin'ce 101

Eadiolaria. 11/8/36

174_'. Dirty shales. Syiicliue 75U iii. (^aj)|Hoxiniately) S. of Mantilla road,

lilocene. Eadiolaria. 11/8/36

1743. Top of dirty shales on Lawton-Mantilla rd., 100 m. S. of inter-

section with Habana-Mantilla road. 11/8/36

1744. Low hill. Well debris. Approximately 2 km. S. of Playa Jaimani-
tas on Pinca de Maurieio, just !S. of Villegas, 14 v. deep. This
is resauiple of 1707. 11/15/36

1745. N. of Gampo Florido, 2.3 km., 100 m. W. of road to Guanabo. Up-
per Cretaceous. 11/24/36

1746. Finca Trinidad, 7.50 m. N. of Campo Florido-Majana rd. at a
point 1 km. hj. of iivo Tivo. Catopygus, coral, Piceharrettia and
1 sack of well debris. Upper Cretaceous. 11/24/36

1747. E. of Tivo Tivo (F. of Campo Florido J, 11/2 km., on N. side of
road. Same horizon as 1746. 11/25/36

1748. Fossil wood. Boulder in field, 3.2 km. E. of Tivo Tivo crossing

(E. of Campo Florido) on S. side of road. 11/26/36

1749. W. of San Miguel (E. of Campo Florido) Station, 100 m. Cre-

taceous How with blebs and opal. 12/1/36

1750. Dried vein asphalt (carbon mineral), .9 km. E. of San Miguel

station in creek bank approximately 75 m. N. of R.R. 12/2/36

1751. Marl, 2.3 km. NE. of Pirn (S. of C. Hershey) in carretera to

Hershey. Under lower Giiincs. Lower Principe. 12/3/36

1752. Ant hill, 21/2 km. (approximately) SW. of Hershey mill. Upper
Principe. 12/3/36

1753. NE. of Tapaste, 1 km., in carretera to Hershey. Lower Giiines.

Ujjper Oligocene. 12/4/36

1754. N. of Jaruco-Carmen rd., .6 km., junction on rd. to C. Hershey.

Ls. chips. 12/4/36

1755. Cherty beds in white ciialk. On E.R. just N. of Cucarache para-

dero which is 4.1 km. N. of Jaruco-Carmen junction with rd. to C.

Hershey.

1756. Upper beds in F.C. Unidos cut W. of overhead crossing just W.
of Jaruco Station. Lower Giiines. 12/4/36
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1757. Marl beds in Is. just helow 1756, stratigraphically F.C. Unidos
cut just \V. of overhead trussing W. of Jaruco Station. Lower
Giiines. 12/4/36

1758. Marl in F.C. Unidos cut at Jaruco, just W. of overheail crossing

stratigraphically below 1757. Lower Giiines. 12/4/36

17 'i9. S. of Peiias Alias, 1 km., ctii N. si<le of serpentine intrusion. Basic
igneous rocks. 12/11/36

1760. W. of San Francisco, 10(! in., on F.C.C. Hershey. Dyke material

in serpentine. 12/11/36

1761. NE. of Cantarana-Guatao rd. junction, 450 ni., at finea of Sergio

Carho, SW. of Arroyo Arenas. Upper Eocene or Eocene-Oligocene.

12/14/36

1762. Shell Mex. core well, 3.1 km. S. of San Pedro, S. of Guatac, 176',

spine ; 190', core. Surface rocks. 12/14/36

ORIENTE PROVINCE

1763. IIolguin-Gibara rd., 1 mi. SW. of Gibara. Unconsolidated gray

marls, slightly silted. Probably Pleistocene. 12/29/36

1764. Pleistocene or Recent elevated beach at Gibara. 12/29/36

1765. Eocene? cgl. on water front at Gibara. 12/29/36

1766. Tan sands and few shales at Mijial, 5 mi. (12.2 km.) E. of Holguin
on id. to C. Baguanos. Ujjper Cretaceous. 12/31/36

1767. Omitted.

1768. Same tan series as 1766, 1.3 km. S. 45" W. of Mijial. Pew igneous

boulders. 12/31/36

1769. Volcanic tuff lying over igneous cgl. Purial (Las Mantecas on
map), 8 mi. SE. of Holguin on C. Baguanos road. (16.7 km. SE.
of H.) 12/31/36

1770. E. of Purial (Las Mantecas on map), 1 km., 8.5 mi. SE. of Hol-

guin on rd. to C. Baguanos. 12/31/36

1771. K. of Purial, 1.8 km., on rd. to Central Baguanos. 18.2 km. SE.
of Holguin. Kocene. 12/31/36

1772. Oligocene? marls with a few Foraminifera, ;'>.5 km. SE. of junc-

tion of Macagua rd. at Purial (Las Manetas), 19.9 km. SE. of

H. 12/31/36

1773. Cut on Hamal Tac;imara, a|>])roi:imatelv (i km. SW. of C. Bagua-
nos. 1/1/37
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1774. Ramal Tacaiiiara, about 6 km. S. of C. Baguanos, st ratigraphic-

ally below 1773.

1775. Ramal Tac^maia, 1st cut NW. of Griia 2, about 6 km. S. of C.

Baguaiios. Below 1774. Corals. 1/1/37

1776. Near junction of Ramal Realengo with linea Principal to Oueto,

13 km. SE. of C. Baguanos. Crab hole debris. 1/1/37

1777. Cut on linea Principal to Cueto, 150 m. E. of Batey C. Baguanos.
1/1/37

1778. Well approximately 12 v. deep, on Ramal Haytes, 100 m. W. of
Entronque Tacamara, SW. of C. Baguanos. Oligocene. 1/2/37

1779. NNW. of Central Taeajo, 3 km., on Rml. Rey. Serpentine associ-

ated rock. 1/2/37

1780. Serpentine and magnesite"? NW. of C. Taeajo, 3 km., on Rml. Rey.
1/2/37

1781. Oligocene marls, on cane R.R. to C. Taeajo near switch to Rml.
Rey. 1/2/37

HABANA PROVINCE

1782. S. of Cruz de Piedra R.R. crossing on rd., .2 km., to Guatao.
Close to fault. 1/17/37

1783. S. of Cruz de Piedra R.R. crossing, .6 km., on rd. to Guatao.
Lower Oligocene. 1/17/37

1784. S. of Cruz de Piedra R.R. crossing, 2.7 km., on rd. to Guatao.
Oligocene? 1/17/37

1785. S. of Ciuz de Piedra R.R. crossing, 4.7 km., on Guatao-Corralillo
road. White marl (.9 km. SW. of Guatao) Oligocene. 1/17/37

1786. S. of Cruz de Piedra R.R. crossing, 5 km., on Guatao-Corralillo

road, 1.1 km. SW. of Guatao corners. Oligocene. 1/17/37

1787. Same ](jc. as 1786, wliite marl interbedded with Lepidocyclina
zone. Most of sample is above Lepidocyclinas. 1/17/37

1788. SE. of Guatao corners, 1.1 km., on rd. to San Pedro. 1/17/37

1789. SE. of Guatao corners, 1.3 km., on San Pedro road. Eocene.
1/17/37

1790. SE. of Guatao corners, 2.2 km., on San Pedro road, at entrance
to Grnnjn Mendez Capote. 1/17/37

1791. SE. of Guatao corners, 2.6 km
, on San Petlro road, in creek
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bed (near fault). 1/17/37

1792. Hill at San Pedro, 5 km. direi-tly S. of Guatao. 1/17/37

1793. NW. of Wajay corners, 5 km., .9 km. S. of road fork in El Cano.

1/17/37

1794. Finca Nuestra Seiiora de Loudres (Colegio La Salle), 2.9 km. S.

of Cruz de Piedra K.E. crossing on the road to Guatao. Well 80'

deep (1935) near carretora. High Eocene. 1/31/37

1795. Old well (approximately 1933), approximately .8 km. E. of Pea.
lionse, well approximately 100'. A gray marl interbedded with yel-

low.

1796. Well approximately 5 m. deep on corner of Galles Santa Rosa
and General Lee, Marianao. Cojimar. Upper Oligocene. 1/31/37

MATANZAS PROVINCE

1797. Consolidated dune sand at surface where well is being drilled at

boat landing, DuPont Estate, Varadero (approximately 2 knu E.

of house).

1797A. Consolidated dune sand from quariy l)etween house and boat
landing, DuPont Estate, Varadero. !]

SANTA CLARA PEOVINCE

1798. Intrusive rock in Kohly tunnel on N. slope of Loma Gobernailora,

Escambray, Santa Clara. 5/2/37

1799. Intrusive. N. of Loma Gobernadora, Escambray. 5/2/37

1800. Dyke rock N. of 1799, Escambray, Santa Clara.

HABANA PROVINCE

1801. Brown shales, i/^ block S. of Neptuiio on Mazon, just l)elo\v the
University. 5/7/37

1802. University hill near SE. corner of Rectorado. Uncontorted beds
with dip of 5° W. Lower Principe. 5/7/37

1803. Univer.sitv Campus, basement of new lil)rarv. Lower Princi]>e.

5/7/37

1804. Fields around Tinnba (U- Maceo on road between Santiago de las

Vegas and Bejucal. Lower Giiines. 5/9/.'!7
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1805. N. of Bejueal road, 150 ft., on rd. to Tumba de Maceo. Upper
Oligocene.' 5/9/37

l.SOG. Gully sample, Tuniba de Maceo road near top of mesa on iS. side

stratigraphieally above 1805. Upper Oligocene.

1807. N. of Bejueal eta., 1 km., at top of mesa on rd. to Tumba de
Maceo stratigraphieally above 1806.

MATANZAS PROVINCE

1808. Tejar ''Yumuri" loam of NW. end of Yumuri Gorge rd., Ma-
tanzas. A landslide bed, B lowest beds (E. face). Cojimar up-
per Oligocene. 5/15/37

HABANA PROVINCE

1809. Ls. and marl above typical Cojimar of 978, in deep cut V2 km-
E. of Casa Blanca.

A- Is. B- marl.

1810. Calle Montserrate entre Chacon y Cuarteles. Building excavation.

Upper Cretaceous. 5/25/37

1811 - 1819. Along Avenida Zapata below Loma Principe from Police
Station to Avenida de los Presidentes. 6/25/37
1- Loma Princijje ? at Police Station, W. of sewer.

1812. (2) Between sewer and unconformity with contorted shales. L.
Principe? but lower than 1.

1813. (3) Just above unconformity — i.e., basal part of Loma Principe?

1814. (4j Just below unconformity in contorted shales, i.e., uppermost
part of shales. Approximately 200 ft. E. of Police Station. Eocene.
Racliolaria.

1815. (5) Contorted shales between unconformity and 380 ft. E. of
Police Station. Eocene. Radiolaria.

1816. (6) Contorted shales with sandy layers, 380-550 ft. E. of Police
Station. Eocene. Radiolaria.

1817. (7) White Is. layers in contorted shales, 550-670 ft. E. of Police
Station. Eocene. Radiolaria.

1818. (8) Contorted shales, 670-95U ft. E. of Police Station. Lower
Principe? Eocene. Radiolaria.

1819. (9) Contorted shales, 950-1181) ft. E. of Police Station, near base
of exposed section. Eocene. Radiolaria.

1820. E. of Tarara sta., 25 m., on F.C. Cubana Hershey a few meters
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from intrusion. Eailiolaria. Cretaeeous. 10/17/37

1821. riouglu'tl field, 30 ni. SW. of Tarara Sta. on F.C.C. Hershey.

Cretaceous f Radiolaria.

1822. Cut bac-k of Police Sta. on S. side of Princii)0 Hill. 10/17/37

1823. Cut in ])ro|)osed street on S. side of deep street cut that runs

from Ave. do los Presidentes to University lielow Calixto Garcia

Hospital. 10/17/37

1824. New workings in Tejar ('onsuelo, Cerro, 50 ni. SW. of sheils.

10/3/37

MATANZAS PROVINCE

1825. Apty. beds, 500 ni. NW. of Cantel, on rd. to Camarioca. 11/2/37

1826. Road cut 1 km. (:i))iiroximatelv ) NW. of San Juan de Wilson oil

well. White chalk terrane with" tutf ? 11/2/37

1827. Quarry, 4.5 mi. NW. of Cardenas and 1-4 iin. W. of Cuatro Cani-

inos. on S. side of road. Taken from stone fence at cantera. Late
Tertiary or Pleistocene. 11/2/37

'

!'!:'
'I

1828. Foraniinifera and half an echiuoid from red soil over Is., approxi-

mately 2 km. S. of Cantel. Eocene. 11/4/37

1829. Altered and sennalterecl Is. at La Et-onomia, 6 mi. W. of Car-

denas. 11/4/37

1830. Ls. making red soil, ai)proximately l^/y km. SE. of La Economia.
Miocene. ITjiper Giiines.

HABANA PROVINCE

18.'U. New Bosque Road on Almendares River, W. siile of river near

Y branch that goes to Puentes Grandes. Not in place, fill 500 m.
ai)proximately E. of Tro])ical Brewery. 12/1/37

1832. W. of 18:U, 10 m. 12/1/37

SANTA CLARA PROVINCE
18H;-!. W. edge of T-Jatey Dos Hermanns, in ?iiullieiiv patcli. (Cretaceous.

12/17/37

18X4. S. edge of Batey Dos Hermanos, in stock coiial. One ludistid.

Cretaceous. 12/17/37

1835. Along trail from Dos ilermaiu)s to Aluciis-Hodas inad, about 700
m. NW. of Ingenio. 12/18/37



381 Santa Claka AND Hauana 107

18.H6. Abreus-Rodas cut in road, 2 km. E. of Abrous. Cretaceous below
1147 and above 18:^7. 12/18/37

1837. Abicus-Rodas rd. eut 25 m. E. of Daniuji River below 183(j. ISliale.

Rudistid. 12/18/37

1838. Basalt (intruding) ami contiguous rudistid Is. Silverita, 3.1 km.
SW. of C. Manuelita. 12/19/37

HABANA PROVINCE

1839. White chalk 700 m. E. of Grua Esperanza, F.C. Central iSan An
tonio, 8.2 km. E. of Central. Cretaceous.

SANTA CLARA PROVINCE

1840. (a) SW. of Batey Constaneia, 4 km., Km. 5 3/4 S. of Constancia-

Cieneguita cane line crossing on Antonio Recio lines. Giiines.

1/8/38

1841. (b)W. of Batey Constaneia, 100 m. E. of Cieneguita crossing on

cane R.R. Upper Cretaceous. 1/8/38

1842. N. end of Cienaga Ramal, 100 m., C. Constancia. Ant hill Miocene.

1843. W. of Batey Constancia, 100 m., at road crossing. Upper Creta-

ceous. 1/8/38

1844. (a) Cane R.R., .5 km. W. of Abreus. 1/9/38

1845. Field 120 m. NE. of about Km. 4 1/4 of cane R.R. N. of Con-
stancia and % km. W. of Abreus. Finca San Felipe. 1/9/38

1846. Finca San Felipe, well 6-8 varas deep, 100 m. W. of 1845. Upper
Cretaceous.

1847. Well 12 varas deep, 25 m. from 1846. Upper Cretaceous.

1848. Km. 4 3/4 on Constancia-Abreus R.R. Rudistids. 1/9/38

1849. Top of hill in cornfield, 1 km. N. of C. Constancia, W. side of R.R.
1/9/38

1850. SSW. of Constancia, 1 km., Cretaceous. 1/9/38

1851. S. of C. Constancia, near Santa Lucia, ant hill. Upper Cretaceous.

1/9/38

1852. Cocodrillo, Km. 27 on Cienaga Ramal of Central Constancia, 22.5

km. SW. of Constancia. Upper Giiines. 1/10/38

1853. SW. of Cocodrillo, 5 or 6 km. Not on map. 1/10/38

1854. NW. edge of Batey Constancia. Cretaceous.

1855. W. edge of Batey Constancia. 1/10/38

1856 - S7. Vicinity of C. Persevci'ancia.

1856. New well, 1817 m. N. 29 E. of chimney of C.Perseverancia.
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l/ll/;)8

1857. N\V. of Hatcy Maiia Victoria, :;(Mi m., 1 km. S. of Aguada. Stiat-

igraphicaily piobalily Cretac-eoiis. l/12/;->8

1S5S. 01(1 well. Batcy Maria Victoria. 1/12/38

1859. Ant hill, Batoy Maria Victoria. 1/12/38

18(jli. Murga, on cane R.R. between Lagimas (iuanal and Los Patos, 25.5

km. WNW. of Aguailas. Ls. with orbitoids. Miocene. 1/12/38

IStil. X. bank of Rio Hanabana near bridge in Pacjuito Uno, 7V2 km.
NW. of Aguada. Miocene. 1/12/38

18(52. N. of Ranial Violeta, 7lMi m.. ;KI-7ll m. S. of arroyo 4 km. ESE. of

Agnada. T^jijier Cretaceous. 1/12/38

IsH.'i. Km. 1 Ramal Violeta, 4 km. ESE. of Aguada. Upper Cretaceous.

1/12/38

1SG4. Km. 2 Ramal Vioh^ta, 4 km. ESE. of Aguada. Upper Cretaceous.

1/12/38

1865. Km. 1 liamal Cascaras, 4 km. ENE. of Aguada. Ant hill on R.R.
C. Giiines. 1/12/38

l<S6(,i. New well 12 ft. deep, Km. 1 3/4 Ramal Cascaras, 3.5 km. ENE.
of Aguada. Giiines. 1/12/38

1867. Batey Victoria, s km. NE. of Aguada, (dd well. Giiines. 1/12/38

1868. Km. 5.1 Ramal N'ioleta. 5.5 km. ENE. of Aguada. Chert and Is.

from cattle wallow, jirobably nearly in place. Eocenef 1/13/38

1869. Km. S, Ramal Violeta, 5.8 km. N. of C. Perseverancia. Plat Is.

ledge, W. side of arroyo. 1/13/38

1870. Km. 8.2 Ramal Violeta, 5.8 km. N. of ('.Perseverancia. New well,

14 varas deep. Upper Cretaceous. 1/13/38

1871. Boulders along cane R.R. .2 to .S km. S. of B;itev Maria Victoria.

1/14/38

1872. S. of Batey Maria Victoria, .1 km. Ant hill. 1/14/38

ls7.';. Finea Guasimas, bcdween old batey and cane liAi. 2 km. SW. of

Batey Maria Victoria. Flat Is. Cldniliiid Is. 1/14/3S

1874. Km. l()i/, Ramal Conveido. Red Is. with orbitoids, 9 km. S. of
Aguarla. Cretaceous. 1/14/38
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1875. Km. 17 Ranial Convoiito, !).") km. SSW. of Agunda. Cit'tacpous.

1/14/38

1876. Km. 3, Ramal Violeta and N. to ami along creek to liiidge. Flat

Is. Cretaceous? 1/14/38

1877. End of Ramal San Jacinto, 2 km. N. of Aguada. Giiines. 1/14/3S

1878. Km. 1.1 Linea Principal W. of Batey Pcrseveraneia. Ant hill. Up-

per Cretaceous. 1/14/38

1879. Km. 1.4 Finca Principal W. of Batey Perseverancia. Ant hill.

Upper Cretaceous. 1/14/38

1880. Both sides of Km. 12 Ramal Campina, along new road parallel to

R.R. Corals. Upper Cretaceous. 1/15/38

1881. NNW. of Campina, 14 km. Directly below the flat Campiiia Is.

of known Cretaceous. Single Lanieria laniera. Upper Cretaceous.

1/15/38

1882. Campina Is. lying directly over known Cretaceous, 1.4 km. NNW.
of Campiiia. Clavulina Is. =1873. 1/15/38

1883. New well, approximately 1800 m. N. 72 E. of Batey Perseve-

rancia. Small amount of fair water, 4 varas deep. Upper Eocene
or basal Cojimar. 1/15/38

1884. Well 14 varas deep, approximately 1500 m. N. (58° E. of Batey
Perseverancia. Upper Cretaceous. 1/15/38

1885. R.R. Aguada-Anton Recio, 2.9 km. N. of Yaguaramas. Probably
Tertiary Giiines. 1/16/38

1886. S. of Espumo, 100 m., 1.5 km. S. of Campina. Ant liill. Upper
Cretaceous. 1/16/38

1887. S. of Careno, 1.8 km., on R.R. to C. Perseverancia. Upper Cre-

taceous. 1/16/38
MATANZAS PROVINCE

1888. Serpentine, altered Is. at contact and Is. 300 ft. from contact, Ma-
tanzas-Cidra road, 2.1 km. N. of Porvenir branch. 2/12/38

1889. Matanzas-Cidra road (Km. 15 post), .6 km. N. of Porvenir branch.
Diorite on S. side of intrusion. 2/12/38

1890. Boulder in field. Matanzas-Cidra road at brancli to Porvenir.

2/12/38

1891. E. of San Cayetano, .5 km., near Cidra. Upper Cretaceous chalk.

2/18/38
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lSt)l'. CC. '2.7 km. 8E. of Ooliseo, Km. Post. 14.". E. of Habaua. Boulder

euips in field. Eocene. 2/13/38

1893. S. of Ingenio Dolores, 5U0 ni., chalk at base of hill underlying

Giiines Is. ( ?)• Eocene. 2/13/38

1,S!I4. Hdiildcr IIM) m. E. of 1893 from field. Red soil. 2/13/38

1895. Km. 16 cane H.K., 850 m. N. of Ticdiardo, NE. of Dolores. Eocene.

2/13/38

189(3. N. of Pichardo, 1(508 m., and 300 m. tS. of Atrevi<lo. Long cut

in cane R.E. 2/13/38

1897. Creek bed just W. of Baley Asiento. Flat lying coarse Is. Cre-

taceous? 2/13/38

1898. Carretera W. from Madan (Madan is 5 km. NW. of Jovellanos),

.7 km. W. of Carretera Central. Soft chalk. Middle Eocene.

2/13/38
HABANA PROVINCE

1.S99. Criba de Agua, Inst. Civico Militai'. Well 7(1 ft. deep. This is

middle of three \v(dls near gate N. of buildings. 2/22/38

1900. Southern one of three wells N. of buildings near gate (15 ft.

from 1899). This is well carefully sam]diMl from t(i)i U> i)Ottom—60

ft. Miocene.

1901. OiK'ning between wells 1.S99 and 1900. About 58 ft. Miocene^

1902. Pozo dc San Pedro. Inst. Civico Militar, 120 m. from dumj).

1903. From dump of well 150 m. S. of entiance gate. Well was 40 m.

dee]). Miocene. 2/26/38

l!to4. Ranclio Boyeros road, 200 m. N. of (,'erro crossing to the first

crossroad. Chalk. Eocene. 3/13 /.'iS

l!to5. Ramdio Boyeros road, .'iOO m. N. of (.'erro crossing. .'!/l;!/38

1906. Reparto Cienaga, Calles Diego Velasco and Recurso, just S. of

Viveros of Obras Publicas. Lower Principe. 3/13./'^8

1907. Along Rio Hondo, starting 500 m. S. of Km. 31 on Habana-Bata-
bano eta. Universida.l. 4/3/38

190X. Rio Hondo, about 550 m. S. of Km. 31 on Hatabaiio Cta. liower

TIniversidad. 4/3/38

liMili. Ji'Io Hondo, abnnt 675 ni. S. of Km. 31. .Middle Eocene. 4/3/;!8
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1910. Rio Hondo Km. .i.i. Middle Eo'ceue. 4/3/38

lyil. Ou branch road just W. of Kio Hondo, about 7(10 in. IS. 44° W. of

Km. 38 ou eta. Middle Eocene. 4/3/38

1912. Rio Hondo, 75U ni. W. of Km. 34. Middle Eocene. 4/3/38

1913. Rio Hondo, 375 m. iS. of Km. 31. 4/10/38 (c)

1914. Eio Hondo, 375 m. WSW. of Km. 31 in creek bed. Eocene. 4/10/38

1915. Rio Hondo, 675 m. W. of Km. 31. 4/10/38 (e)

1916. Rio Hondo, 300 m. S. of Km. 30. Middle Eocene. 4/10/38 (f)

1917. Rio Hondo, 225 ni. SSW. of Km. 30 ?Capdevila or lower Uni-
versidad. 4/10/88 (g)

1918. Bend of road, 300 m. E. of Km. 30. 4/10/38 (b)

1919. Km. 30.1 Batabano carretera. Probably lower Universidad.

4/10/38 (a)

1920. Rio Hondo, 100 m.- SW. of Km. 30 Capdevila. 4/10/38 (h)

1921. Rio Hondo, 625 m. N. of Km. 30. Lower Universidad 4/10/88 (i)

1922. Rio Hondo, 125 m. E. of Km 29. Lower Universidad. 4/10/38 (j)

1928. Creek bed on E. side of road, approximately 500 m. S. of Cruz
de Piedra (Finca of Dr. Heidrich, near 1492). 4/18/38

SANTA CLARA PROVINCE

1924. Diaz Pardo well No. 3, about 5 km. E. of Vesubio, and i/> km.
S. of vertical Apty. beds. 4/24/38

1925. Cejas de Paula, S. of Calonge's store E. of Vesubio. Apty. beds.

4/24/38
MATANZAS PROVINCE

1926. W. of Motembo, 21/0 km., well between 300 and 350 feet deep.
Dictyoconus Is. Hoskinson donor.

PINAR DEL RIO PROVINCE

1927. Puerto del Aneon, 100 m. N. of pass. ICayetano formation, badly
deformed by overthrust block of Jurassic. Cayetano? 5/8/38

1928. Well, 3 km. E. of Pinar del Rio (Km. 178 post) on CC. Guinea
5/8/38

HABANA PROVINCE
1929. Type locality of Universidad formation, Habaua Univ. campus,
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above wall on Calle Roiida* where 955 was taken and just under
1801' at SE. coiner of Reetardo under old Patio de loss Laureles.

19.!li - .ICi. Along Habaua-Bataliano Vtn., S. of Managua.

liy.'A). (a) Curve in road ai Km. -7.5. Tan marls. Lower Universidad.

5/15/88

1S);;1. (b) White cdialk from 15U ft. hill, 150 m. E. of llCUi. Probably
middle Eocene. 5/15/88

19.82. (c) Km. 27.1, near Menoeal. t'apdcvila. 5/15/38

1988. (d) Creek bed, 500 ni. N. of Menoeal. 5/15/88

1984. (e) E. of Km. 2fi, 80-5(1 m. Probably middle Eocene. 5/15/88

1985. (f) At bridge on eta., Km. 25.8. 5/15/88

1986. Well, Km. 25.8 on eta. a. Earthy beds. b. White marl in same
well. Eocene.

PINAR DEL RIO PROVINCE

1937. Khi. 144 CC. W. of Habana. 5/29/38 .

1938. S. of Consolacion del Sur, .5 km. 5/80/88

198,9. NE. e<lge of Consolacion del Sur. Miocene. 5/80/88

1940. N. edge of Consolacion del !Sur. Miocene. 5/80/38

1941. Banks of Arroyo San Pablo, .8 km. N. of Km. 154 on CC. (1 km.
W. of Consolacion del Sur). 5/81/88

1942. Fijica El Tigre, 2 km. N. 30° W. of Consolacion del Sur church,
near batey. 5/31/38

1943. About 3 km. XW. of Consolacion del Sur, 1800 ni. SE. of Hoyo de
Lamar in road. Lower Eocene. 5/81/38

1944. About 1 league NW. of Km. 154 on CC, 1 km. approximately
N. of bridge over Rio Leiia, Ban-io Lena, Finca (lalves. Miocene.

5/31/38

1945. Equals 1941 geographically but different beds, at)ove sand. .8 km.
X. of Km. 154. Teredo. Miocene. 5/81/38

1946. S. side of Rio Lena, .5 km. S. of Rio. For secondary creations.

6/1/38

1947. Finca La Palma, 5 km. NE. of Consolacion, X. 50° E. of Fca.
El Tige about 2 km. From well in blue gray sand. Crab found
in this well. Miocene. 6/1/38
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1948. E.R. station at Consolacion del Snr. 6/2/38

HABANA PROVINCE

1949. Habana-Guines R.R., Km. 10 plus 65U m. approximately 000 m.

S. of San Francisco de Paula. Eocene. 6/.5/."!8

MATANZAS PROVINCE

195U. Cane R.R. cut 4.7 km. S. 40° E. of Central Espana. 6/25/?,8

1951. Clypeaster given by guajiro said to come from 100 m. W. of CC.

bridge over F.C. Unidos at Quintana. 6/26/38

PINAR DEL RIO PROVINCE

1952. Shallow quarry 5.8 km. NE. of Artemisa., Km. 54 on CC. Cojimar.

1953. N. of CC, .6 km., at Km. 3 E. of Guanajay, just S. of San Gabriel.

Upper middle Oligocene, slightly oldei- than 1954 & 1955. 8/9/38

(b)

1954. At San Gabriel, 3 km. ENE. of Guanajay, 100 m. N. of 1953. Oli-

gocene. 8/9/38 (c)

1955. Tan marls, 75 m. N. of 1954 on N. slope of knoll. Oligocene.

8/9/38

1956 - 1961, All in section of Sierra Anafe.

1956. Upper Cretaceous.

1957. ?Lower Universidad.

