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CHAPTER 9

GEOLOGY AND EXTRACTION OF MATERIALS

9.1 Introduction

Belize has an area of approximately 8,867 square miles and is bordered by Mexico in the
north, Guatemala in the west and south, and the Caribbean Sea in the east. It is a tropical
country with an extensive coastal area in the inland part with over 1,000 cayes and 125 miles
of Barrier Reef. The cayes are islands and/or mangrove islands, that are found between
the mainland and the barrier reef, on the barrier reef, and on or within the barrier reef
perimeters of the off shore atolls. The cayes ranges in size from a few hundred feet to 25
miles long and 4 miles wide.

The Pelican Point Marina and Yacht Club project site is located in one of these cayes
namely Caye Caulker in the Belize District. Caye Caulker is located 21 miles northeast of
Belize City, and 11 miles south of Ambergris Caye (the biggest caye in the area), and one
mile west of the Belize Barrier Reef, it has a total length of four miles. The caye is split in
two parts, as a result of hurricane events as well as a result of man�s activities. The project site
lies immediately north-west of the Caye Caulker Airstrip, (See Fig. 9.1).

The subsoil investigation was carried out on the site of the proposed development of
Pelican Point Marina and Yacht Club. Probings were conducted in the sea where the
proposed marina is to be constructed. This report describes the site investigation carried out at
the site and presents the technical recommendations for the design of the structural facilities
based on findings, and also of the associated hazards such as hurricanes and seismic
activity that can be encountered at this site. This soils investigation for Pelican Point Marina &
Yacht Club was undertaken by A. Rosado, a Civil and Structural Engineer assisted by two
Tunich -Nah technicians in February of 2007.

9.2 Ground Conditions

Published information on the general ground conditions around the cayes by C.G. Dixon
(1956) states that �� the Admiralty charts of the coastal waters show that the sea floor has
sharp differences of level. Steep escarpments face the east, while from the top of the
escarpments the sea floor slopes down gently towards the mainland. Coral reefs mark the
edges of the escarpments, and the most prominent is the barrier reef which extends from north
to south parallel to the coast about 15 miles off shore.

The cays themselves are sand cayes and there are indications that these are at present being
actively eroded.�

Dixon describes the cayes in general to have been formed of sand. These sand formations
however, overlay a flat-top limestone bedrock.
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Fig.9.1 Development Project Map
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The Geological Map of Belize revised edition 2005 establishes the landform in Caye Caulker as
being Quaternary period sand bars, modern reef, calcareous sand and mud from the Holocene
(last 10,000 years) to present, (See Fig. 2.1).

Depositions of this age are common occurrence close to ground level, often forming soils that
cover, uncomfortably, harder and older rock at depth. The Quaternary (Pleistocene) rocks and
modern sediments along the coast, and under water, are the youngest cycle of deposition in
Belize, and are represented largely by shallow-water, limy sediments. Ambergris Caye and
adjacent Cayes did not exist then as we know them today. Their foundation of cretaceous and
tertiary limestone formed from the accumulation of shells and reef debris like those being
deposited today.

Fig. 9.2: Location of Belize with respect to the North American and Caribbean Tectonic Plates

9.2.1 Subtidal areas

Belize  is  located  near  the  junction  of  the  North  American  and  Caribbean tectonic  plates,
slabs  of  the  earth's  crust  that  have  moved  past  each  other over the last 80 million years
(See Fig. 9.2). Eastward drift of the Caribbean plate resulted in the dominantly structurally
controlled, major features of Belize: the Maya Mountains, the offshore atolls surrounded by deep
water, and the location of the coral barrier reef. Along its entire length the modern barrier  reef
sits  atop  a  prominent  fault  that  separates  the  shallow  platform (coastal zone) to the west
from the deeper Caribbean to the east, where water depths progressively approach 13,000 feet
(See Fig. 2.4).

The coastal zone of Belize is a complex system that includes the shoreline, in addition to the
coastal plains, the lagoons and estuaries, the cayes and atolls, plus the subtidal area within
the 12 miles territorial limit and a 200 miles exclusive economic zone (See Fig. 9..3). This
includes the continental shelf which is approximately 160 miles long and 9-25 miles wide.
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Seaward of the shelf the depths increase rapidly into the Caribbean Sea thus forming a steep
escarpment. South of Belize City there is a relatively deep channel of up to 80 ft deep in between
the coastline and the outer barrier reef. The outer barrier reef forms a platform of up to 6.25
miles wide upon which there are several hundred cayes which separate the southern shelf lagoon
from the Caribbean Sea. The shelf, the coral reef and the numerous cayes play a key role in the
protection of the coastline from the force of storm waves.

Fig. 9.3: Bathymetry Map of Belize.


