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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 P urial. The faul ts are 
mostly nonnal faults. They originated secularly from the Pre-Cretaceous Periods up 
to the Reoent Epoch and influenced by an important way the geological development 

t . of the whole Block of Oriente. At present time, the Block of Oriente represents a 
system of horsts and grabens. 

Abstrakt.: 
Zlomove systemy ve kre Oriente 

Kra Qriente je prostoupena ti'emi hlavnim i zlomov:Ymi systemy: systemem Sierry 
Maestry, plicn:Ym systemem a systemem Sierry del Purial. Zlomy techto systemu 
jsou ~Wnou poklesy. Vytvately se sekularne od ptedkffdoveho obdobi az po recent 
a vtznamne ovliviiovaly geologicky vyvoj cele kry, Dnesni tektonicky stav cele kry je 
soustava hrasti a pfikopu. 

0TaKap KyMnepa 

CliCTeMLI pa3JIOHOB uw6Lt OpHeHTe (Ky6a) 

[m,r6 y Op!!eHTe npocTynaiOT Tpa rnaBHbiX CHCTeMbl paa.llOMOB: cHcTeMa CHeppa Ma<>cTpa, rro­
rrepeqHaR CHCTeMa H CHCTeMa CReppa JJ.3JI IlypaaJI. PasnoMbt 3THX CI'ICT\IMo.IlPe.D-CTa llJI>IIOT co6oli ll 
OOJILIIlliHCTBe HopxaJILHhte c6pocbr. 3nt: C:liCTeMhi HOpxanLHbJX c6pocoB .popxHpoBaJIHCb .D-Onroe 
BJ>eMH C n epep.MeJIOBOI'O BpeMeHH AO COBpeMeHHOH 3TIOXH H Cyll.\eCTBeHHbiM o6pa30M· BJIHJIJIH Ha 
TeO.IlOrH'ICCKDe pa3BHTHC BCeH T"Jibl6hL C<JBpeMeHHbiH o6pa3 rJibt6hl <>TO C:liCTeMa rOpcTOB II r pa6e· 
HDB. 

Die Bruchsysteme in d er Oriente-Scholle (Cuba) 

Die Oriente-Scholle ist von drei Hauptbruchsystemen durchgesetzt: Sierra Maestra­
System, Quersys tem und Sierra d~;l Purial-System. Es handelt sich am meisten urn 
radiale Dislokationen. Diese Systeme entwickelten sich von den vorkretazischen Perio­
den bis zum Rezent und b eeinflussten in bedeutender Weise die geologische Ent­
wicklung der ganzen Oriente-Scholle . Heute ist diese Scholle durch die Systeme von 
Hors ten und Graben gebildet. 

Introduction 

Cuban Island represents a part of the Caribbean geosyncline which has 
been formed between the both American continents probably since Creta~ 
ceous Period /0. Kumpera - V. Skvor 1969/ . Together with the other 
islands of the Antilles it has a very expressive block structure. The Block 

*) doc. Ing., CSc., katedra geologie a mineralogic hornicko-geologicke fakulty VSB 
v Ostrave 
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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 t he other part of 
Cuba in the substantionally less intensive young tectonic deformations. On 
the other hand, t he 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 had 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 
su rface 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 syst ems of 
faults have been figured in the geological maps only schematically /see for 
example Yu. M. Pushcharovsky, A. L. Knipper and M. Puig-Rifa 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 in terpretation of the geological history of the Block 
of Oriente, but also for the scientifically substantiated 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 Block of Oriente./see 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 system s 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 t h e S i e rr a Mae s t r a f r a c t u r e s y s t e m 1 

because it ma nifests itself m ost conspicuously in this volcanic mountains. 
, This fa ult 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 system is t h e c r o s s f a u 1 t s y s t e m striking 
in theN - 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 Oriente. 