1958. Oligocene.

1959. Oligocene.

1960. Upper middle Oligocene.

1961. Upper middle Oligocene.

1962. N. edge of Guanajay. 8/9/38

1963. N. of Guanajay, .6 km. Lower Giiines. 8/9/38

1964. Finca Jabaco (Chacon?) 3.8 km. W. of CC. at a point 2 km. S.

of Guanajay, top of hill, S. 12 E. of Naval School. Middle Oligo-

cene. 8/10/38

1965. Bordering 1964 on N. slope of hill and extending 100 m. N. Strati-

graphically above 1964. Middle Oligocene. 8/10/38

1966. Finca Jabaco (Chacon?) S. slope of hill, 250 m. S. of 1964.

Eocene-Oligocene. 8/10/38

1967. Finca Chacon, 4.5 km. W. of CC. on road .starting 2 km. S. of

Guanajay. S/10/38
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1968. Well debris 500 in. E. of Zapole, 9 km. NE. of Arteiiiisa on Las
Capellanins road. 8/10/;{8

1968B. Bottom of well.

1960. Km. Post -4 W. of Cainiito (Km. ;!9 W. of Haliaiia), first cut

W. of (Jaiinito. Oligoeeiie. 8/ll/:^8

Km. 4 first cut 1929
Km. 4..H5 2nd eut 1972
Km. 4.5 966
Km. 4.8 orbitoid loc. 1971

1970. ('('. .6 km. E. of load to San Ga])iiel on ('(J. 4.5 km. E. of Guana-
jay. Eocene-Oligoeene. Ant iiill.. 8/ll/;58

1971. Km. .',9.8, W. of Habana, 4.8 km. W of Oaimito, (=966). Or-

bitoids. Eoeene-Oligoeene. 8/11/38

1972. {Second eut W. of Caimito, 150 m. E. of 966 at road crossing. Tliis

is below 1969 and above 966 at crossing (966 in part). See 1969.

Lower Oligocene. 8/11/38

197;!. Entrance to Ward's Creamery on E. edge of Guanajay. Oligocene.

8/11/38

1974 - 1978. Ridge E. of Cayajabos.

1974. S. 12 E. of Central San Kamon. Oligocene. 8/12/88

1975. Finca Sierra, exact loc. not known (between 1974 and 1976).
Oligocene. 8/12/38

1976. S. 20° W. of Central San Ramon. Oligocene. 8/12/38

1977. N. 51° W. of Central I'ilar. Eocene-Oligoeene. 8/12/38

1978. E. of San Isidro, 2 km., (N. of Cayajabos) on ridge road. Capde-
vila. 8/12/38

HABANA PROVINCE

197y. Marls directly above 812, Mj km. S. of C.San Antonio, W. of

Madruga. 8/20/38

1980. Chalk and marls just above 1979 and bordering 1979 on south.

Universidad. 8/20/38

PINAR DEL RIO PROVINCE
1981. S. e.lge of Cayajabos. Oligocene. 8/24/38

1982. Near church at Cayajabos. Slightly older than 1981. 8/24/38

1983. Chert pliase of Aptychus lieils on N. 0(\go of Cayajaljos. 8/24/38

1984. N. of Cayajabos, 150U m., at W. end of San Hoque road. 8/24/38
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lt)S5. Fiiica San lsi<ii'o, lOU in. E. of C'ayajabosCabanas road ou road

to San Roque, Chat-on, etc. ProbaV)ly lower Universidad. 8/24/38

1986. E. of Cabanas road, 40(l-()(Mi ni., on road to Sau Roque. Ga^jdevila?

8/24/88

1987. E. of San Isidro, 1400-160(1 m., on San Roque road. Capilevila or

lower Universidad. 8/24/38

1988. Cabanas road, 2500 ni. N. of Cayajabos and 500 ni. N. of San
Roque roail. Lower Universidad. 8/24/38

1989. Cabanas road, 2900 ni. N. of Cayajabos and 900 m. N. of Sau
H()(|ue road at Chareoal depot. Probably =1988. 8/24/38

1990. Cabanas roail. 4.1 km. N. of Cayajabos. Capdevila .' 8/24/38

1991. N. of Cayajabos road, 4.3 km., on Cabanas road, fLower Univer-
sidad. 8/25/38

1992. Finca Mirita, Artemisa-Cayajabos road, 7.5 km. NW. of Artemisa,
90 ft. shaft sunk for gold. Giiines Is. 8/25/38

1993. Cnbafias roail, 7 km. N. of Cayajabos, .8 km. N. of Km. post 20.

Lower Universidad. 8/25/38

1994. (Jabanas road, San Francisco, 8.7 km. N. of Cayajabos on Cabanas
road. Lower Universidad. 8/25/38

1995. Cabaiias road, 10.3 km. N. of Cayajabos, end of carretera near
cuartel. Lower Universidad. 8/25/38

1996. Finca Latita, .1 km. S. of Cayajabos, and 300 ni. W. of carretera.

Aptychus with Foraminifera. 8/26/38

1997. Aptychus beds and serpentine, 3.3 km. SW. of Cayajabos on Finca
Charco Azul. 8/26/38

1998. Aptychus beds with Radiolaria, Fca. Charco Azul, 4. km. SW. of
Cayajabos. 8/26/38

1999. NW. of Cayajabos, 1 km., at Cusacks ' well. ?Lower Universidad.

2000. Quarry 6 km. W. of Cabanas on Cta. to Bahia Honda. Lime gr.

10/9/38

2000A. Shale beds in same locality.

2001. Cta. cut on E. side of Rio San Claudio, 7 km. WSW. of Cabanas.
Either Upper Cretaceous or low Eocene. 10/9/38
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HABAXA PHOVIN'rE

Jiiiil^. Kil. oil E. side of Aliiioiulares Ivivcr, T)!) tt. N. ol' rntinin-c 1(t

('.•in'tei;! (Jrande, Bosque dc la HaVjaiia. Kl/Hi/-^"^

lioo;'.. Excaviitioii liir in'w JScieiice builduiji ini (",nii|ius, I'liiv. Habaiia.

Stratigiaidiically just below ISO'J mid above L'ddb l()/2;;/:'.S

:iU(i4. Kxcavatiori for new !>iieiiee Imildinii on eainjuis, Univ. Habana,
lowest bidwu shales witli indurated liard iibie limestone with as-

phalt (i'iiii4A) loealiv. io/L':;/;'..s

lilMi"). Well iK'dded brown siiales in Arroyo Ajiolo road cuts b(dw\'en etas,

lo I'arrajJ-a and Mantilla. Ivieene. iD/liU/;!^

l^iHKi. In front of eiitianee to Finca .Montejo, on rd. 8. from Parraga, S.

41° W. of ,\verlioff's house on the .Mantilla Cta. Lime gravels.

io/;;o/;!8

L'liiitiA. Cone .ss. .' from fiist hill 8. of J'arraga and just N. of Finca
Montejo entrance.

1*1)117. Limestone - lower Giiine.s/ - near Cretaceous contact just S. of

Finca Los I'inos on the rd. iS. from Parraga. Oligocene. 10/30/38

•J0(t8. N. of Arroyo Arenas, 2011 m., on N. side of creek on (Jarretera

Central. Oligocene. 11 , L'fi/^S

2(Mii). Arroyo Arenas, Calle Iglesia, 1 block W. of Carretera Central.

Very good Koceiie. Beds above church. 11/26/38

2iiHi. W. yf Ari-oyo Arenas church, 300 m., in small (|iiarry on street to

slaughter house. Eocene. 11/26/38

2011. W. of Arrovo Arenas, .7.8 km., on road to I'laya SSanta Fe
11/26/38

2^12. W. of Arroyo Arenas, 1.1 km., just SW. of fork in road to Plavn
Santa Fe. 11/26/38

201;;. Corner 1.4 km. SE. of Kl Cano on road to Cuajay. 11/26/38

2fil4. Along road to Guajay, .4 km. 8. id' l<'inea Zoirilla resi-inrant which

is 2.6 km. 8. of K] Cano. ll/26/;;s

201"). 8. of Cuatro Caniinos-Managua road. '.'>M km., on id. to .\azaieno

oi- 7.") km. 8. of CC. at (Juatro (^'iminos. Lower Ciiiii(>s. 11/27/3S

2016. 8. edge of Njizareiio. High in Eocene. 11/27/ ;;8

2017. 8. of .\a/areiio, l00-l.")ii m., coiitimiat ion id' 2016. 11/27/38

2018. Top of hill, 1 km, 8, of Xazareno (toi. of anticline), 11/27/3*
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2U19. E. of Niizareno, iiUU in., on fean Jose de las Lajas road. Proba-

l)Jy higluT ill Eocene than 2018. ll/27/;58

2020. N. from Sail Jose road, 2(i4 ni., at point 'MM) m. E. of Nazareuo.
Eocene. 11/27/38

2021. E. of Nazareno, .5 -1 km., on road to !San Jose. Along strike.

Eocene. 11/27/38

201:2. E. of Nazareuo, 2.1 km., on road to San Jose de las Lajas.

11/27/38

202.'!. N. from San Jose road, 450 m., at point 2.7 km. E. of Nazareno.
Marl. 11/27/38

2024. N. of San Jose road, 1400 m., at point 2.7 km. E. of Nazareno.
Lower Giiines Is. 11/27/38

2025. Marl just under Is. at 2024, 900 m. N. of San Jose road at point

2.7 km. E. of Nazareno. Oligocene. 11/27/38

MATANZAS PEOVINCE

202(i. Small hill 500 m. N. of San Miguel de los Baiios on W. side of
road, near the serpentine-sedimentary contact. 11/28/38

2027. Metamorphic rocks from serpentine-Giiines contact zone; 600 m.
N. of San Miguel de los Baiios on W. side of road. 11/28/38

2028. Eocene and igneous 500 m. S. of Hatillo, 2 km. S. of San Miguel
de los Baiios. 11/28/38

21)29. S. of serpentine, 200 m., 1 km. SE. of Hatillo fiuca of Chieo Del-
gado, 2 km. (approximately) S. of San Miguel Banos.

2030. At house of Chico Delgado. Echinoids. 11/29/38

2031. Tuff, 1 km. S. of San Miguel d.e los Banos. 11/29/38

HABANA PROVINCE

2032. Rock from contact zone, San Francisco intrusion, 1 km. E. of CC.
12/2/38

2033. S. side of San Francisco intrusion, 300 m. E. of CC. Fluted oyster.

12/2/38

PINAR DEL RIO PROVINCE

20.",4. Road cut at Central San Ramon. Type of San Ramon. Eocene.
12/6/38

20:',5. W. of Centrnl Snn Ramon, 6(t0 m. in caue R.R. cut. 12/6/38

2036. W. of San Ramon 700 m., in cane R.R. cut. Same cut as 2035.
Lower Universidad. 12/6/38
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•2<^'.^7. Central San Ramon. Angosta brauoli of l^R. at (4ru:i :!.<i km. from
central. Universi.lad ? 12/6/:5,S

•2i)'M. Angosta Ramal, I'lK) m. N. of Calianas roail in cut. ('. 8an Ramon.
MTS 12/6/88

2ii;!K. Hanial Angosta, 1 km. N. of N. fii<l of Ramal. Exc-cllent Upper
Cretaceous. 12/6/38

i'ii4ii. Loma lOsquiaroza, .'ilHi m. SW. of N. end of Ramal Angosta.

BBB. Ldiiiirid. U|ip('r Cretaceous.

21141. \V. of Ramal Bigoiia, 6..") km. \V. of Batev San Ramon. Lower
rniversidad. 12/6/38

21142. X. of VV. .Ml.! (if Ramal Bioon.-i, IdO m., H..! km. W. of batey

12/6/38

2(14;;. X. of office of Asphalt Co., .')() m., 4.5 km. SW. of Batey San Ka-

moii. I^niveisidad. 12/6/38

21144. Quiel)ra Ilacha, X. slope of iiill in town. Hjower Cniversidad.

12/7/38

2045. X. of Quiebra Haclia, 1.8 km., on Menacal road. Cretaceous.

12/7/38

21146. IN. of C^uiebra Haclia, 2 km. Lime gra,vels. 12/7/38

2(147. S. of coast, 2.7 km., N. of (^uicl)ra Haciia. White marl. Upper
Cretaceous. 12/7/38

21145. X. of (^uiebra Haclia, 3.4 km. S. of coast. Toji of third hill from
coast. White marl. U]>per Cretaceous. 12/7/38

2049. N. of Km. 16, 1 km., 1.2 km. W. of Qniebra Hacha on Cal)anas

road. Universidad. 12/7/;;S

2050. S. of Asuncion, 1 km., 2.5 km. X. of Km. 16 Cabana.s road. (1.2

km. W. of Quiebra Hacha). Lime gravels. 12/7/38

2051. .\. of Asuncion, 1.5 km., white mail, concentric weathering. Up-
per Cretaceous. 12/7/38

2052 - 2054 on Q. Hacha-Bigona load.

20^52. N. of Gi'ua Bigona, 2(l0 m., (i km. ^\'. of San Ramon on road
S. from Q.H. Universidad. 12/7/38

205.'!. About 2 km. S. of (^iii(dira Hacdia. High in hical column. Universi-

dad. 12/7/38

2054. S. of (Quiebra Ilacha, 1 km. Ujjjier Cretaceous or hjwer Koeene.

12/7/38
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L'055. Linn' yrnwls 1^.5 km. ( ;i])pj'()xijiiiitL'ly ) 8. .'A) W. of C. tSaii IJaiiioii.

Caps hill, S. ;!(l° W. Iroiii ruins of ' Hegahido. 12/8/38

205(3. Loma Gobeniadora, .(i km. IS. of X. slojic of hill. Same fauna as

2057. 12/9/38

2(157. Lonia GoVjeniadoia, !S. !i\o[w near dixiilc. Also from toi) of hill.

12/9/38

2()5S. S. .it km., and W. .:; km. of Military School Ban .lose. Probably
.5 km. (ajiproximately ) N. of San Jose on ma]i. lJiiiv(M-sidad.

12/9/38

2059. S. of ('abahas road, 2.1 km., at point 4.5 km. W. of C^uiebra

Hacha. PppiT Crotaceous. 12/9/38

20(5(1. S. of Cabanas road, 1.(5 km., at a point 4i/j km. W. of Q. Hacha.
Upper Cretaceous. White marl. 12/9/38

2061. N. of 2060, 20 ft., and umlcr it. Upper Cretaceous. 12/9/38

2062. Lime gravels, .6 km. S. of C!alianas road at a point 1.6 kjn. W.
of q. Hacha. Hill caj.ping. Starfish jdate. 12/9/:'.S

2063. Same hill as 2062. 12/9/38

2064. S. of Km. 17.7, 1..'! km. (2.9 km. W. of Q. Hacha), on Cal)afias

road. 12/10/38

20()5. SW. of 2064, .9 km., on road to San Miguel. Upper Cretaceous.

12/10/38

2066. N. of Batey Orozco, 2.7 kjn., and 400 m. N. 15° K. of Bramales.
Corals and Oligocciie oi'bitoids.

2067. NE. of Batey Orozco, 6.2 km. Tan marl not far from bav. Lower
Oligocene. 12/13/38

2068. Near top of Lonia Fries. One orbitoid. 12/13/38

2069. X. of Orozco dock, .300 m., on W. side of (_'al)anas Bay. Cretaceous.

12/13/38

2070. Batey Orozco. Cretaceous. 12/13/38

2071. X\ .50° E. of Batey Orozco, 600 m. Rmlistids and Xcriiwa. Creta-

ceous. 12/14/38

2072. Orozco road cut, 1.2 km. N. of Cabaiias I'oad. 12/20/38

2073. Orozco road, .9 km. X. of Cabanas eta. 12/20/38

2074. S. of Santiago, 100 m. (which is 1.9 km. .W. of Orozco rd. on
Cabanas eta.). Crctaceoiis. 12/20/38

2075. X^E. of San Gabriel, 1..3 km., which is 6 km. SSW. of Orozco. Cre-
taceous. 12/20/38
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l.Mi7(). S. ol" San Galuicl, (Hid iii.. ( (i km. 8S\\'. of Oiu/ahi). JiBB.

12/20/38

2077. Hill loo 111. S. of '_'li7t). Kither L'pper Cirtat-cuus or lower Eol-ouc.

12/20/38

2078. !S. 60° W. of San Gabriel, 200 iii. in trail ((i iviu. SSW. of C.

Orozco). Eoecno. 12/20/38

2079. W. of San Diego River bridge, .5 km., on Calianas eta. Cretaceous.

Quarry on N. side of rd. 12/20/:!.s

2080. S. of store at Sitio Aba jo, 1 km., (:> km. E. of Oro/eo rd. on

Cabanas eta.). Ujiper Cretaceous. 12/21/38

2081. S. of Cabanas eta., 30 ni. at a j)oinl 3.6 km. E. of Orozco road

on rd. to asphalt mine. 12/21/38

2082. E. of Orozco rd., .5 km., on Cabanas eta. High in Cretaceous

or low in Eocene. 12/21/38

2083. E. of Orozco Rd.. 1.2 km., on Cabanas eta. 12/21/38

2084. E. of Orozco Rd., 2.1 km., on Cabaiias eta. Eocene?. 12/21/38

2085. E. of Orozco Rd., 3.8 km., on Cabanas eta. Cretaceous. 12/21/38

2086. W. of Rio San Claudio, .:'. km., on Cabanas eta. 12/21/38

2087. N. 60 W. of Herra(kira, 700 m., which is 4 km. N. of Cabanas.
12/22/38

2088. America, 4 km. W. of Orozco. Cretaceous. 12/23/38

2089. E. of C. Orozco, 2 km. Upper Cretaceous. 12/27/38

2090. SE. of C. Orozco, 2.1 km. 12/27/38

2091. On trail from bodega Alvarez to Orozco, appro.ximately (iOO m. N.
of Cabanas road. 12/28/38

2092. Approximately 500 m. N. of l)odega Alvarez on trail to C. Orozco.
12/28/38

2093. W. side of San Claudio Rio on Cabanas eta. 12/28/38

2094. N. .50° E. of Rio San Claudio i)ridge, 400 m. on Cabaiias eta.

12/28/38

2095. E. of Orozco, 6 km. Low cliff facing Cabanas bav at end of aban-
doned cane R.R. Eocene. 12/28/38

2096. N. of boilega La Vijia, .4 km. on W. side of rd. ]2/28/;!S

2097. Lower beach, 4.5 km. W. of Caiianas; end of Bias Vascjucz rd.

Lower Eocene. 12/28/38

2098. N. of bodega La Vigia. 1.1 km. riiivcrsidad. 12/28/;'.8
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_'n!)!l. \V. ui HIas \'as(|uc'z, .') km., on roail 1o Ik'ik-Ii; .( km. W. 'ol' Ca-
l)afia.s. Uiiivcrsiilad. 12/28/38

21U(). NW. of La Vigia, 4(Hi m. 12/29/:i.S

2101. N. of I'oitola, 22(1 iii., which is 2 km. vS. of i^a X'igia. Upjit'i- Ci'c-

taceous. 12/29/;iS

2102. S. of La Vigia, 1.2 km. 12/2il/;!8

21o;;. y. of La \'iKi;i. 1 km. Koc-eiie .' 12/2!)/;;S

2104. 8. of Caliafias. 2.1 km., on Cayajalx.s id. UnivcrsichuL' 12/;j0/;!8

2105. S. of Cabanas, 2..'. km., on Cayajabos vd. 12/:i0/:]8

2106. S. of Cabanas, 2.4 km., on Cayajabos rd. 12/:'>0/;!6

2107. S. of Cabanas, 2.1) km., on Cayajabos rd. 12/;!0/;i8

2108. S. of Cabanas, 3.:; km., on Cayajal>os rd. 12/30/38

2l0l>. Cuartcl, 8.9 km. 8. of Caliaiias on Cayajalxis rd. Cretaceous.

12/30/38
2110. S. of Cabanas, 8.1 km., on Cayajabos rd. Cretaceous. 12/."!0/;'i8

2111. X. of Rio La I'lata bridge, 1 km., whicdi is 1.2 km. W. of Ca-
l)anas. Universidadf 12/31/38

2112. N. of Rio La Plata bridge, 1.4 km. 12/31/38

211.3. y. of Rio La Plata bridge, 2.4 km., 150 m. N. of La Grranja.

Type locality of Richardson's Vigia Ridge formation. 12/31/38

2114. S. of La Grauja, 50 ni. Cretaceous. 12/31/38

2115. Km. 10.5 on Mercedita cane R.R. fiom Ijatey ; apiPioximatelv 7.5

km. SSW. of mill. 12/31/38

2116. Crest of lidge 1 km. W. of La Granja. Cretaceous. 12/31/38

2117. Under church at Cabanas. Universidad. 12/31/38

2118. Cabanas (hick. Cretaceous. 12/31/38

HABANA PEOVINCL
2119. Calvario (.^uairv. S km. ISIv of Habana. (Jravel lens in Cone ss.

1/5/39

2120. Km. 34.:; 8. of llabana on TJatabano eta. l/5/;!9

PINAR DLL RIO PROVINCE
2121. X. of San Sebastian chuchu, 50 m., on C. Mercedita cane K.R.

Upper Cretaceous. 12/30/38

2122. Ledge \v(4l down in Cretaceous on N. side of Clia<lbourne anti-

cline. Locality not definitely known. W. of Calianas. 12/29/38
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IMATANZAS I'UOVIXCE "'"'
;1

L'12o. Water well at Los Arabos.

A- Approximately 700 feet.

B- Above 700 feet.

SANTA CLARA PROVINCE

2124. Low prominent hill of white Is. approximately :> km. S. of Cuatro

Varedas and approximately 1/4 km. E. of trail to MeNamara cafe-

tal. Cuartro Varedas is S. end of C. Zaza cane R.R. Cretaceous.

1/6/39

MATANZAS PROVINCE

2125. FCUH 5 km. NW. of Jovellanos at Grua Alcancia. Eocene. 1/22/.39

2126. S. of Grua Alcancia, 50 m., near Km. 141 FCUH 5 km. N. of

Jovellanos.

2127. NW. of Perico, 6 km., Vi km. N. of Cuatro Caminos. Giiines.

1/27/.39

2128. E. of Perico, 1.6 km. 1/28/39

2129. Well on batey of Central Esjjana.

A- 36 feet. ' B- 60 feet.

2130. Loma San Carlos, :! km. SE. of Recreo. Clastic Apty. beds.

1/30/39

2131. E. of batey San Carlos, 1 km. 1/:U)/M9

2132. SE. of Recreo in rd, 5.2 km. Cretaceous. l/;!0/39

2133. S. 60 E. of San Carlos, 1 km., wliidi is :'. km. SE. of Recreo.

Eocene. 1/30/39

21.34. SE. of Recreo, 1.5 km., at La<,niiia X'iliaiiil. Eocene. l/;!l/:!9

2135. SE. of Recreo S km.; l.C km. X. of liatev La (^uiiita. Fiecent

1/31/39

2136. N. of batev An^ndita, 1 km.. (> km. SK. of Recreo. Quarry. Mid-
dle Eocene." 2/1/39

2137. NW^. of Carlos Rojas, 3 km., near liouse of .Tuan Rodriquez (map).
High in Eocene. 2/2/39

2138. N. of 2137, 200 m. 2/2/39

2139. Well at San Martin station, !» km. VV. of I-5aiit;uises, approximatidy
60 feet. 2/3/39

2140. S. of San Martin, l.:i km., wliich is !» km. W. of P>aiiu;uises.
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2141. I'ueito Escoudido (t^ayo ilc PiodiM on iii;ii>), (i km. NNW. of

Recreo. Eocene.. 2/4/;{9

12142. N. of Recreo, 5 km., batey of Capitolio Viejo. Eoci'iie. 2/4/'.',[)

2143. Well debris, Grace C. No. 2, :U)U m. S. 80 W. of Dolorita. 2/.S/;!i)

2144. S. 70° E. of Batey Dolorita, 200 in., =2148. 2/8/:!!)

2145. Debris from Grace C No. 1. 2/8/::!9

214(5. S. of Grua Anguila, 4.2 km. l^ocene. 2/8/:!9

2147. Crol^sroads, abont 1 km. \V. of Angelita. Aiity.-serju'ntinc con-

tact. 2/8/39
2148. N. of Grua Victoria (Riiffum on nuiii). 20(l m., NW. of Guipnz-

coa. Middle f Eocene. 2/9/39

2149. Canal debris, 500 m. S. of Guipuzcoa. fRecent. 2/9/39

2150. Canal 10 km. N. of Guipuzcoa on cane R.R., iir2155. 2/9/39

2151. N. of cane R.R. of C. Guipuzcoa, 7.7 km.. an<l 2 km. E. of Marti,

probably =2155. 2/9/39

2152. N. of Guipuzcoa, .9 km. 2/9/39

215;!. W. of cane R.R. crossing eta., l.s km.. ;it (iuipuzcoa. Middle?
Eocene. 2/10/39

21.54. N. of Itabo hill, 1 km., between Itabo and iiill. Miocene. 2/11/39

2155. Grua San Vincente of C. Guipuzcoa, 6.8 km. S. of Itabo, ^2154.
2/11/39

2156. About 2(1(1 m. K. of tieiida (^uemad... SE. of Recreo. 2/l:!/3i»

2157. About 400 m. N. of tienda (^iiemado, SE. of Recreo. Contact
zone. 2/13/39

2158. R.R. cut at La Catalina iSta., N. of Recreo. Probably Cretaceous.

2/14/39

2159. N. 40° E. of La Catalina Sta., 300 m. N. of Recreo. Probably 2148.

Eocene. 2/14/39

2160. Under Rio Cimarrones l)ridge, 3.6 km. N. of Joveilanos. Equiva-
lent of Bowden? Middle Miocene. 2/1.5/39

2161. Einca San Ramon, 1 km. X. of Fca. Sra. del Carmen on
W. edge of Carlos Rojas on rd. to Coliseo. Oligocene. 2/1.5/39

2162. W. of Carlos Rojas, 1 km., at abandoned R.R. grade. 2/15/39

2163. NW. of Carlos Rojas, 2 km., in yard of Jo.se Rodriquez. 2/15/39

2164. Batey Los Monies, about 21/^ km, NW, of Cailos Hoja.s. Upper
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21(1."). atr;itiyr:i|>liic;illy hclow 21(i4. lliyli PJocont'. 2/ir>/;;9

21(i(;. ytriitiyiaiiliifiilly li.'low 21()r). MiWillc Imk-cuc. 2/15/;;!)

21(i7. N. cif ('iiloii, <).;'. km.. (Ill Tdaii to Ala\:i, at dlil i-auc 1\.I\. ci-dssiiii;'.

Adclina.

21(is. WW. of liaiiaijuisrs. S km., ].;; km. .S. nf (iriia \'alia. Well sii

f.Tt. OlijiocriK'. '2/17/;i9

21(i9. VV. ')f iuiK tiou of Haiiial Hutnin. .")1H1 m., witii main liiic, <i km.

XNW. ;,f Haimguisi's. 2/17/:'.9

217(1. X. (iC Uanayiiiscs, 1.1 km., K. side of cane H.I'. Well 12 varas.

I'lNAH DKi. RIO I'K'OVINCE

2171. \V. of Hill 8:\ii Diegd. .4 km., on trail cut X. Irum ( 'alianas-Baliia

Homla ni. :;/7/:!9

2172. S. of I'.aliia Ilomia, 1 km. :',/H/:\i)

217:'.. I'hiya. 2.:; km. X. of Baiiia Honda. :!/8/:i!»

2174. Fin.-a Aiainbre, 1.4 km. SW. of iSan (Mamlio Hivcr hri.loc. :;/!i/:!9

2175. Ldina IjOs Animas, "> km. iS. of yan ('laiidJo. :'./!»/:'>!•

217fi. X. of Cahafiais-Cayajabos Htl., 31) m., on X"-S. id. .."i km. W. of

Mdnrdita. Eocene' :!/10/H9

2177. S. of Cabanas road, .4 km., on \-IS. rd. .Kill m. W. of Mcn-cilita.

Kocene. yW/W

217S. X. of ("abafias id. ''< km., on crossroad, .'> km. W. id' Moiccdita.

("rc'tacrous. :',/l(l/;59

2179. Directly nnder 217.S. Lime gTavols. ;;/l()/:i9

218(1. \V. of Merccdita, (idd m. ;V10/M9

2181. X. (55° K. of Mercodita. 2 km. I'piier Cretaceous. :i/W/:>,9

2182. X. 7')° K. of Mercedita, 2.2 km. Lime gravels. .V10/:59

HABANA BHOVIXCK

218;;. Fca. Mate of Francisco Hosada, 2.7 km. N. of Arrovo Ai'eiias.

(!ojimar. 1/24/89

2184. Well on Kiiieon-San Antcmio de ios Bnnos rd. at Km. .il. 9.1 km.
W. of R.R. crossing.

I'lXAH 1)I-:L IMO 1'K'()\I.\CL

2l8.'i - 219.'). on San Die^u de Ios iiafios road. ;;/19/;'.9

2185. .\. of (('., .7 km. .Miocene. ;;/19/;;9

218<). X. of ('(;., 1 km. .Miocene. :!/l9/-'!!'

2187. X. df ('('., 1.1 km. .Miocene. :;/19/;i9
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lil8S. N. of CC, L' km. ;!/l!)/;5t)

21SS). N. of CC. -2.4 km. xMiot-i'uc. .S/ltl/^iO

L'Utd. N. of CC, 12.7 km., on San Diego rd. ;!/l!l/;;!)

2lill. N. of CC, .").;<5 km., just N. of N. eiul of Lomii Camk'la wliic-li is

;;.;{ km. N. of CC. ;!/l9/;i9

L'li>l2. BordLMS 2191 on N.

L'li);;. N. of CC, l:'..4 km., 1 km. N. of Loma Caiidela.

i:i!t4. N. of CC. 4.6 km., .l! km. W. of turn; 1.1 km. N. of Loma Cau-

ilfla. Eocene. ;V19/''!!»

