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ABSTRACT 

Late Jurassic to Eocene rocks associated with the serpentine of the Camagiiey chromite district, 
Cuba, comprise a southern shallow-water facies, made up chiefly of pyroclastic material, and a north
ern deeper-water, calcareous facies. Extensive thrusting has superposed the northern facies over the 
southern sediments and igneous rocks. 

The oldest fossiliferous rocks in the district are thin-bedded Upper Jurassic (Portlandian) and 
Lower Cretaceous (Neocomian) limestones of the northern facies in the Sierra de Camajan, an out
lier of the main thrust sheet. 

Upper Cretaceous rocks of three epochs are recognized: the La Fe limestones (late Santonian or 
Campanian) and the Yucatan limestones (late Campanian) belong to the southern facies; the Habana 
formation (Maestrichtian) represents both the southern facies (shales and gravels, and limestones 
with Barrettia) and the northern facies (limestones of the Sierra de Cubitas and Sierra de Camajan). 

A tentative age of latest Cretaceous passing into Paleocene is assigned to thick-bedded, por
cellaneous white limestones which contain Borelis, Miliolidae, and small Foraminifera. 

Fossiliferous marls, limestones, and calcareous shales overlying the Cretaceous beds are corre
lated with lower Eocene rocks in western Cuba; and limestones, limestone conglomerates, marls, and 
shales are assigned to the middle Eocene. 

Faunal lists are given for each formation and lithologic unit described. 

As a part of the program of investigations of strategic minerals, the Geological 
Survey, United States Department of the Interior, has mapped the areal geology 
of the chromite-bearing district of Camagiiey, Cuba, under the auspices of the 
Department of State and the Interdepartmental Committee for Cooperation 
with the American Republics, and with the cooperation of the Foreign Economic 
Administration. The field work was carried out in several stages, but more con
tinuously and intensively from the latter part of 1943 through the first half of 
1944. A preliminary report by D. E. Flint, J. F. de Albear, and P. W. Guild, 
which will give the significant economic results of the work, is in course of prepa
ration for publication as a chapter in a Geological Survey Bulletin. 

In the course of the mapping, the areas underlain by sedimentary rocks were 
examined and samples were systematically collected by Flint, Guild, and the 
writer. The location of each sample discussed in this paper has been indicated on 
an outline map of the district (Fig. 1). Not all of the samples were fossiliferous; 
because of the particular conditions of exposure, superficial collecting, derivation 
from much-weathered zones, or recrystallization, many samples yielded only in
determinable molds. Seventy thin sections have been prepared of samples of hard 
rocks that could not be studied by other methods. 

This report is merely preliminary. It does not present a detailed and sys
tematic study of the species encountered, but faunal lists are given for each 
formation or for the principal samples, though the material of each sample has not 
been completely examined. Further, with the field notes and data and the ob-

1 Published with the permission of the director of the Geological Survey, United States Depart
ment of the Interior. Manuscript received, April 29, 1946. 

2 Geologist, Geological Survey; member of the Comisi6n Geologica de Cuba. 
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servations on the samples themselves, lithologic and stratigraphic notes have 
been prepared, which it is hoped will be useful. 

The paleontologic determinations were made during the winter of 1944-1945, 
in the offices of the Comision del Mapa Geologico, Ministry of Agriculture of 
Cuba, at Cienaga, Habana, thanks to the enthusiasm and continuous interest in 
geologic studies always shown by the director, Jorge Brodermann. Much help has 
been obtained by the use of the private library of Pedro J. Bermudez, micro-
paleontologist of the Standard Oil Company of Cuba. To the generosity of this 
company the writer owes also the authorization given to Bermudez to make 
determinations of various samples about the middle of 1944. The writer is partic
ularly indebted to J. B. Reeside, Jr., and P. W. Guild, of the Geological Survey, 
for their comments and for the translation into English of this report. 

The observations and determinations by periods follow in chronologic order. 

UPPER JURASSIC—LOWER CRETACEOUS 

Lithologic character and stratigraphy.—Sediments considered of Upper Jurassic 
(Portlandian) and Lower Cretaceous (lower Neocomian) ages constitute the 
oldest marine deposits in the Camagiiey district. In this report all these sediments 
are assigned to a single unit until more precise and detailed geologic, paleontologic 
and topographic studies permit better knowledge of the relative ages of the 
various beds. 

The material is rather uniform, and is principally well bedded limestone, 
strongly lithified, and generally thin-bedded, dense, and compact, of fine grain, 
yellow to brown, at some places whitish gray to bluish gray or with pinkish 
tones. The beds are almost everywhere hard and much recrystallized, with fine 
veins of calcite irregularly distributed. At certain localities, dense cherts, locally 
pinkish but mostly black, are interstratified with the limestone as are also creamy 
yellow marls and minor intercalations of greenish gray tuffs, apparently altered 
and weathered. When struck with the hammer the limestones break along the 
bedding and almost without exception emit a petroleum odor. 

These sediments are exposed in the central part of the so-called "Sierra de 
Camajan" on the old Fundo de Yaguajay, northwest of the village of Minas, in 
what appears to be a broadly elliptical domical fold. The structure is complicated 
by strong folding, faulting, fracturing, and erosion. The strata here described 
occupy an area 5.5 kilometers long and 1.7 kilometers wide within the dome and 
form rounded hills, irregularly distributed and separated from the dome by small 
valleys. Thin slices of limestones and calcareous conglomerates belonging to the 
Upper Cretaceous (Maestrichtian) have been observed in the valleys cut into the 
dome, and rocks of this age have been mapped at many spots around its border. 
The minimum thickness of 1,200 feet is estimated for this Jurassic-Lower Creta
ceous unit. 

Field evidence indicates that these limestones have been thrust southward at 
least 6 miles over the surrounding serpentine. A coarse breccia-conglomerate con-
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taining fragments of nearly all the known igneous and sedimentary rocks of the 
district, exposed near Central Senado and elsewhere in the vicinity of the Sierra 
de Camajan, is believed to have been formed along the sole of this overthrust. 
Samples A-276 and A-277 are apparently from the breccia zone, as no other 
near-by outcrops of rocks of this age are known. 

There are several occurrences of asphaltic material within the dome, princi
pally in pits and other exploratory excavations on the Fincas Habana and Regla. 
They have recently been described by Brodermann3 in a bulletin devoted to the 
asphalt deposits of Cuba. 

TABLE I 
UPPER JURASSIC-LOWER CRETACEOUS FAUNA 

Dickersonia sabamllensis Imlay 
Durangites vulgaris Burckhardt 
Parodontoceras antilleanum Imlay 
Parodontoceras sp. 
Leptoceras? sp. 
Lametlaptychus seranonis (Coquand) 
Lamellaptychus sp. 
Ammonites sp. 
Radiolarians 

Fauna.—The fauna is principally macroscopic, and contains many aptychi and 
some ammonites, all generally very poorly preserved and recrystallized. The 
microfauna is practically restricted to abundant Radiolaria, especially of the 
spheroidal and discoidal types, but with few distinct species. 

From some of the traverses made it is suspected that a separation of the unit 
into two stratigraphic divisions may be effected, one with ammonites of relatively 
large size and few aptychi, the other with a predominance of aptychi associated 
with much smaller, worn ammonites, most of which are poorly preserved. How
ever, the lack of a good section, well exposed and uncomplicated by folding or 
faulting, prevented certain and satisfactory conclusions from being reached. 

Good specimens of macrofossils were not obtained, but several authors4 have 
already contributed to the determination of part of the fauna of this zone. The 
localities visited are cited, however, in order that they may be of use to future 
students, and the suggestion is offered that careful search be made on the Fincas 
Vedado, Habana, Santo Domingo, Magdalena, San Antonio, Nueva Maria, 
Santa Rosa, and especially the Finca Regla in the central part of the dome and 
the Finca San Juan Bautista, near the Callejon (secondary road) de Molina. 

