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ABSTRACT 
The Cuban orthogeosyncline consists, from north to south, of a platform region (Bahamas para-

geosyncline), a foredeep or miogeosyncline (Old Bahamas Channel, Cayo Coco, and Remedies facies-
structural zones), a marginal elevation or welt (Las Villas facies-structural zone), and a eugeosynchne. 
The latter includes several intrageosynclinal depressions, of which the Zaza facies-structural belt is 
the most extensive, and some intrageosynclinal positive areas. The historv of the orthogeosyncline 
lasted from Early Jurassic to relatively recent time. 

The tectonic history may be divided into three gross cycles: Lower-Middle Jurassic; Upper 
Jurassic-Paleogene; and Paleogene-Neogene. Each gross cycle is divisible into structural levels or 
subcycles. In general, deformation is most intense in the oldest structural level and least intense in the 
youngest. 

Continental drift of Cuba from South America, as postulated by Corral, does not seem likely 
Instead, an origin more like that which is explained by the tectogene hypothesis seems probable. 
However, the belt of negative gravity anomalies that underlies north Cuba coincides with the position 
of the marginal elevation, and not with the positions of the eugeosynchne or miogeosyncline. 

Basically, the island of Cuba is part of a more extensive, but inactive, orthogeosyncline or island 
arc that extends the length of the Greater Antilles. The shape of this island arc probably was deter
mined by the presence of a large island that occupied the present position of the Caribbean Sea. This 
island subsequently may have been subjected to the processes of basification. or conversion to oceanic 
crust. If this is true, Cuba now appears to be an intrageanticlinal structure within a new, modern 
Antillean geosyncline that includes the (Ireater Antillean arc and the newlv formed oceanic areas 
nearby. 

INTRODUCTION 

The geology of Cuba is considered in publica
tions by Lewis (1932), Schuchert (1935), Bro-
dermann (1945), Palmer (19S4), Butterlin 
(1956), Rigassi-Studer (1951), and Furrazola-
Bermudez et al. (1964). The purpose of the 
present paper is to summarize the basic geologic 
framework of Cuba on the basis of literature and 
work by the writer and his colleagues during re
cent years. 

Cuba is in the northern part of the Antillean 
orthogeosyncline,^ where it borders the Gulf of 
Mexico parageosyncline. In Cuba, the ortho
geosyncline is divisible into two parts, a miogeo
syncline and a eugeosyncline. The miogeosyncline 
occupies a zone along the northern side of the is
land, whereas the eugeosyncline occupies the re
mainder of the island, i.e., most of Cuba's terri-

' Manuscript received, September 12, 1966; accepted, 
January 2, 1967. 

' AU-Union Geological Institute of Scientific Re
searches (VSEGEI), Sredniy Prospekt 72-B, Lenin
grad V-26. K. M. Khudoley is the English translitera
tion and C. M. Judoley, the Spanish transliteration, of 
the same name. See references. 

' T h e terms: orthogeosyncline, parageosyncline, 
miogeosyncline, eugeosyncline are used by the writer 
approximately in the sense of H. Stille (1940). 

tory. The Yucatan deep and the Bartlett trough 
are south of the islancL and are separated by the 
Cayman Ridge, These last-named structures prob
ably are parr of the Antillean orthogeosyncline. 

ZONAL GEOLOGIC STRUCTURE OF CUBA 

GENERAL 

The territory of Cul)a (an be subdivided clear
ly into different facies-structural zones or tectonic 
units. Each facies-structural zone contains charac
teristic rock facies which are recognized by their 
lithologic composition^ by I he presence or absence 
of magmatism, fiv I hi- character of rock disloca
tions, and by the presence or absence of charac
teristic useful minerals. In addition to the charac
teristic facies of the structural zones (tectonic 
units) , great disjunctive dislocations and deep 
faults commonly ijouiid ihem (Furrazola-Bermu-
dez et al, 1964: Meyerhoff, 1965). 

The Cuban urthoKeosyncline is subdivided into 
the facies-structur;il zones representing depres
sions (furrows) or positive areas (welts) (Fig. 1). 
The Bahamas platform is at the north. Adjoining 
the Bahamas pialforni on the south is the fore-
deep (advance depression; of the Cuban ortho
geosyncline when: the following zones occur, 
from north to south depressions of the Old 
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FIG. 1.—Tectonic sketch of Cuba. I-Cretaceous magmatic area (Zaza tectonic unit); II-Tertiary magmatic area (Cauto tectonic unit) ; Ill-Upper Cre
taceous basic and ultrabasic intrusives; IV-Cretaceous granitoids; V-Tertiary granitoids; VI-Tertiary depressions; Vll-deep fault; Vlll-boundary between fa-
cies-structural zones (tectonic units). 

