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significance and geodynamic implications
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ABSTRACT. New geological and petrological data on ophiolitic complexes deformed and dismembered
along the Caribbean Plate margins are presented in the framework of IGCP &3 in order to
contribute to the debate on the origin-Ammed ievacdl ut i on
original location of the JurassicCretaceous Caribbean oceanic realm (prot€aribbean phase) is
suggested. Generation of oceanic crust can baitially referred to multiple spreading centres
(LREE-depleted MORB, in Venezuela, Costa Rica, Cuba, Guatemala, Hispaniola), evolving, into a
thickened oceanic plateau (REHlat MORB locally associated with picrites, in Costa Rica,
Hispaniola, Venezuela, Dtch and Venezuelan Islands). At the same time, both the South and North
American continental margins were affected by rifting and withinplate tholeiitic magmatism
(Venezuela and Cuba).

From Early to Late Cretaceous (eeCaribbean phases), one subcontineat subduction zone, with
melange formation (recorded only in Venezuela), and two main stages of intraoceanic subduction
may be recognised: 1) an initial NE and SEdipping sinking of unthickened proto-Caribbean
lithosphere, recorded by deformed and HP/LT netamorphosed ophiolitic melanges and
volcanoplutonic sequences with islanearc tholeiitic affinity (IAT) in Venezuela, calc-alkaline
affinity (CA) in Cuba and both IAT and CA affinity in Guatemala and Puerto Rico; 2) followed by
intraoceanic subduction, wth reverse polarity, responsible for the first tectonic arrangement of the
Caribbean margins, recorded by unmetamorphosed tonalitic intrusives, and related to the onset of
the AveslLesser Antilles arc system and its eastward migration. In the Late Cretaces, the
undeformed interior of the Caribbean Plate, i.e. the Colombian and Venezuelan Basins, was
restricted by subduction of the Pacific plate, building the Central American Isthmus. The Tertiary to
Present eastward displacement of the Caribbean Platedeto the progressive dismembering of the
deformed ophiolitic belts and their obduction at its margins. Presented at IGEBRAZIL/2000

I NTRODUCTION ophiolitic units allow us to reconstruct their regional
geometry, magma affinity and original tectonic
The Caribbean Plate (Fig. 1) consists of a nearBetting. In particular new petrolagil and
undeformed central portion (Colombia andgeochemical data are presented, and discussed in a
Venezuela Basinshounded by active margins general review, with the aim of defining the
involving the interaction with the neighbouringtectonemagmatic significance of the various
Nazca, Cocos, North and South America, from thigneous associations. This paper summarises the
Mesozoic to present. The northern and southemain results of the Italiahatin American group,
Plate margins mainly consist of transpressive goresentedat the International Geological Congress
strikeslip shear zones, while the wesn and of Brazil 2000, and is intended to contribute to the
eastern margins are represented by convergegbate on the origin and evolution of the Caribbean
systems and related magmatic arcs. These marghisite in the framework of the new IGCP 433.
include Jurassic/Cretaceous ophiolitic complexes
cropping out along suture zones or accreted terrains ~ REGIONAL GEOLOGICAL F RAMEWORK
on the northern, southern and western sectotseof t
Caribbean Plate. The margins of the Caribbean Plai® represented
Systematic investigations carried out in the ladby large deformed belts which result from several
few years on the most important p&aribbean compressive episodes followed by tensional and/or
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Figure 1. Structural sketch map of the Caribbean area (modified from Beccaluvat al, 1996). Arrows show the
movement direction of themain plates. Symbols: 1, trenches and active subduction zones; 2, overthrust fronts;
3, Tertiary accretionary prisms; 4, strike-slip faults; 5, extensional faults.

strike-slip tectonics, starting in the Late Cretaceousonsequence, certain portions of the deformed
The Caribbean lithosphere has beksformed and Caribbean lithosphere are now included in the crust of
piled up onto the Pacific and Atlantic oceanidhe adjacent plate margins, and should no longer be
crusts, giving rise to the western and eastern islameferred to the Caribbean domain s.s.

