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Abstract: The central segment of Cuba is formed by three parallel belts of
a different Farth’s crust. The northern coast belongs to the carbonate province
of the region Florida—Bahamas. More southerly runs a crushed and folded zone
which links up with the ophiolite complexes, The middle and southern parts are
formed by voleano-sedimentary, plutonic and metamerphie sequences, Some pro-
blems of the erystalline basement and of the metamorphic massivs of Escambray
and Isla de la Juventud are presenied in greater detail. The ophiolite complexes
which rose along the Principal Suture are associated in space and time with
voleanie, plutonic and metamorphic processes. The geological development of the
ophiolite helt consisted of the graben-like formation and later elevation. The
extreme deformations are related to the movemenis along the suture, to the ser-
pentinization process, diapirism and gravity slides of the serpentinites, The present-
day geotectonic models are discussed from the point of view of the structural
heterogeneity of the Carribean region.
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Introduction

The structure and geological development of the Caribbean region hus been
_repeatedly treated in literature. A number of different geotectonic models
indicates the complexity of the problem as well as the limits of our notion.

The Caribbean region forms a plate surrounded in the N and S by continents,
in the W by the Central American Isthmus and in the E by the Atlantic Ocean.
The Precamnbrian and Paleozoic rock sequences crop out along the northern
and southern continental margins of the Caribbean and form the nucleus of the
Central American Isthmus, The data which directly indicate the presence of
aneient rocks within the Caribbean region are sporadic. For example, the radio-
metric age (K-Ar method) of phlogopite from the marbles near the village
Socorre in western Cuba is 945425 and 910-4-25 Ma (Somin - Millan
1981).



The structure of the Caribbean Sea consists of several basins, trenches,
ridges and rises. Some structures known outside the plate scem to continue in
the Caribbean Sea (Kumpera - Skvor 1969). The geophysical data
indicate that the Caribbean crust is transilional between the continental and
oceanic types. The expressive structural heterogeneity and its causes represent
the principal problem of the geological interpretation of the Caribbean region.

According to the results of the seismic investigations the Earths crust in the
Yucatan, Colombian and Venezuelan Basins is similar to the oceanic-type crust.
However, the crust of these basins and ils individual layers are essentially
thicker than in the oceans {Case 1975). On the contrary, the Earth’s erust
of the ridges (Cayman, Beata, Aves} and Lhe rises (Nicaragua Rise) is similar
to the continental type. The mutual relations of these different structural units
may be studied in the cross-scctions, An example is the section across the
Yucatan Basin, Cayman Ridge and Trench and the Nicaraguan Rise (Perfit -
Heezen 1978). The Moho discontinuily below the depressions lies at the
depth of 12—13 km, below the elevations at mere than 20 km. These data
show that the depressions are accompanied by a raised mantle.

1. A brief outline of the deeper structure of Cuba

Cuba is the largest island of the Caribbean region, which during the Upper
Mesozoic and Palecogenc svstems formed the border between the stable plat-
form in the N and extreme mobile zones in the S. The northern coast belongs
geologically to the carbonate province of the region Florida—Bahamas. More
to the S along the northern margin of the island runs an extremely crushed
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1. Geographic orientation scheme
I -— ophiolite complex; 2 — weakened zone; 3 — 1 — Escambray Mts, 2 — Isla de
Ia Juventud, 3 — Sierra Maestra, 4 — Sierra del Purial
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and folded zone formed of various sedimenlary sequences, separated into
tectonic blocks, and of the ophiolite complexes. The middle and gsouthern parts
are below the young sedimentary cover formed of magmatic and metamor-
phosed sequences.

The outline of Cuba is strikingly elongated in the proportion 1:16. The width
oscillates between 50—120 km. As mentioned above, the central segment of the
island is formed by three geologically different belts, parallel to the axis of Cuba.
They are as follows:

1. According to the geophysical data (Scherbakova el al 1973, 1977,
Shein et al. 1975) at the northern margin of Cuba the Earth’s crust is of
continental type and 2530 km thick. lts upper parl is composed of a pre-
Jurassic crystalline basement, which is most probably analogous to the bhasement
of South Florida, and of the sedimentary sequences of Jurassic—Upper Cre-
taceous age. The geophysical data indicate that the crystalline basement sub-
merges from the N to the S along a system of large faults which are roughly
parallel to the northern outline of Cuba. The sedimentary cover is represented
by folded sequences of terrigeneous deposits and carbonates of Jurassic—Lower
Cretaceous age and by siliceous sediments and carbonates of Aptian—>San-
tonian(?} age.

2. A different crustal type has the “Principal Suture”, which forms
a violently tectonized, 5—20 km broad zone along the northern coast. Its crust
is +18 km thick, of suboceanic type. The suture exlends for more than 2000 km,
with branches reaching up to Puerto Rico. In scismic profiles. the mentioned
structure is distinguishable by the rapid change of the wave-front velocities
(Shein et al. 1975).

Many field observations clearly demonstrate that the suture was used as
a channel for the invasion of the subcrustal material of the ophiolite complexes
(Kozary 1956, Knipper - Puig 1967, Knipper - Cabrera
1974). According to the geological as well as geophysical criteria, the Principal
Suture represents a large old deep-seated fault, which became Inactive towards
the end of the Cretaceous or in the Paleogene. Tts strike is NW. the dip m
Central Cuba is 60—70° 10 the SW (Iituralde-Vinent 1975, Skvor
1982). The marginal trough or leptogeosynclinal of Knipper and Cabre-
ra (1974) filled by deep-sea deposits lay along the superficial projection of
the suture. South of the suture crops out the volcano-sedimentary complex
of pronounced geochemical polarity, the granitoid massivs and regionally
metamorphosed sequences (fig. 6).

The width of the geophysically indicated Moho antiform which corresponds
roughly 1o the dimension of the uprised suberustal material, is A0—50 km.
As known, the density of the ultrabasites and the velocity of seismic waves in
these roeks is drastically reduced by serpentinization (Moskaleva 1974).
I'rom this point of view the depth gradients of the wave velocities may cor-
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respond to the grade of serpentinization of the ultrabasites. The little expressive
Moho discontinuily may be explained in the same way.

3. The third zone, also parallel to Lhe long axis of the island. forms the middle
and southern parts of the central segiment of Cuba. The Earth’s ecrust is here
20—35 km thick aud corresponds to the continental ov subcontinemal tvpe.
This part has been elassified as engeosynelinal or compared with the structure
of the island ares. This zone borders in the N on the ophiolite complexes, in
the § it is separated by a number of large faults from the Yueatan Basin,

It consists of a erystalline basement overlain by more or less metamorphosed
terrigeneous deposits and carbonates ol Jurassic—Lower Cretaceous age and by
i strongly deformed Cretaccous volcano-sedimentary complex, often intruded
by plutonic bodies. The thickness of the mentioned sequences reaches, according
lo seismic methods, 53 km. In the elevated blocks in central and eastern Cuba,
the erystalline basement crops out in the actual erosion level. It is formed
mosily by amphibolites with migmatite and gnciss intercalations.

