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CHAPTER 4

FLORA AND FAUNA

4.1 Historic Situation of Proposed Project Property

The entire western margin of Caye Caulker was originally dominated by seasonally flooded Red
Mangroves.  Habitats located approximately 50-100 m south of the runway, adjacent to the land
proposed for the project, are known to contain standing water for several weeks of the year up to
0.5-0.75 m in depth. These seasonally flooded mangrove habitats have been designated as �least
suitable for development� based on ecosystem serv ices loss and potential for marine pollution
due to the low-lying nature of the land (CZMA/I, 2000; McField et al, 1996).

However, by late 1992 mangroves were being systematically removed from land south of the
runway without legal repercussion (Darnell, pers. com.). An EIA for that property conducted in
dry season claimed that 6 inches of fill was sufficient to render the property habitable (Eden Isles
EIA, 1997); however site visits before and after the fact during the wet season revealed large
areas of deeper water (to 0.5 m) (pers. obs.).

The entire Pelican Point property was originally this habitat type. From its initial state it was
transformed into its current state according to the development actions described in Table 4.1
Permits were acquired from relevant Government agencies for these actions.

Hurricane Keith (2000) shocked mangroves on both shores of Caye Caulker.  In some cases
regeneration� mainly occurring from the base of the trunk� did not occur for over two years
after the hurricane (McRae, pers. obs.).  Many mangroves were cut shortly after the storm as
most people believed them to be dead (McRae, pers. obs.).

Table 4.1 Historical benchmarks on lands proposed for project. Data from Ross (pers. comm..);

Year Event/Description
~1970s Original dredging at South channel associated with airstrip.
1997 Initial removal of vegetation on Property-first 10 acres except

   line along shore
1998-9 Completion of vegetation removal-remaining property.
2000 Hurricane Keith (Category 4)
2003 Digging of canals
Late 2004-early 2005 Most recent dredge activity offshore; fill of property
2005 First attempt to place a marina on the property

4.2 Biological Investigation

The following sections deal with the biological investigation of the project properties, proximate
(within 1 km) terrestrial and marine habitat, and lagoon and reef habitat located within nearshore
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(3.2 km) runoff influence of the proposed project.  Due to the incorporation of an injection well
into the project design, the area of reef and seagrass data was extended some distance from the
project site.

4.2.1 Methodology of Biological Investigation

Visits were made to emergent sections of the proposed project site and surrounding areas on 2, 3,
8, 16, 28 March and 8 May 2007.

During these visits the following observational data was collected:
� Plant species/abundance;
� Plant distribution;
� Terrestrial invertebrates;
� Bird species/ abundance;
� Bird habitat affinity;
� Bird migration;
� Other terrestrial vertebrates.

Additional trips were made 1 and 13 April and 8 May, 2007, to observe marine habitats and
species.  On 1 April one offshore sample, including current, bottom grab samples and other
oceanographic data were obtained, while several castnet throws were made in the northern canal
and its westernmost branch.

On 13 April, observations were made using snorkel by the biological consultant, exploring the
proximal recent dredge scar, the old pier area, the seaward margin of the mangrove peat wall
lining the shore, and several more offshore samples along the north canal line. For the latter only
observations of bottom type, percent cover and species identification were conducted. Seagrass
blade length was assigned to one of 3 general categories on the basis of estimation:  Short (less
than 15 cm); Medium (16-30 cm); or Long (> 30 cm).

During terrestrial walks observations were made of fish and invertebrate species from the banks
of the northern and southern canals as well as the sinkhole located near the southern margin of
the property, into which floodwater from the rest of the land surface has been pumped since the
dredge/fill of the property in late 2004-early 2005 (Ross, pers. com.).

Site locations visited are presented in Table 4.2, along with information about site type and
method of observation.  Figure 4.1 represents these sites relative to the project area, including
marine sites.

Plant and animal species were also noted in land and outside the proposed project areas; along
the adjacent runway; and in nearby lands containing mangrove and littoral forest/thicket habitat.

