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SECTION TWO

PROJECT ENVIRONMENT

2.1 Physical Environment

The proposed Hugh Parkey�s Belie Adventure Island  is located about 8.6 miles (14 km)
southeast of Belize City. The physical description will consist of physical, biological and marine
components that make up the natural environment. These components are important in
considering the relative potential impacts that can arise from such an undertaking. The proposed
development will encompass the expansion areas identified in the first Environmental Impact
Assessment and will consist of residential/guest accommodations along with other relative
amenities. The following is a brief summary of the project environment.

2.1.1 Meteorology

Belize has a tropical to subtropical climate with a pronounced wet and dry season even though
there are significant variations in the weather patterns in the region. The average rainfall varies
considerably throughout the country ranging from 1,350 millimeters in the north and west to
4,500 millimeters in the extreme south and lower Maya Mountains. Seasonal differences in
rainfall are greatest in the northern and central regions of the country where, between January
and April or May, fewer than 100 millimeters of rain fall per month.

The dry season is shorter in the south, normally only lasting from February to April. A shorter,
less rainy period, known locally as the "little dry," usually occurs in late July or August, after the
initial onset of the rainy season. Rainfall in the area is relatively limited. Annual average for the
area is 60 inches (1,524 mm) �  80 inches (2,032mm) (See Fig. 2.1). The mean air temperature of
the project area is 27  C. The extreme high temperature recorded was 37  C and the extreme
low was 13  C.

2.1.2 Oceanography

The following oceanographic components were analyzed for the proposed expansion of Hugh
Parkey�s Belize Adventure Island.

2.1.2.1 Hydrographic Profile

The hydrographic profile of the near shore environment along the different development sites
can be appreciated in Fig. 2.2. The physical water quality parameters are the functions which
modify and influence the structural and biological elements of the barrier platform and by
extension the proposed project site. These parameters include winds and waves, tides, currents,
temperature, salinity and turbidity.
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Fig. 2.1 Rainfall Isopleth Map of Project Site
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Fig. 2.2 Hydrographic Profile of the Expansion Project
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2.1.2.2 Winds and Waves

The coast of Belize is subjected to southeasterly trade winds that average 10-17 knots.  The
greatest trade winds are experienced in July (Stoddart, 1962). The coastal regions of the country
get the majority of the winds. The general wind patterns of the proposed sites are that of east-
south-easterly winds during the dry season, easterly winds in the rainy season and occasional
northerly winds during the cooler months. In the period March-June the average wind speed is
highest but the average wind-speed inland is considerable lower than along coastal areas.

The prevailing winds are the main driving force for waves and surface currents in coastal Belize
and by extension the project area. During the periods when the southeasterly and easterly winds
prevail, maximum wave energy are developed in the deep seas, which are dissipated at the crest
of the barrier reef, as well as over the barrier platform, with the breaking of these waves. During
these times the waters surrounding the caye become richly oxygenated �  which bodes well for
the flora and fauna in the area.

2.1.2.3 Tides

Belize experiences semi-diurnal tides with amplitudes in the order of 0.5 M during normal
weather and about 0.8 M in variation during the cold fronts. Another phenomenon affecting tidal
amplitude in Belize and at the project site in general is the �Sun Tides¡ in October and March , in
any given year. During these times the ƒmigration� of the Sun to and from the southern
hemisphere has an additive effect on the tides, which are otherwise primarily dominated by the
gravitational pull of the moon.

During these times both the high tides and low tides are higher than ƒnormal�. These variations
may be on the order of 8 inches to 1 ft. The highest sun tides are experienced during the full
moon and new Moon phases of the lunar cycle in which the high tide is referred to as �Higher
High Water Spring Tide¡ or HHWS. During these times the low tide is referred to as �Higher
Low Water Spring Tide¡ or HLWS. During the lower tidal cycle, which occurs during the 1st

Quarter and 3rd or Last Quarter phase of the lunar cycle, the high tides are referred to as �Higher
High Water Neap Tide¡ or HHWN: The low tides are referred �Higher Low Water Neap Tide¡
of HLWN.