3 J. Brodermann, F. Villoch, and A. Andreu, "Yacimientos asfaltiferos de Cuba," Direc. de 
Montes, Minas y Aguas, Boletln de Minus Num. 19 (1945), pp. 128, 129. 

4 H. J. MacGillavry, "Geology of the Province of Camagiiey, Cuba, with Revisional Studies in 
Rudist Paleontology," Geog. Geol. Mededeel. Physiog. Geol. Reeks 14 (1937). 169 pp., 3 pis. 

R. W. Imlay, "Late Jurassic Fossils from Cuba and Their Economic Significance," Bull. Geol. 
Soc. America, Vol. 53 (1942), pp. 1417-78; 12 pis., 4 figs. 
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In spite of the dearth of characteristic macrofossils, some samples from these 
beds, or from beds identical with them in lithologic character, have been sec
tioned and have shown Radiolaria. These samples are indicated in Table I, as are 
also those limestone samples which, although collected from exposures of the 
breccia conglomerate near Central Senado, show by their fossils that they come 
from the strata under discussion. 

It should be noted that, according to MacGillavry,5 E. Jaworski of Bonn, 
Germany, identified two species, Neocomites cf. N. neocomiensis D'Orbigny and 
Oppelia cf. 0. nisoides Savarin, from his locality L-656, apparently near the 
boundary between the Fincas Habana and Vedado in the Sierra de Camajan, 
suggesting that part of the area under consideration belongs to the lower Neo-
comian. However, this evidence is conflicting, as the species nisoides is now placed 
in the genus Aconeceras and is of Aptian age. 

UPPER CRETACEOUS 

In the Camagiiey district, as in other parts of Cuba, the Cretaceous is char
acterized by a great amount of volcanic rocks. Some tuffs in the area under dis
cussion may be contemporaneous with the Jurassic-Lower Cretaceous elastics, 
but most were probably deposited during Upper Cretaceous time. The fossilifer-
ous samples belonging to the Upper Cretaceous may be grouped in three princi
pal stratigraphic divisions: (1) La Fe limestones, probably late Santonian or 
Campanian in age; (2) Yucatan limestones, late Campanian in age; and (3) 
Habana formation, clearly Maestrichtian in age. 

The La Fe limestones comprise a group which includes: (1) gray to black, 
recrystallized, hard limestones in beds 0.5 to 5 inches thick, interstratified with 
lenticular beds of yellowish and gray marl; (2) greenish yellow, thin-bedded, 
friable, fine-grained tuffaceous clays, with impure, hard, gray limestones; and 
(3) compressed, fine-grained, sandy clay strata. Thin, black, cherty beds are 
associated with the limestones. Dips, due to moderate folding and minor faulting, 
are gentle, averaging 200 and ranging up to 35°. 

The best exposures of these beds were seen on the Finca La Fe, less than a 
kilometer from the village of Redencion; one is in the cut near the crossing oi the 
railroad of Central Lugareflo and the Nuevitas highway (samples A-237, A-308, 
A-309), material from which is used for ballast on the railroad lines of the Central, 
and the other is in the cut of the Nuevitas highway at the main gate of the Finca 
La Fe, 1.3 kilometers west of the first cut. Although no paleontological proof is 
available, this unit probably includes the hard, gray and black, recrystallized 
limestones that may be observed at two principal localities rather distant from 
the Finca La Fe. These localities are: the gentle fold near the dwelling house of 
the Finca La Reforma, north of Kilometer 45 of the railroad from Nuevitas 
(sample DF-44-88); and the so-called Loma de Castro, a small limestone hill 

5 H. J. MacGillavry, op. cit. 
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approximately 2 kilometers north of Sonora Station on the Ferrocarril del Norte 
de Cuba (sample DF-44-87). 

Fauna.—The fauna consists of relatively small Foraminifera, in general much 
recrystallized and broken, Radiolaria, and sponge spicules. Neither macrofossils 
nor large Foraminifera were seen. 

These beds appear to be contemporaneous with part of the Mendez formation 
of Tampico, Mexico, and with the Taylor formation of Texas. On the basis of the 
assemblage of the Foraminifera and the presence of abundant and characteristic 
species of the radiolarian Baculogypsina? it is suggested that these beds may 
correspond with the Papagayos of Mexico (transition between the San Felipe 
and Mendez formations), but additional good specimens and further study are 
necessary for an exact correlation. The notable absence of orbitoids and cam-
erinas, characteristic species of the Habana formation, favors the suggestion of a 
pre-Maestrichtian age. These beds are assigned tentatively to an upper Santonian 
or Campanian age. 

From the principal cut were taken three samples, A-237, A-308, and A-309. 
The first, except for Globolruncana sp. and unidentifiable recrystallized Fora
minifera, provides only abundant Radiolaria. The material of sample A-309 came 
from marls and is poorly preserved; small species predominate. Nevertheless, 
some species also present in sample A-308 were found, as follows. 
Haplophragmoides sp. Globigerina cretacea D'Orbigny 
Clavulina amorpha Cushman Globigerina velascoensis Cush man 
Clavulina trilatera Cushman var. whitei Cush- Baculogypsina? gallowayi White (radiolarian) 

man Radiolarians, disks, spheres, and crosses 
Gyroidina crassa (D'Orbigny) 

In sample A-308 were observed the following species. 
Saccorhiza ramosa (Brady) 
Rhizammina indiiiisa Brady? 
Saccammina scruposum (Berthelin) 
Kalamopsis sp. 
Nodellum velascoensis (Cushman) 
Glomospira charoides (Jones and Parker) 
Trochamminoides proleus (Karrer) (Haplophrag

moides coronala (Brady)) 
Dorothia (Gaudryina) retusa (Cushman) 
Pseudoclavulina amorpha (Cushman) 
Clavulina trilatera Cushman var. whitei, Cush

man 
Dorothia bulletta (Carsey) 
Rzehakina epigona (Rzehak) 
Quinqueloculina sp. 
Astacolus velascoensis White 
Lenticulina gaultina (Berthelin) 
Lenticulina navicula (D'Orbigny) 
Cristellaria grata Reuss 
Palmula (Flabettina) suturalis Cushman 
Palmula (Flabenilla) rugosa (D'Orbigny) 
Nodosaria concinna Reuss 
Nodosaria (Glandulina) manifesta Reuss 
Nodosaria soluta (Reuss) 
Chrysalogonium sp. 

Vaginulina cf. V. trilobata (D'Orbigny) 
Vaginulina truncata Reuss 
Frondicularia sp. 
Lagena apiculata Reuss 
Lagena aspera Reuss var. apiculata White 
Lagena marginata D'Orbigny 
Lagena orbignyana (Seguenza) 
Polymorphina velascoensis Cushman 
Ramulina globulifera Brady 
Pleurostomella velascoensis Cushman 
Pleurostomella subnodosa Reuss 
Ellipsoglandulina velascoensis Cushman 
Gyroidina crassa (D'Orbigny) 
Gyroidina cf. G. florealis White 
Gyroidina naranjoensis White 
Gyroidina vortex White 
Rotalia velascoensis (Cushman) 
Globigerina cf. G. btilloides D'Orbigny 
Globigerina cretacea D'Orbigny (Globigerina 

voluta White) 
Globigerina velascoensis Cushman 
Globigerina spp. 
Globorotalia velascoensis (Cushman) 
Globolruncana cf. G. rosetta (Carsey) 
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YUCATAN LIMESTONES 

The Yucatan limestones are hard, recrystallized, creamy yellow to grayish 
white, and contain a great abundance of rudistids. In weathering the beds dis
integrate to produce marly yellow soils, with some superficial red tones. The 
absence of detritus suggests that these sediments were deposited in more or less 
tranquil seas, of relatively shallow depth, even with reefs. It is very probable that 
these limestones rest discordantly on tuffs. 

