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Abstract
Abstract: The island of La Gonave, ~50 km northwest of Port-au-Prince, represents the
subsistence Haitian lifestyle. Little is known about human–environment interactions on
La Gonave. The first objective of this research was to investigate landscape dynamics
through image classification, change detection, and landscape pattern analysis using
Landsat 5 (TM) imagery from 1990–2010. Five land cover classes were considered:
Agriculture, Forest/Dense Vegetation (DV), Shrub, Barren/Eroded, and Nonforested
Wetlands. Overall image classification accuracy was 87%. The area percent change was 39.7, -22.7, 87.4, -7.0, 10.2%, for the respective classes. Landscape pattern analysis
illustrated the encroachment of Shrub in core Forest/DV patches and the decline of
Agricultural patch integrity. Agricultural abandonment, deforestation, and forest
regrowth generated an increasingly fragmented landscape.
The second objective of this research was to better understand the survival of the
red-tailed hawk (RTH) on La Gonave by exploring the human–RTH relationship. We
implemented a survey (n = 121) in 10 rural villages on La Gonave regarding their
perceptions and interactions with the RTH during May–June, 2012. During fieldwork we
sighted seven RTHs and found one nest. Many respondents noted the aggressive behavior
of RTHs during nesting, suggesting reproductive behavior on the island. Our results
indicate that RTHs inhabiting this island were not persecuted, despite intense predation of
domestic chickens. Aside from predation near homes, villagers do not interact with the
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hawk as it remains out of sight. The RTH currently has no known predators, but it
remains in danger of island extirpation due to ecological degradation.
Keywords: Tropical land cover change, La Gonave, Haiti, landscape pattern
analysis, Landsat 5 (TM), red-tailed hawk, livestock predation, human–large
carnivore relationship
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CHAPTER 1

1.1 Introduction
Tropical land cover change is occurring at an accelerating pace (Houghton 1994).
These ecological alterations can be long-term disturbances both in consequence and
duration (Thomlinson et al. 1996). For example, the process of clearing land for
agriculture and plot abandonment can cause heavy strain on the ecological systems of a
region. Abandoned plots are often highly degraded lands that are slow to recover (Holl
1999). Specific anthropogenic disturbances are commonly driven by land cover
conversion. The most extensive conversion is from tropical forests to another cover type
(Lambin 1999). The most severe land degradation, i.e., lands where vegetation
modification or removal and loss of soil productivity due to human disturbance has
negatively impacted ecologies and economies (Parrotta et al. 1997), occurs in dry areas
and commonly involves soil salinization. These processes have changed an estimated
79% of global degraded tropical lands to desertified drylands (Parrotta et al. 1997)
Haiti is the poorest country in the Western Hemisphere (Behforouz et al. 2004)
and is regarded as having some of the most serious environmental concerns in the world
(Paskett and Philoctete 1990). The high topographic relief, decline in soil integrity, and
lack of environmental law enforcement, combined with a dense rural population (Dolisca
et al. 2007) that is largely dependent on natural resources (Bowonder 1983; Murray 1986;
Dolisca et al. 2007) has resulted in severe land degradation (Paskett and Philoctete 1990;
Hedges and Woods 1993; White 1995). About 85% of the total Haitian population
depends on fuelwood for domestic energy use, consuming 3.3 million m3 per year. As
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woody material continues to decline and the charcoal market increases (Murray 1986),
the largest of Haiti‘s satellite islands, La Gonave, faces greater pressure to export its
scrub and secondary forest resources. It is urgent that researchers, agencies, and Haitians
understand how land cover and natural resource use is changing over time.
As predicted by Hedges and Woods (1993), Haiti is experiencing mass
extirpations. Twenty-three known mammal species endemic to Hispaniola have gone
extinct (Keith et al. 2003) and the Massif de la Hotte mountains in southwestern Haiti
harbor 42 species of mammals, birds, and amphibians that are critically endangered
(possibly extinct) on the International Union of Conservation of Nature‘s (IUCN) Red
List—the most of any conservation region on earth (AZE 2010). However, the Caribbean
subspecies of the red-tailed hawk (Buteo jamaicensis jamaicensis, referred to as RTH in
this paper), a generalist and apex predator in its trophic system, is surviving the
environmental degradation and holds the IUCN status of ‗Least Concern.‘ While studies
show that species at higher trophic levels are lost most rapidly with decline of habitat
quantity or quality (Dobson et al. 2006) the RTH is showing resilience. Trophic and
habitat generalists can be less susceptible to extirpation due to dietary and habitat
flexibility (McKinney and Lockwood 1999; Layman et al. 2007).
We hypothesize that the RTH primarily consumes domestic chickens. Domestic
livestock predation has led to the extirpation of many apex predators in the developing
world, including the puma (Felis concolor), the lion (Panthera leo), and the tiger
(Panthera tigris) (Nowell and Jackson 1996). La Gonave is a remote setting with intense
competition for resources and food. This study is an examination of the human-RTH
relationship on La Gonave, using concepts and methods of social science (Knight and
2

Gutzwiller 1995), to learn why humans have not driven this species extinct with such
high competition for resources.

1.2 Research Objectives
This thesis is composed of two studies that investigate aspects of human–
environment interactions on the island of La Gonave, Haiti. The first project examined
landscape dynamics on the island. The land cover change and conversion rates are
explored based on the following research objectives:
1. to characterize major ecological land cover types (shrub, forest/dense vegetation,
agricultural) and calculate their changes using Landsat 5 imagery, 2. to conduct an
accuracy assessment of image classification through field validation and aerial photo
interpretation, and 3. to analyze the landscape pattern metrics to identify processes and
patterns.
We used remote sensing and GIS techniques to geospatially relate the landscape
dynamics on La Gonave.
The second study of La Gonave focuses on relationships between island residents
and wildlife. We asked the following research questions to reveal the human-large
carnivore relationship regarding the RTH:
Are RTHs present on La Gonave? Is there evidence that they are breeding? Do
local people have any knowledge of or interactions with the species and if so, do they like
or dislike the hawk? Does livestock predation occur? Are RTHs a source of income or
diet for villagers?
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To answer these questions we implemented a simple interview approach. This
baseline information illuminates the role of humans in RTH‘s survival on La Gonave.
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CHAPTER 2

Landscape dynamics on the island of La Gonave, Haiti, from 1990–2010
J. H. White,1 Y. Shao,1 L. M. Kennedy1
1

Department of Geography, Virginia Tech

Abstract: The island of La Gonave, ~50 km northwest of Port-au-Prince, represents the
subsistence Haitian lifestyle. Little is known about land cover changes and conversion
rates on La Gonave. Using Landsat images from 1990 and 2010, this research
investigates landscape dynamics through image classification, change detection, and
landscape pattern analysis. Five land cover classes were considered: Agriculture,
Forest/Dense Vegetation (DV), Shrub, Barren/Eroded, and Nonforested Wetlands.
Overall image classification accuracy was 87%. All major land cover types experienced
substantial changes from 1990 to 2010. The area percent change was -39.7, -22.7, 87.4,
and -7.0 for Agriculture, Forest/Dense Vegetation, Shrub, and Barren/Eroded
(respectively). Landscape pattern analysis illustrated the encroachment of Shrub cover in
core Forest/DV patches and the decline of Agricultural patch integrity. Agricultural
abandonment, deforestation, and forest regrowth combined to generate a dynamic island
landscape that has been increasingly fragmented.
Keywords: Tropical land cover change, La Gonave, Haiti, landscape pattern
analysis, Landsat 5 (TM)
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2.1.1

Introduction
Land use/cover change in tropical regions is widely accepted as an important

component of global change (Lambin et al. 2001; Lambin et al. 2003; Houghton 2005). It
has received increasing attention over the past three decades, especially because of high
rates of deforestation across broad geographic regions and related negative environment
consequences for global carbon balance (Cramer et al. 2004), biodiversity (Laurance
1999), water quality (Lal 1997), soil erosion (Lal 1997), and ecosystem services in
general (Skole and Tucker 1993; Foley et al. 2005; Metzger et al. 2006). Previous
tropical land cover change studies have mainly focused on a three-level approach
summarized by (Skole and Tucker 1993) and (Lambin et al. 2001): (1) Using remote
sensing image analysis or other geo-spatial techniques to characterize the rate and pattern
of land cover change, (2) Conducting extensive case studies to obtain knowledge about
local land cover dynamics, and (3) Identifying the drivers of land cover change at broader
scales and developing land change simulations for possible future scenarios.
For some ―hot spot‖ areas of Amazon Basin, Southeast Asia, and Africa, longterm research sites have been established (Walsh et al. 2001; Walsh et al. 2008). Some
selected study sites have been treated as near-laboratory research areas to examine land
cover dynamics, identify drivers and consequences of land cover change, validate land
change projections, and study human-environmental interactions in general (Walsh et al.
2008). Despite these unprecedented advances, there are still large uncertainties in all
aspects of tropical land cover change studies (Lambin et al. 2003). Detailed land cover
data, especially those related to multi-temporal land change at medium spatial resolution
(e.g., 30 m) are still unavailable for most tropical regions. Comparing to ―hot spots‖ such
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as Amazon Basin, small nations and regions of low forest cover have received much less
attention, while they are equally important in improving our understanding of land cover
dynamics and human–environment interactions.
With access to the Landsat data archive and the ongoing Landsat Data Continuity
Mission (LDCM), researchers can now obtain and derive multi-temporal land cover
information for almost any region of the world. This allows establishment of a large
number of research sites; subsequent comparative studies are then possible for
generalizing theories and conclusions at broader geographic and temporal scales (Lambin
et al. 2003; Rindfuss et al. 2004). This paper focuses on the use of Landsat data to
characterize tropical land cover change on the largest offshore island of Haiti, La
Gonave. A review of recent remote sensing research shows that little previous land
change research has been conducted for Haiti or its offshore islands.
Haiti has experienced rapid deforestation in the past–only 3% forest cover
remains in the mainland (FAO 1988). Considered one of the most ―failed states‖ in the
world (Gros 1996) with the highest percent of orphans in the western hemisphere, Haiti
struggles to manage its natural resources. Dolisca et al. (2007) report that 85% of the
Haitian population depends on biomass energy for domestic uses and 3.3 million m³ of
fuelwood is used per year.
As forest resources on the mainland are exhausted, the island of La Gonave
becomes one of the major producers of biomass energy. Extensive deforestation of La
Gonave can be directly linked to increased demand for charcoal (Lea 1996).
Consequences of deforestation are amplified by high topographical relief and variable,
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biomodal annual precipitation patterns. Loss of land productivity through erosion is the
main concern with regard to sustainability of island ecosystems and human well-being.
To date, government conservation policies for the island are largely non-existent.
Other than a rough estimate of the total population (~80,000), there is little social,
natural, or geographical information available for the island. World Vision (2010) states
that shortly after the 2010 earthquake an estimated 40,000 people fled to the island. A
60% increase in the price of rice imported to La Gonave (World Vision 2010) further
increased the strain on the natural resources of the island. After an investigation of land
cover information available for La Gonave, we found that land cover remains
undocumented and it is unclear how land cover has changed on La Gonave in recent time.
We used the island of La Gonave as a case study to examine deforestation,
agricultural land abandonment, forest regrowth, and their interactions. The overall
objective of this research is to investigate how land cover changed on La Gonave from
1990–2010. More specifically, this research aims to
1. characterize major land cover types (shrub, forest/dense vegetation,
agricultural land) and their change using Landsat images, 2. assess the accuracy of
image classification through field validation and aerial photo interpretation, and 3.
examine landscape dynamics using landscape pattern metrics.

