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Protected Area Data Sheet

Date 22 October 2015

Name of Protected Area Billy Barquedier National Park

Location of Protected Area Stann Creek District, Southeastern Belize

Date of establishment 2001

Size of Protected Area Hectares: 663.5

Land Tenure Co-Management

Management Authority Steadfast Tourism and Conservation Association
Ai_‘filiations J Part_ner_ships Government of Belize (under co-management agreement)
with other organizations

Number of Staff Permanent: xxxx Temporary: Xxxx

Annual Budget (Bz$) for management

of protected area BZ$

Designation (Belize or IUCN category,

World Heritage Site, RAMSAR etc.) National Park — IUCN Category Il

Protection and preservation of natural and scenic

Reasons for Designation . L
values of national significance

Brief Details of Past Funding Mix of donor agency funding
Brief Details of Present Funding As above
Brief Details of Future Funding Donor/charitable support

List the two primary protected area objectives

To safeguard the biological heritage of the area, in particular the following three conservation
targets: 1) Tropical Evergreen Seasonal Broadleaf Lowland Hill Forest, 2) Freshwater Ecosystem,
and 3) Keel-billed Motmot.

To protect and conserve the water resources of the BBNP and to promote economic development
of the adjacent communities.

List the top two most important threats to the protected area (and indicate why these were
chosen)

Visitor impacts, including unauthorized intrusions into park — affecting the Keel-billed Motmot and
Freshwater Ecosystem.

Logging operations — the single greatest of all threats to the park, affecting all three of the Focal
Conservation Targets.

List the top two critical management activities

Comprehensive water quality monitoring programme

Alternative livelihood opportunities for Steadfast, Alta Vista and Valley community

Name/s of assessors and people consulted: Osmany Salas, Valentino Shal, and Michael F.
Somerville in consultation with senior STACA/BBNP administrative and field staff and Board of
Directors

Contact details: The Director, STACA, 16% Miles Stann Creek Valley Road, Stann Creek District
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Executive Summary

The Billy Barquedier National Park (BBNP) is approximately 663.5 ha in the Stann Creek
District, and is bordered in the north by the Manatee Forest Reserve, in the south by
private lands, and in the east and west by national lands. The BBNP is managed by the
Steadfast Tourism and Conservation Association (STACA), a non-governmental
organization (NGO), under the terms of a formal co-management agreement with the
Government of Belize. The management regime is based on protection of ecological
processes and promotion of education and research, therefore corresponding to an
IUCN Category |l protected area. The area is also an important component of the Belize
National Protected Area System and a biological corridor connecting the North Stann
Creek and Mullins River watersheds.

This management plan covers the period 20162020 and is the first plan for the BBNP. It
was developed in consult with STACA’s Board and field staff and provides the basis and
direction for the future management of the protected area.

The plan examines the current situation and past experiences, and sets out a systematic
approach for management actions over the coming five years, adopting the outline for
terrestrial protected areas developed under the National Protected Areas System Plan
(NPASP). Two previous planning efforts provided much of the background for this
management plan.

The following statement forms the core of the BBNP Management Goal for the next five
years:

“To protect and conserve the water resources and biodiversity of the BBNP in order to
maintain ecological processes of the protected area and to promote economic
development of the adjacent communities.”

Following the NPASP outline for terrestrial protected areas, the BBNP management plan
is divided into 4 main sections: Section 1 provides the background and context of the
protected area, and the purpose and scope of the management plan; and Section 2
gives the BBNP’s location, national and regional context, and includes its physical,
biological, and cultural aspects. Sections three and four are the heart of the plan,
comprising the conservation and management planning aspects, while providing for the
other essential activities such as decision making, administration, resourcing, and
operation of the BBNP.

At the heart of the plan are the three conservation targets that have been identified for
the BBNP, namely, the Tropical Evergreen Seasonal Broadleaf Lowland Hill Forest, the
Freshwater Ecosystem, and the Keel-billed Motmot. The BBNP is of high conservation
importance and past management has succeeded in keeping its conservation targets in
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overall good condition. The overarching objective for this new management planning
period is thus to also maintain the conservation targets in this good state.

Based on the conservation target viability assessment, the Tropical Evergreen Seasonal
Broadleaf Lowland Hill Forest and the Freshwater Ecosystem are in overall good health,
while the Keel-billed Motmot population is currently believed to be in very good health.
This species is highly dependent on the overall good condition of the forest ecosystem
and access to habitat and resources. The assessment indicates that all three
conservation targets are subject to several main threats, some of which are shared with
other conservation targets and some that are specific to only one target. The more
highly ranked threats appear to affect more than one of the conservation targets and
include lack of political will and support (affecting the Tropical Evergreen Seasonal
Broadleaf Lowland Hill Forest and the Freshwater Ecosystem) and logging operations
and visitation (affecting the Freshwater Ecosystem and Keel-billed Motmot). The lower
ranked threats also appear to affect more than one of the conservation targets or a
single conservation target and include: fire in wamil areas, chemical fishing, hunting,
and palm harvesting.

Threats to BBNP conservation targets will be combatted through four overarching
management strategies:

Stakeholder Outreach, Education and Advocacy
Ecosystems Protection and Management
Research and Monitoring

A

Institutional Strengthening and Management

Each of these management strategies has its associated strategic objectives and tactical
objectives/actions for guiding the strategies and monitor management implementation.
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1. Introduction

1.1.Background and context
The Billy Barquedier National Park (BBNP) was established in 2001 as a protected area
to conserve and manage forested land in southeastern Belize threatened with
deforestation, hunting, chemical fishing and excessive extraction of natural resources.
The park covers approximately 663.5 ha (Boles, 2011) in the Stann Creek district, and is
bordered in the north by the Manatee Forest Reserve, in the south by private lands, and
in the east and west by national lands.

The BBNP is managed by the Steadfast Tourism and Conservation Association (STACA), a
non-governmental organization (NGO), under the terms of a formal co-management
agreement with the Government of Belize. The management regime is based on
protection of ecological processes and promotion of education and research, therefore
corresponding to an IUCN Category Il protected area. The area is also an important
component of the Belize National Protected Area System and a biological corridor
connecting the North Stann Creek and Mullins River watersheds.

1.2. Purpose and scope of plan
The primary purpose of the management plan is to set out the strategic framework for
site management over the five year period from 2016-2020. This is the first official plan
for the BBNP — the former being a preliminary management plan completed in 2012.
Like the preliminary management plan, the methodology used for this planning cycle
also follows that adopted for general use in the national protected areas system
(Wildtracks, 2005).

The management plan is a guiding document, setting out the main directions for BBNP
management over the planning period while retaining operational flexibility in
implementation.

It is therefore part of a suite of documents with operations detailed in:
e Sectoral plans for the larger, more complex, programmes
e Annual plans developed by the park managers and tailored to meet terms of
individual funding agreements as well as meeting organizational needs

Adaptive management takes place at this level, with the overall management plan
assuring continuity of purpose and coherence between strategies. It is based on the
founding principles of BBNP management — the protection of ecological processes and
promotion of education and research, and to participate in the economic development
of the surrounding area.

The management plan also serves two subsidiary but extremely important functions as:
e A reference document summarizing information on the ecological and socio-
economic context within which management strategies are developed, and
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e An aid to fund-raising, assuring supporters (funding agencies, donors, partners)
that their input forms part of a coherent development agenda and facilitating
identification of the most strategic areas for assistance.

2. Current Status

2.1.Location

The Billy Barquedier National Park covers approximately 663.5 ha (1639 ac) in the Stann
Creek district, in the southeastern part of Belize. The park starts at geographical point
(UTM) 1880 550 north and 346 250 east, later spreading to the north-northwest on item
1884 300 north and 344 700 east. Descending to the south the Mullins River, at an
approximate distance of 3,500 m is the point 1883 300 north and 346 875 east. The
BBNP is extended to the point 1881 600 north and 348 800 east, with a distance of
2,571 m from the previous point. The following coordinate is to the southwest and is
located at point 1880 800 north and 347 050 east, and finally, the coordinates of the
polygon enclosing the park are located in 1880 650 north and 347 075 east. The park is
bordered to the north by the Manatee Forest Reserve (Figure 1) -- the boundary line
being the Mullins River; to the south by private lands; and to the east and west by
national lands.

The protected area is accessible via main access points (between miles 17 and 18) in
Steadfast Village on the Hummingbird Highway. Valley Community and Alta Vista are
two communities that are also near to the park.



BBNP Management Plan (FINAL DRAFT)

BILLY BARQUEDIER NATIONAL PARK

Legend
- Billy Barquedier National Park

- Manatee Forest Reserve
@ Settlements

Roads

Manatee Forest Reserve
§ Q&%
H e

Rivers

Main access

Billy Barquedier National Par

B

UNMVERSITE DE SHERBROOKE  STACA

© | Billy Barquedier National Park
Management Plan
By: Brenda Geydi Chiu Lépez

BELIZE "
: | Y) [
Ya oy
/ | 5
.-__/.-’ / A”
Communtty g | I
ioh
! teadfast & Way i Bu;‘%lsgxsﬁu; eR
L .
g f
#
L
|/
Ny | Kilometers Scale 1:15,500 H L S ]
0 02505 1 2 S

=1 saoat ol aone seset sions

Figure 1: Billy Barquedier National Park location and access points

2.2.Regional Context
The Billy Barquedier National Park lies within Mesoamerica, a region highlighted as a
world ‘hotspot for species diversity’ (Conservation International, 2003), and considered
critical for the preservation of the biodiversity of the Western Hemisphere. The
combination of North American, South American and Caribbean elements provides for a
unique assemblage of plants and animals which has resulted in a particularly rich
biodiversity — with 8% of the world’s known plant species, and 10% of its vertebrates.

Belize has 3,750 species of plants, 41 species of amphibians, 126 species of reptiles, 574
species of birds and 152 species of mammals (Obando & Herrera, 2010). The number of
plant species that BBNP has is not yet known. However, there are records of six species
of amphibians, 13 species of reptiles, 152 species of birds, 23 species of mammals and
89 species of insects (See Appendices IV-VII).

The protected area is therefore not only important in itself but also for biodiversity
conservation, the provision of environmental goods and services, and in maintaining
biological connectivity. It is thus integral to the Mesoamerican Biological Corridor
programme. As a key site in the National Protected Area System, the BBNP also plays an

[ 12
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important role in meeting national commitments to the Convention on Biodiversity and
other international conventions (Table 1).

The protection of the BBNP fits within the Central American Environmental Agenda —
Plan Ambiental de la Region Centroamericana (PARCA) out of which the Central
American Commission for Environment and Development (CCAD) was created in 1989.
The Government of Belize is a member of this Commission, as well as a signatory of the
Convention for the Conservation of Biodiversity and Protection of Priority Wilderness
Areas in Central America (formed in 1992), and the Regional Alliance for Sustainable
Development (ALIDES) (1994). One of the programmes supported by the Regional
Alliance for Sustainable Development is the Mesoamerican Biological Corridor
Programme (MBCP). This regional program has been implemented in recent years,
establishing corridors of natural vegetation throughout Central America to link
protected areas, with the goal of retaining sufficient natural vegetation cover to allow
gene flow between protected areas both within and between countries.