The principal exposures are in Loma Yucatan and Loma Yucatancito, 0.4 
mile north, on the Fincas San Luis and Santa Teresa de Yucatan. The same sort 
of rocks with a similar fauna occur on the lands of the Finca La Punta, 3 kilo
meters west of Loma Yucatan (samples A-217 and A- 218). 

Fauna.—The fauna is characterized principally by the great abundance and 
variety of species of rudistids as well as by the absence of orbitoids and other 
Foraminifera found in the highest Cretaceous of Cuba. The consensus is that 
these limestones are upper Campanian in age. 

Some of the macrofossils, especially in Loma Yucatan, attain great size and 
weight. The principal species are as follows. 

Tampsia lopez-trigoi Palmer Torreites tschoppi Macgillavry 
Durania curasavica (Martin) Coralliochama? sp. Palmer 
Vaccinites inaequicoslatus macgillavryi (Palmer) Corals 
Pironea corrali Palmer 

HABANA FORMATION 

This name was employed by R. H. Palmer6 to designate the beds of the Upper 
Cretaceous well exposed in the Province of Habana. He subdivided them into 
four stratigraphic members with well defined lithologic aspects. Later, through 
similarity of fauna, the same name has been widely applied to the highest beds 
(Maestrichtian) of the Upper Cretaceous of the whole island of Cuba, although 
the lithologic composition varies somewhat from place to place. 

In the Camagiiey district the fauna of the formation coincides rather well 
with that of the typical Habana formation. Its beds display certain lithologic 
similarities that, in general, permit grouping into four principal subdivisions: 
(a) limestones of the Sierra de Cubitas; (b) limestones of the Sierra de Camajan; 
(c) shales and gravels; (d) limestones with Barrettia. The third division corre
sponds rather well with Palmer's Grandes Cantos beds (Big Boulder Bed mem
ber). All of these beds are included in a single faunal unit, such that they corre
spond practically with one single epoch of sedimentation (Maestrichtian). 

Limestones of Sierra de Cubitas.—The limestones that form the bulk of the 
Sierra de Cubitas are hard, recrystallized, fine-grained, and white to grayish 
white, displaying in some places thick, well defined beds, although more com
monly they are massive and fractured. They are superficially obscured by a 

6 Robert H. Palmer, "The Geology of Habana, Cuba, and Vicinity," Jour. Geol., Vol. 42 (1934), 
p p . 123-45; 5 figs., 1 p i . 
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thick mantle of red soil which permits only exposure of the protuberances known 
as "dog teeth," products of weathering. 

The beds dip steeply and are even overturned northward along the front of 
the mountain, and dip more gently, commonly south, along the top and back 
slope. As the base of the unit is not known, and it has not been possible to work 
out the detailed internal structure, its thickness can not be definitely stated, but 
it is estimated that it may be between 5,000 and 10,000 feet and is probably 
nearer the lower figure. 

These limestones contain few fossils, and those present are widely scattered. 
Molds of Biradiolites predominate, but there are also a few rudistid fragments 
and, at places, orbitoid foraminifers and some camerinids. Incidentally, Vaughan-
ina cubensis Palmer, an index fossil of the Habana formation, was collected 
from a limestone quarry at Imias, north of the Sierra de Cubitas. 

Limestones of Sierra de Camajdn.—The northern part of the Sierra de Camajan 
from Loma La Industria to Loma Borges, is underlain by grayish white limestones 
very similar lithologically to those in the Sierra de Cubitas, and within and 
around the flanks of the southern half of the Sierra smaller areas of this limestone 
are prominently exposed. The hard, recrystallized limestones are considerably 
fractured and weathered but nevertheless more resistant to erosion than the 
Jurassic-Lower Cretaceous limestones. They are commonly massive to thick-
bedded, but thin, wavy-bedded rocks were found in a few places. The dips are 
variable, in general being steep toward the south, particularly in the northern 
part of the Sierra. 

Conglomerates and breccias, found principally in the southern part of the 
Sierra de Camajan, form part of this unit. Sample A-280, from the Finca Regla, 
is a stratified, medium- to fine-grained limestone with angular fragments of 
yellowish, thin-bedded limestone, chert, tuff, and serpentine which, although 
actually a conglomerate, has somewhat the appearance of a breccia. This sample 
and A-270, a similar conglomeratic limestone from a point about 5 mile north of 
the main asphalt pit on Finca Regla, contain various orbitoids characteristic of 
the Habana formation. No fossils have been observed in the limestones of the 
northern part of the Sierra de Camajan, but at various points near the north 
contact of the Jurassic-Lower Cretaceous beds Maestrichtian orbitoids and scat
tered Biradiolites fragments have been found. 

Shales and gravels.—These beds consist principally of brown shales and fine
grained calcareous sandstone composed chiefly of grains of basic igneous rocks; 
tuffaceous material, forming beds several meters thick, with intercalations of 
well cemented calcareous gravels resembling conglomeratic limestones; and 
beds of very fine-grained limestone, 10 to 40 centimeters thick. At some localities 
small lenses of yellowish marls may be seen. 

The shales and sandstones are very friable and weather to blackish brown 
clayey soil that closely resembles the soil formed on tuff; the distribution of lime
stones is shown by loose fragments and slabs of limestone. In the float are very 
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TABLE I I 

FAUNA OF HABANA FORMATION 

Spiroplcctantminalaevis (Roemer) var. 
cretosa Cushman 

Pseudoclavulina amorpka (Cushman) 
Marssonella oxycona (Reuss) 
Quinqueloculina sp. 
Trochammina trinitatensis Cushman 

and Jarvis 
Cristeltaria diademata Berthelin 
Cristellaria ci. C. gaultina Berthelin 
Nodosaria spinulosa Montagu 
Lagena globosa Montagu 
Operculina bermudezi Palmer 
?Camerina cubensis Palmer 
fCamerina dickersoni Palmer 
Camerina vermunti Thiadens (Miscel

lanea catenula) 
Gyroidina micheliniana (D'Orbigny) 
Lockhartia bermudezi Cole 
Eponides umbonata (Reuss) 
Eponides sp. 
Puivtnulinella alala (Marsson) 
Globigerina rugosa Plummer 
Globotruncana area (Cushman) 
Globotruncana crelacta Cushman 
Anomatina taylorensis Carsey 
Anomalina cf. A. rubiginosa Cushman 
Anomalina velascoensis Cushman 
Orbiloides browni (Ellis) 
Orbitoides palmeri Gravell 
Orbiloides sp. 
Lepidorbiloides minima H. Douville" 
Lepidorbitoides cubensis (Palmer) 
Lepidorbiloides Palmeri Thiadens 
Lepidorbiloides rulleni Thiadens 
Lepidorbitoides sp. 
Pseudor bit aides israelskii Vaughan and 

Cole 
Pseudorbitoides Irechmanni H. Douville 
Vaughanina cubensis Palmer 
Torreina torrei Palmer 
Radio) aria 
Radiolttes cf. R. sanchezi (Douville^ 
Biradioiites lumbricalus Douville" 
Biradiolites sp. 
Barrettta monili/era (Woodward) 
Praebarrettia sparcilirata (Whitfield) 
Acteonellasp. 
Nerinea sp. 
Fragments of rustids 

hard and resistant cobbles and rounded boulders of igneous rocks, principally 
porphyritic. 

Upper Cretaceous beds with these lithologic characteristics may be found at 
various places in the district, but principally on the Fincas Montejo, La Purisima, 
and Las Cruces east of Camagiiey, in the area called "The Arroyo Hondo syn-
cline" by the Dutch geologists,7 and in part of the cane fields of Central Lugareno 
north of Las Piedras. 

The beds are rather fossiliferous, with a rich fauna of orbitoid Foraminifera, 
as indicated in Table II. 

Limestones with Barrettia.—These limestones perhaps merely correspond with 

7 H. J. MacGillavry, op. cit. 
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special migratory conditions of deposition and may be included in any of the 
other units described, principally in the shales and gravels. They form massive 
beds of very hard white recrystallized limestone. The principal characteristic is 
the abundance of rudistids, the genus Barrettia predominating. 

