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Executive Summary
During April 6th – 9th, 2016 a Rapid Ecological Assessment (REA) was conducted to assess the marine,
botanical and avian components of the Northshore/Gap and McLean’s Town areas of East Grand Bahama,
Bahamas. This report was prepared under a Small Scale Funding Grant between the Bahamas National Trust
(BNT) and the United Nations Environment Programme (UNEP) for the Global Environment Facility funded
Integrating Water, Land and Ecosystems (GEF IWEco) Project. This project seeks to develop a model of
integrated land, water and ecosystem management for The Bahamas and other Small Island Developing
States (SIDS). The purpose of this assessment is to get an inventory of the biodiversity within the East Grand
Bahama area; identify restoration needs, and will be used to inform a watershed management plan for the
East Grand Bahama ecosystem.
The surveys assessed the biological and physical characteristics around three major creeks, Gap Creek (GAP),
Ridge Creek (BNC) and August Creek (AC), which have been blocked by access roads. The findings of this
document indicate that these causeways have led to a significant blockage of the creeks but the impacts on
the fish communities and physical characteristics vary significantly from site to site. Although all of the sites
would benefit from the re-engineering of the causeways to allow for better water flow, the areas that would
benefit greatest are recommended as priority sites for restoration. The highest priority sites being West Gap
Creek and August Creek/Snapper Island Causeways; medium priority is August Creek/ McLean’s Town
causeway; and lowest priority being the Ridge Creek causeway.
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Introduction
Background on the project
As part of its commitment to the United Nations Convention to Combat Desertification (UNCCD) and the
Convention on Biological Diversity (CBD), The Bahamas has developed a National Action Program (NAP) and
National Biodiversity Strategy and Action Plan (NBSAP) which concerns the management of land and
biodiversity resources. To fulfill these plans, The Bahamas needs to conduct biodiversity inventories,
ecosystem restoration, and increase capacity within the country. As part of this, the Government of The
Bahamas has partnered with the Bahamas National Trust (BNT) to complete a biodiversity inventory, as
baseline data, of the east end of Grand Bahama island, The Bahamas, and make recommendations for
restoring the watershed function of the area.

The executing agency
The BNT, a non-governmental organisation (NGO), was established by an Act of Parliament in 1959,
mandated to manage the national park system of The Bahamas. With over 50 years of conservation work, the
BNT is recognized both nationally and internationally as an organization with a proven track record of success
and leadership in the conservation of both marine and terrestrial habitats. The BNT represents a firm
collaboration of governmental, private sector and scientific partners, to help assist the Government of The
Bahamas to achieve its national biodiversity and conservation goals.

The survey site
The survey site is located in the Northshore/Gap and McLean’s Town areas of East Grand Bahama, Bahamas
(Fig. 1), which has was declared a protected area in 2015. There are multiple extensive creek systems on the
island that extend from the northern shore deep into the interior of the island. These creeks are comprised of
mangrove communities, dwarfed as well as tall fringing mangroves, nestled within a pine woodland.
Historically, the pine forest was harvested for
lumber and as a result extensive roads were
constructed to facilitate the transport of the
material to a terminal on the northern shore.
Similarly, McLean’s Town was connected to the
center of Grand Bahama by a paved road. These
roads have virtually closed off the creeks from
the sea, reducing the overall productivity and
watershed functioning of the mangrove creeks
(Fig. 2).

Figure 1. Map of The Bahamas showing the location of the survey
site on the island of Grand Bahama.
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Project rational
Mangrove lined tidal creeks serve several important ecological functions and provide important ecosystem
services to biological diversity and human communities. One of the most important functions is their role as
a habitat for fish and invertebrates, particularly species that live on reefs as adults. Many of the species that
use mangrove habitats are also of economic importance and/or are protected species in The Bahamas, such
as bonefish (Albula vulpes), lemon sharks (Negaprion brevirostris), spiny lobster (Panulirus argus) and several
snapper (Lutjanidae) and grouper (Serranidae) species. Studies have shown that loss of mangroves or
blockages that fragment these systems reduce their habitat value, and productivity is reduced. Hydrologic
restoration of these systems, such as the removal of blockages to allow more natural water flow throughout
the system, can restore this function (Valentine-Rose et al., 2007).

In order to assess the impact of the creek blockages and make recommendations for the national action
plans, assessments were conducted on the marine, botanical and avian components of the area. The data
from these surveys will also serve as baseline data to later monitor the recovery of water flow and
biodiversity after restoration is completed.

Figure 2. A picture of one of the (a) causeways that block a creek in east Grand Bahama and the (b) stagnant water on the inland side of the
causeway.
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Marine survey
Methodology
The marine surveys made observations of three creeks in the system: Gap Creek (GAP), Ridge Creek (BNC)
and August Creek (AC). These sites were selected due to the anthropogenic structures that were restricting
the water flow. Surveys were conducted at multiple sites on either side of the blockages for each of the
creeks. Each location was georeferenced (Fig. 3, Appendix I); data was collected on the benthic and fish
community composition (biological characteristics); as well as substrate type and water characteristics
(physical characteristics).

Figure 3. Map showing the three survey sites and waypoint locations conducted for the marine surveys. A. Shows from left to right, Gap Creek
and Ridge Creek. B. Showing August Creek.

