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OTAKAR KUMPER A *)
GEOLOGICAL EVOLUTION
OF THE SIERRA DENIPE MOUNTAINS
WITH REGARD TO THE GEOLOGICAL HISTORY
OF THE BLOCK OF ORIENTE (CUBA)

Abstrakt:

On the basis of the stratigraphic and tectonic studies of the southern part of the
Sierra de Nipe Mountains in Criente Province of Cuba the geological historv of the
Block of North Oriente is given in the present paper. The block structure of saxonic
type of the Block of North Oriente and its synsedimentary development has been
ascertained. The Upper Cretaceous and Paleogene evolution of the Block of North
Oriente is compared with that one of the Block of South Oriente. Both blocks are
delined as new geological units. These two units of the most eastern geological unit
of Cuba - Block of Oriente - show a very strong polarity in their geological evolution.
the former being a stable saxonic block and the latter forming a mobile Sierra
Maestra Paleogene Volcanic trough sinking intensively during the Upper Cretaceous -
[.ower Eocene Epoch. No indications of the s. ¢. Cuban Orogeny were found. The
structure of the Block of North Oriente can be explained by radial tectonic movements.
The Block of South Oriente was more mobile and shows a slight folding. The folding
took place during Late Eocene Age accordinz to diastrophic flysch character of San
[Luiz Formation.

Geologie pohori Sierra de Nipe s ohledem na geologicky vyvoj kry Oriente
(Oriente, Cuba)

Pohori Sierra de Nipe je souéasti nejvychodnéjsi geologicke jednotky Kuby - kry |
Oriente (O. Kumpera, V. Skvor 1968). Geologie a geologicka historie je zajimava jiZ
- toho hlediska, Ze oblast je ¢asti mladé orogenetické zony, jejiz mlada geologicka histo-
rie je obrazem prehistorie geologicky hotovych vrasovych pasem. ‘

V praci je podana stratigrafie svrchnékfidovych a puleogenmch souvrstvi a vy-
svétlen vyvoj kerné germanotypni stavby jizni ¢éasti Sierra de_ Nipe (tab. I — 'IV), jejl
synsedimentarni vyvoj a vliv na facialni obraz svrchnék_i‘fgimrych a paleoge;nmch sedi-
mentd (obr. 1 —4). Jsou definovany dvé nove geologicke Jedno_tk_v kr}«' Oriente — kra
Severniho Oriente a kra Jizniho Oriente (obr. 6). _Geolu'gm}_c_a analyza téch_to d\fou
jednotek vede Kk poznani jejich polarity v geologickt—;m vy voji (qbr. 5)._ Prvni z f];gr!
je od nejsvrchnéjsi kiidy stabilni krou s ge-l‘maqotypnl st,a_quu. Ma relam‘\'né staupa_;ncl
tendenci a v nadlozi kridoveho (?) ultrabasického mtruswmheo télesa Sierry de Tp;
jehoz intruze patrne kru relativné konsolidoyala, ma pouze ten}mu pokz_'y_vku'svrc neé-
kridovych a paleogennich sedimentu. DI‘L‘lhap Z m(':h byvla v Ine_-J.svrchpéJSI kht;};lé tasl ’pot
satkem paleogénu vulkanickym submarinnim prikopem (prikop Sierry esr!:g{ 5
klesajici tendenci. Nahromadily se v ni az 6000 m mocne vqlk'amcke serm:g s.-::».n.rvwV;_l 1
El Cobre. Ve stifednim eocénu se vyvoj obou Jedn_ot,elf VYrovnava, vulkf-m N ;ﬁlm labé
vrasnéni probéhlo ve svrchnim eocénu, kdy mobilnéjsi kra Jizniho Orien f‘dféa séésti
zyrasnéna. VvV mobilni zéné pfi styku obou ker soucasné sedimentuji diastrolicke, 2

flydové sedimenty souvrstvi San Luiz.
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Sierra de Nipe represents one of the block mountains which form together
IIEH most eastern large geological unit of Cuba Island - the Block of Oriente
ol BOCTOUNOH 1EONOTHUECKON CMNULN When studying the geological evolution of Sierra de Nipe, we can explain
JACThR) CAMEVE m: '

. MONOTHYMECKAR HUTOPRR JTPEA the principal features [ the veol 'y — ,
CGAOTHA W TEOA0THUeCKAR | . | R catures ol the geological development Of ( ¢ a1
l::,at'l'?"" M[.m\ﬂuil l'lpl‘ll{ﬂlll'l'I'IlH"l‘l(HH SO W, ) [ [h m.dln [Jdl’t Uf

the Block of Oriente. This mountains lie v | R
O OOPNHPORRHNMK CKAAR , CThis mountains lie on the boundary between two smal-

lopssiit xpeter Cuneppa ae Hupe saraneios

: ' 1OO8 1)
onauwn Opsewta (O. Kysuepa, B llxesop
POpMaumn UpuenTta |\ l 23R eTCA

' | o ralte
CPABANIOT MMTEPeC, TAK KaK JanHasn | B ) - " o i ¥ CRRE T S |
SOMDE BOSANAN WCTOPHA KOTOPOIl WRANCTCH HPAMCTOPMER 0 ler geological units which form the western part of the Block. The paper
— ' l'l.l.) '(\H‘i : ¢ % ak (¢ AV " . . .
W—— - MEAORKMX W HAJCOTCHHMX CRUTY P nts a contribution [[.’ the deve lopment of the block structure of the
. ‘h ONMCNBACT CTPATHIPaGHI BEPXHTHE: Co : i voung orogenic zone of Antillean region which was discussed i o Sl e
B nvBamKyeMO#l craThe anTOp OHHUWEAL | ot wactTn CHeppa ae Hupe (raba. 1 - 4), : ’ region which was discussed in the previous
TDOCH PRHROI QYT < > - : 2
& Ofhackaer paamMyEe FEpMANOTEE ”‘“”M“P::na IpHYK) KAPTHHY BEPXHEMCJOBRIX H TNAJED paper (O. Kumpera-V. Skvor., 1968 ) .
g Hoe¢ DASBATHC W BRAMAHME HA gk Y Y CONOTHHOCK M X T e . i i . .
R S :h:r‘ | 4). B crarhe NOZACTCA Onpeaesenne AmyX H““ll::m::::’:{ ()l'rr:lltn-r; Fhe present paper is the result of the field studies made by the group of
FEHMMX CeAMMENTO = | 4 aira w bopMalHs (HOTO PR ' ; . Vopnselc C =
fl'-‘a"“u L@\"‘NJL{HH "‘)I‘HE‘HI'.I ¢t-lilihirlllllﬂ L t‘*}ll‘,tplluiﬂ l,)}ﬂl{!ifﬁl W LI)UP"! 11l (lll)(ll] tll](i ( I‘:t'('}l n“'”ll-"""ﬁ ()I- 1}1{‘ ])(‘

