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Introduction: The KT boundary sequence has
been found with the Tsunami sequence and the fireball
layer around the Yucatan Peninsula [1]. However, be-
cause the Yucatan Peninsula is covered with thick Ter-
tiary carbonate sequence proximal evidence of the im-
pact related sequence had been reported at a few places,
like Belize. The western Cuba preserves a thick KT
boundary sequence comprising Cretaceous to Paleogene
sedimentary units [2][3][4]. These sequence was ex-
posed as a result of arc-continent collision of Creta-
ceous Cuban arc and North America. Based on the plate
reconstruction, western Cuba was situated less than
400 km to the south east of the Chicxulub impact cra-
ter of the Yucatan peninsula during the late Cretaceous
time [5][6]. Thus the KT boundary of western Cuba
may preserve proximal evidence of geological processes
related to the impact. Here, we describe the evidence of
KT boundary origin for a more than 500 m thick event
deposit of the Cacarajicara Formation in western Cuba,
which is the thickest KT boundary formation in the
world.

Tectonic setting of the western Cuba: According
to a recent study, western Cuba is tectonically divided
into three belts; Los Organos, Rosario and La habana
(Bahia Honda to Matanzas) belts (Fig. 1) [4]. Each belt
is composed of continental shelf to oceanic slope and
deep-sea sediments sediments. Oceanic crustal mate-
rial, such as pillow basalt and high grade metabasite,
also preserved in these belts which have been deformed
by Oligocene strike-slip deformations. All of these
sequences were truncated by the left-lateral Pinaer Fault
[7][8]. Based on the stratigraphic and fossil fauna rela-
tionships, Los Organos and Rosario belts had been
situated near the Yucatan block (North American Cra-
ton) during Jurassic time [7][8].

The Cacarajicara Formation is situated within the
south subcomplex of the Rosario belt which represents
a more distal facies than that of the Los Organos belt
during upper Cretaceous time [8][10][11]. It uncon-
formably overlies the upper Cretaceous deep marine
sandstone-mudstone alternation. The Cacarajicara
Formation is distributed over an area more than one
hundred kirometer long and a few hundred meters
wide. It is situated at the top-to-the north northwest
fold-thrusted Rosario belt [8][10][11]. A continuous
section of at least 500 m thick sediments, that is situ-
ated in the southeast limb of synclinal syncline, is

exposed 15 km to the north of Soroa. Bedding dip
decreased upward from 80° to 30° the northwest.

fig.1 Simplified geologic map

Stratigraphy: The Cacarajicara Formation is char-
acterized by a upward-fining carbonate clastic sequence
which is subdivided into two members. The Lower
breccia member is approximately 150 m thick and is
represented by grain-supported boulder breccia. This
member disconformably overlies the middle Cretaceous
Poriel Formation which is composed of carbonate-rich
sandstone-shale alternations formed by a distal se-
quence of gravity flow. Rock components of the breccia
include micritic limestone, foraminiferal limestone,
rudist-bearing shallow water limestone, banded radio-
larian chert and radiolarian-bearing black chert. We
conducted identification, counting, and diameter meas-
urement of the breccia. Based on diameter measure-
ment, two modes of breccia size are identified which
are grouped into two classes. The first group is pebble
size class which consists of breccia with less than 20
cm in diameter. The second group is cobble-boulder
size class which occasionally contains 1-3 m oblate-
shape breccia. The pebble size class is composed of
more than 90% carbonate breccia and less than 10%
volcanics and metamorphic rock fragment. The cobble-
boulder size class contains oblate-shape radiolarian
chert, black chert and chert-micritic limestone boulder
which is similar to those of the underlying Middle
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Cretaceous sequence (Poriel Formation). The orienta-
tion of imbricated oblate breccia suggests that the pale-
oflow direction of this member is from north to south,
if there was no rotation of the belt.

The breccia of this member has less than 1% of ma-
trix that is dark brown in color. The dark brown ma-
trix is composed mainly of siltstone that contains
small amount of foraminifers, carbonate clast, volcani-
clastics and spherule-like grains. A few spherule grains
were extracted from the matrix using the hydrochloric
acid dissolution method (Fig. 2). The spherules are
gray color transluscent and approximately 150É in di-
ameter. Under the EDS electron microscope, they pre-
served smooth surface and very homogenous in com-
position.

Outcrop scale and microscopic scale matrix intru-
sions are preserved in this member. This evidence
suggests that the lower breccia member was formed
under a high pore-pressure with high-energy condition
flow. Breccia size and composition changes from the
Lower breccia to the Upper sandstone-slit member.

The Upper sandstone-silt member which is ap-
proximately 350 m thick composed mainly of a coarse-
to-fine massive carbonate sandstone which is composed
of mainly micritic limestone, foraminifera, rudist frag-
ments with minor amounts of quartz, serpentinite and
volcanics grains. This member is homogenous and
well sorted. A dewatering pipe or web structure is ob-
served in the middle part of this member. Sedimentary
structures such as cross-bed, cross- to parallel-
laminations and bioturbation are not observed. The
lithology of this member is similar to that of the mid-
dle part of the Peñalver Formation [9]. The shocked
quartz is also found in this member of this sequence.
The quartz contains the É÷ and ξ planes characteristic of
the planer deformation features. According to micro-
scopic observations, grain boundaries are partly recrys-
talized and low-grade metamorphic minerals were
formed. Most mafic mineral has changed to the chlo-
rite. Thus the sequence was affected by low-grade
metamorphism and original sedimentary structures
may have been destroyed.

The upper most part of this member consists
mainly of calcareous silt and clay which contain fine-
grained carbonate, foraminifera and quartz grains. It
contains uppermost Masstrichtian nanofossils, such as
Micula murus, Mucula decussata, and does not yield
any Paleocene fossils. The Paleocene micritic lime-
stone (Ancon Formations) overlies this member. How-
ever, the boundary between them is not well exposed.

Discussion and Summary: Characteristics of the
Cacarajicara Formation are summarized as follows; 1)
more than 300 m thick upward-fining sequence, 2)
well-sorted stratigraphic sequence, 3) very thick boul-
der zone and homogenized upper zone, 4) high water-
pressure and high energy conditions during the time of
deposition of the lower breccia member, 5) presence of
the shocked quartz in the upper member and spherule

in the lower member (analyses of these grains are now
in progress). The high-energy matrix condition for the
Lower breccia member may be formed by the dilatant
flow and the homogenized Upper sandstone-silt mem-
ber is identified as fall deposits. These two different
flow pattern in a fining upward sequence suggests that
the Cacarajicara Formation is formed by a hyperconcen-
trated flow. The existence of an extremely thick sedi-
mentary sequence with exotic blocks and impact re-
lated materials indicates that the Cacarajicara Forma-
tion is probably an impact-related mega flow sedimen-
tary sequence deposited on the continental slope of the
Yucatan platform.

fig.2 Spherule in the Lower conglomerate unit
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