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THE FAULT SYSTEMS IN THE BLOCK OF ORIENTE
({CUBA)

Abstrakt:

The Block of Oriente is penetrated by three main fault systems: the system of Sierra
Maestra, the transversal system and the system of Sierra del Purial. The faults are
mostly normal faults. They originated secularly from the Pre-Cretaceous Periods up
to the Recent Epoch and influenced by an important way the geological development
of the whole Block of Oriente, At present time, the Block of Oriente represents a
system of horsts and grabens,

Abstrakt: -~ :
Zlomové systémy ve kie Oriente

Kra Omiente je prostoupena tfemi hlavnimi zlomovymi systémy: systémem Sierry
Maestry, priénym systémem a systémem Sierry del Purial. Zlomy téchto systému
jsou vietsinou poklesy, Vytvafely se sekuldrné od pfedkiidového obdobi aZz po recent
a vyzpamné ovliviiovaly geologicky vyvo]j celé kry, Dneém tektonicky stav celé kry je
soustava hrasti a pfikopt,

Oraxap KyMnepa
Cucremer paznomon rasibar Opuente (Kyfia)

Fnuiby Opuenre npocTynalor TpM IAABHBIX CHCTEMEBI paanomon: ceHcrema Cueppa Maacrpa, mo-
nepednan cucreMa ¥ cucreMa CHeppa man Ilypuan. PasnoMat aTdx cucTemmlipelcTaBmsiior cofolt »
GonrsmuHCTBe HOpMaNEHBIE cHpochI. DTH CHCTEMBl HOPMalbHBIX <GpOCOB (GOPMUPOBAAHCE HONTOE
BpEMs C TEPEIMENOBOIO BPEMEHH IO COBPEMEHHON SNOXH M CYNECTBeHHHIM 06pPasdoM BIHANN HA
Teonorwueckoe passutHe Beelt ranife. CoBpeMedHRIR o6pas rubl6pr 9TO cHCTEMa TOPCTOB M rpabe-
HDB.

Die Bruchsysteme in der Oriente-Scholle {Cuba)

Die Oriente-Scholle ist von drei Hauptbruchsystemen durchgesetzt: Sierra Maestra-
System, Quersystem und Sierra del Purial-System. Es handelt sich am meisten um
radiale Dislokationen, Diese Systeme entwickelten sich von den vorkretazischen Perio-
den bis zum Rezent und beeinflussten in bedeutender Weise die geologische Ent-
wicklung der ganzen Oriente-Scholle, Heute ist diese Scholle durch die Systeme von
Horsten und Graben gebildet.

Iniroduction
Cuban Island represents a part of the Caribbean geosyncline which has

" been formed between the both American continents probably since Creta-

ceous Period fO. Kumpera — V. Skvor 1969/ Together with the other
islands of the Antilles it has a very expressive block structure. The Block
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of Oriente represents the most eastern large block of Cuba. It occupies an
especial position between the blocks of cuban island. From the tectonic
point of view, it represents the stablest geological unit of the whole island.
The geological evolution of this unit differs from that of the other part of
Cuba in the substantionally less intensive young tectonic deformations. On
the other hand, the Block of Oriente is noted for an uncommonly intensive
intrusive and effusive magmatic activity during the Cretacous Period and
Paleocene and Eocene Epochs.

The Block of Oriente is penetrated by a dense net of ruptures. The
author bad a possibility to study the systems of ruptures in several parts
of the Block of Oriente. The ruptures can be very well studied photogram-
metrically because of the morphology of the greater part of the block
surface being very expressive. Moreover, the mantle of waste and the
young unconsolidated sediments are either absent or they are very thin
in the areas under study. During the field works, the results of the photo-

- grammetrical studies were verified.

The present paper represents an attempt at the precision of our know-
ledge about the faults in the Block of Oriente. Up today, the systems of
faults have been figured in the geological maps only schematically /see for
example Yu. M. Pushcharovsky, A. L. Knipper and M. Puig-Rif4 1967, A.
Adamovich and V. Chejovich 1964, F. G. Keijzer 1945, G. E, Lewis and J.
A. Straczek 1955. A. Nunez Jimenez and coll. 1962 and others/. Generally,
our knowledge of the fault systems in the Block of Oriente is very weak.

The more precise map representation of the faults, the determination of
their strikes and dips and their frequency has a fundamental importance
not only for the right interpretation of the geological history of the Block
of Oriente, but also for the scientifically substantiaied research of the ore
deposits. There are known cases of metalliferous accumulations and the
origin of the ore deposits along the faults or in the points of intersection .
of the faults of different strikes in the Bloek of Oriente fsee e. g. N, P. La-
vyorov and R. Cabrera-Ortega 1967,.