2.2. Methods
2.2.1. Study area
La Gonave is an asymmetric anticline with an axis extending northwest to
southeast nearly parallel to the mainland shore (Figure1) (Woodring et al. 1924). It spans
10

743 km² and is located 51 km northwest of Port-au-Prince bordering the Canal de SaintMarch to the northeast and the Canal du Sud to the south. Limestone bedrock underlies
La Gonave; in the lowlands, soils are thin, alkaline, and prone to salinization: Darker,
more iron rich soils are found in the highlands (reaching elevations of 778 m). The island
has a bimodal annual precipitation pattern (Franz and Gicca 1982; Hadden and Minson
2010). The first rainy season lasts from April to June and the latter from August to
October. The climate is particularly dry for its elevation near sea level due to the island‘s
position in the rainshadow of the central mountains of Hispaniola and mountains on the
southwestern peninsula of Haiti. The lack of vegetation and soil cover also decreases
moisture retention.
One of the most important physical features of La Gonave is an uplifted ridge
coinciding with the Gonave Island Anticline. To the northwest of the ridge is the Plaine
des Mapoux (~600 m). This area named for its mapoux trees (though few stand on La
Gonave today), contains the most fertile soils on the island. This enclosed depression is
about 5 km long, 1 km wide and is enclosed by limestone ridges (Woodring et al. 1924).
The entire site is used for agriculture. The second interior plateau, about 300–500 m
above sea level, extends along the north side and west end of the aforementioned
ridgeline. Remnants of the formerly more extensive limestone layer are visible and
produce abrupt outcrops similar to ruined walls. These karst features remain as remnants
of a prior landscape characterized by limestone features such as haystacks or pepino hills
(Woodring et al. 1924).
On La Gonave, charcoal production is one of the most common forms of
employment. The production processes includes the felling of timber and woody
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shrubbery, burning, packing, and transport by chaloupe to the mainland for sale. Today,
La Gonave is a major producer of charcoal because the mainland was deforested earlier,
and more intensely, than was the island. Informal discussions with charcoal producers in
our resident village revealed that they grew local, nutrient-rich rices before it became
imported, forcing the workers to seek new occupation.
Currently no environmental legislation is enforced on La Gonave; it is common
for the villages and the citizens to live unregistered with the federal government. The
island‘s resident population has been reported from 75,548 (Institut Haïtien de Statistique
et d'Informatique (IHSI) 2003) to as many as 100,000 (World Vision 2010). The names
of many villages, as denoted by maps from the 1970s and 2000s, were unrecognized by
long-term residents. La Gonave is commonly neglected and has no extensive
governmental medical post because of its physical, economic, and infrastructural
isolation. For example, a localized cholera outbreak occurred on the island during a prior
visit to La Gonave and palm water IV‘s were used to sustain ill individuals. Generators
were supplied through aid packages, however fuel is unavailable and many of the
generators have since deteriorated and been stripped of necessary parts.
2.2.2 Data
All possible Landsat scenes for the study area were reviewed through the USGS
Landsat Earth Resources Observation Systems (EROS) Data Center. Only a few images
were considered to be usable due to cloud cover obscuring land masses. Landsat 7
produces the most recent cloud free imagery of the island; however, there are substantial
data gaps caused by the Thematic Mapper‘s Scan Line Corrector failure (Markham et al.
2004). In the process of image selection, we considered anniversary dates, cloud cover,
12

and surface moisture conditions. Late January was determined to be the optimal time of
year for image acquisition and analysis. Data acquired during this time period had the
least annual cloud cover and ground surface moisture. Images from late May and early
June (between wet seasons) were initially considered, but showed great scene variability
due to seasonal variation, so were discarded. Two Landsat 5 TM images collected on
January 22, 1990 and January 29, 2010 were obtained for image classification and
change-detection. These dates lie at the center of the dry season and help to avoid the
effects of seasonal variability. The 1990 Landsat image was registered to the 2010 image
resulting in geometric registration error <0.5 pixel. There was no need to correct
atmospheric effects since these two images were independently classified (Songe et al.
2001).
We acquired aerial photos of the study site from the USGS Hazards Data
Distribution Systems (USGS-HDDS 2011). These images were acquired in 2010 and
were collected for monitoring and assessment of hazards and natural resources. The aerial
photos have 30 cm spatial resolution, which is suitable for training area selection and the
accuracy assessment associated with Landsat-based image classification.
2.2.3. Image classification and accuracy assessment
Five primary land cover types were considered for each time period. These were
based on a modified Anderson Classification Scheme (Anderson et al. 1976; Weng 2002)
and include Agriculture, Forest/Dense Vegetation (DV), Shrub, Barren/Eroded, and
Nonforested Wetlands. Forest/Dense Vegetation comprises all vegetation growth levels
beyond the shrub stage. Forest lands were considered to have a tree-crown areal density
13

of ~10% or more (Anderson et al. 1976) (observed from aerial photos). The regrowth
species are often aggressive and competitive. Trees emerge from shrub stage while the
undergrowth remains abundant. These five classes fulfill the criteria of being mutually
exclusive yet exhaustive of the land cover types in the study area (Congalton 1991). In
total there was <2% cloud cover. The Cloud and Shadow pixels were masked before the
image classification and change detection process.
Supervised classification was appropriate because of the analyst‘s on-the-ground
knowledge of the study area. The sample size for each cover type ranged from about 130
to 11,700 pixels. For each land cover type, training pixels were spatially distributed
across the island. The training samples for the 1990 image were selected using visual
interpretation of Landsat TM image since no aerial photos are available for reference. A
maximum likelihood classifier (ML) for the image classification because it has been
among the most commonly applied for remote sensing applications (Smits et al. 1990;
Shrestha and Zinck 2001) and it relies more on the training data (Campbell and Wynne
2011).
Our accuracy assessment for the 2010 image used a combination of field
validation and aerial photo interpretation. Validation data points were selected using a
stratified random sample (Cochran 1977; Stehman 1996). An average of 61 points per
class was selected, with 55 as the lowest number, in agreement with the standards set by
Congalton (1991). We collected GPS data and validated our image classification during a
field trip from May–June 2012. The points deemed inaccessible (due to rugged terrain) in
the field were later validated by overlaying the final classification maps atop the 30 cm
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resolution aerial photos. Classification accuracy was evaluated using standard error
matrices, including the Kappa coefficient.
2.2.4. Change Detection and Spatial pattern analysis
We selected a simple Post Classification Comparison (PCC) change detection for
the land cover change analysis. PCC generates the ―from-to‖ change classes, which are
often needed when complete landscape change information is desired (Singh 1989; Liu
and Zhou 2004; Yuan et al. 2005). Success of the PCC method largely depends on
accuracies of classified anniversary maps (Yuan et al. 2005). Image classification
accuracies for the 1990 and 2010 images were expected to be very close since the land
cover classification scheme was relatively broad and classification methods were
consistent.
Image classification and change detection provided general statistics (e.g.,
percentage of change) related to land cover change, however, the spatial structure of the
land cover, organization, and dynamics needed to be addressed using additional
measures. In landscape ecology, landscape pattern indices have long been used to
characterize the spatial pattern of land use/cover types in both natural and urban systems
(Turner 1989; Gustafson 1998; Luck and Wu 2002; Millington et al. 2003). Landscape
pattern indices describe both the composition and structure of landscape (Turner 1989;
Gustafson 1998). The spatial arrangement, position, and shape complexity of land cover
can be linked to underlying human/natural processes (Luck and Wu 2002). This study
used a number of landscape pattern indices to characterize the change of landscape. We
calculated three indices using Fragstats software (McGarigal and Marks 1993): total
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number of patches, the largest patch size, and mean patch size to characterize landscape
dynamics in the study area. Habitat integrity is most effectively estimated by landscape
metrics at the class-level (Riitters 1997; Tischendorf 2001) in our study area. Therefore,
pattern indices selected were calculated at the land cover class level. The landscape
pattern indices derived from 1990 and 2010 land cover maps were compared and
reported. We also divided the island into 15 elevation layers (52 m tall increments) in
order to measure land cover change rates based on elevation. Documenting the cover
change rates by elevation strata created additional baseline data to help identify locations
where land cover conversions took place.