Table 1: International Conventions Ratified by Belize

Convention Ratified
Convention on Biological Diversity 1993
United Nations Framework Convention on Climate Change 1994
Ramsar Convention 1998
Convention on International Trade in Endangered Species of 1986
Flora and Fauna

Convention on Biodiversity Conservation and Protection of 1992
Wilderness Areas in Central America

Central American Commission for Environment and 2000
Development

Regional Alliance for Sustainable Development 1994

2.3.National Context

2.3.1. Legal and Policy Framework

Billy Barquedier was declared a protected area on December 29, 2001, under the status
of National Park. The order of reservation is in Chapter 215, Section 3 of the National
Parks System in Belize Act, under Statutory Instrument 2001 No. 176. According to the
classification criteria of protected areas of Belize, a National Park is established for the
purpose of conservation management (Meerman, 2005). The main objective of a
National Park is the protection and preservation of natural and scenic values of national
significance. The general public must benefit and enjoy these values.

Billy Barquedier National Park complies with the policies established in the National
Protected Areas System Plan (NPASP). It is an area of great scenic value and provides
several services to Steadfast, Valley Community and Alta Vista villages. Services
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provided are potable water, places of great scenic beauty and natural wealth that
promote recreation in the area (Walker & Walker, 2011).

Efforts for the protection of BBNP started in 1994. A group of citizens from Steadfast
village, who worried about the conservation of Billy Barquedier sub-watershed and its
biological richness, started the process to establish the protected area. This group,
STACA, aims to promote the economic development of surrounding localities through
ecological tourism and the promotion of environmental awareness.

The STACA work has been reinforced by support from the Protected Areas Conservation
Trust (PACT) and the Belize Forest Department. Through their actions, these
organizations meet the objectives set in the NPASP and the National Development
Strategy (Horizons 2030). These objectives include the improvement of the quality of life
for Belizeans, the maintenance of the Mesoamerican Biological Corridor, the continuity
of natural processes and high resistance against disturbance in the surrounding
environment.

2.3.2. Land tenure
The territory occupied by the protected area is for the nation and is in the National Park
category, declared under the National Parks System Act.

2.3.3. Evaluation of protected area

The BBNP is important to Belize from an environmental, economic, and socioeconomic
standpoint. This pristine protected area provides protection for biodiversity and for a
range of essential ecosystem services (game animals, fiber, biomass, soil formation and
stabilization, climate regulation, water catchment/storage ability and water protection;
and is a gene bank for medicine, agriculture, and forestry). According to Boles (2011),
the BBNP includes the Billy Barquedier Creek -- a third-order tributary in the North
Stann Creek watershed -- that supplies high quality drinking water, particularly to
Steadfast and Alta Vista communities.

BBNP is home to eight vulnerable species identified in the critical species list for Belize.
Three of these species are birds (Great Curassow Crax rubra, Crested Guan Penelope
purpurascens, and the Keel-billed Motmot Electron carinatum), and five are mammals
(Baird’s Tapir Tapirus bairdii, Yucatan Black Howler Monkey Alouatta pigra, Neotropical
River Otter Lontra longicaudis, Ocelot Leopardus pardalis, and the Margay Leopardus
wiedii). According to the IUCN red list, only the Great Curassow and Keel-billed Motmot
are vulnerable, but there are two endangered species, namely the Baird’s Tapir and the
Yucatan Black Howler Monkey (See Appendix VI). Therefore, the protection and
management of this protected area is of great importance for the maintenance and
conservation of these species.

The BBNP’s great scenic beauty and recreational value also make it an opportunity for
the development of local communities through ecological tourism.
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2.3.4. Socio-economic context

Economy of the Area

Belize is a small open economy with a narrow export base with economic production
and earnings heavily dependent on its natural resource endowment. This is reflected
very closely in the Stann Creek District which depends primarily on citrus, bananas, and
shrimp production. Tourism also forms part of the region’s economy. All these can be
considered major exports and provide significant employment to the area. The Stann
Creek Valley where the BBNP is located is the historical and traditional heart of the
Belizean citrus industry (where grapefruit trees were planted in 1926) with over 75% of
farmers (approximately 750 growers) in the area being involved in the cultivation of the
crop, the majority of those managing below 10 acres. The industry supports the
livelihoods of approximately 1,000 farm families (there are 1,000 registered growers)
and approximately 10,000 citrus industry workers. The largest 65 growers (above 100
acres) are responsible for 75% of the production®.

The population of Stann Creek represents 10.4%? of Belize’s total population and is
ethnically diverse but the rapid changes in ethnic composition over the recent decades
reflect population growth dynamics that correspond to the region’s economic activities.
Census data show a rapid increase in the Mestizo population, attributable mainly to the
practice by the main industries of importing minimum wage labourers from Guatemala
and Honduras. Indicators from the 2009 Country Poverty Assessment record a sharp
three-fold increase in indigence in the Stann Creek District from 5.6% in 2002 to 18.7%
in 20093

The citrus and shrimp processing plants provides the greatest employment for residents
of the stakeholder communities. Citrus continues to play an important role in the local
economy of the communities. Women benefit greatly from employment opportunities
at shrimp farms nearby. Aside from these main industries, community members engage
in a wide variety of livelihood activities (see Table 2), many pursuing more than one
livelihood strategy at a time.

Table 2: Livelihood Activities of Stakeholder Communities

Livelihood Activities of Stakeholder Communities
e Farming -- citrus

e Busdriving

e Factory workers — citrus industry

e BBNP employees

e Construction

e Shrimp industry workers

! www.belizecitrus.org (Belize Citrus Growers’ Association)
2 National Census 2010. Statistical Institute of Belize.
3 Country Poverty Assessment. 2009. Ministry of Human Development. Government of Belize.
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e Banana industry

e Tourism — waiting, bar tending, tour guides

e Public servants - teachers

e Hunting and fishing

e Subsistence farming

e Mechanics

e Shop keepers

e Self-employment — bars, restaurants, caterers
e Jobs with logging companies, minimal

Buffer Communities

The BBNP is located in the Stann Creek Valley is buffered by three main communities
namely Steadfast, Valley Community and Alta Vista. According to the 2010 Census, these
communities have approximately 1486 inhabitants combined, representing
approximately 4.3% of the population of the Stann Creek District and about 0.46% of the
national population (see Table 3). Of the total of population, approximately 54.6% is
Mestizo/Hispanic ethnic and 15.95% is Creole population, the remaining, 29.45%
corresponds to the Garifuna, Mayan, Asian, East Indian and Caucasian ethnic group. In
terms of gender, approximately 54.3% of the population is male and 45.7% female,
while the age ranges show that 52.4% of the population is between 0 and 19 years of
age and 47.6%, from 20 to over 65%.

4 Chiu-Lopez, B, G. 2012. Preliminary Management Plan and Monitoring of Biodiversity in the Billy
Barquedier National Park (BBNP), Universite de Sherbrooke.
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Table 3: Approximate Population Figures by Location

Community Location Population Component Population
Steadfast 16 Q 346878 485+1 Caucasian/White (1)
UTM 1879998 Creole (111)
Located at 683.8m from East Indian (10)
the Billy Barquedier Garifuna (17)
waterfall entrance Maya (37)

Mestizo/Hispanic (314)
Others (93)
Not Reported (1)

Valley Community | 16 Q 345679 629 to 632 Asian (3)
UTM 1880153 Caucasian / White (4)
Located at 1478m from Creole (100)
the edge of the Billy East Indian (20)
Barquedier waterfall Garifuna (3)
entrance Maya (75) Mestizo /

Hispanic (314)
Others (110)
Not reported (1)

Alta Vista 16 Q 350723 629 to 632 Asian (1)
UTM 1878751 Caucasian / White (1)
It is 4145.6m from the Creole (26)
entrance to the Billy East Indian (2)
Barquedier waterfall Garifuna (1)
Maya (13)

Mestizo / Hispanic
(281) Others (45)

Source: Chiu-Lopez, B, G. 2012

The BBNP provides important benefits to the local communities through ecological
goods and services. The main benefit the communities derive from the BBNP is water
that is used both within the households as drinking water and in the farms for irrigation.
All communities in the area have gravity-fed rudimentary water systems that emanate
from the hills within the park. The park provides minimal employment to communities
members as rangers and during other project activities. On a broader scale the park
provides educational opportunities to both local and foreign students. Students from
the University of Belize are involved with STACA in water quality and biodiversity
monitoring. The University of Kansas and the University de Sherbrook along with El
Colegio de al Frontera Sur (ECOSUR) also bring students to work and study in the park.
Lastly, the park also provides aesthetic and recreational values as it has a splendid
waterfall within the park itself which is visited by both locals and tourists. Tourism in the
areas is not yet well developed and is in its early stages.
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Although the BBNP is a protected area, communities continue to exert an impact on it
mainly through extractive activities though this is being kept to a minimum (see Table
4). The major concern expressed by community representatives during consultations is
the level of deforestation taking place around the park and within the communities
themselves. While not directly taking place within the park the ongoing deforestation
will eventually affect the entire watershed where both the communities and the park
are located. STACA has also shared that they face a challenge with villagers using
chemical fishing within the streams inside the park. On the other hand, the park also
impacts on the communities but this appears to be mostly positive. Villagers would like
more access to extract non-timber forest products and sources of food such as pacaya
and game meat. The park also limits the ability of community members to extract
medicinal plants. Given the topography of the park, it is not necessarily limiting farming
opportunities for community members as the area is generally unsuitable.

Table 4: How the Communities affect BBNP and vice versa

How are communities affecting the How is the BBNP affecting the
BBNP? communities?
e Deforestation (High) e Employment (Low)
e Alot of hillside deforestation is taking | ® Food (pacaya, game, fish) though
place extraction not allowed (High)
e Hunting (Low) e Extraction of medicinal plants (though
e When logging road opens, this is like a not permitted)
back door into BBNP e Source of drinking water (High)
e Pacaya (chib) harvesting, (Low) e Tourism (Medium)
e Fishing (Medium) e Education/research (Medium)
e Local visitors refusal to pay Park e Recreation (Medium)
entrance fees (High) e Protection of wildlife stock/overspill
e Community participation in (High)
management of park, (High) e Limits access to farmland (Low)
e Littering at waterfall (Low)

Stakeholders of BBNP

In assessing the ecological services and benefits of and the socio-economic relationships
with the RBCMA the following key stakeholders were identified and classified according
to organizational interests and characteristics.

e Local Communities

These consist of both communities that area adjacent to the park as well those further
away but that also benefits from the watershed protection being carried out by STACA.
Steadfast, Alta Vista and Valley Community depend directly on the park for their source
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of water. Aside from this obvious benefit, STACA also tries to recruit its staff and
workers directly from the adjacent communities.

e Private Sector

Private sector actors especially the citrus industry benefits from environmental services
and environmental remediation provided by the park and the greater watershed in the
area. Other private actors includes timber and tourism actors who benefit from the
conservation work of STACA or negatively impacts on it.

e Local government organizations

Each of the buffer communities have elected Village Councils that look after the
development needs of the residents. Each of the three adjacent communities also have
independent water boards that look after the water system in each community. The
local governance mechanisms plan an important role in the life of the communities as
they help to organize and order the lives and livelihoods of the residents. Water boards
especially generate revenue from the water supplied to household in the adjacent
communities. They are a natural partner for STACA to be involved with to ensure the
integrity and sustainability of the water sources within the BBNP. Area Representatives
and unelected political party caretakers also form part of the overall government
framework for local communities in both formal and informal ways.

e Government Departments

Given that the BBNP, though locally managed, is a government protected area,
government agencies play an important role in the institutional and management
context. The Forest Department has a primary role given it is the agency responsible for
overseeing and regulating all terrestrial protected areas. Other government agencies
play important supporting roles such as ensuring compliance with environmental and
health regulations. On the other hand, PACT, which is also a government agency
provides critical funding for management activities within the park.

e Educational Institutions

Several local and international educational institutions have developed working
relationships with STACA and have access to the BBNP. These schools visit the park as
well as have their students undertake research within it. Locally the University of Belize
has a very strong relationship with STACA and assists with monitoring within the park.
Foreign universities also access the park to carry out scientific research as well as to
provide field opportunities for their students.