In the W, the Principal Suture exceeds the limits of Cuba and disappears
n the Gulf of Mexico. Unlike the Central Cuba striking NW--SE, the outline
of the western promontory of the island has a ENE—WSW direction. The
Principal Suture is subsliluted here by another weakened zone steiking parallel
with the outline of the promontory. The geological structure is similar there to
the central segment. A confrontation of central Cuba with its western promontory
demonstrates that the strike of the structural elements is strongly influenced
by and subordinated to the mentioned deep-seated fanlts. Different strikes may
be observed only in the remoter areas, where they may correspond to previons
struetural plans.

We may summarize that the major part of Cuba consists of 3 belts of
different types of the Earth’s crust which are parallel to the length axis of the
island. The suboceanic crust of the ophiolite bell has a specific position and
significance. Both the geological and geophysical dala prove that the sub-
crustal material used this weakened zone as a channel for its ascent. The
invasion of the asthenospheric material, described in some aspects later in this
article, played the principal role in the geological development of the island.
From this point of view, the Prineipal Suture has a role of the dorsal spine.

2. Some problems
of the regional-metamorphosed sequences of Cuba

The regional-metamorphosed, paleontologically dated Jurassic—Lower Cre-
taceous deposits crop out in the Escambray Mts. Lithologically similar sequences,
most probably of the same age, form the massif of the Isla de la Juventud
(former Isla de Pinos) and erop out also in the Sierra del Purial. The radio-
metric dates prove the Upper Cretaceous age of the metamorphesis.
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The radiometrically dated older metamorphites, which may bhe considered
as a parl of the ceystalline hisement. are known from western Cuba. The age
and geological position of some other metamorphosed sequences  have heen
repeatedly discussed in lilerature. The resulls of recent investigations as well
as opinions ol earlier authors are presented in Semin and Millan (1981,
Sitanik e al (1981 and Kantchev et al. (1975, Some new com-
plementary observations and interpretations are prescuted in this artiele.

The radiometric age (K-Ar method) 945425 and 910425 Ma (Somin -
Millun 1931) of pllogopile from the marbles of Socorro near Matanzas 1s
surprising. The granite. cropping oul along the rviver Cailas near Malanzas has
the age of 13045 Ma (K-\r method). The conglomerates with pehbles and
boulders of lencocralic gneisses crop oul in the Jurassic formation near the
citv of Pinar del Rio. The most frequently observed rocks of a higher meta-
morphic [acies are the amphibolites. granilized amphibolites  and  associated
migmatites and gneisses, which erop out in tectonically Timited blocks in the
surroundings of the Escambray Mts. and in the Sierra del Purial. The eadio-
metric ages of these rocks (60—30 Mar are econsidered as  having been
rejuvenated during the Cretaceous tectonothermal events. The mutual velation
of these rocks 1o the epizonally metamorphosed Jurassic— Lower Crélaceous
deposits has been discussed by many authors. The focus of the discussion is the
relation of the amphibolites of Manicaragua (or Alabujina) 1o the schists’ of
the Esenmbray Mts, Some authors hold the  opinion that -the amphibolites
vepresent an elevated block of the crystalline basement. The other constder the
sehists of Escambray as an older unit.

The problem could be solved in case one of the neighbouring eomplexes is
polymetamorphosed. However. the course of the metamorphic conditions has an
ascendent and ‘descendent trend. If the vock system is not dry. the trans-
[ormation continues during the' decrease of the metamorphic condilions and the
rock may get some features which resemble a later metamorphosis, In order to
dinstinguish two different tectonothermal events we usually need some specilie
coriteria.

The mnphibolite complex of Mauicaragua erops out in a broad eoherent helt
along the northern border of the Escambray Afts. The ohservable contaets are
tectonic. In the southern margin of the Eseambray Mis. the amphiboliles crop
out only sporadically. Partly granitized amphibolites have heen found also in
the centre of the Escambray Mis.. where these rocks form large inclusions in
the serpentinites which penetrated along the large fault of Agabama. The
resulls of the geological and geophysical survey {Stanik et al. 1981) showed
that the complex of amphibolites continues under the Escambray massif in its
northeastern’ part, With respect lo the melamorphic grade; the amphibolite
complex has been divided in two parts: the first is composed of amphibolites
and granitized amphibolites with intercalations of gncisses and migmatites. The
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second is formed by greensehists, which represent shightly metamorphosed basie
volcanies and their pyroclastics. Petrographic transitions hetween these
sequences have nol been discovered.,

The migmatized amphibolites conlaining many folded recrystallized aplitic
dvkes crop out in the valley of the river Jicao and in the valley of an winamed
creek W ool Santi Spiritus. The dyvkes are onc centimeter up to several deci-
meters thick. Some are parallel to the expressive schistosity, which is moderately
folded in o pair system By L Bo. Lenticular forms of the dvkes seem to have
been Tormed by boudinage.

The other set of dykes of the same compasition is extremely folded, The folds
with nearly vertical axes are of the “similar” type. These dykes represent the
primary fillings of the transversal ac-joinis. The generation and opening of
the abundant joints under the conditions of ultrametamorphosis is considered
impossible. The joints could not have appeared helore the temperature and
volume decrease. On Lhe contrary, the folding and veerystallization of the
primary dykes oceurred under high plasticity and temperature during another
ascent of metamorphic condilions. The spatial orientation of the By lolds. which
are roughly parallel 1o the margins of the adjacent domes of the Escambray
massif shows that the second tectonothermal aclivily has been diveetly associated
with that ol the Eseambray Mis.

The indireer evidence mentioned above is in [ull agreement with the two
separale melanorphic levets observed in the amphibolite complex. The lower is
represented by Lhe amphibolite facies, the upper is the Cretacecus greenschist
facies. The latter grows weak in the external direction off the complex, where
it passes inlo the slightly metamorphosed and unmetamorphosed voleano-
sedimentary  complex. Both parts were intruded hy younger aplitic and
pegmatitic dykes, which remained undelormed. The amphibolites ss. are
eansidered to be part of the crystalline basement. The age of the older tectono-
thermal event is unlarown,

The results of the absolute age determination show that the regional meta-
morphism ol Cuba was finished towards the end of the Cretaceous (Somin -
Millan I981). The commencement of these processes is unknown. The time
interval of the activity of tectonolhermal processes is difficult to determine.
The general estimations are mostly indirect, based on phvsical caleulation of
heat transfer and on geological deductions. Swuk (1983, swnmarizing the
general conclusions of many authors points out that the regional metamorphosis
of the alpine type took some 30 Ma, whereas the regional metamorphosis and
ultramelamorphosis of the ancient massifs some 100 Ma. According to these
data we may suggest that the geothermal systems had appeared in some areas
of Cuba during the Aptian—Albian stages and successively disappeared during
and prior to the Maastrichtian,
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The massif of the Escambray Mts.

The Escambray Mis. are [ormed by terrigeneous, carbonale and volcanic
deposits metamorphosed in the greecnschist facies. The discovery of the Upper
Jurassic ammonites in these rocks (Millan - Myczyis ki 1978) proves
the Mesozoic age of the primary rock sequences and gives the base for the
stratigraphy of the massif. The arca has heen studied recently by Stanik et
al. {1981) who did the geological and geophysieal mapping on the scale of
1 :50,000 and by Millan and Somin (I1981).
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2 The scheme of the Earth’s crust structure below the Escambray Mits,
{after V. E. Scherbakova - V, G. Bovenko, 1973}
1 — deep fault; 2 — upper level of the granite layer: 3 — upper level
of the lower crust; 4 — Molo

The massif represents an antiform with steep flanks and subhorizonial central
part. The large transversal fault of Agabama divides the structure in two
separated domes. The seismic investigation (Seher hbakova - Bovenko
1973) brought data on the structure below the Escambray Mts.. which has the
character of a graben, limited by deep laults (lig. 2).

