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RESUMEN

La Hoja de Rio San Juan (6174-1) se encuadra en el denominado Complejo de Rio
San Juan, limitado estructuralmente al norte por la prolongacion oriental de la Zona de
Falla del Camu y al sur, por la Zona de Falla Septentrional. En la Hoja se distinguen
tres conjuntos estratigraficos: (1) un complejo de basamento plutono-metamorfico
relacionado con subduccidén, cuya estructura interna consiste en un apilamiento
imbricado de laminas con rocas de alta-P; (2) un grupo de rocas siliciclasticas vy
turbiditas de edad Eoceno a Mioceno, de las Fms. Imbert y La Toca, que se disponen
discordantes, plegadas y fracturadas, sobre el complejo; y (3) una cobertera
discordante subhorizontal integrada por las rocas carbonatadas de las Fms. Villa Trina
y Los Haitises, de edad Mioceno Superior-Pleistoceno, ademas de los depdsitos

cuaternarios.

El Complejo de Rio San Juan esta deformado por un sistema de fallas inversas y de
desgarre sinistral, relacionadas con la tectonica cenozoica de grandes zonas de falla
transpresivas. En él se pueden diferenciar cartograficamente, de norte a sur, las
siguientes unidades litolégicas, generalmente separadas por zonas de falla de gran

escala:

o Peridotitas Serpentinizadas de Gaspar Hernandez. Incluye varios macizos
peridotiticos variablemente serpentinizados, con inclusiones de gabros,

microgabros y doleritas.

o Mélange de matriz serpentinitica de Jagua Clara. Esta constituida por una matriz
foliada o cataclastica, con bloques de eclogitas y esquistos azules,

metasedimentos, ortogneises 4cidos, leucotonalitas y greenstones.

o Esquistos de Hicotea. Compuesta por esquistos maficos (metatobas y metalavas

bésicas) con intercalaciones de marmoles.

o Unidad de Loma EI Morrito. Separada de la Mélange Serpentinitica de Jagua
Clara por la Falla de El Higueral y compuesta por los Esquistos de Puerca Gorda
y de El Guineal. Los Esquistos de Puerca Gorda estan compuestos por esquistos

maficos, metabasaltos porfidicos y metavulcanitas maficas. Los Esquistos de El
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Guineal estan constituidos por meta-riolitas porfidicas, metavulcanitas acidas y
esquistos cuarzo-feldespaticos. En la unidad intruye el Batolito del Rio Boba, que
constituye un complejo pluténico/metaplutdnico formado esencialmente por tres
series 0 conjuntos igneos: (1) Gabronoritas y metagabronoritas de Quita
Espuela; (2) Gabronoritas y metagabronoritas con oOxidos de Martel; y (3)

Gabros, dioritas y tonalitas con hornblenda de La Manacla.

El Complejo de Rio San Juan incluye una estructura de gran escala, la Zona de Falla
de El Higliero, que separa las Serpentinitas de Gaspar Hernandez y la Mélange de

Jagua Clara, al norte, de la Unidad de EI Morrito, al sur.

La estructura ductil del basamento consiste en una mélange de matriz serpentinitica,
que rodea y envuelve bloques de escala centimétrica a kilométrica, como es el caso
del macizo ultraméfico de Loma del Catey. Las rocas de la mélange fueron
deformadas no coaxialmente de forma muy heterogénea, desarrollando fabricas
planares y plano-lineares en condiciones metamorficas de alta-P durante el pico
térmico y en condiciones de media y baja-P durante la retrogradacion. La orientacion
regional de la foliacion plano-linear principal, Sp-Lp, indica que la deformacion
consistio en un cizallamiento inverso dirigido al NE, paralelo al plano Sp y en la
direccion de Lp. Durante la deformacion progresiva y el descenso de la temperatura, la
deformacion se particiona preferentemente hacia los niveles estructuralmente mas
bajos de la mélange, en los que se superponen fabricas ductil-fragiles y cataclasticas,
asi como una brechificacion fragil. Los datos geocronolédgicos indican una edad
Cretacico Inferior tardio para el pico eclogitico del metamorfismo a unos 23 kbar y
750°C, y una edad Campaniano Superior para el enfriamiento durante la exhumacion,
la cual continla en el Maastrichtiano. La edad Campaniano-Maastrichtiano de las
intrusiones de leucotonalitas tardi-cinematicas registra los incrementos deformativos

mas tardios en la mélange.