The individual stakeholders are listed in Table 5 along with their corresponding
interest/stake in or impact on the BBNP.
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Table 5: List of BBNP Stakeholders

Stakeholder
Steadfast
Alta Vista

Valley Community

Middlesex

Hummingbird Community

CPBL

Citrus Farmers/CGA

Forest Department

Village Council/Water Boards (5)

Area Representatives/political
caretakers

Loggers (Long term, short term,
petty permits)

Hunters/Fishers

Taxi Drivers/Tour Operators
Sweet Waata Co.
ECOSUR/Sherbrooke

UB - Faculty of Science
University of Arkansas
Agriculture Department

Health Department

Mullins River Village

Interest

Source of drinking water and eco-tourism.
Extraction (resource use —illegal) of NTFPs.
Source of drinking water and eco-tourism.
Extraction (resource use —illegal) of NTFPs.
Source of drinking water and eco-tourism.
Extraction (resource use —illegal) of NTFPs.
Source of drinking water and eco-tourism.
Extraction (resource use — illegal) of NTFPs
(indirectly)

Source of drinking water and eco-tourism.
Extraction (resource use —illegal) of NTFPs
(indirectly)

Environmental services from the BBNP through
provision of freshwater and environmental
remediation

Environmental remediation

Regulatory agency/co-managers

Water consumption — (pollution of larger
watershed). Generates revenues from water
services provided.

Provision of water to constituents. Interference
in permitting process adjacent to Park.
Degradation, fragmentation, road building, soil
erosion, pollution, timber extraction

Extraction of game and NTFPs. Destructive
harvesting practices such chemical kills.
Eco-tourism and visitation

Water extraction

Research, education and technical support
Research, education and technical support
Research, education and technical support

Small scale agriculture development, backyard
and school gardening
Garbage and sanitary facilities — regulatory

Ecosystem services, affected by chemical
runoffs
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Fisheries Department e Regulatory agency — don’t play expected role.

e Regulatory and environmental monitoring.
Don’t play expected role.

e Provides funding for management activities for
the BBNP.

Department of Environment

PACT

A participatory analysis of the stakeholders based on their level of Interest and
Power/Influence over the management of the BBNP reveals that the main stakeholders
of the BBNP are firstly the local communities that depend directly on the ecological
goods and service provided by the park especially water, and government departments
that have a direct oversight role of the park and its services. The main stakeholder
communities are Steadfast, Alta Vista and Valley Community. The main government
actors with the highest stakes in the BBNP are the Forest Department and the
Department of the Environment. The Protected Areas Conservation Trust, a key funder
of STACA who is the co-manager of the BBNP, is also a critical stakeholder.

There are several stakeholders that are in the “middle-ground” that STACA needs to
keep on their side. These includes mostly the users and beneficiaries of the park and are
made of a mixture of private sector players, educational institutions, other government
departments. STACA should see these stakeholders as allies and work to keep them
informed and supportive of the BBNP and its management. Other stakeholders with low
level of interest or low level of influence should be kept informed of the activities taking
place through general communication formats. These include communities that are
within the larger watershed but not directly connected to the BBNP and loggers who
hold short term licenses and petty permits. Their connection to the park is limited and
their stake minimal. See Appendix | for Stakeholder Analysis Matrix.

2.4.Physical Environment of Management Area

2.4.1. Climate
Belize is situated on the Caribbean coast of northern Central America with Mexico to the
North and Guatemala to the West and the South. It lies between 15°45" and 18°30°
North Latitude and 87°30" and 89°15" West Longitude (BERDS, 2015a). The terrain is low
and flat along coastal areas and in some northern regions of the country, while in the
central and southern regions low mountains rise gradually to its highest altitude of
3,687 feet (1,124 metres) above sea level (BERDS, 2015b). The climate of Belize is
characterized by a marked wet and dry season separated by a cool transitional period
(Fuller & Wilson, 2002).

In southern Belize, annual rainfall increases to over 4000 mm (160"). In this part of the
country, the rainfall is further enhanced by the intrusion of the Inter-Tropical
Convergence Zone (ITCZ) as it journeys northwards (Figure 2). Orographic lifting over
steep slopes in the south also enhances rainfall activity. In the southern region the
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maximum amount of precipitation occurs in July and is by far the wettest month (Belize
National Meteorological Service, 2015). The dry season is typically from November to
May and is produced by strong anticyclones in the Atlantic that generate persistent and
stable southeasterly airflow across the country. The dry season is divided into a cool
transition period that occurs from November through February (as a result of the
inclusion of frontal systems), and a warm dry period from March to May (when high
pressure systems in the Atlantic produce stable and windy south easterlies) (Belize
National Meteorological Service, 2015).

Rainfall Patterns in Belize
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Figure 2: Rainfall Patterns in Belize (adapted from Walker 1973)

The mean temperature in the country varies from 81°F (27°C) along the coast to 69°F
(21°C) in the hills. The coldest month is January while the highest temperatures are
experienced during the month of May (Belize National Meteorological Service, 2015).

2.4.2. Geology and Soils
Owers (1928) mentions that Belize, formerly called British Honduras, consists of a
central peneplain of folded Upper Carboniferous marine beds, with granitic intrusions,
surrounded by unfolded limestone of about Oligocene age. Although deposits between

[ 22
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these two periods are unknown, it is known that the main changes are associated with
the Permian-Carboniferous and the diastrophism of the Miocene.

According to Owers (1928), the region occupied by BBNP appears to have grown as a
block and shows no pliability from the intrusion of granites. Furthermore, Zisman (1994)
indicates that, besides being a granitic area, the region occupied by BBNP is included in
a complex conglomerate of various metamorphic rocks such as shale, slate, quartzite
and granodiorite and, silty portions.

According to Zisman (1994), in the BBNP region it is possible to find soils formed under
conditions of continuous acid leaching and skeletal soils (those that do not show a
definite development of profiles). The main types correspond to Stopper (subsets
Canada and Powder Hill subsets), Melinda (Canquin subset) and Ossory (Curassaw and
Pippen subsets) ensembles. The following is a description of each suite in accordance
with King, et al. 1989 (Figure 3).

Stopper
Includes all sedentary soils derived from granite rocks and related rocks. One of the

main features of this set is that it has a high content of sand and scattered quartz grain
(thick or thin) which tends to be equally dispersed in a matrix that is rare in the fine
sand. This gives soils bimodal granulometric composition and a very characteristic feel.
The textures, usually of medium and crumbly consistency, result in fairly free infiltration
and percolation. It is also thought that quartz is the one responsible for the erosion
intensity in these soils. Stopper set soils also have a high muscovite (silicate) content.

Melinda

Includes all well or imperfectly drained soils developed on sub-recent alluvial. Most soils
in this group have been formed in alluvial mixed siliceous, derived from granite and
meta-sedimentary rocks. They also have a high content of silt and mica, especially
muscovite, sufficient clay and a high cation exchange capacity to fertilize effectively,
making them large potential soils for agriculture.

Ossory
This suite contains sedentary soils and soil-washed hills derived from fine-grained

metasediments (quartzite and sandstones) of Santa Rosa Group (Bateson & Hall, 1977)
and non-metamorphic shales, sandstones and mudstones of the Margaret Creek
formation (Dixon, 1956). This type of soil usually carries a considerable range of forest
types. At low altitudes, it is predominantly mixed forest semi-deciduous broadleaf, while
at higher altitudes the forest changes in structure and composition to a forest of
broadleaf transition.
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Figure 3: Soil Ensembles found in the BBNP

2.4.3. Hydrology

Boles (2011) notes that watershed are basic units that interconnect landscape biomes
by flowing water networks and help define their ecological and land use capability.
However, the basins have been damaged many times by various development activities
that have been carried out without knowing its importance in the provision of
ecosystem services. BBNP is an area where two large basins, the Mullins River Basin and
North Stann Creek are located (Figure 4). While there has been no study conducted to
date for Mullins River to define physiographic characteristics, there was a rapid
ecological assessment done for the North Stann Creek basin.

North Stann Creek is part of a series of basins located southeast of the Sibun River basin
with east hillside drainage of the northeastern part of the Maya Mountains. This
watershed borders the north by the Mullins River basin and the south by the Sittee River

[ 24
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basin. Its lower section is bordered by streams and coastal wetlands. It is a basin of
about 40.74 km (25.32 miles) long at its most developed axis and 14.40 km (8.95 miles)
wide at its widest path perpendicular to its longest axis. Its highest point is at the limit of
the southwest corner, more than 880 meters above sea level on Mossy Mount.

Billy Barquedier River is a third order sub-basin in North Stann Creek and is located west
of Steadfast community. It crosses the North Stann Creek basin at 23.4 km (14, 5 miles)
downstream, resulting in the water distribution system of Steadfast and Alta Vista
communities.
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Figure 4: Major Basins and Rivers in the BBNP
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2.5.Biodiversity of Management Area

2.5.1. Ecosystems

Belizean ecosystems have been described and mapped in a series of exercises over the
past 50 years. The most recent work (Meerman & Sabido, 2001) classifies and maps the
vegetation under a scheme applied across Central America. Meerman & Sabido (2001)
characterize the BBNP area of Belize as tropical evergreen seasonal broadleaf lowland
hill forest. This ecosystem represents a very small area in Belize and most intact forest is
within the parameters of BBNP and small areas within the Maya Mountains (Steves,
2008; Figure 5). Moreover, within the eastern part of the area, "wamils" are common.
These wamils correspond to secondary vegetation that consists mainly of small trees of
Byrsonima crasssifolia, some species of the family Poaceae and palms of Attalea cohune
specie (Figure 5).
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Figure 5: Vegetation Types in the area occupied by the BBNP

2.5.2. Flora
Official studies on flora of the BBNP have not yet been undertaken. However, according
to Meerman & Boomsma (1994), secondary growing tree species such as Schizolobium
parahyba, Belotia campbelli, Attalea cohune, Cecropia obtusifolia, Inga sp. and Virola sp.
May be commonly found.
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In addition, according to a study by Rivero (1994) of ferns in the Manatee Forest
reserve, there are abundant species of ferns of Polypodiaceae, Pteridaceae,
Adiantaceae, Vittariaceae, Hymenophyllaceae, Aspleniaceae, Lomariopsidaceae and
Tectariaceae families in the understory.

2.5.3. Fauna
In general terms, faunal diversity in the BBNP is high, including foraging and breeding
habitat for a range of species of conservation concern. The most important
characteristic is that they occur in fully functioning communities characteristic of the
area, most clearly demonstrated by the diversity and relative commonness of top
predators (large cats, birds of prey).

Based on studies conducted in the region and from field observations, an estimated 198
species of terrestrial vertebrates is believed to exist in BBNP (eight amphibians, 15
reptiles, 152 birds and 23 mammals). Also, about 89 insect species have been recorded.