2.3. Results
2.3.1. Image Classification Accuracy
About one-third of the total points were field-validated. Most field validation
points were located near trails, thus they tended to cluster spatially compared to photo
interpreted points (Figure 2) and could be observed during field excursions.
For the 2010 image classification, the overall accuracy was 87% (n = 305) with a
Kappa coefficient of 0.84 (Table 1). The accuracy of Forest/DV classification was the
lowest at 71% and shrub class contributed over 50% of commission error. The Landsat
image was obtained during the dry season and the spectral signals of xeric tree species
can be confusing with the shrub class due to varying chlorophyll levels. Due to the
constant harvest of small woody plants for charcoal production, the forest landscape was
highly fragmented, leading to complex spatial mixing of shrub and forest cover. Thus, the
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separation of Forest/DV and Shrub can be difficult, especially along the transition zone of
shrub and forest land. Classification accuracy of agricultural land was highest at 93%.
This value exceeded our initial expectations and can be attributed to the distinct surface
texture and unique locations where exposed soil contains higher levels of organic
material. Inclusion of shrub cover accounted for 100% of the commission error for
agricultural land class. Based on our field observations, we determined that the error is
associated with grasses that persist in the dry season. Isolated large fruit-bearing trees that
we observed in agricultural settings may also cause classification confusion. The Shrub
class had high user‘s accuracy at 87%, however, the corresponding producer‘s accuracy
was the lowest (71%) among all classes. The error was largely related with shrub-forest
confusion. The Barren/Eroded class and wetland classes both had above 80% accuracy.
Settlements and built-up areas were included in the Barren/Eroded class because the total
built-up area only accounts for a very small percentage of the entire study area. We did
not conduct an accuracy assessment for the 1990 image classification due to lack of
reference data.
2.3.2. Land Cover Change and Conversion
According to the 1990 classified image areal distribution of land cover classes
was 79.96, 386.52, 140.13, and 42.25 km2 for Agricultural land, Forest/DV, Shrub, and
Barren/Eroded, respectively. The land cover has endured many significant transitions
over the 20-year period. The 2010 class areas were measured to be 48.19, 298.83, 262.56,
and 39.27 km2 for these four respective land cover classes.
These values corresponded to -39.73, -22.69, 87.37, and -7.04 percent of areal
change for individual classes (Table 1). Table 2 shows the change matrix for 1990–2010
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expressed in percent. Only 19.8% of agricultural land remained unchanged (Table 2). The
majority of 1990 agricultural lands (79.3%) were converted to Shrub and Forest/DV
during the time period. This type of change suggests a high level of agricultural land
abandonment, as well as of the development of secondary vegetation. The most
noticeable agricultural abandonment can be seen in the northwestern corner of La
Gonave. Agricultural patches were abandoned and replaced by shrub lands (Figures 3 and
4). In lowlands, where soils are often eroded to the bedrock, it is common for agricultural
lands to be abandoned after soil exhaustion.
For the forest and dense vegetation cover, 62.5% of Forest/DV pixels show as
‗no-change‘. The majority of forest change can be attributed to the ‗forest-shrub‘
conversion (27.5%). This process can be considered as partial deforestation related to
selective logging. Shrub cover had the highest percent (75.2) of stable pixels from 1990–
2010. Shrub land was also converted to the Forest/DV class, at a rate that was much
slower than ‗forest-shrub‘ change. This slower conversion rate indicated overall forest
degradation during the 1990–2010 study period. The Barren/Eroded class showed a 7.0%
decrease of total area, but it is notable that 56.2% of the Barren/Eroded land area in 1990
has been revegetated (Table 3). Most of the revegetated regions were spatially scattered
at low elevations.
2.3.3. Landscape Pattern Analysis
All pattern indices for the Forest/DV class illustrated a decline in the class
integrity a 37% decrease in largest patch area, a decrease in total area and mean patch
size, and an increase in patch number. The fragmentation of the Forest/DV class in 2010
showed many linear or elongated patches. Exposing large amounts of patch edge can
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compromise a forest‘s internal resource and structure (Forman 1995). As the Forest/DV
class became more fragmented, it was replaced by Shrub. Commonly an increase in patch
number signifies fragmentation, however, in the case of the Shrub class, the increased
patch number (+12%) was a result overall class growth (Figure 3). Many of these
increases represent the large areas that converted to Shrub cover from Forest/DV and
Agriculture.
Agricultural land was the most fragmented among the four cover classes. From
1990 to 2010, the total agricultural patch number decreased from 9234 to 8102. The
average patch size decreased from 0.9 to 0.6 ha. Visual interpretation of land cover maps
suggest that there was agricultural expansion near Plaine des Mapoux: most are
relatively smaller patches establishing on cleared forest lands.
Segregating land cover change rates by elevation strata revealed important trends
(Figure 5). The conversion rate from agricultural land was most prominent at the lower
elevations, increasing from -21.1% change until the 4th strata at which time the
Agriculture class showed a positive change of >1.3% for the remaining strata (4–15). The
sharp decrease and increase in percent change at the highest elevations (strata 12–15)
indicates conversions that occurred on steep highland slopes and the associated plateaus.
More broadly, this result represents upslope migration of agricultural land from the
lowlands, where soils have been exhausted or eroded to bedrock, to the high plateaus,
where more fertile soils exist. Forest/DV cover change decreased along strata 1 and 2,
remaining positive where it revegetated prior agricultural lands, then shifting to a
negative percent change that was paralleled by positive change in Shrub cover (strata 4).
Shrub in strata 1–4 increased in percent change from -9.7% to 3.4% and then plateaued at
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0.0%. Barren/Eroded cover began with a -7.3% conversion rate at sea level, in elevations
where it was regrown by the Forest/DV class (21% total regrown area; Table 4), rising to
a 5.8% conversion rate at strata 11, and falling to 0.0% change near strata 15.

2.4. Discussion
Land uses were not specifically measured in this study, but overall, declines in
Agriculture in tandem with the decline in Forest/DV indicate that far more land was
cleared for export of woody material than for agricultural production. We determined that
land clearance for agriculture was not a major cause of environmental degradation on La
Gonave. We believe this finding relates to low population densities and seasonal food
production on the island. Our findings correspond with those of Bal et al. (2008), who
found that agriculture was not a critical driver of degradation the Haitian mainland given
that it comprises a relatively small proportion of the land use.
Our study found that abandoned agricultural areas in the lowlands of La Gonave,
where soils are exhausted, are beginning to revegetate with xerophytic scrub. Similar
abandonment was found by Vital (2008) in Pic Macaya National Park in the southwest
region of the Haitian mainland. Between 1987 and 2004 the authors calculated a 17%
decline in agriculture and the abandoned land then reverted to herbaceous cover. The
authors discussed soil nutrient exhaustion as the main cause for land abandonment, as we
believe is true for La Gonave
The majority of Forest/DV cover remains at higher elevations in part because the
more fertile highlands are often privately owned, resulting in their protection. In addition,
timber harvest/transport to the mainland is more difficult from higher elevations.
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Currently, the primary tool used in woody material harvest is a simple, often damaged
handsaw. We predict that the rate of deforestation will increase, with labor concentrated
on smaller patch sizes, and the annual harvest of woody biomass harvest per year
declining as smaller trees are left for extraction. We documented no mature forests in
aerial photo analysis and field work. The remaining substantial forest patches are in
extremely rugged areas. The largest trees are on private lands and are commonly
preserved for their fruit production, shade, or spiritual value. At the current rate of
deforestation/devegetation over half the remaining Forest/DV will be harvested roughly
over the next 20 years.
Revegetation on La Gonave is primarily represented by the increase in Shrub
cover. Though Shrub was the second largest land cover type in 2010, field observations
indicate that the majority of the Shrub class cover varied along the scrub-dense
vegetation gradient. The revegetated areas are composed of secondary succession forest
growth; predominantly Acacia species maturing from shrub to grove. Shrubs are
regularly harvested for charcoal production, then exported, roughly at the pole stage.
Charcoal production in Haiti is well studied by Stevenson (1989) who discussed both
forest and shrub cover as the main resources for production. Residents of La Gonave rely
heavily on charcoal export for income. Due to these pressures, shrub cover may be held
in a perpetual cycle of harvest, such that land is not reforested. If the current rates of land
cover change and vegetation harvest continue the, Shrub cover will dominate the
landscape in the next decade or two. We hypothesize that repeating this study in 10-year
increments will show sustained dominance by the Shrub class. Future research should
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document ecological changes specifically in the environments where charcoal harvest is
currently occurring.
2.4.1. Implications for Biogeography
La Gonave also faces major challenges in regenerating original species on an
island scale. We use the term original species referring to those present before land was
cleared for human use. Generally, species similar to those removed for agriculture can
reforest land that has been burned in small areas unless extreme soil exhaustion occurs
(Aide et al. 2000). From our field observations, we expect that lowland regions
(progressively increasing in elevation over time) are too degraded for original species
regeneration in the near future. La Gonave‘s isolation from other biodiverse ecosystems
further hinders ecological health. The Caribbean islands have much lower tree
biodiversity than the mainland (Aide et al. 2000) lessening the chance for regional tree
species to revegetate disturbed areas. Since much of La Gonave is in the advanced stages
of degradation it is likely that high seed and seedling predation, low seed availability,
lack of seedling establishment and microhabitats for seed germination, and absence of
obligate bacterial or root symbionts may hinder regeneration (Uhl and Jordan 1984;
Parrotta et al. 1997; Holl 1999).
The degradation phenomena and resource depletion (Duncan and Chapman 1999)
leave succession heavily dependent on anema-, zoo-, and hydrochores because of the
distance seeds must travel. The Haitian mainland has undergone severe ecological
degradation making seed transportation to La Gonave more difficult. In addition,
zoochorey may be lower on abandoned agricultural lands because they initially offer little
diet to frugivores (Duncan and Chapman 1999). Species that collect and store seeds
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frequently store them in forested areas further influencing the rate of regenerated local
plants in cleared areas. A total of 23 endemic mammals native to Hispaniola have
become extinct (Keith et al. 2003). Many of these consumed fruit and were zoochores in
some form. If given enough time, the diversity of patch orientation and shape on La
Gonave could contribute to its regrowth (Gutzwiller and Anderson 1992; Forman 1995).
For example, the orientation of wooded patches has been linked to their use by migratory
birds (Gutzwiller and Anderson 1992).
2.4.2. Image Classification Assessment and Data Availability Issues
Field validation of the image classification was challenging in the mountainous
tropical setting. Assessing the map accuracy with field validation methods complemented
by high resolution aerial photographs enabled our research to define sufficient reference
data points. The main challenge in tropical land cover change research remains in the
lack of remote sensing and related geo-spatial datasets. Cloud cover prevented our study
from having multiple anniversary dates within the 20 year period, and thus more detailed
land cover change analysis (e.g., land change trajectory) was not feasible in this setting.
It is important to note that some anthropogenic forest disturbances may have been
omitted because of low resolution satellite imagery and blocking by the tree canopy layer
(Peres et al. 2006). The land cover types are also highly fractured, frequently with
multiple land cover classes existing within single pixel. Future research could be
improved by using a higher temporal frequency of medium–high spatial resolution image
sets. There are also data availability issues in regard to social and geo-spatial data; forms
of political, street, and topographic ancillary data for Haiti are minimally available but
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were not of assistance in our study area. Ancillary data such as crop type and yield,
population fluctuations, climate records, timber extraction for sale, and land-use history
would provide important context for the processes and patterns occurring on La Gonave
(Read et al. 2001). These data could assist with quantification of the specific driving
forces behind both land cover and land use changes.