3) The third system is the fault system of the WNW - ESE up to NW -
SE direction. It may be designated as t h e fa u 1 t system of Sierra 
d e 1 P u r i a 1 . The faults of this system are present first of all in the me­
tamorphic rocks in the Sierra del Purial Moun~ains 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, ~.m..QSL.expr.es~;we -c._ 
~_t_l}~_f~glts of .the Sierra Maestr.a.. ~Y§.tem.. Some r.upt.ur:es.-of--this.s.ystem 
11},?-Y_be f~llowed wit~out interruption on, -~ di~tan(!e up _to 59_ km. Also some 
transversal !aults 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 belongs 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 faults 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 m ountains, 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 striking along the southern coast from the vicinity of Candelario 

! over Cuevas del Turquino to the north vicinity of Chivirico. It 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 

' o f . t h e s o u t h c o a s t . It breaks as the volcanic rocks of Paleogene 
and (?) Upper Cretaceous age as the intrusive bodies of quartz diorite 
which penetrate them. 

Likewise, on the northern rim of the Sierra Maestra Mountains several 
parallel 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 Mae s t r a margina l fa u 1 t e d 
zone. 

·The faulted zones parallel to the axis of the Sierra Maestra Mountains 
have the same direction as t he submarine Caiman Ridge. · Probably, the L! 
Caiman Ridge represents the west c~mtinuation of the volcanic mountains 
of Sierra Maestra /0. Kumpera- V. Skvor 1969/. It 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 m etamorphic rocks 
(Pre-Creta ceous 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 B o n i a t o f au 1 t 
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 intrusive body and the 
sediments of the Cretaceous and younger age in its vicinity as well. The 
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Sierra de 1 M i c a fa u l t, which can be followed fr om the northern 
vicinity of La Prueba over Sierra del Mica up t o the north-western v icinity 
of La Quijada, belongs to t he most significant ruptures of this area. It 
disturbs the Paleogene beds in the central part of Oriente in the Cauto 
Basin. T h e s o u t h e r n m a r g i n a 1 f a u 1 t e d z o n e o f S i e r r a d e 
N i p e bordering this mountains and the Cauto Basin, r uns aproximately 
in the same direction. It continues to the NE up to the Sagua de Tanamo 
Bay. Likewise, t h e c e n t r a l f a u 1 ted z o n e of S i e r r a de N i p e 
belongs to the faults of the Sierr a Maestra fault system, as well as the 
N i c ar o fa u 1 t which lim its the Sierra de Nipe intrusive body to the 
north. Last three mentioned faults and faulted zones are not exactly pa­
rallel. They converge into the vicinity of the Sagua de Tanamo 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 dir ections. 

TTansversal fault system 

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

Transver sal faults are very importan t structural features in the vol canic 
mountains of Sierra Maestra . Beginning from the eastern part of Sierra 
Maestr-a, t h e R i o S i l a n t r o s f a u l t belongs to the main ruptures of 
this system. It may be observed from the neighbourhood of Cieneguilla in 
the north up to La Marea del Portillo on the southern coast. T h e C am a -
ron G ran d e f au l t passes from the southern coast from the locality 
of its name nor thward over the mountain Pico El Frijol up to the SW 
vicinity of Cayo Espino. Th e A l to d e l M a c i o fa u 1 t 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 th e 

, La Mag d a 1 en a f au 1 ted z one . It runs from the southern coast near 
La Magdalena northward up to the eastern vicinity of Zarzal . R io T u r­
qui n o f au 1 t reaches furthermost to the nor th. 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. Th e 
Pun t a B a y am i t o f au 1 t e d z on e represents a set of subparallel 
faults which can be followed from Punta Bayamito on the southern coast 
owr the granitoid elevation , El Diablo v icinity up to the vicinity of El 
O.Ojo and Pueblo Nueve on the northern slope of Sierr a Maestra. 

On the eastern margin of Sierra Maestra, the graben of the Santiago d e 
Cuba Basin may be observed. Its westernmost dislocation is the E l Cob ­
r e fa u 1 t. All the transversal faults of Santiago de Cuba vicinity form 

" the C a u I t e d z o n e o f S a n t i a g o d e C u b a . Besides the very known 
El Cobr e fault, th e C a ba nas fa ult , San J ose fa ult, 
P u n t a M o r i 11 o f a u 1 t and S a n J u a n f a u l t belong to this struc-
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Fig. 2: Rose diagram showing the strikes 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 
~uthors believe that the graben of the Santiago de Cuba Basin originated 
during the Miocen Epoch. The graben interrupts the Sierra Maest ra horst. 
East of the graben, in the Gran Piedra Mountains, the transversal fault sys­
t~m is less evident. Let us mention the Al to de Esc and e l faulted 
z on e , which passes from Del Pozo up to the vicinity of El Cristo. Anot­
her rupture in this part of the volcanic . mountains is t h e S i b o n e y 
f Sl u 1 t , which may be followed from Siboney on the southern coast 
northward up to El Oro. 