Main rupture systems
The different geological units of the Block of Oriente are penetrated by
three main systems of the faults, as it is seen in the map /pl. I/.
1) The principal system includes the faults of the strike ENE-WSW, It

- may be designated as the Sierra Maestra fracture system
' because it manifests itself most conspicuously in this voleanic mountains.

This fault system may be observed in the whole Block of Oriente. Accord- .
ing to the prevailing prolongation of the majority of the geological units,

- this system represents the longitudinal fault system of Oriente in fact.

2) Another conspicuous systemisthe cross fault system striking
in the N - S direction. In this system, a slight variability in the NEN-SWS
or NWN-SES direction may be observed. Olso the faults of this system are
present in all the parts of the Block of Criente.

3) The third system is the fault system of the WNW - ESE up to NW -
SE direction. It may be designated as the faultsystemof Sierra
del Purial. The faults of this system are present first of all in the me-
tamorphic rocks in the Sierra del Purial Mountains in the eastern part of
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the Block of Oriente. They are only sporadic in the other parts of the block.
. Very striking feature of the faults in the Block of Oriente is their
straight-line course, especially their rectilinear course without respect to
the different geological units. Another striking feature is the great length
of the majority of the faults. From this point of view, the most expressive
are the faults of the Sierra Maestra system. Some ruptures—of this system
may be followed without interruption on a distance up to 50 km. Also some
transversal faults can be followed for a long distance, some of them cross-
ing the whole island in the north - south direction. Besides the very long
ruptures there are also the short ruptures in the Block of Oriente. Some
of them do not reach more than several kilometers.

The majority of the faults of the Block of Oriente beleongs to the normal
faults.

Sierra Maestra fault system

The faults of this system may be observed in the whole block. But they
are most expressive in the Sierra Maestra Mountains and are subparallel
to their long axis. The faulis of this system are not developed uniformly

" in the whole Sierra Maestra Mountains. They are concentrated on its north-

ern rim and on its southern rim near the caribbean shore as well. In the
central part of the mountains, the ruptures of this system are less express-
ive or even they lack completely. This disposition of the longitudinal

- faults is the result of the horst structure of the Sierra Maestra Mountains.

Among the faults of Sierra Maestra, the most conspicuous is undoubtedly
the fault siriking along the southern coast from the viecinity of Candelario
over Cuevas del Turquino to the north vicinity of Chivirico. If is probable

' that this fault runs further to the east up to the vicinity of Santiago de

Cuba. It could not be followed up to this part of the mountains for the
lack of the data. This expressive fault can be designated as the fault
of the south coast. It breaks as the volcanic rocks of Paleogene

. and (?) Upper Cretaceous age as the intrusive bodies of quartz dicrite
- which penetrate them.

Likewise, on the northern rim of the Sierra Maestra Mountams several
paralle]l faults striking from the east vicinity of Vicano Arriba over Las
Mercedes and the neighbourhood of Cabeza de Limones and Vega Grande
up to the vicinity of Las Carreras are present. This faulted zone consisting
of a set of subparallel faults broken in some places by transversal faults
can be designated as the Sierra Maestra marginal faulted
Zzone.

‘The faulted zones parallel fo the axis of the Sierra Maestra Mountains

. have the same direction as the submarine Caiman Ridge. Probably, the

Caiman Ridge represents the west continuation of the voleanic mountains
of Sierra Maestra /O. Kumpera — V. Skvor 1969/, 1f is founded on the faults
of the Sierra Maestra system. Also the large submarine structure - the

- Bartlett Trough and its east continuation - the Oriente Trough are of the

same direction and of the similar origin. The coincidence of the direction
of the extensive volcanic mountains, of the submarine ridge and of the
significant submarine trough with the strike of. the faults of the Sierra

. Maestra system shows a great significance of these faults for the origin and

evolution of the geological units in this part of the Caribbean geosyncline.
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Fig. 1. Rose diagram showing the strikes of the faults in the metamorphic rocks
(Pre-Cretacecus Periods) of the Sierra del Purial massif,
M ~1 mm = 1 km, intervals 5°.

The fault system of Sierra Maestra manifests itself distinctly also in |

other parts of the Block of Oriente. The well known Boniato fault
bordering the Santiago de Cuba Basin pertains to the ruptures of the Sierra
Maestra system. It is one of the faults with recent movements,

The faults of this direction disturb also the ultrabasic bodies in the
northern part of the Block of Oriente - the Sierra de Nipe and the Sierra
de Cristal intrusive bodies and the Cuchillos de Toa infrusive body and the
sediments of the Cretaceous and younger age in ifs vicinity as well, The
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Sierradel Mica fault, which can be followed from the northern
vicinity of La Prueba over Sierra del Mica up fo the north-western vicinity
of La Quijada, belongs to the most significant ruptures of this area. It
disturbs the Paleogene beds in the central part of Oriente in the Cauto
Basin. The southernmarginal faulted zone of Sierrade
Nipe bordering this mountains and the Cauto Basin, runs aproximately
in the same direction. It continues to the NE up to the Sagua de Tanamo
Bay. Likewise, the central faulted zone of Sierrade Nipe
belongs to the faulis of the Sierra Maestra fault system, as well as the
Nicaro fault which limits the Sierra de Nipe intrusive body to the
north. Last three mentioned faulis and faulted zones are not exactly pa-
rallel. They converge into the vicinity of the Sagua de Tédnamo Bay. In this
place, we are up against a very interesting structural feature. The Sagua
de Tanamo Bay represents a structural junction.