Los materiales desorganizados de la base de la Fm Imbert indican la exhumacién del
complejo de subduccién a condiciones submarinas con anterioridad al Eoceno Inferior-
Medio. Esto indica que la deformacién y estructura ductil-fragil y fragil en la mélange, y
la yuxtaposicién con la unidad de El Morrito a nivel de la Zona de Falla de El Higlero,

tuvieron lugar en el intervalo Maastrichtiano-Paleoceno.

La macroestructura del complejo se caracteriza por una serie de pliegues y

cabalgamientos fragiles, de direccion ONO-ESE y vergencia al NNE, que imbrican al
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basamento metamorfico y a las rocas sedimentarias de las Fms. Imbert y La Toca.
Estos cabalgamientos y fallas inversas no deforman a las unidades carbonatadas del
Mioceno Superior-Pleistoceno, por lo que son estructuras previas. Sin embargo, gran
parte de las fallas previas han sido reactivadas durante el levantamiento de la

Cordillera Septentrional, que ha tenido lugar desde el Mioceno hasta la actualidad.

Este ascenso ha adquirido un desarrollo peculiar en el Promontorio de Cabrera, que
constituye el sector nororiental de la Hoja, donde ha dado lugar al escalonamiento
concéntrico de mas de diez plataformas de abrasién elaboradas sobre los materiales
calcareos de las Fms. Los Haitises y La Isabela. El consiguiente incremento de la
superficie emergida se ha visto completado por el desarrollo de la Llanura Costera del

Atlantico, merced a la dindmica fluvial y marino-litoral, principalmente.
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ABSTRACT

The 1:50.000 Rio San Juan Sheet (6174-l) mainly includes the north half of the Rio
San Juan complex. The general geology of the northern Rio San Juan complex is
composed of three stratigraphic elements: (1) a subduction-related metamorphic
complex whose internal structure consists of a imbricate stack of high-P rocks forming
slabs; (2) a group of Eocene to Miocene siliciclastic and turbiditic rocks of the Imbert
and La Toca Formations, that are both in fault contact and unconformable overlie the
metamorphic complex along the western area; and (3) an unconformable cover of
subhorizontal Late Miocene to Pleistocene limestone formations of the Villa Trina and
Haitises limestone Formations, as well as the Holocene superficial formations,

belonging to the Atlantic Coast Plain.

The Rio San Juan complex is deformed by a left-hand strike-slip and reverse fault
system, related with the (at least) earliest Miocene to Present movement of the Camu
fault zone. This large-scale, subvertical fault zone occurs onshore just north of the
complex. In ascending order, the major tectonic units forming the Rio San Juan

complex are:

o Gaspar Hernandez Serpentinized Peridotite-tectonite. It is composed by massive,
serpentinized harzburgite and dunite forming “native” mélange blocks (protolith)
that grade into surrounding sheared serpentinite or gouge. Gabbroic rocks and
dolerite sills are sparse and they have not developed high-P metamorphism
(altered to sub- and greenschists facies low-T, sea-floor, metamorphism).
Original olivine, enstatite and sparse clinopyroxene are replaced by microscopic
serpentine minerals, bastite pseudomorphs and dusty magnetite. Chrome-
aluminous spinel (2 to 3%) is altered to opaque oxides. The serpentinite mineral
assemblage is chrysotile, lizardite, brucite, magnetite, chlorite product of low-
temperature hydrous alteration. Mafic dikes that cut the original peridotite are
altered to whitish “rodingite” composed of hydrous calcium - aluminum silicate

minerals

o Jagua Clara Serpentinite-matrix Mélange. The massive serpentinite with relict
peridotite textures was overprinted by schistose and sheared serpentinite, and
serpentinite gouge, recording various degrees and conditions of internal