Information regarding proximate reef and seagrass areas located within 3.2 km (classified as
�nearshore� in terms  of runoff dynamics-LaPointe, 1992) is also presented.  Referenced sources
of data for reef organisms are: Caye Caulker Reef Fish Survey  raw data (Aug 2006-May 2007),
and selected sites from the REA for CCF/MR Integrated Management Plan (McRae, 2004) for
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Table 4.2. Sites visited for Pelican Point Marina & Yacht Club EIA, Biological Assessment
Date(s)
Visited

Site Description GPS
(UTM)

Method

2,3, 8, 16, 28 March;
8 May

T1 SE corner, project areas. Canal edge and roadside near sunken pool. 0390185
1961014

Visual*

T2 Land N of sunken pool 0390184
1961040

T3   Inner canal branch side, N of sunken pool 0390204
1961058

T4   S section, Eastern-most branch off North canal     near old dredge machine. 0390155
1961102

T5 Junction of E-most branch canal and Northern main canal. 0390157
1961146

T6   Northern Canal at junction of newly-plowed   sand with original fill surface. 0390113
1961158

T7 Northwest corner of project area (junction of north canal with sea) includes a
bit of W shoreline.

0390004
1961200

T8 Central portions beach � area W of main house 0390035
1961067

T9   Beach along deep S canal & landbridge to filled    In:
canal area.
                                                                                Out:

0389957
1961044
0390152
1961001

1 April M1  Waters of westernmost branch of north canal Castnet
M2  Offshore

Visibility ~4.5 m
Snorkle;
Grab sampler

13 April M3 Seagrass and dredge scar margin W of old pier.
  Depth 1.75-2 m; Visibility 8 m

0389907
1961080

Snorkle

M4 Old pier pilings-Depth  1-1.75 m;  Line shoreward In: from outer point of old
pier
                                                                               Out:

0389907
1961080
0389962
1961065

M5 Peat wall ~line alongshore proximal sand bottom :  In:
    D-1m up to wall
                                                                                Out:

0389962
1961065
0389975
1961200

M6 Off north canal-Depth 3m;  Visibility 8 m 0389860
1961267

M7 Near 1st Balisa-offshore north canal-Depth 4 m;  Visibility 4.5 m 0389758
1961295

M8 Between 1st and 2nd Balisa-off north canal D~ 4.5 m; Visibility 3.5 m 0389646
1961336

M9 Near 2nd Balisa-off north canal; Vis~3 m; D - 5m 0389521
1961376

8 May M10 At offshore balisa off S canal line; D-4 m; Vis-6 m 0389539
1961097

M11 Line from off house:  In:
  D-3 m; vis-6 m
                                 Out:

0389603
1961127
0389625
1961136

M12 At balisa in white hole area
  D-3 m; vis -6 m

0389684
1961102

M13 Line off old pier to W edge of dredge scar:  In:
  D-2 m @ W edge of dredge scar; D-2.5 @ entry
                                                                    Out:

0389757
1961109
0389846
1961081

M14 Line as above; crossed dredge scar    In:
 D-2 m entry; within scar 3-4 m; At eastern edge 1.5 m
                                                         Out:

0389846
1961081
0389907
1961080
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Fig. 4.1. Sites visited by consultant during biological survey, 2 Mar-8 May 2007.

both invertebrates and fish.

Literature consulted for terrestrial vegetation included Kaplan (1988), Scurlock (1987), and Bell
& Taylor (1982). Additional saltmarsh and littoral forest/thicket plant species identification was
confirmed via samples reviewed by Dr Daniel Atha (4 March). Marine algae species were
identified according to Littler et al (1989) and Kaplan (1988). Non-coral marine invertebrates
were keyed using Humann 2nd Edition (2002a), Kaplan (1988), Warmke & Abbot (1961), while
coral was identified using Humann, 2nd Edition (2002b). Fish were identified using Humann 3rd

Edition (2002), Greenfield & Thomerson, (1997), Bohlke & Chaplin 2nd Edition (1993), and
Stokes (1981). Bird species were identified according to Jones & Gardner (2003), National
Geographic 2nd Edition (1999), Dunn & Garrett (1997), and Howell & Webb (1994).