6

Benthic community structure and composition
Using an adapted method of the Atlantic Gulf Rapid Reef Assessment (AGRRA), 10m transects were laid from
the foot of the mangrove roots extending outwards into the middle of the channel. All organisms were
recorded at 10cm interval points to the lowest taxonomic level using AGRRA codes (AGRRA).

Composition and diversity of fish communities
The diversity, density and size estimates of fish species found in the mangroves were assessed using 30m x
2m belt transects were laid along the edge of the roots of the Red Mangrove (Rhizophora mangle)
community on either side of the creeks. Along with 10 minute roving diving surveys for fish species richness.
Fish species were recorded at species level with the exception of some cryptic species such as the Silver-sides
(Atherinidae, Clupeidae and Engraulididae) and small Mojarras (Gerreidae). Quantitative Fish surveys were
not conducted at all sites.

Physical characteristics
Once at each location the physical properties for all sites were surveyed using a Horiba U-52 meter probe.
This measured water quality parameters of temperature (ᵒC), pH, Oxidation-Reduction-Potential (ORP),
Conductivity (mS/cm), Dissolved Oxygen (mg/l), Oxygen saturation (%DO), Total dissolved solids (TDS),
Salinity (ppt) and Density (σt). Sediment type, Sediment depth (cm) and water depth (m) were also recorded.

Results and Discussion
Overview of findings
The blockages of the creeks had noticeable impacts to both the physical components and biological
components of the creeks. However, the extent of the blockage and its affect on fish communities or physical
characteristics of the system varied considerably in the three different creek systems. Water quality shifted
dramatically on either side of the causeways with salinity having a particular contrast (Table 1). Where fish
surveys were conducted there was a dramatic change in species richness and overall fish community
structure (species composition & abundance) from one side of the blockage to the other (Table 2, Fig. 3).
Benthic data was collected from fewer sites, but provides an important baseline for assessing change over
time due to restoration (Table 3).

Descriptions of each site
Gap Creek
Gap Creek within the Northshore/Gap National Park opens to the north of Grand Bahama and is
approximately 3.5 km in length, with a causeway blocking the creek approximately 1.6 km from the creek
mouth in the north. North of the causeway, the creek has an east and a west branch that run parallel to each
other and open in the same area. Along the east branch of the creek, there is a boat ramp providing access
to the creek just north of the causeway, which allowed us to access survey sites to the north of the causeway
by boat. A total of three sites were assessed on each branch of the creek.
Along the western branch of the creek, the site closest to the causeway was shallow (<1m depth at time of
7

survey) and filled in with fine sediments and had mud depths ranging from 25-85 cm. Salinity in this area was
approximately 20ppt. Sites to the north closer to the mouth of the creek had less mud, and increased in
salinity (~27ppt). Along the eastern branch of the creek, the site closest to the causeway had the greatest
water depths due to the presence of several deep holes in the rock that appeared to lead to deeper
subterranean caverns based on their depth and the appearance of freshwater seeps. Salinity at this site was
~20ppt. Sites to the north closer to the creek mouth followed the same pattern as on the west branch in
terms of increasing salinity.
South of the causeway, water depths ranged from 1-1.5m with a thick layer of cyanobacteria and filamentous
algae coating the substrate. In places, large mats of cyanobacteria and algae floated to the surface. Salinity
at each site surveyed south of the creek was approximately 1-2 ppt, indicating no regular connection to the
north side of the causeway.
While dwarf mangroves were the most common mangrove community type throughout the creek on the
north side of the causeway, efforts were made to select taller fringing mangroves that serve as important
habitat for fish. This was not possible at all sites, however, so some dwarf mangroves were surveyed.
On the west branch of the creek, fish communities were generally lower than on the east side. A total of
eight fish species were observed in the west branch of the creek, including two species of mojarra, gray
snapper, and barracuda were observed at the southernmost site north of the causeway, at sites further
north,
baitfish
(silversides) and some
schoolmaster snapper
(Lutjanus apodus) and
juvenile grunts (sailor’s
choice, Haemulon parra,
and blue-striped grunts,
Haemulon sciurus) were
also
observed,
but
densities were relatively
low (Fig. 4, Table 2).
Benthic communities on
the west branch of the
creek
had
minimal
vegetation due to the
thick layer of mud, but
some Batophora (<25%
cover) was noted at the
site closest to the
western mouth of the
creek (Table 3).
Figure 4. Densities of the most abundant fish families in the Gap Creek system arranged from North to South for
sites on the West (W) and East (E) branch of the creek. The dashed line represents the location of causeway.
Error bars represent standard error.
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On the east branch of the creek, there were no fringing mangroves near the mouth and mid-creek survey
stations, so fish populations were low, however, at the southernmost survey station near the entrance boat
ramp, large fringing mangrove communities and hard-bottom substrates with deep holes, provided excellent
fish habitat with extremely high densities of gray snappers, mojarras, blue-striped grunts, sailor’s choice
grunts, and several other species, including porkfish (Anisotremus virginicus), barracuda (Sphyraena
barracuda), and schoolmaster snapper (Lutjanus apodus) (Fig. 4, Table 2). Benthic communities on this side of
the creek had less mud and more vegetation, at the creek mouth and site closest to the causeway, including
some areas of seagrass (Halodule wrightii) and algae serving as important settlement habitat for several
species, including Laurencia spp. as well as large amounts of Chondria sp. On hard-bottom areas at the site
closest to the boat ramp (Gap E1, Table 3)
South of the causeway, fringing mangroves were larger and more developed, probably due to the fact that
they were growing in fresh water. The prop roots, however, were choked with cyanobacteria and
filamentous algae mats, providing little fish habitat. Very few fish were observed south of the causeway.
Along the causeway itself small Gambusia (mosquitofish) and minnows were observed. At each survey site, 1
-3 gray snapper (Lutjanus griseus) were observed and a single barracuda (Sphyraena barracuda) was
observed at each site (Fig. 4, Table 2). A turtle was also observed during the transit between sites. The
presence of these marine species in the freshwater system suggests occasional over-wash of the causeway
during severe storm surge events (Table 1).