The strike of the main fold systems and corresponding lineations is NW—5E.
The second system is nearly normal, siriking NE-—SW. Other [fold svstems
veported by Stanik et al (1981) and by Millan and Somin {(1981)
arc of local importance. The data on the structural analysis collected by Stanik
et al. have been evaluated in a number of tectonograms for different areas of
the massif. Their interpretation {Skvor 1982) has Jed to the lollowing con-
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clusions: The axes of the main fold svstem {by and bs) have the same strike in
the central sublorizontal parl as in the steeply inclined ecircumference of the
domes. where the strike of the foliations changes from ome place to the other.
This principle is important for the correct explication of the geological develop-
ment of the massif. The generation of the antiforms is not vounger than the fold
systems. As the schistosity and folding originated during the metamorphosis,
the formation and primary ascent of the domes are synmetamorphic (fig. 3).

3. The synoptic strike-courses of the main fold axis, lineations and foliations in the
Escambray massil (after T. Stanik et al. 1981)
I — fold axis bt and lineation li; 2 — fold axis bz and Lineation lz; 3 — strike
and dip of the foliations

Millan and Somin (1981) as well as Stanik et al. {1981} distin-
guished 3 melamorphic zones. The first zone (1) corresponds to the low
greenschist facies and forms the large central part of the western dowe of
Trinidad. The second [2) corresponds to the higher greenschist lacies and is
present belween the zones 1 and 3. The last one (3) represent the epidote-
amphibolite facies and is developed in the periphery of the antiforms. In the
castern smaller dome ol Santi Spiritus one 2 forms the central and zone 3
the peripheral part. Zone 1 is not present. ‘

According 1o the usual criteria the metamorphic zonation of Escambray s
inverted. The different metamorphic facies are subordinate lo the shape of the
massif. In whalever cross section of Fscambray we may schematically
reconstruet Lhe melamorphic isotherms. According to the petrologic literature
cg. (Suk 1983) Lhe temperature of the lowest metamorphic facies of zone 1
corresponds to some 250 °C, the highest temperature of the epidote-amphibolite
facies of zone 3 might reach some 500 °C. The schematic cross-section (fig. 4

4
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demonstrates that the course of the metamorphic isotherms was not parallel to
the internal structure of the massif. Whereas the structure of the antiforms is
characterized by its convex shape, the course of the metamorphic isothierms
was concave. The section indicates a high geothermal gradient of cea 170 °C/km.

As the melamorphosis of the circumference of the Escambray massif is
distinctly higher than that of its central part, we may econsider that the meta-
morphic conditions might not have been limited to the massif itself but have
had a regional character. The course of the geoisotherms must have heen
motivated geologically. The unconsolidated water-bearing sediments are of
a lower thermal conduetivily than the consolidated or crvstalline sequences.

1=+

4 A model of the metamorphic isotherms in the cross-section of the dome Trinidad
(1 : 2040 000)

1 — metamorphic isotherm; 2 — structure of the dome

In this wav the metamorphic heat-flows passing through the unconsolidated
sediments are reduced with respect to the marginal parts of the sedimentary
hasin, The heating of the massif passed not only through the bottom of the basin
but also from the margins. From Lhis point of view it is logical that the meta-
morphic zone 1 is not present in the dome of Santi Spiritus: the central part
of the smaller dome has been heated more from the nargins.

The petrography and the geological interpretations of Escambray have
usually been complicated by the presence of the blueschists. This problems is
discussed later in this article.

The seismic data and the structural and metamorphic history of Escambrayv
iudicate that the metamorphosed rocks have been primarily deposited as
sediments in a graben-like depression, which communicated with the large
Jurassic sedimentary basin of the Caribbean region. The presence of voleanic
material and serpentinites along the fault system shows the association ol the
“eraben” with the activitv of deeper zones.

In the general interpretation of Escambray, the origin of the graben-like
subsidence is to be related to the ascent of suberustal material along the deep
faults, which violated the isostatic eguilibrium. Later on the heat front,
accompanying the invasion of subecrustal material, brought the metamorphic
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conditions close to the surface. The volume increase of the heated lithosphere
motivated the primary uprise of the massif.

The metamorphosed massif
of the Isla de la Juventud

The petrography and metamorphic zonation of this massif have been described
by Eguipko et al (4975) and by Millan (1981). Eguipko
distinguished 6 metamorphic zones and described the role of the weakened
zones for the metamorphic grade, Millan distinguished 3 metamorphic
sones which are related to the block structure of the massif. The lithology of
the sequences is similar to the dated sediments of the Province Pinar del Rio.
From that point of view the massif is considered to be formed by metamor-
phosed Jurassic—Lower Cretaceous deposits. The upper part of the stratigraplic
column, ie. the Agua Santa Formation, crops oul in the highly metamorphosed
hlocks. On the contrary the Cafiada Formation, which belongs to the lower part
of the stratigraphic column, crops out in the slightly metamorphosed blocks.

The metamorphic mineral associations oseillate between the greenschist and
high amphibolite facies. The above-mentioned authors placed the various tvpes
of metamorphites into the schemes proposed by Winkler (1967} and
Miyashiro (1961). In this way the zones have been described as the
Buchan and Dalradien types and the andalusite-sillimanite and disthene-silli-
manite subfacies as Abukuma and Barrow types. Considering the classical
terminology of Suess (1936), the metamorphic zones 4 and 5 of Millan
(1981) correspond to the periplutonic metamorphosis. In zone 5, known along
the weakened zone La Fé, the conditions were close to partial melting. The
zones 1—3 may be considered as various types of the anorogenic metamorphosis
of Suess,

The intensily of the metamorphosis proves that the processes did not take
place at a high near-surface level. The sedimentation was in all probability
interrupted by the high Cretaceous geological activily, known all over the
Caribbean region. The voleanic effusions and pyroclasties could form a thick
heated cover during a short time, which isolated the geothermal system from
the top. The existence of this cover is proved by the presence of the volcanic
complex preserved in the northwestern margin of the island in the depression
Sabana Grande. According to Kuman and Garapko {(1965) and Ga-
rapko et al. (1974), this complex 1s represented by clfusive-pyroclast
formations which lie discordantly above the metamorphosed sequences. The
base of the volcanic complex is also melamorphosed. The thickness of the
original cover is unknown. It could reach scveral hundred meters in the
western and 2—3 km in the eastern part of the island. In such conditions the
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thermal gradient in the area of the melamorphic zones 4 and 5 could reach up
to 200 °C/km.