In the northern part of the Block of Oriente, a conspicuous San Be ­
n i t o f a u l t may be observed. It disturbs the Eocene sediments of the 
Cauto Basin. The ultrabasic body of Sierra de Nipe is limited on the 
west by the transversal faulted zone, which continues southward up to t he 
vicinity of El Manzano and northward reaches the vicinity of Jubal. It may 
be designated as t h e E 1 M a n z a n o - P i n a 1 i t o - J u b a 1 f a u 1 t e d 
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 fa u 1 ted zone of 
M a y a r i . This zone fol1ows 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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r ..... 3: Rose diagram showing the strikes of the faults in the ultramafic intrusive 

bodies in the Block oi Oriente. 
M - 1 mm = 1 km, intervals 5° . 

. il\'('!dler with the faults of the Sierra Maestra system they form a system of 
1he upthrown and sunken blocks of the horst structure of Sierra de Nipe. 

South of the Sierra de Cristal Mountains, the Eocene series ar e disturbed 
IJ.y- t h e t r a n s v e r s a l f a u l t e d z on e o f R i o B a y a t e , which is 

:.Jeoominated according to the rio following partly the rupture. The faulted 
i zom.e may be observed from Cuneiro in the south northward up t o Cala­
·boras. To the east of here, a wide fa u I t e d z D n e of S i err a Mag u e y 
,disturbs the Cretaceous and Paleogene beds and. the ultrabasic intrusive 
,nJC:ks as well. It passes northward of the area between Sant a Fe and Santa 
Cruz on the south up to the area between Sagua de Tanamo and Canavora. 
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The transversa 1 fault of Verde M o nt e r epresents one of .the 
most expressive ruptures in this part of Oriente. It divides pract ically all 
the eastern part of the island passing from the eastern vicinity of Guanta-

r 

Fig. 4: Rose diagram sh owing the strikes of the faul ts in the rock s of P aleocene age 
in the Block of Oriente. 
M ~ 1,5 mm = 1 km, intervals 5°. 
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immo Bay over Verde Monte up to the northern coast in the eastern 
.:vicillity of Yaguanegue Bay. 

"J'he eastern part of the Block of Oriente is penetrated by very den$e 
'·Bines of the transversal faults. But the faults of the north-east strike are 
1 often crossed by the faults of the Sierra Maestra system and by the faults 
j of the Sierra del Purial system as well, so that it is very difficult to follow 
r Idle ruptures on a long dis tance. Nevertheless, some more conspicuous 
faulted zones and independent faults may be seen i.n the varied block 

; mosaic of the eastern par t of Oriente. In the Oligocene beds north of Tor­
: tuguilla t r a n s v e r s a 1 f a u 1 t e d z o n e o f R i o Y a t e r a s can be 
: observed. Rio Yateras river passes in its upper course partly along this 
2Dfte. In the north, this zone reaches up to the stream head of Rio San 

. Andres. East of the northern end of this zone, t h e f au 1 t e d z o n e of 
the w e s t e r n p a r t o f C u c h i ll o s d e T o a begins to strike to the 
north. This faulted zone may be followed up to the southern vicinity of 

' Mea. Its faults disturb as the Eocene and Oligocene beds as the ultrabasic 
; :mck.s. T h e f a u l t e d z o n e o f R i o S a b a n a l a m a r represents another 
ez:pressive transversal faulted zone in the eastern part of Oriente Province. 

, '1'be lower course of Rio Sabanalamar follows this zone. The faulted zone 
j separates the metamorphic rocks of Sierra del Purial from the Oligocene 
beds in the south. In its northern part, it disturbs the metamorphic rocks 

; .and the ultramaphic and basic rocks of the Cuchillos de Toa intrusive body. 
I 'ftUs faulted zone is expressively developed still near Punta Gorda on the 
~ northern coast. 