Two principal localities have been observed: (r) in the Arroyo Hondo syn-
cline, crossing the road to Maraguan; (2) the vicinity of Las Piedras (sample 
A-239), crossing the Nuevitas highway. 

At various places in Cuba the co-existence of Barrettia with other rudistid 
pelecypods and also with orbitoid Foraminifera characteristic of the Maestrich-
tian has been demonstrated, which defines the stratigraphic position of the beds 
completely. 

Because these beds are more resistant than the material that surrounds them, 
they project above the ground and are therefore easy to recognize. 

Fauna.—Rudistid pelecypods and large Foraminifera, of shallow-water or 
coastal-reef habitat, are well represented. The small Foraminifera have been 
observed only in material coming from exposures of the shales, mixed with small 
grains of detritus of basic rocks, mica, plagioclase, quartz, chert, and some tuffa-
ceous material. 

Various individuals have collected species of rudistids at numerous localities 
in the Upper Cretaceous of the Province of Camaguey, especially in the region 
south of the city. In the part to which this report is restricted, they have been 
observed only at the localities listed in the faunal table. 

Sample A-150 comes from a small exposure of calcareous remnants in clayey 
tuffaceous material, surrounded by serpentine, at the boundary of the Finca 
El Pefion, near the southern margin of the savannah. This sample is of hard, re-
crystallized, black limestone, and contains sections of characteristic molds of 
Acteonella and corals. The association, reported at various places in Cuba, of 
these gastropods with other fossils, such as Barrettia monilifera (Woodward), 
Titanosarcolites giganteus (Whitfield), and Parastroma guitarti (Palmer), con
temporaneous with characteristic orbitoid Foraminifera, indicates that the age 
may be Maestrichtian. 

Sample A-278 is from a block of conglomeratic limestone, white, hard, and 
recrystallized, near the cut at the Jaguey Junction, at Kilometer 9 of the private 
railway of the Central Senado. It forms part of the breccia-conglomerate unit of 
Senado, and Torreina torrei Palmer in it shows that the breccia must have 
been formed later than the time of the orbitoid Foraminifera, that is, post-
Maestrichtian. 

With regard to the fauna of the Upper Cretaceous, it remains to be said that 
MacGillavry,8 in his general revision of the rudistids, reported various species 
from Fincas Arroyo Hondo, Quesada, Sanchez Agramonte, and Montejo that 
have not been rediscovered in the traverses on which this paper is based. The 

8 H. J. MacGillavry, op. cit. 
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fincas cited adjoin, or are very near, the Finca La Purisima, east of the city of 
Camagiiey, whence came samples like A-249 and A-250. These species may be 
found in official or private Cuban collections and are listed as follows. 

Bournonia hispida (Douville) (Parabournonia hispida Douville) 
Bournonia n. sp. {Radiolites nicholasi and Bournonia sp. Douville) 
Biradiolites cubensis (Douville) (Biradiolites aff. B. cancellatus Whitfield according to Sanchez Roig) 
Antillocaprina annulata (Palmer) 
?Antillocaprina occidentalis Douville 
Parastroma sanchezi Douville (Cyclactinia n. sp. A and B of Douville) 
Torreites sanchezi (Douvillfi) (Vacciniles sanchezi DouvilW) 
Plagioptychus antillarum (Douville) (Coralliochama antillarum Douvilld) 

UPPER CRETACEOTJS-PALEOCENE (?) 

Lithologic character and stratigraphy.—The sediments here assigned with doubt 
to the Upper Cretaceous are not definitely placed in the stratigraphic column of 
Cuba and are the subject of controversy. Until their fauna and their relations 
with other formations are better known, they are tentatively designated Upper 
Cretaceous passing gradually upward into the Paleocene. 

The best exposures seen are in the vicinity of the "Cangilones" (Narrows) of 
the Rio Maximo, east of the Sierra de Cubitas. The rock is a white, porcellaneous, 
thick-bedded to massive, hard limestone. In general, the beds dip gently and at 
places are horizontal. No definite contact has been found which will permit deter
mination of the true stratigraphic position. 

Material derived from these limestones has been found in the breccia-
conglomerate of Senado (sample A-87). On the road from Cuatro Caminos to 
Cangilones, east of Tuabaquey Hill, the serpentine breccia contains angular frag
ments of limestone with a Borelis fauna, species of Miliolidae, and unidentifiable 
small Foraminifera. In the lower part of Paso de Lesca, in the Sierra de Cubitas, 
conglomeratic limestones, apparently resting on the typical limestone of the 
Sierra de Cubitas, contain a fauna identical with that of Cangilones (sample 
A-302 and A-304). 

Fauna.—The fauna is characterized by the association of species of Borelis, 
abundant Miliolidae, and certain small Foraminifera. Thin sections of the 
present samples were compared with those of known species of Borelis, and al
though some resemblances were noted to a species from the Upper Cretaceous of 
Mexico and to two species from the Eocene of Jamaica, the determination has 
not been completely satisfactory. Consequently the fauna reviewed here must be 
evaluated with reference to its affinities and not be considered as necessarily 
giving the true stratigraphic position of these limestones. It is cited only to 
facilitate later studies. 

The conglomeratic limestone of sample A-304, from Paso de Lesca, as seen 
under the microscope, is a consolidated limestone breccia formed of small frag
ments of several sorts of limestones. Some fragments contain the fauna of Borelis 
and Miliolidae but in other parts of the same rock Biradiolites sp. and also 
foraminifers like Camerina cf. C. vermunti Thiadens and Lepidorbitoides sp. may 
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be seen, demonstrating the various sources of the material in the limestone 
breccia. 

At Paso de Lesca a thickness ot about 50 feet was observed, but much of the 
section may be faulted out. Nine miles northwest of Banao, outside the map 
area, a minimum thickness of 700 feet is indicated for these beds. 

TABLE III 
FAUNA OF UPPER CRETACEOUS-PALEOCENE (?) 

Borelis cf. B. cardenasensis Barker and 
Grimsdale 

Borelis cf. B. jamaicensis Vaughan 
Borelis cf. E. matleyi Vaughan 
Borelis sp. 
Quinqueloculina sp. 
Triloculina sp. 
Miliolidae 
Polymorphinidae 
GloHgerina sp. 

A-87 

X 
X 
X 
X 
X 
X 
X 
X 

DF-
44-35 

X 
X 
X 
X 

X 

DF-
44-58 

X 

X 
X 

X 
X 

A-216 

X 

A-265 A-302 

1 

X 

X 

X 
X 

X 

X 

A-304 

X 

X 

LOWER EOCENE 

Lithologic character and stratigraphy.—Lower Eocene strata have been found 
in the Camaguey district only in restricted areas adjacent to the beds of the 
middle Eocene, although elsewhere in Cuba they are widely distributed. De
posits of this age are composed principally of yellowish-white marls, for the most 
part easily disintegrated in water, although at some places consolidated and 
resembling well stratified impure limestone. These beds have been studied partic
ularly as represented by material from Paso de Lesca, where thin beds of marl are 
interstratified with thin beds of fine-grained, hard limestone. These strata show 
pronounced dips, having been involved in the Cubitas overthrust. 

Although the lithologic aspect of sample A-310 is very different from that here 
described, its fauna corresponds with that of a part of the lower Eocene. This 
sample was taken from a water well on the Finca La Rufina, near Tres Esquinas, 
east of the Las Piedras crossing on the Nuevitas highway. It consists ot strata of 
sandy shale and calcareous sandstone, of brownish color, containing fine grains 
of igneous and sedimentary rocks. In the washed material may be recognized 
abundant quartz and mica, fragments of basic and tuffaceous rocks, and also 
chert and detritus of calcareous recrystallized rock, all bound by a clayey cal
careous cement. At the locality cited, as well as in its vicinity, these beds show 
differing strikes and gentle dips of only 50 to 150. 