L'lit.3. N. of CC, 4.9 km.; .5 km. W. ot turn to W. Lowit :f IJuivefsitlad

or Capdevila. ;j/19/:!9

12190. N. of Puerto d(- Guira, .H km., E. of Artemisa. .'Cojimar or Mio-

cene. 4/19/;59

12197. SW. of Artemisa, 2 km., on S. side of CC. by a large easimba.

Giiiuesf 4/19/39

•J19.S. Well 28 varas deep. Km. 7(i W. of Habana, 15 km. W. of Artemisa.

Miocene. 4/2n/39

2199. Finca Carambola, 6 km. NE. of San Cristobal. iSurface Is. at 8oroa
well. 4/21/89

2200. Los Baiios de Soroa, 8 km. NW. of Candelaria. Aptychus. 4/21/39

HABANA PROVINCE

2201. SE. of Ganuza, 1.6 km., on N. slojie of Loma Candela. L. Giiines.

4/28/39

2202. N. slope of Loma Candela, 150 m. E. of Giiines rd. on trail to

Zaragoza. Eocene. 4/28/39

2203. N. slope Loma Candela, 500 m. E. of Giiines rd., on trail to

Ganuza. Probably higli in Eocene. 4/28/39

2204. Omitted.

2205. NE. of Gamarra, 500 ni., which is on Giiines rd. 4/2S/39

MATANZAS PROVINCE

2206. yer})entine intrusion. Km. 13.5 on Matanzas-Cidia loail.

2207. Shell-Mex. test hole, 1 km. SE. of Mercedes, alcove 2000 feet. Prob-
ably Upper Cretaceous.
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I'L'dS. I, (IS AimIios well, aliout Tdd fret. Al j^.-isolinr Ar[>t,{ in town.

L'l^nit. Arii;u;ui:iln) No. 1 tSlirll-Mcx.. ll.-") km. W. ami \.') km. N. of iSnii

Antonio ill' los Bafios.

I'l'ln. Santa Clara I'roviaec (or Matajizas) Vcsuhio No. 1, 1 Ki.l-lL'llll fcrt.

IIABANA I'KOVINCK

L'L'lIc llaliana (iiiincs I'd., .()-.7 km. !ri. of tiail to Zaiat;iiza, X. iirow of

i.oma Camlcla. 5/2/:!9

J'JIl'. \V. of Buona Vista, •'. km., on I-oma ('andcla ( Kl I'ino <m map).
\\. slojJO Bi'jiu-al uplift. Lower (niincs. '</'2/'.\[^

L'21;!. Flat lOoetMic wliiti' marks '>').- km. X. of (Iiiincs on roail to La
Catalina. Kocfiie. 5/2/;!9

2214. Koci'iu' mai'ls at water towci-s on L;i ('ataliiia I'oad X. of (iiiincs.

Koccnc --22L-'.. .j/2/;;y

22L"). -X. siilc of Hiu Mamposton, 2iMi m. \V. of roail bridge iicai' .\_vala.

Lchinoids .-)/:;/:'.{'

221(i. !San .losi'' dc las La jas-Mani^juaco roaii. L') km. S. of cemetery.

Koccne chalk. ."i/4/;!9

2217. Kio ("lU'tii is 2 km. 8. of San .lose de las Lajas cemetery on I'oad.

2217 is "jdd m. .X. 7(t \V. (d' liiiduv ovci' Rio ( 'ueto. I'ldncipe.

0/4/.S9

2215. X. 711° W. of kio Cueto hridoc. ].-,ii m. (see al)ove). Ant hill.

r)/4/;;n

221H. \V. (d' Rio Cueto hiid<ie, :'.ll m. (see 2217). Ivx-eiu'. 2217 oldest;

221S mi. Idle; 22l!» yount-vst. r,/4/;!!l

222(1. Maji 1:1(111(1(1 (.\idillana) .!• km. .S. of junction (d' trail (Camino
(ieal) to Ganuza on San Jose de las Lajas road. Lies directly

above l)i-own Eocene s;inds. .")/4/;iit

2221. Lowei- lM)cene bi'own sands ;ind marls 1.1 km. S. (d' junction of

X. end of Camino Real to <ianu/.a and road S. of San .losi'' de la.s

Lajas. 5/4 :;9

2222. 8. 4o° K. of Sage wtdl, 2(hi m. H<icene. r>/4/:'.9

222.'!. I<rin'ous rock from dump of Hajic well on I'ald Spot Honu'. i)/\/'.'A)

2224. W. of E.st'uela Sabalo. .5 kin., on trail \V. i'^scui'la Sabalo is .") km.

SE. of San Jose de las Lajas. Lower (liiines. o/.')/.".!)
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'l'2'25y. W. of Escuela Sabalo, ttUO iii., on callcjoii to Kiicnicijaila. 5/.5/.'J9

i^L'L't). WyVV. of iiiseucla Babalo, - km., in corral, i^owci- (iiiiiu's. I'rob-

ahly low ill lowei' Uiiiiu's. 5/.jy.)V>

'2--7. Uiiectly under lower Oiigoteiie is. on Eseuela yabaio-i'Jncrucijatia

I rail, 2200 ni. WSW. or Escuela fcjabalo (see ::lili4j. Principe di-

rectly under lower Oligocene. 5/5/;i9

2228. Caniino Real to Ganuza, ;i.2 km. W. of Escuela Sabalo, 1 km. S.

of junction with road to 8an Jose <le las Lajas. Eocene. 5/5/l!9

2229. Louui La Yaya road, just under W. contact ot Inown sli. and white
(Eocenej ledges. 5/9/;ty

22.'1(). White marls on K. slope of Loma La Vara, at basi' of leilge marl
series. Middle.' Eocene. 5/9/;J9

22L>1. Hill fcs. of 2sazareno, rd. cut just S. of top. Stratigra]ihically 223U.

5/11/39

22;]2. W. of road, 1700 ft., S. of Nazareno on trail to Vaqueria. G/ll/oQ

22;!;). E. of Encrueijada, .(55 km., S. of San Jose de las Laja.s. Near
Eocene-Oligocene contact. 5/ll/;39

22;U. Batey Flor de Mayo, 12 km. W. and 1 km. N. of Giiines. 5/12/39
2235. Marl from ant hill, road in front of batey Cervantes. 5/12/39
22;!ej. Elor de Mavo load, 1.5 km. UK. of house of Cataliiu) Jlernandez.

5/12/39

22;;7. Flor de Mayo road, 1 km. SSE. of house of Catalino Heruaudez.
Well sample. Eocene. 5/12/39

22;i8. Flor de Mayo road, 90(1 m. SSE. of house of Catalino Hernandez.
Eocene'? 5/12/39 ,

22;iy. Sage well road at branch trail to Loma La Yaya, near Vaqueria.
Few hard ss. ledges. Capdevila. 5/13/39

2240. S. of Sage well, 1.5 km., on Guara roail, near top of lower Eocene
brown sh. series. 5/l;V39

2241. S. of Sage well, 1200 m., on Guara road. Brown lower Eocene
muds directly under white upper ( I) Eocene. 5/13/39

2242*. At Sage well, brown Eocene muds; few hard ss. ledges. 5/13/39
2243. S. of Sage well, 650 m., on Guara road, stratigraphically very close

to the brown lower Eocene. 5/13/39

2244. Brown clay, 15 ft. N. of 2229, stratigraphically between 2229
and 2230. 5/13/39

2245. SE. of Nazareno, 3.5 km.; from shallow well. Marktoue. Strati-
grapkicaUj rath«r low. Eocene, 5/14/39
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224(3. K8E. of Santiago ili' las N'egas, 5.7 km., .iiid 8. 60° W. of Las
'I'ctas cU' Managua. Kocene. 5/lu/.l})

2247. EHE. of Santiago lic las N'cgas, 2.7 km., on roml to finca I'ovoa.

Oligoccno. r)/lt)/;il»

224S. Diicc-tlv altoM' \i'V>-') wiiich is from old asj)lialt jiit ; 2248 is from
to|i aiKi oil It. to .\. Ill creek heil. Brt)wn siiale. I'xx-eiie ? 0/16/.'>9

224!i. Managua -Hat a bano loaii, !.!• km. .S. of Managua, in first good cut.

Eot-eno. 5/16/39

22.")(l. 8. of Managua, ''>.''< km., (Oi liatah.-iiio road. I'riiici|)e .' or lower

(diai>opote. ;j/14/;i9

2251. S. 7U° W. of Km. 25, ;;iHl m., on Mataliaiio road. Ant hill. Eocene,

5/16/39

2252. S. 6ti° E. of turn on X. edge of Santiago de las \'egas, 2.2 km.
Probably U]i])er middle Oligocene. 5/15/.''>!»

2253. E. of Santiago de las Vegas, 5.7 km., S. 72° W. of Tetas de Mana-
gua (=2246 geograiiliically ). High in Eocene. 5/15/39

2254. Loma del Plataiio, near top of Eocene, just N. of brow of hill.

5/17/39

2255. Giiines road between Eonia Candela and Giiines, Finca Julian Gar-
cia, well 40 V. deep ;ind 100 m. N. of house on Giiines road.

Eocene. .5/24/39

2256. Giiines road, .300 m. N. of road on N-S. trail N. from Fiiicn .Julian

Garcia. Eocene. 5/24/39

2257. Km. 44.05 on (iiiiius road cut, ''<.'> km. NW. of Giiines. Eocene.

5/24/39

2258. Loma Candela on Lomas de Gandela, 100 m. N. 25 W. of town.

Eocene. 5/24/39 D

2259. HE. of Jamaica, .7 km., in creek bed, 5o m. S. of luidge. Aiit hill

mud and Is. chips. Oligocene. 5/29/.".9

2260. Rio (ianu/.a, creek bed near N. eml of Giiines road. Upper Olig-

ocene. 5/25/39

2261. E. slope of Bejucal u])lift, 2.s km. S. 25° W. of Carmen TJ.T?.

Station. Miofiypnina. Middle Oligocene. 5/25/39

2262. W. of No. 4, 1100 m., and 200 m. K. of (!oca KM. sta. W. sloj.e

of Lomas de Cmnhda. I'riiicipe .' or lower. 5/25/:'i9

2263. 101 (_'ano Station near Arroyo Ai'enas. 6/1/39
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2264. E.R. W. of El Caiio Htation. i7(Mi in. W. of El Caiio; 850 iii. W.
of Km. 19. 6/l/;J9

22()5. E. of Las Villas crossing, I4li ni., :: km. W. oJ' l';i Cano Station

on R.K. 6/1/39

L>1^6(). Top of small knoll, llUd ni. VV. of Sage well on trail fiom well

to Nazareno. (.'apdevila. 6/()/;J9

2267. W. of Sage well on Bejucal uplift, 650 m. Small creek hank on

loail to Nazareuo. Oapdevila. 6/6/o9

2267A. Marls directly aliove Dictyocdini.s l)e(ls. 6/6/o9

2268. Dictyoconus gravel near light oil soej) in creek bed 1200 m. S.

of small knoll witii oil showing and 1200 m. (approximately) W.
of Sage well on tiail to Nazareno. Showed oil during washing.

6/6/39

2269. S. of knoll, 450 m. (see 2266). 6/6/39

2270. Sand from light oil seep 20 m. E. of 2268 (=2268). Eocene.

6/6/39

2271. Habana city; Calle Porvenir and extension of Posita, well-bedded
shales directly under Lime gravels. 6/6/;!9

2272. Tejar Mato, S. side of entrance. 6/6/39

2273. Tejar Mato, S. side of entrance. 6/6/39

2274. Carey Hand well, N. of Bacuranao and 2 kui. E. of Tarara road at

summit.

2275. S. of Sage well, 50 m. Approximately 900 m. W. of Sage well.

Capdevila. 6/8/39

2276. S. of San Jose de las Lajas cemetery, .3 km., on road to Mana-
guaeo. Principe (low). 6/9/39

2277. S. of Jamaica 1.5 km., on W. side of road. Oligocene. 6/9/39

2278. Corner of Ave. de los Presidente ami Calle 24, Habana. Fine cal-

cite grains. 6/6/39

2279. Vicinity of Fiuca Eio Arriba, approximately 12 km. S. of Cuatro
Varedas which is Km. 30 on Central Zaza R.R. Chiefly mica schist,

Santa Clara Province. June, 1939.

2280. Habana city, on Calle 29, just W. of Avenida Presidentes, at side
of Children's Hospital. Kocene. (Bdz. 345. j 8/2/39

2281. Quinta Avenida near corner of Aeosta Este, Vibora. Top of hill.
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Cri't.-iccoiis chalk. 8/2/;39

'2'2S'2. ('retai-coiis chalk I'loiii small (juarrv on Fiiu-a ''La (Juajiia'', 8.o

km. HE. of Hahaiia on CC. 8/2/:{9"

2L*s.i. W'liitc mails aiijiarciitlv within Giiines Is. at N. end of ilccp cut,

K. side, !»7.s. '/_. km. E. of (Jasa Blanea. .S/:!/;U)

2L'S4. Ciotacoous fiom watei- (lirackish) well 1 km. N. of F.C.t^". Heislicy

oil roa.i to Playa Taraia. .S/2/;{i)

22S;). Low quarry on N. slope of Loma Tiinna, 12.4 km. E. of Cardenas,
Matanzas Province. Miocene. 8/5/.'!9

22.S(). W. of (Juauajay, i/_> km., on rd. to Maricl. I'iiiar drl Kid Province.

Lower middle ()lij>()ceiie. S/S/;',!l

2287. ('('. (lit Km. 149.5, E. of Consolaciun del Sur, Piiiar del liio Prov-
ince. Miocene. 8/7/;')9

2288. X. of Loma la Yava, 20 m., in Antillaii;i (•(niccssion. Ilaliana Prov-
ince, ('apdevila. 8/n/:;9

M.\TANZA8 PlIOV I N( 'K

2289 - 2:506 ( 'id ra- Union

2289. Wiiite Koceiie marls, 1 km. W. of Cidra at turn in road. 8/24/:!9

229(1. White marl in Cidra. Eocene. 8/24/:59

2291. S. of Cidra, 7(HI m., in K.R. cut. Eocene. 8/24/;!9

2292. S. of Cidra, 2.4 km. River l.ank. Km. 19 on CidraSahanilla r<l.

Eocene. 8/24/;H9

229;i. S. of Cidra, 2.9 km., .1 km. N. of creek. 8/24/:J9

2294. S. of Cidra, .•!.2 km. 8/24/.S9

229."). S. of Cidra, li.'A km. This includes the N. end of lonji cut of Hio
Caniniar. Eocene. 8/24/39

2296. S. of Cidra, 3.5 km., .7 km. N. of Rio Canimar. ('ontimious sa]n]ile

from 2295. Eocene. 8/24/39

2297. S. of Cidra, 3.5 - 3.7 km., S. end of lonj^ cut N. of Hio Canimar.
Eocene. 8/24/39

2298. S. of Cidra, 4.3 - 4.4 km., just S. of Hio (Janimar. Eocene. 8/24/39

2299. S. of Cidra, 5.2 km. 8/24/:!9

2300. S. of Cidra, 6 km. Eocene. 8/24/39

2.301. S. of Cidra, 6.3 km., .8 km. N. of R.R. crossing, in Sal.anilla.

8/24/39

2302. S. of Sal.aniJla Par(|ue, .9 km. Eocene. 8/24/39
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L':U);;. !S. of !S;il):iiiilla I'iuhjiu:. 1.1 km. SZ-'l/ay

SMi-i. t^. of !Sal.:iiiilla I'arcju.', 1.4 km. Hoceiie. S/2-k/3i)

2;iUu. tS. of ISalianilla J'ai-quc, l.s km. H/'^i/'M

i:.MU(i. tt. of Wahaiiilla .l'ai(jiif, :!.! km. .S/l'4/-'y

ll.'liiT. iS. uf Alact'o's tiiiiili, .7 km., at Cacaliual iicai- Hcjuca). EchinoiJs.

llali;iii:i 1 'ros-iiicc. S/l'T/.'iil

J.'liiS. Alazoira i|uariv, 1.1 km. N. of Mazona on Raiieho Hoycius roa<l.

Kcliimii.l and I'rrtiii. Habaiia l*roviiK-e. S/27/H9

piXAH J)i;l i;i() pi{()\'ixce

L'.'li'!). DoL'p cut ou (.'abanas (_"avajal»)s load, i^.jiiU m. S. of Central Mer-

i-edita. S/30/;5y

L'.lln. X. of ('abafias-(;Hyiij''l'o.s i(iail, li^in m., on callejon to Central Mer
t-edita. Eocene. S/'AO/'M)

•2:'Al. N. of C'aliafias-Cayajalios road, ino m., on callejon to ("enti-al

.Mcrcodita. Eocene.' s'/;i(l/;;!»

L'.'.li'. X. of Caliaiias-Cayajabos road, 57U m., on eallejon to Central

.Merceilita. Eocene.' .S/:iU/:!!)

L'.ll.'l. X. of Calianas-Cavaiabos road, on callejon to C. Merceilita. Eocene.

H/:u)/m

11A HAN A 1' K'U V IXCE

li.'114. ISE. of Casa de Kamon Alvarez y Brun, lUO ni., about ;; km. SW.
of Haj^c well at Managuaco. Middle Eocene. 8/ol/;J9

•I'M'). X. slope of hill locateil about l\ km. S. 45° W. of Mauaguaco well

(Antillana). Lower Universidad. 8/31/.'>9

2.'il(5. S. of Mauaguaco \v(dl, 1 km., (Sage) in trail. Browji sand ueai'

contact with white uiarlstone. Shows strong oil cut. 8/31/39

L'.!17. SE. of Luceio on CC., 1 km. E.xcavation for new house. Eocene.

8/31/39

1'318. Tejar "La (Juajira " \V. edge of Lucero. This is 22H-2.

PIXAFi DEE KIO I'ROVTXCE

l'319. Snui!) dam in Finca San Francisco de (luanajay, '2 km. NW. of

(iuanajay. 9/;;/39

2?,-20 -
-I'di'/.j. Detail of (iuanajay Kd to 110-2 turn,
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J.'ll'd. X\V. of (Tuaiiftj.-iv Xni()ii:i li'.li. ciossiiio, .." km. Slii;!itl_v fielow 1101.

y/3/;it)

j:!l'l. .\\V. of (iu:iii:i.i;i>-N(iioii;i 1M{. «l^^sill!„, .Tuy km. !,)/•!''•"'!'

i:\-i-i. \\\ . of c. x. i;.r;. .M-ossinw, .ti- .i!-' km. *)/:'./;;!)

L'.".:j:1. .\\V. dl' li. X. 1M>. crossiiiy, .'.» km. Oligot'Ciic and OligDccue-

Miofciic.

r.VU. XW. of Ci..X. IMi. cidssiiiji, I..') km. !•/:'./ .".H

•I:\-17k .X'W. of GuaiiajavNoiona IMI. crdssiiiL;. l.S.") km. Houlilor f . .-m

tiohl. S)/3/3i»

L':!L'ti. NW. of G.-N. R.R. ciossinu, L' km., al enlianci' to Fca. Sau Fran

fisco <lf (Tiuiiiajay. l)/:i/."I!>

l':;-_'7. XW. of G.-X. R.l^ crossiiiu-, -J.ii km. .Viit liill. 9/;}/-''9

j:;:i8. NW. of G.-X. R.K. ciossiny-. .\:l'i km. i)/?,fM\

L';i2!).> XW. of G.-X\ R.R. c-rossiii"-. :'..o km. !»/:i/;'>»

I'.V.'AK .XW. iif Giianajav-Xoioiia li.H. (•iossiii>>, .1.7 km. J»/'>/'"'!*

L':;.;l. Hidwn saml. 4.4 km. NW. of G.-N. R.K. cro.ssiiig. Higli Eoci'ue.

:.';!;;l'. XW. of (i.-X. R.R. crossing, 4.0 km., .liicctly above 1102. (4.65

km.j !i/;;/:iy

l';i:!;'.. XM'. of R.R. crossing, 4.6 km., to Xoioiia and just F. of 1102

(which is 4.65 km.). 9/9/39

HAHAXA I'ROViXCK

2;::;4. !S. of Sage well, 650 m., at Managuaco. Top of saddh' on trail.

8/;!i/:;9

23;',5. BW. of Loma Ki (iailo (AntiUana), llOO in. l.owei- Eocen(\ 9/20/39

2;;36. WSW. of Loma VA GaUo ( Ant illaiiii ) , 190(1 in. Lower I'^oceue.

9/20/39

2.'!.'.7. K. of Bodega Li \'olcan, 550-70(1 m. (on Habana-Batahano road}

oil road L. Flat Iving marl.^tones with soft mady beds, .\bove

1238. 10/4/39

2.".:!8. K. of Bodega LI ("'arnjen, 500 55(1 ni., (oi same load as 2337. Stniti-

gra|phieally below 2:;.';7. .Middle Locene or lowei I'rincipe. 10/4/39

2.".."i9. Km. 21.7 H. of llalian;i on P.atabano eta. 'i'akeii on W. side of

creek (a) and in cut along road (\)). M.arls above Oapdevila.

10/5/.39

2340. S. of Km. 21.9. 5(i m., on Batabano road and across creek bed.

AnI hill. .Middle Locene. 10/5/39



Hauana and Santa ('i,ai;a I'kovincks l.'!.';

2.'A]. Old road S. of Managua, SOU in. N. of Km. H:;, of iiirsciit rou.l.

10/5/39

L';i4_'. S. of Mauayua, 1 km. (.Km. 2ii), on ol<l road. Middle Oligocene.

10/5/39
.'

•
'

_;143. S. of Managua, 750 m. (Km. -0), on ol<l road. Hard Is. with orbi-

toi.ls. .Xii.i.llc Oligocene. 10/5/39

J.'ltl. W. of IJodfga i;i \'oU-an, SUU m. (on Habaua-Batabano road;,

on first roa<i running W. from tlie eta. S. of Bodega. 10/5/39

li345. E. of San Anlonio Ue las Vegas, L'.i) km., on La Euda road. Prin-

cipe. 10/1LV39

i'.i4(J. E. of San Antonio de las Vegas, 4.4 km. on La Ruda road.

10/12/39

lio47. L. of Han Antonio de las Vegas, 4.85 km., on road to La iiuda.

Middle Eocene. 10/12/39

234M. S. of La huda, .4 km., E. of San Antonio de las Vegas. Oligocene.

10/12/39

2349. S. of La Huda, .7 km., H. of San Antonio de las Vegas. Rd. cut.

Oligocene.- 10/12/39

2350. NE. of San Antonio de las Vegas, 1.3 km., on Montalvo to Rio

Blanco and Nazareno. Middle Eocene. 10/12/39

2351. NE. on sanu' road as 2.151), 1.7 km. lU/12/39

2352. NE. of San Antonit) de las \'egas, 1.9 km., on same load as 2350.

10/12/39

2353. NE. of San Antonio de las Vegas, 4.8 km., at Rio Blanco on same
roail as 2350. Well IS v. dee[). Transition CapdeWla and Universi-

.lad. 10/12/39

2354. N I'l of San Antoiuo de las Vegas, 6 km. and 1 km. N. 'of Rio
Blanco on load to Nazareno. Middle Eocene. 10/12/39

2;'.55. NE. of San Antonio de las Vegas, 6.5 km. (1.5 km. N. of Kio
Blanco j, on road to Nazareno. Eocene. 10/12/39

SANTA CLARA PROVINCE

2350. .Just above igneous-Cretaceous con! act, 1 km. S. of CC. on road
to Giianajita.' Lies directly under locality 55. 10/12/55

2.157. r)el)ris from vvatei- well 1(H) m. W. of Jicotea cut under R.R..

KoceiK'. 10/21/39
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TIABAXA l'ia)VlNCE

l';;')S. \V. (if .\;i/,;iicno iu.-kI. .'.illi in., ou roinl tli:il ciitci-s Xjizarciio road

].:> km. .WV. <.f Xa/.,-nvnu. Ls. chips. .M'nl.llc ()lio(K-,.|ic. !l/7/;;y

j;;.")!*. X. I'lloc of Xa/arcno near rtiad tlial iiiiis S. Uliuiicfuc. il/7/;U»

L'.'Kii). !SE. of Xa/aiir-iio, ."> km., ofi main mad. lli^li in l']oi-cnt' .' 9/7/o9

li.'Uil. S. of Sage widl. .11111 m., 8. of San .lose dc las- La.jas. HociMu".

9/12/;'>tt

L'.'Kii;. Wain- well a]i|iroximat el v .'.(Ml m. N\V. ui' Cal/.aila dc Ccrro (ni

the CaiTctcia tn U'aiKdio
'

1 ;n_vcio> ( iJciiniidc/. ."i.".!!). ll/ll/;!9

L'.'Ki.'l. K. of Hcjucal, 4iili m.. on hijiiiwav. I ntcrlicddcd tan mails and
marlstones. Iviccnc. 11/14/.'!!)

L';'>(i4. h. of Bi'jiieal, 7iHi m., on I'ci.ad. Intcilicddcd l.an marls ami marl-

stones. Koci'iie. 11/ 14/ .'I!)

L'.'Ui'). Iv of Hejucal, 1.1 km., on hi^hw.ay. 1 ntciljcddcd tan niarls and
in.ai Istoncs. i->occn('. ll/14/.')9

L';j()H. E. of He,jncal. 1.2 km., on hi>;h\vay. I ntci lieddcij tan marls and
marlstones. l']ocenc. ll/14/'.'l!)

2;it)7. !;. of liejucal. 4.1 km., in liiyliwa y. While and tan mals with

marlstone. iOoceiie. 11/14/.".!)

2;>(i.S. K. of BejnciiJ, ^).'.', km., on hiyhway. White marls in soft marl-

stone. Koc.'iie. ll/14/;-!9

2:!(ii). KXK. of Hcjucal, .'. km., mi X K. '-o.-iij heuinnino 2n() m. K. of

tienda, 2 km. K. of H.ejucal, 1.2 km. X H. of tienda. Koc-ene.

ll/14/;59

2;!7<). y. of San .Mi<iiiel del r.adron, 7iiu m., on Die/.meio road. 8an<l.

(Jretacfons.

2I>71. Ranclio Hoyeros road. Crossroad :i(iii m. .X. of ('erio Ci-ossiiig and
200 in. W. of Rancdio Boyeros road in small e.\ca\ ;ition. fSemi

residual (Jretaceous marls. ll/ll/.'!9

2;<72. Guanabo, X. of Cam]Mi l-'lori.lo. Sidd'ossil slndls and coial. ( I'roha-

bly collected about 1!».'12).

2;i7;!. Quinones, (i km. tS. oi' H.iliia Ilond,a. .\mmonites. I'iiiar del Kio

Province.

2o74. Glypoasters. Finca ISandoval, 4..") km. tS. 4.") K. of Ceiba did Ajii'ua.

Given by Arias Feb. 19.'!9.

2;'.7r). N. 70° W. of Bodega Kl \'olcan, 12()n m. ; ;;iMi m. IS. of right angle

turn in Managua-Cleopatra road. .Inst liidow lower Eocene and
marlstone. ll/29/.'^.9
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:2;;76. N. (in W. or Itddcj;;! I'^l N'lilcnii. 1.:: km., I')" in. N. of '2M-). I'lii

\-(M-si(l.'i(l or low iiiarlstfincs. ll/l^it/HO

•i:\ll. \\ . of Hodegii I'^l l>:iyo, l.ti km., on IvW. roinl. Ko fiie. ll/l'9/:;!l

2;!7.S. WNW. of Bodei;;! Mi Bntcv, 1 .'i km.; iMd m. .\. of 8. oiul of

N-S. i-o;iil; near l>as(' of mailsloiic Lower riiixcisiilail .' \]/"19/".W

l.';!7!t. WyW. of Bodega E. K.avo, IJihi u\.\ slope of hill aii<l iieai liasr

of marlstoue. ll/29/:!!»

•j;;SO. WyW. of I-lodega KI Ixayo, 17."i(l III.; top of hill w.dl alir)vc hasp

of marlstoiies. Below L'4L'n. n/L'n/;iy

'i:\S\. \V. of Bodega I'^l Kayo. 1.1 km., on H-W. trail alioiil on lower-

upper lOocene contact. Marls. 11/129, "IP

'IWS'l, Coiner of Infanta ami I'aco l\i\-ero, N'ihora Park. From exca\-a-

tiou for Police Station No. 14. Brown sand and shale. l\/?A)/:\?i

•2'M'.\. Km. 27 Batahano Cta. ; l!n(l m. 8. of Bodega Menocal. Lower
Kocene saiul.s and shales. ll/;'.(i/;J9

2:!S4. 8W. of Bodega Mi Batey, .Kin m., on road to SW. from Bo.lega.

Shallow well al)out at contact of upper lower Eoc<'ne. Jjiglit gray

marls and saml. ll/'^'V^J^

l.':'.,S.'). SW. of Bodega "Mi Batey," 2.1 km. Pave.l road. i:[ii)er I'^oceiie

white marls and marlstoue. 1 l/;'i(l/.'19

•l'^s^\. SW. of Bodega "Mi Batey". .9 km., on paved road. Backhouse

( xca\ation. Liglit gray marl. ll/;!(»/;;9

2:is7. W. of Bodega "Mi Batey", .(i km. Ant hill deluis; white marls

low in upper Eocene on ])a\'ed road. ll/:'.()/;;9

2:'..ss. IvW. trail W. from Bodega "Mi Batey", .(5 km. W. of Bodega.
Top of Eocene. ll/:il)/:'.9

2;;S9. Km. 29. H on Batahano cta. Lower Eocene t.aii mails. Ant hill.