arc systems of the Central American Isthmus and The most important geological feataref the

Lesser Antilles respectively, as well as onto th@vestigated sectors are reported below.
North and South American continental crusts

forming the suture zones of the Greater Antilles

and Venezuela respectively (Fig. 1). The mor&uatemala

internal Caribbean margins have been successively

deformed and involved in a series of accretionaryhe present northwestern margin of the Caribbean

prisms (Venezuela, Colombia, Panama, Hispaniol&)ate crops out along the Motagua Suture Zone in

etc.) (Stphanet al, 1986). In both the northern Guatemala, which links the me8mnerican trench

and southern Caribbean margins, the maiwith the Cayman Islands extensional system (Finch

structural features have been controlled by and Dengo, 1990; Beccalughal, 1995). It represents

transpressional regime, leading in places ta sinistral shearone between the Maya and Chortis

opposite vergences of caofirentablbodks anchiscides®andtENEWSH f | o we r

structureso) . strikeslip fault systems (e.g., Polochic, Motagua,
The presentlay baders of the Caribbean PlateCabarias, Jocatan). RemarkableEWrending upit

run along these deformed belts and are representedsiryctures (Sierra Chuacus, Sierra de Las Minas,

suture zones or “"accreted terranes" which includdontafias del Mico), puthpart basins (Izabal Lake,

JurassieCretaceous ophiolitic units. Sinistral andBananeras, etc.) and grabens elongated in a prevalent

dextral strikeslip shears occur on the northern and-S direction (Guatemala, Chigquimila, etc.) are found

southern margins,respectively (Fig. 1). As a within the shear zone of Motagua



PERIFCARIBBEANOPHIOLITES

%,

‘ Bahia 7,
B %

° ) )
o o /0 © 00
h uatema/lgj: o o Jalapa °°°° 5
'0’(0‘\: N\ | e =— 5 0 % 0o o ®0°% 5 ,°
N
\\ \\ N
Y
North \\\ L. Izabal Juan dg SIE;ZZ Ric: Motagua South
L a “GR _ CHR
\\ Y
\ MAY + ¥
\ X . o
\ N 2
Sierra S. Cruz \\ \?701 \\\ s
b SSC \ L. Izabal AN %
. () \
A R AN AN LO% vy \
E N, N\ %
\ \ ’4 ‘\ % \
MAY 9 \ \ \
\ \ .
L = S. Las Min\as Rio Motagua \
\‘ é C NM Y\ “ SM
(=2
(e
Vo
|| 2 MAY \ \\ “ g
(= \ -
S \ MOTAGUA \ \ \ 5
=  MAYA BLOCK i \ Y. CHORTIS BLOCK z
5‘ ' SUTURE ZONE \‘\\ \\\ %
| e s \
3 : d 5'_(\]“21% Rio M(‘)tagum il ;—?-
\ =
2 “t B NMY 3
= 1 | ﬁ ‘;l >
3 i MAY N z
5 1 \\\ E
g !
< .
N
= : e
=) Rio Polochic Bahia Verapaz AR
% € : BVP S. Chuacus %N
N0 14 km
! T r1T1= 9\
MAY
1

Figure 2. Tectonic sketch map and cross sections of the Motagua Suture Zone in Guatemala (modified from
Beccaluvaet al., 1995).Main Units: MAY, Maya Cont. Block; BVP, Baja Verapaz U; SSC, Sierra Santa Cruz U;
JPZ, Juan de Paz U; NM, North Motagua U; SM, South Mtagua U; GR, Zacapa granitoids; CHR, Chortis
Cont. Block. Legend: 1, recent deposits; 2, TertianQuaternary volcanics; 3, flysch and molassic deposits (Late
CretaceousEocene); 4, Arc tonalitic magmatism (Granitoids, GR) (Late Cretaceou&ocene); 5, Volano
plutonic arc sequences (Peridotites, gabbros and basalts, andesites, with IAT (5a) and CA (5b) affinity of supra
subduction complexes) with carbonatigerrigenous sediments (Cretaceous); 6, MORB ophiolites (mantle

peridotites, gabbros and basalts) withradiolarites to carbonatic-terrigenous sequences (Late Jurassiarly