Principal structures (north-south): parageosyncline; miogeosyncline: 1-Old Bahamas Channel depression; 2-Cayo Coco tectonic unit; 3-Remedios tec
tonic unit; 4 Sierra de Jatibonico deep fault; 5-Las Villas tectonic zone or marginal elevation; eugeosyncline and intrageanticlines of Zaza tectonic unit: 6-Las 
Villas deep fault; 7-Bahia Honda tectonic unit; 8-Consolaci6n del Norte deep fault; 9-Pinar del Rio tectonic unit; 10-Pinar del Rio deep fault; 11-Palacios 
depression; 12-San Diego de los Baiios tectonic unit; 1.3-Isla de Pinos tectonic unit; 14-Cochinos depression; iS-Trinidad tectonic unit; 16-CentraI basin de
pression; 17-La Trocha deep fault; 18-Ana Maria depression; lO-Cauto depression; 20~Xipe depression; 21-Guantanamo depression; 22-Oriente tectonic unit; 
23-North Bartlett deep fault. 
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Bahamas Channel, Cayo Coco, and Remedies.' 
South of the Remedies depression is the geosyn-
clinal marginal elevation (intrageosynclinal welt, 
or median belt), the Las Villas zone. This sepa
rates the miogeosyncline from the eugeosyncline. 
Farther south and southwest in the eugeosyncline 
are the intrageosynclinal structures such as the 
Zaza and Cauto depressions and smaller welts, or 
elevated zones, such as the intrageosynclinal 
uplifts of Pinar del Rio, Isle of Pines, Trinidad 
Mountains, and Oriente. The Cauto zone is adja
cent to the Bartlett zone on the south. 

The most important deep faults which con
trolled (by one or another means) the distribu
tion of different types of sediments and magma-
tism are the Pinar del Rio, Consolacion del 
Norte, Las Villas, Sierra de Jatibonico, Tuinucu, 
and possibly the Northern Bartlett faults. 

PARAGEOSYNCLINE 

Bahamas platform.—The main part of the 
present Bahamas platform is below sea-level. 
Geophysical data and drilled wells (Cay Sal and 
Andros Island) indicate that the southern part of 
the parageosyncline is filled with limestone and 
dolomite interbedded with anhydrite (Fig. 2). 
The thickness of the Paleogene and Neogene 
deposits is 1,200 meters, and of the Cretaceous 
and possibly uppermost Jurassic, 4,500 meters. 
According to geophysical data, the thickness of 
section (possibly only of Jurassic age) below the 
Cay Sal well is estimated to be 4,800 meters. 
Therefore, the total thickness of horizontally laid 
sedimentary rocks beneath the platform is ap
proximately 10,500 meters. An almost identical 
section is present in the northeast part of the 
parageosyncline. From the foregoing, it can be 
supposed that, beginning at least from Early Cre
taceous time, the southern part of this parageo
syncline was covered by the sea, that it has been 
a basin of evaporation, and that such a basin, 
with a few interruptions, still exists. 

* Certain, but not all, names used here for the major 
structural zones or tectonic units and faults were 
first used by C. W. Hatten, formerly of the Cuba 
California Oil Company, G. Pardo, Gulf Oil Corpora
tion, P. Bronnimann, formerly of the Gulf Oil Cor
poration, and others in unpublished reports, as 
pointed out by Meyerhoff (1965). Hatten coined the 
term tecto-unit for some of these structural zones. 
Many details of the zones are published in Furrazola-
Bermudez et al. (1964). 

MIOGEOSYNCLI.NE 

South and southwest of the Bahamas platform 
the first geosynclinal structure occurs, the Cuban 
foredeep (advance depression). According to 
some geologists, the foredeep is part of the plat
form (Ducloz and Vuagnat, 1962). This structure 
is filled with Jurassic, Cretaceous, lower Eocene, 
and Neogene sedimentary rocks, principally in a 
carbonate facies (limestone, dolomite, marl) and 
terrestrial (landlocked) lagoonal deposits (salt, an
hydrite). No indications of magmatic activity 
have been found in the foredeep. 