The greatest difference of the intensity of the regional metamorphosis exists
between the block Rio los Indios and the region of Nueva Gerona (Millan
1981}, separated by the large l[ault La Fé. The latter block was mobile. The
subcrustal activity loaded this block with a thick veleanic cover, indicated by the
preservation of the upper Formation Agua Santa in the actual erosion level
{fig. 5}. High heat flows brought the metamorphic conditions up to the volcanic
cover, which formed a thermal insulating layer. The temperature of the upper
crust rose up to lhe point of partial melting. The granilic mells transported the
heat to the wppermost levels.

Jurassic Upper Cretaceous -Paleogene
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5. Scheme of the geological development of the Isla de la Juventud
1o — wvolcano-sedimentary complex; 1b — idem metamorphosed; 22 — Formation
Santa Agua; ?b — idem metamorphosed; 3a — Formation Cafiada; 30 — idem meta-
morphased; 4 — granitized rocks; & —- granite; 6 — deep fault; 7 — heat flow (@ —
moderate, b — high}; Al and N.G. -— the blocks ,Antiforma los Indios* and ,Nueva
Gerona®

Ou the contrary, the block Rio los Indios may be considered as more stable.
The occurrence of the Canada Formation in the present erosion level indicates
that the voleanic cover of the Jurassic sediments had a reduced thickness. The
heat flows were less intensive.

The veleanic cover and the upper parts of the metamorphosed deposits were
eroded. The first results of the investigation of the sediments accumulated in
the surrounding sea are in conformity with the presented interpretation.
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3. The Cretaceous geological activity

There is no doubt that the principal source of energy of the tectonolhermal
events is the uprise of the asthenospheric material which is also the direct or
derivative source of various types of magmatism.

The large ultrabasic complexes of Cuba are controlled by the Prineipal Suture
and its branch in the western promontory of the island. Iowever. the presence
of ultrabasites is bv far not limited Lo these structures. Smaller bodies of
ultramafic rocks are known from many areas and localities. where they have
penetrated along faults of various sirikes. The geological dala prove mostly the
Crotaceous--Paleogene age of iheir emplacement (Kozary 1956, Knip-
per - Cabrera 1974). We may therefore presume that the whole Cuban
territory was during the mentioned period strongly affected by the activated
mantle material. ;

The zones of large ascent of ultrabasic material evolved successively to the
“actual ophiolite complexes which are in spacce and lime associated with the
voleanic, plutonic and metamorphic processes in the adjacenl zones.

The ophiolite complexes consist generally ol ultramafites. gabbro and
volcanites (diabase dykes. pillow lavas] and are strongly teetonized, On the
actual surface we may observe the ophliolite sequences mainly in ternst sheets
or gravity nappes as a serpentinite melange. In this way. the various magmatic
sequences lie in the Lectonic position,

As known, the bimodal magmatic activity may be explained in various ways:
as a consequence of two different coulcmpnraneous magmatic chambers or as
a consequence of nearly simultaneous ascent of different melts directly from the
mantle. Another model (Nisbet - Chinner 1931} is considering the ascenl
of a single ultramafic Fquid from the depth. This uid is of a high temperature
(1600—1700 °C) and relatively low density (2.75 g.em™ and viscosity 01—
0.5 Pa.s). If the permeability of the crast is sulficieat and the reserves of the
ascending liquid are large. the fluids may reach up to the surface and erupt
along the fissures. Such events occurred probably along the Principa! Suture
(Kuipper - Puig 1967).

1t the permeability of the Earth’s crust is low and/or the veserves of the melt
are insalficient, the lignid may he entrapped and Torm magma chambers of
various sizes. The fractionation in the chambers starts with the separation of
chromite and olivine, which accumulale in the bollom of the chamber. If the
ascent of ultrabasic fluids stops, the mell crystallizes giving from the hottom
to the top layers of chromite. dunile, lherzolite. pyroxenite and gabbro. If the
suceessive portion of the ultrabasic liquid is abundant. a semipermanent or long-
living magmatic chamber may be formed. The different density belween the
liquid in the upper part ol the chamber and muagmatic suspension in the lower
part dismember the chamber in two parts (Nishet - Chinner 1981).




However. vnly the fluids of the basaltic or more aeid composition in the npper
parts mav due Lo the lower density erupt.

The overtving strucinres of the inclined weakened zones form a suitable
environment for the development of the magmatic chambers. The Prinecipal
Subure in Central Cuba s inclined 60--70° tg the SW (fig. 6). The 1hiek voleano-
sedimentary complex. which forms w broad belt, is linited on the rocks
reladively overlving the Suture. Along its novthern rim. the voleano-sedimentary
complex is absenl. The heat [ronts, associated with the aseent of the ulurabasie
liquids, may be ronsidered as responsible for the conditions of the regional
metamorphnsis. In w greater depth, the femperalure rose up to the conditions
of partial melting. Yhe granitoid melts produced intruded later into the upper
crustal levels.
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6. (reotectonie model of Central Cuba

1 — ulirabasites; 2 — pre-Jurassic upper mantle; 3 — lower crust; 4 — erystalline
basetnent; 3 — sedimentary formations of the morthern coast; 6 — volcano-sedimentary
complex; 7 — metamorphosed schists of Escambray; 8 — granitoids; 9 — magmatic

chamher; 10 — Moho.

The deep-seated faults represent structures of a high permeability. The
suberusial fluids could relatively easily ascend along these siructures up to the
surface. llowever, during the imtervals of relalive tectonic inactivity. the ascent
could be blocked and the melt could differentiate similarly as in the magmatie
chambers, The various tvpes of rocks. generated probably in this way. have
been later deformed and ejected by the serpentinite diapirism. Occurrences of
this kind are abundant in Cuba.

The rapid ascent of the ultrabasie (luids along the opened weakened zones
could not be accompanied by a large-scale heat {ront. The low temperature of
the ultrabasic protrusions is explained by the long distance of their transport
and by the fact that they do not represent magmatic intrusions bul serpenlinite
flows. Moreover, the serpentinization may also be considered as an endothermic
process.
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The hvdreation of the wlirabasites may  oceur in the presenee nf  moist
swrrounding rocks. The serpentinization in mass is believed 1o occur il the
seawater penetrates o the deeper zones along the opened Taults {Sorochlin
1979:. The endothermic nature of Uic reaction cools down the ultramalites and
the (hermd Tields Tail (S kvor 19820 Lo this way. the clfeels of the vegional
metamorphosis may sometimes indicate a lower grade of serpentinization of
the deeper parls of the ultrabasic bodies. On the contrary. the absence of the
regional melamorphosis may  indieate a high grade of serpentinization in
a grealer depth.

The serpentinite diapivism. accompauied always by violent deformations, is
easilv explained by the densily changes and miechanical properties ol serpentinile.
The schistose serpentinites. cropping out on clevated reliefs. form gravity {lows
similar to glaciers (Cowan - ManslTield 1970: The shear strength of
these rocks is very low (033, 107" N em™2). The volume increase ol the
serpentinized rock up o 25 Y eauses superhigh pressures in the confined space
of the rock massil. Under these conditions the rock sequences ave  crushed.
pushed and squeczed out forming the scrpentinite mélange. The high-pressure
gradienl in the vertical direction along the opened faults drives the meélange
up o the surface, where il is exposed in thrust-like steuctures. The serpentinie
mélange has been ejected several times in Cuba {Knipper - Cabrer:
1974).