Vertebrates

Eight species of amphibians were recorded. Of these, three belong to the family
Leptodactylidae, two to the Hylidae family, and the remaining three species to the
Craugastoridae, Bufonidae and Ranidae families. Of these species, Craugastor sabrinus
is an endangered species and Incillius vaillanti and Rana valiceps are in the category of
Least Concern by the IUCN. Other species were not found in any category of IUCN or the
list of critical species of Belize (Appendix IV).

Reptiles
This group has a record of 15 species. The family most represented is Colubridae, with

four species, followed by families Polychrotidae and Corytophanidae, both represented
with two species. There were also recorded species of Elapidae, Eublepharidae,
Emydidae, Scincidae, Teiidae and Viperidae families. None of the species found are in
any special protection category (See Appendix IV).

Birds

152 species were recorded for this group. The best represented family is Tyrannidae (21
species), followed by Thraupidae (nine species), Columbidae, Icteridae and Trochilidae
(the latter with eight species each). Of the total, 137 species are resident and 14 are
migratory. In addition, 13 species are highly sensitive to environmental changes, 80 are
of medium sensitivity and 13 of low sensitivity. For a species that were identified down
to the genus level, the seasonality and sensitivity data were not determined.

As for the risk categories of IUCN, 148 of these bird species are of least concern, one
species is near threatened, the Great Tinamou Tinamus major, and two are vulnerable
(Great Curassow and the Keel-billed Motmot). In relation to the list of critical species of
Belize, three species are vulnerable (Great Curassow, Keel-billed Motmot and Crested
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Guan). Eight species are found in Appendix Il and one species in Appendix | of CITES (See
Appendix V).

Mammals

This group has a total record of 23 species (Appendix VI). Of these, the carnivores are
the most abundant taxon, with 10 species belonging to the family Felidae, Mustelidae
and Procyonidae. Following the order Carnivora are Chiroptera and Rodentia. Under
IUCN, two species are near threatened (Jaguar Panthera onca and the Margay
Leopardus wiedii) and two species are endangered (Baird’s Tapir and the Yucatan Black
Howler Monkey).

According to the list of critical species of Belize, five species of mammals are vulnerable
(Ocelot Leopardus pardalis, Margay, Neotropical River Otter Lontra longicaudis, Baird’s
Tapir, and the Yucatan Black Howler Monkey), and two are near threatened (Jaguar and
the Puma Puma concolor). Eight species are found in Appendix | of CITES.

Invertebrates

The total number of invertebrate species recorded is 89. Of these, 29 species are in the
order Anisoptera, 52 in Lepidoptera, and 12 in order Zygoptera. The family with the
largest number of records is Nymphalidae, followed by Gomphidae and Libellulidae.
None of these species are believed to be at risk (See Appendix VII).

2.5.4. Past and Present Research
Studies conducted in the BBNP area have been few. The BBNP has wildlife inventories
dating from 1994-1995 but this information needs to be updated for better wildlife
management, including conducting new inventories of flora and fauna, and ecological
research. Monitoring and studies on the physical aspect of the protected area and social
research are also necessary. In addition, it is essential to conduct studies to detect
threats and pressures that occur in the buffer zones.

1. Environmental Issues and Information Needs (from 1994): Baseline information
collected for The Upper Mullins River Agricultural Development Project. (Simon
Zisman).

2. Avian Surveys (from 1994). Upper Mullins River Basin. (Bruce and Caroline Miller).

3. Upper Mullins River Basin Environmental Review (from 1994): (Jan Meerman and T.
Boomsma).

4. Preliminary Survey on Ferns and Epiphytes (from 1994): (Raul Rivero).

5. Search for Archaeological sites in the Mullins River Basin (from 1994): (Theresa Batty
and Jason Wagner).
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6. Environmental Impact Assessment of Steadfast Tourism and Conservation
Association Ecotourism Project (from 1994-1995). Mullins River, for Environmental
Impact Assessment /Training Program.

7. Potential of the Billy Barquedier National Park herpetofauna in Steadfast (from
2008): (Carrie Elizabeth Steves).

8. Patrol reports of Billy Barquedier National Park (from 2010-2011): (STACA).

9. Rapid ecological assessment within Billy Barquedier North Stann Creek Watershed
(from 2011): (Ed Boles).

2.6.Cultural and Socio-Economic Values of Management Area

2.6.1. Community and Stakeholder Use

Most of the area which occupies the park is broadleaf forest of both primary and
secondary growth. In the 1990's, land use within BBNP consisted of, in the southeastern
part, citrus crops and shifting cultivation, otherwise known as "milpas" (see Table 6).
Currently, the areas that were under cultivation are in recovery and due to the
declaration and establishment of the park, agricultural activities within the park has
ceased. Agriculture development continues in the vicinity and this represents an area of
concern for STACA as villagers are clearing land right up to the boundary of the park.
Some illicit extractive activities continue to take place but not to a significant level. Most
of what is currently taken out are NTFPs including game, fish and materials for local
construction. The extractive activity is kept to a minimum given STACA’s presence within
the site.

Today, STACA and the water boards are the only organizations active in the park. STACA
continues to promote biodiversity conservation, environmental education, tourism, and
recreation, while the water boards are responsible for maintenance of the water system
that supplies water to adjacent communities.
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Figure 6: Land Uses in 1992 in the BBNP

2.6.2. Archaeological Sites
According to the study by Batty & Wagner (1994), there are no historic or prehistoric
archaeological sites in the Mullins River Basin where the BBNP is located but rather only
a relic industry called "Tidewater Industrial Site”. This site represents a vestige of
equipment used in the days of mahogany logging. This tidewater is located on the
western edge of BBNP and is considered by STACA to be a relic of high protection value.

For several years, STACA has been sending letters to the Ministry of Forestry and the
Department of Archaeology noting degradation of the site. Unfortunately, it appears
that is no official interest in its protection. This tidewater is today the only one known in
Belize and is fairly intact hidden in the jungle. Presently, the relic is at a point at which it
should be protected. It would take the attention and involvement of relevant agencies
such as the Institute of Archaeology for any protection to be possible.

2.6.3. Tourism and Recreation Use
The ecotourism potential of the BBNP is not yet well developed. The park has a
waterfall and camping area that are the main attractions. The waterfall is a short 15-20
minutes hike inside the park from the Hummingbird Highway at Mile 17. General park
entrance fee including waterfall access is US$4 while jungle camping is US$20 per night.
STACA makes guides and tours available for an extra fee. Aside from tourism activities

[ 30
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carried out by STACA, local tour and taxi operators from Dangriga usually bring tourists
and guest to visit the waterfall and park. A survey carried out in Alta Vista, Valley
Community and Steadfast communities indicate that 74.0% of the people know of the
existence of the protected area and of these, 95.7% consider it is important as a
recreational and tourist attraction, as well as being a supplier of water and aesthetic
value.

A total of 877 visitors from 2007 to 2011, except for 2009, for which there are no figures

(see Figure 7). Among them, the highest percentage are nationals (78.9%) and 21.1% are
tourists. There has been a gradual increase in visitation to the park.

Visitors in BBENP
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>
m. Children
50
1e
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Source: Chiu-Lopez, B, G. 2012
Figure 7: Visitation to BBNP 2007-2011

The most common activities undertaken by visitors in BBNP are swimming and
picnicking, besides observing the natural beauty of the area. There are also activities
such as camping and guided tours that contribute to environmental education and
visitor recreation. The proceeds from the tours are used for park maintenance carried
out by members of STACA.

Some potential tourism and recreation activities for adjacent communities, such as bird
watching and hiking with guided interpretation but these need to be developed. For
these activities to be undertaken, it is necessary to develop an updated inventory of
flora and fauna to serve as a source of information on natural resources and their
importance. Also, to avoid negative impacts of visitation, recreational activities must
take into account the existing regulations and precautions. The risks, the zoning plan of
BBNP and the number of visitors allowed must also be considered. Mainly, a stronger
waste management and surveillance programs will need to be put in place the Billy
Barquedier waterfall area; the place that receives the highest number of visitors.

2.6.4. Other Economic Use
There are no other economic uses within the protected area.
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2.6.5. Education Use

The park sees an active and consistent use for educational purposes. There are regular
visits by students and professors of various educational institutions both local and
foreign. These include institutions such as the Stann Creek Ecumenical College,
University of Belize, University of Kansas, Universite de Sherbrooke, ECOSUR and
Arkansas University. The University of Arkansas makes annual visits to the protected
area and also to contribute to its maintenance. Meanwhile, STACA has a working
relationship with the University of Belize for flora and freshwater monitoring within the
park.

3. Analysis of Conservation Targets and Threats

The conservation planning follows the Conservation Action Planning (CAP) process
developed by The Nature Conservancy and adopted by the National Protected Areas
Policy and System Plan. It is detailed in Appendix lll and only summarized here.

3.1.Conservation Targets

3.1.1. Identification of Conservation Targets
Three conservation targets have been identified for the BBNP:

1. Tropical Evergreen Seasonal Broadleaf Lowland Hill Forest
2. Freshwater Ecosystem
3. Keel-billed Motmot

Each of these conservation targets is governed by fundamentally differing ecological
processes, experience different types of threat and thus require different strategies.
These conservation targets also capture all of the biodiversity and ecological processes
within the protected area and conserving these three conservation targets will
ultimately ensure the conservation of all the biodiversity and ecological processes within
the BBNP.

3.1.2. Assessment of Conservation Target Viability
The viability assessment (Appendix Ill) indicates that:

e The Tropical Evergreen Seasonal Broadleaf Lowland Hill Forest is in overall good
health. Its size is adequate, and its connectivity and basic ecological processes at
the landscape level are intact. Structure and species composition are mostly
modified by past and present lumber operations, palm harvesting, fire in wamil
areas, and hunting, but impacts overall are low, leaving the natural communities
in fully functional condition.

e The health of the Freshwater Ecosystem is currently good. The upper catchment
area of the Billy Barquedier sub-watershed area is beyond the BBNP boundary,
and the presence of contaminants from visitation may compromise hydrological
and water chemistry regimes. The population structure and composition of some
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fish and other aquatic species may also have been impacted as a result of
chemical fishing and siltation of the waterways from logging operations.

e The Keel-billed Motmot population is currently believed to be in very good
health. This species is highly dependent on the overall good condition of the
forest ecosystem and access to habitat and resources. Nesting success is
believed to be highly impacted by logging operations and moderately impacted
by human intrusions into their habitat. Management can help to address these
impacts to this species of special conservation concern.

3.2. Threats to Biodiversity
The assessment indicates that all three conservation targets are subject to seven main
threats, some of which are shared with other conservation targets and some that are
specific to only one target.

e The Tropical Evergreen Seasonal Broadleaf Lowland Hill Forest conservation
target is affected by the largest number of threats, including lack of political will
and support, fire in wamil areas, chemical fishing, hunting, and palm harvesting.
All of these threats (with the exception of lack of political will and support threat
that was overridden from low to medium) are considered low at the moment.

e The Freshwater Ecosystem is among the most threatened of the conservation
targets presently, with logging operations, lack of political will and support, and
visitation being the most prominent threats. Chemical fishing is also a threat of
particular consideration although the extent of its occurrence is currently low.
The logging operations threat for this conservation target had a score of medium
in the initial assessment but was overridden to high, resulting in an overall rank
of high for this threat across targets. Also, the visitor impacts threat for this
conservation target had a score of low in the initial assessment but was
overridden to medium, resulting in an overall rank of medium for this threat
across targets. The resulting overrides also conferred an overall threat status of
high upon this target.

e The Keel-billed Motmot is also among the most threatened of the conservation
targets presently, being threatened mainly by logging operations which is
considered high, and disturbance from visitation considered moderate. The
visitor impacts threat for this conservation target was not scored in the initial
assessment but was overridden to medium, resulting in an overall rank of
medium for this threat across targets. This resulting override conferred an
overall threat status of high upon this target.