Rare, threatened and endangered species, commercially important species, and keystone and
threatened ecosystems were reviewed.

Interviews were conducted with the following persons regarding land use, history and flora and
fauna:  Elizabeth Ross (landowner); Immer Medina (employee 2 years); and Greg Wade, friend.
Interviews concerning marine flora and fauna including lobster catch information were
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conducted with Earl Smith, Sr. (lobster trap fisherman in territory offshore the proposed project
site, 33 years).

The activities of the project were assessed with reference to marine and terrestrial biota. The area
of potential impact was enlarged to accommodate the decision to incorporate an injection well.
Primary and secondary impacts were analyzed in time and space; cumulative impacts are
included. Pertinent literature was reviewed and consulted, including some websites. Impacts
were summarized and a matrix was constructed for their optimal presentation.

4.3 Vegetation Description

The following sections summarize the vegetation classification and types of the proposed project
site and adjacent areas relative to the development.

4.3.1 Current Situation-Emergent Property

The area proposed for the project today consists of low-lying sand fill overlying mangrove peat
(See Plate 4.5 A).  The land abuts a housing development having the same ownership as the
proposed project site.  Soil samples and boreholes, taken 2 March 2007, are discussed in Section
2.2.3 and Chapter 10.

The property�s surface appears to have been recently smoothed by the heavy equipment stored
on-site, featuring varying stages of nascent vegetation (Plate 4.1 and 4.2).  Save the immediate
area of the house and outbuildings, growth of vegetation on the property has proceeded without
interference between 2 March and 8 May, 2007.

The water table varies seasonally from 0.7 m to above the surface of the land, resulting in long
periods (weeks) with sheets of shallow standing water. To combat this, a shallow (~ 6-8� )
drainage ditch has been excavated from especially low sections leading to a sinkhole located on
the southeastern margin of the property� site of the proposed small-boat marina. The area�s
climate and rainfall may be reviewed in Section 2.4 while hydrology may be accessed in Section
2.3.

Plate 4.1. Typical view within central and
western sections of emergent property.

Plate 4.2. Typical vegetation in eastern
sections of property.
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Bordering the proposed project property to the north and south are two canals incised into the
substrate averaging 2.2 m and an estimated 5 m depth, respectively. The northern canal extends
an estimated 100 m past the project site, extending into the surrounding housing project property.
The deepest point of the northern canal is 3 m at its extreme eastern point as compared to 1.75 m
adjacent to project area, undoubtedly contributing to the observed low DO and high fecal
coliform noted in that portion of the canal.

The southern canal is considerably deeper yet shorter than the northern (an estimated 50 m),
terminating at the level of the sinkhole; however this communicates to a shallow trench running
along the northern perimeter of the runway, continuing to the eastern terminus of the housing
project property.  The property�s history including habitat alteration, landfill and the two canals
may be reviewed in Chapter 1 and 10.

Adjacent Land Systems

To the immediate east of the project site lies terrain of similar character which has been
subdivided into lots of the Pelican Point housing project. To the west lies the Northern Shelf
section of the Belize Barrier Reef Lagoon.  The shoreline is bordered by eroding remnants of
mangrove peat and roots of removed Red Mangrove (Rhizophora mangle), approximately 2-7 m
in width. Vegetation on adjacent lands to the project site both north and south consists mainly of
regenerating Red Mangrove approximately 5-8 m in height surrounding low areas with seasonal
and year-round ponds (Plate 4.3).  Considerable dead wood is present in these areas, a relic of
Category 4 Hurricane Keith (30 Sep-2 Oct 2000).  This is particularly evident along the western
margin of the island� the direction from which wind and storm surge originated. Other
mangrove and associate species (Laguncularia racemosa, Conocarpus erectus) occur in high
spots within these properties.