Old Bahama Channel jacies-structural zone.— 
The Old Bahama Channel depression or structure, 
which is postulated only on the basis of seismic 
data, is 20-40 kilometers wide. The axis of this 
zone coincides approximately with the central 
part of the modern channel, and has a slight in
clination toward the west-northwest. The seismic 
data suggest that the Eocene-middle Miocene 
rocks are somewhat faulted, whereas the Creta
ceous rocks are considerably more deformed, dips 
being as great as 25°. Even more severe faulting 
and dislocation of the rocks are seen on records at 
a depth of 8,000-9,000 meters. Conditionally, 
these deep strata may be considered to be of 
Early-Middle Jurassic age. 

Cayo Coco jades-structural zone.—^The Cayo 
Coco facies-structural zone (tectonic unit) com
prises the northernmost part of the island proper, 
including the shallow shelf waters and the Saba-
na-Camagiiey Archipelago. 

The total width of the stratigraphic facies belt 
that underlies this zone, based on wells at Cayo 
Coco, Cayo Frances, and Cayo Fragoso, as well 
as geophysical data, is believed to be not less 
than 12 kilometers. Within this facies-structural 
zone, the section contains limestone and dolomite, 
with lesser amounts of anhydrite. These deposits 
range in age from Late Jurassic to Late Creta
ceous, including the Maestrichtian Stage. Total 
thickness of the section is: (1) Upper Jurassic, 
>450 meters; Lower Cretaceous (Neocomian[?], 
Aptian, Albian), 3,000 meters; Upper Creta
ceous, 3,310 meters; Paleogene, 80 meters; and 
Neogene, 500 meters (Fig. 2). In this zone the 
transition takes place from the intense geosyncli
nal type of deformation of the south to the de-
folrmation of the platform type on the north. In 
the Cayo Coco zone, broad structures are present 
with relatively gentle inclination of beds. Anti-



PRINCIPAL FK/VrURKS OF CUH.'W GF.dl.oi ^ C i / I 

C A U T O 

TM 

T 0 
TE 3 

T P + E 

1 1 
1 1 1 

l - l - l 

-~—~ — 
^^T^T^ 
; > , " , ' • / ' 
1 1 1 

,°-i >.'•:•: 

Z Z 2 ' 

c / ' / ' ) ' ) 

E U G E O S Y N C L I NE 

Z A Z A L A S V I L L A S 

M I O G E O S Y N C L I N E 

CAYO C O C O 

P A R A G E O S Y N C L I N E 

C A Y S A L D E P T H S 
4 K M 

J 1 + 2 

l°»°°°U ^ ^ 5 [!Z.Z]9 [XXlI]l2 ^ g g l S 

[tVT^Z ^ ^ 6 nSSZl" \72ir\i3 I |16 

EvIS3 3 ^ ^ ^ ^ S > i EivSBi* E ^ J " 

FIG. 2.—Stratigraphic columnar sections from the most important tectonic units, Cuba, l-conglomeratc: 
2-breccia; 3-sandstone; 4-siItstone; 5-shale; 6-limestone; 7-marl; 8-dolomite; 9-anhydrite; 10-salt; 11-
siliceous rocks; 12—intermediate effusive rock; 13—basic effusive rock; 14~tuff; !.'>—marble; 16—meta-
morphic schist; 17—unconformity. Letter symbols: T, Tertiary; TM, Miocene; TO, Oligocene; TE3, upper 
Eocene; TE2, middle Eocene; TE, Eocene; TP, Paleocene; K2, Upper Cretaceous; Kl, Lower Cretaceous; 
KM, Maestrichtian; KT+S, Turonian plus Senonian; KG, Cenomanian; J.v I'pper Jurassic; and Jl + '. 
Lower and Middle Jurassic. 

clines as well as synclines are present, broken by 
many faults and thrusts. During Jurassic, Creta
ceous, Paleogene, and Neogene times, this zone 
constantly was sinking. These steady negative 
movements determined the nature of the sedi
ments that were deposited. After each folding ep
isode there occurred renewed subsidence and de
position, though at a later time deposits were re
moved by erosion in some places. 