The more highly ranked threats appear to affect more than one of the conservation
targets and include lack of political will and support (affecting the Tropical Evergreen
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Seasonal Broadleaf Lowland Hill Forest and the Freshwater Ecosystem) and logging
operations and visitation (affecting the Freshwater Ecosystem and Keel-billed Motmot).
The lower ranked threats also appear to affect more than one of the conservation
targets or a single conservation target and include: fire in wamil areas, chemical fishing,
hunting, and palm harvesting.

The goal of the BBNP is to manage threats to the conservation targets through a range
of programmes designed to maintain the conservation targets in a “good” to “very
good” state. From the assessment, four of the seven threats are ranked “low”, one is
ranked “medium”, two are ranked “high”, and none are ranked “very high”. For the
purpose of the conservation assessment, the two threats that are ranked “high” are the
“critical threats” and should be the priority for management. Threats that rank
“medium” and “low” will, fortunately, require less management intervention but
nevertheless are conservation issues that should be tackled.

3.3.Strategies to Reduce Threats

Each conservation target is subject to one or more threats and some threats affect more
than one conservation target. Furthermore, the proximate source of threat is usually
propelled, or at least facilitated, by one or more factors acting indirectly. Strategies
must address both, acting on direct sources to gain immediate relief and on indirect
sources to alleviate the condition over the long term. The following general strategies
are employed to reduce threats to the BBNP conservation targets, and are developed
further in management programmes:

e Protection of ecosystems
0 Involving boundary demarcation, surveillance through ground patrols,
and legal action when appropriate

e Managed resource use
0 To enhance the relevance of the protected area for the local economy
and build it as an important site through delivery of concrete benefits,
giving the basis for a constituency of support for the area. This also acts
as a form of passive protection by occupying the ground and visibly
demonstrating an active presence.

e Qutreach, education and advocacy
0 To engage with neighbouring land owners and communities to gain
support for BBNP management and protection of the protected area, and
to preserve the BBNP resources to maintain biological connectivity in the
wider landscape

e Research and monitoring
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O To obtain and disseminate information on the area, reinforcing
awareness of its importance, and to monitor the success of management
actions

e Institutional strengthening
O To obtain proper work equipment, resource mobilization, and training of
staff to be proactive and reactive to illegal activities

3.4. Monitoring of Success of Conservation Strategies

The conservation strategies in place to reduce the threats to the conservation targets
should be monitored continuously throughout the management period. The status of
the conservation targets will provide management with a clear indication whether the
conservation strategies are working or not. The BBNP research and monitoring
programme (Section 4.7.3) provides a list of monitoring actions and activities. These
actions and activities can then be tabulated and analyzed based on a “measures of
success” scale to determine their success.

3.5.Climate Change Adaptation Planning
Protected areas are essential for safeguarding biodiversity and ecological processes, but
they face many human-caused stresses such as pollution, farming, poaching and logging.
These existing pressures are now being exacerbated by the effects of climate change.
For protected areas to effectively safeguard biodiversity and life-giving ecosystem
services into the future, their vulnerability to climate change must be evaluated as a
basis for conservation planning.

3.5.1. Vulnerability Factors and Resilience Features

The BBNP, despite only encompassing about 663.5 ha (Boles, 2011), plays a critical role
in building ecological resilience to long-term changes, disturbances and the impacts of
climate change by regulating climate, reducing vulnerability to floods and droughts,
protecting communities from sudden climate events, and supporting species to adapt to
changing climate patterns by providing refuge and migration corridors. The BBNP
provides other important ecosystem goods and services including non-timber forest
products, aesthetic and tourism values, and water catchment/storage ability and water
protection.

Some of the most significant threats to the viability of the BBNP and its biodiversity and
ecological processes include logging operations that decreases plant diversity, reduce
wildlife habitat, decrease connectivity and siltation of waterways; visitor impacts that
contaminate soil and decrease water quality; lack of political will and support; chemical
fishing that affects aquatic organisms and the drinking water quality for local residents;
hunting; fire in wamil areas; and palm harvesting.

Without a doubt, the negative effects of climate change on the BBNP’s biodiversity and
ecological processes will be compounded by these threats, especially where they are
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caused by humans; and the biodiversity, ecological processes, and ecosystem goods and
services of the area that may already be vulnerable because of these human threats
may be even more quickly or more severely affected by climate change.

A 9 to 22 percent reduction in precipitation and a mean annual air temperature increase
of 3.5°C will have profound impacts on water resources in Belize, mainly through
reduced surface water availability for direct use by communities, agriculture, and
economic processes; decreased groundwater recharge rates, which could substantially
affect dry season flows; disappearance or reduced discharge rates of springs, which are
an important water supply for communities; possible increased use of irrigation
upstream, leading to increased water competition and potential water conflicts among
competing users; reduced soil moisture due to higher evaporation levels; and increased
water pollution with potential impacts on human health and ecosystems. In addition,
these changes will interact with and exacerbate other human-induced pressures
affecting water quantity and quality, particularly in communities where population
growth rates and urbanization are higher.

3.5.2. Priority Climate Change Adaptation Planning Targets
A series of Focal Targets on which to base climate change adaptation planning are
identified to ensure that financial and human resource investments in adaptation
strategies are prioritized for maximum effectiveness. Not all focal climate change
targets will be equally affected by or be equally resilient to climate change impacts.

. Priority conservation targets

. Key environmental services

J Priority stakeholder communities
. Key socio-economic activities

Priority Conservation Targets
All three of the conservation targets identified during the conservation planning session
were selected as priority conservation targets that would be affected by climate change:

] Tropical Evergreen Seasonal Broadleaf Lowland Hill Forest
o Freshwater Ecosystem
. Keel-billed Motmot

Key Environmental Goods and Services

The BBNP helps to maintain the Mesoamerican Biological Corridor and supports species
of conservation concern such as the Keel-billed Motmot, Baird’s Tapir, and Yucatan
Black Howler Monkey. It is also essential for providing protection for key environmental
goods and services for buffer communities and the country of Belize on a whole,
including food, fiber and freshwater; cultural services such as scenic beauty and tourism
values; support services such as biodiversity, biomass, soil formation and stabilization;
climate regulation and water catchment/storage ability and water protection; and is a
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gene bank for medicine, agriculture, and forestry. In addition, the BBNP’s rich
ecosystems also play a vital role in buffering communities against storms and hurricanes
by reducing potential physical damage to houses and other infrastructure during storm
events, and in filtering out sediments and agrochemicals from unsustainable
development and agricultural practices.

Through group consensus, two priority environmental services considered to be at
greatest risk from climate change were selected:

. Game species
] Water catchment/storage ability and protection

Priority Stakeholder Communities

Priority stakeholder communities were selected from those identified in the BBNP
stakeholder analysis. They were chosen based on their significant dependence on the
natural resources and ecosystem services of the protected area, and lowest capacity for
adaptation.

Three vulnerability factors were examined:

1. Exposure: The extent to which a community comes into contact with climate
events or specific climate impacts

2. Sensitivity: The degree to which a community is negatively affected by changes
in climate

3. Adaptive Capacity: The potential or capability of a community to adjust to
impacts of changing climate, and to minimize, cope with and recover from the
consequences of changes

Three priority stakeholder communities were chosen, including Steadfast, Alta Vista,
and Valley Community. Of these three communities, Steadfast was thought to be the
most vulnerable to climate change -- being the least developed, having a greater
number of water channels, and having a lower potential or capability than the other two
communities to adjust to and recover from impacts due to its perceived lower economy.
Although Alta Vista is located the furthest away from the buffering protection of the
BBNP and is prone to mudslides as a result of its adjacency to slopes and barren
hillsides, it is seen as having the overall lower vulnerability of the other communities —
being the most developed with a stronger governance structure in place, and having a
higher adaptive capacity. Valley Community is also vulnerable in its exposure and
sensitivity to climate change impacts. Its location makes it prone to flooding, and
although it has the larger population of the other communities, it has a good community
center and many church buildings that can be used as shelters in times of extreme
storm events.
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Key Socio-economic Activities

The stakeholder analysis and community consultations revealed that the BBNP
communities are dependent on the natural resources of the protected area. Socio-
economic activities such as eco-tourism, citrus, shrimp, milpa farming, retail services,
cattle and small livestock rearing, fishing, hunting, logging, and extraction of non-timber
forest products contribute to the local and national economy.

Citrus farming, milpa farming (vegetables, grains, pig, poultry and sheep), and eco-
tourism were selected as the key socio-economic activities based on their dependence
on the natural resources of the protected area and that will be most affected by climate
change. Changes in temperature, amount of carbon dioxide, and the frequency and
intensity of extreme weather could have significant impacts on crop yields. Heat
stresses can increase the vulnerability of farm animals to disease, reduce fertility, and
reduce milk production. Droughts may reduce the amount of quality forage available to
grazing farm animals, and changes in crop production due to drought could also become
a problem for animals that rely on feed grain. Climate change may also increase the
prevalence of parasites and diseases that affect farm animals, and increases in carbon
dioxide may increase the productivity of pastures, but may also decrease their quality
and nutritional benefits. Eco-tourism activities could be impacted by an increased risk of
visitors getting heatstroke as the temperature increases. An increased intensity of
storms could result in decreased visitation to the park, and damage to natural
attractions and visitor facilities and infrastructure.

3.5.3. Threat Assessment

Situation Analysis

To achieve conservation, the impacts of climate change must be mitigated. This can be
achieved through an understanding of the changes that will come about at the national
and site level as a result of these forces, and identifying conditions that may lead to
solutions (Table 6).

Table 6: Predicted Climate Change Impacts for Belize

Predicted

Climate Change Current Status 25 - 50 years 100 years

Impacts

Sea level rise = Increased global average = Predicted increase of
sea level rise rate of between 0.6m and 1.0m
1.8mm per year from over next 100 years,
1961 - 2003 (IPCC, though could be higher
2007). Current average (up to 3.3m), dependent
increase in sea level rise on the rate of melt of ice
in the Mesoamerican sheets (Simpson et al.,
region is estimated at 2009)
3.1mm per year (IPCC,
2007).