Ridge Creek

Ridge Creek was approximately 3 km to the east of the Gap Creek at the mouth, and the creek and mangrove
system extended approximately 6 km inland until a causeway with an elevation of >2m blocked the system
and isolated it from the remaining mangrove system to the south. Sites in this creek system were accessed
by boat for approximately 4km until shallow water prevented the boat from going further into the creek
system. Four sites were surveyed along the creek, with water quality measured at a fifth site where the boat
was forced to turn around. Water quality and qualitative observations were also made from the causeway
blocking the creek and mangrove system.
At the farthest inland sites, the substrate was hard-bottom, with sand and fine sediments increasing towards
the mouth of the creek system (Table 1). At the most inland sites north of the causeway, water depths were
shallow and salinity was relatively low (19.6 ppt) and increased steadily approaching the mouth of the creek
(28.9 ppt). Because water quality was sampled on a falling tide for much of the survey period, it appears that
there is some freshwater seepage in inland portions of the creek system where hard-bottom substrate
pocked with solution holes may promote this freshwater influx.
Immediately north of the causeway, there was not a well-defined creek channel, just a wide expanse of deep
mud and dwarf mangroves, so no water quality measurements were taken. Just south of the causeway, two
water quality measurements were taken, from an eroded portion of the causeway that appeared to be a sink
hole at the west side of the causeway, and an area farther east that appeared to be remnants of a channel.
Salinity in both areas was 1 ppt or less (Table 1), indicating no connection to the sea. This was further
bolstered by the fact that there was no clear channel connecting the mangroves to the north of the
9

causeway, to the main creek channel. Periodic inundation by sea water immediately to the north of the
causeway may occur on extreme high tides and during storm surges, which appear to at least occasionally
reach the top of the causeway, based on evidence of old flotsam in one location on the causeway.
Fish and benthic communities to the north of the causeway were more diverse in the Ridge Creek system
than the Gap Creek system, with snappers (mostly gray snapper, Lutjanus griseus; with some schoolmaster,
Lutjanus apodus; dog snapper, Lutjanus jocu; and cubera snapper, Lutjanus cyanopterus), and grunts
abundant at all sites with fringing mangroves (Table 2). Barracuda (Sphyraena barracuda), several mojarra
species and pinfish (Lagodon rhomboids), at the mouth site only, were also observed in the mangroves. Fish
densities in this creek system were greater than most sites in the Gap creek system, with the exception of the
Gap E1 site (Fig. 5, Table 2). Benthic communities ranged from hard-bottom with some Batophora to bare
mud, to mud and sand with varying amounts of seagrass and macroalgae, with more seagrass towards the
mouth of the creek (Table 3). Differences in benthic communities likely reflected local differences in the
underlying bedrock and amount of flow through an area.

Figure 5. Densities of the most abundant fish families in the Ridge Creek system arranged from North to South. No sites
south of the causeway (dashed line) were sampled for this system. Error bars represent standard error.
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South of the causeway, water depths were too shallow to allow for any quantitative surveys close to the
causeway. Some algae were observed in the areas where water quality measurements were taken, as were
some small minnows.

August Creek
The last creek system surveyed was at the far east of Grand Bahama, within the East Grand Bahama National
Park area. This creek to the West of August Cay was blocked by a causeway in the north, approximately 2.75
km. Two sites were surveyed to the northeast of the blockage, with water quality also measured right at the
causeway. Five sites were surveyed between the causeway, and the main road connecting McLean’s Town to
Grand Bahama where another causeway and small culvert restricted water flow.