A1t vy s .y - - e
; rux ABVX CAHHMIL CHHACTEABCTBYCT O NAPANACARHOCTH HX Ten- F Or £ Qi y freil tment of Ge f)]()ﬂ}" of the Unlvers]ty
(pmc. 6). ['eomor H‘iﬁi“‘:‘ mm;:“l‘l‘:::‘ﬂ: na m'n. OT CAMOIO REPXHEro Mena AHLAETCR yCTORUHRBON O riente ol Santiago de Cuba.
AOTMNECKOro passurTusd (puc. J). HICPR : '

' - W ' "4 b/ LT .h f '\‘T‘“ Uﬂ‘!l)':HTf'-ﬂ }‘tlli “iil T L} a ’ L ' L B B . & » . " - g 1 . ™ - ] .
popmaimed, o6aazanue FEPMAHOTUITHRIM  CTPOCHHEN Oxa Xapakrepuayt L”“ ress CHODONE B¢ [he region under detail hllldy includes the southern part of Sierra de
; 1 . « b | | - 3 ) . @ “1XqQ | ' ]llil"irt‘“ '".] ( 1 o W !
: oundl ; sog1e MEAOBOTO (7)) VATPAOCHORHOIO M _
PACTANIIEN TCHICHIITMER | B KRR

omaaa GOPMAIMI, WMECTCH TOML Nipe south of its highest point Loma de la Mensura and the southern border
a i y' » ' . ¢ % > 1 ‘..1 llll " ht}]'[fi_‘.ﬂ“ :ll! ln I : : ‘:ﬂ . ‘ | I - 4 L] ' " . \ L] - . ] ’ i (1 ¥ ' LR 1.: L . . . -
SRS, ETPyens l-.OTU]l’*IU.{ ‘:1“:::::: I:IT::::'-:WH1:\1 CemiMenTon, BTOpas eaMuuila HaXOAWTCH B of the mountains which is formed by Tierra Carsica de Pedernal. On the
KO TOMKOC MOKPHTHC BEPXHEMEN 1. X CCd

M MEte. B HAWAZE NAJNCOTEHA NPEACTARIAIA coBOM BYAKAHNUCCKHIT CYOMAPHHHBIN KO south, the studied l'eginn 1s limited by the Jap;ua River (P]a't@; I)_ The results
CAMOM BCPXHEM Meac, B - ‘ . : ' & _ TR : : - : -
::U:m:: Cueppu MaecTpu), XAPAKTEPHAVIOUIMHCH HUCXOARIILEH renaenien. B Hen CROMMAMCH of the field studies in Sierra Maestra Mountains and in other par‘ts of

By IKANWYecKkue cepun cuurnt Ia KobHpe MOmMHOCTLR) 10O 6000 M. B cpeanem aoiene passuTie obenx

eAMBMLI VPABHOBCIIHBACTCR, BYJIKAHHIM NPHOCTAHARAMBACTON. Craaakootpasosaiie  MPOHCXOART
B BEPXHEM 230LCHE, Tae Goaee NOARMKHAX dopMallits [Ownoro Opuenra obhpasopasa HebHOABLIWE ) ' N - .
CKAaZKM B MOABMKHON 30HE NPW CONPHKOCHOBCHHH OOCHX GOPMALMI NPOHCXOMHT OAHORPEMEN- blratigraphy of the southern flank of Sierra de Nlpe Mountains

v . scrnobraeckrx. vacTnuno u dmmmentx csut Can Jlyna . - . 2 . : o _
AR CCAMMENTALUMNA AMACTPOPHUCLCKMX, YACTHUH b ( , btratlgraphlcally, the section of the studied region can be divided into
three parts:

1. Intrusive ultrabasic and basic rocks of the Sierra de Nipe intrusive

Oriente are included in the present paper as well.

Geologie des Gebirges Sierra de Nipe mit Riicksicht auf dic geologische Entwicklung body.
der Scholle Oriente (Oriente, Cuba) 2. Conglomerates of the La Picota Conglomerate Member.

| . N | | | 3. Predominantly calcareous and volcanic complex of the Santa Rita
?“5 GE'b”'gel SaaK . deE.“}']pF*t blj{ldg‘ snen BL;:“iuillnd'-tﬁ*ll der am weitesten im Sfjﬂten - Formation, El Cobre Formation and Charco Redondo Formation.
gelegenen geoliogiscnen kLinnel ubas, der Scholle Oriente (O. Kum era, V. Skvor, ¥ _ £ g rak i T L 2 A Y PR
1968). Die Geologie und die geologische Geschichte ist schon von pdem Gesichis- The sedimentary part of the stratigraphic column shows different facies
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punkt aus interessant, dass das Gebiet einen Teil einer jungen orogenetischen Zone development and different thickness in individual tectonic blocks accord-
bildet, deren junge geologische Geschichte ein Abbild der Vorgeschichtie der geologisch = I1ng to the syns-edimentary vertical movements of different intensity and
fertiggebildeten Faltenzonen darstellt, | ~ direction of the blocks. In advance, it must be p@inted out that this move-