The blueschists are closely associated with some types of the serpenlinite
mdélange. In Cuba. the glaucophane-bearing rocks were deseribed for the fwst
time [rom the seamnbray Mis. by Somin and Millan (19811 The mineral
association of these schistose or massive rocks corresponds Lo tvpical bluesclists.
According Lo the new set of geological maps on 1:50.000 seale (Stanik et
al. 1981} and detailed studies made by the present author, these rocks form
fenticular. often narrow bodies surrounded by sequences. which do not contain
any critical mineral of the “high-pressure” facies. The occurrences are always
accompanied by exotic blocks or {ragments of serpentinites. Often present ave
also blocks or fragments of eclogitic rocks. Somin and Millan (1981}
deseribed the partial transformation ol amphibole into glaucophane and
riebeckite in the amphibolites of the Formation Yayabo acconipanied by blocks
of serpentinite and eclogile. A similar oecurrence is known in the Sierra del
Purial (Cobiclla et al. 1977). The presence of glaucophane-bearing rocks
has been reported akso from other parts ol Cuba. The blueschists ave always
accompauted by serpeuntinite in blocks or fragments of various sizes.

Some authors (cg. Makuéev 1973) have drawn attention Lo the [lact
that the alkaline amphiboles may originate in the conditions of the greenschist
facies under a high nairium concentration. [owever, the experimental resulls
indicate that the glaucophane, lawsonite and crossite generate v laboratory
condiions under the superhigh pressure of 80—120 MPa. The majority of




authors consider at present the glaucophane-bearing rocks as a proof ol the
superhigh pressure metamorphosis. The temperature of this metamorphosis is
considered o be as low as 200230 °C. The mentioned pressure corresponds
to the conditions in the depth of 25—35 km. Such pressure cannot be
tectonically explained in the upper parts of the Earth’s crust, From that point
of view many authors interprel the presence of blueschists as a consequence of
giant movements ol lens of kilomelers thick plates eoming to collision or
subduction. owever, such condilions are absent in Cuba as well as in some
other regions with blueschists oceurrences.

The literature dealing with the blueschists occurrences known from Japan.
California.  Oregon. the Urals. the Alps, Carpathians and  other reginns
demonstraies that these are associaled with mohile zones and accompanicd
by isolated serpentinite bodies. This fact may be the key-point for the inter-
prelation of the superhigh pressure conditions.

As mentioned above, the serpentinization is associated with reduced densily.
If this happens in a confined spuace of a rock massil. the molecular forces of
transformed ultramalites produce superhigh pressures. Such conditions come
in aclion especially if the ultramalites form isolated bodies in a rock massif
of a different composition. The pressure in the rising serpentinite protrusions is
lower, below the level of the blueschist lacies.

The radius of the high pressure motivaled by the serpentinization of ulira-
malie Lodics depends on many factors. fligh gradients probably existed in the
confined scquences of a low permcability, in which the serpentinized bodies
conld not escape to the zones of a lower pressure. The temperature of the
blueschist metamorphosis is considered to be low. From that point of view
it does not scem probable that the metamorphosis took place in a depth of ten
or several lens of kilometers as a conseguence of collision or subduction. The
temperalure in such depth, influenced by the external and internal friction
during the movementis, should be higher.

A special problem represent the [ragments or blocks of the eclogitic rocks.
These “apocclogites” or cclogite of the class C (Coleman - Lanphere
1971) are known in the serpentinite mélange in Escambray and in the Sierra
del Purizl. These rocks are composed mainly of cliropyroxene, garnet and
rutile. The origin of these rocks is by far not clear. The mineral association and
cheinical composition indicate that the rock generated in an environment of
a low concentration of 5102, high concentration of Ca and lack of water
{Ghent - Coleman 1973). The absence of pyrope (the garnet is
alinandine-grossularite) indicates that the eclogites ol the class C do not represent
subecrustal rocks. From the geological point of view it should be emphasized that
these rocks are alwavs associated with serpentinites. Their mineral association
corresponds to a higher temperature and pressure.

In my opinion, the discussed fragments or blocks might represent the primary
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contacts of the ascending ultrabasic liquids. An active replacement could be
cxpected between the consolidaling ultrabasites and their relatively cool eontacts.
The migration of the volatiles from the exocontacts may provoke the hydration
of the ultrabasites and a higher pressure. The serpentinization exhausts the
water content of the exocontact and further reaclions occur in a dry environ-
ment. Later on, during the serpentinite diapivism, the eclogitized contacts have
been crushed and as fragments or blocks became part of the mélange.

The deep-sea deposits (Knipper - Cabrera 1974) known to oceur
in relatively narrow stripes along the ophiolite complexes of Cnba demonstraie
that these zones, prior to the ophiolite emplacement, formed deep trenches.
These trenches developed during’ the Lower Cretaceous (Kozary 1956
Knipper - Puig 1967, Itturalde - Vinent 1981, Kantscheyv
et al. 1975). The rapid subsidence has not heen compensated by sedimentation.
Radiolarites and deep-sea limestones of small thickness were deposited. In the
Upper Cretaceous the regime changed. The zones of deep-sea trenches rose up
and formed elevations. The inversion of the vertical movements must have heen
caused by the densily changes, in my opinion by the serpentinization of the
earlier ascending ultrabasites. The ultrabasic rocks vielded to erosion at the
beginning of the Upper Cretaceous,

‘The Principal Suture does nol represent a homogeneons structure. Some parts
of this fault system have been used for a mass ascent of the aclivated subernstal
material, the rest for a relatively sporadic uprise of the same material. In this
respect, we may explain the existence and origin of the large blocks, which
divide the island of Cuba into elevated and depressed areas along its longitudinal
axis. The large ophiolite complexes, granitoid massifs and volcano-sedimentary
complexes crop out within the elevated blocks {e.g. in the block of Las Villas
and Camagiiey), The nearby depressed blocks, covered by young sediments,
have according the geophysical data and results of decp drilling distinetly lesser
amounts of ophiolitic and plutonic sequences.

The principal canse of the vertical movements is the disturbed isostatic
equilibrium. The elevated blocks consist for the most part of serpentinites and
granitoids. which are relatively lighter rocks. The depressed blocks, on the
contrary, have a lesser amount of these sequences.

Considering the matter from a different point of view it may be concluded
that the heterogeneous geological development of Cuba is some respect related
to the dip of the weakened zones. For example, the geological consiruction
and development of the central part of Cuba in the block of Las Villas and
Camagiiey is similar. The Principal Suture is inclined here to the SW. The
course of the Suture is accompanied by the ophiolite complexes. Farther to
the S in the rock masses overlying of the Suture, the volcano-sedimentary
complex, granitoid massivs and metamorphites crop out. A different structure
has the block of Holguin, where the ophiolite complex lies in the Cretaceous
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voleano-sedimentary sequences. The difference is due 1o the dip of the Principal

Sutare. which is believed to be practically vertical in Holguin,

4. Commentary on the geotectonic models

The three bhelts of the dilferent Earth’s crust lncated parallel 1o the
fongitudinal axis of Cuba were discussed in this article. In the geosynelinal
terminology, these belts are considered as mivgeosynelinal and eugeosynelinal:
ihe zone of their articulation. represented by the suboceanie crust and opiolite
complexes, was designated by Knipper and Cabrera (19741 as a lepto-
geosyncline, The vast area of the Caribbean Sea, formed by several basins,
trenches, ridges and rises has been usually kept ont of discussion in the geo-
svictinal models. Similarly. the plate tectonic models asually do nol elassify
the actual morphology of the Caribbean Sea genetically. The parallel  adea-
magnetic anomalies are not developed, the geophysical and gedlogieal data
indicate neither divergent nor convergent movements. Oaly the sinall Mid-
Cavman Rise has been considered as a new spreading centre.