The sun tides can have a severe inundating or ƒflooding� and erosional effect on low lying areas
such as the project site. During the times of the sun tides and in markedly rough sea states, the
eastern or lower end of the primary project site becomes waterlogged and inundated by the sea.
The reduced elevation and gently sloping profile of the beach in the area of the project site is a
function of low tidal amplitude and the reduced energy afforded by the caye in the immediate lee
of the barrier reef.

2.1.2.4 Currents

The currents influencing the depositional and erosional processes of the proposed project site are
derived from both wind-driven and tidal sources. The wind driven currents are greater in
magnitude and are in general more influential in affecting the dynamics of the cayes and the
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ecosystems of the surrounding waters. Wind driven currents in the Belize City areas have been
recorded at 1 - 1.5 knots at the immediate sub-surface depths and 0.2-0.6 knots at a depth of 1.8
meters (FAO/UNDP unpublished report, 1983).

The prevailing surface current among the Belize cayes and generally within the Barrier Reef is in
a southerly direction. This is the case with the Hugh Parkey�s Belize Adventure Island expansion
project. These currents do not only affect sediment transport but also the distribution of sessile
organisms including grasses and algae in the area of the project site.

2.1.2.5 Bathymetry

Based on the hydrographic provinces (Purdy, 1966), the caye rests on the Barrier Platform. This
is relevant to continental shelf in which the project site is located on the outer most ridges or
shoal of such shelf. The area of the Continental Shelf running from the back-reef of the main
barrier reef to the eastern shore line of cayes has been referred to by Purdy (1975) as the Barrier
Lagoon.

The waters between this first line of cayes, including Spanish Lookout Caye, and the mainland
have been referred to by Purdy (1975) as the Shelf lagoon. Purdy has sub-divided these Lagoonal
systems on the basis of a Northern Shelf Lagoon and a Southern Shelf lagoon �  the dividing
point being at the Belize river delta in Belize City. The Northern shelf Lagoon running from
Belize City to San Pedro and including the Chetumal Bay is relatively shallow with depths not
exceeding three (3) fathoms.

The Northern Shelf lagoon is shallow and flat, being interrupted by relict drainage channel and
sinkholes caused by Pleistocene erosion (Purdy 1974; Scott 1966). One of these channels the
English Caye or Eastern Channel, which is 4 miles south of the project site, makes a deep
undulating cut of about 30 meters in depth through the Barrier platform. This Channel probably
represents an old streambed of either the Belize River or Sibun River. Other noted drainage
channels in the reef includes �  the Saint George�s caye Channel, 5 miles north of the project site,
and the Caye Caulker� Caye Chapel channel.

2.1.2.6 Water Quality

Water samples were also taken around the caye in order to determine the water quality of the
receiving environment. For the proposed project, 6 sampling points were analyzed (See Fig. 2.3)
by an accredited DOE laboratory (See Annex IV). The following summarizes the water quality
of the project site.

Turbidity

The waters coming from the ocean and flushing over the Barrier Platform are clear and largely
free of turbid influences. The clarity of this deep ocean water is attributable to its nutrient-poor
status and consequently low primary productivity. Wave energy buildup across the barrier
lagoon however, makes the area between the back reef of the main barrier reef and the barrier
lagoon turbid in heavy seas.
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Fig. 2.3 Water Sampling Points for Expansion Project
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Suspended solids and total solids measurements taken for the proposed expansion project site by
Tunich Nah Consultancy team ranged from 2-6 and 26,100 �  27,200 ppm respectively. There
was little variation between the sampling points for both parameters which could implicate that
there was little deviation from the normal concentrations.

Hardness

This parameter is just a measurement of the different precipitate ions that are found in
conglomeration with salt water. In this instance, the sample sites range was indicative of open
sea water environment or oceanic quality in conjunction with the salinity values that will be
described as follows.