Northeast of the causeway was a sand and mud area where water salinity was 26 ppt. Closer to the mouth of
the creek to the northeast, surveys were conducted in a deep (<2m deep in places) channel with a hardbottom and sand substrate. At least one deep hole (likely connected to a cave system) was observed in the
channel. Salinity here was 28ppt (Table 1).
Southwest of the causeway, substrates were muddy close to the causeway, with minimal vegetation.
Salinities ranged from 17-20 ppt. Close to the main road where the creek was connected to open water via a
culvert, salinities were 23.7 ppt. Substrates were muddy throughout this area, but several blue holes
surrounded by hard-bottom were noted in the creek system nearby.
The two sites northeast of the causeway were both tall fringing mangrove communities, with large snapper
and grunt populations similar to open mangrove habitats (i.e., north of the causeway open to marine
environments) in the other creek systems. Close to the causeway, there were high densities of snappers
(primarily gray snapper), grunts (bluestriped grunts, sailor’s choice) and mojarra (Fig. 6, Table 2). The site
closer to the mouth of the creek similarly had fewer grunts (Fig. 6), but had a greater diversity of species
several species of parrotfish, including striped parrotfish (Scarus iserti), rainbow parrotfish (Scarus
guacamaia) , and yellowtail parrotfish (Sparisoma rubripinne), sub-adult black grouper (Mycteroperca
bonaci) , and French grunts (Haemulon flavolineatum). Benthic communities in this area were heavily
vegetated with seagrass and Laurencia species, an important nursery habitat for Nassau grouper, lobster, and
other species (Table 3).
Southwest of the causeway, most sites were dominated by bare mud. Unlike the other two creek systems,
snappers, mojarras and grunt populations were fairly abundant on the inland side of the blockage, although
they were lower than the northeast side (Fig. 6, Table 2). This is likely because of the connection to the sea
through the culvert at the Causeway near McLean’s town and the connection via the creek to the East of
August Cay. Lower densities than the Northeast side of August creek that increase with distance from the
Causeway blocking all water flow (Fig. 6), however, reflect the low levels of connectivity through the culvert
near McLean’s Town and/or the distance between these sites and open water via the creek to the East of
August Cay (Fig. 2).
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Figure 6. Densities of the most abundant fish families in the August Creek system arranged from Northeast (E) to
Southwest (W). The causeway blocking this system is shown with a dashed line. Error bars represent standard error.

One juvenile bonefish (6 cm) was also observed to be swimming within a school of mottled mojarra on the
surveys at site ACW3. Juvenile bonefish were also observed from the boat in schools of mottled mojarra near
site ACW5 near McLean’s Town. Sites further south towards McLean’s Town had more snappers and grunts,
probably because of some connection to the sea in this area, which allows for some larval fish to enter the
system. Benthic communities at sites close to the causeway blocking August creek were bare mud, but sites
near McLean’s Town had up to 26% seagrass growing in sand and mud (Table 3).
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Table 1.Physical properties for all sites surveyed, including water quality parameters of temperature, pH, Oxidation-Reduction-Potential, Conductivity, Dissolved Oxygen, Oxygen
saturation, Total dissolved solids, Salinity. Sediment type, depth (when available) and water depth were also recorded. It should be noted that Quantitative Fish surveys were
not conducted at all sites.
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Table 2. Mean density of fish species (No. per 60m2 transect) for each site surveyed.
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Table 3. Benthic community composition (% cover)

Figure 3. Mean number of species observed in mangroves per 60m2 transect at each site surveyed

15

Botanical survey
Methodology
Walking transects were conducted with each vascular plant encountered being identified (Correll and Correll,
1982, Acevedo-Rodríguez and Strong, 2012) and the vegetation type was determined (Areces-Mallea, 1999).
Vegetation types were photographed with four images (N, E, S, and W) and georeferenced (Appendix II).

Results and Discussion
Species diversity
The area surveyed represented a good range of species diversity with 108 species encountered in total (Table
4), typical of an intact Pine Woodland system in the Bahamian Archipelago. Of the seven endemics
encountered during the assessment, one island endemic species, Symphotrichium lucayanum, known only to
occur in the Pine Woodlands of Grand Bahama, was observed at a single location (Fig. 4). Further
investigation would likely reveal additional populations within the area.
Throughout the site the non-native invasive ground orchid Eulophia graminea was observed across a wide
portion of the survey area.

Vegetation type
There were two vegetation types in the area: Pine Woodland (PW) and Ephemeral Fresh Water Wetlands
(EFWW). Pine Woodlands comprised the majority of the area with EFWW occurring throughout in low-lying
areas. There was large variation in the quality of the pine areas. Primarily due to damage from hurricanes
over the last 15 years when the storms pushed surge water into the Pine Woodlands causing massive tree
mortality.

Figure 4: Symphotrichium lucayanum
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Table 4. Vascular plants observed in the Gap area .

Family
Acanthaceae
Anacardiaceae
Apocynaceae
Apocynaceae
Arecaceae
Arecaceae
Arecaceae
Asclepiadaceae
Asparagaceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Asteraceae
Boraginaceae
Boraginaceae
Boraginaceae
Bromeliaceae
Burseraceae
Buxaceae
Casuarinaceae
Celstraceaece
Celstraceaece
Chrysobalanaceae
Combretaceae
Cyperaceae

Genus
Oplonia
Metopium
Angadenia
Echites
Coccothrinax
Sabal
Thrinax
Metastelma
Agave
Borrichia
Chromoleana
Cirsium
Erigeron
Flaveria
Gundlachia
Iva
Solidago
Symphotrichium
Bourreria
Tournefortia
Varronia
Tillandsia
Bursera
Buxus
Casuarina
Crossopetalum
Schaefferia
Chrysobalanus
Bucida
Abildgaardia

Specific epithet
spinosa
toxiferum
berteroi
umbellata
argentata
palmetto
morrisii
eggersii
braceana
arborscens
villosum
horridulum
quercifolius
linearis
corymbosa
cheiranthifolia
sempervirens
lucayanum
succulenta
volubilis
bahamensis
circinata
simaruba
bahamensis
equisetifolia
ilicifolium
frustescens
icaco
spinosa
ovata

Common name
Prickly Bush
Poison Wood
Pineland Golden Trumpet
Devil's Potato
Silver Top Palm
Sabal Palm
Thatch Palm