Im vorliegenden Artikel wird die Stratigraphie der Oberkreide- und Palfiogen- | ments represent the main factor which influenced the properties and
schichtenfolge gezeigt und die Entwicklung der germanotypischen Schollenstruktur = tthkneﬁs of the sedimentary I’DCkB, their facies distribution and the recent
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dieser beiden Einheiten fiihrt zur Erkennang ih-r-@:' (Abb. 6). Die geologische Analvse L Intrmive body of Sierra de Nipe
. e relativ stej T | x 1011 |
Hangenden des ultrabasischen intrusiv "lv steigende Tendenz auf, und 1m R . 1. o PGS s ARSIy v 1ok
. ‘ ativ konsolidiemte has , __ dominating. According to the petrological compositi

Oberkreide- und Paldogensedimentdec onsolidierte, hat sje lediglich eine dunne T | 7 Dy
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in individual tectonic blocks varying trom about 300 m to about 500 m

above the sea level. e cie rocks whicl

The ultrabasic rocks are penetrated by small bodies Qf b?lbl((:i l l?;f\q&?}lg}h
belong mainly to fine crystalline gabro. They form small aykes accc

panving the fault zones. < of cabbro in the
b iTE’lS Srk‘}:-‘-t‘:’ta:itjf :1 large amount of pebbles anc_i bouldmsdof gd_bblf’ in t}_“‘é
o : - citv of ultramafic rocks in
overlying conglomerate membel and ;ﬁi;ﬁili;dblavel‘ in the highest par
yebbles testifv the original existence o ~ ayc ' N ‘
f;: ?}'?;t‘in;;:,islir{‘:u télc:d\-_ '?‘his layer of gabbro was ngarly Con“lpliettzilydd(%{stl oyﬁc}
Y paf't of Sierra de Nipe by erosion before an uring the
sedimentation of the overlying conglomerate. | - N
The age of the intrusive body cannot be exgcll_y_f determined. T ere .-%11?
no sedimentary rocks penetrated by the intrusion In the area Qf the sle%ld
de Nipe Mountains. The oldest sedimentary rocks which cover the mu usive
bodv are those of La Picota Conglomerate Member. According to the fact
that this stratigraphic unit is of the Maastrichtian.(?)-Paleocene.age a_nd
according to simple internal structure of the intrusive body, the intrusive
rocks are supposed to be Pre-Maastrichtian in age, and probably belong to
Upper Cretacecus Epoch. There is no evidence of the existence of younger
ultramafic rocks which are mentioned by some authors from other parts of

Cuba (R. H. Palmer, 1945, R. C. Mitchell, 1959).

La Picota Conglomerate Member

In the main district of the southern part of Sierra de Nipe, the oldest

tocks of sedimentary cover belong to coarse-grained clastic stratigraphic
unit named by G. . Lewis and J. A. Straczek (1955) Picote Conglomerate
Member.") Litholcgically, this unit is rather uniforme. Coarse-grained, very
poorly sorted conglomerate predominates. The pebbles and boulders consist
mainly of gabbro while the amount of the pebbles of ultrabasic rocks in-
creases upwards. The pebbles and boulders are nearly rounded or even

angula_r and very poorly sorted varying {rom several millimeters to 40 em
exceptionally to 1 m in size. The matrix of the conglomerate is Variable’
[n the lower part the psammitic matrix is most abundant passing to thé
:-alca_reous matrix upwards. In the highest part of the section the tuffaceous
matrix occurs at some localities. At other localitjes even interca-lat' ns of
andesitic or more acid tuffs are present. Their thickness varies f e

ral decimeters to several meters but at some localities reache 2 1S€VF-"
of meters. For example, in the vicinity of Piloto Arriba the tSu?i?::"ae \E:rr'l;

thick and in some places predominate ov .
Wt of the member This thf—conglo?; éar the conglomerates in the highest

near Piloto Arriba contains {hi. intercmm highest part of the member

| o : ! alations '
Graduall_y Wllthout Interruption into the overlying . ill megtone an fEEes
Santa Rita Formation. 5 Predominantly calcareous

No fauna has been found in this
i | - S member - : :
lar as 1ts age, we can agree with the opini >er during our Investigations. As
Straczek (1955) who consider g I | A
bana Formation or a little younger than Ma l_tﬂe'youn_ger than La Ha-

) Let us note that the correct name of the

is La Picota. - Mountain which SErves as a type locality
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formably on the La Picota Conglomerate

:~;1upp(>:~;ed according to the faunal evidence of the Late Paleocene — Earl
lao(f:une age ol Santa Rita Formation which overlies confrjrm‘ablv La P'drt%{
Conglomerate Member in some parts of the studied region. I air:

.In the southern part of Sierra de Nipe important differences in the
thickness and distribution in tectonic blocks of this member can be obser-
ved. La _Plcota tectonic block is noted for the wide distribution and the
gl'pat.. 1h1_ckness of the member (more than 200 m). The membér 1S much
thinner in La Socarrona and La Caridad tectonic blocks and it is nearly
completely absent in the Piloto del Medio tectonic block. In the meijor' parﬂt
of this block the sedimentary cover of the intrusive body starts with the
basal conglomerate of the overlaying Santa Rita Formation. These diffe-
rénces were caused by the different sinking of individual blocks during
the sedimentation. The origin of the differences in the thickness of the
member within the blocks were influenced by the dissected relief of the

plane of transgression.

Santa Rita Formation

After the deposition of La Picota Conglomerate Member mainly sandy
calcareous rocks were deposited. G. E. Lewis and J. A. Straczek
(1955) included these rocks into the El Cobre Formation, which is not
correct with regard to the lithologic contain of these rocks. because the
El Cobre Formation had ben defined as a predominantly volcanic forma-
tion (S. Taber, 1931, 1934). It is therefore necessary to consider these
sediments independently as a new stratigraphic unit. The name Santa Rita
Formation has been elected with regard to the type locality which is
situated in the rock scarp in the Piloto River valley in the southern vici-
nity of the Santa Rita village in the San Luiz County between the ischypses

380 m and 480 m.