("apdiMila.

2.19(1. Black nnneral occurring with g(dd in jilacer at Lscamliray. S. of

Santa (Uara city. Santa Clara Province.

2;!9l. NW. edge of Menoeal and Hahana-Batahano road; liase of marl-

stone series. Km. 27. Ant hill. Lower Universidad .' 12/.l,/.">9

2:i92. W. of Menocal and Batahaiu. cta. Lower Eocene tan an<l Inown

marls. Top of lower Kocene. Lower Eniversidatl. 12/5/M9

2;!9:i. ESE. of Menocal on road to Finca Morales y Anil. Shallow well;

near hase of mai-lstone series; white marl. Lower Eocene. 12/5/o9

2:194. S. of Managua, .9 km., mi old road. Marls within Is. ledges. Miil-

dle Oligocene. ]2/.")/;;it

2;;9."i. !:. of Bodega Kl \'(dcan. lldd m., (m IvW. trail. (=2402 geo-

graphically). White ch.alk. Principe or higliei-. 12/5/;Ut

2:;9(). KXL. of Piodega Fl \'olcan. 220(1 m., on Batahano road. Ls. chips

and soil. P.ase'.' of Oligocene. 12/7- -9

2:;97. IvXl-:. of P.odega I'll \'olcan, 22il(i m., 2(1(1 m. S. of 2;19(;. .\nt hill

d(4iris. Ls. chips .-ind sidl. Top of Focem^ .' 12/7/;;9 h
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2398. E. of Bodega El Vok-aii, 22(lii iii., du XS. roa.l. Ant hill di-biis.

Gray marls. PriiK-ipc ov liigiicr. 12/7/'."i9 c

2399. S. of 2398, 100 m. Gray marls. 12/7/39 .1

2400. S. of 2399, 75 in. Gray marls. lUO m. N. of N. t\ini ol' road I';.

from Bodega VA X'olcaii. High p;n<H'iu'. 12/7/;')9 o

2401. E. of Bodega HJi Volenii, iSdii m., on load. White chalk. High
Rocen.>. 12/7/39 f

2402. See 2395. Road 1 km. K. from Bodega K\ Volcaii. White marls.

Principe. 12/7/39 g

240:}. W. of Bodegji Menocal, 2lin m. Lower iMu-eiie tan marls. 12/S/39

2404. E. of Cleopatra (Antillaua). 2 km. To]i of brown Koeene niarls.

IJniversidad? 12/13/39 A
2405. Gray marls in marlstones. Base of wldte mail scries. Few meteis

W. "of 2404. Lower Universidad. 12/13/39 B
2406. E. of W. boundary of Cleopatra (Antillana), 150 m. White elialk

base of white marlstone series. 12/13/39 C

2407 • 2410. See map of Bejiical road.

2407. NE. of Be.jucal ]>laza, 7l)(» m. High Koeene. 12/l;!/:;9

2408. NNE. of Be.jucal plaza, 50U m. 12/13/39

2409. N. of Bejm-.al plaza. 400 m. Lower Oligoeeiie. 12/13/39

2410. NW. of Be.jucal plaza, 500 m. Lower Oiigoeene. 12/13/39

2411 - 2417. !See map of Lot S, Antillana. Road X.

2411. WNW. of Cleopatra mine, 1.2 km. Wliit<' marl from Is. series.

Aut hill. 12/18/39

2412. NW. of Cleopatia mine. lliHi m. Wliite marls from marlstone
series. High in Eocene. 12/1S/.39

2413. NNE. of Cleopatra mine, StHi m. High in lower Eocene. Brown
shales. 12/18/39

2414. NNE. of Cleopatra mine, LWin m. White mails ii|i|ier JMicene.

Ant hill debris. 12/18/39

2415. NE. of Cleopatra nunc, 1.5 km. Gray ami tan shales, well liedded

in lower Eocene. 12/18/39

2416. NW. of Cleopatra mine, 2600 m. Ls. chips, top oi' hill. Lower
Oiigoeene? 12/18/39

2417. NW. of Cleopatra mine, 2700 m. (Jiav marls in hard Is. Middh>
Oiigoeene. 12/18/39
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2418. Aiificl Klniini iiiiiu' dump, (i.o km. K. of Hcjucal (
— 12:U). 'i'^/'ZO/'M

2419. WNW. oT L'-H,Sj Jon m., siimll |i;i1cli nf l.iowu o;iitli. May bf

smnll lower Eocene oiitcroji. 12/2lt/.".!t l-'>

242(1. (Jalk'jou from Bcjucal to t^an Aiitmiio dc las X'cyas; 2;inn m.

VVSW. from Bodega "Mi Batov
'

" \vlii(di is on Bataliaiio road.

Koeone. ]2/2()/.'?9 C

2421. W. of Bodega "Mi Batey, " 19(10 m. ; about on (•oiitact of up-

l>(M- and lower Eocene, 50 "m. N. of ereek. Buff marls. 12/20/39 I)

2422. W. of Bodega "Mi Batey", 19(H) m., in rrerk biMJ, .")(! m. y. of

2421. Lower Koeene marls. 12/2(i/H9 E

242.;. W. (,f Bodega "Mi Batey", 1400 m., near junction of X-W. and
E-W. trails. Lower Eocene tan marls. 12/20/;>9 F

2424. Tetas de Managua road, 500 m. W. of Batabano road, I.IOO m.
SW. of Managua. Marl beds interl>eilded with Is. Lower Oligo-

cene.^ 12/21/39 A

2425. HE. of E. hill of Tetas de Managua, 400 ni. Ls. chi]> Lepidocvclinas.

Ls. cgl. Probably Oligocene. 12/21/39 B

2426. N. of 2425, 5() m., marls within the Is. beds. 12/21/39 C

2427. S. of E. hill of Tetas de Managua. 500 m. ; 21(i() m. WSW. of

Managua. 12/21/39 D

242,S. W. of Boilega El Rayo, 39(i(i m. on Batabano I'ta. on N-IS. road
lUO m. S. of E-W. 'oa<l to El Ravo. White marls upper Eocene.

12/21/39 F

2429. Km. 25 Batabano road. 45(1 m. N. of Bodega El Ix'ayo. White
mai-ls. Eocene. 12/22 /.'U' a

24;;(i. X. of Km. 29, 3(10 m. on Batabano ('(a. in gullv. Base of wliite

marls. Eocene. 12/22/39 B

24.')1. Thinly bedded, nearly flat, tan ami gray marls, ileep gullv 200
m. SE. of Bodega ""Mi Batey". Lower Universidad. 12/22/39 C

24:!2. Km. 2S Batabano <;ta., bottom of white marls. .\nt lull didiids.

Lower PJocene. 12/22/39 D

24.'i;'.. Km. 27. (i, Ijatabaim road, near np[iei' htwer I'loeene contact: liglit

tan mai-ls. Ant liill debris. !2/22/:;i> I']

24;i4. S. of Managua, 1.(5 km., lii-st large ciil S. of town. i2/29/;i9

2435. 8W. ef X'a/.areno. i km. Limestone idii)i--: of Oligocem' lying direct-

I V on Eocene'. I/.". I(t
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24;iG. !S. (>r Na/.arciHi, 1 km., oii tiail. Ivu-ciic clijilk. IIi<;li in u]i|i('i

Knct'iic but hot t(ii>. i/;;/iii

Il4.'l7. >S. of X;h/.;ii ciui cnirctci';!, (nil m.. ;i1 .\a/;Mi'iiii. S.-niic liiiil iis

1' i:i(i. Koc(>ii(' clinlk or lowri- ( Jlijiocciir. l/.'!/4ii

L'438. K. ol' north cil;;!' of H;ni('i;is, 7") in. New well. Loosdv i-onsoli-

<ljite<l shnly snnil. l'roli;il)ly .|iM-oni|Mis('i| \iilc;inlc ilrlnis. ('w-

tjK-OOUS. l/.",l/4(i

•24.i9. WSW. of W. hill of Tpt.-is .le .M.-in;igii;i, rjni) ni. ( )lij;-oc.Mif Is.

iJiiT-ctly oxer lower Koccnc

124411. S. of R.K. c•ros^ing, .'.ihi hi., nn suntli t'A^^v of lU'jiical on icmiI to

Quivican. Tclcgr.-iiih jiolc hole Chnlk. High I'^ocone. :2/8/4ii

L'441. S. of R.R. crossing, 1 km., on !S. cilgc of l^cjucnl on lond to (^iiixi

(•;iii. High Kocoiic. 2/8/4(1

2441'. S. of Kincon, 125(1 ni.. on l.'.K. to I>:i S:ilml, on ci'ossrond .')(i(l

111. W. of R.R. Chalk.

244:;. 8. of Rincoii, ;]2(J0-;'.4U(i m., on U.H. to La Pallid; 24(145(1 m. N.
of Km. 27. Gray chalk in hard lodge. Co.jimar. 2/S/4(i

2444. X.. 2.'i(i 111.— liKi m. y. of Km. 27. .;f2(i 1o :'.75ii m. S. oi' Rin

con on R.R. to La yahid. (irav chalk with hard Is. I(>(|ges. Co.ji-

mar. 2/8/40

I'lXAR DKL RIO I'ROVIXCi;

2445. Puerto del .\ncon on L. side of road in dit(li. Thinly l)e(|i|ed, im-

pure Is. with cinn-retions with ammonites. .Inrassic. 2/14/4(1

244fi. South slojie of hill and on hill between La .lagua and San .\n

toiiio fiiicas. This is H.\\. I)ickers(m 's locality. Concretions with

ammonites; thinly heddcl Is., 5.5 km. i a |i|iid\innit(dy i K.

of San Vicente. .lagna foimat ion, .Inrassic.

2447. Cut in Carretera Central, Km. 157. (i. \V. of llaliana; 1.5 km. \V.

of Cnnsolacion del Sur. 2/l!i/4(i

2448. Km. 14 on (inane road, directly alioxc Km. 11 limestone. Lhyllites

with plant remains. 2/20/40

2449. W. of Tinar del Rio, 11.5 km. Cnane road. Light phyllites. 2/2(1/4(1

245(1. W. of [-"inar del Rio. 11.1 km., on (inane rd.. Is. I.eds in phvllite.

2/20/40
2451. VV. of I'iiiar .1el Rio. '.t.H km. on (inane id. 2/2(1/ Ki

2452. NK. of Km. !».5, 1 km. ( ajiproximatidy i. \V. of I'inar del Rio on

(luanie roarl. Creek lied. F'rolialdv Ci et.-iceons. 2/2(1/ Ml
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Ul.j.'l. Brown sliair, 4.."i km. W. nf I'iii.-ir ilcl K'io nii (mijiiic nl. KocciU'.

LV:iO/4n

:^4ri4. W. (if riiiar del l\i(i. Ili km., fidm well (i \aia.s ilcc|i im X. .k'hIc

of rcia<l. l^/i:(l/4(l

24.J.5. ('aiilfia Cuviiji. t.l km. W. '<i' I'iiiai' 4rl K'iu, l.ln ni. .\. of (iiiaiic

kkmI. Han'l white linic^tniu'. 1^/1^(1/411

•lAoij. J\m. 1- X. of I'iiiar del Ivio un loa.l U> \'lfial.'s in cicck licW Kill

III. K. (if road. tSliah's, thin ss.. soft j;rccii ••iinl lirown. l.ow in

Kocenc. 2/21/40

24.')7. ("anteia Gailito, 2 km. .\. of 8an <_'ayctano, 4.2 km. !S. of I'Is^kt-

anza. Hard Is. witii Furaminifcia. rinliaidy ('(luiN ahnit td l\in. 14

Is. Cayetano. 2/21/4n

24.")S. From ISan X'iccntt', ;'.!> km., towards Ksperanza, .S km. X. of tnni

\V. of San \'ic»Miti'. I'hyllit(_'s witli [ihint icinains. 2/21/40

24."i|). (Gcographieally cciuals 1;127) J\m. 1"), N. of Pinar (hd Rio. Hard
c-rystalliiu' limcstoiic witli (k'lidi itcs. On road to N'inalcs. 2/21/40

24()0. Sjdintcvy rofk 111 m. from cdyc of l'in;n ovcitlirnst. I'rolialilv shat-

ter('(| liy pressure of overtlirust. Cayetano fm., 2 km. X. of turn
\V. into Luis La/.o Valley, o..') km. S. of 8uinidero. 2/22/40

2101. i\ni. .").'.. 2 from Pinar del ix'io on (inane road, .1.0 km. X'. of I'^uuta

de l;i 8ien-a. Hard Is. used for road huildinti ; not in plaee bnf
cdllecfeil near by. 2/22/411

24()2. X. of J'ilotus, 7 km. (In km. W. ef ('(insolaci(Mi ikd Hni); unalter-
ed t'ayetano in ci-eek lied. 2 2.''i/4ll

24():!. X. of L'ilotos, .')..') km.; unaltereil ('avetano fm. from Uut Hondo.
2/2:;/40

24()4. X. of l'ilotos, 4 km., uiialterecl ('avet;ino fm. from Rio Hondo.
2/2:V40

24().=). Laguna de Piedra. A|iproximately In km. X K. df \'inak's. Am
monitesand fish. .Inrassic. 2/20/40

24(iO. K. .500 m., :ind Km to 2'hi m. X. of 24<io. Mav lie Cretaceous.
2/29/40

2407. Coarse (dastie Is. lying X. and directly above 240."). Orhifoids and
Foraminifera. Pjiper Cretac(>ons. 2/29/40

246S. XE. of Vifiales, 12..") km., on road \n La Palma : 2.2 km. X. of
La Jagua trail. Cayetano fm. witli }ihint leniains. .•;/l/40
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L'4(i!l. 'I'i.iiilv IiciMimI Is. l^..') km. W^W. (,r L;i l':iliii;i (in side of routl.

la'SL'iiildcs Aptyciius. Above it is Is. like tn.it - km. X. of Sail

Ciivfttmo. :!/l/4U B
1

•Jl7n. X.\|-;. of \'iri;ilcs, 11 km.. .7 km. .\. of l,;i .l,-ijiu;i tfail on L:i

I'alina loail. liS. inciiisioiis in s('i|i('ntiin' and is. id ft. from iu

linsion. :;,/ 1/1(1

lM71. \V. of ^^all \'iccntc. :; km., inii m. \V. of X. Inrn of load 1o San
<'ayotano on liail 1o \''A .Mn-a. :'./'J/l(l

L'47ll. X !•;. of Km. ll^, ''> km., on N'inaics idad. Anl liill d(dn-is: nmils

Inittiiiii' ('a\ctaiio stdiists, in front of s(dioid on I'ilotos roail.

:\/:',/4u ;,

1'47;;. .\Iina I. a .\'laiia ; 4 km. ( ap|iroximat(4y) iv of Mouotc Km. 14

on I'iniir-X'ifialcs road. Mine foiiiiorlv \V(irkcd I'm- copiici-. Locality

not dofiiiitc. :!/;i/40 B

L'471. S.. imi m.. of ]i(dnt where l{io Ihmdo leaves flie Cayetam. fm. N.
of I'ilotos. Soft ln-(Mvn sands. .'Kocene. :',/;!/4(l

:247.">. Iiio Hondo .X. of I'ilotos from |ioint wlieic ri\ei- leaves Cayetano
fm. npstream aliont 1 km. I'livllites, shales, yraywacke. ;!/;i/40

-47G. Barite mine (Miiia Amalia). '2-.'> km. W. of I'inar del Uu) on
(inane road. Isaliela Mai'ia on nni|i. \'ery i^ciod crystals. :'i/'l/40

2477. S. of .Matahamin-e, (i km., 1 km. S. of Tons. A |ity(diuslike Is. Kadio-
Iriiia .' :!/4/4(i

2478. .Matahaiid.re Mine. ;;ii km. X. of I'inar del K'io, Und ft. level.

Shale ami iirayvvack<\ '.\/')/'40

247!i. .Mat.ah.amlire min.' .lump, ;',/(i/4U

24S(l. W'eathereij jiraywacke at Malahandire mine snrface. ."./'7/4(t a

2481. S. of .Matahamlii-e, 4.2 km. VVeatheivd n|-avwa(d<e ami sliaJe.

:!/7/ln ]',

2482. S. of .\Iatahamlii-e, (5.7 km. Sheared Is. with Radiolaria.' :',/7/4() C

248:;. S. of Mat.ahandM-e Mine, .").(i km. Ls. on rd. :;/7/4(l D

I1.\1!.\XA I'K()\1X('K

2484. S. r)2" W., of lOncriicijaila, 7n(i ni.. 2 km. ( a|>|iroximatelv ) S. of
S;iii .Fdse <le las [..ajas on trail to SVV. Mi<;h in I'^ocene. ."i/l:i/4')

248;'). S. "j.")" W. of lOncrnci j.ada, .'18(1 ni,, aliont 2 km. S. of San .lose

de las Lajas. St rat i<^ra idiically aliovc 2484. ;'./l:'./l(l P,



II.") Habaxa, Matanzas, Pinar del Rio I4l

248(5. SSK. of Nazarono, 2.8 km., 2.1 iii. N. of A. .M(.iit;il\ii (\a>\ :', Aii-

tilhiii;i map). Eocene. .'Vl'5/4<t C"

24S7. Km. 27, Batabaiio id. Hlialcs. :;/I4/Kl a

2488. W. of Km. 27, odd m., on Hataliano iil. Marls in lowor P^oi-cnc

;!/ 14/4(1 h

248t). San (Jalnicl, ''< km. ENK. ot' (innnajav, {'inaf ilcl I?io t'rovincc.

'2490. About 1 km. S. of Cni/. .Ic l'iiM|i;i. I.ow.t Olioocrnc. 1/2/4(1

24!)]. S. of Lomlrcs (('olc-;i(i l>a tSnll,. finca). U i. 1/2/4(1

24112. .Marianao. Calle Gen. Let', 2 lihu'ks K, of military lio^iiital. \V'(41.

1/2/40

24i>:i. Finca La Gia, S. and W. of I)i'. Hcrdiick's finca at Ciu/, do Piedia.

Cretaceous. 1/2/40

24!)4. Finca La Gia, Radiolaiia >' detaceouy. 1/2/40

24P.3. S. of Tuniha de IMaceo, 2 km. 8. of Santiilyo de las Vegas, near
Cacahual. Fca. Vista Alegre.

MATANZAS PHOVINCP]

241)6. N. of Colon, 1 km., just above tlie Ech'uiohimpaa locality. 6/-2/40

2497. S. of Gnia Conchita, .(i km., on Colon-Banagui.ses road, (i/22/40

2498. S. of Grua Conchita on Colon-Banaguises road. Adelina. ()''22/40

2499. (Quarry, .7 km. E. of Colon (iraiija wliidi is 1.2 km. X. of Colon.
(5/22/40

PINAR DEL RIO PROVINCE
2.500. N. of Mariel road, 100 m., and about 200 m. K. of entrance to

Martin Mesa road. Eocene. 5/22/40

2501. S. of fabrica de hilo, 1.9 km., on road to Sabana, 7) km. ENE. of
Mariel. Lime gravel. Rudistid fragments. 5/22/40

HABANA PROVINCE
2502. Calles San Luis and Cruz. Cone sandstone. Reparto Jesus del

Monte. Habana. 7/23/40

250;!. Finca Antonio Barrozo .1.5 km. WNW. of (Jeutr.al Hi-rshev on
road to Boca de Jaruco. White marl. Shark teeth. Well 52 Varas
deep. Lower Co,jimar. 8/19/40

2504. Finca P. Reyes, 1.5 km. WNW. of Central Hershev. White marl.
Well 25 varas deep. 8/19/40

2505. X. of Cotorro, 14 km., in new reparto. Decomposed Is. 9/19'/40

250f5. San Miguel quarry, Jesus <lel Monte, Habana.
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L'.jd?. I'linu'v n|' Arcllaiui ;inil Urjiiciil khhI. jus: \V. of Mjnitilln. Well

lie. 1, 1.', I sh. •111.1 ss. in street cut. ll/10/4ii

L'.KiS. 8;iii Aiitiiiiio >\r Ins liitfi.is. Well l.')ir ,|(.(.p. (lift iKim lldskinsdii.

L'.')(t'.t. Ai-iess loiiil from fearro's soii-in l,-i\\ 's lioiise lict wecii Manlilhi ami

i;i Calvaiio. ( 'rctafcous. 11/17/-ln

lT.Iii. !SK. of Liicei-o station. l.")ii I't., on \V. side of IJ.K'. to (liiincs. Ifoail

cut. .\tl;intii- Ficliuiu^ < 'o. (i'>W r^ ) , Knrrwr : II L'-J/ln

2r,]\. In fi-ont of \'illa I'ilai' .-il stcjis, W. side of IMf. to (iiiincs. just

SI'], of laiciTo st.-ition. Atlantic l\ffiiiiii,<;' Co. <i.")7i) (:'.). Ivx-cnr .'

I'l.XAK DKI, RIO IMfOVIXCK

•Jol'J. !•:. of Km. post .1. !•;. ot' Consol.-iciou <\r\ ISur on ( '('. (Jift.

liol:;. Sec l!H)7. \V. of l!l(i7. lod m.. wliii'li is t..! km. \V. of (iuanajay-

Artcinisa ro.aci on load to Fca. Cliacou. 12/7/411

2r)14. W. of l!Mi7. ;;i i.. or 4.(1." km. \V. of (Juana.ja.v .\rlcmisa road to

Finca Cliacon. Lowto- ( jjieoccin'. 12/7/4(1

251o. W. of 1!M)7, l(Hi m.. or 1.7 km. W. of (Jnanajay .Vrtcmisa road (Ui

the FiiH-a Chacon rd. 12/7/411

251(i. .\. face of (|nairy of .Morro Comi'ut I'lant .Maiici. Cojimai:'

2.117. ycc 2.")l(i. 2r)l(MS w,dl l,c(|d,.d limestone both c(Misolidated au.i soft.

2ol,s. Sec 2")n). XW. cornel' (d' ((uarry.

SAX'IW CLAK.\ 1M;()\IXC1':

201!'. W. of l'';ilcon, 4 mi. ('outact ro<-ks near serinuitine intiusinn to F^.

Xear n'jiorted oil seep. Oil in liuKUiite. 12/2!l/'4l)

2o2n. Contact roidvs on I'], side of serpentine intrusion, I mi. W. of

Falccui. 4/2!»/4(i

IMXAK' DHL i;io n;o\ixci':

2o21. X. of Rii, La Leuua hridjic oHii ni. Km. Ill W. of llaliana.

Hs. under Is. Focene. l/;i/H

2.")22. X. of Bo(l('<;a BhuHjui/.al, 2.')ii ni. Km. I
)(i.:; W. of I l;ili;iiia on cr.

OtifloiijUins, Tarphjipmnis. Ivicene. I .1 11

2')2:i. X. of F!ode;;;i Fila mpi i/a 1. 27." ni. Km. Ijn.:; W. of Ilal>ana on '•'i^'

SAXTA cLAi;.\ i'i;o\ ixcr:

2."i24. i;(juals I'C 1l'.*S. WNW. of C-Mitral I 'eis,.\ rra in-ia, I .S km., on road
to .Aenada. in creek hank ot' .\rrn\(i \:ic|iiit o, tn .".Hd m. >," d I'

culvert. l/!t/41

2.12.'>. ^^. of 2.")24. loo- lull „i., aloim Armvo \;i(|uito.
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25:2ti. WNW. ol' Cciitiiil l'rjs('vci;iiu-ia, _ km., on ncxl In Ajiii;i(l;i. Ant

liill. l/it/4]

'2r)'27 . W. of Ccntr.-il I'cisi'v tT;iiii-i;i, -HII m., oii Liiu'ii l'rliu-i]);il. Ant hill.

1/10/41

'25-S. Km. 1' WNW. of < 'ciitr.-il i 'ci sex crnnci;! on Linon I 'iinci|i;il. Ant
liill. 1/10/41

25l'!). Km. L'.L' WNW. of Ccutnil I'ciscxiMancin. .".ii m. S. of L^iiicn I'riii-

c-ipal. Al.an.loniMl wntcr well. J/lO/4.1

PINAI^ DKL HJO I'l.'OVIXCI';

25;!0. Central Pihu-, 4on m. .\. ot' mill on cam' railroacl. Luwor Miocene.

1/16/41

i!5."il - 11.
1,';."). ('I'litial Aniloira jM())K'ity.

2')','>1. Km. 11, (J. Amlorra cane railroad. .Miocene, (liiincs. 1/17/41

'2')'.>'2. Km. 12, Central Amiona liuu' railroad. 1/17/41

2o.'!;i. Ivm. 12.5 Central Andorra cane railroad. .Marls inteiliecidcd with

is. 1/17/41

25o4. X. of Km. 11, (ioo m., ('entral .\ndoira cane laihoad. !Sand on S.

edge of mountains. 1/17/41

2o;j;j. N. of Km. 11, 1.5 km., of Central Andorra cane railroad. Coarse
lime sandstone interl)edded with Aptyehns liearin^;- beds. 1/17/41

25;!tJ. Mariel, quarry of Morro Cement Plant, at corner of workings N.
end of N-S. elift". Rabanaster. 1/2;V41

25.''.7. Taken from boulders fallen from cliff (25.';(i). Prom different

boulders aiid probably mixed. 1/2.'1/41

25;5N. Same as 25o6. Sample taken from a sinylc houlder at base of
clilf. Not mixed. Cojimar? l/2;!/41

25.S9. Salne locality as 25.'i(i but from single bouhler at base of cliff.

Cojinmi-. 1/23/41

2540. Same locality as 25;!t) but from a single lioulder at base of cliff".

Cojimar. l/2;!/41

2541. Morro Cement Plant (juarry, Mariel, about 75 m. from N. end
of N-S. cliff; hard ledges yellow. May be Universidad. The Raban-
aster was found in i-oad in front of workings. 1/23/41

2542. La Puntilla, small peninsula at Maiiel. Pleistocene or Recent corals
and MoUusca. Above }iresent watei- level, lo ft. 1/23/41

HABANA PROVINCE

2543. White acid rock on W. edge of Madruga. Directlv under dark
basic rock. 1/31/41
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MATAN Z A!S 1' RO V 1 -\ C l\

i'.")44. MiiKi L'laia (i-moim') alKHil 1 km. bVV. of San -Migiifl dc los

t'.auos. l'/l/41

L'.U."). X. 4(1 W. dl:' _'544, Imi m. Note kaiiiiiu'ritc, chioiiH cliloi-ite

iliiiil>lt') ami gi-eeii i-liromi' aiiipliilK)l(>. 11/1/41

_.")((). Top ()( Ciiaito Loiiias ( y. cihI of JiOiiia .)a*'aii). Notr si-rpt'iitiiio

stiiiftiiie in clnTt. I'/l/'l

_.")47. Loiiia I'ico BlaiK-o (iiait of Loina Jacan/. Thayi-r: "

' I'loliahly

hoiic inaguesite
'

'. 2/1/41

L'34.S. .\\V. of Sail -Miguol lU- los Hafio.'-, 1 km. ( appioximatelyj, N. 2U°

E. of Ctiapel and Lonia Jacan. N. i-ontaet ui seiiientiiu' ami Olig-

ocent' Is. La. inclusion in sci'in'iitini", 1 ])icc(' on exact contact. This

is best known exjiosiiie of contacl. -/\/41

204!). Ls. on serpfutiiie-liinostohc contact, W. of San Miguel lic los

Bafios. 2/1/41

25oU. fcjcliist and dioiite on N. slope of Loina I'unta (scqjcntijic intiu

sion; M.a km. i approximately i SK. of (."anasi. 2/8/41

2551. yedimentaiy le-eiitry in serpentine. Top of Loma I'unta, about 4

km. SK. of Canasi.' 2/8/41

2552. Mud or shale, about 1 km. 8. of Canasi. Lower Eocene oi- Cre-

taceous eontaminated. 2/8/41

255H. Fuica Hatillo, <3 km. SK. of Canasi. Chrome ore from mine (Jack)

on B. slope of serpentine intrusion. N. 41° K. of Grua P.astora,

N. 5(1° W. of Elena; N. 8° VV. of Central Armonia. 2/1U/41

2554. Mud and sand from cut at Cinia Camarrones, 7 km. !S. of Canasi.

Upper Cretaceous. 2/10/41

2555. E. of Caraballo, 1 km., from old well on l''inca of D. A. Solomon.
Sample probably below 6fl feet. 2/10/41

PINAR DEL KIO PROVINCE

2556-2581. Central Meroedita.

255(5. Gi'ua San Sebastian, S. sirle of track, ;!0(i m. W. of Km. 7, 5 km.
S8W. of Central Mereedita. Cretaceous. 2/l:i/41 a

2557. Km. 8 Ramal Aresto, (5 km. SSW. of Central .Meic('(|ita. Cretiiceous.

2/13/41 B

2558. Km. 10.1 Ramal Aresto, 8 km. SSW. of Central Mer.'cdita. Shear-

ed intrusion in tuflF. 2/13/41 c
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2or)!l. Km. !!.:; Rmnal Aresto, 7 km. S8\V. of Ociitial Meicedit;!. Wliitc

iiiti-usiv(> rock 75 m. W. of (Inia Santo Toiiias. 'l/\:',/4] I)

i!5(ii) L'5(i(i. Rfunal Sail Francisi-o.

25()(i. (iiiia iSaii Fraiicist'o, s km. irflSK. of Central -Mei (.'citita. lVI-1/41 a

L'5til. Cliiu'lio San Nicolas, Km. ln.l ; s km. SSK. of Central Mereedita.

