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ABSTRACT

The island of Barbados is underlain by a
basal tectonic complex that may be repre
sentative of rocks and structures of the
structural high of the accretionary prism of
the Lesser Antilles arc. At Chalky Mount,
the complex consists of six fault-bounded
packets of east-northeast strike and steep
dips. The packets are composed of de
formed but generally coherent Cenozoic
sedimentary rocks, terrigenous turbidite in
five of the packets and hemipelagic rocks in
the sixth. There is no evident stratigraphic
affiliation among beds in any of the six
packets.

Rocks in fault packets underwent sequen
tialdeformations, most of which can be
timed as early, contemporaneous, or late
with respect to cessation of interpacket
motions. Early structures in packet I consist
of a main fold train with easterly striking
axial planes and related thrusts, broken
formation, and homoaxially refolded folds.
Packet 1 also contains later open folds with
northeast strikes. Packets 2-4 are relatively
thin slices within a fault complex, the
Chalky Mount fault zone, in which late left
oblique slip occurred on two of the four
faults of the zone. Packet 5 contains three
phases of deformation: an early near
recumbent major fold, marginal belts of
fault-related second folds, and open post
fault third folds. Packet 6 includes early
folds that are tightened and reoriented
toward its northern fault boundary where it
is locally a thrust.

Early structures in each packet are the
most pervasive and record the major stratal
shortening. Shortening in each packet is
approximately normal to packet boundar
ies, and early axes lie in the plane of the
boundaries. Packet boundaries are inter
preted as surfaces of accretion and early
structures as deformations generated during
transfer of layer successions from an ocean
floor to the front of the accretionary prism.

Contemporaneous and post-fault structures
are local and are due to displacements dur
ing reactivation of faults, mainly inter
packet, within the accretionary prism.

Early structures at Chalky Mount devel
oped in the brittle state, apparently with
displacements taken up by sliding between
grains and along layer boundaries. All
structures record distinctly nonmetamor
phic environments.

INTRODUCTION

This paper presents a structural study of
the accretionary complex of the Lesser
Antilles forearc exposed on the island of
Barbados (Fig. I). The island occurs at the
structural high, the thickest and probably
oldest part of the accretionary prism. Out
crops of the complex are probably represen
tative of the arcward region of the accre
tionary prism because such rocks extend
unmodified at least to maximum well depth,
4.5 km, on Barbados (Baadsgaard, 1960; J.
E. Schoonmaker and R. C. Speed, unpub.
data). Moreover, their physical properties
are compatible with velocities and densities
calculated from gravity models of that
region (Westbrook, 1975). Thus, the struc
ture of the accretionary complex of Barba
dos may provide a valid record of the early
development and subsequent tectonic ad
justments of the Lesser Antilles forearc.

My focus is on geometries, sequences,
and conditions of deformation, subjects
that are basic to an understanding of accre
tionary tectonics. The area examined is
Chalky Mount and vicinity (Figs. I, 2),
which contains the best exposures on Bar
bados. The main points are that the Chalky
Mount area is underlain by a well-organized
series of steeply dipping tectonic packets, the
fault boundaries of which can be interpreted
as surfaces of accretion. The principal struc
tures within each packet arc systematic and
continuous and arc thought to be a product
of shortening during accretion. Postaccre
tion deformation can be recognized only

locally and is generally related to reactiva
tion of earlier faults. Finally, rocks of Bar
bados have always existed in a shallow,
nonmetamorphic environment, indicating
that advective circulation within the Barba
dos prism, if any, has been small. Structural
analyses of adjoining areas of the accretion
ary complex are forthcoming products of
this study (D. K. Larue and R. C. Speed,
unpub. data; R. L. Sedlock and R. C.
Speed, unpub. data).

REGIONAL SETTING

The extensive accretionary prism of the
Lesser Antilles forearc is underthrust by the
relatively west-moving Atlantic lithosphere
(Fig. I). Geophysical studies indicate that
the prism is composed of deformed sedi
mentary rocks that attain a structural
thickness of at least 20 km near the forearc
basin boundary and wedge out to the east
over as much as 300 km (Westbrook, 1975).
The eastern 50 km or more of the prism is a
zone of modern and Neogene transfer of
strata from ocean floor to prism, both by
accretion at the toe and by underplating
(Chase and Bunce, 1969; Westbrook and
others, 1973; Westbrook, 1975; Peter and
Westbrook, 1976; Biju Duval and others,
1978; and Moore, Biju Duval, and others,
1982). More westerly regions of the prism
presumably represent earlier phases of
growth of the forearc.

The island of Barbados (Fig. I), the only
outcrop of the Lesser Antilles forearc,
exposes a three-tiered structure (Speed,
1979, 1981; Speed and Larue, 1982) (I) a
cap of autochthonous Pleistocene reefs
(Mesollela and others, 1970) that blanket all
but about 50 km 2 (Fig. I), (2) an interme
diate zone of one or more nappes of pelagic
rocks from which dates of early Eocene to
middle Miocene are currently known and
which are thought to be allochthonous
forearc basin deposits, and (3) a basal com
plex of deformed layered rocks of probable
accretionary origin.
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