2.5. Conclusions
We developed land cover maps of La Gonave, Haiti using Landsat images from
1990 and 2010. Accuracy assessments were conducted through field validation and aerial
photo interpretation. The overall accuracy of the 2010 image classification was 87
percent, with a Kappa coefficient of 0.84. The analysis found substantial land cover
changes from 1990 to 2010. The percentage area changes in Agricultural land,
Forest/DV, Shrub, and Barren/Eroded were -39.73, -22.69, 87.37, and -7.04,
respectively. Processes of agricultural abandonment, deforestation, and forest regrowth
combined to generate dynamic island landscape, resulting higher levels of land cover
fragmentation. Based on the current land cover change rate and pattern, we expect that
shrub land will become the single dominant land cover in the next 10 to 20 years and that
land degradation will remain as a main concern for impoverished residents on La
Gonave. The revegetation of many regions on the island illustrates that all stages of the
resource-harvest cycle are occurring. Repeating these cycles varies the effects of
disturbance limiting which species can survive. The underlying bio-physical processes in
these cycles have increased xeric microbiomes creating difficult environments for
humans, livestock, and crops to sustainably survive. We expect this increase in xeric
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conditions to continue with competition for resources on the island, a situation indicative
of economic desperation and the need for immediate income. Deliberate actions to create
a healthier ecological state on the island are unlikely to occur unless the government can
offer financial or resource incentives directly to residents.
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CHAPTER 2 TABLES
Table 1. Error matrix of 2010 land cover classification map of La Gonave, Haiti, derived
from field data and aerial photographs (2010). Diagonal figures represent accurately
classified land cover types. Kappa value accounts for map–actual land cover agreement
by chance. Ag = Agriculture, For = Forest/DV Wet = Nonforested Wetlands, Corr =
Correct, Com = Commission.

Agriculture
Forest/DV
Shrub
Barren/Eroded
Nonforested
Wetlands
Total
% Correct
% Omission

Ag

For

Shrub

Reference
Barren

Wet

Total

% Corr

% Com

56
3
1
3

0
46
1
0

4
10
48
6

0
6
5
55

0
0
0
0

60
65
55
64

93
71
87
86

7
29
13
14

0
63
89
11

0
47
98
2

0
68
71
29

0
66
83
17

61
61
100
0

61

100

0
(n = 305)
Overall (%) = 87
kappa = 0.84

Error matrix generated by authors using validation sample points
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Table 2. Total class areas and rates of change during the 20-year period.
1990 Area
(ha)

2010 Area
(ha)

1990–2010
Area Change
(ha)

1990–2010
Area Change
(%)

Agriculture

7,996.0

4,819.0

-3177

-39.7

Forest/DV

38,652.1

29,883.3

-8768.8

-22.7

Shrub

14,012.6

26,255.7

12,243.2

+87.4

Barren/Eroded

4,224.6

3,927.2

-297.4

-7.0

Class

Table generated by authors based on 1990 and 2010 land cover classification maps.
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Table 3. Land cover class conversion rates, 1990–2010, compiled from postclassification comparison results of land cover maps. The bold values represent land
cover types that remained in-class.

Ag
Forest/DV
Shrub
Barren

Ag

Forest

Shrub

Barren

Total

19.76
7.31
2.65
1.01

34.23
62.52
15.07
20.53

45.01
27.47
75.17
35.66

1.00
2.70
7.11
42.79

100.00
100.00
100.00
100.00

Table generated by authors based on post-classification comparison data.
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Table 4. Landscape pattern metrics/indices based on 1990 and 2010 classified images.

Forest/DV
Agriculture
Shrub
Barren/Eroded

Year
1990
2010
1990
2010
1990
2010
1990
2010

Total area
(km²)
389.61
314.43
80.91
49.10
142.28
265.85
46.73
39.75

Patch
number
4557
4655
9234
8102
7454
8362
3710
4202

Mean patch size
(km²)
0.085
0.068
0.009
0.006
0.019
0.032
0.013
0.009

Largest patch size
(km²)
357.52
259.65
12.32
5.24
40.04
86.45
11.13
16.61

Table generated by authors from pattern metrics calculations using FRAGSTATS 4.1.
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CHAPTER 2 FIGURES
Figure generated by authors using 2010 Landsat 5 (TM) imagery showing RGB bands 5-3-2.

Figure 1. Island of La Gonave, Haiti (18.826 N, -73.04 W; is island center), with Canal
de Saint-Marc to the northeast and Canal du Sud to the southwest. Port-au-Prince lies
~50 km southeast of La Gonave.
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Figure generated by authors using ASTER 30 m DEM data.

Figure 2. Validation points on a central section of the island of La Gonave. This example
of a small section of our study area shows some field-recorded vs. laboratory-generated
points.
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Classified images generated by authors.

Figure 3. Land cover classification maps for La Gonave, Haiti, based on Landsat 5 (TM)
imagery for respective dates. Ag = Agriculture, Forest = Forest/DV, Barren =
Barren/Eroded.
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Area-change map generated by authors using post-classification comparison data.

Figure 4. Agricultural areas on La Gonave that were converted to Forest/DV. Ag-Ag =
areas which remained agriculture from 1990 to 2010. Ag-Forest = areas that were
converted from agriculture to forest from 1990 to 2010. Ag = Agriculture, Forest =
Forest/DV.
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Graph generated by authors using ASTER 30 m DEM and land cover change maps.

Figure 5. Percent change of each cover class by elevation between 1990 and 2010. Each
elevation strata represents a 52 m elevation interval, e.g., strata 1 = 0–52 m asl. Negative
values indicate the percent decrease in area over the 20-year period. Positive values
indicate an increase in class area.
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Office of International Research, Education and Development, Virginia Tech