Cyperaceae
Cyperaceae
Cyperaceae
Cyperaceae
Dennstaedtiaceae
Dioscoreaceae
Erythoxylaceae
Euphorbiaceae
Fabaceae

Cladium
Cyperus
Eleocharis
Rhyncospora
Sphenomeris
Rajania
Erythroxylum
Heterosavia
Acacia

jamaicensis
sp.
cellulosa
colorata
clavata
hastata
rotundifolium
bahamensis
choriophylla

Saw Grass
Sedge
Spikerush
Star Grass
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Century Plant
Sea Ox-Eye
Jack Ma da
Thistle
Oak Leaf Fleabane
Narrow Leaf Yellow Top
Horse Bush
Fly Marsh Elder
Seaside Goldenrod

Endemic

X

X
Strong Back
Soldier Vine
Granny Bush
Gammalamme
Boxwood
Australian Pine
Quail berry
Box Wood
Coco Plum
Ming Tree
Flat-spiked Rush

Wild Yam
Rat Wood
Maidenbush
Cinnecord

X

Table 4 cont’d. Vascular plants observed in the Gap area .

Family

Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Fabaceae
Gentianaceae
Goodeniaceae
Hypericaceae
Iridaceae
Lauraceae
Linaceae
Mackinlayaceae
Malpighiaceae
Meliaceae
Melostomataceae
Moraceae
Myricaceae
Myrtaceae
Myrtaceae
Nyctaginaceae
Nyctaginaceae
Oleaceae
Orchidaceae
Passifloraceae
Passifloraceae
Pinaceae
Poaceae
Poaceae
Polygalaceae
Polygonaceae
Polygonaceae
Primulaceae
Pteridaceae
Rubiaceae

Genus

Caesalpinia
Chamaecrista
Centrosema
Crotolaria
Desmoidum
Galactia
Lysiloma
Piscidia
Sophora
Stylosanthes
Zapoteca
Sabatia
Scaevola
Hypericum
Sisyrinchium
Cassytha
Linum
Centella
Byrsonima
Sweitenia
Tetrazygia
Ficus
Myrica
Eugenia
Psidium
Guapira
Guapira
Forestiera
Eulophia
Passiflora
Passiflora
Pinus
Sporobolus
Uniola
Polygala
Coccoloba
Coccoloba
Myrsine
Pteris
Antirhea

Specific epithet

bahamensis
lineata
angustifolium
pumila
canum
rudolphoides
latissiliquum
piscipula
tomentosa
hamata
haematomma
stellaris
taccada
hypericoides
arenicola
filiformis
bahamensis
asiatica
lucida
mahagonii
bicolor
citrifolia
cerifera
axillaris
longipes
discolor
obtusata
segregata
graminea
bahamensis
suberosa
caribaea var. bahamensis
virginicus
virgata
grandiflora
diversifolia
uvifera
floridana
aqulinum
myrtifolia
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Common name

Endemic

Bahamian Brasiletto
Butterfly Pea
Rattle box
Trefoil
Wild Tamarind
Dogwood
Necklace Pod Bush
Pencil Flower
Marsh Pink
White Ink Berry
St. Andrews Cross
Blue Eyed Grass
Love Vine
Flax
Spade Leaf
Guana Berry
Mahogany
Guava Berry

X

Wax Myrtle
White Stopper
Sweet Margaret
Small Leaf Blolly
Big Leaf Blolly
Blueberry
Ground Orchid
X

Bahamian Pine
Sea Side Drop Seed
Spike Grass
Pigeon Plum
Sea Grape
Colicwood
Bracken Fern

Table 4 cont’d. Vascular plants observed in the Gap area .

Family

Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Rubiaceae
Salicaceae
Sapindaceae
Sapotaceae
Sapotaceae
Schiziaceae
Scrophulariaceae
Scrophulariaceae
Smilacaceae
Solanaceae
Sterculiaceae
Sterculiaceae
Thelypteridaceae
Turneraceae
Ulmaceae
Verbenaceae
Verbenaceae
Vitaceae

Genus

Chiococca
Ernodea
Ernodea
Exostema
Guettarda
Morinda
Psychoteria
Randia
Spermacoce
Spermacoce
Strumpfia
Xylosma
Exothea
Manilkara
Sideroxylon
Anemia
Agalinus
Buchnera
Smilax
Solanum
Waltheria
Watheria
Thelypteris
Turnera
Trema
Lantana
Stachytapheta
Vitis

Specific epithet

parvifolia
cokeri
littoralis
caribeaum
scabra
royoc
ligustrifolia
aculeata
sp
tenuoir
maritima
bahamensis
paniculata
bahamensis
bumelifolia
adiantifolia
maritima
floridana
havanensis
bahamense
bahamensis
indica
kunthii
diffusa
lamarckiana
involucrata
fruticosa
munsoniana
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Common name

Endemic

Pineland Snow Berry
Golden Creep
Prince Wood
Rough Velvet Seed
Cheese Shrub
Smooth Wild Coffee
Box Briar

False buttonweed
Candle Torch
Butterbough
Wild Dilly
Willow Bustic
Salt Marsh Foxglove
Blueheart
Chaney Briar
Canker Berry

X
Sleepy Morning
Southern Shield Fern
Damiana
Nettle Tree
Wild Sage
Blue Flower
Wild Grape

Avian survey
Methodology
An Area Search method was used by searching a fixed area and recording all birds (resident or migratory)
that were both seen or the bird call recognized and heard (Hallett, 2006, Sibley, 2003, Colin et al., 1998). This
method was selected as the best method for the large area that we needed to survey. The Pine woodland
habitats we surveyed by walking and driving using the logging trails (Fig. 6), whereas the mangrove creek
systems were surveyed by boat. These surveys were conducted throughout the day to ensure the maximum
likelihood of seeing the greatest amount of birds. Where possible photos were taken of the species, the
habitat type, and GPS waypoints were also recorded (Fig. 5, Appendix III).