Remedios jacies-structural zone.—A complete 
Mesozoic-Cenozoic section and the most complex 
facies relations of the foredeep are observed in 
the Remedios facies-structural zone. Beginning 
with the Upper Jurassic section, the stratigraphic 

sequence is composed almost entirely of carbon
ate rocks, limestone, and dolomite. Anhydrite and 
rock fragments are found in salt domes that in
trude the Paleogene and Neogene. The evidence 
from these rocks indicates that fragments in the 
salt stocks, under the Upper Jurassic, are Lower-
Middle Jurassic strata, consisting of sandstone, 
schist, anhydrite, and salt. The total section to 
basement is estimated to be 14 kilometers thick. 

All Cretaceous and Kocene rocks are deformed 
into linear folds; there are also the aforemen
tioned salt-dome structures which intrude and dis
locate the Miocene deposits. Within this facies-
structural zone, the prc-Maestrichtian, pre-Paleo-

file:///72ir/i3
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cene, pre-lower Eocene, and middle Eocene un
conformities may be seen clearly. 

At the beginning of the Jurassic, this zone sub
sided steadily; subsidence continued at least until 
early Eocene time, after which moderately pro
nounced uplift took place. 

Sierra de Jatibonico fault.—The foredeep is 
separated from the miogeosyncline by the great 
disjunctive dislocation of the Sierra de Jatibonico 
fault. This fault, approximately parallel with the 
trend of the island, is at least 450 kilometers 
long. (According to geological and geophysical 
investigations, 200 kilometers are on land and 
250 kilometers are at sea.) The width of the zone 
of fracturing and rupture along the main fault 
ranges from 1 to 2 kilometers. The fault plane is 
vertical, though in some places it is inclined to
ward the south at an angle as low as 55', This 
deep fault controlled to some degree the distribu
tion and lithologic character of the sediments in 
the adjacent facies-structural zones. 

Las Villas facies-structural zone.—The geosyn-
clinal marginal elevation (intrageosynclinal welt, 
or median belt)—the Las Villas facies-structural 
zone (tectonic unit)—bounds the southern mar
gin of the foredeep, which is filled with carbonate 
rocks, and separates it from the intrageosynclinal 
zones on the south that contain volcanic rocks. 
The stratigraphic section of the Las Villas zone is 
characteristically thin (990 meters), and is com
posed of Upper Jurassic and I.,ower Cretaceous 
limestone, siltstone, and other carbonate and sili
ceous rocks. These facts indicate that this zone 
was strongly positive during the Upper Jurassic 
and Cretaceous Periods. There was no further de
position in this zone after Cretaceous time. 

Effusive rocks are not present in this zone. Ul-
trabasic, basic, and granitoid intrusions are pres
ent in the central part as well as at the periphery 
of the zone. 

LcLs Villas fault.—The marginal elevation is 
separated from the intrageosynclinal basin on the 
south (Zaza depression) by the major deep Las 
Villas fault, whose length is approximately 800 
kilometers, generally paralleling the island. Asso
ciated in some places with this fault are intru
sions of ultrabasic and basic rocks. In many lo
calities, the plane of the fault is almost vertical, 
but in others it dips toward the south. A very 
conspicuous facies change takes place approxi
mately along the trace of the fault. 

EUGEOSVNCLINE 

Zaza facies-structural zone.—The Zaza facies-
structural zone (tectonic unit) occupies a consid
erable part of the island. The most characteristic 
feature of the zone is the presence of Cretaceous 
effusive and intrusive rocks. These consist of ul
trabasic, basic, and intermediate varieties; acid 
types are scarce. Paleocene, Eocene, Oligocene, 
and Miocene rocks arc represented by various 
terrigenous and carbonaie facies. The total thick
ness of the Cretaceous through Miocene forma
tions is at least 7-5 kilometers. All of the rocks 
within the zone, except the Miocene, are very no
tably faulted and folded. The most intense defor
mation is in the area between the Trinidad intra
geosynclinal geanticline and the I^as Villas zone 
(marginal elevation) where steeply dipping or 
even overturned folds occur in the Eocene 
deposits. 

It is in the Zaza zone where the Turonian, 
Campanian, pre-Paleoccne, pre-Eocene, middle 
Eocene, pre-upper Eocene, pre-Oligocene, and pre-
Miocene structural disuirdances were determined. 