Sea surface = Water temperature has = Predicted regional
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temperature increased by 0.74°C increase of temperature
rise between 1906 and 2005 by up to 5°C by 2080,
= Current levels of with the greatest
increase are estimated warming being
at 0.4°C per decade experienced in the north-
(Simpson et al., 2009) west Caribbean
(including Belize) (WWF,
20009).
Increased = |ncreased storms from
intensity of 1999 onwards, with
storms annual fluctuations.
More storms during La
Nina, fewer El Nino.
Stronger storms >Cat 4 /
5
Ocean = Atmospheric CO, Predicted atmospheric = Decrease of between 0.3
acidification concentration has CO;, levels of 450 by and 0.5 units by 2100
(corals, lobster increased from 280 2040 (Simpson et al., (Hartley et. al. 2010).
/ conch) parts per million (ppm) 2009) = Some experts predict a
in 1880 to 385 ppm in Predicted 30% decrease 35% reduction in coral
2008 - 35% increase in in pH growth by 2100 (Simpson
hydrogen (Simpson et Predicted decrease in et al., 2009)
al., 2009). calcification rate by 20 -
= 48% of all atmospheric 50% by 2050
CO; resulting from
burning of fossil fuels
has been taken up by
the ocean (Hartley,
2010)
Decreased = Mean annual rainfall Predicted ecological = Predicted decrease in

Precipitation

over Belize has
decreased at an average
rate of 3.1mm per
month per decade since

shifts up the altitudinal
gradient of the Maya
Mountains Massif may
remove the cloud

precipitation of 9% by
2099 (IPCC, 2007), with
significant fluctuations,
attributed to El Nifio

1960 (NCSP/UNDP) forest, and the = Some models predict a
catchment functionality decrease of as much as
important for 22% (IPCC 2007)
maintaining rivers in dry
season in the south of
Belize, and providing
nutrients to the reef
environment.
Increased concentration
and seasonality of
agrochemical delivery
Air = Mean annual = Predicted mean annual
Temperature temperature has temperature increase is

increased in Belize by
0.45°C since 1960, an
average rate of 0.10°C
per decade.

= Average number of ‘hot’

3.5° by 2099 (UNDP,
2009).
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days per year in Belize
(days exceeding 10% of
current average
temperature) has
increased by 18.3%
between 1960 and 2003
(NCSP/UNDP).

Using this information about the predicted climate change impacts for Belize, a
“Hypothesis of Change” was developed to identify threats to the climate change
adaptation targets considered important for BBNP (Table 7).

Table 7: Hypothesis of Change for Climate Change Adaptation Targets

IMPACT

HYPOTHESIS OF CHANGE: TROPICAL EVERGREEN SEASONAL BROADLEAF
LOWLAND HILL FOREST

Increased Air Temperature

Increased frequency and intensity of fires

Changes in species composition

Increased vulnerability to invasive species

Decreased Precipitation

Increased frequency and intensity of fires

Changes in species composition

Increased Intensity of
Storms

Loss of trees

Changes in species composition

IMPACT

HYPOTHESIS OF CHANGE: FRESHWATER ECOSYSTEM

Increased Air Temperature

Decreased amount of water in system

Increased wildlife mortality

Decreased Precipitation

Decreased amount of water in system

Less drinking water available to stakeholder communities

Increased mortality of macro inverts and other aquatic species

Increased Intensity of
Storms

Increase forest debris that clog natural drainage system

Changes in water quality

Increase level of detritus in system, reducing levels of dissolved
oxygen

IMPACT

HYPOTHESIS OF CHANGE: KEEL-BILLED MOTMOT

Increased Air Temperature

Increased vulnerability to predation

Decreased Precipitation

Decrease vegetation cover may expose nests to higher temperatures,
resulting in nesting failures

Increased Intensity of
Storms

Affect nesting success

Increased vulnerability to predation

IMPACT

HYPOTHESIS OF CHANGE: KEY ENVIRONMENTAL SERVICES — GAME
SPECIES

Increased Air Temperature

Increased vectors

Decreased Precipitation

Increased vulnerability to predation
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Affect wildlife habitat (watering holes), e.g. for Tapirs

Increased Intensity of
Storms

Loss of food source (fruits, berries) for some wildlife

Habitat loss

Wildlife displacement

Increased predation and hunting pressures

IMPACT

HYPOTHESIS OF CHANGE: KEY ENVIRONMENTAL SERVICES --
WATERSHED PROTECTION/CATCHMENT

Increased Air Temperature

Decreased amount of water in system

Reduced availability of fresh water

Decreased Precipitation

Reduced availability of fresh water

Decreased amount of water in system

Increased mortality of macro inverts and other aquatic species

Increased Intensity of
Storms

Increase forest debris that clog natural drainage system

Increased erosion

Increased loading of nutrients into water bodies, affecting water
quality

IMPACT

HYPOTHESIS OF CHANGE: PRIORITY STAKEHOLDER COMMUNITIES --
STEADFAST

Increased Air Temperature

Increased incidents of heatstroke

Increased energy consumption

Decreased productivity level

Decreased Precipitation

Decreased availability of drinking water

Decreased food production capacity

Increased cost of living and poverty rates

Increased Intensity of
Storms

Damage to infrastructure (homes, roads, clogged culverts)

Increased unemployment due to loss of citrus industry

Increased health problems (water contamination)

Increased cost of living (non-food items, health, energy, etc.)

IMPACT

HYPOTHESIS OF CHANGE: PRIORITY STAKEHOLDER COMMUNITIES --
ALTA VISTA

Increased Air Temperature

Increased incidents of heatstroke

Increased energy consumption

Decreased productivity level

Decreased Precipitation

Decreased availability of drinking water

Decreased food production capacity

Increased cost of living and poverty rates

Increased Intensity of
Storms

Damage to infrastructure (homes, roads, clogged culverts)

Increased unemployment due to loss of citrus industry

Increased health problems (water contamination)

Increased cost of living (non-food items, health, energy, etc.)

Increased risk of erosion, mudslides
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IMPACT

HYPOTHESIS OF CHANGE: PRIORITY STAKEHOLDER COMMUNITIES —
VALLEY COMMUNITY

Increased Air Temperature

e Increased incidents of heatstroke

e Increased energy consumption

e Decreased productivity level

Decreased Precipitation

e Decreased availability of drinking water

e Decreased food production capacity

e Increased cost of living and poverty rates

Increased Intensity of
Storms

e Damage to infrastructure (homes, roads, clogged culverts)

e Increased unemployment due to loss of citrus industry

e Increased health problems (water contamination)

e Increased cost of living (non-food items, health, energy, etc.)

e Increased risk of erosion, mudslides

e Increased risk of catastrophic floods

IMPACT

HYPOTHESIS OF CHANGE: KEY SOCIO-ECONOMIC ACTIVITIES
-- MILPA FARMING

Increased Air Temperature

e Reduction in crop yields

e Increased fire damage

e Reduced soil fertility and structure

Decreased Precipitation

e Reduction in crop yields due to increased droughts

e Increased risk of fire damage to crops, crop pests and diseases

e Increased production input costs (irrigation, pesticides, herbicides,
etc.)

Increased Intensity of
Storms

e Damage to farms due to flooding and wind damage -- increased crop
and livestock loss

e Reduced access to markets due to infrastructure damage

IMPACT

HYPOTHESIS OF CHANGE: KEY SOCIO-ECONOMIC ACTIVITIES
-- CITRUS INDUSTRY

Increased Air Temperature

e Reduction in citrus productivity and quality

e Increased pest infestation

Decreased Precipitation

e Reduction in crop yields due to increased droughts

e Reduced quality of fruits (less water content)

e Reduced income

Increased Intensity of
Storms

e Damage to farms facilities, equipment and infrastructure

e Reduced productivity due to citrus crop mortality

e Increased unemployment

IMPACT

HYPOTHESIS OF CHANGE: KEY SOCIO-ECONOMIC ACTIVITIES
-- ECO-TOURISM

Increased Air Temperature

e Increased risk of heatstroke

e Increased impacts to waterfall due to increased use

Decreased Precipitation

e Increased impacts to park due to increased access to water resources
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Increased Intensity of e Decreased visitation
Storms e Increased damage to visitor facilities and park infrastructure

Prioritizing identified threats
The highest priority threats from the “Hypothesis of Change” were selected for
addressing with management strategies and actions (Table 8).

Table 8: Priority Threats for Climate Change Focal Targets

. Ke Priorit Key Socio-
Focal Conservation R y v i .
Targets Environmental Stakeholder economic
Services Communities Activities
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Changes in water
quality

Increased frequency
and intensity of fires
Changes in species
composition
Increased
vulnerability to
invasive species,
diseases and
predation

Increased pest
infestation

Reduced ability to
catch and store
water

Reduced soil fertility
and structure
Increased incidences
of heatstroke
Decreased food
production capacity
Damage to facilities,
equipment and
infrastructure
Increased impacts to
park’s attractions
and resources
Decreased visitation
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Increased production
input costs
(irrigation,
pesticides, etc.)
Increased
unemployment

Loss of habitat and

food sources

Increased hunting
pressures

Wildlife
displacement
Increased risk of
erosion and
mudslides

Increased risk of
catastrophic flooding

3.5.4. Objectives and Strategies towards Climate Change Adaptation

3.5.4.1.  Defining objectives
A climate change-related objective was identified based on the high-priority threats
identified for each Climate Change Adaptation Target for integration into the BBNP
management programmes (Table 9).

Table 9: Objectives for Climate Change Focal Targets

Key Priority Key Socio-
Environmental Stakeholder economic
Services Communities Activities

Focal Conservation
Targets
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By 2016, have in place
a comprehensive water
quality monitoring
programme

Develop and fully
implement a
watershed
management plan by
2016

By 2017, have a
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comprehensive
research and
monitoring programme
in place

By 2018, have a
climate change planin
place for the BBNP

By 2019, a water
conservation
programme would
have been developed

Establish alternative
livelihood
opportunities for
Steadfast, Alta Vista
and Valley community
by 2018

By 2019, a disaster
relief plan will have
been instituted for
Steadfast, Alta Vista
and Valley community

By 2018, at least 50%
of villagers in
Steadfast, Alta Vista
and Valley community
will have access to
training and funding
opportunities in
agricultural best
practices

[ e
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3.5.4.2.  Developing Adaptation Strategies

Key strategies were identified for achieving the objectives identified for integration into

the BBNP management programmes (Table 10).

Table 10: Strategies for Climate Change Focal Targets

By 2016, have in
place a Conduct water quality testing and monitoring

comprehensive
water quality

Changes in
water quality

comprehensive Mot

Institute control measures to minimize spread of invasive
Mot research and

o species
monitoring — — -
. Conduct wildlife surveys and monitoring, using camera
programme in place traps

monitoring Conduct indicator species monitoring

programme

!)evelop and fully Institute an education program and communication

implement a strategy on watershed management and protection Decreased
watershed amount of
management plan Engage the regulatory agencies to enforce relevant water in system
by 2016 regulations

By 2017, have a Conduct protection patrols Increased

vulnerability to
predation and
invasive species

Nesting failure

Conduct botanical surveys

Conduct protection patrols

By 2017, have a Monitor changes in species composition

comprehensive
forest research and
monitoring

programme in place | conduct wildlife surveys and monitoring

Changes in
species
composition

Increased
vulnerability to
invasive species

Institute an emergency education outreach and
awareness plan

Increased
wildlife
mortality
Conduct wildlife surveys and monitoring, using camera Increased
traps hunting
Increased protection immediately after a natural event -- pressures
By 2018, have a as part of a disaster preparedness and response plan .
y . P p . P . P P Loss of habitat
game species (e.g., suspend park visitation, outreach strategy)
and food
research and .
L Conduct protection patrols sources
monitoring
rogramme in place
prog P Increased

vulnerability to
vectors and
predation

By 2019, a water Engage the regulatory agencies to enforce relevant
conservation regulations

Reduced ability
to catch and

T
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programme would
have been
developed

Institute an education program and communication
strategy on watershed management and protection

store water

Establish
alternative
livelihood
opportunities for
Steadfast, Alta
Vista and Valley

Conduct entrepreneurship and innovation training (SMEs
and alternative livelihoods)

Implement capacity building training programs on best
farm practices

Establish partnerships with agriculture research
institutions to address agriculture and climate change
issues

Create linkages to micro-financing, agro-processing, and

Decreased food
production
capacity

Increased
energy
consumption

community by marketing opportunities Increased
2018 . N unemployment
Develop entrepreneurship through partnership with and cost of
BELTRAIDE, etc. living
Provide disaster relief assistance Increased
incidences of
Develop and implement climate change adaptation heatstroke

By 2019, a disaster
relief plan will
have been
instituted for
Steadfast, Alta
Vista and Valley
community

awareness strategy

Facilitate the development of community emergency
preparedness and response plans

Increased risk
of erosion,
mudslides and
flooding

Damage to
infrastructure
(homes, roads,
clogged culvert,
etc.)
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4. Management Planning

4.1.Management and Organizational Background

The Forest Department is responsible for the management of forest resources in Belize.
Its responsibilities are mainly prescribed in Chapter 213 of the Laws of Belize, 2000
(BERDS, 2012). This department has jurisdiction over all of Belize’s terrestrial protected
areas and biodiversity. Its mission is to ensure the rational use of natural resources,
through the coordination of management practices for the conservation, protection and
sustainable use. The Forest Department in coordination with Steadfast Tourism and
Conservation Association (STACA) is responsible for managing BBNP (BERDS, 2012).