The models which explain the complicated structure of Cuba and ol its
swrronndings as a consequence of an obduction of - litospherie plate oy
a collision of a giant healed nappe, were lested by the analysis ol the
deformation plans (Skvor 1982). [ we assume a horizontal wmovement of
a gianl nappe or plate from the S toward the N. the maximum deformalion
effects arc to be expected along the frout of the thrast. This front is often
assumed 10 exist along the border of the stable platform. However. it is folded
and faulted only moderately. Similarly, the struetare of the rest of the Cuban
territory does not indicate any large-scale horizontal movements. For example,
the strikes in the Escambray Mts. are directly subordinated to the twe domes.
the sirikes in the Isla de la Juventud are almost upright to the axis of Cuba,
ele. The prool of the absence of large horizontal movements gives the western
promontory of Cuba, in which the strueture is tarned out nearly 90°,

The rovt-zones of the assumed miant nappes are unknown. The ¢rustal hetero-
geneily of the Caribbean region, the physical parwneters of the assumed nappes.
the motives of their movemenis and thermodvnamic conditions are unclear
and mostly in contradiction with these models.

The zone of the extreme deformations links up with the ophiolite complexes
which rose along the Principal Suture. These dcformations are related to the
movements along the weakened zone, to the serpentinization process, diapirism
and gravity shides of the serpentinites. The geologieal developinent of this zone
consisted of the trench formation and later elevation, which was aceompanied
by folding and thrusting. Some analogous features were reconsiructed also in
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the Escambray Mis. where the sediments were deposited in a graben-like
hasin,

A simitar development may be assumed also in the Caviman Systen
According to the receul investigations, the syslem  developed along a vast
weakened zone. The analyses of the actual focal points indicate that the
movements have the character of w sinistral shear (Perf{it - leezen 1973,
Stroup - Fox 19315 An important inlormation on 1he gzeologieal develop-
ment ol the Cavman Svstem gives the study of the Sierra Maestra in Cuba.
which Tormis an emerged part of the Cayvinan Ridge. According to the resulls
ol the recent geological investigation (oral communication o Kugenia Fonsecal
the stratigraphic profile begins with the Cretaceous deep-sea sediments free from
voleanie produets. The voleano-sedimentary complex with basic. intermediate
and acted voleanies. Large gabbro massils and granitic ntrusions belong to the
later development stage of Upper Cretaceous—Paleogene. The high  activity
associated with vavious types of  magmatism teened 1o the inversion  of
moveiments, The present-day Cavman Treneh mav represent some  kind  of
migration and repetition of the same trerdl of the geological evolution of the
svslent.

Tituralde-Yinent (1981) proposed a new inedel based on tie opening
of an inlracontinental depression along the present Lerritory of Cuba, in which
a new oceanie erust has been created. The comeback of the continental masses
toward the N—NE has ocenrred during the Cenomanian. This model explains
many aspeels of the geology o Cuba. Hewever. the oceanic crust does nat exist
i Cuba the assumed return of the continental masses is in contradietion with
the presence ol the Upper Cretaceous sediments in the Cayman Svstem (Per -
Filt - Heezen 19785 of the Middle and Upper Crelaceous sediments in the
surroundings ol the Yucatan Peninsula and probably also in the Yucaian Basin
3 of Cuba. The model does not explain the bended structure of the island.

The auther’s opinion on the geoteclonic development of Cuba and of the
Caribliean region is evident from the previous lext. [t may be explained as
a destruction of an older structure of continental and island-are types. The
cause of the lithospherie transformation was the ascent of the asthenosphere,
mantfested by the abandant basic and ulirabasic rocks. The more resistant parts
of the primary erusl are preserved and form the nuclei of the continental or
subcontinental Lype. The rest submerged in the risen asthenospherie fluids of
relatively lesser density and has been Lransformed successively undes the new
physical conditions,

K tisku doporucil J. Chaloupshy

Pielodil autor
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Hlavni rysy geotektonického vyvoje Kuby

a karibské oblasti

{lésumé anglického teatu)
Viadimir Skvor

Piedlozena 21. prosince 1933

Karvibska oblast je na S a J omezena ameriek$ii kontinenly, na 7 stfedo-
amevickou i a na V Atlantski{m ocednem. Prekambrickd a palenzoicka stavba
vystupuje na povreh podél okrajii pilehlych kontinentii a zasahuje ze S az do
contralni tasti Stfedni Ameriky. V karibské oblasti pevliidaji horniny mezo-
soického a tretihorniho staf. llorniny prekambrického staii byly teprve nedavno
radiomelricky ovéreny v zapadni Kube.

Karibské moie se sklada z nékolika panvi, piikopi, hibetd a prahi. Deprese
maji zemskou karu suboccdunského. elevace subkontinentalniho (ypu, Nékteré
siruktury zndmé na sousedni pevaing pokratujii v Karibském mofi. '

Bahem svrehuiho mezozoika a v paleogénu lezelo dzemi diesni Kuby na
cozhrani mezi stabilni platformou na S a extrémné mobilni  oblasti na J.
Centlralni ¢dast ostrova je tvotena Liemi pasmy odlifné geologické stavhy, rovno-
beznymi s podélnon osou. Severni okraj Kuby nalezi karbonitové provinei
Florida—Bahamy a je podle geofyzikdlnich adajii tvofen zemskou kiirou konti-
nentélniho typu o moenosti 25—30 km. Ve svrchni tasti kiry je krystalicky
fundament, asi obdobny jako v jizni Floride. pokryty zvrasnénymi jurskymi
a kiidovymi sednnenty.

Déle na J, podél tzv. hlavniho svu probihd druhé pasmo, siroké H—20 km.
Je tvoieno inteuzivnd deformovangmi horninami o ofiolitovimi  kemplexy.
Zemska kira je zde ca 18 km mocnd a ma suboceansky charakter.

Tieti pasmo zahrnuje stiedni a j. st centrlni Kuhy. Zemské kara dosahuje
mocnosti 20—33 km a odpovida snbkontinentdlnimu typu s kontinentalnimi
jadry. V souéasném crozivnim fezu vystupuji metamorfované jurské a spodné
kiidové ulozeniny, intruzivni granitoidy a k¥idevy vulkanosedimentarni komplex.
V depresich jsou uvedené horniny zakryly mladym pokryvem.

Hlavni fev, znam$ podél celélho s, pobiezi Kuby, se zirdei v Mexickém zélivu.
V zapadni ¢asti ostrova Glohu hlavniho §vu nahraznje oslabené pasmo sméru
VSV—ZJZ.