Intrusive rocks in this /.one are distributed as 
follows. In the northern part of the area, intru
sions of Upper Cretaceous ultrabasic and basic 
rocks are present. These are harzburgite, Iherzo-
lite, dunite, and anorthosiie which are accompa
nied by dikes of analogous composition. These 
intrusions, especially the ultrabasic, are sheet 
bodies (sills) which ha\'e taken part in the fold
ing and are broken into isolated blocks by numer
ous faults; feeder pipes are not observed. Farther 
south, intrusions of granitoid composition occur. 
These include quartz diorite, plagiogranite, grano-
diorite, and. Ies> commonK', biotite granite. These 
intrusives are elongated in chain form, and are 
associated with numerous dikes of differing com
positions. The intrusive bodies of granitoid com
position possibly are as.Hiciated with a fundamen
tal tectonic zone through which magma penetrat
ed to the upper part of the earth's crust. 

Volcanic activity began during Early Creta
ceous time and continued until the Maestrichtian 
The first cycle of volcanic activity lasted from 
Early Cretaceous until early Cenomanian time. 
Basic lavas predominated in this cycle. The sec
ond cycle (Turonian-Senonian) is characterized 
by volcanic eruptions of more acid composition. 
A third maximum (late Maestrichtian) is charac
terized by l)asic volcanic rocks. The greatest vol-
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ume of volcanic rocks was extruded during the 
first cycle. 

Zones in western Cuba.—In western Cuba, the 
Zaza facies-structural zone is divided into two 
branches by the intrageosynclinal uplift of Pinar 
del Rio. One branch passes south of this uplift, 
and is called the San Diego de los Baiios facies-
structural zone; the other passes north of the 
Pinar del Rio uplift and is called the Bahia 
Honda facies-structural zone. These two zones 
are very similar structurally but, in the Bahia 
Honda zone, igneous rocks are relatively abun
dant. 

Cochinos zone.—In addition to the aforemen
tioned structures, smaller depressions are present 
in central Cuba, oriented almost at right angles to 
prevailing structural-stratigraphic strike. The Co-
chinos depression, Matanzas Province, can be 
traced via gravity anomalies; it trends south-north 
and seems to be filled with Tertiary rocks. The 
Cochinos zone is bounded by faults with vertical 
offsets of 900-1,000 meters. 

Central basin depression.—Another depression 
in the central part of Cuba is the Central basin 
on the Camagiiey-Las Villas Provinces border. 
This is bounded by faults on all sides and is filled 
with terrigenous rocks of Eocene and Late Creta
ceous ages. 

Eastern Cuba.—In eastern Cuba, west of the 
Bahia de Nipe, is an elongate depression (Nipe 
depression) with a southerly trend. This is filled 
largely by clayey rocks of Eocene and Oligocene 
ages. 

Pinar del Rio facies-structural zone.—^The in
trageosynclinal geanticlines within the eugeosyn-
clinal zone occupy a very small area. 

In the western part of Cuba is the Pinar del 
Rio facies-structural zone, an intrageosynclinal 
uplift, which is separated from neighboring zones 
by the deep faults of Pinar del Rio on the south 
and Consolacion del Norte on the north. 

The deep fault of Pinar del Rio, which can be 
traced on land at least 150-160 kilometers, is 
slightly inclined toward the southwest where it 
is associated with small intrusions of ultrabasic 
rocks. The deep fault of Consolacion del Norte 
has a latitudinal strike and extends for a dis
tance of at least 90 kilometers. Relatively large, 
elongate bodies of serpentinite and gabbroid rocks 
are associated with this fault. 

In the Pinar del Rio facies-structural zone, the 

principal sedimentary rocks are sandy and car
bonate facies of Jurassic age. In addition there 
are insignificant quantities of Cretaceous, Paleo-
gene, and Neogene rocks. 

The Jurassic rocks are only slightly deformed 
in the southwest part of the zone, but are 
markedly deformed in the northeast. This intra
geosynclinal structure is bounded by large 
disjunctive dislocations, which, to judge by their 
appearance, seem to be closely related to deep 
faults. Here the discordance of the Upper Juras
sic (Oxfordian and pre-Tithonian?) is identified. 
The characteristics of this zone are the thick Ju
rassic sedimentary section (implying the presence 
of a strongly negative area here in Jurassic time) 
and the thin Cretaceous, Paleogene, and Neogene 
section (implying that this area was uplifted dur
ing much of these times). 