Since 2003, STACA has co-managed BBNP in order to protect the Billy Barquedier sub-
basin and to promote economic development of adjacent communities. On September
30, 2005, STACA received from the Ministry of Human Development, the certificate of
registration as an NGO in Act No. 26 of 2000. For that year, there were seven members
in the organization, which included the Chairperson of the NGO and the Board of
Directors.

In 2005, STACA received the first grant to turn the park into a functional protected area.
The duration of the project entitled "From a Paper Park to a Functional Park" was two
years, ranging from 2005 to 2007. The funding source was the Protected Areas
Conservation Trust (PACT). For the period 2007-2009, the NGO received a second grant.
This second round of funding support was granted by the PACT Foundation in order to
improve the management of BBNP.

From 2007 to 2011, STACA was also supported by PMIIE, Programa de Manejo
Integrado de Ecosistemas en Pueblos Indigenas. The financial support obtained was
used to support the project “"Community Workshops to Develop and Promote a
Management Plan for BBNP". The workshops were conducted successfully; however,
the management plan was not completed. The reasons have been mentioned in the
background (see Section 1.1).

During 2010-2011, STACA benefited from the Global Environment Facility and again
from PACT Foundation. This support was used to implement the project "Funding for
Natural Resources Management, Protection and Monitoring of BBNP". For that period,
the PACT Foundation approved the continuation of the project. Currently, the park
rangers are conducting surveillance and maintenance activities in the BBNP.

4.2.Review of Previous Management
Prior to this management plan, there was no official management plan for the BBNP —
only a preliminary one developed by Brenda Chiu in 2012 towards her Master’s Degree
from the University of Sherbrooke. Although no self-assessment was carried out on the
preliminary plan, some specific areas that require strengthening and where
management programmes were hindered or constrained include:
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e Community Participation

e Infrastructure

e Public Use

e Site Restoration

e Management Planning

e Field Personnel

e Project Financing

e Reallocation of funds to other priority areas

The results of the conservation target viability assessment conducted indicate, however,
that the BBNP conservation targets are in overall good health -- implying that
management and conservation actions over the past continue to be adequate.

4.3.Management Goal
The management goal of the BBNP is:

“To protect and conserve the water resources and biodiversity of the BBNP in order to
maintain ecological processes of the protected area and to promote economic
development of the adjacent communities.”

Meeting this goal will also meet the conservation target of maintaining BBNP
ecosystems in good condition.

4.4.Management Constraints and Limitations
The limited presence of law enforcement in the region and the lack of economic
resources are the main constraints and limitations in the management of the BBNP.
Public policies must be consistent when it comes to protecting natural areas in order to
promote community economic development. If they are consistent, the protection and
conservation of natural resources will be guaranteed. The economic situation of the
neighboring communities challenges the implementation of the conservation strategies.

The following management constraints and limitations to BBNP management were
identified during the planning sessions (see next page):
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Protection and Surveillance:
e Presence in park, 14 days per month
e 4 part time rangers for 1400 acres
¢ Limited funding
¢ Limited support from regulatory/
enforcement authorities
¢ |nadequate equipment and gear
¢ Rangers capacity further improved
¢ Limited signage & boundary demarcation

Financial Sustainability:
No fundraising plan

Limited revenue generation
possibilities

Core cost not secured

High cost to run a small park
Limited capacity to fundraise

Governance and institutional strengthening:

Marketing and Public Relations:
e Limited IT capacity
¢ Funding

{—

Public Use Programme:
e Protection of water resource restricts
what can do in rest of park
¢ Limited recreation opportunities in park
+ No public use facilities in place to enable
appropriate visitor use

BBNP
Management
Constraints &

Limitations

Funding limitations

No full-time staff

Roles and functions of BOD and Staff not
clearly defined

Key STACA actors are volunteers
Management systems not in place
Limited involvement of BOD

More educated BOD

Research:
¢ Limited marketing of research
potential of the park

— e No research plan/protocol in

place
e No research facilities and
monitoring equipment in place

Strategic Alliances (advocacy and
networking):
Limited core funding
BOD have limited time
No strategic/advocacy plan for
STACA

Environmental Education and Awareness:

Funding limitations

No current Environmental Education
Strategy in place

Limited interests from some local
community members (mainly older
heads) to participate in community
events without incentives
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4.5.Management Zones

The Billy Barquedier National Park is managed based on sound scientific research carried
out by STACA and its partners. Approximately 50 percent of BBNP is managed as a strict
conservation zone, providing the main habitat for the Keel-billed Motmot and the
Baird’s Tapir, and is essential for the protection of biodiversity and habitats. Only
scientific research (under special conditions) and very minimal intrusions by park
personnel are permitted in this area. The remainder of the national park is managed for
educational, recreational, and ecosystem services (Figure 8).

MANAGEMENT ZONES OF BBNP

008 .

o

ML Kilometers 4.
Foozo4 08 42 16 Scale: 1:13000 i
- Legend . BILLY BARQUEDIER NATIONAL PARK
(I 220 2 Cmoing snd mircamens 2 MANAGEMENT PLAN k)
5@1 Frotacionzons BY: BRENDA GEYDI CHIU LOPEZ MR 4 HSTE D SHEOOKE STARA
Zone 4: Strict consenvation zone

Figure 8: BBNP Management Zones

The major zonation categories include:

e Recreation and education zone

e Camping and environmental zone
e Protection zone, and

e Strict conservation zone
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Recreation and Education Zone

Visitor levels are not high in any part of the BBNP but some areas are in regular use. The
Recreation and Education Zone is located to the south of the park and includes the Billy
Barquedier Waterfall and Billy Barquedier Creek. The area has a trail that connects the
Hummingbird Highway to the waterfall, and its main entrance is located at mile 18.

This zone is focused on receiving visitors and delivering environmentally-relevant
interpretative tours. In addition, it seeks inclusion of the local communities in the
management of the park, and promotes economic development of the local areas
thereby improving the quality of life for residents.

Environmental awareness is a key aspect in providing the necessary enforcement for
this zone, and can be strengthened through appropriate signage. Permitted activities
include:

1. Picnicking, hiking, and swimming (no more than 20 persons allowed at the waterfall
at any one time;
2. Scientific research (with prior approval).

This zone is managed to maximize visit quality and educational value. The Billy
Barquedier Waterfall site is a special case in that it integrates tourism with education.
Similar zones may be created in the future wherever recreational sites are developed for
visitation. On the BBNP this could consist of retaining the sites in their forested setting,
and using trails, guides and literature for interpretation. Leaving them unspoiled is the
most practical way of protecting them for the future.

Camping and Environmental Zone

This zone is located in the eastern part of the national park. From the south, this zone
occupies the wamil areas, from the entrance to the middle, while the camping area is
located within the tropical broadleaf forest. There is a single point of access to this zone,
at mile 16 on the Hummingbird Highway. The camping area consists of a shelter and a
large area to pitch tents or hammocks. Wildlife such as the Curassow, Crested Guan,
Tinamou, and Otter are common; and the footprints and tracks of the Jaguar and Baird’s
Tapir are easily found on the trail. The Mullins River that runs alongside the camping site
is one of the main areas for recreation.

This zone’s primary purpose is to provide greater opportunities for cohabitation
between visitors and nature. Permitted activities include:

Interpretive nature activities

Camping (maximum 10 persons per guide)
Recreational non-extractive activities
Environmental education activities
Scientific research (with prior approval)

ik wnN e
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Considering that this part of the national park is vulnerable to fires, occasional
monitoring and surveillance should be conducted. The infrastructure should be
improved, and the creation of interpretive trails adjacent to the camping area will allow
visitors to know the elements that constitute the park and their importance in the
system.

Protection Zone
This is an extensive area managed on national park precepts and comprising:

e The southern half of the BBNP, excluding the recreation and education zone

e Mostly tropical broadleaf forest and the originating tributaries of the Billy
Barquedier sub-watershed

e A mountainous region with steep slopes

This zone is designed to protect biodiversity and ecosystem services, such as water
resources. It is an area that can be used to promote tourism in the park, but regulations
must be followed. Permitted activities include:

Low use of trails

Well-organized guided walks (maximum 5 persons per guide)

Scientific research (with prior approval)

Camping (with a guide, and permit from STACA and the Forest Department)

PwnNnpE

In reality most of these activities will be localized, leaving much of the area as un-spoilt
and where ecological processes can continue undeterred.

Strict Conservation Zone

This zone is located in the northwestern part of the national park. The type of
vegetation is tropical broadleaf forest -- the main habitat of the Keel-billed Motmot and
the Baird’s Tapir. It is the best preserved area in the protected area and includes the
Mullins River sub-watershed and one part of Billy Barquedier watershed. It is steep
mountainous terrain, and its protection is essential to ensure the viability of populations
in the BBNP.

The purpose of this zone is to maintain biodiversity and biological connectivity, and to
safeguard ecosystem services and ecological processes in the area. Permitted activities
include:

1. Minimal use by management for monitoring and surveillance
2. Scientific research (with strict prior approval)
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This zone will require major efforts in surveillance and monitoring. Success in
preservation and conservation of the natural resources will depend on the interest and
support from stakeholders in all activities

4.6. Limits of Acceptable Change

In order to better protect the BBNP from human activities, the acceptable kinds of
resource, social conditions and managerial conditions must be understood.
Management actions that can be tracked and traced can then be prescribed to protect
or achieve those conditions and allow for stability over time.

Limits of acceptable change, then, are basically the amount of change within the
protected area that is considered acceptable as a result of human use. Any amount of
human activity will have an impact on the protected area and therefore management
should be based on constant monitoring of the site as well as the objectives established
for it. It is also possible that within the limits of acceptable change framework, a visitor
limit can be established but such limits are only one tool available. The framework is
generally outlined in a number of steps and a detailed methodology is set out in the
NPAPSP management planning guidelines.

For the BBNP, guidelines serving the same purpose should be set out in future tourism
development plans. Essentially, the immediate vicinity of the Billy Barquedier Waterfall
and Billy Barquedier Creek can support a trail system that can be used by visitors with a
guide. Plans should allow for camping and longer hikes using old forest trails if available.
No formal monitoring of impacts has ever been conducted but visitor numbers remain
low and no subjective observations of adverse impacts have been noted at the Billy
Barquedier Waterfall, the most heavily used area.