Regiondln® metamorfované sedimenty doloZencého jurského a spodné kiido-
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vého staii vystupuji v hordeh Eseambray ve stéedni Kubé, Litologicky podobné
horniny tvoii metamorlovany masiv ostvova I[sla de la Juveniud, velmi slabé
metamorfované jsou znamé 16z ze Sierra del Purial na V Kuby. Radiometrické
stanoveni K-Ar metodon wkazuji vesrués svrehné kiidové staii metamorfozy.

Starsi metamorlity byly radiometricky zjistény v z. casti Kby, Stait flogopitu
z mramorit nedaleko mésta Matanzas je 9104225 a 945425 Ma., zul 2 adoli
ficky Carias 150-=5 Ma. V literaluie je ¢asto diskutované siafi a pastaveni
amfibolitti a granitizovanych amfiholiti. které vystupuji v tektonicky omezeném
bloku na styku s metamorfovanymi biidlicemi Escambray a Sierra del Purial.
O vétsim stafi anfibolitt svédei alomky a bloky téchto hornin vynesené podél
zlomd serpentinity z podloii musivu Escabray. Siln¢ zvrasnéné a rekrvsialo-
vané aplitové vyplné poklin v granitizovanych amfibelitech nasvédéuji pasobeni
dvou éasové oddtlenyeh metamorinich pochodi. Biidlice Escambray byly posti-
zeny jedinvm tekionotermdlnim procesem.

Terigenni a karbonatové uloZeniny jurského a spodné kiidového sta¥i tvoii
metamorfovany masiv hor Escambray, zpracovany nedavno ceskoslovenskou
expedici (Stanik el al. 1981) a soub&zné téx pracovniky Kubénské akademie
véd (Millan - Somin 1981), Masiv tvoii vyraznou antiformu, rozélenénou
na dvé samostainé klenby. Vysledky seizmického vyzkumnu, interpretace drobné
tektonickych dat a melamorfni zonalnosti, uvedené podrobnéji v anglické t4sti
textu, vedou k ndsledujicim zavérim (obr. 2, 3, 4}: Sedimentace probé&hla
v panvi ptikopového charakleru; zvrasnéni a vznik klench byly synmetamorfni;
wobricend” metamorfni zondlnost je podminéna prohfivanim ulozenyeh sedi-
menth nejen zespodu, nybry i ze slran.

V masivu Isla de la Juventud rozlizgii Millan (1981) nékolik bloké, ve
kterych vystupuji horniny odlifné metamorfni facic. Zhruba sttedem ostrova
probiha oslabené pésmo La Fe sméru SSZ—JJV. kierd tvoli struklurni i meta-
morlni predél. Bloky na 7 od La IFe jsou epizonilng metamorfované, bloky ve
v. a zvladlE sv. &asti ostrova Jsou metamorfovany v podstatd periplutonicky.
Millan (1981) rozlisi) 5 metamor(nich zén. Nejvy$di subfacie andalusit-silli-
manitové je vizana na prabdh oslabeného pésma, provazeného mal¥mi télesy
inlruzivnich graniti.

V severozdpadni ¢asti ostrova je v depresi zvané Sabana Grande zachovéna
¢ast vulkanosedimentarniho komplexu kiidového stdif, kiery kdysi pokiyval
cely ostrov. Nejspodnéj§i ¢ast lohoto komplexu je podle Garapka el al
(1974) regionalng melamorflovani. Rizné intenzivii meiamorfézu a stratigrafie-
kou pozici horninovyeh sérii v jednotlivych blocich vysvétluje schéma na
obriazkn 5. Jurskd az spodné kiidovi sedimentace byla pferusena vulkanickou
a teklonotermalni aktiviton, kterd se béhem kitdy projevila v colé karibské
oblasti. Vulkanické produkty zatiZily masiv moenym zah#atym pokryvem, ktery
tvoril tepelnou izolaci geotermalniho systému a vedl k zaklesani masivu. Vvsoké
tepelné toky vytvoiily podminky pro regionalni melamorfézu, kiera hloubé&ji
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piechazela az do &stetného nataveni. Intruze granitoidi podél zon oslabeni
vedly k periplutonickému typu metamorfozy. Zapadni tast byla stabilnéjsi,
vulkanicky pokryv zde byl méné moeny, tepelué toky nizdf. Pozdéjsi vyzdvih
a croze obnazily v z. ¢4sti ostrova vulkanicky pokryv 1 svrehni ¢ast slabé meta-
marfovanyeh sedimenti. Ve v. ¢asti byl odnesen moenéjE pokryv a svrchni
tast metamorfovanych sedimenti zistala zachovina.

Velké ofiolitové komplexy lezi podét hlavniho $vu a jeho vélve v z. Casu
Kuby. Mensi télesa ultrabazicksch hornin, rozptylend podél mensich zlomi po
celé IKubé. sveddd o regiondlni invazi aktivovaného podkorového materialu
smérem k povrehu. Z geologick¥eh ddaji je patrno, ze v#iina ultrabazickyeh
protruzi je svechnd kifdového siabi. Prostorové i ¢asové vztahy vulkanickyeh,
plutonickych a metamorfnich procesi s idlesy ultrabazith svéd&f o vzdjemné
genetické asociact.

Ofiolitové komplexy jsou tvofeny vice € méné serpentinizovanymi ultraba-
zity, gubry a vulkanity. Vzajemmny vztah téchto odliznyeh typi hornin je ovliv-
nény serpentinitovym diapirismem a gravilainimi piikrovy. Pledlozend mode-
lova interpretace predpoklada, ze &ast ultrabazické taveniny mohla byt v piipadé
vysoké prostupnosii pfivodnich cest vynesena a¥ na povrch, V piipadé snizené
prostupnosti vytvarela magmatické krhy, jejichz dilcrenciace vedla ke vzniku
riznveh typi hormin, Pro vytvifeni magmatickyeb krbfi bylo vhodné nadloZi
hlavuiho $vu, ktery je v centralni Kubé uklonény k JZ (obr. 6). Vulkanosedi-
mentirni komplex s bazickymi, intermedidrnimi a kyselymi vulkanily je zuamy
jen nad uklonénou éasti $vu. Severné od vychozi $vu neni vulkanismus prak-
jicky znamng. Tepelné [ronty, vedouei k regionalni metamorfoze a v hlubsi zoné
k Ghsteinému nataveni, je logické vazal na masovy vystup zahfatého podko-
rového materidtu do svrchni éasti litosféry.

Nizké teplota ultrabazickych protruzi mize byt vysvéilena dlouhym Lrans-
portem a piedeviim okolnosti, ze nejde o magmatické intruze, nybrz o proudy
serpentinitt. K masové serpentinizaci dochézi podle Sorochtina {(1979)
v piipads, kdy moiska voda pronikune do hlubsich zon podél otevirenych hlubin-
nych zlomi. Serpentinitovy diapirismus, provazeny vidy Intenzivni delormaci,
lze vysvéthit objemovymi zménami a mechanickym vlastnostmi serpentinitii.
Objemovy narist éini az 25 Yy a zplisobuje v uzavieném prostoru horninovych
masivit vysoké tluky, Vertikalni gradienty vedou k vystupu serpentinitovych
prouwdii k povrehu. S vysokymi tlaky kolem serpentinitovych téles je podle
ndzoru autora spojen i vznik glaukofanovych modrych biidlic.