Isle of Pines facies-structural zone.—This tec
tonic zone, southeast of the Pinar del Rio struc
ture and south of the San Diego de los Bafios 
depression, does not have clearly visible limits. 
The island is surrounded by the sea and only a 
part of the zone is exposed. It is composed of 
metamorphic rocks among which different kinds 
of schist, quartzite, and marble are prominent. 
These are similar to those in the Pinar del Rio 
zone, and conditionally are considered to belong 
to the Lower-Middle Jurassic and Upper Jurassic 
Series (the marble is believed to be Upper Juras
sic).^ One can suppose that this zone subsided 
during the Jurassic and was uplifted during the 
Cretaceous and Paleogene. Thus, the zone is simi
lar to the Pinar del Rio zone. It is possible that 
this zone is separated from the San Diego de los 
Banos depression by a fault. 

Trinidad facies-structural zone.—The Trinidad 
tectonic unit, in the south-central part of Cuba, is 
a great brachyanticlinal structure surrounded by 
younger formations. These formations overlap 
the flanks of the metamorphic schist of the Trini
dad zone. The metamorphic rocks which comprise 
this structure are referred tentatively to the 
Lower and Middle Jurassic. Overlying the mar
ginal parts of this zone with great angular discor
dance are metamorphosed lava of the Lower and 

"The age of 190 m.y. reported recently by Kuman 
and Gavilan (1965) from the Isle of Pines is an 
error for which the writer is responsible, and he 
apologizes for this error. For correct age, see Discussion 
by Khudoley and Hatten, this issue. 



674 K. M. KHUDOLEY 

Upper Cretaceous Series, and sedimentary rocks 
of Paleocene, Eocene, Oligocene, and Miocene 
ages. Based on the analysis of facies, it may be 
presumed that, after Cretaceous time, the zone 
was uplifted more or less uniformly. 

This zone is bounded on the north by the Zaza 
zone, and is separated from it by the Trinidad 
deep fault. Associated with this fault are small 
bodies of serpentinite and, possibly, a large intru
sion of granitoid rocks. 

Oriente jacies-structural zone.—The Oriente 
tectonic unit is in the eastern part of the island 
and has been very inadequately investigated. It is 
possible that, on the basis of what is known of its 
geologic structure and the history of its evolution, 
this zone is similar to that of Trinidad, 
zone is a great intrageosynchnal depression. Its 

Cauto facies-structural zone.—The Cauto 
most characteristic peculiarity is the presence of 
volcanic rocks and lava of Paleocene and early-
middle Eocene ages. Deposits of these ages crop 
out in linear, elongate folds, whereas younger 
rocks commonly crop out in brachyfolds. Clearly 
visible pre-Paleogene and middle Eocene structur
al discordances are present. 

Three depressions filled with thick deposits (up 
to 2.S kilometers) of Paleogene and Neogene ages 
are present in the Cauto zone. The Cauto depres
sion, which crosses the entire island and its struc
tural grain, is filled with Paleogene and Neogene 
formations; the thickness of the Miocene and Ol
igocene deposits exceeds 1,200 meters. The Guan-
tanamo depression has a rounded shape and is 
filled with Oligocene and Eocene formations. 

During the Cretaceous (?), Paleogene, and 
Neogene, this zone was primarily one of subsi
dence, although subsidence alternated with brief 
periods of uplift. 

Bartlett depression.—This depression is south of 
the island. Its northern limit is a major deep fault 
along which magma rose to the surface. This is 
supported by the presence of effusive rocks of 
Paleocene age and of granitoid intrusions, associ
ated with this fault, that lie along the south coast 
of Oriente Province. It is now known that 
granitoid intrusions cut Paleocene-lower Eocene 
deposits and the Vinent Formation. It is also 
known that the Vinent Formation is the same age 
as the El Cobre Formation (Paleocene-early Eo
cene). 

At present, there are no geologic data which 

prove that the fault along the north side of the 
Bartlett depression (North Bartlett fault) is a 
wrench fault; wrench faulting is postulated by 
Hess and Maxwell (19S3), Moody and Hill 
(1956), and many others. 

TECTONICS 

The orogenic movements during the Jurassic, 
Cretaceous, and Tertiary Periods affected the en
tire island. The Nevadan, Subhercynian, and Lar-
amide (Cuban) cycles are conspicuous. 

The Nevadan orogenic cycle is definitely iden
tified by a discordance at the top of the Middle 
and Upper Jurassic; the Subhercynian cycle by a 
Turonian-pre-Campanian discordance; and the 
Laramide by discordances which are pre-Paleo
gene, pre-Eocene, middle Eocene (Cuban), pre-
upper Eocene, pre-Oligocene, and pre-Miocene 
(Fig. 3). 