 Nutrients

The nutrient levels (nitrates/phosphates) for the different sampling sites were low and indicative
of low- induced impacts and/or flow through circulation as is common in non-stratified water
columns (open sea environment). There were also no variations between sampling sites. In
addition, BOD levels were low ranging from 14 to 19 mg/l. Nevertheless, a monitoring program
will be developed to gather more data in this regard.

Salinity

Salinity varies across the Belizean continental shelf in a north to south direction, as well as in an
east to west direction. The variation in salinity along an east to west axis generally shows higher
salinities as one proceeds eastwards or away from the mainland influences, which is a function of
the decreased riverine freshwater inputs. Thus oceanic conditions with relatively high salinities
(30-36 ppt) prevail in the more distal waters of the shelf lagoon, as well as the barrier lagoon and
reef system. This situation is accentuated during the drier months. Thus oceanic conditions are
normally experienced in the deep sea and across barrier lagoon, the barrier Platform and the deep
sea beyond the reef.

The salinities recorded by the Tunich Nah Consultancy Team were more or less uniform at 34.5
ppt. This reflects a totally oceanic environment, with salinities being in excess of the oceanic
quality mean of 35 ppt.

There are some variations in the salinity with the seasons across the continental shelf. The
diluting influences of riverine outfalls during the rainy season, does not generally proceed from
the mainland as far east as the distal or eastern boundary of the Shelf Lagoon and thus the
western shores of Spanish Lookout Caye. Brackish water influences from the mainland does not
proceed as far east as the barrier reef crest.

2.1.2.7 Zone of Influence

As mentioned earlier, the proposed project is located about 8.6 miles southwest of Belize City.
The proposed expansion coupled with the increase growth in the tourism sector will undoubtedly
affect both the social and receiving environment.
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It is anticipated that the zone of influence will not be limited to the development zones but will
extend the entire breadth and length of the caye. This also includes the navigable areas and
attractions (Dolphin Pen) that the present and proposed expansion project aims to achieve.

In considering the expansion project, the development will strictly be influencing the tourism
sector and to a lesser extent the Belizean population.  It is anticipated that as the development
unfolds, the traffic activity between the development area and Belize City will increase, thereby
creating both water and ƒroad�  movements around the project site.

2.1.3 Geology

The geological component will consist of the geomorphology and the sub-surface geology in
conjunction with the geological history of the caye and barrier plateau. In addition the relative
soil conditions will be outlined along with the quantity of materials to be extracted will be
profiled in the following sections.

2.1.3.1 Geomorphology and Sub-surface Geology

Spanish Lookout Caye is located on the continental shelf of Belize. It has been postulated that
the caye is the remnant of a pre-existing high that has formed into an island after the flooding of
the northern half of the continental shelf some 5,000 - 8,000 years ago. This event, known as the
Flandrian Transgression, was heralded by the melting of ice caps and glaciers and subsequent
sea-level rise towards the end of the last ice age.

The stratigraphy of the area is a reflection of sea-level rise and fall over time. Sea level has gone
through five (5) rise and fall events over the last 80,000 �  100,000 years. (James and Ginsburg
1979). It has been asserted that sea level last stood at their present levels 80,000 �  100,000 years.
B.P. It has been asserted that the deposition of the basement limestone upon which the Holocene
reefs materials are found were deposited in the Pleistocene 130,000 years. B.P. (Springer-Verlag
2003).

The thickness of this material varies up to 82 feet, and the thickness of Holocene reef material
overlying the Pliocene base is up to 65.6 feet in thickness (James and Ginsburg 1979). Thus the
Spanish Lookout Caye at the margins of the barrier platform may have accreted up to 65.6 feet of
sediments over the last 130,000 years. These sediments are expected to be a mixture of carbonate
sediments alternated with organic materials, the latter being mainly in the form of peat.