The eastern part of the Block of Oriente is penetrated by the numerous
faults of this system, but they cannot be followed for a long distance owing
to the frequent disturbance by the faults of other directions.

Transversal fault system

The faults of this system may be designated as transversal faults first
of all that they form a right angle with the main longitudinal fault system
of Sierra Maestra. Besides, fthey run transversally to the geological units
of the Block of Oriente, the majority of which being elongated equatorially.

Transversal faults are very important structural features in the volcanic
mountains of Sierra Maestra. Beginning from the eastern part of Sierra
Maestra, the Rio Silantros fault belongs to the main ruptures of
this system. It may be observed irom the neighbourhood of Cieneguilla in
the north up to La Marea del Portillo on the southern coast. The Cama -
ron Grande fault passes from the southern coast from the locality
of its name northward over the mountain Pico El Frijol up to the SW

. vicinity of Cayo Espino. The Altodel Macio fault is slightly con-

vergent to the last mentioned rupture. It may be observed from Camaron
Grande on the southern coast over the hill Alto del Macio up to the western
vicinity of San Lorenzo. Very expressive ruptures may be seen in the

" LaMagdalena faulted zone. It runs from the southern coast near
. La Magdalena northward up to the eastern vicinity of Zarzal, Rio Tur -

gquino faultreaches furthermost to the north. It passes with interrup-
tions due to the faults of Sierra Maestra system from the mouth of Rio Tur-
quino on the southern coast over Pinar Quemado up to Palmarito. The
Punta Bayamito faulted zone represents a set of subparallel
faults which can be followed from Punta Bayamito on the southern coast
over the granitoid elevation, El Diablo vicinity up to the vicinity of El
Corojo and Pueblo Nueve on the northern slope of Sierra Maestra.

On the eastern margin of Sierra Maestra, the graben of the Santiago de
Cuba Basin may be observed. Its westernmost dislocation is the EI1 Cob -

. re fault. All the transversal faults of Santiago de Cuba vicinity form
thefaultedzoneofSanliagode Cuba. Besides the very known

El Cobre fault, the Cabanas fault, San José fault,
Punta Morillofauliand SanJuan fault belong to this struc-

113



<

Fig. 2. Rose diagram showing the sirikes of the faults in the Upper Cretaceous beds
in the Block of Oriente.
M ~1 mm = 1 km, intervals 5°

ture. Together with the longitudinal faults of the Sierra Maestra system
they constitute a graben of Santiago de Cuba. The lowest sunken blocks
of the graben are overlapped by the marlaceous sediments of the La Cruz
Formation. According to the Miocen Age of this stratigraphical unit, several
authors believe that the graben of the Santiago de Cuba Basin originated
during the Miocen Epoch. The graben interrupts the Sierra Maestra horst.
East of the graben, in the Gran Piedra Mountains, the transversal fault sys-
tem is less evident. Let us mentionthe Alto de Escandel faulted .
zon e, which passes from Del Pozo up to the vicinity of El Cristo. Anot-
her rupture in this part of the volcanic mountains is the Siboney
fault, which may be followed from Siboney on the southern coast
northward up to EI Oro.

In the northern part of the Block of Oriente, a conspicuous San Be-
nito fault may be observed. It disturbs the Eocene sediments of the
Cauto Basin. The ultrahasic body of Sierra de Nipe is limited on the
west by the transversal faulted zone, which continues southward up to the
vicinity of El Manzano and northward reaches the vicinity of Jubal. It may
be designated as the E1l Manzano-Pinalito-Jubal faulted
zone. Similarly, the Sierra de Nipe Mountains are limited in its eastern
part by a transversal faulted zone. This zone continues southward on the
western rim of the ultrabasic body of Sierra de Cristal Mountains and it
may be followed, with interruptions due mostly to the faults of the Sierra
Maestra fault system, further southward up to the vicinity of Serobuca and
Jarahueca. This zone may be designated as the faulted zone of
Mayari. This zone follows the direction of the Rio Mayari. Last men-
tioned two zones limit the Sierra de Nipe Mountains in west and east. To-
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*I’ig 3: Rose diagram showing the sfrikes of the faults in the ultramafic intrusive

bedies in the Block of Oriente.
M ~1mm = 1 km, intervals 5°.