The most notable and most easily observed dis
cordances are the post-Upper-Middle Jurassic, the 
pre-Campanian-Maestrichtian, and the middle Eo
cene, which divide the deformed rocks into three 
distinct, gross structural complexes, or cycles: 
Lower-Middle Jurassic; Upper Jurassic-Paleo-
gene; and Paleogene-Neogene. 

According to the degree of deformation, these 
complexes are divided into smaller units, struc
tural levels (subcycles) and sublevels (still small
er cycles), which are separated by structural un
conformity surfaces. 

In Cuba, the following structural levels are dis
tinguished: (1) Lower and Middle Jurassic; (2) 
Upper Jurassic-Lower Cretaceous; (3) Lower 
Cretaceous-Upper Cretaceous (Cenomanian); (4) 
Upper Cretaceous-Paleocene; (5) lower and mid
dle Eocene; (6) middle Eocene-Oligocene; and 
(7) Miocene. 

The Lower and Middle Jurassic structural level 
is composed mainly of terrigenous and metamor-
phic rocks which form elongated linear folds, 
strongly deformed, overturned in some places, 
and tilted and complicated by numerous disjunc
tive dislocations that strike in many directions. In 
the northern part of the island, where evaporitic 
domes are observed, the nuclei of the diapiric 
structures are formed by salt. 

The Upper Jurassic-Lower Cretaceous structur
al level is composed mainly of carbonate rocks, 
which have different degrees of deformation in 
different parts of the island. In the western part 
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FIG. 3.—Major unconformities and structural levels (cycles and subcycles), Cuba. 

of the Pinar del Rio zone, the section has low 
dips, but on the east, stronger deformation is 
common and steeply dipping folds and vertical 
dips are observed. It is possible that a discor
dance separates the Tithonian from the Oxfordi-
an, but this supposition needs verification. 

The Lower-Upper Cretaceous structural level, 
composed of carbonate and volcanic rocks, also is 
characterized by complicated folding and faulting. 
Dips differ considerably along the flanks of folds. 
These rocks are cut by numerous faults and 
thrusts. 

The Upper Cretaceous (Turonian-Maestrich-
tian)-Paleocene structural level is distinguished 
from the underlying level by the somewhat sim
pler structural forms of the folds, and by fewer 
disjunctive dislocations. In the intrageosynclinal 
structures, the Paleogene lies discordantly above 
more ancient formations. 

The lower-middle Eocene structural level is 
similar to the Upper Cretaceous-Paleocene level 
in the character of its dislocations, although the 

degree of deformation is less; the inclination of 
fold flanks ranges from 20° to 50°. 

The middle Eocene-Oligocene structural level 
differs greatly from earlier levels in that defor
mation is considerably reduced. In deposits of 
this level, some linear folds are observed with 
flank dips as high as 20°; 5° angles are observed 
commonly. 

The rocks which compose the Miocene struc
tural level lie on an uneven surface composed of 
more ancient formations. The Miocene is slightly 
deformed and the dips of beds in most places do 
not exceed 10-15°. However, near the disjunc
tive dislocations and mountains, steeper dips can 
be observed. 

The limited data on rocks of Pliocene age do 
not permit conclusions of a regional nature, but it 
is probable that, during this epoch, slight shifts 
of the earth's crust took place. 

Regarding the general structural grain of Cuba, 
two principal structural directions are observed. 
The first is properly termed Cuban, having a 
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strike that parallels the trend of the island. The 
second is the Cayman direction which parallels 
the strike of the Grand Cayman and Little Cay
man Islands. This strike is WSW.-ENE., and is 
almost latitudinal. This direction is very notice
able in southern Oriente Province. 

In addition to the principal structural direc
tions mentioned, there are early Tertiary struc
tural trends associated with depressions such as 
the Cauto. Cochinos, and the Central basin de
pressions. These cut strongly across both the 
Cuban and Cayman directions. 

HYPOTHESES CONCERNING ORIGIN OF ISLAND 

OF CUBA 

There are two hypotheses concerning the origin 
of the island of Cuba; these involve continental 
drift and tectogene formation. 