Santa Rita Formation can be defined as a sequence of predominating

sandy limestone or calcareous sandstone which form the northern lateral
facies of the upper part of the volcanic El Cobre Formation. It contains one
or two intercalations of orbitoidal limestone. Sometimes, the pebbles or
even boulders of intrusive rocks of the Sierra de Nipe Body disseminated
irregularly in sandy limestone matrix can be observed in different strati-
graphic levels at some localities. The intercalations of ash and psammitic
tuffs are also present in some levels, increasing in number and thickness
in the southern direction so that in the vicinity of Pinar Redondo the tuffs
are up to 30 m thick. In the southernmost part of the stu-
diedregionthetuffs predominate and the Santa Rita
Formationinterfingerswiththe El1Cobre Formation.
In the southeast direction the sandy calcareous sequence passes gradually
to a series of poorly bedded fine crystalline limestone of cream colour with
the disseminated sandy and tuffaceous material. This series represents the
southeastern facies of the Santa Rita Formation.
In the upermost part of the region, the Santa Rita Furmation rest.s con-
- . ”! m L&
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the territory under study, in the
Picota Conglomerate Member is very restricted .
mation is deposited directly on the intrusive rocks.
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of rosy and cream colour which
's basal portion just abm'v the
d for its calcareous matrix and
ltrabasic rocks. Its thick-

ce starts with fine crystalline 1imvslt?l1‘3i
includes a calcareous conglomerate ”r:mb
T o Ty o l > 15 -
ntrusive rocks. This conglomerate e basic and U
pebbles and boulders of the Intrusive
ness reaches about 10 m. | hic limits of the Santa Rita Formation
The upper and lower straligrap “ ) }{ic anits were described in a
and its relations to the other stratigrab =l
N . - L Qi Q
previous paper (O. Kumpera, Llhh)..‘ h and inc
Fossil contents is rather rich and IT . bermudezi (Palmer),
aminifera. In the lower part Paleonummulites bermudes Hamzawa)
Li . . . ' ; ! : '
Discocyclina mestieri Vaughan, Miscellanea antillea (l a Pyl cl
S | SLiE _ . . > an er -
Athecocyclina cookei (Vaughan). Borelowdes Cubeml? ; 0f Sncci:l Accord-
m ud ez, Dictyoconus sp. and Porporocyclina sp. }}a?\e L(j:n Sq‘eo;:éne e
ing to this fauna the lower part of the formation is of Late Faie ene a
ing A . nart of the formation contains Discocyclina
Early Eocene age. The upper part o 4 _  Dictue
s U and Cole. Cymbalopora cubensis Kejzer. Dictyo-
barkeri Vaughanand Cole, Lymt e linoides nd Pro-
conus cookei (Moberg). Helicostegina sp., Operculinowaes 5P, he Earlv
porocyclina sp. The absence of the Paleocene forms indicates the Early
Eocene age of the upper part of the formation. s srmalier than Yhat of
The thickness of the Santa Rita Formation 1s much sma elh A o
the El Cobre Formation of the same age in the more southern parts o

Oriente, and reaches up to 130 m, exceptionally to 200 m.

ludes mainly benthonic for-

El Cobre Formation

This formation crops out in the most southeastern part of the studied
region, representing here the heteropic facies of a part of the Santa Rita
Formation. It is formed by the sequences of lapillic tuffs up to 60 m thick
(incomplete thickness), which rest directlv on the La Picota Conglomerate
Member. Its thickness increases rapidly south of the studied region.

Charco Redondo Formation

The highest part of the stratigraphic column is formed by pure lime-

stones which correspond lithologically and stratigraphically to the Charco
Redondo Formation in W_. P Woodrinq’s and S . N Daviess?’
(1944) conception.) h

In our region, this formation can be divided INto two parts which cor-
vespond to the new stratigraphic members (O. Kumpera 1968): Rio

Naranjo Mud Limestone Me
BN s = Member and LLaCar; 4
toidal Limestone Member aridad Orbi

Rio Naranjo Member

This member is formed by hard non-ctyas:s:
- i t 3 -
or white colour. As for the mol'phologlvb ratified mud lime

; ; . 1L 18 the
‘he column forming the rock sleps and other i

e - - —

" Some authors make reference 1o the Guas
Darton (1926) which appears Lo agree .
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represented by the following species: Fabiania cubensis (C u s hm an md
Bermudez), Discocyclina cubensis (Cu.shn}a-_; cyclina mar
nata (Cu ., o

‘grikes. mogots etc.). In some parts of the region, the thick layer of lime
ston'r.—;:- synsedimentary breccia or conglomerate represents one part of th;
section. The name of this unit js derived from Rio Naranjo River with
regard to the type locality which is €Xposed in its valley.

- The member is not distributed in the whole area First of all, it is absent
in the whole Piloto del Medio tectonic block. This block was the element
2T the secular uplift during the long history of the region and for this
teason it was the scene of the relative shalow-water deposition. The mud
limestones of this member were deposited under the deep water conditions
and therefore they are substituted by the lower part of the other member
of Charco Redondo Formation in the above mentioned tectonic block.

The thickness of the member varies from 0 to 180 m and differs mainly
ir_1 individual tectonic blocks. The type locality of member lies in the mog_ot
situated 1 km E of La Caridad. 1 km S of Rio Naranjo. The faunal content
includes the rare orbitoid foraminifera which are poorly preserved and
undeterminable. According to the determined age of the underlaying Santa
Rita Formation and of the overlaying La Caridad Member, the Rio Naranjo

Member is probably on the boundary between the Early Eocene and Middle
Eocene Age.

La Caridad Orbitoidal Limestone Member

The upper part of the Charco Redondo Formation consists of white or
cream coloured thick bedded or non-bedded orbitoidal limestones. These

well exposed.