In general there is a marked west-to-east gradation in sediment composition on the Belize
continental shelf. There is understandably a decrease in terregenous clay and marl material as
one proceeds eastward from the mainland coast to the edge of the continental shelf, and a
converse increase in carbonate sediments, to the extent that the marine-derived carbonate
sediments are the exclusive sedimentary materials by the time one reaches the caye from the
mainland.
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The primary carbonate materials in the waters surrounding the caye and on the beaches and the
reclaimed portion of the caye are Halimeda sand, with a minor contribution from coral fragments
and coralline algae. This overall mixture of Halimeda tests, coral fragments and coralline
particles is generally referred to as ƒcoralgal sands� (Purdy et al 1975).

Halimeda is a genus of marine macro-algae which has a hard calcareous skeleton that degrades
into coarse sand upon the demise, and subsequently erosional and weathering processes, that the
skeletal remains of the algae are exposed to.

The sediments of the mangrove dominated portion of the caye, which is over 90% of the area, is
characterized by peat. In those areas in which this sediment has been deposited on dry land and
allowed to be de-watered, such as in the area of the marina, the humus is spongy from the large
airspaces created from the decomposition and ƒinternal� shrinkage of the peat. In permanently
inundated areas, which characterize much of the dwarf mangal, the peat is a fine and
unconsolidated colloid, which grades into a clinging muck in the sub-surface areas.

2.1.3.2 Geological History

Belize is located on the Yucatan continental block which is one of two Paleozoic blocks forming
Central America, the initial splitting of the Yucatan block from the Nicaragua - Honduras block
occurred along the east �  west fracture zone known as the Cayman Trench. Evidence indicates
that both the Yucatan and Nicaragua �  Honduras blocks have rotated to their current position in
the upper Eocene.

The tectonic activities continued in the Cretaceous and Pliocene times resulting in the continued
widening of the Cayman Trench. Tectonic activities in the Cayman Trench also resulted in the
establishment of five parallel submarine ridges trending North-North -East. The landward most
of these ridges forms the northern part of the barrier platform, including the project area, as well
as Ambergris caye. The second nearest ridge to main land Belize forms the base of the Turneffe
Atolls and central portions of the barrier platforms.

The third submarine ridge forms the base of the lighthouse and Glover�s Reef atolls as well as
the southern portions of the Barrier Reef. The two most seaward or distal submarine ridges are
completely submerged in the deep waters of the Western Caribbean.

2.1.3.3 Seismology

The Spanish Lookout Caye is not located along any major fault line or zone as can be seen in the
Geological Fault Location map, (See Fig. 2.4). This site however, is just west of an unnamed
fault line that seems to run parallel to the coast and intersects and converges with one another
just running similar. There are no major faults in the immediate vicinity; however the site is just
south from a cluster of offshore epicenters that have been experienced recently.

Generally for Belize, earthquake hazard increases steadily from the north of the country to the
south as can be observed in the Maximum Seismic Intensity map of Belize. In addition, as can be
seen in Figure 2.5, the proposed expansion project falls in the < 5.0 magnitude scale (Richter
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scale). Earthquakes that affect the country of Belize occur in the Gulf of Honduras which is the
plate boundary zone between North America and the Caribbean. Belize, on occasion would
experience mild tremors as the one experienced on November 26, which occurred in Chiapas,
Mexico and was registered at 5.8.

The US Geological Survey�s National Earthquake Information Center (NEIC) is responsible for
the tracking of all these epicenters and according to the NEIC, Belize would experience a 6.0
magnitude on the Richter scale subterranean earthquake in the ocean approximately every 8
years in the aforementioned fault between Hunting Caye and Puerto Cortez (see Plate 2.1 below).

With this in mind and based on the different geological maps, the proposed expansion
development is prone to seismic activity. It is necessary therefore that the building be designed
and constructed in accordance with the Caribbean Uniform Building Code (CUBiC �  Annex V
and VI) or in accordance with any other Code or Standard approved by the Government of
Belize.

Earthquakes depicted on the seismicity maps are taken from the USGS/NEIC PDE catalog
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Fig. 2.4 Geological Fault Map of Belize