deformation. Serpentinite schistosity surfaces warp around mélange hard blocks,
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which range from less than 1 meter up to 2.5 kilometer in diameter (Loma del
Catey). Blocks are massive serpentinized peridotite, and “non-native” high-
pressure metamorphic rocks, greenstones, orthogneisses and foliated muscovite-
bearing leucotonalites. “Non-native” blocks in the mélange are: high-P
metamorphic rocks and Hicotea mafic schists. The high-P metamorphic rocks
have meter- to hectometer-scale dimensions, they are mainly garnet, lawsonite,
omphacite and jadeite-bearing blueschist; glaucophane and phengite-eclogites;
garnet-amphibolites and greenstones. Felsic orthogneisses, marbles and
metapelites also occur. The Hicotea schist is composed by mafic schists, with
intercalations of white marbles and rare ribbon cherts. Protoliths are basic-
intermediate volcanic rocks. The deformation and high- to low-P metamorphism
(glaucophane and actinolite assemblages) mask the original textures and
structures. The mélange was intruded by sills of muscovite-bearing foliated

leucotonalites.

) Loma El Morrito unit. The EI Morrito fault zone brings the El Guineal schist from
the south onto the Jagua Clara mélange. The El Morrito unit is composed by the
Puerca Gorda schists and the El Guineal schists. Protoliths of the Puerca Gorda
schists are basic-intermediate volcanic rocks, often prophyritic. Protoliths of the
El Guineal schists are felsic volcanic rocks. The unit was intruded by the Rio
Boba batholith. It is a meta-plutonic complex essentially composed by three
igneous suites: (1) Quita Espuela gabbronorites and metagabbronorites; (2)
Martel oxide-bearing gabbronorites and metagabbronorites; and (3) La Manacla

gabbros, diorites and hornblende-bearing tonalites.

The Jagua Clara mélange was intruded by concordant sheet-like bodies of strongly
foliated muscovite-bearing leucogranites. Typically, these felsic intrusives are deformed
from magmatic to solid-state conditions in the core and solid-state conditions in the rim.
The internal magmatic foliation and the mylonitic fabric in the deformed external sector
of the leucogranites parallels the intrusive contact and the regional foliation of the
enclosing serpentinites. Zircons extracted from this sample gives a Concordia lower
intercept of 68.9+0.3 Ma, which match to other geochronological data recently
published for cooling at T<400° C in the high-P blocks. This Campanian-Maastrichtian
boundary U-Pb age is interpreted as the crystallization age of the syn-kinematic
leucogranite and, as field evidence indicates, ductile shearing deformation in the
mélange was at least from 69 Ma. In this sample, a Concordia superior interception at

1042.8+2.8 Ma (4 points regression) suggest Greenville core zircon ages mixed with
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rims of Cretaceous ages. These leucogranites are probably melts of subducted
siliciclastic sediments derived from the southern continental margin of North America
plate (i.e. Mesozoic sediments deposited onto the Bahamas platform that eroded a

Greenville basement).

The disorganized materials of the lower Imbert Formation indicate the exhumation of
the subduction complex to submarine conditions before the Lower/Middle Eocene. This
indicates that deformation and ductile-brittle and brittle deformation in the mélange, and
the tectonic justaposition with the Morrito unit at EI Higlero fault zone, took place in the

Maastrichtian to Paleocene interval.

The macrostructure of northern Rio San Juan complex is characterized by a serie of
folds and brittle thrusts, of WNW-ESE trend and NNE vergence that imbricate the
metamorphic rocks with the sedimentary rocks of Imbert and La Toca Formations.
These folds and thrusts do not deform the siliciclastic and carbonaceous rocks of the
Late Miocene and Pliocene, so they are older structures. However, many fault zones
have been reactivate during the Miocene to the Quaternary uplift of the Cordillera

Septentrional.

This uplift acquired a peculiar development in the Promontorio de Cabrera domain,
located in the northeastern sector of the Sheet, which has resulted in more than ten
concentric abrasion platforms sculpted on calcareous materials of the Los Haitises and
La Isabela Formations. The resulting increase in land surface has been completed by
the development of the Llanura Costera del Atlantico, thanks to fluvial and marine-

littoral activity.
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