The principal component of the limestone is formed by the tests of
orbitoid foraminifera from several millimeters to one centimeter exception-
ally to 3 em in size, and by algae. Sometimes, the limestones are some-
what marlaceous and in some parts of the studied region the lenticular
intercalations of grayish green marl are present. South of Santa Rita, in
the region of the supposed area of the most shoal deposition, the interca-
lation of brachiopod limestone is present.

The stratigraphic limits, the relations to other stratigraphic units and

the type locality were described in a previous work (O. Kumpera.

1968).
The paleontologic contents of the La dad Member is
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art of the Sierra de Nipe Mountains
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faults. which limit the tectonic Ks, a
¥ r The tectonic style

Tectonic structure of the southern p

Generallv speaking,
existence of many normal N

; ~ - , . . . (S
as the little importance of the fold structures. Crucelure
i b r 2 saxonic type Ol struc :

.

mav be denominated as

The form of the Sierra de Nipe intrusive bod) | -
sile 7 > intrusive body mayv

The internal structure of the southern flank of the intrusive y n

‘he | nal | ne. Among the structural planes the joints
be designated as very simple one. Among the ¢ o R ol e
of primary parting which belong to H. Cloos” Q. L, 5 joints, pre Ot d
Their distribution reflects the general structural plan of the lnllu.ﬂl(l]]:l‘ lcil“ll

L S 14 | & A LA & i | 4 . .. P - 4 = ~ ¥ -
enables to reconstruct the southern part of the intrusive bud} L?b a s ;;, 11 :\
undulated tabular body dipping a little to the northwest. In the souf ‘muat
Wi la . “hh L ALlAL - & '.._ - 5 - ) ‘ ' ? s
direction, the tendency of the increasing dip of L-joints may be obsg-nt .
[t mav be therefore supposed that the whole body could represe n
an ethmolith or a laccolith. It must be noted that the studies
of internal structure also in the northern flank of Sierra de Nipe Moun-
tains are necessary for the corroboration of this hypothesis.

Folding of the sedimentary cover
All the sedimentary rocks are slightly folded forming only slight undu-

lations of a large curvature and of a small amplitude. The dips of beds
from 5° to 15° predominate and they values increase only near the normal
faults. The folds do not therefore influence the distribution of the strati-

graphic units on the earth surface. This role belongs to the normal faults.

Normal faults and block structure (Plate I and IT)

The normal faults represent the most important tectonic features of the
studied region. It must be noted that their role in the structure and genlogir

development of the Sierra de Nipe Mountains (and of other parts of Block

of Oriente as well) was underestimated In the maps and papers of the
previous authors.

The system of normal faults is very dense. With regard to dips and strike
there existsaconformity between the generalstruc-:
tural plan of jointsin the Intrusive body (mainly of Q-
and S-joints) and the normal faultg. wWhich cépy thg tec-

tonics of the intrusive body. Therefor
three directions are developed: ) re, the normal faults of

1. Normal faults of the direction NE - SW. 7o this set

there belong some important faults, such ac + -
Piloto fault zone. the Pinalito — Abundancia: ftlhuﬁtseizta . fault, the S

2. Normal faults of the direct;
tant faults running in thig direction gre t};:: II]Z’iN — S. The
Alto de La Estrella fault

3. Normal faults of thedireept:,
important faults there belong the west (;]_lta'r;igall\l f\:u-_ S E_. To the mmi

the Santa Rita fault and L, Caridad fault.

nalito fault zone and
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most impor-

| The l'n;qu part ol the faulis dips nearly vertic
lerence inage of {h ¢ faults of different dire

g | ctions.
,I hey o IgInated Probably at the end of Late Cretaceous Epoch. Th e
raults of differen! System s : '

| | displace one anc¢
[ O 'ming the varied mosag 1c of t }I] e tec 11'()”“41 C(dl T)r]):)?;(;
which played a Very important role jn the genlbéié
cvolu ltonof the Sierrade Nipe Mountains andof sur-
roun ding regions. They influenced the sedimentation, the distri-
bution of the facies and the tectonic structure as well. |

The large tectonic blocks limited by the above mentioned important
normal faults are of greatest importance. These large tectonic blocks
(Plate [1) influenced not only the character of the tectonic struclure‘bu‘t
also the facies development, the distribution and the thickness of the stra-
ligraphic units during the large history of the Block of Oriente. According
lo their vertical movements of different Intensity and orientation before
and during - the sedimentation, some of them played the role of positive
elements of the crust while the other sunk relatively and acted as negative
elements. |

The following large tectonic blocks may be distinguished (Pl. 1I):

l.Thhe group of the central blocks sltuated north of
the Santa Rosa fault. At present, these blocks build the highest
part of the Sierra de Nipe Mountains. They lack any sedimentary cover
and the intrusive rocks crop out on their surface. "

2. The La Socarrona tectonijec block is noted for a small
thickness of the La Picota Conglomerate Member and for the Santa Rita
Formation in the fine crystalline limestone facjes.

3. The Pinar Redondo tectonic block contains the very
thick and extensive La Picota Conglomerate Member which has several
Intercalations of tuffs. The Santa Rita Formation is represented by sandy
limestone. From the Charco Redondo Formation only the Rio Naranjo
Member is represented.

4. The La Estrella tectonic block is noted for the small
thickness of the La Picota Conglomerate Member. In the Santa Rita For-
mation the fine crystalline limestones predominate and they include the
layers with disseminated pebbles and boulders of intrusive rocks.