The San Ant o nio d e 1 Sur fa u 1 t r epresents the most conspi­
. cuous rupture of the metamorphic rocks of Sierra del Purial. It begins 
. uear San Antonio del Sur on the southern coast and passes across the whole 
: metamorphic massif up to the ultrabasic intrusive body of Cuchillos de 

' ; 'roa. East of the San Antonio del Sur fault, shorter ruptures-the Bahia 
' de Jar a g u a f au 1 t and th e P 1 a y a P i n c a fa u 1 t may be observed. 
· .A very known mountain - Lorna el Yunque is disturbed by a transversal 

fault, which may be denominated as t h e L o m a e 1 Y u n q u e f a u l't . 
East of here, th e Bar a co a fa u 1 t occurs. All these shorter ruptures 

, disturb the ultrabasic and basic rocks and metamorphic rocks as welL 
~ 
"-

I · 
Sierra del Purial fault system 

I This system is conspicuously developed only in the metamorphic massif 
; fJil. Sierra del Purial Moutains in the eastern part of the Block of Oriente 
~ amd in the nearest vicini ty of the massif. The fa u 1 ted zone of P u­
f ria I e s d e C au j e r i beginning in the Oligocene beds north of Palen­
; 'l,llllito and passing over Puriales de Caujeri up into the metamorphic massif, 
~nts one of the most expressive ruptures of this area. Its continuation 
is formed by t h e f a u 1 t e d z o n e o f S i e r r a d e I m i a s , which pas­

: RS. from these mountains up to the Miocene beds on the south coast 
[ JDeB.r Playitas. North of here, the met amorphic rocks of Sierra del Purial 
: BlaSSif are separat€d from the ultrabasic intrusive body by the faults o.f 
t h e f a u 1 t e d z o n e o f L a F a r o l a and by t h e L o m a d e 1 S a 1 t o 

! ' del In d i o fa u l ted z one . These zones are here denominated after 
: ebe peaks lying in blocks limited by the faults. The northwestern part 
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of the metamorphic massif is disturbed by t h e P i c o G a I a n f a u 1 t e d 
zone. 

Outside the metamorphic massif of Sierra del Purial, the expressive 
faults of this system are rather sporadic. The fa u 1 t of Min a La! 
Melba in the ultrabasic intrusive body of Cuchillos de Toa Mountains 
is one of these sporadic ruptures. East of here, the Sierra de Mateo 
fa u 1 t and other shorter parallel faults occur. The Upper Cretacesous beds 
south of Sagua de Tanamo Bay are disturbed by the Sa g u a d e T a - : 
n am o fault. Near the southern coast of Oriente Province, some spo­
radic ruptur€s have the strike of the Sierra del Purial system. T h e 

l 

r 

Fig. 5: Rose diagram showing the strikes of the faults in the rocks of Eocene age in 
the Block of Oriente. 
M -1 mm = 1 km, intervals 5°. 
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f:Cuatro Camino s fault, Sierra de L os Ciegos fault, Rio . 
~·Bacan a o fa u 1 t, Laguna S i g u a fa u 1 t , La Per 1 a fa u 1 t and 
r Caba n as fa u 1 t belong to these ruptures. East of Santiago de Cuba, 
~· IJi Cobre Formation is disturbed by the E l Cane y fa u 1 t and 
; 0 e ail: a f a u 1 t . Very short ruptures of this system may be sporadically 
~ absen•ed also in the Sierra Maestra Mountains. 

1 
Time distribution and space distribution of the ruptures 

[ Studies of the directions of the r uptures and of their frequency in diffe­
~ RDt parts of the stratigraphic column have been done. These studies can 

ldluw. either the stability. or t~e changes of the strain fiel~. For th_is purpose, 
Ole frequency of th e d1rechons of the ruptures are frgured m the rose 

. diagrams constructed by the author and his fellow-workers on the basis 
~· 4 the author's m easurements for each stratigraphic system or series, which 
~ .-e developed in the block of Oriente.1) 
~ The analysis shows that the majority of the diagrams has two peaks (fig. 
: 1 - 8). I n all diagrams the most conspicuous peaks are formed by the 
; npmres or the longitudinal faults of the Sierra Maestra fault system. It 
r - evident that there are slight variations of the directions of faults in 
j ,IEfterent series, but they can be explained by different mechanical qua­
' 1!i.ties of the rocks. It is clear that the fracturing in the Sierra Maestra 
1 clliRction played a very important role in the geology of the Block of 
' Oriente during the large Mesozoic and Kainozoic evolution. In this direc­
; llliil:lm:, the volcanic zones of Sierra Maestra originated during the Late Cre-
1 taoeous and Early and Middle Paleogene Epochs. The facies of the Paleo­
; cene rocks are often elongated in this direction .The internal structure of 
· IIIJIDe intr11sive ultrabasic rocks testifies the intrusions along this direct ion 