Cgl. hc(l in lirowii ss. ami sli. series. Clretacoous. 2/14/41 h

25t)l'. Cnueiio San Nicolas, 5(i m. NK. of switch. Km. in, Hamal San
Francisco, H km. SSK. of Meicetiita. Below 25(il. Hrown mml ami
ss. Lowei- JOocene. 2/14/41 C

25(i;!. S. of Km. 1(1, 2(1 m. Rama! San l^'rancisco. Ciav marls Ix'lo'.v 25(52.

2/14/41 i)

25(i4. Km. 8.7, Kanial San Francisco, 6.5 km. SSK. of Mercetlita. iJrowu
muds. 2/14/41 E

2565. Km. 8, Eamal Sau Francisco, 5.5 km. SSE. of Mercedita. 2/14/41
1'

256(5. Km. 6.9 and 100 m. NE., Eamal San Francisco. (Irua San Miguel,

(.jray marls and .ss. 2/14/41 G

2567. Entrance to Mercedita. Brown marls un<ler Lime gravels. Cre-

taceous. 2/14/41 H

2568. Entrance to Mercedita. Shales abo\-e Lime gravels. 2/14/11 1

2569. S. of Mercedita, 2.7 km., on Ranial to San Juan. Curve just N. of
San Igiiacio. 2/14/41 J

257U. Km. 'A, Ramal to San Juan at San Ignacio. Shales, micaeous ss., 3'

cgl. bed, 1-4" pebbles platy gray ss. 2/14/41 K

2571. W. of Km. 2.6, ;!() m., Eamal to San Juan. Gray marl. 2/14/41 L

2572. Km. 2, Ramal to San Juan, S. of Mercedita. Cretaceous. 2/14/41M

257.'!. Small outcrop of white marls cai^ping hill S. side of road at en-
trance to Mercedita. Below or in Lime gravels. Upper Cretaceous.
2/14/41 N

2574. Same hill as 257.J. Below 257.'! and Lime gravels. Equivalent to
2567. 2/14/41 O

2575. Up the section, S. of 257:1 and 2574. Above Lime gravels.
2/14/41 P

2576. Kin. 2.8, Ramal Asuiicion, 2 km. E. of Batey Mercedita. 2/15/41 A
2577. Km. ?>, Ramal Asuncion in deeji cut just N. of Grua Dos Her-

inanos. Cretaceous. 2/15/41 B
2578. Km. 6.2, Ramal Asuncion, at (irua N'orela. Upper Cretaceous^

2/15/41 D
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L'.")?!). X. iif Km. ()..">, IvMiiial Asniu-iuM, I'lH in. l!,-")/41 D

•2'tSit. Km. ;i, l\;im;il Saiitn 1 s.-ilichi. l^.N km. KtSlv i>f .Mciccilita, in cuiAf.

12/1.",/41 K

l.'.")Sl. Docji cut ill \V. imIi-c iif liiiti'V .\I creed il:i. This is e(|lli\:i leill to

L'.Ki; 1 li."')74. :i/ir)/41

L'").S2. I'"rimi mouth of iSoioii C.-iriou, .4 l<m. I'.eiow Is. ;it mouth of c-irioli.

Fine ejil. witli orliitoiils. )l/\\)/\\

UAHAN.\ I'I,'()\1X('K

HfjS;;. N Iv of AiTovo Arenas, 1 km., cm X S. roail. J.ower lMi<-eiie. ;V-/41 a

2584. .\|i|iidximatel>- X K. of I'.'iS;;. Imx-cu.' fi(uii well. '>/-/\\ H

25X5. .\uj;uaiialio map. Aut hill in (iiialao. Ivieeiie. :\/\i')/\\ .\

25StJ. Auijiunialio map. 1 km. iS. of I'uuta P>iava ami '/j km. X. of

(.iiiiitau at Km. I'ost 1. .•;/J(;/41

25S7. Auguauahu map, '>.'> km. .X K. of .Maiitilhi on roml to .Vhijua, S.

side of road. ."iH m. X K. of Km. I'ost .'.. ;;/l(;/41 15

2585. Augiiaiialio map, tin iii. X K. of H'l.sT on X. side of road. Ant hill.

.3/16/41 C

2.")St). Aiiguanaho ma]), 750 m. !S. of 2.")nn. W.-iler well in field cm Finca

Miuga. Lower Oligoeeiic. ;>/ltv4 1 1»

25HII. .\ii;;iiaiialio maji, 4 kin. .XK. of .\I;itilda on Mur^a road. .\iit hill

\,y side of road. :;/ 10/41 K

250]. .\u^iiaiialM. map. <i(Hl m. S\V. of .\l;i1ilda. Ant hill. Side road.

MATAXZAfS J'K'OVIXCK

25!t2. Hersliey lino map. Gypsum sanijdes, 1 km. .X. of San .\iitonio,

10 km. VV. of Mataiiza.s. :V27/4J

259;;. X. of San Antonio, 2 km., Id km. W. of M;ilaii/.;is. Co.arse ss.

bouldci' witli orbitoids above gyiisnni. .'5/27/41

2594. Herslioy ma]), 400 m. N. of San Antonio. l''rom trail. ( 'ret;ic(^oiis.

;V27/4i

2595. Hershey majj, 75(l in. W. of San .\iitoiiio. l''i(jin sitle of roail. < 're-

tact'ous ? ;:/27/41

PINAH DHL KIO l'iK)Vi NCK
2596. Merct'dita map. Lime gr.-ivels at entranee to ('enti.il .Meicedita,

near Cabanas. 2/14/41

2597. W . or turn W. on highway to San hiego de los I'afios l.()5 km.,

or r...:5 km. N\ of CC. 4/r)/41 H

259.S. K. ot Hotel Saratoga, ;].45 km., or 5.2 km. NW. of ('(.'. (.1 km.
VV. of turn) on San Dieoi) dc his Hafios road. Ivn-eiie. 4/()/tl .\

2599. -X. of ('('., 4.;; km., .5 km. S. of turn, .2 km. S of bridge on San
Diego lie los liauos id. Eocene. i/H/W H
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2(JU0. NE. of Cousolaciuu del Sur, 1 km., at "Bottle Palms" locality.

I'iuar gravels. 4/6/41 C

•2(>0\. Pea. Caimito, ;) leagues ab:. ot C. Niagara, 'JUU in. E. of entrada,

tS. edge Loma Cajalbaiia. 4/8/41

2602. Wan Juaii de Sagua 8P. of C.Niagara. Ls. lenses in Cayetano. Up-

per Cretaceous. 4/8/41

2()n;;. Fc-a. San Marcos SE. of C. Niagara. White intrusive rock in ser-

pentine. 4/8/41

26114. Cayetano boulders in river wash. A. Cayo Hueso, 750 m. b. of San
Andres, W. of Vihales, small clams. 4/10/41

260;'5. E. of C. Niagara, 2 km., on trail to La Mulata. Cut in Arroyo

Tortuga. 4/11/41

2(506. S. of coast N. of La Mulata, .loO m., E. of Central Niagara. 4/11/41

2607. Coast 1 km. N. of La Mulata. Mud between Is. ledges. Upper Cre-

taceous. 4/11/41

HABANA PROVINCE

2608. N. of Caimito, 1.5 km., on rd. to C. Habana. White and tan mark.

;5/ 11/41 a

2609. N. of Caimito, 2 km., on rd. to C. Habana. Light tan marls with

orbitoids. 5/11/41 B

2610. Bodega Agiiacate, 2.7 km. NW. of Caimito, on C. Habana rd. Low-
er wiute marls. Principe or Guatao. 5/11/41 C

2610A. Lcpidoeyclina bed above 2610.

2611. NW. of Caimito, 2.9 km., and .2 km. N. of Bodega Aguacate o»
C. Habana rd. Probably Guatao. 5/11/41 D

2612. NW. of Caimito, .'i.4 km., .7 km. N. of Bodega Aguacate on rd.

to C. Habana. (Rd. crossing). 5/11/41 E

261;;. NW. of Caimito, 4.7 km., /.', km. from fork to N. 20° W. on C.

Habana rd. 5/11/41 J

2614. NW. of Caimito, 4.8 km., .4 km. from fork to N. 20° W. on C.

Habana rd. 5/11/41 F

2615. NW. of Caimito, 5.7 km.. l.:i km. from fork to N. 20° W. on C.

Habana rd. .5/11/41 G

2616. NW^. of Caimito, 6.4 km., on (J. Habana rd. C'liff overlooking Cre-

taceous and Central. Valley directlv above serpentine. Eocene.

5/11/41

2617. NW. of Caimito, 7.1 km., and 700 m. S. of C. Habana. Eocene.
5/11/41 H
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2618. N. of CC.. 4l)(i 111. (Ui crossroMil. 4..') km. W. of C;iimito; 4(10 in. N.
of 96(). M.'irl (lirfctl\' iiiulci- (liiiiics Is. I'iiiar ilcl K'id I'rovince.

5/18/41 .\

L'dli). X. of CC, :;r)ii m., on nl. 4..") \V. of Caiinito. r)/l,S/41 B
2(;)2(i. X. of ('(', 2S() 111., oil 1.1. I..'i km. W. of ('Mimito. 5/18/41 C

I>IX.\K' l)l':i. KMO 1'K'()VIX(;K

2&2\. Km. in.i) ('('.; (i km. W. of Cnimito. 5/18/41 I)

2<)2l'. SK. of Ho(U'y:i La Ciiiini, .'..(i km. Ijv loail. (4 km. \V. of San Dicj^o

.Ic los iiafios). 5/19/41

2()2;'.. SIv of Rodcya La (luiia, :;.(i km. ( hy nl.), I km. W. of San
I)i("o(, 4(' los I'.afios. CaiiiU'vila. 5/19/4

1'

2f)21. XX' K. of San Difoi, ,1(. los Banos, 10 km., on nl. to Kca. bJelit'var-

ria ol' (icn. .Monte, .liirassic-. 5/21/41

2<i25. Fca. Las I'icilias of Jos,' .\iitimio Costa, 2.;'. km. S. of CC. at

I'aso Ix'c-il cfossinji ami .1 km. W. (hi IkiiiIux loc. 5/21/41

2()2(i. .Mxmt 1 Icaiiiio X. 20° W. of Batcy La (iiiira ( W. of San Diego
lie los liafios) iieai' entrance to l''iii<-;i Liijirs. .lurassic eoiicretions

with .•immonites. 5/22/41

2()27. .\'. of liiiil^e (i\-er K'io San N'icente, 80 m., on San X'iceiitc-La

I'alnia nl. Cayetaiio fi'ssil loc. 5/22/41

IIABAX.A I'K'OVIXCh:

2(i2.S. (W Km. 25.1 \V. of llal.ana; :;.:; km. W. of i'linta Biava. Loceiie.

()/S/41 B

2ti29. Vr. -i:>_\ km. VV. of llaliana; :'..l» km. VV. of l.'ta. Brava. Ant liill

near slanjiliter Inmse. ('a|Mlo\ila' (i/S/ll I ',

2(i:;o. {'(\ Km. 2().2 \V. of llaliana, 1.1 km. VV. of Piinta liiava. (i/8/41 C
2(;.;L X. of Bauta, 1.0 km., on B.aracoa nl. (i/S/ll I)

2();!2. K. of ('. Bar.acoa niins, (loo m., N. of Baiita. .laliaco. ()/8/4 1 F

26;];!. Batcy ('. Baracoa ruins, 4.5 km. X. ol Bauta. Jiloeene. (J/.S/41 (<

2(i;!4. W. of C. Baracoa ruiiis, 500 m.. 1.5 km. N. of Bauta. ]<]ocen(\

6/8/41 II

26.'!5. N. of Bauta, 4.6 km., 450 m. V). of (J. Baracoa ruins. Low in

lOoceiie? 6/8/41 I

26;;(). hj. of C. Baracoa ruins, ;;20 m. lOoceiie ? (i/8/41 .)

2():;7. Km. 20 W. of llal.;ina mi (JC, 2 km. K. of I'liiita Brava. I'rolialily

not ol.ler tli.aii ()li>i(.cene. (i/22/41 A

26;;s. Km. 20. ij \V. of ilal.aii;!, 1 .S km. I'], of I'linta iirava. Xot older
than miihlle Oliooceiie .' (l/l'l'/ II ii

2639. CC. JLuj. 21.1 W. oi llaljana; .9 km. E. of I'uuta Brava. 6/22/4iC
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2640. N. uf 1 'until Biava, .7 km., on r.l. to iilayn. (;/i22/41 G

lMi41. X. of I'unta Biava, .S km., on plava nl. Crctacoous. (J/22/41 D

2ti42. N. of Puina Biava, 1 km., on playa r<l. Uiiivcisulad ? 6/22/41 K

264:;. N. of I'uiita Biava, 1.6 km., on playa nl. 6/22/41 E

1644. N. of Arroyo Naranjo, .s km., on I'll. to Arroyo Apolo. Uuiversi-
<la.l. 7/25/41

SANTA CLARA PROVINCE

2645. Pink alga in gas see]», 6.6 km. S. 17° W. of Jarahueea. 8/19/41

2646. SSW. of .Jaraliu(>f-a, Ki km., agglomcrato. 8/19/41

2647. SSW. of Jaraliueea, 6.9 km. Sciliments dirt'ctly under agglomerate,
of 264t). I'^jijier Cretaceou.s.

2648. NW. J'uiial, 5()ii m., N. of Jaraliueea. Ls. breccia. Upper Gi-eta-

ceous. 8/20/41

2649. W. of Santa Clara H.l\. station, 5ll m., excavation for luiildiiig.

8/2(J/41

HABANA PROVINCE

265(1. Casa Blauca, E. edge at S. end of rd. to Triscoriiia. Upiier Cre-
taceous? 10/12/41

2651. E. of Barreras-Tarara rd., 1.7 km., on rd. to Chicago No. 2, on
eilge of hill facing valley to S. Universidad.

2652. Cantora La Loma, .6 km. N. of F.C.U.H. crossing on Guanabacoa-
Santa Maria del Rosario rd. Cretaceous? Radiolaria. 10/19/41 D

2650. S. of F.C.U.H., .?> km., crossing on GuanahacoaSaiita Maria del
Rosario rd. Upper Cretaceous 10/19/41 E

2654. S. of F.C.U.H., 2.f km., crossing on Guanaliacoa-Santa Maria del
Rosario rd. Upper Cretaceous. 10/19/41 F

2655. S. of F.C.U.H., I!.2 km, crossing on Guanabacoa-Santn Maria del

Rosario rd. Eocene. Radiolaria. 10/19/41 G

SANTA CLARA PROVINCE

2656. K. of Fsperanza, 2.1 km., or 1.9 km. E. of R.R. ci'ossing on CC.
Mid. lie Eocene. 10/28/41 B

2657. CC. 2.5 km. E. of Esperanza or 2..". km. E. of R.R. cross-

ing. Middle Eocene. 10/28/41 C
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ORIENTE PROVINCE

2658. Batt'y Ccutral Manti; quart/. (A) t'loiu near oM Naval wireless

JStation (B) serpeiitiuf from ti.".' well about I'tii) ft. from quartz.

10/29/41

2659 Finca of Valeiitia ;" batev C. Maiiati ; lOck said to come from his

new well. 10/29/-41

2660. Cerio Dumanuecos, Km. IS. of C.Mauati; rhyolite from top and

flinty chips from slope, re<l from center top. 10/30/41 A
2661. Kaolin from pits, N. slope of Oerro Dumanuecos, S. of CJ. Manati.

10/30/41 B
2662. E. of U. Manati, 3.5 km., at Pozo de ban .ioacjuin on Lonia Piedra.

Serpentine. 10/30/41 C

2663. Jllo Ciego crossing, Ramal Garigua. 0. Manati. Clay from creek

bed. Probably Miocene. 10/31/41 a

2664. Rio Garigua crossing, Km. 25 Ramal Garigua, (!. Manati. 10/31/41

B

2665. Cu ore (malachite; from very old (1860-70; mines, 1 km. W. of

Km. 10 on i^amal (Jentro, C. Manati. 10/31/41

2666. Top of Cerro Caisimu, S. of C. Manati. 10/31/41 D

2667. Loma San Roque, 3 km. NW. of Grua Tabor, F. 0. Tunas, N. of

C. Manati. 11/1/41 A

2668. Well, about 7 km. NW. of Tabor, F. 0. Tunas, N. of 0. Manati.

26 ft. Peiidotite with some chromite. 11/1/41 B

2669. Well, about 1 km. W. of Tabor, F. C. Tunas, N, of C. Manati, 49

ft. in serpentine. 11/1/41 C

2670. W. side of Linea Norte, C. Manati, Km. 5. Barrettia Is. 11/1/41 D

2671. Cantera San Pablo or Mina Blanca, quarry E. of Km. 5, Linea
Norte. C. Manati. Barretlia Is. 11/1/41 E

2672. Km. .30 Ramal Garigua, C. Manati. 11/2/41 A

2673. Arrovo between Km. .16 an«l 37, Ramal Garigua, C. Manati. 11/2/41
B

2674. Km. .J7.5 Ramal (iaiiguii, 0. Manati, at entrance to Finca Palaeios

"La Laguna". Diorite 11/2/41 C

2675. Km. 38, Ramal Garigu.-'t. C.Manati, hill on W. side of R.R. Diorite.

11/2/41 D

2676. Km. 41, low hill S. of Ramal Garigua, 0. Manati. Diorite. 11/2/41
E

2677. Km. 47.7 Ramal (iarigua, (!. Manati. arroyo wiiere diorite and
decomposed igneous rock is exposed.
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267iS. Km. 51, Haiiial Garigiu't, C. Mauati, (U'cuiiipost-il igiii-oiis rock in

arroyo. 11/2/41

267S). Low hill with Ou ore, li.G km. S. of CC. at point 'J. .'5 km. S. of
Entronque Manati and about .7 km. W. of entronque. 11/2/41 H

2679A. W. of 2679, .1 km.

2680. About 2 km. W. of Km. 25. Linea Centro C. Manati, rhyolite hill

on Finca Hambre Viejo, N 50° W. of Dumauuecos. 11/2/41 I

2681. About 4.5 km. S. 20° E. of Batey C. Mauati. Cretaceous Is. in

road. 11/3/41 A

2682. Serpentine in low quarry at crossing of Rio Venero, 2 km. S. .'>0° E.

of batey, C. Manati. 11/8/41 B
268o. Loma Tobaeo, Bahia Manati; rock from top and side. 11/4/41

2684. Cayo Navarro, Baliia Manati. Miocene or younger. 11/4/41

2685. Cretaceous Is. in field lialfway between Km. 5 Linea Centro and
Km. 6 on Linea Norte, C. Manati. 11/5/41 A

2686. Poterro Silvia, .5 ni. S. of Grua Silvia, Km. 6 Linea Norte, C.

Manati. Barrcttia Is. Probably Upper Cretaceous. 11/5/41

2687. Km. 17.5 F. C. Tunas. White clay. 11/5/41 D

2688. Km. .'>.7. river crossing on F.C. Tunas. Diorite. 11/5/41 E

2689. CC. Km. 696.6 (1.9 km. E. of Tunas); intruded sediments. 11/6/41
A

2690. CC. Km. 698. 11/6/41 B

2691. CC. Km. 699.6; decomposed granite. 11/6/41 C

2692. CC. Km. 725.8; altered Is. 11/6/41 D
269o. S. of CC. ;! km., at Arroyo Muerto (Km. 712.8) ; Barrettia Is.

11/6/41 E

2694. S. of CC, ;i.8 km., at Arroyo Muerto (Km. 712.8) Barrettia Is. in

field and dooryard. 11/6/41 F

2695. S. of CC, 7..'! km., from Tres Copas Crucero on road to Las Arenas.
11/7/41 A

2696. S. of CC, 10 km., from Crucero Tres Copas in creek at Las Arenas.
Km. 703. 7. 11/7/41 B

2697. N. of Las Arenas, 6.8 km. (4.5 km. S. of CC. at Resignacion)
;

pegmatite and diorite. 11/7/41 C

2698. N. of Las Arenas, 8.1 km. (4.4 km. S. of CC. at Resignacion)
;

. green igneous rock and white alteration product. 11/7/41 D

2699. S. of CC. 2.9 km., on road from W. edge of Tunas (Km. 694)
;

very crystalline with rudistids. 11/7/41 E

2700. S. of CC, 5.:;^ km., on W. edge of Tunas (Km. 694) andesit«



152 Blllctix V2S
'

426

Mini ;ijigluiiii'r:itc. rpiicr ( 'rcl ;h-i'(i\is. 11/7/41 F

27(11. CX'. (193.1 (1 km. W. of Tuiiasi. ll/N/41

27(12. b. of OC, 4 km., at Domiiioiu./ (Km. (is;;.:!). Tup of nil!. 11/8/41
B

270;!. Eutroii(|Uc Maiiatj, CC. Km. ()77.(i; ui auoWioritr. 11/.S/41 C

2704. CC. Km. (i7;;.(i ; Is. iiitrii.led witli ijm'u igneous nn-k. ll/S/41 D

2705. CC. Km. 672.1; ruidositc? 11/8/41 K

2706. CC. Km. 671.5; verv ha.lly altcic.j, 1h<.|,1(nI sclimcnts. 11 S/ 1 1 F

2707. CC. Km. 661.9; vesicular Waik ami light giivu ro.-k. 11/8/41 G
2708. CC. Kii\. 661.2; igm-ous rock. 11/8/41 H

CAMAGUEY I'ROVINCE

2709. CC. Km. 651.8 (l.S km. F. of Guaimaio); <laik iiluc How rock.

11/8/41 T

2710. S. of CC, 1.7 km., at (Uiaiuiaro on road lo C. Fiia. Basalt. 11/9/41

A

2711. 8. of CC. 2.5 kn:., at Guaimaro on road to C. Elia. Agglomerate.
11/9/41 B

2712. S. of CC, 5.9 km., at Guaiuuiro on road to C. Elia

2713. S. of CC. on road to C Elia from Guaimaro. 11/9/41 B

2714. S. of CC, 10.8 km., on roail to C Elia from Guaimaro. 11/9/41 E

2715. Village of Santa Lucia, sta. on Cuba K'.R. at C Elia. S. of Guai-
maro. Olivine basalt. 11/9/41 F

2716. y. of Guaimaro, 2.8 km., liilltop at Finca Las Lonias ,\ugite an^
dcsite. 11/9/41 G

2717. S. of CC, .8 km., at Guaimaro; fresh and decon:|iosed diorite.

11/9/41 H

2718. S. of CC, .5 km., at Guaimaro; piece of (juarty.. 11/9/41 T

2719. S. of CC, .4 km., ;it Guaimaro: 1 piece .|uartz. 11/9/41 .1

2720. On Caniino Real in Rio Joliaho crossing, .just N. of CC. at pro-
vincial boundary. Ls. 11/9/41 K

2721. Camagiiey. Camino Real'iust N. of (K". on Rio .lahaho, associated
2720 ami 2722; monozonite. 11/9/41 L

2722. Hio Jobabo at Camino Real crossing just N. of ('(I. A= Red (diert.

Agglomerate. Oriente Province.

272:;. CC Km. 6:;5.5, on E. edge of Marti; andesite agghnnerate. 11/9/41
N

2724. Creek on W. edge of Cascorro, CC. Km. 629.7 Granite. 11/9/41 O
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2725. CC. (524, W. of Ciiscorro. Granite in fid. I. ll/St/M 1'

2726. CC. Kin. 565. Dark bluish igneous rock, ll/ld/ll A

2727. CC. 561.1; colieetecl eai'tli. 8a\v hiock witii Achdiiclld. fi-agn:ents.

T(imp.^hi. 11/11/41 B

2728. CC. Jvni. 555.1, Baealao stoi-e. iSol't gi;i\' i-la\'. weatliers )iiiikisii.

Upper Cietaee(ms. 11/11/41 C

272<). CC. Km. 547.7, Vallito eiossing-. 11/11/41 I)

27;!U. CC. Km. 5:!7. Igurous rock. 11/11/41 E

27;U. CC. 5:!;i.7, snuill (juarry on K. eilge of Florida. 11/11/41 F

27;i2. CC. Km. 528.6, just W. of bridge ov.'r R.R. W. of Florida. 11/11/41
G

27;!;;. CC. Km. 527.;;. J'ile of Is. in fielil, Hat lying outcroji. 11/11/41 H

27;;4. CC. Km. 521.5, granitoid rock. 11/11/41 .J

27M5. CC. Km. 514.7, igneous rock. 11/11/41 J

27;'>6. CC. Km. 512.5, quarry on 8. .side . of roail. Conglomeratic rock.

11/11/41 K

27:57. CC. Km. 453.8, basalt, W. of Ciego. 11/12/41 A
2738. CC. Km. 42;!. 7, large Lepidocyclinas, coral, o.ysters .'17. ;i km. W of

Ciego. Oligoeene. 11/12/41 B

SANTA CLARA I'KOVINCE

27;!9. CC. Km. 406. Veiy abundant oysters. 11/12/41 D
2740. CC. Km. ;-!85 (1.7 km. \V. of Sancti Spiritus), granite or grano

diorite. 11/1;!/41 A

2741. CC. Km. ;1S4.2 (2.8 km. W. of S. Spiritus), liornliiende scliist.

ll/l;i/41 B

2742. CC. Km. ;!8;i.7, hornblende schist intriided by granite. 11/13/41 C
2743. CC. Km. ;17S, A km. F. of (biavos, jiink granite in low (|uarrv.

11/13/41 D

2744. CC. Km. .377, Cretaceous conglomerate. 11/1.">/41 F
2745. CC. Km. 372.4, W. c^^^v of Guayos, ss. and sli. 11/1:1/41 F
2746. CC. Km. :17(). similar to 2745; samiiled ss. 11/1:1/41 G
2747. CC. Km. :i65.!t, whit.' marls. 11/13/41 H
2748. CC. Km. :i«l. hard green tuffs. 11/1:1/41 I

2749. CC. :159.2. tlow rock. 11/1:5/41 J

2750. CC. Km. ;;52, green tuffs. 11/1.3/41 K
2751. VC. Km. :i42.:i, seriientine intruding light acid rock. 11/1:5/41 O
2752. CV. Km. ;;42.2, green schist. 11/1:1/41 N
2753. Batey ('. Zaza. .just W. of mill. Apty. and tuff? 11/13/41 M
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2754. K. of C. Ziiza, '2 km., luangaiicsc ore in A|ity. 11/13/4:1 L

2754A. E. of C.Zaza, 2.5 km. ll/l;V-ll La

2755. CC. Km. IVAHA, aetiuolitc and siTixMit'nu' schist. 11/13/41 T

2756. N. of stadium, 1 to 1.1 km., Placctas on road to C. P'idencia. clieits

and Apty. 11/14/41 A
2757. CC. Km. .531.4. clastic Is. with oibitoids in badly contorted sed-

iments. Upper Cretaceous. 11/14/41 B

2758. CC. Km. 326.6, clastic arko.se ss. 11/14/41 C

2759. CC. Km. 325.6, agglomerate. 11/14/41 D

2760. S. of CC, .7 km., in creek bed o\\ road to Guanajita (turn at

Km. 292.5 on CC). 11/14/41 E

2761. Finca Cuba Libre of Dr. Enrique Rodriguez, Habana ; .9 km. y.

of CC. at Km. 292.5 Barrettia beds. 11/14/41 F

2762. CC Km. 293.8, W. of Santa, Clara. Flows and tuffs. 11/15/41 A

2763. Near store at Dan Alejandro's, 2.4 km. IS. of CC. at Km. 292.5

green tuflf. 11/16/41 C

2764. CC. Km. 291.4, fresh diorite and pale green agglomerate? 11/16/41

A
HABANA PROVINCE

2765. Marl just N. of CC. at Km. 62.4 on (-aijejon to C. San Antonio.

Middle Eocene or Universidad. 11/17/41 c

2766. Ls. below 2765 and above 1214 x on callejon to C San Antonio
from Km. 62.4 on CC. 11/17/41 D

2767. CC. Km. 14.2, Finca La Mina, E. edge of San Francisco de Paula.

11/17/41 E

2768. Excavation for IJniversitv V)uilding at coiikm- of Cai'los III and
Zapata. 11/21/41

2769. Excavation for University building at corner of Carlos III and
.\yesteran. Upper Cretaceous chalk. 11/21/41

2770. S. of Central Toledo, 2.2 km., on cane R.R. .8 km. N. of callejon.

Gray marl at base of Giiines, N. end last curve to C. Toledo. 1/1/42

2771. S. of C.Toledo, 2.3 km.. .7 km. N. of callejon. Gray marl just

above 2770. Oligocene. 1/1/42

2772 Km. 3 S. of Central Toledo on cane R.R. Grav marl intrrbedded
• with Giiines Is. 1/1/42

2773. NW. of El Chico, 1.4 km., on Guayjay-El Cano rd. Whitish ehalk.

Lower middle Oligocene. 1/1/42

2774. Low hill 100 m. SW. of a point on Guayjay-El Chico rd., 1.5 km.
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NW. of El Cliico, on a crossroad. Olialk witli Foramiiiifura. Low
Oligocene. 1/1/42

2775. Now well. Km. ;52.8o on Bataliano Cta. 12/8/41

277(j. Chips from conglomerate anti sand in back of Te.iar Cuba, loO

ni. N. of liigliway. Capdevila formation. 1/6/42

2777. IS. of Guatao, 1700 m., .2 km. S. of Guatao corner on road to Ma
lilda. Finca Villa Clara. High Eocene. l/25/42a

2778. S. of Guatao, 2.2 km., .2 km. S. of Km. 4; 1.7 km. S. of Guatao
corners. High Eocene. 1/25/42 B

SANTA CLARA PROVINCE
2779. Km. 2 Linea Principal to Vega Vieja. Central Soledad. Directly

above igneous contact (tuff series). 1/30/42 a

2780. Casa Catalina, .8 km. X. of Central Soledad. 1/30/42 B

2781. Ramal Limones, C. Soledad ; 1.8 km. NE. of batey. Just above

contact with tuff". 1/31/42 a

2782. N. edge batey C. Soledad on W. side of R.R. Cretaceous. 1/31/42
al

2783. Ramal Lajitas, Central Soledad ; 180 m. SE. of Zambumbia. Mid-
dle? Eocene. 1/31/42 b

2784. Ramal Lajitas, C. Soledad, 500 m. SE. of Zambumbia. Middle'^

Eocene. 1/31/42 C

2785. Ramal Lajitas. C. Soledad, 650 m. SE. of Zambumbia. 1/31/42 D

2786. Ramal Lajitas, Central Soledad, 1420 m. SE. of Zambumbia. Mid-
dle Eocene.

2787. Ramal Lajitas, Central Soledad, 1900 m. SE. of Zambumbia. Uni-
versidadf 1/31/42 F

2788. Ramal Lajitas, Central Soledad, 2.2 km. SE. of Zambumbia.
1/31/42 G

2789. Ramal Factora, G. Soledad, 200 m. S. of batey. Upper Cretaceous.

1/31/42 H

2790. C. Soledad, creek about 100 m. W. of batey. Upper ? Cretaceous.
1/31/42 I

2791. R.R. cut 200 m. S. of entrance to C. Soledad from carretera.

2/1/42 a

2792. S. of Tamarinda, 1.5 km., on Cienfuegos-Trinidad liighway, 8.5

km. S. of C. Soledad. Upper Cretaceous. 2/1/42 B

2793. S. 20° E. of Negrito, 500 m., 8.5 km. SSE. of Central Soledad.
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Kdcciic .' •2/\/-i-2 C

-7[H. Loiiiii Niiriiiijito, iilioiit Km. 1."), K';iiii;il Dciluics; 1..! km. N 1'^. ol'

C JSok'ilail. Ciet.-UH'oiis. -/'2/4- ;i

27\)'k liam.il Cali'iloiiia. Central lS()lcila<l; Km. oA K. of liatey. i'alro-

.-.Mir.' 2/-2/4-2 B

:J7iM). i\amal ( 'alt'ilcmia, ('('iili;il tSdIcilail ; Km. 3.8 N K. of liatt'v. Upper
( 'rctaccous. L',l.'/42 c

27!l7. I\aiiial (alcilouia, Coiitial iSoledad at Cliucliii Caiiiiiio, Km. 7 NE.
of hatcv. I'ppor Cii'taceoiis or PaU'Oci'iic. 2/2/42 I»

2798. K'amal Calciloiiia, <'cntral Solcilnd; Km. 7.1, IDU m. N. of (Jrua
('amino. I'l-oliahly miilillc l']ocfiic. 2/2/V2 E

•J7yy. K'aiual Calcilouia, Ceiitial fcjolcilad, Km. 7.7, at Ijirua El I'uzo.