Abstract
The Caribbean subspecies of the red-tailed hawk (Buteo jamaicensis jamaicensis)
(RTH) is one of few surviving raptors on La Gonave, a satellite island of Haiti, and
remains the largest carnivore on the island. This hawk has withstood driving forces that
have left a region of high biodiversity with many biological extirpations. To better
understand survival of this species in a region with little or no environmental regulation
and a perpetual cycle of environmental degradation, we examined the human–RTH
relationship on La Gonave. We interviewed 121 residents from 10 rural villages on La
Gonave regarding their perceptions and interactions with the RTH during a three week
period from May–June, 2012. During fieldwork we sighted seven RTHs and found one
nest. Many respondents noted the aggressive behavior of the RTH during nesting, which
suggests reproductive behavior on the island. Contrary to common findings in analogous
human-apex predator studies, RTHs inhabiting this island were not persecuted, despite
their intense predation of domestic chickens. Aside from predation near the home,
villagers do not interact with the hawk as it flies out of sight or perches in remote areas.
Hunting and consumption of the hawk did not occur according to our respondents, who
report that it is too dangerous and strong to approach or capture. The RTH currently has
no known predators, but it remains in danger of island extirpation due to timber harvest,
charcoal production, and the rapid rate of land cover change. With few standing mature
trees on La Gonave it could be driven to nest in the limestone cliffs on the mainland.
Keywords: Red-tailed hawk, La Gonave, Haiti, livestock predation, humancarnivore relationship, human perceptions of environment
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3.1 Introduction
The red-tailed hawk (RTH) is one of the most studied raptors in North America
but in the tropical portion of its range this avian predator has received little scientific
attention (Santana and Temple 1988; Llerandi-Roman et al. 2009). The RTH range
boundary extends southeastward to Puerto Rico, where the boundary region is home to
the subspecies Buteo jamaicensis jamaicensis (length: 45–65 cm, weight: 690–1460 g)
(Forman 1995; Llerandi-Roman et al. 2009)(Figure 1). RTH populations have likely
inhabited Hispaniola since the mid-Pleistocene (Keith et al. 2003). Despite massive land
degradation and timber harvesting in Haiti‘s recent history (Stevenson 1989; Keith et al.
2003; Dolisca et al. 2007; Vital 2008; White et al. 2012), the RTH is thought to be both a
migratory and annual resident of the Haiti. It is the largest apex predator (top consumer in
their trophic system with no predators of its own) on the island. With a wingspan of up to
1.4 m, persecution, ecological degradation, and lack of prey in Haiti can make it difficult
for carnivores of this size to survive. The RTH has shown resilience to the threat of
island-wide extirpation in part because it does not need large forest tracts to survive.
Rather, it is well adapted to a variety of habitats and nests in settings that are difficult to
access. The status of the RTH population in Haiti remains unknown, but our informal
communications with long-term village residents on the Haitian satellite island of La
Gonave indicate that the population on the island has dropped since the 1980s. RTH
specimens, some now residing in the Smithsonian National Museum of Natural History‘s
National Bird Collection were collected from the island on at least three scientific
expeditions in 1920, 1929, and 1930, but there is no documentation of the RTH on La
Gonave after the early to mid-1900s.
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Many interview-based studies illustrate that people interspersed in or near
protected areas are commonly in conflict with local megafauna (Oli et al. 1994; Kuriyan
2002; Layman et al. 2007). Livestock predation is often at the heart of these conflicts
(Patterson et al. 2004; Wang and Macdonald 2006). Consequently, livestock predation
has led to the extirpation of several large carnivores including the puma (Felis concolor),
lion (Panthera leo), and tiger (Panthera tigris) (Gutzwiller and Anderson 1992), mainly
near protected areas. These species were apex predators in their ecosystems and posed a
major threat to local villagers‘ property. Research documenting local perceptions of
wildlife in rural areas of less developed countries is sorely lacking. Human-carnivore
relationships in such areas are especially important to understand as they often have high
biodiversity potential and little environmental legislation in place. Such is the case in
Haiti in general and particularly on the island of La Gonave.
La Gonave exists in a state of economic, infrastructural, and cultural isolation and
is representative of the subsistence Haitian lifestyle. The island setting and large-scale
ecological degradation create basic human-large carnivore interactions. The objectives of
this research were to document the RTH‘s existence on La Gonave and to explore the
human-large carnivore relationship on La Gonave. Specifically, we address the following
questions: Is there any evidence of reproducing RTHs today on La Gonave? Do humans
have any interactions with the species and if so, how do they perceive the hawk? Does
livestock predation occur and does it result in persecution of the hawk? Are the RTHs a
source of income or diet for villagers? To document RTH presence and gain a basic
understanding of local perceptions of the RTH on the island of La Gonave, we
implemented a simple interview approach and present the results in this paper.
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Documenting baseline information on the human/RTH relationship helps to illuminate
the role of humans in RTH survival on La Gonave.

3.2 Methods
Physical Environment of the Study Area
Haiti shares the island of Hispaniola with the Dominican Republic to the east. The
island is dominated by steep, mountainous terrain and thus climate and potential
vegetation cover is highly variable. The northwest-southeast trending mountains ranges
on Hispaniola, especially the central range, Cordillera Central (DR)/Massif du Nord
(Haiti), which reaches elevations of 3098 m, form an effective barrier to the northeasterly
Trade Winds leaving much of Haiti in relative aridity. Hispaniola is vulnerable to
hurricanes, along with flooding and mass movements, which are worsened in more arid
regions of the island, including most of Haiti. The island is tectonically active and
earthquakes are a notable threat. Difficult environmental conditions, political instability,
and social unrest has left Haiti the poorest country in the western hemisphere (Koenig et
al. 2004; World_Bank 2012) .
The island of La Gonave (Figure 2) spans approximately 743 km² and is located
51 km northwest of Port-au-Prince in the Gulf of La Gonave; it is bordered by Canal du
Sud to the south and Canal de Saint-March to the northeast. The island‘s resident
population fluctuates rapidly and has been recently estimated at 75,548 by Institut Haïtien
de Statistique et d'Informatique (IHSI) (2003), and 100,000 by World Vision (2010). The
island currently has no environmental legislation. It is common for villages and their
residents to be unregistered with the Haitian government.
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La Gonave has high topographic relief and reaches elevations of 778 m. The
island is particularly dry for its latitude, especially in locations below 300 m (Franz and
Gicca 1982; Hadden and Minson 2010), owing to its position in the rainshadow of
mountains on the Hispaniola mainland. The highlands of La Gonave near Nan Café (735
m elevation) experience the uplift of moist onshore winds allowing them to support a
more mesic biome. The island has a bimodal annual precipitation pattern with rainy
seasons from April to June and August to October; annual rainfall averages are from
800–1400 mm (Nowell and Jackson 1996).
Bedrock underlying La Gonave comprises ancient (Eocene, Upper Miocene) and
younger (Quaternary) limestone (Nowell and Jackson 1996). There is little or no surface
water on the island except after storms. Lowland soils are poor in nutrients as weathered
limestone is the main soil component. Soils become increasingly fertile with elevation
(Woodring et al. 1924). Highland plateaus such as Plaine des Mapoux have the most
fertile soils on the island and are used for agriculture.
A recent remote sensing study by White et al. (2012) classified the 2010 land
cover on the island as follows: 7.4% agricultural cover, 46% dense vegetation (inclusive
of forest), and 40.4% shrubland. The study showed that dense vegetation cover has
declined 1.3% yrˉ¹ since 1990. Agricultural cover on La Gonave has also decreased
39.7% during the same time period, mainly due to abandonment after soil exhaustion;
and 79% of the formerly cultivated land has been revegetated. Successional revegetation
in the area is commonly dominated by Acacia species that are harvested for charcoal
export near the pole stage. The majority of timber harvested on La Gonave is made into
charcoal and exported for fuelwood on the mainland. Our field investigations, and other
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studies (Woodring et al. 1924, Wiley and Wiley 1981; White et al. 2012) have shown that
the land-cover-change cycle of resource harvest, degradation, and revegetation has
occurred multiple times on the island. The rate of this cycle on La Gonave rarely allows
the trees to form healthy forest stands that can become viable habitat for many forest
dwellers including some raptors.
Limestone bedrock exposed on the coast creates a harsh, nutrient-poor substrate.
Commonly, successional plants that spread after disturbances (including agriculture and
timber harvest), possess stipule spines or produce a secondary phytotoxic metabolite
compound. These species are also highly salt-tolerant, of both salt spray and salt drift,
and are capable of withstanding rapidly desiccating environments. Coastal halophytes
excrete salt at the leaf surfaces similar to the Avicennia genus (mangroves; Drennan and
Pammenter 1982). At higher elevations, xerophytic scrub develop into a thorn forest
(Franz and Gicca 1982; White et al. 2012), then into a shrub-dominated landscape
(Figure 3) followed by sparse tropical dry forest. At higher elevations no old-growth
forest patches remain; however, scattered individual mapoux trees exist in the regions
northward of Nan Café (White et al. 2012). The few remaining mature trees and forest
patches inhabit ravines or rocky cliffs produced by karst processes.
Four Raptors of La Gonave
American kestrel (Falco sparverius): Our field observations in May 2012 indicate
that the American kestrel (length 22–31 cm, weight: 80–165 g) is common at all
elevations of La Gonave. The kestrel is locally named ‗grigri‘ in the highlands and
‗cuckoo‘ in the lowlands of La Gonave. It nests in limestone cliffs and adjacent shrubs