0. The Piloto del Medio tectonic block is characterized
by the very thin and restricted La Picota Conglomerate Member. The lime-
stone with disseminated pebbles and boulders of intrusive rocks of the
lowest part of the Santa Rita Formation rests therefore directly on the
intrusive rocks in the prevailing part of the block. The Charco Redondo
Formation is represented only by the la Caridad M_ts"mber-. _ e

8. The LLa Caridad tectonic block_ dlffe.rs from the::abov-e
mentioned tectonic blocks by a very thick mud limestone of . j:he Ri;; N’at;
ranjo Member and by a major extension and thickness of the La Picot

Conglomerate Member.

ally. There is no djf-

Geological History of the southern part of the Sierra de Nipe I " untains
It is very difficult to enlighten the oldest histo y i the QUGS SRR
» : to the lack of the pre-intrusive rocks. It may be supp sle i T
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Late Cretaceous Epoch

During this epoch. the strong crust deform
reactivated the tectonic movements along ine |
in the Carribean space. The opened deep faults loosened the ways for the
ultrabasic magma. In our region predominantly ultrabasic l'oclfs of th
Sierra de Nipe Body originated aiong the deep-fault zone 0@' ’\E — SW

irecticn which opened the communication with the deep peridotite layer
of the mantle. Its southern part has a form of a tabular body and the hole
body represents probably a laccolith or an ethmolit. The body is dif-
ferenciated in the lowest laver of dunits, middle
layer of peridotits and the highest one which is for-
med by gabbro. The serpentinization of the ultrabasic rocks relieved
the intrusive body which therefore started to rise intensively forming
a mountain relief (fig. 1). By this way, the sedimentary rock cover (if
existed) and the highest parts of the intrusive bodv were destroyed by the
erosion. The strong uplift contributed to the origin of normal faults which
divided the intrusive body forming manv tectonic blocks. It must be poin-
ted out that the simple internal structure of the intrusive rocks testify
that the body was not infl

| influenced by any orogenic movements connected
with fold deformations.

| 3

in the whole America
ial'g

1ations
e faults and deep faults
1 1

Maastrichtian (?) — Lower Paleocene Epoch

The sea started to invade some parts of the Sierra de Nipe Mountains
and under the conditions of mountain relief in the sour‘cepear - a
-grained basal conglomerate of the La Picota Member was de 'f:d c;)arsze—
'(Ih'_i}? deposition was influenced by the oscillatory movemer?toss lwhit(:hlgi)azi

erent intensity and sense in individual tectre ' ' e
central blocks was never invaded by the :é;ii:;’r;f b]lég:s The group _af
pw‘ely sorted clastics to the sea. *On lhe comrarfp ]E very coa.rse and
sank and were the place of deposition. From these ,blt ? SOUU‘IBI‘P —
dondo tectonic block sank most Intensively :;nd . Ocks the Pinar Re-
have been accumulated on its surface r.".. - _&.{fry‘ thick conglomerates
La Estrella and La Caridad sank less in:g-n:icf ;nu. blocks of
rates were there deposited The Pllﬁ;f)‘(‘ie‘l Vely and only thin ct
f;‘;‘ pos:tw; ;:‘lemf:m of the southern are

inning of this epoch but m 1t wree -
c:gnglomerate beingp;h-sv,r.-,:,-edth;: .:g"“ds uplified, the

g _ |
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therefore often finer grained than

Medio tectonic blocks u m

S main |
€rosion still dur.lng [}‘emll;t Gf B
i‘igh:? partly the ;
y _ rt

the lower ongar of the

110

3

L]
»

4, sank slightly only at the

Obr. 1 Blokdiagram znazoriujici geologické poméry jizni
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Fig. 1 — Diagrammatic representation of the southern flank of

' _ the Sierra de Ni
Mountains during the Late Cretaceous Period. Explanations o

are given in fig 4.

orau ¢asti Sierry de Nipe ke
konci kfidy. Vysvétlivky uvedeny v obr. 4.

At the end of this epoch, the volcanic activity, very strong in the Sierra

Maestra trough south of the studied region influenced the sedimentation
admixturing the volcanic material to the clastics in the uppermost part of
the La Picota Conglomerate Member.

Late Paleocene — Early Eocene Epoch




'
Obr. 2 Bilokdiagram znazornujici geologické pomeéry jizni casl SierTy dg Nipe v maa-
crichtu (") — paleocenu (sedimentace slepenci La Picota). Vysvétlivky uvedeny
or. 4
of the sandstones and of the pebbles and boulders of intrusive rocks dis-
persed in the sedimenis of the Santa Rita Formation. Let us note the
conformity on the base of the Santa Rita Formation in other tectonic

blocks.

A sirong exirusive 1gneous activity in the neighbouring southern
tectonic zone — in the Sierra Maestra volcanic trough — influenced the sedi-
mentation by the origin of the ash and psammitic tuff intercalations in the
Santa Rita Formation. The quantity of the volcanic sediments and their
grain-ﬁize increases southward towards the centers of volcanic activity SO
that in the southern part of the region the volcanic El Cobre Formation
inter{ingers the Santa Rita Formation. From the pbint of regional gmm,

the southern part of the Sierra de Nipe Mountains represents a
zone of the Eocen volcanic trough of Sierra Maestra " '

-
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Midle Eocene Age

The sea regime became still m
Age. The whole area including
during Early Eocene ly also the o
de Nipe Mountains sank under the seq lower 11 T4l parts of

v=a level Under these conditions.
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Fig. 3 — Diagrammatic representation of the geological relations in the southern part
of the Sierra de Nipe Mountains during the Late Paleocene - Early Eocene Epoch

(the deposition of the Santa Rita Formation). Explanations in fig. 4.
Obr. 3 Blokdiagram, znazorfinjici geologické poméry jizni éasti Sierry de Nipe v pozd-
nim paleocénu — raném eocénu (sedimentace souvrstvi Santa Rita). Vysvétlivky
uvedeny v obr. 4.

sedimentation of pure limestones without terrigenous admixture predo-
minated. On the beginning of the age, several tectonic blocks sank more
intensively and the relatively deep-water mud limestone of the Rio Na-
ranjo Member originated in the La Caridad tectonic block and in other
southern blocks. On the contrary, in the Piloto del Medio tectonic block,
the uplift tendency continued and Lhroughput the whole age Lhe sha.llow
water orbitoidal limestone was being deposited. Later on, the sedimentary
conditions equilibrated in all tectonic blocks and the deptmtumaf the orbi-
toidal limestones predominated in the whole area. Only a few displaced and
peneplained elevations rose over the sea level and acted from time to time

as sources of marly layers (fig- 4). il
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ig. 4 — Diagrammatic .. _ | g
Ff:ne S‘ev:i de Nipe Mountains during the Middle Eocene Age (the deposition of the