I'l-ohatily =2798. 2/2/42 E

28UU. Ramal CaliMloiiia, C.Mitral HoUmL-kI, 7.5 km. NNE. of batey, near
last yi-ua. .Vpjieais like mi<|iii(' Iviccne maristones. 2/2/42 G

28IIE Ivamai \'iamones, ('entral Soleilail: l\m. 1.5; H.5 km. S K. of liatey.

rpj.er ('retaeeou.s. 2/2/42 II

28U2. Km. .'1.5, )U'ar NE. einl K'amal K'osario, ('. Hoieil.-nl. I'jJiier Cre-
taeeons.' 2/2/42 I

2S(i:!. Ramal Caledonia, Central !Sole(|;id ; Km. :;.5 at VV. end of U'amal
Dolores^. 2/2/42 J

2804. UK. of Km. ;!, 2iiii m., Ramal Caledonia, C. iSoledad. Cretaeeons
2/:i/42 a

2805. Km. ;!, i^ainal Caledonia, C. .Soled;i,l. I'jipei' Cretaeeous. 2/."./42 B
2806. K'm. ;;.2 at eiirve fcj. of Ramal Dolores on Ramal Caledonia, C.

Solcdad. r]>|ier ('retaeeons .' 2/;!/l2 C

2807. (inaos lii.iest(.ne, «. of road, 2.5 km. N 1']. of C. Soledad. 2/;!/42 I)

2808. Cienfnefjos-Manicarat;iia load, 25(i m. VV. of entra)ice to C. ISoU'-

dad. 2/4/42 A

28(l!l. Cienfueo;os-Manieara<ina rd., Km. 15.:;. lOocene. 2 '4/42 B

2810. Cienfiiejtjos-Maiiieara<;im rd.. Km. 15.:;. Cniveisidad. 2 4/42 C

2811. ("ieiifue<jos-Manicar:i_yna rd., Km. M. Ivieeiie. 2/1/12 I)

2812. Cienfue^os-Manieara^ua rd., Km. i:;.:;. Iviceni' mai'Istone. 2/4/42K
281:;. < 'ienfne<;-os Manicai-; una nl.. Km. i:;.2. lOoeene. 2/4/42 F

2814. Cieiifiiejjos-Manicaraun;! id.. Km. Il.s. 1^/4/42

2815. (Jieiifncfjos-Maniearagna id., Km. 11.5. 2/1/12 II

281H. (.'ienfueyos-Maniean'fina rd., :;iM) m. 1'] of Rio C.-mnao I'loceiic

2/4/42 I
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liS17. RoMil to ?J:iMil)\niil)i;i, l.S km. IS. ol' (lii'iifucyos-Miinic;! i-;ijiU,-i r(i;ii|.

Kueciie.^ LV4/4:2 J

12818. NW. of Zaiiibuiiiliiii, 25n m., on ( 'iciifucgos-Triiiidad lo.-nl. L'i>)ir]-

Eocene. 2/4/42 K

2819. Nlil. of io;i(l to Maniieas, 1.4., on ('ieiifue<;(is-l';.s|iei ;in/,a i<l. Oli-

goceiie. 2/5/42 A

2820. NE. of roa<l to Miuiaeas, ;i.2 km., on ( 'ienfuegos-Espeiaiiza roail.

Oligocene? 2/5/42 B

2821. NE. of Manacas road, M.4 km., on Cienfuegos-Esperanza road.

2/5/42 C

2822. NE. of Mauacay road, 4 km., on Cieiifuegos-Esperaiiza roail.

Lower Oiigoeeue. 2/5/42 D

2823. NE. of Manacas road, 5..'i km., on Cienfuegos-Esperanza road.

Oligocene. 2/5/42 E

2824. NW. of C. Santa Oataiiua R.R. crossing, 1.;! km., on ("ienfnegos-

Esperauza road. 2/5/42 F

2825. K. of R.R. bridge, 2U5U m., at Esperaiiza. Adjoining 2()56 on E.

2/5/42 G

2826. Arroyo Bufete, Rionda Finca. 2/7/42

2827. N. of Batey Tunicu, M.l km., E. end Lonia de la Sierra. 2/7/42

2828. N. of C. Tunicu, .5 km., on rd. to Loma de la Sierra. Low in

Eocene. 2/7/42 A

2829. NW. of C. Tunicu, 2.(5 km., on Esperanza road; 1.:'. km. N. of
road to liatey. Ujiper Cretaceous. 2/8/42 A

2830. NW. of C. Tunica, 4 km., 1 km. S. of Las Damas R. R. branch.
2/8/42 B

28;)1. NW. of C. Tunicu, 4 km., 1 km. N. of Saitanilla station. Lower
Eocene. 2/8/42 C

2832. SW. corner of Fincii La Redonda, 6.3 km. NE. of CI. Tonicu.
2/8/42 D

2833. N. of 2832, 200 m., (6.;i km. NE. of C. Tunicu), in creek bed.
2/8/42 E

2834. N. 20° E. of C. Tunicu, 8 km., in bed of Rio Zaza. Eocene. 2/8/42F

2835. N. 26° E. of C. Tunicu, 9.5 km., at La Larga : 1.7 km. N. of Rio
Zaza. Upiier Cretaceous 2/8/42 G

2836. NNE. of 0. Tunicu, 12 km., 3 km. S. of Jicpiimas, II])]ier Cre-
taceous. 2/8/42 H

2837. N. of Guayos, 2.8 km., on Neiva road; Finca La Soledad. Upper
Cretaceous. 2/9/42 A
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28;i8. N. of Guayos, 7.7 km., on Neiva i-dnd. Fiiu-a 8:iiita Toicsa. Low
in Crotaeeous. 2/9/-42 B

28;>9. N. of Guayos. S.(i km., on Neiva road, Rio Seihacoa. 2/9/42 C

2840. E. of C. Tunicu, 2.tj km. Middle' Koi-eiio. 2/10/42 A

2841. SW. of Zaza del Me<lio, '> km., in bank of Rio TuniL-u; 200 m. up

sti'cam fiom ford. Eoi-eno. 2/10/42 B

2842. XE. odgo of C. Tunicu l.atcy. V[>\wv Cretac-eous. 2/10/42 C

284;!. E. of ISancti Spirit us, 2.7 km., Ivm. .'589.4 (JC. Uireetly above tuflf-

ehalk contact. About equivalent to 108;{. Eocene. 2/11/42 A

2844. E. of fcjancti Spiritu:;, 2.9 km., ('('. Km. ;;89.(j. Eocene, =2843.
2/11/42 B

GAMAGUEY IMiOVINGE

2845. Km. 509, Geutral Highway. 2/11/42 c

284(i. Km. 10.2 Linea Vieja, 8 km. N. of G. Gespedes. 2/12/42 a

2847. Grua La Heserva, Km. 14.5 Liuea Vieja; 12 km. N. of G. Gespedes.

2/12/42 B

2848. Grua Mision at end of Linea' Vieja; about 15 km. N. of G. Ges-

jiedes. Altered igneous rock. 2/12/42 G

2H49. Raiual Santa Rita (froni Km. 10 of Linea Vieja) Km. 1; about

8 km. N. of C. Gespedes. 2/12/42 I)

2850. Ranial .55, (from Km. 7, Linea Nueva) Grua M2 ; 7 km. NE. of

G. Gespedes. Well aliout 45 ft. deep. Eocene? 2/12/42 D2

2851. N. of Grua :^5 of Ranial ;J5, .5 km., (from Km. 7, Linea Nueva),

just S. of Habana-Gamagiiey Gamino Real, 11 km. NE. of G. Ges-

pedes. Specular iron and matrix. 2/12/42 E

2852. S. 75° E. of Grua ;!4, Ramal ;!5, 200 m. ; lo km. NE. of G. Ges-

pedes. 2/12/42 F

285:j. Km. 4, Linea Nueva, NE. of G. Gesiiedes. 2/12/42 G

2854. Grua :iH, Linea Nueva; 11.5 km. ENE. of C. Gespeiles. Well, 7

varas. 2/13/42 A

2855. Km. 12.6 Linea Nueva, at crossing of Habana-Gamagiiey road.

2/13/42 B

2856. Km. 13-1 jit S. end Rama! (io. riim|i station well debris; about

l:; km. ENE. of G. Osjiedes. 2/13/42 G

2857. Grua 42, Km. 16.5 Linea Nueva, IT) km. ENE. of G. Gespedes.

2/13/42 D

2858. Grua 17, Linea Nueva, G. Gespedes. \"ery (dose to 2857. 2/13/42 E

2859. S. of Grua 40, 100 m., Linea Nueva, 14 km. ENE. of G. Gespedes,
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Ls. with ludistids and iyueous rocks. Upper Cretaceous. 2/13/42 F

28(j0. Gnia 01, Ranial 6(1 (from Km. 13.5, Liiiea Nueva) 12 km. NE.
of U. Cespedes. 2/l;;/42 G

2861. NW. of Estrella station, 200 m., on F. C. L'ulja. Upper Cretaceous.

2/14/42 A

2862. N. of Piedrecita, 1.5 km., on road to CC. 2/14/42 B

2863. NE. of C. Florida, 4 km., on Linea Principal to Uraho. Finca

Esperanza. Decomposed diorite. 2/15/42 A

2864. Finca Urabo, Linea Principal 7 km. NE. of C. Florida. Upper
Cretaceous. 2/15/42 B

2865. N. of Km. 721.6 CC, 1 km., (entrance to C. Cespedes) ;";no m. N,
of crystalline-sedimentary rock contact. 2/15/42 C

2866. NNE. of C. Florida, 6.5 km., at Fca. San Rafael. Small granite

knob projecting' through unaltered chalk. Upper Cretaceous.

2/16/42 a

2866a. Chalk around knob at 2866. Upper Cretaceous. 2/16/42A

2867. E. 15 km., and 2.5 km. S. of C.Florida. Low swell; chalk from Is.

ledges 2/16/42 c

2868. SE. corner Finca Cafetal ; 15 km. E. of C. Florida. 2/16/42 D

2869. ENE. of C. Flori<la, 7 km., on cane R.R. Fca. Urabo Chalk. 2/16/42
E.

2870. Km. 14, Florida-Woodin R.R. at Sta. Isabela 22 km. N. of C.

Florida. Marl from shallow well. 2/17/42 A
2871. Near Km. 12.5, Florida-Woodin R.R., 200 m S. of Gruas 56-57

2/17/42 B
2872. Km. 11.8, Florida-Woodin R.R. 2/17/42 C

2873. Km. 11, Woodin-Flori.la R.R. Miocene? 2/17/42 D
2874. Km. 17. Florida-Woodin R.R., 3 km. S. of Sta. Isabela. Well and

post hole. 2/17/42 E
2875. Basement crystalline rocks from C. Cespedes and C. Florida.

2876. Chrome ore with gabbro. Cromo, 13.5 km. NE. of Camagiiey on
Nuevitas R.R. 2/19/42 a

2877. SE. edge of Loma Yucatan. 2/19/42 B
2877A. Troctolite.

2877B. Gabbro.

2878. SE. slope of Loma Yucatan. Hippiirites. Pirnnra, Tampiiia
2/19/42C

2879. Mina Aventura, W. of Cromo on Nuevitas R.R. 2/19/42 c

2880. Lesca Pass through Cubitas Hills; 200 m. N. of E-W. rd. along
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!S. sidi- of range. .'Koccuc c^;!. ov clastic Is. 2/2ll/4l^ a

L'SSl. N. of E-W. r.l., 500 iii.. on Lcsi-a Pass tlnouiih Cul)itas hills. Rud-
istiils. Fiaoiiicnts. Kocimk' Is. LV20/42 B

1\SS2. Lcsca Pass tlirougli Cuhitas Hills, 1.2 km. N. of E-W. road. fUp-
]K'r ('retaci'ous. Alveoliiu'llids. 2/20/412 c

2.S>S;>. Lesca Pass Ihroii^ili Cultitas Jlills, o.l km, N. from K-\V. road.

2/20/42 D
2SS4. Km. 429.2 CC; about P; km. hi of Jatil)Oiiieo. Well 12 ft. dec]).

Mioernc? 2/21/42

288o. CC. Km. 456; 5 km. W. of Ciogo do Avila. Mark 2/21/42

2886. CC. Km. 500. 2/21/42

2887. C(;. Km. 5ii;;. Lowor middle' Kocono. 2/21/42

MATANZAS PHO V INCH

2.S88. CC. Km. 14i).5 E. of Haliaiia. In front of Ho^yai' liifantil Cam
pesiiio; 0.5 km. 8E. of Colisco. 2/22/12

HABANA PHOVJNCK

2889. E. of JSan Antonio de las Vegas, 2.0 km., near >SIk'11 Mcx. ('(jpcv

JS'o. 1. Middle Eocene. 2/8/42

2890. S. of 2889, ion m. .Mi. Idle Eocene. ;i/s/12

2891. N. of La U'uda rd., .0 km., at 2.0 km. P. of San Antoni(. de las

Vegas. iMi<ldle Eocene. .1/8/42

2892. N. edge, of Coralillo ( S. of Bauta). Mails with Is. lenses. Oligocene.

3/14/42

2893. Excavation for building on Calle San Juan de Dios opjiosite lOdi-

ficio La, Metropolitana. Upper Cretaceous.

2894. Cantera San Francisco at San Praucisco. (no data as to when
it was collected). Upper Cretaci'ous.

CAMAGUEY PROVINCP
2895 - 2905. Central Seuado.
2895. Ramal Santa Cruz, 2 km. W. of C. Senado. Troetolite. ;!/lS/42 A

2896. Ramal Santa Cruz, 8.5 km. W of C. Senado. Decom]iosed ]M'ridotite.

3/18/42 B

2897. Kamal Santa Cruz, 4 km. W. of Senado. :!/ 18/42

2898. Km. 5.2, Ramal Santa Cruz, C. Senailo. Serpentine agglomeratef
3/18/42 D

2899. Grua Canjilones, 1.5 km. N. 30° W. of Santa (Jiuz, ('.Senado.
High mid.ile? Eocene. 3/18/42 E

2900. Grua Mola. Cannot be located on map. Al)0ut 15 km. NE. of (\

Senado. Dip 15" N. .3/19/42 a



435 Camaguey Province 161

2901. Fca. JI,Mli;ni;i, .-iliout 4 km. \V. of Minus. Cretaceoii.s^ :;/:2()/42

i:!)OL\ Kinca Jiogla, stia.tigiMiiliically lieluw liSMil ami ."ion in. N\V. .Small

ammonites. Cretaceous.'' '.\/'2{)/-i'2

'2i)[):'>. Raiual Santa Cruz, 1.5 km. \V. of C. Seuado. Leaclied seipeniine.

;!/-l/-i2 a

2904. Quarry, about o kiu. N. ()5° \V. of C. Senailo near road to .lieotoa.

Cretaceous. 3/21/42 B

2905. La CuciiiUa de Aaguilla, 12 km. NE. of C. Senado. Cannot be defi-

nitely located. Upper Eocene. 3/19/42

29<)G - 2933. Central Lugareno

29(i»;. N. of Batey Lugareno, soil m., on Ranial Guruju. ;i/22/42 a

29U7. X. of C. Lugareno, 1.2 km. 3/22/42 B
290S. Grua Gui'ugu, 5 km. N. of C. Lugareno. Eocene. ;i/22/42 C
2909. Near Grua Sorpresa, C. Lugareno, 750 m. NW. of Gurugu. 3/22/42

2910. At Grua Sorpresa, C. Lugareno aljout 1 km. NW. of Gurug-u. Shal-

low well. Eocene. 3/22/42 E

2911. Field .5 km. N. 15° W. of Grua Sorpresa. C. Lugareno. 3/22/42 F
2912. N. of Grua Sorpresa, 700 m., C. Lugareno. Eocene. 3/22/42 G
'2913. Worm castings from Is. aiiove marls at 2912. 3/22/42 H
2914. Ramal Keudicion, 1.4 km. from E. end of Ramal 2(I0 m. E. of

Grua 19, shallow well. 2/23/42 A
2915. N. of Rendicion, C. Lugareno, In quarry at Camagiiey-Nuevitas

eta. crossing. Ls. and marl. 3/23/42 B

2916. Rendicion. Old mill excavation. Decomposed igneous rock. 3/23/42
C

2917. Ramal Rendicion, Batey Mercedes. 3/23/42 D
2918. Loma Bayatabo, about 1.5 km. W. of Batey Mercedes. Chert from

top and magnesite from S. slope of hill. 2/23/42 E

2919. Ramal Vijil, Girua Morell, 2.5 km. S. of N. end of Ramal. Barrettia.
Cretaceous. 3/24/42 A

2920. Ramal Vijil 3.5 km. S. of N. end of Ramal. Shallow well, fresh
water. Eocene? 3/24/42 B

2921. Grua 71, Ramal Santa Rosa, 20 km. SE. of C. Lugareno. Miocene.
3/24/42 C

2922. Grua 45, Ramal Morell, 14 km. S and 2 km. W. of C. Lugareno.
Shallow well. White chalk. 3/24/42 D

292.3. Grua 37, Ramal Union, 12 km. S. and 2 km. E. of C. Lugareno.
Middle Eocene. 3/25/42 a
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2924. Well of CO. Doc-tui. <iiK) in. isi. 4(t" W. of Grua 'M , Kainal Union.

C. Lugareno. Low in niiddlt' Kocene. .!/-'J/42 B

292.1. Well being .lug, Mini in. IS. S()° W. of Grua ;'>7, Kanial Union, C.

Lugareno. ;!/25/42 c

292U. Fossil wood, float near Grua ?u , Ranial Union. ;;/2r)/42

2927. Float. Finta Santo Domingo, Linea Princ-ijial LI km. S. of C.

Lugaieno. 3/25/42

2925. N. .'50° W. of Grua Habana, :!i>li ni., Ramal Oiego-Habana, C.

Lugareno. Eocene. .3/27/42 A
2929. X. of 2928, 100 ni., whieh is ;^0(i m.- N. ."0° W. of (Jrua Habana,

C. Lugareno. 3/27/42 B

2930. Colonia Truffin, (Km. 2S;i, F. 0. Norte) 500 m. S. of Km. 2S() on

Norte R.R. 3/26/42

29.'>1. West slope of N. ridge of Cubitas Hills, across from Km. 286

on Norte R.R. Probably Cretaceous. ;')/26/42

2932. W. of Grua California, 600. Ramal Sonora, C. Lugareno. Grani-

toid rocks in place in part. 3/27/42 C

2933. S. of Batey, 1 km., on R.R. to R.R. Station, C. Lugareno. Well.

Diabase. 3/27/42 D

2934. Km. 74.8 on Nuevitas-Pastelillo R.R. .•'./28/42 A

SANTA CLARA PROVINCE

2935. NE. of C. Horniigueio, 1 and 2 km. Small Is. lenses in tuffs. 3/30/42

2936. Eainal Jicotea, 800 m. S. of Paso del Medio. C. Ilorinigueio. Up-
per Cretaceous. 3/20/42 B

2937. Chalk directly above Cretaceous gravels at 2936. Lower middle
Eocene. 3/30/42 c

2938. Ramal Jicotea, Just N. of first grua, 2.3 km. S. of Paso del Medio,

C. Hormiguero. Eocene. 3/30/42 D

2939. Ramal Jicotea, 400 m. S. of Grua Jicotea, C. Hormiguero. Eocene.

3/30/42

2940. SE. of Grua Crespo, 1 km., 17 km. F. and 7 km. S. of C. Hormi-
guero. Not far geographically from L128 Thiadens type locality

of Camerino vcrmunii, Lrpidorhiloidf .^ rutlciii. L. palnicri, and
L. macgillavryn. Upper Cretaceous. 3/30/42 A

2941. El Abra, 20 km. E. and (i km. S. of C. Hormiguero. Ujiiter Cre-

taceous. 3/31/42 B

2942. S. slope Loma Campana about N. of Grua Campana, C. Hormi-
guero. Upper Cretaceous. 4/1/42 A
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•294.',. Streot in .lilK-n. at cml of h'riiiiai Jibcro, (,'. H(iniiiHUi'rt). 4/1/4:2 B

l:!)4-l. iMiica X'laiaiu, L'- Uiii. !/ ami H km. .S. of ('. lloriiii<iui'io. (irauo-

.lioiitc. 4/1/42 C

2\\4r). fc;aii FcruaiKlo Mine, -I..! N N K. of .lilicro, (i.;") km. NNI']. of liara-

jajiiia, :^s km. Iv ami oft km. S. of ('. lloniiiiiucro. Cii ami /n ore.

4/1/42 C

l2i)4(). y. of La C.iroliii.-i, l.ll km., on l»amal BiiMias, (
". lloiini;^iu'io. 4/1/42

A

i:;M7. I'^iuca Fiilli.lo and I'o/.oa Hon. la. Uam;il IJiciias. ;'.iin m. Iv of spui'

to Alaiio and M.an.nuilo. ('. lloimi.<;u.'id. 4/L'/4i^ 1^. ^: C

•J.i'As. Ifamal Brtmas, 1 km. W. of ssvitcli to .Maii^o ami Man^uito, C.

llormioucro. 4/2/42 1)

liDli). Ojo lie A>;iia, 1 km. SK. of ( !. Hoviiiii^ucro. rppiT (^rctacfous.

4/2/4L' K

LilTjd. [<]. of (inia .Ik'otca, SMii) m., (i.;") km. .S!SK. of ('. Honiiigiu'ro. Cre-

tacoons .lii-('ctly iimlcr Ivicciir chalk. t/.'l/42 a

L'it.jl. Firsi yrua IS. of Jicotca on IJamal Vacaria. Foeeiie. 4/;'./42 B '

LlilTirJ. Ivamal Isatn'l, Km m. N. of IM\. ami 7o m. W. of Ivio Caiuiao.

UpptM- Cri'taceous. 4/;'./42 (!

i:;).!:!. SK. of (amarones, 1 km., and all m. N. of R.R. to Oiiiiiaiiavagua.

4/;!/42 D

L:)n4. NW. of c-iossing of Ramal to Adclaida, 1 km., (C. Hormigueroj
and eti. to Fspcranza. Hard, tinc->;i-aincd igneous bluish rook.

4/:V42 E

CAMAOllKV l'b'()\lNC!E

2!)n.'i. Pastolillo R.R. statioii and to :;iH) m. W. alono' ,-liff al)()vp R.R.

t,ac-ks. :!/2S/42

.D.Ki. Pastoliilo, W. along clitt' from :;(Ml ni. to 700 in. W. of sta.,

continuation of 29;");"). Same beds. ^Middle Foceue. ;i/2S/42

HABANA PROVINCE

29;")7. Santa Ritft Rd. (W. of (".San Antonio) l.;'> km. N. of C.San Aii-

tonio-Hcrsliey R.R. tuff and glass below Ls. giavel. 5/6/42

2iir)S. S. of Ramal Cavajatios of ('.San Antonio, Idii m., on Madruga-
I'ipian F^d. I^pjiei- Cretaceous. .1/7/42

29r)9. Calle 29 entre 7 v (I. Top of Priuci])e at this p(,int. Kncene.

3/12/42
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2y«U. El Bosque, directly E. of Tropical Stadium. 5/12/42

L'9()l. NNW. of Madruga, 1 km., near cemetery. 6/1/42

29(j2. NNW. of Madruga, lJ/> km., on rd. past cemetery. (5/1/42

2iKi;'.. Km. 1.1 S. of C. San Antonio on cane R.li. Eocene. '6/1/42

2!t(i4. Km. 2 S. of C. 8an Antonio at (inia Hayon. Midtlle Eocene. 6/1/42

296;"). Km. .'{.o S. of C. 8au Antonio on cane B..R. Eocene. 6/2/42

2966. !S. of C. San Antonio, 3.1 km., on cane E.E. 6/2/42

2967. S. of t;. San Antonio, 4.() km., on cane R.R. Eocene. 6/2/42

2!MiiS. Km. ').'.'> S. of C. San Antonio on cane R.R. Eocene. 6/2/42

2969. Km. ().S-6.9 S. of C.San Antonio on cane R.R. 6/2/42

297u. S. of cane R.R., 'MM in., at Km. 7.5 (S. of O.San Antonio). Chalk
near (Jiiines contact. (5/2/42

2971. S. of C.San Antonio cane K'.K'., .liM) m., at Km. 7.5. Lower Olig-

oceiie.'' (5/2/42

I'lNAH DEL \U() PROVINCE

2972. C.San Kamon batcy, on cane K'.R. iieai- cntiance. (Atlantic Re-
liiiirij; ('o. .S.i42.) Kocenc : 5 29/42 a

297.1. N. edge C.San Ramon hatey in i-d. cut, .1 km. NVV. of wtack

Kr224 (8344). Eocene. 5/29/42 B

2974. NW. of C.San Ramon slack, 250 in., in i-d. Koccnc^ 5/29/42 c

2975. NW. of C. San Ramon sla<-k, ;;5() m., Kl'225 (S:!45). Eocene.

5/29/42

2976. NW. of (!. San Ramon stack, 450 m., KP226 (S;!46). 5/29/42 d

2977. NW. of C. Ramon stack, 575 m. Kocene. 5/29/42 E

2978. At crest of ridge (i75 m. NW. of (!. San Ramon stack. Kl'22.?

(8;!58). 5/29/42 F

2979. NW. of C.San Ramon. (S:;4S) Eocene. 5/29/42

29S(t. Rodas Asphalt jdt. Eocene. KP2;UI (8;549A). 5/29/42 G

29.S1. NW. of C. San Ramon. Eocene. KP2:U (8350). 5/29/42 H
2982. (Jhurch at Mariel. Eocene. 5/29/42

2983. Turn to (J. San Rannni, S.78 km. W. of Cuanajav. Eocene. KP235.
5/29/42

2984. Hillaide opp. Km. IU.25 on rd. to C^uiebra Hacha. KP232 (8S51)
5/29/42
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2985. NW. of C^uipbra Haelui r.l.. 1.4 km. KP192. 5/29/42

298(i. Base of gravel hill at well, 1.2 km. N. of C^uiebia Hacha. KP142.
Ls. gravel. 5/29/42

29.S7. R(l. cut .;!5 km. N. of KP2;;:: wliich is turn to 2986. KP234.
Upper Cretaceous. 5/29/42

29SS. N. of KP2;j;i, .65 kui., which is turn to 2986. KP138. Ls. gravel.