Figure 5. Map showing the survey sites for the avian surveys.
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Results and Discussion
The survey of the avifauna was typical of, and limited by, the vegetation types found. A total of 34 species
were recorded (24 permanent breeding resident species and 10 winter non-breeding migrant species). Of the
four endemics found on the island, three were recorded during the survey: Bahama Woodstar Hummingbird,
Calliphlox evelynae evelynae; Bahama Yellowthroat, Geothlypis rostrata; and Bahama Swallow Tachycineta
cyaneoviridis.
The combination of it being dry season during the time of the survey as well as well as the dominance of the
mono-habitat of pine woodland with a minimum coppice understory resulted in a limited number of total
species season.
During the time of the assessment, it should also be noted that it was during (or close to) breeding season for
many of the resident birds (eg. Thick-billed Vireos, Vireo crassirostris) which may have resulted in lower
detection rates for an otherwise common species. Similarly, the wintering migrant species are focused on
preparing for the trip back to their summer breeding grounds in North America and therefore are often
focused on the areas where their food is located possibly resulting in low records of migrant species in the
survey. More wading and shorebirds were also anticipated around the mangrove creeks but as the survey
schedule did not coincide with the low tides, when they are easy to locate during foraging, many such species
went undetected.
The most unexpected survey result was the absence of the endemic Bahama Warbler, Setophaga flavescens
(formerly the Yellow-throated Warbler, Bahama race) which has a restricted pine woodland resident, found
only on Grand Bahama and Abaco. Reports indicate that this species has in fact been documented in the
McLean’s Town are of Grand Bahama area as recently as September 2015.

Figure 6. Old logging road used to access areas within the pine woodland.
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Table 5. Bird species encountered during the avian surveys.

Survey site
The Gap – Site1 – GA1
(launch site at creek - east
fork)

Number Common Name

Scientific Name

2

Great Blue Heron

1

Green Heron

1

Bahama Woodstar Hummingbird

2

Hairy Woodpecker

(combined the species

5

La Sagra's Flycatcher

recorded at this site on

1

Loggerhead Kingbird

Day 1 and Day 2)

1

Thick-billed Vireo

7

Blue-gray Gnatcatcher

2

Gray Catbird

1

Common Yellowthroat

12

Pine Warbler

4

Bananaquit

4

Black-faced Grassquit
Red-winged Blackbird

Total individuals

2
45

The Gap – Site1 –GA2
(inland-pine woodland)

1
2

Turkey Vulture
American Redstart

1

Palm Warbler

7

Olive-capped Warbler*

1

Black-throated Blue Warbler
Western Spindalis

Total individuals

6
18

The Gap – Site2 – CT1
(causeway trail)

1
2

Mourning Dove
Cuban Emerald

1

Turkey Vulture

1

Cuban Pewee

1

Bahama Yellowthroat

1

American Redstart

1

Palm Warbler

7

Pine Warbler

6

Olive-capped Warbler*

7

Black-faced Grassquit
Western Spindalis

Total individuals

4
32

The Gap - Site2 – CT2
(causeway trail)

4
2

Common Ground Dove
Cuban Emerald

3

Turkey Vulture

2

Cuban Pewee

6

Blue-gray Gnatcatcher

8

Pine Warbler

3

Olive-capped Warbler*

7

Black-faced Grassquit

7

Western Spindalis

Total individuals

42
22

Ardea herodias
Butorides virescens bahamensis
Calliphlox evelynae
Picoides villosus piqer
Myiarchus sagrae lucaysiencis
Tyrannus caudifasciatus bahamensis
Vireo crassirostris crassirostris
Polioptila caerulea caesiogaster
Dumetella carolinensis
Geothlypis trichas
Dendroica pinus achrustera
Coereba flaveola bahamensis
Tiaris bicolor
Agelaius phoeniceus bryanti
Cathartes aura
Setophaga ruticilla
Dendroica palmarum
Dendroica pityophila
Dendroica caerulescens
Spindalis zena townsendi
Zenaida macroura
Chlorostilbon ricordii
Cathartes aura
Contopus caribaeus bahamensis
Geothlypis rostrata
Setophaga ruticilla
Dendroica palmarum
Dendroica pinus achrustera
Dendroica pityophila
Tiaris bicolor
Spindalis zena townsendi
Columbina passerina
Chlorostilbon ricordii
Cathartes aura
Contopus caribaeus bahamensis
Polioptila caerulea caesiogaster
Dendroica pinus achrustera
Dendroica pityophila
Tiaris bicolor
Spindalis zena townsendi

Table 5 cont’d. Bird species encountered during the avian surveys.