45

(Figure 4). We observed multiple specimens feeding on Ameiva spp. or Hispaniolan
Khaki Galliwasp (Celestus curtissi) during May/June of 2012. Occasionally, kestrels are
thought to arrive from a winter migration though this behavior has not been shown by
band recovery (Keith et al. 2003).
Ridgway‘s Hawk (Buteo ridgwayi): The Ridgway‘s hawk (length: 36–41 cm,
weight: 330–420 g, medium-sized compact hawk) fulfills a similar ecological niche to the
American kestrel and is endemic to Hispaniola. It has inhabited La Gonave and
Hispaniola since the early Pleistocene (Keith et al. 2003) and was declared to exist
sustainably on the large Haitian satellite islands in the late 1800s to early 1900s.
However, populations declined during the early-mid 1900s (Knight and Gutzwiller 1995).
Though the Ridgway‘s Hawk is a habitat generalist, Wiley and Wiley (1981) noted
concern for the species‘ future in Haiti due to widespread deforestation. The present
status of the Ridgway‘s Hawk in Haiti is unknown (Keith et al. 2003) though some
consider it extinct (Murray 1986).
Broad-winged Hawk (Buteo platypterus): The broad-winged hawk (length: 34–44
cm, weight: 265–560 g), fulfilling a similar niche as the Ridgway‘s Hawk on Hispaniola,
was prevalent in neighboring Caribbean islands but was displaced by habitat destruction
and declined in numbers in the early 1900s due to habitat loss and shooting (Wiley 1986).
The broad-winged hawk currently carries the IUCN status of ‗Least Concern‘ (IUCN
2012), though only one vagrant has been recorded in Hispaniola (Keith et al. 2003). Its
apparent is in part because the hawk prefers large expanses of mature forest for hunting
and breeding (Wiley 1986). Both migrant and breeding residents reside on Cuba (La
Gonave‘s closest neighboring biodiverse area).
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Red-tailed Hawk (Buteo jamaicensis jamaicensis): This subspecies of the redtailed hawk only exists in the Caribbean and is the largest raptor on La Gonave (length:
50–65 cm, weight: 900–1460 g). It is slightly more than twice the size of the Ridgway‘s
Hawk and is a breeding resident and non-breeding visitor of Hispaniola (Raffaele et al.
2010). Common at all elevations on Hispaniola, the RTH is apparently declining in the
Dominican Republic lowlands because of habitat disturbance and persecution by local
residents, despite legal protection. The RTH is most common in the Dominican Republic
pine and broadleaf forests, unlike in North America where the densest populations are in
drier, more open areas (Raffaele et al. 2010).
Questionnaire Design
We developed an eight-question survey to provide a rapid assessment of the status
of the RTH on La Gonave and to explore the relationship between the hawk and human
inhabitants of the island (Figure 5). Our questionnaire comprised both open-ended and
fixed response questions (Newmark et al. 1993; Gillingham and Lee 1999; Raffaele et al.
2010). Open-ended questions allowed us to avoid forced-choice responses, account for
marginal or unexpected answers, and lessen the bias introduced when all of our preselected answers were not equally attractive (Sinclair 1975). We used fixed response
questions to quickly assess whether the subject was appropriate for our study and to
answer our presence/absence-based research questions. Two photos of hawks were
presented to interviewees (Dolisca et al. 2007): one depicting a darker morph and the
other the white breast with thin bands formed by dark streaks since sightings are
commonly while the hawk is in flight. These photos were presented after the qualifying
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fixed-response questions but before the rest of the survey, to allow for dialogue with the
respondent (Newmark et al. 1993).
We pre-tested the survey in a coastal village of La Gonave with the same
interpreter that we used in the formal interviews. Certain questions were modified to
match the local terminology for clarity and ease of communication (Gadd 2005). Others
were deleted prior to formal surveying after test interviews showed they yielded
repetitive answers. Initially our goal was to document perceptions of the Ridgway‘s
Hawk in relation to age. The survey design was altered after a pilot study indicated
people were more acquainted with the RTH and its current behavior. Our survey was
approved by the Institutional Review Board (IRB) at Virginia Tech to ensure protection
of the research subjects.
The target population included any individual 20 years of age or older (selfidentified). We did not limit the number of people from any household that could be
interviewed. This strategy allowed us to gather information that may have been
overlooked since people frequently work land nonadjacent to their homes and household
roles vary between families. Names and ages were not documented to ensure anonymity
(Extinction 2010).
The questionnaire excluded certain question types to avoid creating a prestige
bias. Each question was structured to field an answer that was not private, nor did it
―rank‖ the subject in any way. For example, the survey did not quantify livestock or
agricultural losses to property, thus data concerning wealth were not personalized to the
individual. Such data can introduce biases in responses, especially in less developed
countries whose governments do not provide compensation for agricultural losses to
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predation, as respondents may lack incentive to report true predation accounts (Kussui
2008). No question referred to any financial information of the subjects. Frequently, even
if subjects are ultimately not ranked by a quantitative response, posing questions
regarding numerical data can induce bias.
Interview-based research contains the possibility for researchers to lead
respondents to specific answers (Hedges and Woods 1993; Gadd 2005; Extinction 2010).
It has been criticized for the varying abilities of researchers to form sound rapport with
subjects (Paskett and Philoctete 1990; Lambin et al. 2003). In developing countries,
connecting the wealth and cultural differences between researchers and interviewees
greatly affects the validity of the study. Our interpreter was a long-term resident of La
Gonave and helped bridge the cultural differences between local residents and
researchers. They acknowledged our research subjects with the most respectful Haitian
greeting and knew nearly all of them by name. Many of the families interviewed had
been acquainted with the interpreter‘s family for multiple generations.
Data Collection: Interviews and Observations
We interviewed a total of 121 people in 10 villages on La Gonave during a threeweek period from May–June 2012 (Figure 5). The villages were selected
opportunistically based on accessibility. It was imperative that we sampled villages in
multiple environments and at varying elevations. Interviews lasted 15–45 minutes and
were conducted conversationally, structured around the written questionnaire (Gadd
2005). We visited every other housing compound along each village road. Housing
compounds were commonly composed of multiple structures including an outdoor
cooking area. Many houses had free-range chickens and goats present. Interviews
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frequently took place in the shade of a nearby tree or awning. If no one over the age of 20
years old was present at the housing compound we selected the next development. This
sampling unit provided a reasonable match with the boundaries of the sampling frame
(Sinclair 1975). If more than one household existed in a housing development all were
surveyed. Our sample sites were not truly random because of the lack of access to some
portions of the study site, however, our sampling approach avoids some of the
immeasurable error in multi-stage, multi-phase, quota, and variable probability sampling
(Sinclair 1975; Dobson et al. 2006).
When the interviewee consented to the questionnaire, they were informed that the
data were being collected for university research. This information was given to mitigate
possible biases caused by wealth differences between the researchers and subjects.
However, the term ‗university‘ carries immeasurable weight because of its financial
respects. All interviews were carried out by the same researcher (coauthor J. H. White)
and Haitian interpreter (Navrud and Mungatana 1994). The questions were read aloud in
English individually and then translated to Haitian Kreyol (Creole). The design of this
questionnaire accommodated the high illiteracy rate of Kreyol, English, and French (Oli
et al. 1994). Both individual (Dushku 2000) and small group interviews were conducted.
The latter were done opportunistically (Baird et al. 2009) at informal public gatherings
(Raffaele et al. 2010) allowing us to explore knowledge and heuristics of the group
regarding RTHs (White 1995). Group interviews were commonly conducted in central
places of villages such as shade trees or where multiple paths crossed. In the group
interviews, we acknowledged participants individually to ensure clear responses.
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We provided no participation rewards to our respondents, such as money or gifts,
to avoid problems and expectations that can arise from such exchanges (Kuriyan 2002).
Exchanging material goods can increase the chances of having a nonrepresentative
sample population (Groves et al. 2006; Posavac et al. 2006). We also refrained from
rewarding respondents to lessen the chance of the subject feeling pressured to please the
researcher (Gadd 2005) decreasing possible inconsistencies between how the respondent
feels and the information they provide (Borgerhoff-Mulder and Caro 1985). After the
interview was complete, we informed our subjects that no RTHs were going to be
approached or harmed in any way during this study. We included this statement after
subjects voiced concerns about our interactions with the RTH. As per IRB requirements,
all subjects were assured their responses would be anonymous and voluntary.
We also recorded our field observations as data sources. Our activities included
informal nest searching based on biophysical features, observations of RTH behavior
from deforested mountain tops and taking photographs.
3.3 Results
During our fieldwork we spotted seven RTHs in flight above ground elevations of
400 m (two specimens flying southeast of Abricot), 725 m (two specimens flying south
of Lolorre Boukan), and 200 m (three specimens flying together from shrub height
soaring upwards out of binocular site near Dent Grignin). Dent Grignin is on an
agricultural and scrub plateau. We photographed the soaring RTHs and species
identification was confirmed by an expert: Brian Schmidt, Museum Specialist,
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Department of Vertebrate Zoology, National Museum of Natural History (Schmidt 2012)
(Figure 7).
Our survey provided strong evidence that RTHs are breeding on La Gonave. The
majority of our respondents 65% mentioned nests in their statements, though we did not
have a specific question about nesting or other reproductive behavior. In addition, three
local informants guided us to a nest near the southernmost village of Plaisance. The nest
was bulky, consisting of sticks (Llerandi-Roman et al. 2009), and built in one of few
stable trees in the area (Figure 7). The tree sat atop a rugged limestone outcrop densely
covered by shrubs and an herbaceous layer. Many of the herbaceous species contained a
noticeable physical defense mechanism. Multiple informants stated that the nest was built
new this year after a former nesting tree was felled for timber export.
During our surveys members of households were often absent attending church,
working agricultural plots, or traveling to buy or sell goods in small markets. No one
refused consent to be interviewed. Only one interview was ended because the respondent
had not seen the hawks in either the photos presented (Table 1). Seven interviewees in
two villages (Ti Palmiste, Zabouko) misinterpreted the images for other animals (bats and
kestrels) that are common near their respective villages. All other subjects recognized the
hawk and none described or depicted animosity when asked whether they liked or
disliked it.
Greater than 94% of research subjects immediately stated that the hawk remains
out of sight, either in the trees or soaring, and is only seen when preying on domestic
range chickens, or deceased. No respondents discussed livestock predation regarding any
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other animal. The most likely prey could have included the young offspring of goats,
dogs, and pigs.
When asked if residents could hunt or kill the hawk, 85% of respondents reported
it was too strong, aggressive, and fast. Most subjects elaborated on our questions by
discussing the scratching and aggressive behavior of the hawk when humans get too close
to a nest when young are present. No respondents reported consuming the hawk for
dietary needs. Based on these records, we believe the RTH is not a source of diet or
income for the people of La Gonave.