.gether with the faults of the Sierra Maestra system they form a system of
the upthrown and sunken blocks of the horst structure of Sierra de Nipe,

Souih of the Sierra de Cristal Mountains, the Eocene series are disturbed
by the transversal faulted zone of Rio Bayate, which is
denominated according to the rio following partly the rupture. The faulted
‘zome may be observed from Cuneiro in the south northward up to Cala-
‘boras. To the east of here, awide faultedzoneofSierraMaguey
.disturbs the Cretaceous and Paleogene beds and the ultrabasic intrusive
rocks as well. It passes northward of the area between Santa Fe and Santa
Cruz on the south up to the area between Sagua de Tdnamo and Canavora.
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Thetransversalfaultof Verde Monte represents one of the
most expressive ruptures in this part of Oriente. It divides practically ail
the eastern part of the island passing from the eastern vicinity of Guanté-

N

Fig. 4: Rose diagram showing the strikes of the faults in the rocks of Paleocene age
in the Block of Oriente.
M~ 1,5mm = 1km, intervals 5°.

116



mamo Bay over Verde Monte up to the northern coast in the eastern
+ wicingty of Yaguanegue Bay.
' The eastern part of the Block of Oriente is penetrated by very densge
‘momes of the transversal faults. But the faults of the north-east strike are
' often crossed by the faults of the Sierra Maestra system and by the faults
| of the Sierra del Purial system as well, so that it is very difficult to follow
“the ruptures on a long distance. Nevertheless, some more conspicuous
faulted zones and independent faults may be seen in the varied block
‘mosaic of the eastern part of Oriente. In the Oligocene beds north of Tor-
‘twguilla transversal faulted zone of Rio Yateras can be
‘observed. Rio Yateras river passes in its upper course partly along this
‘mome. In the north, this zone reaches up to the stream head of Rio San
. Amdrés. East of the northern end of this zone, the faulted zone of
the westernpartof Cuchillos de Toa begins to strike fo the
‘morth. This faulted zone may be followed up to the southern vicinity of
 Mioa. Its faults disturb as the Eocene and Oligocene beds as the ultrabasic
‘rocks. ThefaultedzoneofRioSabanalamar representsanother
expressive {ransversal faulted zone in the eastern part of Oriente Province.
. The lower course of Rio Sabanalamar follows this zone. The faulted zone
iseparates the metamorphic rocks of Sierra del Purial ifrom the Oligocene
beds in the south. In its northern part, it disturbs the metamorphic rocks
~amd the ultramaphic and basic rocks of the Cuchillos de Toa intrusive body.
i This faulted zone is expressively developed still near Punta Gorda on the
 morthern coast.
The San Antonio del Sur fault represents the most conspi-
cuous rupture of the metamorphic rocks of Sierra del Purial. It begins
- mear San Antonio del Sur on the southern coast and passes across the whole
‘metamorphic massif up to the ultrabasic inirusive body of Cuchillos de
i "Toa. East of the San Antonio del Sur fault, shorter ruptures ~-theBahia
deJaragudfaultandthePlayaPincafault may be observed.
A wvery known mountain -~ Loma el Yunque is disturbed by a transversal
fault, which may be denominated as the Loma el Yunque fault,
East of here, the Baracoa fault occurs. All these shorfer ruptures
_disturb the ultrabasic and basic rocks and metamorphic rocks as well.
b

; Sierra del Purial fault system
| This system is conspicuously developed only in the metamorphic massif
v off Sierra del Purial Moutains in the eastern part of the Block of Oriente
"mmd in the nearest vicinity of the massif. The faultedzoneof Pu-
{.rﬁales de Caujeri beginning in the Oligocene beds north of Palen-
' quuito and passing over Puriales de Caujeri up into the metamorphic massif,
represents one of the most expressive ruptures of this area. Its continuation
“is formed by thefaultedzoneof Sierrade Imias, which pas-
‘w8 from these mountains up to the Miocene beds on the south coast
| mear Playitas. North of here, the metamorphic rocks of Sierra del Purial
i massif are separated from the ultrabasic intrusive body by the faults of
thefaultedzoneofLaFarolaand bythe LomadelSalto
‘‘delIndio faulted zone. These zones are here denominated after
‘e peaks lying in blocks limited by the faults. The northwestern part
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of the metamorphic massif is disturbed by the Pico Galanfaulted
zone.