Charco Redondo Formation). Explanations of fig. 1 — 4: 1 - Dg;me. F?.“- Flf’oe;r;-‘dac;tll(:s
3 — Dvkes of gabbro, 4 — La Picota Conglomerate Membtgl. 5 — Santa Rita :
' 6 — Charco Redondo Formation.
Obr. 4 Blokdiagram. znazornujici geologicke pomery jii'.ni (?ég{i- Siey,-y de p,lple \43
stfednim eocenu (sedimentace souvrstvi C?‘_zart--; Redondo). \}‘sve.tlnfk}' ,.k obr. , -- s
1 — dunity. 2 — peridotity, 3 — gabbrove zily, 4 — slepence La Picota. 5 — souvrstvi
' Santa Rita. 6 — souvrsivi Charco Redondo.

history (mainly by the existence of the Early Paleogene Sierra Maestra
Volcanic Trough, by a very strong volecanic and Intrusive activity of Paleo-
gene age and by the fact that it was a relatively stable element of the erust,
so that structure of this unit is mainly of the saxonic type.

Very interesting conclusions for the evolution of the Block of Oriente
can be drawn when comparing the lithology and the thickness of the
Maastrichtian (?) — Lower Paleocene and Upper Paleocene — Lower Eocene

strata of the southern part of the Sierra de Nipe Mountains with the stl"atﬂ

of the same age of the Sierra Maestra Mounta; s thern pre.
dominantly 1 '

‘ the small dis
volcanic centers of the

imagine the basin of Sierrag
canic trough noted for 4 very
which sank along the large normal § aults of
10! | me, Lhe Sierg de
uplifted asarelative Stable b}
of the trough.

Mountains
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* s were
©c¢k in the northern boundary

representation of the geological relatiocns in the southern flank |
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Comparing the Middle Eocene strata we
thickness and lithologic contents of the Ch
regions. The very strong volcanic activity which had caused very thick
volcanic accumulations in the Sierra Maestra trough during the .previoﬁs
epoch, and the block uplift of the trough at the end of Early Eocene Age
had equilibrated the conditions of sedimentation in both regions so that the

shallow water limestones of the Charco Redondo Formation were deposited
in the whole South Oriente during the Middle Eocene Age (fig. 5). e

A conformity can be observed between the Lower Eocene and Middle
Focene strata. This fact indicates that no foldin gofthes c Cuban
Orogenyv took place in our region. With regard to the inten-
sity of the tectonic deformations. the Sierra Maestra district differs from
the region under detail study. The fold deformations of Paleogene strata
in the mentioned district reach the embryonal mediotype stage while the
saxonic-type structures predominate in the marginal zone of the trough.
I. e. In the Sierra de Nipe Mountains. This fact agrees with all the geologic
processes during the Paleogene Period: the n orthern marginal
area with theultrabasicin

can see a great similarity in the
arco Redondo Formation in both

Sierra Maestratroughre-
presented the region of a Strong sinking during the
Paleocene and Eocene Epochs and owing toits Paleo-

géne history it represents a mobile element of the
crust.

As far as the age of the folding and faulting in the southern part of
Oriente, there must be emphasized the synsedimentary character of the
deformations, i. e. that the folds and faults were originating at the end of
the Cretaceous Period and during the Paleogene Period as well. But it must
be noted that the strongest tectonic activity took place between the Middle
Eocene and Late Eocene Ages, when the diastrophic sediments started to be
deposited in the southern part of QOriente (the San Luiz Formation).

The pelarity of the Sierra de Nipe zone and the Sierra Maestra zone was
1964, G. Furrazol Bermudez and 1.1 ncluded
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Fig. 5 — Schematic view of the Paleogene history of the Block of North Oriente in
comparison with the Block of South Oriente. Explanations: 1 — Probably metamor-
phic rocks of the s. c¢. Basal Complex (Variscian) 92 — Ultrabasic undtb'l:;ic 1'02'}(:5 of
intrusive body of Sierra de Nipe, 3 — volcanic rocks of the El h(‘ubrx F();'ﬁlziti( i
La Picota Member and Santa Rita Formation. 5 - Charco I’iedundﬁ F:jrm- 1] .6)——,- San
LuizPF{l)rmmitmi)T - ls-.‘,l'}:{tn'ltt.)i(ls pluton of Sierra Maestra Mnulnt;lin% A ---dblgg?i‘nning f)f
> WOV . i e g » Slage . q: : N . * N 1
the Paleogene Period, B the stage mél:w?:'ldtlh Kocene, C — the Stage in the Late
Obr. 5 Schematické znazornéni paleogénni historie kry Sevy
nani s krou Jizniho Oriente. 1 — patrneé metamorfované i
plexu (variscidy), 2 — ultrabasické a basické vyvieliny
Nipe, 3 — vulkanity souvrstvi El Cobre. | '
Rita, 5 — souvrstvi Charco Redondo,
Sierry Maestra, A — stav na poé

erniho Oriente ve srov-
_hm'mm-’ tzv. bazalniho kom-
4 — slepence ;n.mg’?‘_‘v'ni'hn télesa Sierry de
b — m-;m,-,:“!-'q,uf 40 Picota a souvrstvi Santa
atku p;llti.-ugl'.n;l \lll,,l:nhtl,'t{'z' T > E.l‘:.l_nitnidy plutonu
Stav v pozdnim eocéng WV ve stfednim eocénu, C —
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Fig. 6 — The distribution of the main tectonic units in the eastern part of Cuba. A —

 A' — the line of the schematic sections given in [ig. .