• well/0. Kumpera 1968, 1969/ . The faults of this fault system influence 
lbe· recent morphology of the Orien te Province. Some faults of this fault 
system are considered to be recent faults. F or example, the Boniato fault 
.~Santiago de Cuba originated during the Recent Epoch. Some moun~ 
tams of Oriente represent the horsts upthr own mainly along the faults of 

, tbe Sierra Maestra system (Sierra de Nipe, Sierra Maestra). It is very 
'I· probable that the horst structure of the Siera Maestra Mountains has its 
, C!Uiltinuation in the mentioned submarine Caiman Ridge. According to Ph. 
! B.. King /1959/, the Bartlett and Oriente Trench represents a graben, 
i -=iginated along this fault system.2) Likewise, the course of the southern 
: :dlareline of Oriente is influenced mainly by this direction. From the above 

I!Diel!ltioned facts the longtermed movements along these faults are evident. 
· Omsequently, the faults of Sierra Maestra system represent the ruptures 

fuunded already during the Mesozoic Era and influencing the geological 
eomlution of the Block of Oriente up to the Recent Epoch. 

( "nte second peak in all the rose diagrams constructed· lies in the direction 
1 .fill the transversal faults. Comparing the diagrams, an interesting relation 

.may be seen: the angle between both maxima r emains constant in the rna-

' The boundaries of the stratigraphical units h ave been taken from the geological 
map of A. Nunez Jimenez and col. (1962). 

2J 'Ibis situation is well seen in the cross section through Oriente and a p art of the 
Barlett Trench published in the a uthor 's previous work /0. Kumpera 1969/. 
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Fig. 6: Rose diagram showing the strikes of the faults in the Oligocene beds in the 
Block of Oriente. 
M~0,5mm = lkm, intervals 5°. 

jority of the diagrams. This fact indicates the synchronous evolution 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 maxim'um is less conspicuous. It coresponds to the direction! 
of the faults of the Sierra del Purial fault system. It is evident, that these

1 
faults played an expressive role only in the metamorphic massif of the1 

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 /0. Kumpera and V. Skvor 1969/. This tectonic direction plays 
probably a very significant r ole in th e cen tral part of the island, bu t it is 
subordinat e in the geological development of the Block of Oriente. 

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

Two principal groups of tectonic hypothesis exist as far as the tectonic 
evolution of the Caribbean region is concerned . The mobilistic h ypothesis 
suppose the farreaching sh ifting of the t ectonic blocks. Such a hypothesis 
was descr ibed e. g. by J. J. Corral /1941/ . He supposed that the islands of 
Great Antilles we1·e joined with the Southamerican continen t up to the 
Miocene Epoch. They drifted to the north to their presen t position only in 
the Miocene Epoch. Likewise, H. H. Hess and J . C. Maxwell/1953/ suppo­
sed faiTeaching mov€ments of the blocks along the great fault bordering 
the Bartlett Trough to the south and north. According to these authors, 
some blocks were shifted from the area of presen t Yucatan to the east. H. 
,J_ MacGillawry (1970) presented a hypothesis of the rotation of the whole 
Carribean ar ea and of the tr anslation of the blocks. The second group of 
the hypothesis explains the geological evolution of the Caribbean region 
without an y expressive shifting of the lithosphaer ial segments. Such a 
fixistic h ypotheses were descr ibed e. g. by G. Furrazola-Bermudez and 
m !L /1964/ and by 0 . Kumpera and V. Skvor /1969/. 