Outside the metamorphic massif of Sierra del Purial, the expressive
faults of this system are rather sporadic. The fault of Mina La!
Melba in the ultrabasic intrusive body of Cuchillos de Toa Mountains
is one of these sporadic ruptures. East of here, the Sierrade Mateo
faultand other shorter parallel faults occur. The Upper Cretacesous beds
south of Sagua de Tanamo Bay are disturbed by the Sagua de Ta-.
namo fault. Near the southern coast of Oriente Province, some spo-
radic ruptures have the strike of the Sierra de] Purial system. The

Fig. 5: Rose diagram showing the strikes of the faults in the rocks of Eocene age in
the Block of Oriente.
M ~1mm = 1 km, infervals 5°. !
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SCuatroCanunosfault Sierrade LosCiegos fault, Rio.
“Bacamao fault, Laguna Siguafault, LaPerla faultand
rCabanas fault belong to these ruptures. East of Santiago de Cuba,
rmm Cobre Formation is disturbed by the El Caney fault and
.Ocana fault. Very short ruptures of this system may be sporadically

} nhser\ed also in the Sierra Maestra Mountains.

.

i Time distribution and space distribution of the ruptures
~ Studies of the directions of the ruptures and of their frequency in diffe-
" wemi parts of the stratligraphic column have been done. These studies can
show either the stability or the changes of the strain field. For this purpose,
e frequency of the directions of the ruptures are figured in the rose
, dhagrams constructed by the author and his fellow-workers on the basis
i of the author’s measurements for each stratigraphie system or series, which
- ame developed in the block of Oriente.)
'+ The analysis shows that the majority of the diagrams has two peaks (fig.
. 1 — 8). In ail diagrams the most conspicuous peaks are formed by the
» paptures of the longitudinal faults of the Sierra Maestra fault system. It
' I evident that there are slight variations of the directions of faults in
! diifferent series, but they can be explained by different mechanical qua-
' Bfies of the rocks. It is clear that the fracturing in the Sierra Maestra
¢ dimection played a very important role in the geology of the Block of
- Oriente during the large Mesozoic and Kainozoic evolution. In this direc-
tilom, the volcanic zones of Sierra Maestra originated during the Late Cre-
twoeous and Early and Middle Paleogene Epochs. The facies of the Paleo-
gene rocks are often elongated in this direction .The internal structure of
- smme intrusive ulfrabasic rocks testifies the intrusions along this direction
as well /O. Kumpera 1968, 1969/. The faults of this fault system influence
e recent morphology of the Oriente Province. Some faults of this fault
system are considered to be recent faults. For example, the Boniato fault
- mear Santiago de Cuba originated during the Recent Epoch. Some moun-
_ tains of Oriente represent the horsts upthrown mainly along the faults of
. fbe Sierra Maestra system (Sierra de Nipe, Sierra Maestra). It is very
probable that the horst structure of the Siera Maestra Mountains has its
cmmtinuation in the mentioned submarine Caiman Ridge. According to Ph.
B. King /1959/, the Bartlett and Oriente Trench represents a graben,
ariginated along this fault system.?) Likewise, the course of the southern
: shoreline of Oriente is influenced mainly by this direction. From the above
. mmemtioned facts the longtermed movements along these faults are evident,
- Comsequently, the faults of Sierra Maesira system represent the ruptures
- founded already during the Mesozoic Era and influencing the geological
ewelution of the Block of Oriente up to the Recent Epoch.
| "The second peak in all the rose diagrams constructed. lies in the direction
\ of the transversal faults. Comparing the diagrams, an interesting relation
may be seen: the angle between both maxima remains constant in the ma-

: % The boundaries of the stratigraphical units have been taken from the geological
i map of A. Nunez Jimenez and col. (1962).

% This situation is well seen in the cross section through Oriente and a part of the
Barlett Trench published in the author’s previous work /O. Kumpera 1969/
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Fig. 6: Rose diagram showing the sirikes of the faults in the Oligocene beds in the
Block of Oriente.
M~ 0.5 mm = 1Lkm, infervals 5%

jority of the diagrams. This fact indicates the synchronous evelution of
both the fault systems. At the same time it shows the stability in the strain
field during the long geological evolution of the Block of Oriente. The
rose diagram of the faults in the Neogene series is exceptional, the angle
between both maxima being substantionally smaller (fig. 7). It indicates
a changed tectonic situation during the Neogene Period in this part of Cuba.

The third maximum is less conspicuous. It coresponds to the direction!
of the faults of the Sierra del Purial fault system. It is evident, that these;
faults played an expressive role only in the metamorphic masgsif of the
Sierra del Purial Mountains in the eastern part of the Block of Oriente.,
Nevertheless, the analysis of the rose diagram shows scarce occurence of
these ruptures also in the younger series, The strike of the Sierra del Purial
fault system corresponds practically to the main direction of the central
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cuban blocks /O. Kumpera and V. Skvor 1969,. This tectonic direction plays
probably a very significant role in the central part of the island, but it is
subordinate in the geological development of the Biock of Oriente.