Cretaceous); 7, continental basement (7a) and sedimentary covers (7b) of the Maya Block; 8, continental

basement of the Chortis Block.
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Figure 3. Tectonic sketch map and cross section§ Guba (modified from Iturralde Vinent, 1994). Main Units:
BH, Bahamas U; NO, Northern Ophiolites Melange; AC, Arc Cretaceous Us; MU, Mabujna U; ET, Escambray
Us. Legend: 1, TertiaryQuaternary deposits; 2, Melanges with variably terrigenous matrix (Late @etaceous
Paleogene), including 5; 3, Tonalitic intrusive (Late CretaceouBocene); 4, Arc Volcanics (CA affinity) with
scattered reefal limestones (CretaceotiBaleocene); 5, metamorphosed vulcargutonic arc sequences with CA
affinity of supra-subduction complex (Cretaceous); 6, peridotites, cumulitic gabbros, basalts (MORB
magmatism) and radiolarites (Late JurassieEarly Cretaceous), involved in melanges; 7, sedimentary sequences
(Jurassic-Cretaceous) of Bahamas continental margin; 8, metamorphic contiméal basement of

Escambray.

The Motagua Suture Zone is a typical Lithologically, the SSC, BVP and JPZ Units
transpressional (or collisional) "flower structure",are made up of generally serpentinized mantle
with northward and southward vergences of thbarzburgites, layered gabbros, doleritesnda
following main ophiolitic units (Fig. 2): scarce basalts. SSC is locally covered by small

1. The Sierra de Santa Cruz (SSC) and Bajautcrops of terrigenous and volcanoclastic
Vergpaz (BVP) Units clearly overthrust the Mayasequences including andesitic and dacitic
Block, the former onto the Late Cretacedtscene fragments (Cretaceous Tzumuy Fm of Rosenfeld,
carbonatieterrigenous sequences of the Seput981). The JPZ is covered by basic volcanoclastic
Formation, the latter onto the Palaeozoi@and andesitic brecciaspassing upward to
metamorphites of the Chuacus Group or thearbonatic breccias and calcarenites, with
Mesozoic evaporitigerrigenouscarbonatic sandstone and microconglomerates containing
deposits of the Todos Santos, Coban and Campacid volcanic fragments (Late Cretaceous Cerro
Formations; Tipon Fm of Muller, 1980).

2. The Juan de Paz Unit (JPZ) overthrust the The SM and NM consist of the salled "El
Palaeozoic metamorphic basement of the Sierra dambor Group”, made up of serpanted
Las Minas and Montafias del Mico (Maya Block); peridotites and foliated gabbros, and followed by a

3. The South Motagua (SM) and Norththick basaltic pillow lava sequence, radiolarian
Motagua (NM) Units, outcropping in a narrow cherts, metasiltites and metarenites with
"flower structure”, overthrust both the Palaeozoiintercalations of basaltic flows. The top of the
continental basement (Las Ovejas and San Diegequence is represented by phyllitic metasiltites
Formations) of the Chortis Block (SM) and thealternaing with marbles and dark levels of
Palaeozoic metamorphic terranes of the Sierras deetacalcarenites (Late Cretaceous Cerro de La
Chuacus and Las Minas of tiMaya block (NM). Virgen limestones)Along the Motagua River the
These units are imbricated through variablyJPZ, SM and NM Units are unconformably
dipping fault surfaces with "out of sequence'overlain by the Eocene continental molasses of

basement slices. the Subinal Fm.
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Cuba calcalkaline magmatic affinity, underlies the
Cretaceous Arc Units and overthraustthe
The northernmost gtion of the Cretaceous Escambray continental terranes.
Caribbean Plate margin crops out in Cuba near the 5. A plutonic complex intrudes the AC and the
southern edge of the North American PlatdMU Units, with a variably thick cornubianitic
(Pardo, 1975; Iturralde Vinent, 1989, 1994). It isaureola. The complex is made up of locally foliated
separated from the rest of the Greater Antillegranitoid and tonalitic bodies of AptigBampanian
(Jamaica, Hispaniola and Puerto Rico) the age.