Analysing the dir ections of the ruptures and their representat ion in the 
series of different age, we can draw a conclusion of the distribution of the 

, slrain in this crust segment and define the changes of the strain du ring 
. the development of the Caribbean geosyncline. The results of such an 
analysis may suggest the translation of the blocks or the geological develop­
lJIIIIIellt ··in situ" . F irst of a ll, the pr oblem of the evolution of the ruptures 
um:st be d ecided, viz. it must be resolved if the faults originated all at once 
.a the end of the evolution of the Block of Or iente or if they developed 

e'during the longtermed Mesozoic and Kainozoic evolution. Several reasons 
.c,m:ve evidence for the second supposition. Firs t of all, the distribution of the 
!1111ptures remains the same in all the rocks of different age (with the 
fJDentioned exception of faults in the Neogene series) starting from t he 
~aetamorphic rocks of the Sierra del Purial Mountains and finishing by the 
:Recent limestone. At the same time, th e decrease of the frequency of the 
r:;&w~ts may be seen without any expressive changes of the strikes. Describ­
~iDg the faults of different systems we have demonstrated the important 
)I'DI!e played by the faults in the volcanic and magmatic activity during the 
,Cretaceous and P aleogene Periods, the influence of the faults of the Sierra 
· Jlllaestra system in the origin of the Paleogene facies etc. Ail these facts 

•1·ksfify the old origin of the three main fault systems and secular move­
. mens along them. 

According to t he 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 metamor phic rocks of the probably variscian origin was penetrated by 
! tile main fault systems described above already during th e P re-Cretaceous 
L Periods. During the Cretaceous and Paleogene P eriod the rupt ures of the 
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Fig. 7: Rose diagram showing the strikes of the faults in the Neogene beds in 
Block of Oriente. 
M- 2 mm ""' 1 km, intervals 5°. thl 

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 Sierr a Maestra Mountains and (probably) of the submarine Caiman 
Ridge arose. The intrusions and the accumulation of the volcanic 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 0. Kumpera 1968, 1969/ . 
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Fig. 8: Rose diagram showing the strikes of the faults in the Qua rternary beds in the 
Block of Oriente. 
M- 1 mm = 1 km, in tervals 5°. 

l A more expressive deviation of the fault direction can be seen only in 
~ the Neogene deposits (fig. 7), where the transversal ruptures deviate into 
;1he NE- SW direction. Without doubt, this deviation represents the result 
:af the change of the strain field in the Block of Oriente either already 
ltfming the Neogene Period or on the Neogene-Quarternary boundary. It is 
··Rry difficult to evaluate the cause of this change. The present author 
llelieves 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 

i Cbe mobilistic hypotheses is of no account . 

The character of the tectonic evolution of the Block of Oriente 

The verified faults testify that th e tectonic structure of the Block of Ori­
ente was formed during the Late Mesozoic and Kainozoic Eras tinder the 
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· contr.oll 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 t he B~ock 
of Oriente. This block differs from the other blocks of the island. first of 
all by smaller mobility /see also 0. Kumpera ~ V. Skvor 1969, p. 44/. Its 
Late Mesozoic and Kainozoic 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 

Zlomove systemy ve kfe Oriente 

K.uba predstavuje soucast karibske geosynklinaly, jez se vyviji mezi obe­
ma a..T.ericeymi kontinenty patrne od spodni kfidy. Spolu s dalsimi ostrovy 
Antill rna v)rraznou blokovou stavbu ( 0 . K u m p e r a - V . S k v o r 
1969). Kra Oriente zaujima mezi krami kubanskeho ostrova zvlastni p osta­
veni. Pfedstavuje nejstabilnejsi geologickou jednotku celeho ostrova. Vy­
voj teto jednotky se odliSuje od ostatnich casti ostrova podstatne mene in­
tenz:i\'nimi mladymi tektonickymi deformacemi. Na druhe strane se kra 
Oriente vyznacuje neobycejne intenzivni magmatickou a vulkanickou cin­
nosti y ki:·ide, v paleocenu a eocenu. 