The relation between the main rupture strikes and the tectonic processes
in the Caribbean geosyncline

Two prinecipal groups of tectonic hypothesis exist as far as the tectonic
evelution of the Caribbean region is concerned. The mobilistic hypothesis
suppose the farreaching shifting of the tectonic blocks. Such a hypothesis
was described e. g. by J, J. Corral /1941,. He supposed that the islands of
Great Antilles were joined with the Southamerican continent up to the
Miocene Epoch. They drifted to the north fo their present position only in
the Miocene Epoch. Likewise, H. H. Hess and J. C. Maxwell {1953/ suppo-
sed farreaching movements of the blocks along the great fault bordering
the Bartleft Trough to the south and north. According to these authors,

"some blocks were shifted from the area of present Yucatan to the east. H.

J. MacGillawry (1970) presented a hypothesis of the rotation of the whole
Carribean area and of the translation of the blocks. The second group of
the hvpothesis explains the geological evolution of the Caribbean region
without any expressive shifting of the lithosphaerial segments. Such a
fixistic hypotheses were described e. g. by G. Furrazola-Bermudez and
coll. /1964, and by O. Kumpera and V. Skvor [/1969/.

Analysing the directions of the ruptures and their representation in the
‘series of different age, we can draw a conclusion of the distribution of the
mtrain in this crust segment and define the changes of the strain during
the development of the Caribbean geosyncline. The results of such an
amalysis may suggest the franslation of the blocks or the geological develop-
mpent “in situ”. First of all, the problem of the evolution of the ruptures
must be decided, viz. it must be resolved if the faults originated all at once
-af the end of the evolution of the Block of Oriente or if they developed

s during the longtermed Mesozoic and Kainozoic evolution, Several reasons
mive evidence for the second supposition. First of all, the distribution of the
rruptures remains the same in all the rocks of different age (with the
mmentioned exception of faults in the Neogene series) starting from the
-metamorphic rocks of the Sierra del Purial Mountains and [inishing by the
Recent limestone. At the same time, the decrease of the frequency of the

riffaults may be seen without any expressive changes of the strikes. Describ-
iimg the faults of different systems we have demonstrated the important
|role plaved by the faults in the voleanic and magmatic activity during the
Cretaceous and Paleogene Periods, the influence of the faults of the Sierra
Maestra system in the origin of the Paleogene facies ete. All these facts

. fiesiify the old origin of the three main fault systems and secular move-
. ments along them,

According to the analysis given above the following history of the
fracturing and its influence in the geological development may be drawn.
The crust segment in this part of the Caribbean region formed mainly by

' the metamorphic rocks of the probably variscian origin was penetrated by
[ the main fault systems described above already during the Pre-Cretaceous
| Periods. During the Cretaceous and Paleogene Period the ruptures of the
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Fig. 7: Rose diagram showing the strikes of the faults in the Neogene beds in th
Block of Oriente.
M ~ 2 mm = 1km, intervals 5°.

Sierra Maestra and (less) Sierra del Purial direction were utilized for the
intrusions. Simultaneously, a process of the dilatation of the blocks along
the faults of the Sierra Maestra system advanced and the volcanic zones of
the Sierra Maesira Mountains and (probably) of the submarine Caiman
Ridge arose. The intrusions and the accumulation of the volecanic rocks
contributed to the stabilisation of the crust in the Block of Oriente, so that
further movements along these longitudinal faults did not cause the volca-
nic activity but they formed the grabens and horsts. This process was
influenced also by the movements along the transversal faults. The
existence of the “high blocks” and “low blocks” in the block mosaic of
Oriente then influenced the facies picture of the Paleogene and younger
series /see also O. Kumpera 1968, 1969/,
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Fig. 8: Rose diagram showing the strikes of the faults in the Quarternary beds in the
Block of Oriente.

M~1mm = 1 km, intervals 5°

! A more expressive deviation of the fault direction can be seen only in
'#he Neogene deposits (fig. 7), where the transversal ruptures deviate into
filve NE — SW direction. Without doubt, this deviation represents the result
wof the change of the strain field in the Block of Oriente either already
‘during the Neogene Period or on the Neogene-Quarternary boundary. It is
‘wery difficult to evaluate the cause of this change. The present author
believes that it is the result of the total uplift of the island. The deviation

is so small, that the explication by the translations of blocks according to
| the mobilistic hypotheses is of no account.

The character of the tectonic evolution of the Block of Oriente

The verified faults testify that the tectonie structure of the Block of Ori-
ente was formed during the Late Mesozoic and Kainozoic Eras under the
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“controll of the constant strain field. This fact indicates the validity of the
fixistic hypothesis in the geological evolution of the Block of Oriente. Large
horizontal movements of the blocks must have caused much more compli-
cated net of ruptures in the regions under study.