Bartlett sinistral strikeslip structure, which 6. The Escambrayerranes (ET), dating from
represents today the northern boundary of thie Late Jurassic to Late Cretaceous and considered
Caribbean Plate. the equivalent of the Guaniguanico and Los Pifios

The Cuban folded belt, from west to east, i¢erranes, tectonically underlies the Mabujina Unit,
transected by subvertical, sinistral strifdgp and crop out as a complex thrust system in a large
structures (Pinar, La Trocha, Nipe Faults). Aslomeshaped structure. HE sequence generally
shown in Fig. 3, the whole complex is composed afonsists of Mesozoic terrigenous and carbonate
two continental elements, respectively belonging tdeposits of the continental margin. Slices of
the Bahamas Platform (the northernmost) and theetavolcanics, metagabbros and serpentinites have
GuaniguanicePifiosEscambray (ET) Terranes (thebeen reported in some localities, together with a
southernmost). These are both overthrust by theetamorphic melange.
oceanic Eements of the Northern Ophiolitic
Melange (NO) and the Cretaceous Arc (AC) Units
(Fonsecaet al, 1990; Iturralde Vinent, 1994) and Hispaniola
followed by the Paleogene Arc Units, which are
exposed in eastern Cuba. The deformation front éfispanida represents a transpressional shear zone
the folded belt extends tma Paleogene foredeepwhere portions of an oceanic plateau (Central
in a series of frontal slices with north vergenceCordillera, Dominican Republic) are juxtaposed
associated with  flyschoid sequences andgainst Northern Cordillera ophiolites to the
olistostromes. Generally speaking: northeast and a portion of the oceanic plateau to the

1. The Bahamas Units (BH) are structurally thgouthwest (Massif dela HotteSalleBahoruco,
lowest in the folded system, and consist of at leaSiouthern Peninsula of Haiti). The three main
four tectonic sheets: Cayo Coco, Remediosgeological sectors of this flower structure are
Camajuni and Placetas, which represent thgeparated by large sinistral strigp faults
original edge of the North American continentalSeptentrional, Enriquillo, Hispaniola, etc.) (Fig. 4).
margin. In the Placetas Unit, Late Jurassic tholeiitic The Northern Cordillera (NC) cois¢s of an
lavas are also present. A Paleocen&Eocene assemblage of tectonic units which constitute a
foredeep basin overlies tiBahamas margin dating heterogeneous ophiolitic terrane (Draper and Nagle,
the collision of the Northern Ophiolites and1991; Drapeet al, 1994). The NC is dismembered
Cretaceous Arc with the Bahamas crust. along WNWESE strikeslip faults in very

2. The Northern Ophiolitic Melange (NO) Unit complicated geometrical relationships. The main
overthrusts the foreland basin and the Bahamasitsare:

Units to the north and the northeast. The unit 1. The Puerto Plata complex made up of
includes kocks of peridotites and cumulitic variably-sized bodies of serpentinized peridotites,
gabbros cut by dikes of diabases overlain bjayered metagabbros, and pillowed metabasalts with
basaltic lavas, hyaloclastites, radiolarites andcattered early Cretaceous radiolarites.

volcanoclastites of Hauteriviahuronian age. 2. The Rio San Juan complex, composed of