3.4 Discussion
Our survey and field observations documented the presence of RTHs and the
strong likelihood of RTH reproduction on La Gonave. Our respondents reported that
increasing numbers of hawks during the winter months, suggesting a migratory influx of
hawks from higher latitudes for the breeding season. Keith et al. (2003) reported the
recovery of a band from New Jersey, USA, in 1972 in the Dominican Republic. This was
the first confirmation of the North American RTH in the West Indies. No RTH bands
have been recovered from Haiti, possibly because of the lack of recent ornithological
work there (Murray 1986). Future studies aimed at surveying the population of Haiti and
its satellite islands could provide a clearer picture of the RTH ecology of the region.
Our research subjects frequently appeared to enjoy the conversation about their
knowledge of the hawk and most exhibited a clear understanding of its year-round
behavior. Perhaps the most notable response to our objectives was the absence of
negative perceptions towards the hawk. No respondents described animosity towards
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RTHs even though hawks commonly predate their chickens. The lack of negative
perceptions was especially surprising given that the majority of households interviewed
had a chicken taken within the last week, sometimes even minutes before we arrived.
Instead, our respondents appeared overwhelmingly apathetic towards the chicken
predation. An older interviewee explained the human-carnivore relationship by
comparing the chicken predation to a belonging that is ―stolen during the night and gone
by morning—nothing can be done about it‖.
These research findings reflect an important conversation in the literature today
regarding the definition of ‗human-wildlife conflict‘. The concept of human-wildlife
conflict has become routine for describing instances requiring balance between the
resource demands of humans and wildlife (Peterson et al. 2010). This concept, by virtue
of its name, over-simplifies the human-wildlife relationship by making wildlife an
adversary to people. Peterson et al. (2010) found that the phrase ―human-wildlife
conflict‖ is used for a wide range of human-wildlife interactions in contemporary
scientific literature. The authors surveyed 306 publications containing the words
―human,‖ ―wildlife,‖ and ―conflict‖ and found that only one documented an actual
human-wildlife conflict. Based on our study of perceptions of the RTH on La Gonave,
this human-large carnivore relationship may not constitute a human-wildlife conflict,
until and unless local people intentionally persecute the RTH for its actions or at least
verbalize their own disdain for the RTH. The interaction has not developed into a
relationship of conflict on La Gonave, but rather is underlined by an attitude of
resignation from the village residents towards the chicken predation. Perhaps more
importantly, communication regarding this human-carnivore relationship should avoid
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―terministic screens‖—intelligible symbols which humans relate to a scenario to
understand it, forming how it is viewed in contemporary literature (Peterson 1997; Burke
[1937]1984).
Megafauna frequently face persecution when interfering with human livelihood.
Aside from hunting the hawk for food, we viewed the predation of chickens as a possible
incentive for humans to consider the hawk a nuisance species. Hawks and other raptors
have declined due to shooting in many countries of the Caribbean, including Dominican
Republic and Cuba, even when they were protected by law (Wiley 1986 Insert Raffaele
reference). Our results show that chicken predation by the RTH does not result in direct
persecution of the species on La Gonave. This finding is parallel to a study by Conforti
and Azevedo (2003) of human perceptions of the jaguar (Panthera onca) and puma
(Puma concolor) in Brazil. The authors found that perceptions of local residents toward
jaguars were not influenced by the predation history of property. Our interviews found
that the La Gonave villagers believe that they do not have a feasible method of hunting
the hawk; whether the lack of weapons on this island relates to the laissez-faire attitude of
our respondents is not known. Perhaps the inability to stop hawk predation is what has
led locals toward the attitude of resignation. Though no one reported ―disliking‖ the RTH
or any form of retribution, we do have some indirect evidence from our survey that
residents have attempted to view or possibly disturb RTH nests as many respondents
discussed the aggressive behavior of hawks when people approach an occupied nest;
RTH nests are often in difficult-to-access locations, making accidental encounters
unlikely.
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Our data indicate that the RTH has a large elevation range on La Gonave, which
fits with the findings of (McKinney and Lockwood 1999), who discuss RTH occupation
of a wider habitat and elevation range in the West Indies than on the Caribbean mainland.
The authors propose that the broader range may relate to the lower density of raptors in
the West Indies, which allows a type of ecological release.
We expect that habitat loss on La Gonave is a greater threat to the existence of the
RTH than interspecific competition; current rates of timber harvest on La Gonave have
driven RTHs to isolated trees in rugged areas. A major driver of timber extraction is that
85% of Haitians (nearly 100% on La Gonave) rely on biomass energy for domestic uses
(FAO 1988). Haitians consume 3.3 million m³ of fuelwood per year (Dolisca et al. 2007).
With the sustained need for timber/charcoal export from La Gonave to the mainland,
island residents will continue to deplete their rapidly declining reservoir of forest
resources. The recent increase in shrub cover and number of trees harvested during or
before the pole stage could leave the RTH increasingly struggling to find suitable habitat
on the island.
These land cover processes are further developed on the mainland. Informal
conversations with residents in the village of Reserve, between Jacmel and Fauche, on
the mainland indicate that RTHs have been driven to nest in cliff areas northeast of
Peguy, where it is more difficult to harvest trees, towards Rechalet. This habitat
illustrates that RTHs can exploit almost any elevated structure (Bednarz & Dinsmore,
1982) and in moist karst forests can nest in cliff locations as found in Puerto Rico
(Llerandi-Roman et al., (2009). There are no conclusive data on this phenomenon
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occurring in Haiti and further investigation is needed to verify the interviewee‘s
statement.
3.5 Management Implications
The results of this research contribute to the groundwork for a conservation
management initiative in a region of high biodiversity potential. Haiti contains two main
protected forest areas: La Visite National Park and Pic Macaya National Park, in the
southwestern and southern regions, respectively. The Haitian government states that there
are 35 protected areas covering about 6% of the total land area (CBD 2010). Haiti
remains well behind other Caribbean countries, specifically Jamaica (8.2%), the Bahamas
(8.9%), Cuba (14.3%), the Dominican Republic (21.7%), Turk and Caicos (39.7%) and
Martinique (66.3%) in land preservation (CBD 2010). The country‘s high population
density, political instability, lack of clear policies, government priorities, and chronic
poverty have impeded conservation efforts in recent time (Harcourt and Sayer 1996).
A strict protectionist conservation approach is unlikely to succeed on La Gonave.
This system of cutting off a preserved region from resource harvest commonly ignores
needs and traditional exploitation of natural resources by local residents (Dolisca et al.
2007) and creates the perception that all resource extraction conflicts with conservation
(Weeks and Packard 1997). Rural Haitians depend heavily on natural resources and
introduction of a rigid conservation plan could be detrimental to its own goals and result
in conflict between people and their government. Dolisca et al. (2007) found that Haitians
were willing to partake in community-based restoration programs, such as ecotourism
and tree planting, if appropriate environmental education programs and incentives were
in place. Since little of Haiti is protected, it is especially important for conservation plans
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extending beyond the current protected areas to consider the cultural and economic
implications (Treves et al. 2006).

58

3.6 References
Baird, T. D., P. W. Leslie and J. T. McCabe (2009). The effect of wildlife conservation
on local perceptions of risk behavioral response. Human Ecology 37(4): 463–474.
Borgerhoff-Mulder, M. and T. M. Caro (1985). The use of quantitative observational
techniques in anthropology. Current Anthropology 26: 323–339.
Burke, K. ([1937]1984). Attitudes toward history. Berkely, CA, University of California
Press.
CBD. (2010). Haiti - overview. 2010, from https://www.cbd.int/countries/?country=ht.
Conforti, V. and F. C. Azevedo (2003). Local perceptions of jaguars (panthera onca) and
pumas (pumas concolor) in the iguacu national park area, south brazil. Biological
Conservation 111(2): 215–221.
Dobson, A., D. Lodge, J. Alder, G. S. Cumming, J. Keymer, J. McGlade, H. Mooney, J.
A. Rusak, O. Sala, V. Wolters, D. Wall, R. Winfree and M. A. Xenopoulos
(2006). Habitat loss, trophic collapse, and the decline of ecosystem services.
Ecology 87(8): 1915–1924.
Dolisca, F., J. McDaniel and L. Teeter (2007). Farmers' perceptions towards forests: A
case study from haiti. Forest Policy and Economics 6(9): 704–712.
Drennan, P. and N. W. Pammenter (1982). Physiology of salt excretion in the mangrove
avicennia marina (forsk.) vierh. The New Phytologist 91: 597–606.
Dushku, S. (2000). Conducting individual and focus group interviews in research in
albania. TESOL Quarterly 34(4): 763–768.
Alliance for Zero Extinction (AZE) (2010). 2010 AZE Update. from
www.zeroextinction.org.
FAO (1988). An interim report on the state of forestry resources in the developing
countries, Food and Agriculture Organization (FAO).
Forman, R. T. (1995). Some general principles of landscape and regional ecology.
Landscape Ecology 10(3): 133–143.
Franz, R. and D. F. Gicca (1982). Observations on the haitian snake antillophis
pervifrons alleni. Journal of Herpetology 16(4): 419–422.
Gadd, M. E. (2005). Conservation outside of parks: Attitudes of local people in laikipia,
kenya. Environmental Conservation 32(1): 50–63.