Survey site
The Gap- Site2 – CT3
(causeway trail)

Number Common Name
1
1

Clapper Rail
Cuban Emerald

1

La Sagra's Flycatcher

2

Common Yellowthroat

3

Pine Warbler

2
10

Olive-capped Warbler*

Total individuals
McLean’s Town – MT1
(causeway on Queen’s Hwy)

1
2

Spotted Sandpiper
Common Ground Dove

1

Mangrove Cuckoo

1

Belted Kingfisher

2

Hairy Woodpecker

1

Loggerhead Kingbird

2

Gray Catbird

1

Northern Mockingbird

1

Northern Waterthrush

3

Common Yellowthroat

2

Bahama Yellowthroat

1

Pine Warbler

2

Olive-capped Warbler*
Western Spindalis

Total individuals

2
22

August Creek/Snapper
Island (causeway) - SI1

11
2

Least Sandpiper
Cuban Pewee

1

Loggerhead Kingbird

1

Bahama Swallow

3

Blue-gray Gnatcatcher

1

Northern Waterthrush

1

Common Yellowthroat

2

Yellow Warbler

2

Olive-capped Warbler*

1

Bananaquit
Red-winged Blackbird

Total individuals

3
28

Total birds recorded
Total species recorded

197
34
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Scientific Name

Rallus longirostris coryi
Chlorostilbon ricordii
Myiarchus sagrae lucaysiencis
Geothlypis trichas
Dendroica pinus achrustera
Dendroica pityophila
Actitis macularius
Columbina passerina
Coccyzus minor
Megaceryle alcyon
Picoides villosus piqer
Tyrannus caudifasciatus bahamensis
Dumetella carolinensis
Mimus polyglottos
Seiurus noveboracensis
Geothlypis trichas
Geothlypis rostrata
Dendroica pinus achrustera
Dendroica pityophila
Spindalis zena townsendi

Calidris minutilla
Contopus caribaeus lucaysiencis
Tyrannus caudifasciatus bahamensis
Tachycineta cyaneoviridis
Polioptila caerulea caesiogaster
Seiurus noveboracensis
Geothlypis trichas
Dendroica petechia flaviceps
Dendroica pityophila
Coereba flaveola bahamensis
Agelaius phoeniceus bryanti

Recommendations
More surveying needed
It was indicated in both the botanical and avian reports that more surveying would reveal greater
biodiversity. But it is recommended that avian surveys need to be conducted throughout the year and
especially incorporating the low tide cycle times to get a good understanding of the actual bird diversity that
use the area. The birds recorded during the survey were by no means all the birds in the areas, just the
species that were available at the day/time of the surveys.

Causeway removals
Like most mangrove systems, the marine species richness was low but the abundance of snappers, grunts
and mojarras was fairly high throughout all creek systems with a noticeable drop in the marine species
richness and abundance on the inshore side of causeways due to blockages. Removing the causeways has the
potential to increase the hydrological flow into the creeks further inland which could potentially have many
knock-on benefits:





The fish species and abundance would increase further inland;
Reduce the flooding of the areas within close proximity of the blockages after a storm surge;
Decrease the mortality of pine trees in the area related to the storm surge flooding;
Increase the bird-life that particularly feed on fish such as the herons, cormorants, and egrets.

The extent of the impact that the causeways had on the biodiversity (especially the marine wildlife) varied
considerably between the sites and therefore ecological restoration of some sites is of higher priority than
others.

West Gap Creek: Priority - HIGH
This system would benefit greatly from restoring water flow where the causeway bisects the creek. Because
there is evidence of a creek channel leading right up to the causeway, and a deep, but unconnected
mangrove creek system on the other side of the causeway, removing part or all of the causeway would
reconnect this system. Likely results of the reconnection include an increase in the area serving as suitable
habitat for snappers, grunts and other species. The health of fringing mangroves south of the causeway,
suggests that there would be both qualitative and quantitative improvements to marine fish habitat by
restoring connectivity. Sites north of the causeway, particularly on the west branch of the creek, are likely to
benefit from increased water flow and flushing that are likely the results of this art of the creek being
“choked off” by the causeway. Increased water flow is likely to reduce the accumulation of mud, increase
water depths, allow more vegetation to grow and provide higher quality habitat for snappers, grunts and
other species. In addition, removing the blockage at the causeway may create a buffer for surrounding areas
during storm surges by allowing seawater to penetrate deep into the mangrove system and avoid
widespread flooding of pinelands (see report on vegetation for more details).
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From an ecological perspective, complete removal of the causeway to allow maximum flow throughout the
creek system is recommended as the preferred option. Doing this will greatly improve the health of the
ecosystem while still maintaining access roads from the main road to access the east and west sides of the
creek. Nevertheless, it is recognized that maintaining a road that goes East-West in this area may have some
value. In this case installing large (~2m diameter or greater) culverts or bridges connecting both the East and
West branches of the creek to the southern mangrove area is recommended to maintain flow through both
sides of the creek system as an alternative option to consider. In restoring water flow to the system,
regardless of which option is taken, an expert on mangrove trees should be consulted to determine if the
mangroves to the south of the causeway would be able to tolerate a rapid change in salinity or if a slower
acclimation process is necessary.

Ridge Creek: Priority - LOW
Partial or total removal of the causeway in this area is likely to have minimal impact on marine life in this
system since significant tidal flow rarely, if ever seems to reach the causeway. While digging a channel to
improve tidal exchange to the north may further increase tidal exchange in this area, the shallow depths of
bedrock >1km north of the causeway is likely to limit the amount of exchange and the value of areas close to
the causeway for marine species. Opening up the causeway may, however, restore hydrology during storm
surges and allow water to flow in the historic wetland system, buffering the impact of storm surges to
adjacent pinelands (see vegetation report for details).