5/29/42

2989 N. of KP283, .98 km., which is turn to 2986, 2.1 km. N. of Quiebra

Hacha. 5/29/42 J

299(1. W. of C. San Ramon, lUH) m., on cgl. ridge. KP179. 6/7/42C

2991. W. of C. yaii Ramon, 7()0 m., anil 100 m. S. on old rd. Eocene.

6/7/42 D

2992. W. of (J. San Ramon, 1.45 km. KP192. Eocene. 6/7/42 E

299;;. W. of (.'. San Ramon, :;.;! km., apia-o.ximately. KP152. 6/7/42

2994. W. of (!. San Ramon, 4.2 km., 1 km. W. of cane R.R. x. Upper
Cretaceous. 6/7/42C

2995. W. of C. San Ramon, 5 km. Upper Cretaceous. 6/7/42 H

2996. N. of (Quiebra Hacha, 1.5 km. Upper Cretaceous. 6/7/42

2997. N. of Quiebra Hacha, 2.6 km., at grua. Upper Cretaceous. 6/7/42J

HABANA PROVINCE
2998. Lucero-Mantilla rd., .4 km. SW. of Lucero R.R. x. 6/21/42 B

2999. SW. of Lucero sta., 700 m., on Mantilla rd. Upper Cretaceous.

6/21/42 D
:1000. SW. of Lucero sta.. 900 m., on Mantilla rd. 6/21/42.

E

3001. S. edge of Mantilla on Lucero rd. Lower or lower middle Eocene.
6/21/42 F

3002. W. of Arroyo Arenas, 1.2 km. Well lietween forks of rd. Uiiiver-

sidad. 7/12/42 A

3003. W. of Arroyo Arenas, 1.2 km., just N. of rd. fork. Entrance to
Fca. Santa Maria. Stratigraphicallv above 3002 Oligocene. 7/12/42
B

3004. W. of Arroyo Arenas, 400 m., in quarry. 7/12/42 C

3005. S. of forks, Ooo m., at S. fiid of El Cano on FA Chici. rd. 7/12/42'D
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30(16. S. edge of El Cano at foiks of nl. 7/12/42 E

.•;(i()7. SE. of Km. lo.7, 7(HI in., CC. W. of Haliana. l.s km. E. of

Arroyo Arenas. Eocene. 7/19/42

PINAK DHL K'lO I'ROVINCK

;!()()S. 8W. of C. San K'amdii, l.(i km. 7/22/42 A

;;ini!>. y\V. of C.San Ramon, 2 km. 7/22/42B

;;iil(i. S\V. of (.'.San Ramon, 2.2 km., 2r)(i ni. W. of :'.l)iiit. 7/-22/V2A)

;;()11. S\V. of C.San l\amoii, .'1.2 km., 17ii m. S. of Clincliu S.an Jiia.'.

7/22/42D •

;;iil2. SW. of C.San Ramon U.U. crdssino, :;4(iii m. 7/22/42

.•;(ll;; SW. of C.San Ranuin in id., I.:', km., ;'.(mi m. X. of Clni(4io l>\irro.

7/22/42

;ail4. SW. of C. San Ramon, t.t km., inii m. SW. ol' :i()l:; at i>\>\ asjilialt

workings. 7/22/42 E

;!(ll;j. SW. of ('. Saa I\,amon, 4..') km., .just S. of CIuicIki I'.iirro. 7/22/42F

;;()lt). SW. of C.San Ramon, 4.4 km., X. dT Ciim-lm I'.nrro. 7/22/42

:iiil7. SW. of C.San Ramon, :'..n km., ne.ai- aliamlonril oflice of olil as-

l.liait Co. 7/22/42

;i(llS. eta. 400 m. W. of C^niehra Ilacii;i. 7/24/42

;!01!». Km. 1S.6 Bahia [Ion. la nl., :;.7 km. W. of C^uielna llaclia. 7/24/42

:!020. W. of Cahanas, 2.;") km., in nl. cut. 7/24/42 C

::o21. .X. of Km. :i, Ho m., W. of Cali;inas. 7/24/42

HABAX.\ i'ROXlNCK

.;oii2. S. of W. entrance lo San .\ntonio, 200 m. X. slo]ie of hill. I'locenel

7/26/42B

;'>02:!. S. of W. entrance to C.San .\ntonio, 2r)0 ni., Madrnga on S. slope

of hill. 7/2(i/42a

riNAR DEL K'lO I'ROVIXCK

;;o24. SSW. of Batey San Eranci.sco, I km., 1 '.j km. W. of Km. 19 on

Caya.jalxis-Cahanas Cta. at aspli.aU mine Ana Teresa. 9/18/42

ISLK OF I'lXKS— {lAP.ANA I'R0VIN(!1<:

;!(l2o. (iuailalnjie mine, W. of .Xneva (Iciona. lO/l.S/42

;;U26. SW. of Xueva Cei-ona, 11 km. Pegmatite and iiitilc. 9/10/42
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.".(IL'7. yW. (pf .\uc\;i (ii'idii.-i, 111 kill., :it liiu'ii (if h'clix Ijaiig. 8illiiii;iiii1t'.

'M2S. N. slope of Luiiia C'aumlu. Si-liists.

;i()l2!). Miiia Lela, ISW. t-oiiuT of Jsle of Piii(>s. I'orjihyiy and wolfia-

mito ; vein ami dyke rock.

IKiMd. Miiia Lela (tuiigsteji j, HW. turner of Isle of Pines. Poijihyiy

dyke.

;!(i;'.l. Miiia Lefei, SW. corner of Isle of Pines.

HABANA PROVINCE

:uy.;2. Gen. Wood claim, E. of Santa Maria del Rosario. 12/L':2/4:2

;!U;j;j. E. of 8anta Maria del Rosario, 2.7 km. 12/22/42

GAMAGUEY PROVINCE

.!Ud4. Loma Cerrillof (Treasure Hill of Barker) N. side Isla ile Turi-

guano. 12/27/42

HABANA PROVINCE

.'1();!5. Hersliey-Santa Cruz rd. crossing with Catalina rd., 2 km. E. of

Hershe}' station. Oligocene, probalily middle or upper. 1/12/4;!

oOliti. Hershey-Jaruco rd. just E. of F.C.C. Hersliey to Caraballo. Olig-

ocene. l/12/4o

;i(i.l7. West end of Jiliacoa rd. at junction with Hershey-Baiiioa rd.

Oligocene. 1/12/4:1

:i(i;;.s. E. of Hershey K.H. station, 2.'3(l m., on Santa Cruz rd. 1/12/43

:1(i;;m. W. edge of Hershey Batey on slope to valley. 1/12/4;;

;;i)4('i. S. end of Hershey Batey; U.R. to Matanzasf Oligocene. 1/13/43

;;il41. N. of Via Crucis, 17it(i m., Fca. Botina, 15 km. SE. of Hershey.
1/13/4;;

;>n42. Einca La Guardia, 15 km. SE. of Hershey. Upper Cretaceous.

1/13/43

;)i)43. Tata, S. end of Rulua cane R.R., s km. SE. of Hershey. Oligocene.

1/13/43

;;il44. Ruliia. N. end of cane H.K'. from slope to valley. SE. of Hershey.
Oligocene. 1/14/43

;;ii4."). Tuffs with asphalt seep. Hudistids from (id m. S. whicli is 700

111. \V. of Fiiica Monson. 1/14/43
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;UJj(t. 'Si'ipciiliiic scirniu'iitiiiv (MUitact in;i(('ii;il, ."ilKi m. 1']. (if (Jrua Moii-

son, JS". si<U' of intrusion, niioiit 17 iviii. UK. of (". lIiM'sliey. 1/14/4.",

cutl a. of Hersliey, 5 km., at VV. end of Farenda eano E.R. Low in

Oligoi-ene. 1/14/43

3048. E. of Pipian id., 17.') in., on first nl. to K., W. of CC. 1/28/4:;

3049. Gravel on W. side of ripian nl., 295 in., 8. of CO. l/2tV-i;''

3050. Just above 812 in cut W. of G. San Antonio R.E. about 1 km. S.

of batey. About 10 m. S. of last Lanicria. 1/28/43

3051. Ls. just below and N. of elialk about Sl2. About 1.25 km. S. of
C. San Antonio. Eocene. 1/28/43

3052. New road to S. from CC. at E. edge of San Francisco de Paula
cut. Km. 13.4. 1/29/43

SANTA CLARA PROVINCE

3053. Central Caracas R.R., Ramal Horqueta, 7^/2 km. E. of Lajas.

3054. Cut on cane R.R. near Km. 14, near Chuclio Carmita, 12 km. NE.
of C. Caracas. 2/1/43

3055. Grua Colorado, l(i.5 km. NE. of Central Caracas. 2/1/43

3056. Delicias, near end of branch of F.C. Culian Cential, 14.5 km.
NE. of C. Caracas. 2/1/43

3057. Arroyo Nuevo, near cane ll.U. bridge, liamai Ilorcjueta, C Caracas
R..R. 2/1/43

3058. W. of Cartagen;i, 5 m., iieai- '['urciuiiio intrusion. 2/2/4.3

3059. Shales, J/2 km. SK. of Tur(|uin(., 4 km. W. of (.'artagena. 2/2/43

3060. Ramal Nueva (C.Caracas R.R.) Arroyo San Isidro near line, 2'/'

km. NNE. of C.Caracas. 2/3/43

3061. Ramal Nueva, in bank of Arroyo Masiiio, ;! km. NNE. of C.

Caracas on cane R.R.. 2/3/43

3062. Ramal Nueva of C.Caracas, .3.2 km. NNK. of iV-ntral Caracas
2/3/43

3063. Cane R.R. cut on E. edge of C. Caracas I)atey .2/.''./43

3064. N. of Chuchu Carac(d, (Kid in., (;. Andreita R.R., 10 km. E. of
Cruces. 2/4/43

3065. N. of Grua Caracid, 200 m., C. Andreita R.R. on road to 3064.

2/4/43
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;;()()(>. UK. (if fiina (niiclinrioiH's, (ino m., C. Aii<lix'itii K.B. 12/(>/4;!

;>0r)7. Martina, at cud uf Rainal Martina, (0. Andreita) 12i/j km. E.

and 1 km. N. of Ciuces. 2/6/4;;

.'MHiS. Loma Andreita, 'A km. W. of Central Andieita. Upper Cretaceous.

2/7/43

.1U(H>. Mina Patiieia, copper, ()..") km. N. of I'lacetas. 2/8/4.T

3070. Central San .Jose cane R.R., Km. 11.8. Light-colored igneous rock.

2/10/43

3071. S. of Km. 13 of C. San Jose cane R.R., Y2 km. Cu ore vein, hang^

ing wall. 2/10/43

3072. S. of Km. 12.5 of C.San Jose cane E.R., V2 km. 2/10/43 C

3073. Km. 29, Central San Jose cane R.R. Gabbro. 2/11/43

3074. Km. .'!1.4, Central San Jose cane R.R., igneous. 2/11/43

3075. White earth ovei' tuff. Km. 32, Central San Jose cane R.R. Uni-
versidad. 2/11/43

307(3. N. of Zulueta, 4 km., on road hi Ucnicdios. Aptv.? at thrust.

2/12/43

3077. N. of Zulueta, 14()(i m., on JJemedios mad. Last iiill to S. of San
Agustin iiills. 2/12/43,

;!(I7S. Km. 22.1 of H.R., .5 km. S. df Zubieta. Above Apt.ychus. 2/12/43

3079. E. of Central Isabel, .!» km., on cane R.R. Ciialk interbcdded witii

flat gray clastic Is. 2/14/43

3080. W. of (^uemadito. 30ii m., wliicii is Km. 25 on C. Zaza cane R.R.
Clialk. 2/14/43

:!081. Km. 25 of Central Zasa cane R.R. lTp])er Cretaceous. 2/14/43

.3082. E. of Km. 25 on C. Zaza cane R.R., 1 km., flat l.ying clastic sed-

iments with 3" boulders of igneous rock under basalt. 2/14/43
3083. N. 80° E. of Central Santa Isabel, 1 km. Ls. bed between tuffs

and agglomerates. 2/14/43

.3084. Shales on S. edge of Eomento on road to Sipiabo. 2/15/43A
3085. S. of Fomento, 21/2 km., 1.3 km. S. of Rio Camarones. Ls. ini-

mediatel.y following tuffs on Fomento-Sipiabo rd. 2/15/43B
308(i. Cuatro Varedas rd., 2.3 km. N. of Sijiiabo rd. Gray sh. apparently

<li|iliing under tuffs. Middle Eocene. 2/16/43 a

3087. Rio Sipiabo ford, 2 km. E. of Jiquimas ; 7 km. S of Fomento,
2/17/43a
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.!(I.SS. 8\V. "f l''(Hiifii1(i, ]'/(.' kill., (Ill .1 i(|iiiiii;is id. Ls. iionlilcrs in nj;

gloiiiciiiti'. r|i|KM- ( 'rct;ic('(itis. :V 17/4."il)

llOSi). XW. (iC |''(iiii(Mito, -.') km., (Ml \<\. to Ai^.-ilmin;! sli. in tiiiT sci'ics

nc;M- 'Ink liliic Is. IcI^M'. Mi, Idle I'JoctMic. 2/1.S/4:; ;i

CA.MAia'KN' l"i;()\I.\OK

.IlliMi. ('i'ilti-;il X'crticiitt's ^r.-iii. ('. l*;sti('ll;i (•;iiic I'.K"., Km. :;, l.'inl. T.-is

torn. Cliiilk in Is. Icilgcs. Diji lid" tit ll;it. rppfr (Ji'ftiict^ous.

2/19/43a

;;il91. (.'. X'citiciitcs M;iii. ('. Ivst ix'lln (•:iiu' U.li., granite. Kml of K'ml.

Lo|K>z. Kiiolis in Ihit sahnna. '2/\\}/4'.\

:W)-2. (\ ViTticutcs Map. (". EstivUa i-auc K.B.

;:ii!».;. C. \'crticntcs .Ma|i. ('. Kstrclla cam- U.R., .7 km. N. of I'icMliv-

citas. I'inki.sh ii;ni'ous r(H'k. l2/2(l/4;ia

;;ii!i4. (,'fntral X'crtiiMitcs Map. C. Kwticlla ram' I\'.K., !l km. X. of I'icdrc-

citas.

:;(l!)o. C. \'('iticnti's Ma].. V. K.slrrlla cane U.U., 75 m. X. of l':.strclla

.station. From well. l2/21/4;!a

."(!!)(). ('. Vertioiites Map. ('. lOstrclla cane K.R., N. clov ,,|' hafcv.

Granite. 2/21/43 B

.^(i!»7. C. Vcrticntrs Map. C I'lstrrlla canr KM., end of K'ml. (iarcia.

Prom \v(^ll 111'. liarrcn rrci-ystallizoil calcitc ami (piai'lz saml.

.'109.S. (/'. Vertic'iite.s map. C. Aiiranntntc cane H.K., I\m. ."j.j, l\ml. I'al

marito or Vatic-ano. 2/2."./4."ia

;i(l})it. Central W'rticntcs map. (
'. .Vyiamoiitc cane \l.\i. Km. (i, iJml.

Olaya. 2/24/4:ia

.'IliHi. CVcrtientcs iiia]i: ('. Ajiraimmtc cane I{.1{. S. ciIl^c of l''in<a Hamiii,

Km. ? 2/24/4.'iB

;!l(ll. Not used.

;'.l(i-J. ('. \'citientes map. C Ai^iamontc cane H.\i. Amilia, II km. 8. of

Agramonte. "2/24/4:; C

.'lln:;. ('. Vcrtientcs map. ('. .-Vji-ranHmtc cam' U.li. K'ml. i^as La.jas Km.
1.7. 8. of C. Ayramontc. 2/24/4:; I)

:;ln4. ('. Vcrtientcs map, 2 km. \V. of .\milia on i\'ml. i.as La.jas. 2/24/4:i

:;ln.'). ('. Vertieutcs map. C. I'^sti(dla cane l\'.i\., (i km, X. of I'iedrccitas.

2/20/4;^a
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;;l(l(i. ('. \'cii ii'iitcs ili;iii.
(

'. A;;i;iiimiiiI(' i-;iiic li'.l.'.. in lirM I km. .S. u\'

Cimcliu. Fiiu'-yraiiifil grccii tiili's lyiiiy ll;it.

;il()7. (V'litnil Vorticiitcs (•.iiic U.U., Km. I, l.'ml. A;;ucil;i. Kmlislids.

lvl';V4;;a

.".KlS. ('. Vorticiitcs cane IM\., I\m. 't, K'ml. La Ks|ii'ian/,a. Koccnc.

;!lll!». (A'litral A'eitii'ntcs cane 1\.R., Km. .'lS.(i IJnca I'lincijial. I'lcdialil v

Zapota or Capdevila. Clialk. 12/25/43B

."illO. C. Veitieiites cane R.R., Km. 1.7 h'ml. Kiiu-oii. S. of Vciticiitcs.

Eocoiie-middle? 2/25/4:; C

;;ill. C. Vrrtieiitus eano K.B.. W. end of Hml. Dospojo. Koe-fiic. 2/25/4;;D

;!112. C. Yertientes cane R.R., Km. 1-, Rml. 8ta. Rosa. Upi>er Cretaceous!.

2/26/43A

.!11>!. C. \'eitientes cane R.R., Km. 9.:i Rml. Finca San Carlo.s. Rudistids.

2/26/43 B

;;114. C. Vertieutes cane R.R., Km. 9. Fca. San Carlos. 2/26/4:5 C

:)115. C. Vei'tientes cane R.R., Km. 7.8. Fca. San Carlos. Rudistids.

2/26/43D

:!116. C. Yertientes cane R.R., Km. 4.8. Middle Eocene.

:U17. C. Yertientes cane R.R. Km. 44 main line. Eocene. 2/26/4:!F

:!118. C. Yertientes cane R.R., Km m. W. of Km. 29. Ffiper Cretaceous.

2/2 7/4:^A

:>119. C. Yertientes cane R.R., SW. corner of Los Cuiros. Cretaceous.
2/27/4:^,B

;!12(l. C. Yertientes; Km. 5.4 La Esperanza. 2/27/43C

;U21. C. Vertientes; Km. 5.9 Rml. La Esperanza. 2/27/4:; I)

HABAXA PROYINCE

:il22. Km. 45 on Central Habana cane R.R. to CC. Chuclui .Jimenez (lUO
m. S.) and 4 km. NW. of S. end of line at CC. 4/1/4:!

:U2;^. W. of C. Habana, 2100 m.. Arroyo Corojo. Asphalt. 4/l/4:!B

3124. W. of C. Habana, 200 m. Gray sh. and soft ss. in Rio Banes
(i=Corojo). Wide N-S. asphalt vein. 4/1/43C

SANTA CLARA PROYINCE
:!125. Santa Clara-Camajuani rd.. between Km. (i 7. 9/2:!/42
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I'lNAK l)i;i. U\{) IMJOVINCIO

;'.ll'(). K. Ill' linlcv .S;in KiMiiciscd, 1 km., on Kl Tr;iiii:iji) (hiiiii. N. of
(';iy(i,jal)Os. Assiilialt. D/it/lL'

llABANA 1"I{()\JNCE

;!]LI7. Well 17!t', iicir hospital in WW. i-onu'r ot' P.atisia aii)iort S, of
iSaii Anton id ilc los Bafios. Miot'cno / 7/ /4.'!

.Jll'S. l'i])ian road iS. of ]\lailnij^a. Well \'2 varas 2.1 ktn. y. of cant- U.K.
Greenisli yray marls. 7/L'S/4l.'

:]129. IMjiiaii road S. of Madiiiga, l'.,S km. !S. of eano H.H. (iravcl hi'd

in marls. 7/28/43

PINAK DEL RIO PROVINCE
:5l;;U. El Haul Mini'. 2i/> km. E. of Km. 20.5 Cahanas-Cayajalios da.

Core from core- test 200' S. of mini'. Both samples from below
oxidized zone. Low in Eocene.

HA HAN A PROVINCE
3l;;l. «. of CC, 222.!) (to trail) at W. entranee to ('. San Antonio

]/2/44a

;!i;!2. iS. of CC., 2()2 m., on trail from \V. entianee to C. iSan Antonio.
1/2/44 B

(SANTA CLAK'A i'K'()\l\CE

;;i:;;;. NK. of Km. 2, inn m., on C. «anla Kosa c-ane U.R. Kocene. 1/17/44

.!l."i4. Arrovo Lnprz, Km. :\.3 K, of C. iSaiita luisa. l'p]ier <'retaeeous

1/17/44 H

."iPlo. Km. !t, K. of (,'. iSanta Rosa on cane iv.i{. I'pper Cietaueous. 1/17/44

;;i.;(;. Km. ll.l i;. of C. Santa Kosa on lanc H.K". lldirdlia. 1/17/44

;!l;i7. Km. II..") ( ajiproximately) E. of C. iSaiita Kosa on raiie IM».. Sand
with liiiriiltiii. Upper (.'retaceous. 1/18/44

IJl.'lS. K. of Km. 12, 2ltll m. ( aiipro.ximately
)

, on (1. iSanta h'osa cane K.K.
lidnitliii, othei' rmlislids. 1/1S/44'h

;il:i!t. Xlv of Km. l.l, 2 km. on C. JSaiita Kosa cane K.l\'. Diorite por-

phyry liorderinfr serpentine. l/lS/44 C

;;140. NE. of Km. l:;, LIIki m., on C. Hanta Ro.sa cane R R. Aptv like ss.

1/18/441)

3141. E. of Santa Rosa, Ki.!) kin. .M,-itrri;il liitei4iedded with BanctUa.



447 Oriente, Habana, Santa Clara, Pinar 173

ol4li. C. 8;int;i Isaln'l iii:i|i, - km. .S, of ( ';nil>l;ni<';i, <'lii|is lidiii l.s.

cliff, !» km. 8. fjd" E. Iidiii l-'oiiiciito. Upix-i' Crftiicroiis. l/;i()/14a

:;14:{. S. of Km. 6 of C. Siiiita Isal.el eaiio H.R. (Jicni stone. l/li(i/44B

:')144. Cu mine, (i km. S. of I'^omcnto W. of Fonu'iito yijiiaho id. /Lll/14a

;il45. 0. Adela cant- K.IJ., CliiK-liii l.a Lcgua, to r)(i(i or (idii m. \. of

iniliolid linu'.stoiu'. 4.;") km. NIO. of batey. 1/'J4/44A

:!14(i. C. Adela cane E.K. 75 m. N. of San Agustin cane U.K. crossing.

14 km. SE. of batey. Ammonites. 1/25/44

ORIENTE PROVINCE

ol47. Mina Victoria, C. Manati. Native Cu and country rock.

.U48. Central Manati cane R.R. Marls and small secondary balls. Ramal

Yarigua at juncture with Ramal Victoria. Oysters. 1/28/44

HABANA PROVINCE

.^149. Coronela Road, 2i/> km. S. of Carretera Central at San Souci,

Marianao. Well (78'±) on W. side of road. Shark teeth. Tooth

of unknown aninud. Fine grit sand from lenses at 40.

:n5U. S. 30° W. of Gen. Carillo, U/i km-, "n divide S. of town. Am-
monite cast. Apty. beds. 12/4/4o

HABANA PROVINCE

3151. CC. from E. entrance to C.San Antonio 1o 757 and Held just S.

of CC.

a.- N. side CC. just PI of junction.

b.- S. side CC. just W. of underpass and Held to crest of rise.

c- Field on S. side CC. opposite E. junction to C. San Antonio,

d.- A fence on S. side of CC. opposite E. junction to C. San

Antonio.

3152. Arroyo Arenas-Bauta 1:25,000 SOO m. W. of Toledo cane line on

road SW. of Wajay to Matihla and Bauta. At Shell core hole.

Lower Oligocene. Located on Puentos Grandes Rincon map
1": 20,000.

PINAR DEL RIO PROVINCE

3153. Cayetano quartzite, 11.7 km. W. of Gnane on road to Mantua

Atlantic Refining Co. 9718. 5/30/45
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;il.')l. Kill. 117. •"> W. (if (iii.-iiic nil i(i;ii| lo .M;iiil ii;i. ','>.''. km. K. nf .\1 iiiit ii;i.

l,s. Iciisc ill ('iiyotaiio. r)/;i()/-ir)

:>]')') ISoft clastif Is., ;i..'! km. \V. of Mrmloza lui roail to yau .hdiaii.

.Midcciu'. .\tlaiitii- Hi'finiiiii Co. !l71i». ()/l/4.")

:;i.'>(). ('('. Km. 42.6 W. of Haliaiia or .'J km. \V. of roa.l to 8aii (lalnicl.

Well (I varus. 8/22/45

:!1.j7. XW. of liiidgi', .2 km., at JSaii I-'raiicisco, on ('ayaJaltos-tJalianas

road. Koci'iic. S/22/45

IIABAXA PROVINCE

;!lo8. Ui>i)t'r i)ait of Uiii\'ersida(l fm. on W. «ide of A\da. I'ri'sidcntes,

just below I'rincipL' contact but sliglitlv N. of ciitraiu-c to A\-da.

ilc la Univoisidad. 9/17/4;")

.-iLUt. Coiu' ss. loosely c-onsolidatcti, on Calle Lawtoii, just XW. of .\\-da.

dc .Vcosta, Hi'parto Lawton. !)/17/4o

.'!l(i(). .Marl bc(| ill Umc gravel, 5(i m. 8\\'. of right angle turn on Cta.

l'ro\inciai at lop of iiill (10. end ol' Avda. Coneepcii'm j . !>/17/45

;;161. Lime gravel at Mm. 9/17/45

.'1162. Ciialk aiiovr t'one ss. of Carri'ti'ia ('al\aiio, UK. edge of .Mantilla.

Ul)per Cretaceous. 9/18/45

.JHi.). Argillaceous marl iiouiders in
'

' Ls. gra\ei.'' .0 km. !SW. of crest

of liili at rigiit angle turn (see ;>16()) on Cta. Upper Cretaceous.

:'.164. X. side CC. ojijiosite 7.'J7 .just E. of o\erpass of H.K*. from C. San
Antonio, 2 km. W. of Almiruga. 9/21/45

.165. Chalk (under Ls. gravels?) Avda. Acosta de Lste at Calle Xoxeiia
Keparto La Capitana. lU/7/45

;!l(i6. VN'liite clialk (under inown shale) on Cta. I'rosincial .-I km. S° W.
of right' angle turn, top of hill at end of .\\da. Co:icepci(']n.

Eocene. Eadiolaria. 1(1/7/15

3167. IjS. gra\el at top of hill WW. of seccmd right angle In in on Cta.

Pi'oviiicial which is .7 km from eml of Axiia Concepcii'ui

10/7/45

;il6S. (Jhalk, .1 km. 8E. of second right angle turn or .s km. I'limi end
of A\da. Concepcion. 1(1/7/45

.'.]f)9. Cta. i'rovincial. .1 km. XE. of Cta. de P.atabano in K'ep.iito VA

.Moro. 1(1/7/45
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;U70. Marl l.-in km. K. of Mantilla ou t-ui-ve SW. of Camipo ilc Tiro,

('ta. Liiccro. Kocciic. l(i/'7/4.)

.'1171. Brown sliali^s at junction on ('t;i. Dolores and ('ta. laicci-o, l.H

km. K. of Mantilla. Koccni'. l()/7/4.'i

'.illi. C'aicart'ous siialo.s or marl witl: samlv is. Ivclges. Cta. Dolores, .1

km. NW. of junction with Cta. Lucero. Kocene. 10/7/45

;!17;i. Chalk hoideriug Cone ss. on SW. Carretcra Provincial 250 m. SW.
of turn at end of Avda. Cjoncepeion in Repto. Lawton. Upper
Cretaceous. 10/14/45

;!174. Maiitilla-Lucero, l.l^ km. N K. of Batal)an6 Cta. in Mantilla.

10/14/45

'.'Al't. Cari'ctera Dolores, 2.10 m. XW. of junction with Mantilla-Lueei'o

Cta. Inclusion.s in Ls. gi-avcls. l(i/14/45

;n7<). ("alcareous shale and calcareous ss. Cai'retei'a Dolores 1.1 km. W.
of R.R. cros.sing at Lucero or 850 m. from junction with Mantiila-

lj\icpro Cta. Ui)per Cretaceous. 10/14/45

;;177. While marls on hill SE. of (.!ta. Dolores at H. (:!17(5). 10/14/45

:!17S. N. of R.R., ±250 m., in front of Cuaileron street from Avda.
Acosta oi)i>osite San Mariano, Rejiarto Lawton Cp])er Cretaceous.

10/14/45

;il7t). Reparto Santos Suarez, NW. side Avda. del Oeste opposite end of
Avda. Meudoza. Shale in clialk (or Cone ss.). Upper Cretaceous.
10/21/45

;)1.S0. NW. siiie Avda. del Oeste opposite end of Avda. General Lee.
Shale between clialk (or Cone ss.) and Ls. gravel. Ujjper Cretaceous.
10/21/45

.nsi. Ls. gravel at ;!180. 10/21/45

;U82. SW. end of cut on Avda. del Oeste opposite end of Avda. General
Lee. Marl. 10/21/45

:il8;i. NE. end of Avda. del Oeste cut ojiposite end of Avda Paz.
10/21/45

ol84. Reparto Mendoza, San Mariano and La Sola. Ls. gravel hill

10/21/45

.".185. Vibora, corner Vista Alegre and Laguarte, Reparto Vibora. Shale
in chalk. Upper Cretaceous. 10/21/45

.'.186. Corner Vista Alegre and Principe de Asturias, Repa.rto Vibora.

Chalk. 10/21/45

;!1S7. Calle C between Arellano and San Miguel, Repurto .San Miguel.