59

Gillingham, S. and P. C. Lee (1999). The impact of wildlife-related benefits on the
conservation attitudes of local people around the selous game reserve, tanzania.
Environmental Conservation 26(3): 218–228.
Groves, R. M., M. P. Couper, S. Presser, E. Singer, R. Tourangeau, G. P. Acosta and L.
Nelson (2006). Experiments in producing nonresponse bias. Public Opinion
Quarterly 70(5): 720–736.
Gutzwiller, K. J. and S. H. Anderson (1992). Interception of moving organisms:
Influences of patch shape, size, and orientation on community structure.
Landscape Ecology 6(4): 293–304.
Hadden, R. L. and S. G. Minson (2010). The geology of Haiti: An annotated bibliography
of Haiti's geology, geography and earth science. United States Army Corps of
Engineers, Army Geospatial Center.
Harcourt, C. S. and J. A. Sayer (1996). The conservation atlas of tropical forests: The
americas. Singapore, Simon & Schuster.
Hedges, S. B. and C. A. Woods (1993). Caribbean hot spot. Nature 364(6436): 375–375.
Institut Haïtien de Statistique et d'Informatique (IHSI), H. (2003). Statistiques
démographiques et sociales. A. G. Departement de L'Ouest. Port-au-Prince, Haiti.
IUCN. (2012). Red list of threatened species. from http://www.iucnredlist.org/.
Keith, A. R., J. W. Wiley, S. C. Latta and J. A. Ottenwalder (2003). The birds of
hispaniola, haiti and the dominican republic: An annotated checklist. Tring, UK,
British Ornithologists' Union.
Knight, R. L. and K. J. Gutzwiller (1995). Wildlife and recreationists: Coexistence
through management and research. Washington, D. C. Island Press.
Koenig, S. P., F. Leandre and P. E. Farmer (2004). Scaling-up hiv treatment programmes
in resrouce-limited settings: The rural haiti experience. Journal of the
International AIDS Society 18: S21–S25.
Kuriyan, R. (2002). Linking local perceptions of elephants and conservation: Samburu
pastoralists in northern kenya. Society & Natural Resources 15(10): 949–961.
Kussui, B. M. (2008). Livestock predation by lions, leopards, spotted hyenas, and their
vulnerability to retaliatory killing in the maasai steppe, tanzania. Animal
Conservation 11: 422–432.

60

Lambin, E. F., H. J. Geist and E. Lepers (2003). Dynamics of land-use and land-cover
change in tropical regions. Annual Review of Environment and Resources 28:
205–241.
Layman, C. A., D. A. Arrington, C. G. Montana and D. M. Post (2007). Can stable
isotope ratios provide quantitative measures of trophic diversity within food webs.
Ecology 88: 42–48.
Llerandi-Roman, I. C., J. M. Rios-Cruz and F. J. Vilella (2009). Cliff-nesting by the redtailed hawk in moist karst forests of northern puerto rico. Journal of Raptor
Research 43(2): 167–170.
McKinney, M. L. and J. L. Lockwood (1999). Biotic homogenization: A few winners
replacing many losers in the next mass extinction. Trends in Ecology & Evolution
14(11): 450–453.
Murray, G. F. (1986). Seeing the forest while planting the trees: An anthropological
approach to agroforestry in rural haiti. Politics, Projects and People: Institutional
Development in Haiti: 193–226.
Navrud, S. and E. D. Mungatana (1994). Environmental valuation in developing
countries: The recreational value of wildlife viewing. Ecological Economics
11(2): 135–152.
Newmark, W., N. Leonard, H. Sariko and D. Gamassa (1993). Conservation attitudes of
local people living adjacent to five protected areas in tanzania. Biological
Conservation 63(2): 177–184.
Nowell, K. and P. Jackson (1996). North africa and southwest asia, cheetah. Wild cats:
Status survey and conservation action plan. K. Nowell and P. Jackson. Gland,
Switzerland, IUCN/SCC Cat Specialist Group: 41–44.
Oli, M., I. Taylor and M. Rodgers (1994). Snow leopard pantera uncia predation of
livestock: An assessment of local perceptions in the annapurna conservation area,
Nepal. Biological Conservation 68(1): 63–69.
Paskett, C. J. and C. Philoctete (1990). Soil conservation in haiti. Journal of Soil and
Water Conservation 45(4): 457–459.
Patterson, B. D., S. M. Kasiki, E. Selempo and R. W. Kays (2004). Livestock predation
by lions (panthera leo) and other carnivores on ranches neighboring Tsavo
National Parks, Kenya. Biological Conservation 119(4): 507–517.
Peterson, M. N., J. L. Birckhead, K. Leong, M. J. Peterson and T. R. Peterson (2010).
Rearticulating the myth of human-wildlife conflict. Conservation Letters 3(2):
74–83.
61

Peterson, T. R. (1997). Sharing the earth: The rhetoric of sustainable development.
Columbia, SC, USA, Universtiy of South Carolina Press.
Posavac, S. S., J. J. Brakus, S. P. Jain and M. L. Cronley (2006). Selective assessment
and positivity bias in environmental evaluation. Journal of Experimental
Psychology: Applied 12(1): 43–50.
Raffaele, H., J. Wiley, O. H. Garrido, A. Keith and J. I. Raffaele (2010). Birds of the
West Indies, Princeton University Press.
Santana, E. C. and S. A. Temple (1988). Breeding biology and diet of red-tailed hawks in
Puerto Rico. Biotropica 20(2): 151–152.
Schmidt, B. (2012). Museum Specialist, Smithsonian National Museum of Natural
History. Personal Communication with author J. H. White.
Sinclair, M. (1975). Questionnaire design. Applied Ergonomics 6(2): 73–81.
Stevenson, G. G. (1989). The production, distribution, and consumption of fuelwood in
Haiti. The Journal of Developing Areas 24(1): 159–177.
Treves, A., R. B. Wallace, L. Naughton-Treves and A. Morales (2006). Co-managing
human-wildlife conflicts: A review. Human Dimensions of Wildlife 11(6): 383–
400.
Vital, J. A. (2008). Land use/cover chang using remote sensing and geographic
information systems: Pic Macaya National Park, Haiti. M.S. Michigan
Technological University.
Wang, S. W. and D. W. Macdonald (2006). Livestock predation by carnivores in Jigme
Singye Wangchuck National Park, Bhutan. Biological Conservation 129(4): 558–
566.
Weeks, P. and J. M. Packard (1997). Acceptance of scientific management by natural
resource dependent communities. Conservation Biology 11(1): 236–246.
White, J. H. (2012). Landscape dynamics on the island of La Gonave, Haiti, from 1990–
2010. M.S. Thesis (Chapter 2), Virginia Tech.
White, T. A. (1995). The emergence and evolution of collection action: Lessons from
watershed managment in Haiti. World Development 23(10): 1683–1698.
Wiley, J. W. (1986). Status and conservation of raptors in the West Indies. Birds of Prey
Bulletin 3: 57–71.

62

Woodring, W. P., J. S. Brown and W. S. Burbank (1924). Geology of the Republic of
Haiti, The Lord Baltimore Press.
World Vision, A. (2010). Haiti: Thousands flee to la gonave to seek food and shelter.
http://www.worldvision.com.au/issues/emergencies/current_emergencies/haitieart
hquake/Haiti_ThousandsFleeToLaGonave.aspx
World_Bank. (2012). Country - Haiti. from http://www.worldbank.org/en/country/haiti.

63

CHAPTER 3 FIGURES

Figure 1. Range map of the red-tailed hawk. The Caribbean subspecies (Buteo
jamaicensis jamaicensis) is a permanent resident in the West Indies. Its permanent
residence range extends southeastward to Puerto Rico.
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Figure generated by authors using 2010 Landsat 5 (TM) imagery showing RGB bands 5-3-2.

Figure 2. Island of La Gonave, Haiti (18.826 N, -73.04 W; is island center), with Canal
de Saint-Marc to the northeast and Canal du Sud to the southwest. Port-au-Prince lies
~50 km southeast of La Gonave.
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Map digitally classified by White et al. (2012) using Landsat 5 (TM) satellite imagery.

Figure 3. Land cover map of La Gonave, Haiti, 2010 showing five land cover classes
(White 2012, Chapter 2).
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JHW 2012

Figure 4. Kestrels hunt and live along limestone outcrops overlooking the southern coast
(at left). American kestrel perches on dead shrubs overlooking coast (at right). Both
photographs were taken during field work conducted in May 2012.
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Interview/Subject #_______________
Date/Location____________________
Are you at least 20 years old?
Y

N

Have you lived in Haiti all your life?

N

Y

Have you seen either of these birds?
Ridgway’s Hawk

Y

N

Kestrel

Y

N

If yes to Ridgway’s Hawk:
When was the last time you saw it? _________________________________________________
What was it doing? __________________________________________________________
Do you like/dislike this bird?
_____________________________________________________________________________________
_____________________________________________________________________________________
Do you hunt them ? _________________________________________________________________
Eat them? _______________________________________________________________________
*DGRD*

Figure 5. This survey was the data collection medium to investigate the human–large
carnivore relationship (red-tailed hawk) on La Gonave, Haiti. The survey was
implemented during field work of summer 2012.
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12 km

Canal du Sud

Figure 6. A Landsat 5 (TM) image of La Gonave with village locations labeled by
authors. The villages are numbered and numerically correspond to those listed in Table 1.
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Figure 7. Molting RTH seen flying near Abricot, La Gonave. Photograph was taken
during field work conducted in May 2012.
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Figure 8. Local La Gonavans reported that this RTH nest was recently built by a resident
RTH who lost their previous nest to a felled tree nearby. Photograph was taken during
field work conducted in May 2012.
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CHAPTER 3 TABLES
Table 1. Number of positive responses to open-ended and closed questions. The first
column shows responses to RTH sightings (n = 121). The following three sections chart
responses to questions asked of those who responded positively to the first question. The
― - ‖ represents no positive response given.

Location

Persons
who have
seen RTH
(n = 121)

Zabouko₁
Ti Palmiste₂
Abricot₃
La Palmiste₄
Terre Rouge₅
Grande Source₆
Nan Cafe₇
Lolorre₈
Dent Grignin₉
Platon Trou
Louis₁₀
Total

What was it doing?

13/5
14/2
6/9/1
1/9/11/31/10/-

Hunting
Chickens
13
11
6
9
1
9
11
31
10

9/-

9

Yes/No

121

Direct
human
persecution
of RTH

Soaring

Dead

7
11
1
1
6
3
-

Why or why not?

-

Too
aggressive/powerful
13
14
9
1
9
31
10

Difficult to
access
1
1
4
1
9
-

-

9

-

Hunt

Eat

2
1
-

-

-

-

110
29
3
96
16
Table compiled from interview data collected by J.H. White, May–June 2012.
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