3. The Cretaceous Arc Units (AC) overlie thethe following major unitsa) the Gaspar Hernandez
ophiolitic melange to the north artde Escambray serpentinites; b) the Hicotea and Puerca Gorda
Terranes to the south. They consist of lava flowsschists; c) the Jagua Clara Melange, with several
pyroclastites and volcanoclastic rocks, sometimésigh pressure metamorphic blocks in an ultramafic
unconformably overlain by late Campaniaastrichtian  matrix; d) the Cuaba Amphibolites, intruded by e)
carbonate and terrigenous sequences. Within thige Rio Boba gabbroic layered seqae.

volcanic complex there are several istdearing 3. The Samandunta Balandra complex,
limestone horizons of Late Albian, Santonian andonsisting of a continuous sequence of foliated
Early Campanian age. marbles with intercalations of mica schists,

4. The Mabujina subduction complex (MU), including boudins of metagabbros and metadolerites
consisting of metavolcanics and metaplutonics witthetamorphosed into blueschist and eclogite facies.
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Figure 4. Tectoric sketch map and crosssection of Hispaniola (modified from Lewis and Draper, 1990). Main
Units: NC, Northern Cordillera Us; CC, Central Cordillera Us; LC, Loma Caribe -Ortega U; D, T, Duarte and
Tireo complex; GR, Tonalitic arc magmatism; SC, Southern Cadillera Us; HA, Massif de La Hotte-Salle-
Bahoruco; NOAM, North American continental margin. Legend: 1, Tertiary-Quaternary deposits; 2,
Terrigenous sequences (Late Cretaceot®aleogene); 3, Melanges and olistostromes with variably terrigenous
matrix (Late CretaceousPaleogene), including blocks of 6 and 7; 4, Gabbroid to granitoid intrusives (Tonalitic
Arc magmatism, Late Cretaceous); 5, Metabasalts and metadolerites (D), and basic to acidic metavolcanics (T)
(MORB to OIB affinity), with intercalations of r adiolarites (Late JurassicEarly Cretaceous and Late
Cretaceous); 6, MORB ophiolites (mantle peridotites, metagabbros, metadolerites and metabasalts) with
scattered radiolarites (Late JurassieEarly Cretaceous), also included in 3; 7, Serpentinized mantlgeridotites
belonging to MORB ophiolites, also included in 3; 8, Foliated marbles and micaschists, with boudins of
metagabbros and metadolerites with MORB affinity (Late JurassieCretaceous); 9, North America Continental
Plate.

The Central Cordillera (C) terrane (Lewis and intercalated with metasediments, and of pillowed
Draper, 1990), mainly constituted by the Duartebasalts and breccias with dacitic and rhyolitic
Tireo complex, overthrust northeastward the Lomaomposition, the latter undeihg reefal limestones
CaribeOrtega (LC) Unit, which in turn overthrust of the middlelate Cretaceous.
the MaimonAmina and Los Ranchos Units, the  Several plutonic bodies of gabbroic and
latter two separated by the Hatillo Thrusttonalitic composition are intruded into the
Southwestward CC overthrust the Late CretaceouBuarteTireo complex of the Central Cordillera.
Paleogene terrigenous sequences of the Trois The Massif de La Hott8alleBahoruco terrane
Rivieres belt. (HA) of the Southern Pémsula in Haiti is mainly

From the above dismembered lithological unitgonstituted by monotonous sequences of mititke
of the CC, a generalized stratigraphical sequenc&retaceous basalts and dolerites (with pelagic
may be reconstructed from the base, as followintercalations of limestones, cherts and siltstones),
sapentinized harzburgites (LC), covered bythe most representative of which is the Dumisseau
metadolerites and frequently pillowed metabasaltsm.
with intercalation of Late Jurassitarly Cretaceous
radiolarites (Duarte), passing upward to basalts,
tuffs and volcanoclastites locally associated witPuerto Rico
Late Cretaeous radiolarites and siltstone (Tireo).

The AminaMaimon and Los Ranchos Units areAccording toJolly et al (1998), most of the island
respectively composed of dacitic metatuffsof Puerto Rico Island is made up of island arc