The lithologic differences must correspond with differing conditions of deposi
tion. The general texture and faunal characteristics of sample A-310 indicate very 
tranquil bottoms in almost open seas. 

Fauna.—In samples A-182, A-183, A-210, A-22a(a), A-235, A-301 and 
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A-305, the species of Foraminifera are extremely small, much recrystallized, and 
poorly preserved. The great number of Radiolaria (disks, spheres, bobbins, bells, 
and crosses) shown by these samples is notable. These Radiolaria are identical 
with those obtained from typical material from the Toledo stage, the lower par t 
of the Universidad formation of the lower Eocene of Cuba.9 

Sample A-310 contains also extremely small Foraminifera, in general in good 
state of preservation, but whose small size increased greatly the difficulty of 
exact determination. I t shows a great abundance of Globigerina, Globorotalia, 
Radiolaria, and other pelagic forms. Certain species reported from the Upper 
Cretaceous of Cuba have-been observed, among others, Globorotalia velascoensis 
Cushman, G. membranacea (Ehrenberg), and Clavulina trilatera Cushman. The 
last is small and poorly preserved, which contrasts with the good preservation of 
the rest of the fauna and serves to confirm tha t these species are not original in 
the fauna. 

Although the major par t ot the species listed below are found in all the Eocene 
of Cuba, in making a comparison of the fauna it is especially notable that there is 
an association of species like Loxostoma applinae (Plummer) from the Midway 
of Texas, the Aragon formation of Mexico, and the Paleocene Capdevila10 of 
Cuba, with Discorbis havanensis Cushman and Bermudez, Pleurostomella naran

joensis Cushman, and Angulogerina naranjoensis Cushman and Bermudez, which 
indicate a lower Eocene horizon for this sample. 

Pa r t of the fauna of the sample A-310 is as follows. 

Clavulina trilatera Cushman Allomorphina trigona Reuss 
Dentalina sp. Globigerina bulloides D'Orbigny 
Nodosaria soluta (Reuss) Globigerina cretacea D'Orbigny 
Chrysalogonium lanceolum Cushman and Jarvis Globigerina triloba (Reuss) 
Nonion florinense Cole Globigerina velascoensis Cushman 
Nonion micrum Cole Globorotalia aragonensis Nuttall 
Nonionella sp. Globorotalia crassata Cushman var. densa Cush-
Loxostoma applinae (Plummer) man 
Pleurostomella alternans Schwager Globorotalia membranacea (Ehrenberg) 
Pleurostomella naranjoensis Cushman and Ber- Globorotalia velascoensis Cushman 

mudez Globorotalia mlcoxensis Cushman and Ponton 
Angulogerina naranjoensis Cushman and Ber- Anomalina ammonoides (Reuss) var. 

mudez Anomalina bilateralis Cushman 
Discorbis havanensis Cushman and Bermudez Anomalina grosserugosa (Gumbel) 
Gyroidina soldanii D'Orbigny Anomalina dorri Cole 
Gyroidina cf. G. orbicularis (D'Orbigny) Cibicides cushmani Nuttall 
Gyroidina girardana (Reuss) Cibicides havanensis Cushman and Bermudez 
Eponides principensis Cushman and Bermudez Cibicides lobatulus (D'Orbigny) 
Eponides umbonata (Reuss) Cibicides pseudoungerianus Cushman 
Eponides triimpyi Nuttall Cibicides subspirata Nuttall 
Pulvinulinella culler (Parker and Jones) var. Carpenteria proteiformis Goes 

mexicana Cole Radiolarians 
Pulvinulinella velascoensis Cushman 

9 Pedro J. Bermudez, "Estudio Micropaleontol6gico de dos Formaciones Eocenicas de las 
Cercanfas de la Habana, Cuba," Mem. Soc. Cubana Hist. Nat., Vol. 11, No. 3 (1937), pp. 151-80. 

Jorge Brodermann and Pedro J. Bermudez, "Contribuci6n al Mapa Geologico de la Provincia 
de la Habana, Cuba," manuscript in files of Comisi6n del Mapa Geol6gico de Cuba. 

10 R. H. Palmer, op. cit. 
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MIDDLE EOCENE 

The subdivision of the Eocene of Cuba into three epochs, including middle 
Eocene, is the subject of great controversy among micropaleontologists who have 
studied material from the island. Some think that only two units should be recog
nized, lower Eocene and upper Eocene, including in part of one or the other the 
beds that other authors assign to the middle Eocene. Nevertheless, comparison 
with faunas of other countries of the Caribbean and the Gulf of Mexico, especially 
of the middle Eocene of Florida and that of Mexico, seems to confirm the exist
ence in Cuba of beds corresponding with this unit. More details are supplied in 
the notes on the fauna. 

Lilhologic character and stratigraphy.—If indeed the fauna unites the sedi
ments of this division, the variable ecologic conditions tended to produce various 
lithologic facies. 

In the interior part of Paso de Lesca, beds of creamy yellow marl, inter-
stratified with much thinner white limestones and fine-grained, crystalline, hard 
limestone conglomerates, contain Dictyoconus and Discocyclina and correspond 
with the middle Eocene. These extend in various exposures along the south front 
of the Sierra de Cubitas. 

Somewhat north of the Sierra occurs a conglomeratic limestone, very fos-
siliferous and resembling a coquina because of the great quantity of larger 
Foraminifera which it contains. I t apparently rests on yellowish marls. Even 
though it is highly fossiliferous, this limestone has not yielded information in 
proportion to its fauna, for the fossils are fractured, worn, and recrystallized. 
Some have been identified, however, permitting the inclusion of the beds in the 
middle Eocene. 

At the south edge of the serpentine savannah Loma El Penon, the westward 
prolongation of the Sierra de Maraguan is formed principally of dense, hard, 
white, crystalline limestone. Its beds are highly weathered, which makes the 
determination of the fossils difficult. 

In the region south of Grua Cuatro Caminos and the prolongation of the 
Anton road, yellowish friable marls predominate that are covered at some places 
by hard recrystallized limestones and by a conglomerate containing large 
Foraminifera and abundant macrofossils—pelecypods, gastropods, echinoderms, 
all in general poorly preserved, worn, and altered by weathering. These marls 
cover a wide area and apparently rest on beds of volcanic tuff, although no 
definite contact was observed. 

Sample A-202 comes from a local water well in process of construction in the 
southern part of the Finca El Cercado, near the Porvenir mine, and represents 
marine sediments formed of slightly arenaceous, creamy yellow marls and thin 
light brown arenaceous shales with tuffaceous clays, forming a unit of well 
defined, thin beds. The dip is very slight toward the south. The sample indicates 
a rather deep-water facies. 
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At Paso de Lesca about 50 feet of these beds were measured, but in an un
disturbed area, a thickness up to 600 feet may be expected. 

Fauna.—The presence of Discocyclina, Lepidocyclina, and Operculinoides is 
notable in the samples from Camagiiey, an association that has been reported in 
the upper Eocene of the Caribbean region. Nevertheless, the association, in many 
of the samples, of Dictyoconus americanus (Cushman) and related species widely 
present in the middle Eocene of Cuba permits these beds also to be assigned to 
the middle Eocene. Cole11 reports finding in the middle Eocene Lisbon limestone 
of Florida Eodictyoconus cubensis (Cushman and Bermudez) {Pseudorbitolina? 
cubensis C. and B.), together with Dictyoconus americanus, which association is 
also found in the limestones of Camagiiey. Up to this horizon occur also Amphis-
tegina lopez-trigoi Palmer and Gunteria floridana Cushman and Ponton. The latter 
is universally considered a good index of the middle Eocene and has been found in 
Cuba at numerous localities, especially in the samples collected in the vicinity of 
Penon, 7 kilometers south of Marti, Matanzas Province, associated with Dictyo
conus and Discocyclina, which agrees with the findings in Camagiiey. Some 
geologists consider that the Pefion beds constitute the lower and middle members 
of the middle Eocene of Matanzas Province. 