The verifications and conclusions given above hold only for the Block
of Oriente. This block differs from the other blocks of the island first of
all by smaller mobility [see also O. Kumpera — V. Skvor 1969, p. 44/. Its
Late Mesozoic and Kainozoie tectonic development is typical of the predo-
minance of the normal faults over the thrust faults and folds, which are,
with the exception of the folds in the metamorphic rocks of the Sierra del
Purial massif, very flat. The tectonic style of the Block of Oriente can be
designated as the saxonic type. On the other hand, the neoidic evolution of
the western block of the island is more mobile and their structure is much
more complicated, being mediotype or even alpinotype.
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Otakar Kumpera

Zlomové systémy ve kie Oriente

Kuba predstavuje soucdst karibské geosynklinaly, jeZ se vyviji mezi obé-
ma americkymi konfinenty patrné od spodni kiidy. Spolu s dalsimi ostrovy
Antill m& vyraznou blokovou stavbu (O. Kumpera — V. Skvor
1969). Kra Oriente zaujima mezi krami kubanského ostrova zvlastni posta-
veni. Predstavuje nejstabilnéjsi geologickou jednotku celého ostrova. Vy-
voj téro jednotky se odlifuje od ostatnich ¢asti ostrova podstainé méné in-
tenzivnimi mladymi tektonickymi deformacemi. Na druhé strané se kra
Oriente vyznacuje neobyceiné intenzivni magmatickou a vulkanickou ¢&in-
oost v kiidé, v paleocénu a eocénu.

Hlavni sméry ruptur

. Jak je patrno z priloZené mapy ruptur, v celé ki‘e Oriente dominuji rup-
Ctury sméru ZJZ — VSV (h 4 — 3), které mzZeme oznadit jako zlomovy
8¥stémpohotiSierry Maestry, nebotf se nejvyraznéji projevuje
| ¥ tomto nejvys$im kubénském pohofi. Systém Sierry Maestlry je patrny v
;eelé ke Oriente. Jinym napadnym systémem je severojiZni sys-
itém . u néhoZ pozorujeme mirnou variabilitu do sméru SSV — JJZ aZ do
'sméru SSZ — JJV. Tretim vyraznym systémem je systém sméru ZZS —
WVJI az SZ — JV, jejz muzeme oznadit jako systém pohotiSierry
idelPurial. S timto systémem se setkdvame predevsim v tomto pohoti
'ma vychodé provincie Oriente, v ostatnich astech kry se bud nevyskytuje,
mebo je vyvinut pouze sporadicky.

Napadny na viech zjidténych rupturach je jejich znacéné pfimocary pri-
BEh. a to casto bez ohledu na prichod rtznymi geologickymi jednotkami.
Jinvm nédpadnym jevem je vzdalenost, na kterou lze rupturu sledovat. Nej-
wéraznéjsi je v tomio ohledu systém Sierry Maestry, jehoz nékteré ruptury
mizeme bez prerudeni sledovat aZ na vzdalenost 50 km. Vedle toho jsou
wizk | ruptury kratke, sledovatelné jen na vzdalenost nékolika km. Véisina
muptur jsou poklesy.

Zastoupeni ruptur v riznych tGtvarech

Sledovani sméru ruptur a jejich ¢etnosti v rliznych utvarech mize uka-
mit, zda v riznych udobich se ruptury ivorily ve siejném poli napéti nebo
mdiz doslo béhem vyvoje kry Oriente k vyraznym zménam v rozloZen{ na-
péti. které by se odrazily ve vzniku odlidnych systémd ruptur. Cetnosti
smért ruptur v riznych dtvarech jsou zobrazeny ve Stinyho diagramech
ma obr. 1 — 8. Je zlejmé, Ze ve viech utvarech jsou diagramy zletelné
idwouvrcholove,

Nejvyiraznéjsi vrchol tvoli ve viech pripadech zlomy podélného systému
EIL — VSV, 1j. zlomy systému Sierry Maestry. V raznych tivarech se sice
projevuji mirné variace sméru (az 10°), ty je v8ak moZné vysvétlit materia-
Bowsmni rozdily. Je ziejmé, Ze v celém vyvoji kry Oriente neztracel tento
smér ruptur dominantni ulohu.

. Je moZné predpokladat, Ze rozpukani podle sméru Sierry Maestry se-
hrivalo velmi ddleZitou ulohu v geologickém vyvojl kry Oriente. Podél to-
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hoto sméru se oteviela vulkanickd pasma Sierry Maestry. Je tedy zfejmé,
#e vyznamnou ulohu hraly tyto zlomy jiz béhem kiidy a paleogénu. Poru-
$uji pak viechny mladsi uloZeniny; nejen to, v tomto sméru jsou Casto pro-
tazeny facie paleogénu [O. Kumpera, 1969/ Také recentni morfo-
logie je vyrazné ovlivnéna zlomy tohoto sméru. Nékterd pohofi predstavuji
hrasté, vyzdviZzené hlavné podle tohoto systému zlomu (napf. Sierra de
Nipe), jind maji monoklindlni stavbu, s tklonem k severu, modifikovanou
hrastovym vyzdvihem centrialnich ker proti kram okrajovym (Sierra
Maestra), Podle Ph. B. Kinga /1959/ pfredstavuje Bartlettv piikop
a prikop Oriente piikopovou propadlinu, vzniklou podél tohoto systému
zlom.