Piry spodnokfidovych hlubokomotskych sedimentt {Knipper - Cabre-
ra 1974 aj) provazejici kubdnské ofiolity svéddi o existenci relalivné Gzkvch
pitkopit. Rychlé zaklesani nebylo kompenzovéano sedimentaci. Béhem svrehni
kifdy se rezim zménil. Na misté piikopd vznikly elevace. Inverze vertikélnich
pohybii byla pravdépodobné spjata se serpentinizaci ulirabaziti, které se v pred-
chazejicim obdobi pfiblizily k povrchu.
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Uvedend Ifi rovinobszné pasy odli$né zemské kiry na Kubé odpovidaji podle
aeosvnklinalniho modeln miogeosynklinate na S a eugeosynklinidle na J. Pasmno
mexi obéma oznadii Knipper a Cabrera {1974) jako leptogeosynkl-
nalu. Morlologické i steukturni rozélenéni heierogenniho Karibského mofe je
v geosvitklindlnich modelech vétiinou opomijeno. Obdobné i modely moderni
globilui 1ekloniky zpravidla upousigji od genetické klasilikace soucasné morfo-
logie dna Karibského mote, ve kterém nejsou znamé paralelni paleomagnetické
aunmalie & konvergentni a divergentni pohyhy vétitho méfitka. Jen mald oblast
pralit ve stiedni ¢asti pitkopu Cavman (Mid-Cavman Rise) je nékterymi autory
povaZovana za nové cenirum rozpinani ocednské kiry. Obtize modeld spoéivaji

o

piedeviim v tom, Zc v karibské oblasti nelze s jistotou umistit ani stardi. an
moderni subdukéni zénv. '

Neékteré soufasné modely, zalozené na koncepa horizontalnjho nasunuti
obrovskyeh prikrovii o mocnosti deset 1 vice kilomeird, jsou v rozporu s de-
formacemi podél ptedpoklddansch &elnich Tront. Tvto modely nevysvétluji ohyvh
struktur mezi centralni a z. &asti Kuby.

Geologicka stavba Kubyv a karibské oblasti miize byt podle nazoru autora
vysvitlena pletvorenim stardi stavby tvpu kountinentu nebo ostrovntho obloukn.
Pii¢inu destrukce lze hledat ve vvstupu asthenosférv. dolozenéim mnoZsivim
ultrabazickyceh a bazickych hornin, prevding kiidového stafi. Odolnéj$i ¢ast
plvodni stavby tvobi jadra s kontinentdlni nebo subkontinentdini zemskou
kiiron. Cast stardi sialické stavby zaklesla do zahiaté. relativné lehdi asthenosféry
a byla preménéna za odliSnich fvzikdluich podminek.

Vysvétlivky k obrazkiam

1. Schéma geogralicke situace.

1 — ofiolitovy komplex; 2 -—— oslabend zéna; 3 — 1| — Escambrav, 2 — Isla de Ia
Jovenind, 3 — Sierra Maestra, 4 — Sierra del Purial.

2. Schéma zemské kiirv pod horami Escambray (podle V. E. Sierbakovové ot al. 1973).
I — hlubinny zlom; 2 — «vrchoi hladina granitové vrsivy; 3 — svrehni hladina spodnf
kary; 4 — Moho.

3. Sehemalticky prabéh hlavnich vrasovych os, lineaci a foliaei v masiva Escambray (podle

I Stanika et al, 1981).

1 — pribch vrasovyeh os bi a lineaci li; 2 — pribéh vrasovych os bz a lineaci [z;
3 — smér a sklon foliaci.

Y

4. Model metamorfnich izeterm v pritném fezu klenbou Trinidad (1 : 200 000).

1 — metamorini izotermy; 2 — struktura klenby.

5. Model geologického vyvoje masivu Isla de la Juventud.
la — vulkanosedimentirni komplex; b — wvulkanosedimentdrni komplex metamorfo-
vani: 2a — lormace Santa Agua; 2b — formace Santa Agua metamorfovana; 3a —
formace Canada; 3b -— formace Cafiada metamorfovand; 4 — granitizované horniny;
5 — granit: 6 — hlubinny zlom; ¥ — tepelny tok (a — stfedni, b — vysoky); Al a
N.G. — bloky .Antiforma Ios Indios” a ,Nucva Gerona®™,




G. Geoteklonicky model centrdlni Kuby,

1 — ulirabazity; 2 — pedjursky svrchni plast; 3 — spodni kiira; 4 — krystalinicky
fundament: 5 — sedimentarni formace severniho pobiezi; § -~ vulkanosedimentirni
komplex: 7 — metamorfované bridlice Escambray; 8 — granitoidy; § — magmaticky

krh: 10 = Aoho.

Fsasupe YepTH TEOTEKTOHMIEeCKoro paspurHs KyOwm
v Kapubcron obaactu

Llentpanenas vacte Ky0Osl ciIoXeHa TpeMsA MOApANCNBHBIMM IONOCAMM C DA3NTHUIHONK
3eMHON KOpoi, CepepHoe robepexkbe OTHOCHMTCA K KapOoOHATHON TPpOBMHUUM Dropug-
ckO-Baramckoit o8aact, HO)KHee MPOCTUPAETCA CUMIBHOHADYIIEHHAA 30HA, CONPOBOXKINAe-
Masg OMOUORHMTOBHIMM KOMNOREKCcaMu., CPEeTHION M HKHYI0 YacTH CHAFAKOT BYJIKAHOTEH-
HO-OCRJ0YHBIE [OPOJH, NINYTOHWYECKUME o MeTamopduueckue CBMTH. B HacToAlen
cTaTee Bofee [ETATRHO PEIIANTCS HEKOTOPHIE Mpobiaemsl KPUCTAIUIMYIECKOre (PyHIAMEH-
Ta 1 meramopuueckux maccusos Jckambpain w Mceaa ge aa Xyepentyd. OduonuToBbie
KOMIIAEKCH TIOJHAIMCh K [MOBEPXHOCTH BRONL 30Hst 0Ci1abNEHMs u BO BPEMEHHOM U IIpO-
CTPAHCTBEHHOM OTHOIIEHMAX OHM CBA3AHBl C BYJAKAHM3MOM, IJIYTOHM3MOM M IMPOILEccaMmu
PECUOHANBHOTO mMertamopdusma. [EONOTHUECKOe Pa3BUTHE OIMOIMTOBOH 30HEI HAYANOCH
¢ chopmuposaHus rnyGOKOBOJHOro oKeaHckoro skenoBa. Kpaithue pecdopmamun Geinn
00YCIOBNEHRE, ¢ OKHOM CTOPOHM, ABVIKEHMAMM BHONbL VIOMAHYTOM 30HH ocnalnenms,
a ¢ Apyroil — NpoueccaMi CCPNEHTHHMAAUM ¥ CEPICHTMHUTOBEIM auammpusmom, Cospe-
MEHHBIE TECOTEKTOHMUECKHME Mogenu o0CYXKAAOTCH, OPEXKAE BCEre, € TOUKHM 3pEeHMA
CTPYKTYPHOI reteporeHdHocT KapwuOckon obmacts.
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