Hlavni smery ruptur 

, Jak je patrno z pfilozene mapy ruptur, v cele kfe Oriente dominuji rup­
, tury smeru ZJZ - VSV (h 4 - 5), ktere muzeme oznacit jako z l om o v )' 
j .s y s t e m p o h o f· i S i err y M a e s t r y , nebof se nejvy razneji projevuje 
! v tomto nejvysSim kubanskem pohofi. System Sierry Maestry je patrny v 
! cele ki·e Oriente. Jinym napadnym systemem je s ever o j i z n i s y s­
~ te m . u nehoz pozorujeme mirnou variabilitu do smeru SSV - JJZ az do 

: ~ :sneru SSZ - JJV. Tf·etim vyr aznym systemem je system smeru ZZS -
I YVJ az SZ - JV, jcjz muzeme oznacit jako system p o h or i S i err y 
·l de 1 Pu r i a 1. S tim to syst emem se setkavame pfedevsim v tom to pohori 
_ r Da v~·chode provincie Oriente, v ostatnich cast ech kry se bud' nevyskytuje, 

W>bo je vyvinut pouze sporadicky. 
Napadny na vsech zjistenych rupturach je jejich znacne primocary pru~ 

leh. a to casto b ez ohledu na pruchod ruznymi geologickymi jednotkami. 
.fin~!l1 napadnym jevem je vzdalenost, na kterou lze rupturu sledovat. Nej­
wjraznejsi je v tomto ohledu system Sierry Maestry, jehoz nektere ruptury 
mirieme bez preruseni sledovat az na vzdalenost 50 km. Vedle toho jsou 
..sak i ruptury kratke, sledovatelne jen na vzda lenost nekolika krn. VetSina 
lii'Upl:ur j sou poklesy. 

Zastoupeni ruptur v ruznych utvarech 

Sledovani sm eru rupiur a j ejich cetnos ti v r thnych utvarech muze uka­
• t. zda v ruznych udobich se ruptury tvoi-ily v e s tejnem p oli napeti nebo 
8la doslo behem vyvoje kry Oriente k vyraznym zmenam v rozlozeni na­
peti. ktere by se odrazily ve vzniku odlisnych syst emu ruptur. Ce tnos ti 
8met"l.i ruptur v ruznych utvarech jsou zobrazeny ve Stinyho diagramech 
,-.a obr. 1 ~ 8. Je zfejme, ze ve vsech utvarech jsou diagram y zretelne 
drouvrcholove. · 

Nejv)Taznejsi vrchol tvofi ve v sech pfipadech zlomy podelneho systemu 
ZJZ- VSV, tj . zlomy systemu Sierry Maestry. V ruznych utvarech se sice 
jprojevuji mirne variace smeru (az lOe), ty je vsak mozne vysvetlit materia­
l b---j"'Ili rozdily. J e zfejme, ze v celem vyvoji kry Oriente neztracel ten to 
r:sm.er ruptur dominantni ulohu. 
· Je mozne predpokladat, ze rozpukani podle smeru Sierry Maestry se­
;llrilvalo velmi dulezitou ulohu v geologickem vyvoji kry Oriente. Podel to-
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hoto smeru se otevrela vulkanicka pasma Sierry Maestry. J e tedy zrejme, 
ze vyznamnou ulohu hraly tyto zlomy jiz behem kfidy a paleogenu. Poru­
suji pak vsechny mladSi ulozeniny; nejen to, v tomto smeru jsou casta pro­
tazeny facie paleog€mu I 0 . K u m per a, 1969/. Take recentni morfo- · · 1 

logie je vyrazne ovlivnena zlomy tohoto smeru. Nektera pohoti predstavuji 
hniste, vyzdvizene hlavne podle tohoto systemu zlomu (napr. Sierra de 
Nipe), jimi maji monoklinalni stavbu, s uklonem k severu, modifikovanou 
hrasfovym vyzdvihem centra.lnich ker proti kram okrajovym (Sierra 
Maestra). Podle P h . B . K i n g a /1959/ pfedstavuje Bartlettuv pfikop 
a pfikop Oriente pfikopovou propadlinu, vzniklou podel tohoto systemu 
zlomu. 

Z toho je zrejme, ze vyvoj kry byl ovlivnovan pohyby podel zlomu 
systemu Sierry Maestry dlouhodobe. Zlomy systemu Sierry Maestry jsou 
tedy patrne zlomy zalozene v mezozoiku, s pohyby, ozivovanymi az do 1 

kvarteru. Poznamenejme jeste, ze nektere zlomy tohoto systemu se pova­
zuji za zlomy rece;ntni. Napf . zlom Boniato u Santiaga de Cuba vznikl v 
nedavne minulosti. 