Sample DF-44-78, from the road to Sola, in the northern part of the Sierra de 
Cubitas, shows Miscellanea and Operculinoides with Gunteria and Eodictyoconus. 
Specimens in the thin sections correspond very well with the species described by 
Vaughan and Cole12 from Trinidad. These authors establish the range of Miscel
lanea as through the Eocene, with the most typical forms in the lower and middle 
Eocene. 

The fauna, and especially that of sample A-202, coincides rather well with 
that of the Jabaco formation of the Eocene of Cuba. This formation was formerly 
correlated with the Tantoyuca formation of Mexico, although only tentatively.13 

Various later studies indicate certain affinities between the fauna of the Jabaco 
and the Tempoal fauna of Mexico and also indicate that part of the Jabaco may 
belong to the upper Eocene, whereas other parts may be placed in the middle 
Eocene.14 

From all of the considerations set forth, a middle Eocene age may be as
signed to the samples shown in Table IV. 

As indicated previously, sample A-244 also contains macrofossils, principally 

11 W. Storrs Cole, "Stratigraphic and Paleontologic Studies of Wells in Florida," Florida Geol. 
Survey Bull. 20 (1942), pp. 1-89; 16 pis., 3 figs. 

12 T. Wayland Vaughan and W. Storrs Cole, "Preliminary Report on the Cretaceous and Ter
tiary Larger Foraminifera of Trinidad, British West Indies," Geol. Soc. America Spec. Paper 30 
(1941). 137 pp., 47 pis. 

13 Pedro J. Bermudez, "Foraminiferos pequenos de las margas Eocenicas de Guana jay, Provincia 
de Pinar del Rio," Mem. Soc. Cubana Hist. Nat., Vol. n (1937), pp. 319-46; 1 map; Vol. 12 (1938), 
pp. 1-26. 

14 W. Storrs Cole and Pedro J. Bermudez, "New Foraminiferal Genera from the Cuban Middle 
Eocene," Bull. Amer. Paleon., Vol. 28, No. 113 (1944). 



THE CAMAGUEY DISTRICT, CUBA 87 

TABLE IV 

FAUNA or MIDDLE EOCENE 

Coskinolina cf. C. cookei Moberg 
Dictyoconus americanus (Cushman) 
Dictyoconus codon Woodring 
Dictyoconus sp. 
Eodictyoconus cubensis (Cushman and Bermudez) 
Gunteria fioridana Cushman and Ponton 
Quinqueloculina spp. 
Miliolidae 
Camerina macgillavryi Rutten 
Camerina Petri Rutten 
Camerina sp. 
Miscellanea antillea (Hanzawa) 
Miscellanea tobleri Vaughan and Cole 
Miscellanea cf. M. soldadensis Vaughan and Cole 
Operculinoides Jloridensis (Heilprin) 
Operculinoides ocalanus (Cushman) var. minor Barker 
Operculinotdes trinitatensis (Nuttall) 
Operculinoides spp. 
Amphistegina cubensis Palmer 
Amphistegina hpez-trigoi Palmer 
Amphistegina sp. 
Eoconuloides wellsi Cole and Bermudez 
Globigerina spp. 
Globorotalia sp. 
Anomalina sp. 
Eoannularia eocenica Cole and Bermudez 
Discocycltna crassa (Cushman) 
Discocyclina cubensis (Cushman) 
Discocyclina cf. D. grimsdalei Vaughan and Cole 
Discocyclina (Asterocyclina) subtamarellei (Cushman) 
Discocyclina (Asterocyclina) antillea (Cushman) 
Discocyclina sp. 
Pseudophragmina cf. P. tobleri Vaughan and Cole 
Pseudophragmina sp. 
Lepidocyclina antillea Cushman 
Lepidocyclina cf. L. hubbardi aurarensis Hodson 
Lepidocyclina macdonaldi Cushman 
Lepidocyclina pustulosa (H. Douville) 
Lepidocyclina pustulosa tobleri (H. Douville) 
Lepidocyclina spp. 
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such forms as Terebratula liotkyrina vaughani Cooke, Miltha sp., Pseudomiltha sp.' 
and echinoids such as Hemiaster lopez-trigoi Palmer. 

In the Gurugii quarry, north of Central Lugareno, there was collected loose on 
the surface the echinoid Oligopygus sanchezi Lambert, which was associated with 
the material of sample A-233, although it probably came from a much higher 
horizon in the quarry. 

Sample A-202, from the Finca El Cercado, is very fossiliferous, with a great 
abundance of small Foraminifera in good state of preservation that affords the 
following list. 

Robulus mexicanus (Cushman) 
Robulus pseudovorlex Cole 
Robulus sp. 
Cristellaria propincua Hantken 
Lenticulina convergens (Bornemann) 
Marginulina subbullata Hantken 
Marginulina crepidula (Fichtel and Moll) 
Dentalina havanensis Cushman and Bermudez 
Dentalina sp. B? Cushman 
Dentalina sp. 

Textularia marielensis Lalicker and Bermudez 
Clavulinoides marielinus Cushman and Bermudez 
Valvulammina cf. V. cubensis Cushman and 

Bermudez 
Karreriella arenasensis Cushman and Bermudez 
Plectina cubensis Cushman and Bermudez 
Tritaxilina colei Cushman and Siegfus 
Tritaxilina cf. T. pinarensis Cushman and 

Bermudez 
Robulus arcualo-striatus (Hantken) 
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Nodosaria soluta (Reuss) 
Nodosaria longiscata D'Orbigny 
Nodosaria sp. 
Ckrysalogonium laroe Cushman and Bermudez 
Ckrysalogonium tenuicostatum Cushman and 

Bermudez 
Lagena advena Cushman 
Lagena asperoides Galloway and Morrey 
Ramulina globulifera Brady 
N onion florinense Cole 
A'onion micrum Cole 
Operculinoides kugleri Vaughan and Cole 
Operculinoides trinitalensis (Nuttall) 
Operculinoides spp. 
Bulimina arkadelphiana Cushman and Parker 

var. midwayensis Cushman and Parker 
Bulimina impedens Parker and Bermudez 
Buliminella grata Parker and Bermudez var. 

spinosa Parker and Bermudez 
Bolivina marielina Cushman and Bermudez 
Chrysalidinella cubana Cushman and Bermudez 
Uvigerina cf. U. blanca-coslala Cole 
Uvigerina elongata Cole 
Uvigerina gardnerae Cushman 
Uvigerina rippensis Cole 
Uvigerina spinocostala Cushman and Jarvis 
Angulogerina macgillavryi Pijpers 
Angulogerina naranjoensis Cushman and Ber

mudez 
Ellipsonodosaria annulifera Cushman and Ber

mudez 
Ellipsonodosaria cocoaensis (Cushman) 
Ellipsonodosaria nuttalli Cushman and Jarvis 
Ellipsonodosaria nuttalli Cushman and Jarvis 

var. gracUlima Cushman and Jarvis 
Ellipsonodosaria verneuilli (D'Orbigny) 
Ellipsonodosaria verneuilli (D'Orbigny) var. 

paucislriala (Galloway and Morrey) 
Pleurostomella alternans Schwager 
Pleurostomella alazanensis Cushman var. cubensis 

Cushman and Bermudez 
Nodosarella acus Cushman and Bermudez 
Nodosarella subnodosa (Guppy) 
Ellipsoglandulina principensis Cushman and 

Bermudez 
Discorbis havanensis Cushman and Bermudez 
Lamarckina cf. L. atlantica Cushman 
Gyroidina girardana Reuss 
Gyroidina soldanii D'Orbigny 
Gyroidina cf. G. soldanii D'Orbigny var. octo-

camerata Cushman and G. D. Hanna 
Eponides lateralis (Terquem) 

Eponides lotus (Schwager) 
Eponides marielensis Cushman and Bermudez 
Eponides umbonatus (Reuss) 
Eponides umbonatus (Reuss) var. multisepta 