Obr. 6 Schematicka mapka hlavnich geologickych jednotek ve vychodni ¢asti Kuby.

A — A’ — profilova linie schematickych fezt v obr. 5.



ation and tectonlc stl'uct_ure allows t?tfg;
‘ e area between two important part: t
om 1 call the Block of North Oriente

- - otaceous Epoch and
(fig. 6). It had been rather mobile during the.Fdl 1yOL(I-??.I %l;(():;h by tll?le intru-
was relatively consolidated during the Late " (l_)tac&(l thin sequence mainly
sions of ultramafic rocks. It was then covered ¥J e age. During the
of calcareous sediments predominantly of l-he,.d ) wcﬁoniic structure of the
long geological evolution, this block has obtaine la s contemporaneous
saxonic type. The relative consolidation of this b ﬁt hich [ call the Block
with the geologic mobilizaliorlm of t?'}‘ ?‘h‘fil;,:l;;ﬁk,in\; and volcanic activity
of S Oriente. It was the place ol IntenSive Sitis. o Age.
(t)i-;?::!lr‘ig with the end of the Cretaceous Penogl till rthel\f‘;dlﬁ_ %%cceezee Agge
During this time 1t was a volcanic trough. Durmg‘ { ;‘t' 1 " of t;oth Klncks
the intensity of the vertical movements aRd tl:E Lonbéé;);l e main uplift
§ i . My ene 1e ere
and | levelledci If)m m?' l:L (gﬁﬁté[ BEljggk (;f Sguth Oriente which were acom-
and tectonic deformations | - e _ f the southern
ts . the intrusi anitoids. The deformations o e SO
g?m]id bi;hlez,ealgitéﬁ?}l?ztsagé t;lr;r? 1that of the northern block. The boundary
ock reac TS T e ; "
between both units lies probably south of the studied region an.d has a cha
racter of a deep fault. Further studies are necessary 1o verify its exact po-
sition.

The analysis of the sediment 1
signate the studied region as a passaz;l
the Block of Oriente. The first of t
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Tab. 1 Geologicka mapa jizni casti Pt

vvsvetlivky K tabulkam

Nipe (Oriente, Cuba). — Krida
| — peridotity, 9 — dunity. 3 — ga_bb}'u,
maestricht (?) — spodni paleocen:

Jhotl Sierra de
{1 intrusivn téleso Sierry de Nipe:

4 — polohy s rozptylenym chromitem: _ - SPY PRI
vrstvy La Picota: 5 — }11'ul}{111‘11]]{"- .:-ClL‘pL‘HL‘L‘. O — \-"lt_)fﬂ]{_\" tufu; sy rchni DdlLOLC]]

— spodni eocen: souvrsivi Santa Rita: dobre ;"4\.'1‘5t'\'t:'né 1}1;‘14&119 V“DE‘PCU
ozky popelovych a psmmllcl{}'ch tullt, 9 — \f-"l(mk}f

Lirove masivni vapence s valouny ultrabasik, 11
— kremové zbarvene vapence, misty rufiticke a piseite, 12 — valouny i-nt'l'u-
sivnich hornin, rozptylene v horninach souvrstvi, souvrstvi El C_t-ll)l'v: 13_—
lapillove tufy: stiedni eocén: souvrstvl Charco Hodondo:_ vistivy Rm Nar;;:m‘m:
14 — masivnil bilé kalove vapence. 15 - vapencova brekcie, VI'stvy Lil‘ Cam(!ad:
16 — orbitoidni vapence s rasami, 17 — orbitoidni vapence, 18 — viozky slinu,
19 — viozky kalovych vapencu: kvarter: 20 — aluvialni ulozeniny, 21 — terasy
reky Piloto, 22 — eluvialni a deluvialni ulozeniny, 23 — dejekeént kuzele.
Strukturni prvky: 24 — plochy primarni foliace Vv ultrabasickem telese, 25 —
smeér a sklon vrstev, 26 — dulezite radialni zlomy, 27 — nepresnc lokalizovane
vyznamne radialni zlomy.

a vapnité piskovcee, 8 — vl
orbitoidnich vapencu, 10

Tab. I1I Strukturni schéma Kerne stavby jizni c¢asti Sierry de Nipe. 1 — vyznamne

radialni zlomy, 2 — mén¢ vyznamne radialni zlomy, 3 — ruzné tektonicke Kry.

Tab. 111 Geologicky Fez jizni ¢asti Sierry de Nipe A — A" Krida (?): 1 — ultrabasicke

vvvreliny nerozdélené; maastricht (?) — spodni paleocén: vrstvy La Picota:
9 — hrubozrnné slepence, 3 — vlozky tufu: svrchni paleocen — spodni eocén:
souvrstvi Santa Rita: 4 — pisc¢ité vapence a vapenité piskovee, 5 — rozptylene
valouny ultrabasik., 6 — vlozky tufu, 7 — vlozkyv orbitoidnich V:’:’lpencif 8 —
krémové zbarveneé kalovée vapence, slabé piscite; stredni eocen: sou{frstvi
Charco Redondo, vrstvy Rio Naranjo: 9 — masivni bilé kalove vapence, vrstvy
[.La Caridad: 10 — orbitoidn1 vapence. |

) 1 alryr Tar 11N Sdett QY averyr - : \ s
Tab. IV Geologicky rez jizni ¢asti Sierry de Nipe B - B'. Krida (?): intrusivni téleso:

120

}{J‘ 'dl';mt)ﬁ. 2 — peridotity: svrchni paleocén — spodni eocén: souvrstvi Santa

s W kalove vapence s valouny ultrabasik, 4 — pis¢ité vapence
& Y ¢ piskovee, 5 — viozky orbitoidnich vapencu, 6 - vt

ol ' AN i vapencu, 6 — viozkyv tufir: < ,

eocen: souvrstvi Charco Redondo: 7 — orbitoidni vapence s i'"as?flmi[u’ stfedni
cddc :

4 i e
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