Located toward the distal eastern part of the Caye is Littoral Forest (Plate 4.4) and Thicket
habitat.  These habitats generally occupy ground of only slightly greater elevation than mangrove
forests� generally beach ridge and associated calcareous sand accretions (McField et al, 1996;
Chamberlain, 1994). The bulk of Caye Caulker Village is built on land formerly occupied by this
vegetation suite, while the windward margin was historically occupied by a narrow band of
fringing Red Mangrove.  However, the recently-opened (2002-3) Bahia Puesta del Sol section is
of similar ecosystem origin to the property proposed for the project� basin and fringing
mangrove (cf Zisman, 1992).

4.3.2 Terrestrial Vegetation

In central areas of the property proposed for the project, vegetation consists predominantly of
recently germinated saltmarsh vegetation.  Along the shoreline and into the central section of the
land predominant vegetation is very young shoots of Southern Glasswort (Salicornia perennis)
and Seaside Purslane (Sesuvium portulacastrum), with occasional Red Mangrove (Rhizophora
mangle) seedlings.
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Several Coconut palms (Cocos nucifera) and two Australian Pines (Casaurina equisitifolia)
appear to have been planted on the property in northern central areas. More Coconuts are found
along the north canal. More mature examples of the salt marsh vegetation suite as well as young
mangroves lie along the periphery of the southern canals and in eastern project areas.

Vegetation in this area consists of Fimbristylis sedges and carpet patches of Purslane (Plate 4.2),
along with small patches of other saltmarsh plants (see below).

Plate 4.3 Red Mangroves surrounding all-year
pond.   Note the CITES Appendix 1 American
Crocodile  (Crocodilus acutus) resting on the
pond shore in the foreground.

Plate 4.4. Mature littoral forest habitat, Caye
Caulker.

Along the perimeter of the northern canal and its two southward-projecting branches vegetation
is more mature.  Young mangroves 1-3 m in height and saltmarsh vegetation line the canals,
while associate plants species occupy nearby strips of land left unplowed (Plate 4.5a,b).

Most common among these are, in addition to Purslane carpets; sedge patches (Cyperus and
Fimbristylis), Saltmarsh Fleabane (Pluchea carolinensis), Sea Primrose (Ludwigia octovalvis),
Saltwort (Batis maritima), with some Buttonwood (Conocarpus erectus) and the mangroves
Rhizophora mangle, Laguncularia racemosa, and Avicennia germinans. This is the most mature
vegetation on the project site.

Overall the suite of vegetation consists of highly salt tolerant plants reflecting the property�s
history as essentially a Rhizophora mangle monoculture.
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Plate 4.5a. White Mangrove, Buttonwood, and Plate 4.5b. Interface between plowed areas
Pinchehuevos along the northern canal. and north canal vegetation.

Current designation is salt marsh, with a nascent mangrove community lining the north canal.
Along the shoreline recently-generated Salicornia and Sesuvium with occasional Rhizophora
seedlings occupy the eroding land.  Plate 4.6a-b show these young plants, sandbags along the
shore with relict mangrove roots and peat bank extending offshore generally 2-6 m.

Plate 4.6a. View looking south along
shoreline toward old dock.

Plate 4.6b. Section of shoreline showing young
Salicornia, sandbags and mangrove remnants.

A complete list of vegetation including that found on project property, adjacent areas and marine
habitats within nearshore (3 km) distance appears in Table 4.3. Views of important
representative salt marsh species appearing at the project site are shown in Plate 4.7a-f.
Representative littoral forest species appear in Plate 4.7g-h.
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Plate 4.7a. Seaside Gentian (Eustomum Plate 4.7b. Sea Primrose (Ludwigia
exaltatum) octovalvis)

 Plate 4.7c. Mat Seaside Lavender      Plate 4.7d. Saltwort (Saliucornia perennis)
(Tournefortia sp).

Plate 4.7e. Seaside Purslane (Sesuvium Plate 4.7f. Conyza bonairensis- Salt marsh herb by
portulacastrum) early growth over bare North Canal.

  land.