Koch 
Eponides rutleni Cushman and Bermudez 
Eponides triimpyi Nuttall 
Rotalia mexicana Nuttall 
Siphonina advena Cushman 
Siphonina advena Cushman var. cubensis Cush

man and Bermudez 
Siphonina nuda Cushman and Bermudez 
Siphonina sp. 
Cancris cubensis Cushman and Bermudez 
PulvinuUnella culler (Parker and Jones) var. 

mexicana Cole 
PulvinuUnella cancellata Cushman and Bermudez 
Cassidulina cf. C. labiata Cushman and Ber

mudez 
Cassidulina subglobosa Brady 
Allomorphina trigona Reuss 
Chilostomella ovoidea Reuss 
Globigerina cf. G. bakeri Cole 
Globigerina bulloides D'Orbigny 
Globigerina conglobata Brady 
Globigerina orbiformis Cole 
Globigerina lopilensis Cushman 
Globigerina spp. 
Orbulina universa D'Orbigny 
Hantkenina alabamensis Cushman 
Hantkenina longispina Cushman 
Globotruncana cf. G. cretacea Cushman 
Globorotalia crassata (Cushman) 
Globorolalia crassata (Cushman) var. densa 

(Cushman) 
Globorotalia kochi Pijpers 
Globorotalia cf. G. lehneri Cushman and Jarvis 
Globorotalia spinulosa Cushman 
Anomalina grosserugosa (Giimbel) 
Anomalina bilateralis Cushman 
Planulina cf. alazanensis Nuttall 
Cibicides havanensis Cushman and Bermudez 
Cibicides pseudoungerianus (Cushman) 
Cibicides pseudowuellorstorfi Cole 
Cibicides sp. 
Carpenteria proteijormis Goes 
Lepidocyclina pustulosa trinitatis (Douvill6) 
Lepidocyclina cf. L. sanfernandensis Vaughan and 

Cole 
Lepidocyclina sp. 
Discocyclina cf. D. bullbrooki Vaughan and Cole 
Discocyclina spp. 

LIST OF LOCALITIES* 

Upper Jurassic-Lower Cretaceous 
A-102. San German, 3 kilometers south of Central Senado and 750 meters west of Senado-Minas 

highway 
A-140. Old road from Yaguajay, north of Progreso mine, near boundary of Fincas Vedado and 

Regla; 100 meters north of Algarrobo 
A-141. Finca Regla, first limestone hill southwestof principal gate of Finca; 3.3 kilometers north

west of town of Minas 

* Reference is made to some well known place names which could not be shown on the map for 
lack of space. They may be found by local inquiry. 
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A-143-b. Old road from Yaguajay, 625 meters north of principal gate of Finca Regla and 100 meters 
east of house of Finca Santo Domingo 

A-149. Finca Santa Rosa, r,75o meters northwest of principal cut of Lolita mine and 500 meters 
east of entry of Finca Nueva Marfa on old road from Yaguajay. 

A-241. Finca Habana, 915 meters northeast of main house and 100 meters from Arroyo Chapapote 
A-242. Hacienda San Antonio, 33s meters east of old road from Yaguajay and Finca Regla, and 

25 meters east of arroyo. 
A-255. Junction of Callej6n de Molina with old road from Yaguajay, 440 meters north of A-149. 
A-266. Finca Regla, 230 meters west of principal gate of Finca. near inner road on north slope of 

the hill 
A-267. Finca Regla, 915 N. 60° W. of principal gate and 625 meters S. 6o° E. of asphalt pit 
A-268. Finca Regla, 230 meters N. 52° W. of A-267. 
A-269. Finca Regla, crest of hill 395 meters N. 300 E. of asphalt pit and 230 meters west of bound

ary of Finca Santo Domingo 
A-272. Finca San Juan Bautista, 230 meters south of Callejon de Molina and 1.2 kilometers north

east of asphalt pit of Finca Regla 
A-273. Finca San Juan Bautista, 625 meters southeast of A-272; about 380 meters N. 700 W. of 

principal building and 305 meters south of Callejon de Molina 
A-274. Old road from Yaguajay, or road from La Cubana, 76 meters south of A-i43b. 
A-276. Road to Santa Cruz, 182 meters east of Rio Santa Cruz 
A-277. Road to Santa Cruz, 30 meters east of Rio Santa Cruz and 182 meters northwest of A-276 
A-279. Finca El Vedado, south of Finca Regla, 520 meters south of dwelling-house of Finca Regla 

Breccia-conglomerate of Senado 
A-3. Finca Corredera, 90 meters east of narrow-gauge railway of Central Senado, 120 meters 

S. 450 E. of Grua Corredera, north of Central Senado 
A-4. Finca Corredera, 145 meters east of Grua Corredera on narrow-gauge railway of Central 

Senado; about 200 meters northeast of A-3. 
A-6. Finca Corredera, small hill 182 meters west of narrow-gauge railway of Central Senado, 70 

meters west of road to Senado Station on Ferrocarril Norte de Cuba 
A-8. Cut in railway of Central Senado, north of Kilometer 2 and 490 meters north ol switch near 

Grua Corredera; 455 meters south of Senado Station on Ferrocarril Norte de Cuba 
A-10. Loma Mirador, 1 kilometer north of Senado Station on Ferrocarril Norte de Cuba, and 570 

meters southeast of Grua Camara 
A-12. Small cut on first curve of railway of Central Senado, north of Grua Camara, 255 rreteTs 

north, 
A-13. Finca Camara, 120 meters north of Loma Mirador and 120 meters southeast of Grua 

Camara 
A-28. Finca Cortadera (also called Corredera), small cut 70 meters southwest of crossing of the 

Ferrocarril Norte de Cuba and branch of narrow-gauge railway of Central Senado to San 
Ignacio 

A-51. Cane fields south of cut atKilometer 9 of narrow-gauge railway of Central Senado; near 
Jagiiey switch 

A-61. Loma La Curia, 260 meters east of landing field of Central Senado 
Upper Cretaceous 
La Fe limestone 

A-237. Finca La Fe, cut in small hill on narrow-gauge railway of Central Lugarefio, Redenci6n 
branch, near crossing of highway from Nuevitas. Sample from extreme south end of cut, 395 
meters north of village of Redencion 

A-308. Finca La Fe, same locality as A-237. Sample taken 9 meters north of A-237 and from beds 3 
meters lower stratigraphically 

A-309. Finca La Fe, same locality as A-237. Sample taken at extreme north end of cut, 1 meter 
from ground surface, and 50 meters north of sample A-308 

Yucatan limestone 
A-217. Finca La Punta, east of Finca Juan Grande and 3 kilometers west of Loma Yucatan 
A-218. Finca La Punta, near principal building, very near end of sedimentary rocks, near level 

plain (savannah) 
A-283. Finca San Luis de Yucatan, southern part of Loma Yucatan 

Habana formation 
(a) Limestones of Sierra de Cubitas 

DF-44-9. Paso de Lesca in the Sierra de Cubitas, 500 meters north of road from Lesca to Banao, 
395 meters north of serpentine contact 

A-213. Finca El Oriente, near base of Loma Tuabaquey, southeast flank of Sierra de Cubitas 
A-214. Secondary road near base on south slope of Loma Tuabaquey, in Sierra de Cubitas 
A-215. Secondary road west of Finca Socorro, 1,320 meters northeast of house of Amada Gomez, 

near road from Cuatro Caminos to Caridad de Cangilones; area east of Loma Tuabaquey 
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A-226. Finca Mate Prieto, west of Banao, 2,840 meters N. 30° \V. of Cueva de Mascotica; 425 
meters southeast of point where circular boundary of Hato Bainoa cuts Sierra de Cubitas 

(b) Limestones of Sierra de Camajan 
A-270. Limestone and conglomeratic limestone (south of general zone of chert and altered rocks) 