Druhe maximum ve vsech diagramech odpovida systemu pficnych zlomu. 
J e zajimave, ze uhel sevfeny obema maximy zustava ve vetsine diagramu 
prakticky stejny - 70 - 75°. Pouze v neogennich vapencich je uhel pod­
statne mensi. To nasvedcuje tomu, ze vyvoj obou systemu zlomu probihal 
soucasne. 

Mnohem mene vyrazne je tfeti maximum, odpovidajiciz1omovemu sys- ~ 
temu Sierry del Purial. VyznamnejSi ulohy hraji tyto zlomy pouze v kry­
staliniku Sierry del Purial na vychode kry Oriente. Je vsak pozoruhodne, . 
ze takes temito zlomy se setkavame prakticky ve vsech utvarech, s vyjim­
kou kvarternich ulozenin. Od nejstarsich hornin k mladsim vsak jejich · 
cetnost zfetelne klesa. · 

Analyza ukazuje, ze vyvoj zlomu ve kfe Oriente probihal sekularne. 
Segment zemske kury v teto casti karibskeho prostoru, tvofeny pfevazne 
metomorfovanymi horninami krystalinika typu krystalinika Sierry del Pu- : 
rial, byl rozpukan podel uvedenych tti hlavnich smeru jiZ v predkridovem 
obdobi. Behem kfidy a paleogenu pronikla do tohoto segmentu intruziva, . 
ktera vyuzila k proniku hlavnich ruptur smeru ZJZ - VSV a SZ - JV. : 
Soucasne postupoval proces dilatace ker podel dislokaci smeru Sierry 
Maestry, vedouci k vylevum lav andesitoveho a rhyolitoveho slozeni ana­
kupeni vulkanickeho pasma Sierry Maestry a (patrne) podmorskeho hfbe­
tu Caimanu. Intruze a nakupeni vulkanitu vedly k zesileni zemske k\iry 
ve kfe Oriente. DalSi pohyby podel dislokaci smeru ZJZ - VSV jiz neved­
ly k vylevum lav, nybri k tvorbe hrasti a pfikopovych propadlin (napf. : 
Sierry Maestry a Barlettova pfikopu). Pfi tomto procesu spolup\isobily 
i pficne dislokace pfiblizne severojizniho smeru. Existence ,vysokych ker'; 
a ,nizkych ker" v takto vznikle mozaice ker pak podmiiiovala facirilni . 
vyvoj paleogennich a mladsich ulozenin /viz napf. 0. K u m p e r a 1968,i 
1969/. ' 

Vyraznejsi odchylku ve smeru dislokaci vidime pouze v diagramu neogen­
nich ulozenin. V neogennich vapencich se vyznamne odchyluji pficne rup­
tury do smeru SV- JZ. Tato odchylka je bezpochyby vysledkem zmeny 
v poli napeti. Pficiny teto odchylky je obtizne zjistit. 
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Raz tektonickeho v;Yvoje kry Oriente 

Zjistene ruptury svedci tedy spise o tom, ze tektonicky vyvoj kry Orien­
, te koncem mezozoika a v kenozoiku probihal v nemennem poli napeti. To se 
· zda nasvedcovat tomu, ze vyvoj kry Oriente probihal ,na miste" podle 

pfedstav fixisticky-ch hypotez. Velke horizontalni posuny hmot, pfedpo­
. kladane hypotezami mobilistickymi, by se zde musely odr.azit v podstatne 
! slozitejsi siti ruptur v horninach kry Oriente. 
. Uvedena zjisteni a zavery plati pouze pro kru Oriente. Tato kra se odli­
! suje od jinych ker, budujicich kubansey ostrov, podstatne nizsi mobilitou. 
1 Jeji pozdne mezozoicky a kenozoicky tektonicky vyvoj je charakterizovan 
I pfevahou radialnich dislokaci nad tangenchllnimi zlomy a nad vrasami, jez 

1
jsou, pokud existuji, vetsinou velmi pioche. Tektonicky styl kry je germa­
notypni. Naopak mlady vyvoj zapadnejsich ker Kuby je podstatne mobil­
nejsi a jejich tektonicky styl je bud' mediotypni, nebo dokonce alpinotypni. 
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