Z toho je ziejmé, Ze vyvo] kry byl ovliviiovin pohyby podél zlomi
systému Sierry Maestry dlouhodobé. Zlomy systému Sierry Maestry jsou
tedy patrné zlomy zalozené v mezozoiku, s pohyby, oZivovanymi az do
kvartéru, Poznamenejme jedtd, Ze nékteré zlomy tohoto systému se pova-
zuji za zlomy recentni. Napf. zlom Boniato u Santiaga de Cuba vznikl v
neddavné minulosti.

Druhé maximum ve v8ech diagramech odpovida systému p#i¢nych zlomi.
Je zajimavé, Ze thel sevieny obéma maximy zustiva ve vét§iné diagrami
prakticky stejny — 70 — 75°. Pouze v neogénnich vapencich je tthel pod-
statné mensi. To nasvédtuje tomu, Ze vyvoj obou systéml zloml probihal
soucasné.

Mnohem méné vyrazné je treti maximum, odpovidajici zlomovému sys- |
tému Sierry del Purial. Vyznamné&jii Glohy hraji tyto zlomy pouze v kry-
staliniku Sierry del Purial na vychodé kry Oriente. Je vSak pozoruhodné, |
ze takeé s témito zlomy se setkdvdme prakticky ve vSech utvarech, s vyjim-
kou kvartérnich uloZenin. Od nejstarSich hornin k mladsim viak jejich
detnost zietelné klesa. :

Analyza ukazuje, Ze vyvoj zlomid ve kfe Oriente probihal sekularné.
Segment zemské kiry v této Casti karibského prostoru, tvoreny prevdzné
metomorfovanymi horninami krystalinika typu krystalinika Sierry del Pu-
rial, byl rozpukan podél uvedenych tri hlavnich smérd jiz v predktidovém
obdeobi. Béhem ki'idy a paleogénu pronikla do tohoto segmentu intruziva,
kterd vyuzila k proniku hlavnich ruptur sméru ZJZ—VSV a SZ-—-JV.,
Soucasné postupoval proces dilatace ker podél dislokaci sméru Sierry
Maestry, vedouci k vylevim lav andesitového a rhyolitového sloZeni a na-
kupeni vulkanického pasma Sierry Maesiry a (patrné) podmoiského hi'be-
fu Caimani. Intruze a nakupeni vulkaniti vedly k zesileni zemské kury
ve ke Oriente. Dalsi pohyby podél dislokaci sméru ZJZ — VSV jiz neved-
ly k vyleviim lav, nybrz k tvorbé hrasti a pfikopovych propadlin (napf..
Sierry Maestry a Barlettova pirikopu). P#i tomto procesu spoluptisobily
i piiéné dislokace priblizné severojizniho sméru. Existence ,vysokych ker®.
a ,nizkych ker“ v takto vzniklé mozaice ker pak podminevala facialni.
vyvo/j paleogénnich a mladsich uloZenin fviz napt. O. Kumpera 18968,
1969/. ‘

Vyraznéjsi odchylku ve sméru dislokaci vidime pouze v diagramu neogén-
nich ulozenin. V neogénnich vapencich se vyznamné odchyluji pfi¢né rup-
tury do sméru SV — JZ. Tato odchylka je bezpochyby vysledkem zmény
v poli nap&ti, Pii¢iny této odchylky je obtiZné zjistit,
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Raz tektonického vyvoje kry Oriente

Zjisténé ruptury svédéi tedy spise o tom, Ze tektonicky vyvoj kry Orien-
- te koncem mezozoika a v kenozoiku probihal v neménném poli napéti. To se
- zd& nasvédéovat tomu, Ze vyvoj kry Oriente probihal ,na misté“ podle

piedstav fixistickych hypotéz. Velké horizontalni posuny hmot, pfedpo-
. kladané hypotézami mobilistickymi, by se zde musely odrazit v podstatné
; sloZit&jsi siti ruptur v horninich kry Oriente.

Uvedena zjisténi a zavéry plati pouze pro kru Oriente. Tato kra se odli-
iSuje od jinych ker, budujicich kubadnsky ostrov, podstatné nizsi mobilitou.
. Jeji pozdné mezozoicky a kenozoicky tektonicky vyvoj je charakterizovan
i prevahou radidlnich dislokaci nad tangencidlnimi zlomy a nad vrasami, jeZ

jsou, pokud existuji, vétSinou velmi ploché, Tektonicky styl kry je germa-
notypni. Nacpak mlady vyvoj zapadnéjsich ker Kuby je podstainé mobil-
néjsi a jejich tektonicky styl je bud mediotypni, nebo dokonce alpinotypni.
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