915 meters north of principal asphalt pit of Finca Regla 
A-280. Finca Regla, 500 meters east of principal asphalt pit and near curve of principal interior 

road, where it bends to follow west boundary of Finca Santo Domingo 
(c) Shales and gravels 

A-85. Finca tbafiez, cane fields 1 kilometer S. 15° E. of Griia Ibanez on railway of Central Senado, 
250 meters west of northwest corner of Lugareno-Senado property line, north of Finca San Ig-
nacio 

A-r53. Arroyo 400 meters north of main road from Maraguan, east of city of Camaguey, 1,300 
meters southwest of Loma El Pato and roo meters south of contact of serpentine 

PG-43-18. Finca in area of Finca El Pen6n, in direction of principal road from Maraguan, east of 
the city of Camaguey; sample collected southwest of sample A-153 

DF-44-98. Colonia in cane fields of Central Lugarefio, near Las Piedras branch, west of old Union 
switch and of Finca San Diego. Sample from water well 

DF-44-126. Finca El Penon, 700 meters south of main building of finca, in direction of El Penon 
hill 

A-249. Finca La Purisima, dry arroyo near boundary of Fincas La Purisima and Montejo, 500 
meters south of main road from Maraguan, east of city of Camaguey,and 1,145 meters N. 8° W 
of main building of Finca Santa Barbara. Area of Arroyo Hondo 

A-250. Finca La Purisima, small undulation of surface near boundary of Fincas La Purfsima and 
Montejo, 305 meters south of sample A-249 and 2.7 kilometers north of Ferrocarril de Cuba. 
Area of Arroyo Hondo, east of Camaguey 

A-252. Finca San Isidro, 423 meters S. 50° E. of Kilometer 380 of Carretera Central, 820 meters 
S. 45° E. from Santayana crossing of Ferrocarril de Cuba 

A-278. Cut at Kilometer 9 of San Luis branch of narrow-gauge railway of Central Senado. Sample 
comes from conglomeratic limestone of breccia-conglomerate unit of Senado and was collected 
near Jaguey-Gabriela switch 

(d) Barrettia limestones 
A-239. Exposure on Nuevitas highway, south of Finca Mayedo, 1,900 meters west of Las Piedras 

crossing and 1,615 meters east of Redencion crossing 
A-254. Exposure on main road to Maraguan, between Fincas Montejo and Arroyo Hondo, 3 kilo

meters east of serpentine contact. Area of Arroyo Hondo, east of Camaguey City 
Undifferentiated Upper Cretaceous 

A-150. Limestone exposure surrounded by serpentine, 1.5 kilometers southwest of main gate of 
Finca El Pen6n, 1.3 kilometers northwest of extreme western part of Loma El Penon, 1,600 
meters north of Loma El Pato. Area east of Camaguey 

A-rs8. Finca El Vedado, east of Finca Habana, southern part of Sierra de Camajan, 6 meters 
north of main house and 750 meters north of curve of Nuevitas highway southeast of Progreso 
mine 

A-234. Cane fields of Central Lugarefio, 305 meters north of Ferrocarril del Norte de Cuba, 915 
meters northeast of crossing of this railway and Chorrera branch ot Central Lugarefio 

Upper Cretaceous-Paleocene (?) 
A-87. Finca San Rafael, 1.3 kilometers west of Central Senado, 165 meters south of Santa Cruz-

Cangilones branch of railway of Central Senado 
DF-44-35. Grua Cangilones, exposure in front of dwelling-house of Colonia Cangilones of Central 

Senado, east of Rio Maximo 
DF-44-58. Secondary road from Cairige or San Juan de las Cruces, midway between house of 

Martinez on Finca San Juan de las Cruces and house of Enrique Socarras on Finca La Caridad 
de Cangilones. Area west of R,fo Maximo 

A-216. Finca of Ram6n Ballorgas, 226 meters northwest of crossing of Rio Maximo, toward Finca 
America 

A-265. Sample from exposure of brecciated serpentine 180 meters north of road from Cuatro 
Caminos to Cangilones and 1,250 meters northeast of house of Tomas Usatorres 

A-302. Lower part of Paso de Lesca, in Sierra de Cubitas, 38 meters north of sample A-300 and 
115 meters north of breccia near overthrust fault 

A-304. Lower part of Paso de Lesca, sample 30 meters north of sample A-302 
Lower Eocene 

A-182. Finca Bellavista, interior road 150 meters north of road from Lesca to Banao and 500 
meters south of main front of Sierra de Cubitas 

A-183. Finca Bellavista, n meters north of sample A-182 
A-210. Cistern 1.5 varas (50 inches) deep near house of Amado G6mez, 395 meters north of road 
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from Cuatro Caminos to Cangilones and 490 meters west of secondary road and San Juan de las 
Cruces, side opposite Finca La Josefa. Area east oi Loma Tuabaquey 

A-229a. Water well 90 feet deep in southeast corner of finca of Paul Tate, near secondary road 
west of main road from Camagiiey to Sola. Area north of Sierra de Cubitas 

A-235. Road called Camajan, between Fincas Las Mercedes and La Soledad. 90 meters south of 
Rio Saramaguacan and 1,590 meters southeast of Grua Las Mercedes on railway of Central 
Lugareno. Area south of Loma Bayatabo 

A-301. Lower part of Paso de Lesca in Sierra de Cubitas. Sample 2.5 feet north of sample A-300 
and 77 meters north of breccia near overthrust fault 

A-305. Lower part of Paso de Lesca. Sample 40 meters south of sample A-300 and 58 meters 
north of dry gully 

A-310. Finca La Rufina, near Tres Esquinas, 1 kilometer northeast of Las Piedras. Water well 
9 meters north of Nuevitas highway, near gully 

Middle Eocene 
A-211. Limestone 8 meters north of house of Amado G6mez, 405 meters north of road trom Cuatro 

Caminos to Cangilones. Area east of Loma Tuabaquey 
A-220. P'inca La Loma, 455 meters southeast of house of Tomas Usatorres, 500 meters south of 

road from Cuatro Caminos to Cangilones, and 100 meters north of contact with serpentine. Area 
southeast of Loma Tuabaquey 

DE-44-78. 240 meters from house of F. L. Tucker, on secondary road east of house, on road from 
Camagtiey to Sola. Area north of Sierra de Cubitas 

DF-44-80. Corner of secondary road to house of F. L. Tucker and main road from Camagtiey 
to Sola. Sample at same locality as sample DF-44-79, east of sample DF-44-78 

A-228. Small cut on extension east of road from La Gloria to Central Jaronu, 5 mile east of main 
road from Sola to La Gloria. Area north of Sola 

A-233. Quarry near Loma Gurugu, 5.8 kilometers north of Central Lugareno 
A-243. Secondary road between Fincas El Pen6n and Miranda, 120 meters south of road from Rio 

Seco; north flank of eastward extension of Loma El Pefi6n, Sierra de Maraguan. Area east of 
Camagiiey 

A-244. Road to Anton, 3 kilometers north of Rio Saramaguacan and about same distance south of 
Loma La Entrada, 1,325 meters southwest of Grua Cuatro Caminos. Area south of loma La 
Entrada 

DF-44-129. Finca El Penon, small limestone hill 660 meters south of Soler house, in direction of 
El Peii6n hill 

DF-44-130. North flank of Loma El Pen6n, on Finca El Penon, 1.5 kilometers south of Soler 
house. Area east of Camagiiey 

A-261. Finca La Caridad de Cangilones, secondary road to Cangilones, 1,350 meters west of junc
tion Rio Santa Cruz and Rio Maximo, 350 meters north of Rio Maximo 

A-300. Lower part of Paso de Lesca in Sierra de Cubitas, 7 meters south of top of small hill south 
of main cliff, 80 meters north of serpentine breccia near overthrust fault 

A-303. Lower part of Paso de Lesca, 57 meters north of sample A-300 
A-307. Road to Rio Seco, 105 meters east of secondary road of sample A-243. Area east of Cama

gtiey 