Dirty shales. Upper Cretaceous. 10/28/45
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yl88. Toji of liill on Calk' Arellaiio, Ri'iiarto San Miguel. Marly lenses

in ('one .si<. ami some Cone ss. Upper Cretaeeous. 10/28/45

.'llS!). North siiie of Loma 8an Miguel, above intersection C'alles Los
Weyes an<l C'olina, Reparto !Sau Miguel. Clialk. U[)]ier C!retaceous.

1(1/28/45

;;li)(i. Calle Dolores, ;i bloeks SE. of Avda. Parvenir, lieparto Lawton.

Dirty shales. 10/28/45

;il!il. Corner Calles Delicias and Mangos on Loma de la Iglesia, Jesus

did Mante. Very ])Oor marl sample. Tjiper Cretaeeous. 10/28/45

.'!l!t2. y. of HAi. eiossiug, 2.0 km., on (luanahacoaSanta M;;ria dtd l{(j-

sario 1(1. (Jretaeeous. 11/4/45

:ili):;. S. of R.R. crossing, 2.8 km., on (luanaliacoa-Santn Maria ihd Ro-

.sario rd. BBB. in fieM. 11/4/45

;ili)4. S. of R.R. crossing, 2.95 km., on Ciuanabacoa-Santa Maria did Ro-

sario 1(1. Dirty gray marl, l-'ocene .' 11/4/45

;)]f)5. S. of R.R. crossing, 4.2 km., on (iiianabacoa Santa Maria did Ro-

.sario rd. White marl. Koceiie. 11/4/45

:519G. S. of R.R. crossing, 5.4 km., on (iuauabacoa-Santa Maria del Ro-

sario rd. Brown, Calcareous, sandy shale. Upjier Cretaceous.

11/4/45

3197. Cantera "La Rosa" San Miguel de Padron. Cone ss. with asphalt

seeps. 11/4/45

;il98. N. of CO., .4 km., in Diezmero. Calcareous ss. and marl. 11/4/45

.'•199. SE. edge of deep cut on S. side of San Francisco de Paula in

street cut. Shale and inclusions in Ls. gravel. Upper Cretaceous.

11/4/45

3200. Eeparto Rosalia (near Jacomino) ojijiosite hosjiital on San Miguel

de Padron Cta. Dirty shales under (?) chalk. 11/11/45

3201. Field N. of San Miguel de Padron rd. just N. of Cta. Sta. Ana.

Dirty gray marl and chalk. Upper (Jretaceous. 11/11/45

3202. E. of turn to Jacomino, 800 m., on S. Miguel de Padron rd. and

and 200 m, S. of road. Soft len« in brittle white chalk. 11/11/45
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3208. At R.R. crossing, Liieero, 2{)i) in. W. of CC. Excellent exposure

of alternating brown calcareous shales ami loosely consolidated

calcareous ss. This is very close to type locality of DeGolyer's

Lucero beds. 11/11/45

;>2(l4. W. of Lucero R.R. crossing, 1.5 km., on Cta. Dolores. Brown cal-

careous sliales. Cretaceous. ll/ll/iS

;!2U5. Top of hill at SE. end of Avda. Concepcion, Hei>t. Lawton. Soft

lens in coarse jjhase of Lime gravel.

.1206. Quinta Canaria, just inside gate on Cta. de Bejucal. Low outcrops

of Ls. gravel. 12/2/45

;;2()7. 8W. si«le of Calle Arellano (1 block) NW. of junction of Cta. Pro-

vincial and Cta. de Batabano Hepaito La Lira. Well-bedded ss.

and shale. 12/2/45

o208. NW. side of Calle Arellano. Ileavy-U'dded calcareous ss. aud
shale. Eocene. 12/2/45

;!2()!). Calle Miguel Viondi about 1 block NE. of Cta. de Batabano in

Reparto El More. 12/2/45

3210. Corner Calle Arnao and Cta. de Batabano Reparto La Lira. Well-
be<lded shale and ss. Eocene. Radiolaria. 12/2/45

3211. S. of R.R. crossing, 320 iii., on E. side Cta. to Raneho Boyeros.
Eocene. 3/22/46

3212. iS. of R.R. crossing, 325 ni., on W. side of Cta. to Raneho Boyeros.
Brown, friable lime-cemented ss. Eocene. 3/22/46

.!2l;). Soft brown argillaceous marl interbedded with 3212, 325 ni. S.

of R.R. crossing on Cta. to Raneho Boyeros. 3/22/46

3214. Excavation (sewer ±31 ft.) on Calle Dolores at R.R. crossing Re-

parto Lawton. Brown and gray brown sandy marl. Upper Cre-

taceous. 3/22/46

3215. S. of R.R. crossing, ±.7 km., on Cta. Dolores, Reparto Lavv-ton.

Crumpled beds of finely sandy tan marl. 3/22/46

3216. Low cut on CC. at intersection on Cta. Dolores, near Lucero. Gray

and gray tan sandy calcareous shale. Eocene. Radiolaria. 3/22/46

3217. Corner of Calle Lealtad and Independencia. (Carlos III). Habana.
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LOCALITY RLGISTER
C"aniague\ Province ' 13, 30, 32-45, 62-65,

80-87, 90, 94-97. 152-154, 15^-163. 170, 171

Habana I'rovince 24, 28, 29, 45-63, 66,

67, 69-81, 83, 87, 92, 94, 99-107, 110-114, 116, 117, 121, 122,

124-138, 140-143, 146-149, 1^0, 163-168, 171, 173-177

Isle of i'ines 166, 107

Alatanzas I'rovince 22>, 27-31, 51, 55-57.

67, 70, y\, y^, y^, 79, 80, ^y, 90-94, 97, 98, 104-106, 109, lu,

113. 114, 117, 122-12O, 130, \^\, 141, 144, 146, 160

Uriente I'rovince 63, 64, 70, 80,

81, 89, 90, 100, 102-103, 150-152, 173

I'inar del Rio Province 29, 30, 59, 61, 60,

70, 72, 74-7^, 7^, 79; ^7, JiJ-'i5- 117-121. 124, 125, 131,

138-148, 164-166, 172-174, 177, 179

Santa Clara Province 6-25, 27, 28, 30-32,

48, ^7, 65-70, 72,, 80-84, 87-89, 93, 96-100, 104, 106-109, 111,

122-124, 133, 142, 143- 149, 153-15^, 162-163. 108-173

EXTRANEOUS NUMBERS AND 'iHJ'JK PALMER
NUMBER EQUIVALENCY

Atlantic Refining Company locality:

D51 =l'almer 1211; 2096 :^Palmer 1587; 3487 =Palmer

^Z7^; 453S, 4540, 4541 =Palmer 369(line 14 from top l.e-

ginning "Atlantic" belongs mider 369) ; 4462 =Palmcr 1217;

4604 =Palmer 1120A; 4974 =1 'aimer 1259 ==l'almer 1580

=:Bermudez 222; 5067 =Palmer 1298; 5068 =I'almer 1297;

6569 =Palmer 2510; 6570 =Palmer 2511; 8342 =Paliner

2972; 8344 ^Palmer 2973; 8345 =I'almer 2975; 834^)

=Palmer 2976; 8358 =r'almer 2978; 8349A or 8349 =:l'al-

mer 2980; 8350 =Palmer 2981; 8351 ^Palmer 2984; 9718

=Palmer 3153; 9719 =Palmer 3155.

Bermudez locality

:

77 =Palmer 812; I =Palmer 289; II =Palmer 290; 111

= Palmer 291; IV =Palmer 292; VII =Palmer 295; 22.2

=Palmer 1259 =Atlantic Refining Co. 4979; 323 =Palmer

1575; 530 = Palmer 2362.

Shell locality:

1532 = Palmer 1341 =Palmcr 1588; 1534 =Palmer 1342;

1538 —Tpalmer 1343 rliabana Province; 1627 =Palmei

1357-
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Adontorhina
agassizi, Cyprsea .

alabamensis, Cypraea _— 50, 54,

alabamiensis, Stenocya-
thus 10

albuginosa, Cyprsea 60, 62,

Eosaria
mariaeformis, Ero-
saria

aliena, Cypraea _

almirantensis,
Cypraea 5, 53, 60, 84,

Siphocyprjea
alumensis, Cypraea
Alveolinella 314, 317,
amandusi, Cypraea

Siphocypraea
americana, Conulites - -

Cypraea
G i s o rt ia -
Phyllangia 11

americanus, Dictyo-
conus - 14 iy2,

andersoni, Cypraea - - 6 53, 60,

anguillana, Cypraea _

angustirima, Cypraea 53, 60,

Siphocyprffia
hyaena, Cypraea 86,

hya?na, Siphocypraea
annettae, Cypra2a 60, 63,

Zonaria,
cequinoctialis, Cypraea

annularia, Cypraea
annulifera, Cypraea
annulus, Cyprsa
antillea, Miscellanea 15

Pellatispirella
Ranikothalia

.\nti planes
appalachicolae, Cypraea
arabicula, Cypraea 60,

Pseudozonaria
Zonaria

arabica, Cypraea
aragoensis, Globoro-

talia

.A.solene

Asterocyclina
Astrangia _—

192,

195,

196,

57,

75,

98,

262
260
57

143

167
143
62

62
143

143
84

143
432
95
95
195
143
150
169

195
84
143
143
85

143
85

143
86
78

144
63
63

83
153
153
195
237
237
262
144
65

144
65
65
72

192
22

20-1

165

B

144
261

ballista, Cyprjea
barbarensis, Thyasira
barkeri, Discocy-

clina 17, 18 192, 200
Barrettia 283, 284, 286, 288,

269, 296, 316, 349, 424, 425, 42», 446

61,

01,

bartlettiana, Cypraea
bartschi, Cypraea 6 56,

Coenocyathus 11

bassleri, Prodiplodon
bayerquei, Cypra;a 49,

Eocyprtea
castacensis, Eocyprtea

beberkiana, Cypraea _

beccarii, Nautilu =

Turbinulina _ 23, 25
Bermudez, Pedro J. See Cole, W. S.

bermudezi, Lockhartia 239
Miscellanea 23 235
Operculina 235
Ranikothalia 237

Berry, S. Stillman
On new California Pleistocene

144
87, 144

170
15

87, 144
87
88
54

242
242, 243

Mollusca 255
bibliana, Pomacea 23
bicallosa, Cyprsea 148
blakei, Phyllangia 11 168
blanpiedi, Discocyclina 205
boggsi, Cypraea — 6 51, 61, «7, 144
Boreloides 195
Borelis '. 314
bourguyi, "Planorbis" . 24
bowdensis, raymond-

robertsi, Cypraea 56, 80, 87
bowerbanki, Caryophyllia 167
Brissoides 367
Bythinella 265

californica, Discocy-
clina 20

Camagiiey Province
( register)

Camerinidae
campbelliana, Cypraea
caputdraconis, Cyprsea
caputserpentis, Cypraea
caputvipersea, Cypraea
cariba?a, Cyprjea
carmenensis, Cyprsdia

151
c.'.rmensis, Cypraedia [Typo-

graphical error for car-

56, 71.

203

458
195
144
54
54
54

144
52, 60, 108,
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(ii). {)G,

54,

55,

20
20

57,

4y, 60,

15,

(iO, SS>,

192,

192,

60,

(id, (jy.

61, 109.

nienensis

)

carneola, Cypra-a
i-aro linen sis, Cypnea

floridana. Cypriea
caroniana, Corbieula
caroniensis, Cypitea
Siphocyprsea

ca ryoph y 1 la , Pu n f t u " t- 11 a

("aryophyllia
castacensis, Cvpra;a

144
Eocypr;ea

Castalioides
catenula, MiscellaiU'a

Operculina
Catopygus
cavapa. Cvprjea 5.").

145
cedarkeysensis. Pro
porocydina
Pseud oph ragniina

ccrvinetta, Cypriea
145
Trona
exanthema, Cypraea

cervus, Cypraea 59,

Trona
fhira, Cyprasdia 6 52,

fhilensis, Callisto-
cypraea
Cyprtea

chilona, Cypraa
cicercula, Cypraea
cinerea, Cypraea

Luria
limonensis 7

niorinis, Cypra;a
91, 145
rutschi, Cypraea

Cingula
circularis, Cyanocyc
clarki, Gisortia 7

150
Clavulina
Clypeaster 350, 370. 372,
CoenanKia
CfEnocyathus
Cole, W. Storrs
On internal structure
of some Floridian
Foraminifera

Cole, W. Storrs, and Bermudez,
Pedro J. On Cuban Eocene
Discocyclinidae

colombiana, Gisortia
150

columellaris, "Ampul

-

laria"
i-omanchei, Caryophyllia
comparana, Corbieula
Cyanocyclas

com|)lanata, Miojrypsiiia
Mio^ypsinoides

fontroversa, Cyprjea
Luponia
I^uria

7

61,

67.

61,

55,

90,

54,

70,

90,

61,

49. 57, 60,

60.

151^
144t
144?
144-
19"

93
93
267
166
8S

88
17

238
230
375
rad

205
205
67

68
67

145
69

151

90
145
145
83
145
70

145
71,

145
263
19

105

383
387
165
170

189
106

166

19
19

23.^

23 o
73
73

,cookei, Coskinoliiia
t Dictyoconus . 14

icooperi, Puncturella
"Corbieula
"eorrugata, Hyria
'cosdeni, Miscellanea

Operculina
Sulcoperculiiia

Coskinolina
costaricaensis, Cypraea 61.

cotteaui, Clypeaster
Crioceras
cristensis, Discocy-

clina - .

Cryptodon
cubensis,

Boreloides 15. 20

Camerina ?

Cymbalopora 20
[Typographical error for
(.u?hmani.J
Eodictyoconus 20
Vaughanina _ 16

cucullata. Puncturella
curta, Paludestrina
cushmani,
Cymbalopora 16. 20
Discocyclina
Lockhartia
Proporocyclina 19, 20
Pseudophrag-
mina 19, 20
Rotalia 25

Cyanocyclas
cydia, Adontorhina 26
cylindricus, Cff-nocyathus
Cymbalopora
Cypraea •>2+ ,

Cypraedia

D

(iarwini, Cypraea
Delocrinis
delosi, Puncturella
dentonensis,

Caryophyllia 10

dcpressa, Cypra-a
Maui'itia
Mauritianii

Hi'-olai, Corbieula 2

Cyanocyclas ;

ili"kersoni, Camerina
Miscellanea 21, 22, 23
cubensis. Miscel-
lanea
ormunti, Miscol-

' inea 21, 22. 23
Dictyoconus

316-318. 360, 374, 3X5,

Discocyclina, sp. 20
discus. Oklahoma-

crinus 13
dissimilis zebra, Trona
dominiconsis. Cypr.Ta

92. Mr,

•il,

192, 195
266

5, IS
11

235
238
238
194

91. 145
370
297

204
260

192, 197
229
224

199
199, 231

266
265

192, 198
206

239, 242
192, 206

192, 206
239, 243

18
260
170
198

128, 143
108, 151

92, 145
179, 180

266

166
(•>0, 71

71
7 I

8,

i 1

19

8, 19

229, 238
23S

238

238
195, 286, 315,
403

200. 203

182
82

55, 60. 71.
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E hcilpi-ini, (lypra-a 140
hc-lvola, Cypra^a bH

El hiiiolan.pu> :ili), 372 .
heiri^ pherica, Cyi'ia'a 153

Kcuadoroa 15, 17 licnokeni, C'ypia-a lo;!, 130
ek'g-ans, Cy:|)!'te(iia 52, 151 iacimula, Cypra^a 93
Elmira 340 henekeri, Cypraja 130
Elphidiuni 228 isthiiiica, Cypra?a 96
Eniiucula 258 poi-tTonis, Cyprsea 13iJ

Eudictyoconui^ 20 Wd henikeri, Cypra;a 5 .).;, (iO, '.)3, MC.
Eodiplodon 14 Siphocypraea 93
eosnr.thi, Cypraaa 145 aniandusi, Cyprsea 49, Gl, 95, 130
t'Si)eranzensia, Hainiea 367 146
estellensis, Cyprsea 146 isthmica, Cyprjea 53, 61, 146
Euamnicola 263 poVreronis, Cyprsa 5 53, 146
exanthema, Cypra'a ()7, 82 hertleini, Cyprsea ,- 146
Exogyra 386 Hexagonocyclina - 203
eyerdami, Punctureila 266 Hippurites 433

F
humerosa, Cypriea 54
hyperia, Antiplanes 263

Fasciolites 197 Hyria _ _ 5, U
fenestralis, Cypranlia 52, 109, 151

j
iornandoensis, „ i-, i-j.

Cypraia 78 'nfundibuhiormis,

floridana, Coskinonna i, 192, 194 ,
Log-anocrinus 37

Phyllangia _^ 169 ^"P;^'""'
William Marcus

fluviatilis, Ostomya .21 ^" Western American

fossula, Cyprtea _ 8 128,146 S^'P;;f"'% .uV •

'^'^

frcsnoensis, Cypra?a 7 49, 60, 93 0" ^«'}^, ^0"*^ American

(Cypra^ida.) 1"-
n^'^w'^* „ . '

^^5
On Western Hemisphere

Q Cypra?idai _ . 137
intermedia, Cyprsea 58

gabbiana, Nuclearia 7 55, 60, 107 Isabella, Cypraja 58, 60, 71, 146
151 Luria 72
Pustularia -. 107 atri^eps, Luria 72

gardneri, Eodiplodon ., 15 lekalekana, Cypra;a 58
Gatun-isthmica, Cyprsea 97 mexicana, Cypriea 58. 67, 73, 146
geniculatus, Loganocrinus 97 isthmica, Siphocyprjea ' ' 96
gilberti, Cyprsedia 52, 109, 151 italica, Turbinulina 242
gilli, Cypraea ,- , OS, 71, 14G
Gisortia 105, 150 J
giabratus, Australorbis 25 jacksonensis, Cypraea 147
Goldring, Winifred Janira "_

_ __ 345
On Chemung crinoid 37 Jenneria 83

grahami, Cyprsea 9 130, 146 joossi, (Cypraeidje) „. _ . ]52
granulosus, Delocrinus 182 jr

guaduasensis, "Ampul-
, , . „ .

l-^j-ia" -^3 l^elseyi, Scissurella 269

guarabonis, Cypr^a - 146
l^'empera-, Cypraea 7 49. 60, 97,147

guatalensis, Asolene .2 23 ,

Pi'opustularia 97

gurabonis, Cvpra^a 6 122
^ennedyi, Cypraja 146

Guynia ' 168 '^OP"- Loganocrinus
. 4 37

H
kugleri, (Cyprseidse) _ 152

L
Habana Province laddi, Castalioides .2 5, 8 17

(register) 452 lamarensis, Astrangia 10 165
Habanaster 417 Coenangia 10 165
habanensis, Asterocy- ianiera, Lanieria ___ 383

clina ' 18 192, 20- Lanieria 346, 383, 442
Discocyclina _ 18 192, 201 lapidosa, Cyprsea 153
Proporocyclina 19 207 Lateorbis 24
Pseudophragmina 19 2{, ' 'atialata, Hyria 14

Haimea - 3r,7 latouri, Triplodon 16
Hamulus .. 333 Ifonensis, Elphidium 229

healeyi, Cypraea ._ 146 Leiiidocyclina 313, 421
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Liinnopoiiius 122 mus. CypiH'a na, ftS, (30, 74, 93
lintea, Sulcocypr;ea 151 i:;(), i.)-
Lituonella 1-J2 biphocypra-a 74

sp- 14 I'Jl

llaneren.sis, Ampullaria 2:!
-^

"Plaiiorbis" 2 8, 2.') naraiijociisis, Anjiulo-
Lockhartia 2:J8, 242 g-erina lil-

LoKanoci-inus ;j7 nassauensis. Miscellanea 227
longula, "Triquetra" 10, 15 Nonion 24 227
lopeztrififoi, Amphis- Nerinea 'i\i'i, 830

tegina 235 nigropunetata, ('yprjea 57, (SO, (SI]

ludovieiana, (.'yprtea 147 (55, 75, 147
lunda, Cypraja y2 Pseudozonaria 75
lyra, Scissurella 2() 208 Zonaria 75

nodosarius, Deloeriiuis 18'1

Nonion 227

macfarlandi, Anti- :u rmalis boggsi, Cypio-

planes 2(i 2i;2 R'lobina 8S

iiiacgillavi-yii, Lepidor- iioulei, Cyprrea 7 5:!. 124, 147

bitoidos 4:;f;
iiovusuina, ('vpi';ea 7 49, (iO, 98

maculifera, Cypisea 72 ^'}'^

madaKa.scai-ensis Koevpra>a 98

Nuclcaria 55 Ovula 9S

niagnificus, Delo- Nuc-learia IOC, 1.")!

crinus 12, i:; I7y nucleus. Cypra>a 107

majo", Punclurella 2(iS Nuclcaria 55

manco, Pomacea 2;] Pustularia 7 107

Marginocypraea 127, 152 N'uf'ula 258

maria\ Cyprjea 8o nuculoides, Cypra,'a 51), 148

Matan'zas Province nuttalli. Ranikothalia 2:57

( register

)

158 O
mathewsoni, . o:ikvillensis, ('y|)ra'.-. (i 49, CO, 9S
typraza 7 fU, 101, 147 14^

'^^-^[[oyl Ciimovinii 49, 228 obvcllata, Cvpra>a 51
Miscellanea 229 .-calana, Lcp'idocvcliiia 234
Icllalisnirclla 237 Qklahomacrinus "

182
meandrica, Discocyclina 204 Oligoijygus 41(5
mecatepecensis, Turbinu- Omphalocvclas 367

'1"^ 23, 24 243 Onchotrochus 1G8
mejasensis, (Cypraeid:e) 152 Opciculinoidcs 229
niencheri, Ostomya 2 S, 21 Orbitoides 295 322
nierriami, Cyprasa 5 (il. 97,130 Oj-iente Province

^^^ (register) 458
mestien, Discocy- Orbitocyclina 373, 374
chna 16, 17, 20 192, 202 Ostomya 20

mexicana niecatepe- Urbignya 360
censis, Rotalia 235,242 oxypypa. 1 ('ypr:eid:e 1 152

niicrosperma, Kn- .,

nucula 27 258
Nueula 27 2.58 i'-l-iei-, Dorthy K.

243
152

8,, 21

97, 130

192, 202

235, 242

258
2.58

192
l.T

312
237

195, 229
263

8

74, 147

74
7 1

51

147

micrus, Nonion 192 loraminiferal notes and
minor, Ecuadorea ? 15 colleclions 277, 279

Miogvpsina 312 Katherine V. W.
miscella. Miscellanea 237 "" ''"^^'1 fresh-water

Miscellanea 195, 229 Mollusca from Venezuela 5

Mistostigma 263 Robert H.

monagasensis, Corbicula 8 ^^^^ Cuban fossil locali-

moneta, Cyprsa 58, 60, 74, 147 t-'^'^ "^'
Monetaria 74 Ii:ilmfri, Lepidor-

bitoides 436

Monetaria " 51 paraguana, Margino-

moritura, Cypra;a 147 cyj)ra"a 8 127. 152

mortoni, (Cypraid*) 152 parisimina, C'ypra?a 6 60, 98, 148

niurisimilis, Cyprsa . 5(5 patrespatria;, Basili-

trona 72
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('yprea - . 72 bowdensis, Cypraea
paucarpatensis, Pro- reg-alis, Cypraea
diplodon 15 reticulata, Cyprsea .

pebasensis, Eodiplodon 15 Rissoella -

"Planorbis" 24 robertsi, Cyprsea 57, 60,

Pecten 345, 405 76, 148
Pellatispirella - 230 Pseudozonaria
pennai, Cypraea 55, 148 Zonaria
ptM-plexa, (Cyprjeidffi) 152 i-ota, Elphidium 24

Phacoides ' 319 Rotalia 236,

Phyllaiigia 168 rugosa, Cyprsa 9

pijiguayensis, I'utteni, Lepidorbitoides
Bernavia 99
Cyprtea - 52, 60, 99, 148 S

'^

},, . ^ . ,t sabuloviridis, (Cypraeidae)
pilsbryi, Cyprsa 14b gaignja
Pinar del Rio Province saltensis, Bernayia

(register) 458 Cyprsea 52, 60,
pmguis, Cypraea 54, 148 sancti-sebastiani,
Pironea 433 Cypraa
Planorbis 24 sanctisebastiani, adivinan-

86, Ul
148
72

263
65, 75

76
76

229
238, 242
131, 148

436

152
360
100

100, 148

149

152platie, Asolene 24 .^^^^^-^ (Cypraidae) _

Pleurotomaria 294 ^anjosensis, Miogypsin-
Pomacea 2o oides 235
poraria, Cyprsa 62 gj,nta Clara "Province
Praebarrettia 375

^ register)
problematica, Sipho- schencki, Acta^on

' T 27
^ypriea 7 54, 124, 151 Microglvphis 27

Prodiplodon ,1^']'' Schismope
projecta, Cypraea 8 129, 148 gchizaster
Proporocyclina 205 Scissurella
Pseudophragniina 205 g^urra, Cypraa

""
58;" 60,

Pseudozonaria 75 Mauritia
punctocostata, Punctu-

'retifera, Mauritia I^i;
''^ll'^ ^ 26 265

g^,j^gj^ Cyprsa
punclulata. Cyprsa 58, 65, 76, 83 semigranosus, Unio -__ _

'"
, ,,. serricata, Axinopsis

punctulum, Misto-
siniiensis, Cvpra^a 6 49, 60,

,«^'»'"'\, 2, ^fi'^' 264 Propustularia
luneturella 26o singewaldi, Prodiplodon
Zonaria 7b sjnuosum, Guianadesma

Pustularia 151 Ostomya
pustuiata, cypropterina 83 siphocyprjea ::::::::: :::/
Pustularia .- 61, 83,151 ^oldadensis. Miscellanea
Irivia 83 Ranikothalia
gabbiana, Cypropterina 108 p^werbyi, Cypvaaa Z^ZZ

Q spadicea, Cypraea _. 57, 60,^
149

(|uagga, Cypra;a 53, 60, 86, 99 Luponia
. , sphaeroides, Cvpraea 50,

biphocypra:-a 99 ^4^ I49
quatalensis, Asolene 8 Spruc'ei, Ampullaria

jf
spurca, Cvprwa 7 58, 60,^

148
Radiolites 285, 289, 297, 349 acicularis, Erosaria -

rallihi, Puncturella 2fi 266 acicularis, Ravitrona
Ranikothalia 237 santaehelenffi,

lashleighana, Cypriea 58, 60, 76 Erosaria
81, 148 spurcoides, Cypraea _ 6 80,

eunota, Cribaria .. . 76 squyerii, Cyprfea 6 49, 60,

raymondrobertsi, 149
Cypraea 80, 87, 148 stampi. Miscellanea 229, 28<?
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364, 367
268

77, 149
77
77

149, 153
14

261
101, 149

101
14
21
21
151
237
237
63

64, 78

78
54, 60

22

80, 87

56, 80
56

80
122, 149
101, 102
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staphylea, Cypraea
Nuclearia

Stenocyathus .

Striniple, Harrell L.
On new Virgil crinoids
from Kansas

stullensis, Delocrinus 1.3

subcancellata, Cypia'dia 52,

subelegans, Cypriedia
sufiensis, Cypraa 49, GO,

Paleocyprjea
Sulcocyprsea _

Sulcoperculina
surinamensis, Cypraea

barbadensis

T
tabescens, Cvpra^a
Tampsia 317, mi). 360, 373,
Tarphypygus .

Teredo
teres, Cribaria

Cypraea 58, 60, 76, 81,

pellucens, Cribaria
rashleighana, Cribaria

tessellata, Cyprsea
Tetraplodon
thomasi, Cisortia 57, 106,

tipswordi, Prodiplodon 3

Titanosarcolites 324, 326,
tobleri. Miscellanea 16
Proporocyclina
Pseudophragniina
Ranikothalia

trinidadensis, Cypraea
degenerata, Cyprjea

trinitaria, Hyria 1 8, 12,

trinitatensis, Cyprsea,
trochidiforniis, Rotalia
Tropicorbis
tuberaj, Cypraea 6 53, GO,

57
57
167

177
180

109, 151

52, 151
102, 149

102
151
230
149
149

58

432, 433
416
314
81

92, 149
81
76
83
15

107, 150

8, 16

360, 372
192, 196

209
209

196, 237
150
150

14, 16

58, 150
238, 242

24
103, 150

tuberculosa, Gisortia _ . 51,
tlioinasi, Megalocypraja

tumulus, Cypraea -

Turl>inulina

V
vaughani, Cypraea
X^aughanina
vene'/.uelana, Cypraea 60, 86,

Cyprffiorbis
venezuelensis,

(Cyprjeida?)
vermiformis, Steno-

cyathus 10
vermunti, Camerina 229, 238,
vistabellensis,
Cypradia
(Cypraeidae)

W
waughi, Delocrinus _

wegeneri, Cypraea 60, 86, 104,
Sphairocypra^a

weisbordi, Hyria 8,

Wells, John W.
On a new Florida
Ca'nocyathus
On a new Florida Miocene
Phyllangia
On new Texas and Ala-
bama Cretaceous corals

wellsi, Eoconuloides
wheatleyi, Hyria
wilcoxi, Cyprsea 85,

Z
zaragosensis, Proporocy-

clina
Pseudophragniina

zebra, Cypraea 60, 68, 82,

Trona _
Zonaria _

106
107
150
242

150
198
104
104

152

167
436

52
152

180
150
104
14

170

168

164
192
11

150

205
205
150
82
75
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