August Creek Causeway (Snapper Island): Priority - HIGH
This creek system has one complete blockage in the northeast and a partial blockage in the southwest.
Removing at least a section of the causeway near the tall fringing mangroves (west side of the causeway) will
provide the greatest ecological connectivity between the two sides of the causeway and improve the
quantity and quality of fish habitat. Because the site to the northeast of this system had the greatest
diversity of fish and harbored juveniles of key fish species, including parrotfish and grouper, increasing
habitat availability in this system may have positive impacts on nearby reefs.
The restoration of this site also has significant support from the surrounding communities. The Local
Government representatives for the area voiced the concerns from the community to open up this creek for
a more even flow of water through the creek, reduce avoid flooding of the nearby pine woodlands from
storm surge and provide a safer fishing area for the fishermen in the community during periods of inclement
weather.

August Creek- McLean’s Town Causeway: Priority - MEDIUM
The culvert at the southwest end of this system provided some water flow between the sea and the creek,
but the small diameter and long length of the culvert, as well as its angle, makes this connection of minimal
value for allowing larval or juvenile fish to enter the creek system or for sub-adults and adults to exit the
creek system as they move to reefs. Increasing water flow in this area by removing the existing culvert and
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expanding the connection (at the road and nearby footpath) would increase water flow, improve larval/
juvenile supply to the mangrove creek system and improve the connectivity between the mangroves and
offshore reefs. This causeway is great need of repairs and using this as an opportunity to expand the
connection would likely impact creeks on either side of August Cay, increasing connectivity between the sea
and a large mangrove system. The connection should be at least 2m in width, and a bridge would be
preferable to an enclosed culvert(s) to facilitate sub-adult and adult fish movement between the creeks and
open water.
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Appendixes
Appendix I—Marine survey site waypoints
Site name
Ace 1
Ace 2
ACW1
ACW2
ACW3
ACW4
ACW5
END BCN1
BCN2
BCN3
BCN4
BCN5
Gap 1E
Gap 1W
Gap 2E
GAP 2W
Gap 3E
Gap 3W
Gap S 1
Gap S 2
Gap S 3

Latitude

Longitude
26.67754213
26.68800023
26.67596575
26.67596223
26.67477644
26.66945309
26.65404439
26.69410192
26.69618743
26.70275104
26.71096807
26.71134576
26.68447657
26.68530772
26.68843207
26.69124001
26.69517472
26.69597788
26.68119916
26.67675289
26.67521607

-77.91963628
-77.90227502
-77.92080321
-77.92309432
-77.92705318
-77.93679161
-77.96305178
-78.06207743
-78.06317789
-78.06787686
-78.08514912
-78.09470356
-78.11569856
-78.11897328
-78.11600483
-78.12032411
-78.11768331
-78.12043014
-78.11787140
-78.11823291
-78.11867908
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Appendix II—Botanical survey waypoints
#
PW1
PW2
PW3
PW4
PW5
PW6
PW7
PW8
PW9
PW10
PW11
PW12
PW13
PW14
PW15
PW16
PW17
PW18
PW19
PW20
PW21

17R
787173
787373
787660
787800
787390
790245
789213
788566
787799
787104
787357
789442
789310
789274
789288
790783
790885
790933
790972
790999
791035

UTM
Type
Status
2954725
Pine Woodland
Healthy
2954699
Pine Woodland
Lysiloma understory
2954844 Ephemeral Fresh Water Wetland
2954542
Pine Woodland
50-60% Dead
2954272
Pine Woodland
Healthy
2954314
Pine Woodland
Dead
2954212
Pine Woodland
Healthy
2954146
Pine Woodland
Healthy
2954943
Pine Woodland
Healthy
2954540
Pine Woodland
Overgrown Understory
2954501
Pine Woodland
Logging Road
2954632
Pine Woodland
Healthy
2955178
Pine Woodland
Healthy
2955424
Pine Woodland
Dead
2956126
Pine Woodland
Sparse
2957145
Pine Woodland
Edge of ridge
2956713
Pine Woodland
Healthy
2956161
Pine Woodland
Healthy
2955642
Pine Woodland
Healthy
2955126
Pine Woodland
Healthy
2954627
Pine Woodland
Dead

Appendix III– Avian survey waypoints
Survey sites

GPS Locations

The Gap - Site1/GA1: East fork/creek
launch site area

LAT – N 26.68389
LONG - W 078.1157

The Gap - Site1/GA2: East fork/creek
launch site - adjacent pine woodland

LAT – N 26.68453

Site2 - Causeway trail – location 1 - CT1
Site2 - Causeway trail – location 2 - CT2
Site2 - Causeway trail – location 3 - CT3

LONG – W 078.11060
LAT – N 26.67886/26.67901
LONG – W 078.08919/'078.08662
LAT – N 26.67990/26.69402
LONG – W 078.07647/'078.07722
LAT – N 26.67751
LONG – W 078.06865

Site3 - McLean's Town causeway area MT1

LAT – N 26.6531

August Creek/Snapper Island causeway
area - SI1

LAT – N 26.67574
LONG – W 077.91974

LONG – W 077.97044
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