The hypothesis of continental drift as it con
cerns Cuba is elaborated in the works of J. I. del 
Corral (1939, 1940), who considered the Greater 
.Antilles to have been situated originally along the 
northern coast of Colombia and Venezuela, where 
the Greater Antilles and northern South .America 
formed a smgle block. At the beginning of the 
Miocene Epoch, the block began to separate. The 
Greater Antilles part was displaced first toward 
the northeast and later toward the west. During 
Quaternary time, the Greater Antilles ac(|uircd its 
present configuration and orientation. 

However, comparison of the geologic structures 
of Colombia and Venezuela with tho.se of Cuba 
reveals significant differences. Moreover, the dry 
hole (Pan American No. 1 Tortuga Shoals) in 
Ana Maria Gulf, south Cuba, reveals the pre
sence of Miocene, Oligocene, Eocene, Paleocene, 
and Cretaceous formations which are markedly 
different in lithologic character from what should 
be present if Cuba once was adjacent to northern 
Venezuela. 

Hess and Maxwell (1953) and Eardley (19S4) 
have e.xpressed their opinions on the hypothesis 
of subcrustal convection currents and the forma
tion of tectogenes in Cuba. According to the 
opinion of these scholars, there are two tecto
genes in Cuba. One extends along the north coast 
and is characterized by negative gravity anoma
lies and by peridotite intrusions. The second un
derlies the southern part of the island from the 
Isle of Pines to the Trinidad tectonic unit, thence 
toward the southeast to the metamorphic-rock 

outcrops of Oriente Province. Eardley supposed 
that the northern tcitogene was of middle Creta
ceous age and that the southern was of Late Ju
rassic age. These twn tectogenes are not now ac
tive. 

According to the classical tectogene hypothesis, 
the tectogene a.̂ is must coincide with the zone of 
negative gravitational anomalies beneath the 
northern pan of the island; it can not coincide 
with the southern tectogene, where no negative 
anomalies arc found. However, this is not in ac
cord with geologic data, because the negative 
anomalies coincide with the Las Villas zone (mar
ginal elevation) in the southern part of the fore-
deej). Only near ihe < ity of Camagijey does the 
gravity minimum include the northern part of the 
Zaza intrageosync linal depression (Soloviev et al., 
1964). On the t)a>is ol the geologic structure and 
lithofacies preseni in Haiti and the Bahamas, it 
may be postulated thai the marginal elevation of 
the orthogeosyncline has a sublatitudinal strike and 
lies between these islands: this idea is corroborat
ed indirectly by Ihe piesciue of the zone of nega
tive anomalies ol)~er\ed in this inter-island region 
(Hess, I9,?.x, Butterlin. lO.Sft; and others). 

In this way, and by using the geologic struc
ture of Cuba as a basis, it may be supposed that 
the zones of negative gravity anomalies occur 
near the marginal ele\ation and foredeep of the 
orthogeosyncline, when ihe major deep faults 
also occur. If this supposilion is correct, it may 
be possible, with sonic reservations, to project on 
the basis of the negative gravity anomalies the 
e.'ftent of certain zones of the orthogeosyncline. 

The writer believes that ihe island of Cuba and 
the island arc of the (ireater Antilles represent a 
sinuous l^aramide zone of folding and that this 
zone has undergone a long period of geosynclinal 
evolution. Deep faults and vertical movements of 
the earth's crust have played an important role in 
the evolution of the L'eosyncline and the arc. 

The curved, sinuous pattern of the Greater An
tilles island arc probably represents the original 
(primary) configuration of this Mesozoic-Cenozo-
ic orthogeosyncline. South of this arc there prob
ably was a large island, which was a land area for 
a long period of time. This island (the present 
region of the Caiibbean Sea), after submersion, 
may have undergone the process of basification 
and oceanic development (i.e.. the fusicm and dis
solution of granitic lavers , related to the emer-
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gence of superheated basalt masses from the 
deeper zones of the earth's crust (Beloussov and 
Rudich, 1960). 

The presence of strong positive gravity anoma
lies (up to 450 milligals) in the Caribbean Sea 
and areas adjacent to Cuba confirms the hypothe
sis of basification and ocean formation in this 
sector of the earth's crust. Moreover, the intense 
positive anomalies observed in the southern part 
of Oriente Province (up to 165 milligals) and in 
regions near the Bartlett depression probably are 
additional support for the concept of basification 
processes in the Caribbean area. 

The island of Cuba is, in the writer's opinion, 
an intrageanticlinal structure within a new, or 
modern, geosynclinal region embracing the An
tilles and the Caribbean. 
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