In the case of the more mountainous terrain where wildlife such as the Keel-billed
Motmot may be more sensitive to disturbance, it is important to continuously monitor
potential impacts (see Section 4.7.3) so that practices can be modified if adverse impacts
are detected. The general concept can also be applied to other forms of actual and
potential resource use.

Limits of acceptable change for the BBNP can be updated as new or more information
becomes available, and exceeding or not meeting limits of acceptable change for any
component of the site may not necessarily indicate that there has been a change in the
protected area’s ecosystem components, processes, benefits and services. However,
when a limit of acceptable change is not met or has been exceeded, this may require
investigation to determine whether there has indeed been a change in the protected
area’s ecological character.
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4.7.Management Strategies and Objectives
Four management strategies have been envisioned for the BBNP 2016-2020
management period:

Stakeholder Outreach, Education and Advocacy
Ecosystems Protection and Management
Research and Monitoring

Institutional Strengthening and Management

O N W

These four strategies are mutually-supporting, and each has its own set of strategic
objectives and tactical objectives/actions that are used to guide the programmes and
monitor management implementation. These four management strategies are set out in
Section 4.8 and their background and rationale are summarized here.

4.7.1. Stakeholder Outreach, Education and Advocacy

While the BBNP has been in place for 14 years now, and most community members
know of its existence, there is need to enhance the public’s understanding of the
ecological and economic value of the BBNP and its resources. Most of the time the
benefits are not readily visible especially complex biological process but which are very
important to the livelihoods and wellbeing of nearby communities. STACA also needs to
improve its level of engagement with adjacent communities in order to facilitate the
public’s appreciation of what the park offers. Aside from this, with a growing population
and the need to improve household wellbeing, residents are beginning to impact on
buffer areas through land clearing and deforestation. This can be addressed by engaging
with community residents in order to help them engage in more environmentally
sustainable productive activities more while strengthening their resilience to climate
change.

The first objective of this strategy therefore is as follows:

e Implement an environmental education and communications strategy that focuses
on the ecological importance and economic contributions of the BBNP.

To achieve this, an environmental education program for BBNP buffer communities will
be developed. The focus will be on watershed management and protection. The
environmental education and community awareness program will engage local schools
and take advantage of community events where presentations can be carried out. Other
key tactics will be carried as part of the strategy that will be developed. An important
aspect of education and awareness is the need to familiarize local communities on the
issue of climate change. A specific awareness strategy for this aspect will be developed
given its extreme importance.

The second objective of the strategy is to
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e Develop and implement a sustainable livelihoods capacity building program.

This will include conducting entrepreneurship and innovation training for the
development of small and micro-enterprises and alternative livelihood activities. STACA
will partner with existing organizations such as BELTRAIDE to provide such training and
support. Training will also be provided on sustainable farming best practices including
integrated pest management. Specific focus will be put on developing alternative
livelihood opportunities in Steadfast, Alta Vista and Valley Community. In order to build
local institutional capacity and community resilience, an emergency preparedness and
awareness plan for buffer communities will be developed and implemented.

Lastly, the third objective under this strategy is to:

e Foster strategic alliances with community groups, partner agencies and policy
makers to support the management of the BBNP.

This will include STACA maintaining a leadership role within APAMO, and lobbying the
Forest Department to strengthen the BBNP co-management agreement so that it has
clearly delineated responsibilities for all parties concerned. Collaboration with local
water boards of the buffer communities will also be strengthened for the proper and
wise use of water resources. Partnerships with agriculture research institutions,
including the Agriculture Department, will be sought to address the effects of climate
change on agriculture and to assist in providing better crop varieties and improve
farming methods. In order to support related sustainable livelihood opportunities,
linkages will be sought with relevant institutions in areas of micro-financing, agro-
processing and marketing opportunities. Specific attention will be given to community
members active in the citrus industry to manage the use of agro-chemicals in the vicinity
of the BBNP.

4.7.2. Ecosystems Protection and Management

4.7.2.1. Resource Protection and Enforcement Programme

The ecosystems protection and management strategy will focus on achieving the
following objective:

e Institute a strengthened and expanded resource protection and enforcement
program at the BBNP.

This will help to deter and eliminate encroachments and illegal incursions into the
protected area. More regular ranger patrols are necessary to maintain increased
surveillance and monitoring of the BBNP, and so consideration will be made to hire full
time park rangers and to increase the number from four to an optimal size. Periodic
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joint patrols with enforcement agencies (such as the Forest Department, BDF and
Police) will be organized and undertaken, along with regular training of rangers. As part
of a disaster preparedness and response plan, protection for the park (in the form of
park visitation suspension and community outreach) will be provided immediately after
a natural disaster event such as a hurricane or tropical storm. In addition, BBNP illegal
activities, trails and boundary demarcation will be described and reinforced through the
use of proper signage, and new equipment (such as hiking gear, camping gear, GPS
units, etc.) will be acquired and maintained.

Protection of the BBNP is through the team of four part-time rangers, stationed at the
STACA headquarters in Steadfast Village. The rangers’ primary tasks are to maintain a
presence at the park and conduct patrols to detect possible encroachment,
deforestation, illegal agriculture, and to monitor fires.

Maintaining a full contingent of rangers with the necessary equipment is expensive, and
STACA is often faced with challenges obtaining funding. It is important, therefore, that
the most efficient use of the full range of resources already available be made. Resource
use programmes would therefore extend into the sensitive areas as passive protection,
essentially demonstrating occupancy of the land. Forest inventories and scientific
studies could therefore be extended into:

= The camping areas in the eastern part of the park

= The Billy Barquedier Waterfall and Billy Barquedier Creek to the south of the
park

= The originating tributaries of the Billy Barquedier sub-watershed in the southern
half of the park

=  Minimally in areas of the main habitat for the Keel-billed Motmot and Baird’s
Tapir in the north-western part of the protected area

As these are labor-intensive tasks, the ranger team could collaborate with the forestry
team to accomplish them. This will also reinforce security of the areas and allow for the
sharing of resources (notably vehicles and radios) between programmes. As protection
goes, this activity counts as patrolling.

Another area requiring attention is boundary cleaning and demarcation. To date, few
signs have been installed in strategic locations but manpower and other resources have
been insufficient to carry out this work and to put lines in place. This activity can be
accomplished and maintained in conjunction with the forestry team and in association
with the forest inventories and scientific studies.

Throughout, the general aim is to integrate protection and resource management more
closely to make better use of available staff and equipment. Annual and monthly
planning must therefore be a joint activity.
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In addition, the size of the area means that ground presence is thinly spread. At present
the 1400 acres are only patrolled by four part-time rangers for only 14 days out of the
month. Monitoring of effectiveness therefore becomes extremely important, to ensure
available resources are directed most strategically. This in turn implies care in reporting.
A standardized monthly reporting system is needed and should include date, time,
personnel, route and specific objectives for the patrol. In forested areas, evidence of the
following should be recorded:

» Entry (such as vehicle and horse tracks, foot-prints and cut trails)

= Hunting (such as camps, torch batteries, cartridge cases)

= Logging (such as stumps, logs, extraction trails)

= NTFP extraction (such as cut sabal or palmetto, chicle slash-marks)
= Land clearance within the BBNP boundaries

In each case the type of illicit use or other observation must be noted along with an
estimate of its age (> 6 months, 6-1 month, < 1 month). Each separate incident must be
noted along with its location, by GPS if possible but otherwise as closely approximated
as possible. Observations involving hunting will be points but other threats usually affect
an area such as a patch of forest or stretch of road — in these cases both the location
and the estimated area affected should be estimated. The evidence should be removed
where appropriate (e.g. cartridges and camp rubbish, camp shelters knocked down) to
avoid ‘double-counting’ on later patrols.

4.7.2.2. Water Resource Conservation and Management Programme
Another major objective of this management strategy is as follows:

e Develop and institute a Water Resource Conservation and Management Programme
to optimize the ability of the BBNP hydrological systems to catch and store water,
which have the potential to affect residents of the key buffer communities,
particularly Steadfast, Alta Vista and Valley Community.

Strengthening the conservation and management of the water resource within the
BBNP is essential also to respond to the increasing threats of pollution and invasive
species that could affect the natural populations. Some water resources are outside the
boundaries of the BBNP and thus beyond the control of STACA, so their management
becomes difficult to adequately address. Meanwhile responsibility for water
management issues is diffuse and compartmentalized — different statutory bodies have
different responsibilities and coordination is weak. Major management actions include
maintaining adequate protection efforts to prevent deforestation within the BBNP sub-
watershed; establishing partnerships with local authorities; monitoring forest cover
change around the BBNP; working with adjacent land holders for forest connectivity;
and instituting control measures to minimize spread of invasive species.
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While water is a necessary part of the BBNP landscape, water overuse and
contamination pose a threat to its ecological integrity. Hurricanes may also stir up
contaminants and significantly increase water contamination. The BBNP Water Resource
Conservation and Management Programme aims to improve the current capacity to
detect and mitigate water contamination and overuse.

Water conservation and management training needs to be conducted for park rangers
and the buffer communities, with the participation of other entities responsible for
managing water resources.

4.7.2.3. Public Use Programme
The public use programme aims primarily to:

e Promote visitation and ensure visitor control and monitoring in order to minimize
visitor impacts to the BBNP resources.

This programme could be a means of covering costs to maintain camping areas and
other visitor facilities and infrastructure, general equipment maintenance and
replacement, and field staff as well as support to specific conservation programmes.

Actions under this programme will be detailed in the medium-term financial plan but
the principal effort lies in:

o Developing and implementing a visitor control and monitoring strategy;

e Developing and enforcing visitor use rules and regulations;

e Promoting the park attractions to encourage visitation;

e |Instituting the park zonation scheme to limit visitor use to areas designated for
that purpose.

These actions could also strengthen the demonstration value of the BBNP for eco-
tourism as a means of supporting protected area conservation. They can also maintain
the STACA headquarters as the base for the other management programmes, and as a
center for training.

4.7.3. Research and Monitoring

Past BBNP research activities have been mostly opportunistic and indirect, or
occasionally may be built into a particular donor-aided project. STACA recognizes the
importance and necessity of research and thus envisions developing an effective
research and monitoring programme for the BBNP, and that can also cross-cut the other
management programmes. Currently, adequate research facilities do not exist at the
BBNP, and STACA’s support and field assistance to researchers might be limited due to
budgetary constraints.
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The aim of the research and monitoring strategy would thus be to:

e Develop and institute a research and monitoring program to integrate science-based
decision-making for adaptive management of the BBNP.

This would include development of a research plan that highlights research priorities for
the BBNP; conducting botanical surveys with the assistance of partner universities and
research institutions (already underway with ECOSUR); monitoring changes in species
composition with the assistance of partner universities and research institutions;
conducting wildlife surveys and monitoring, using camera traps (focusing on the Keel-
billed Motmot and game species); and developing and implementing a comprehensive
water quality monitoring program (already underway with UB)

One area should be emphasized:

Initiation of regular monitoring programmes by STACA staff

This effort has been improving and senior management can continue to encourage field
staff to carry out regular monitoring and collect general data about the park. Other
areas that require re-invigorated and regular data collection include the Gibnut, Red
Brocket Deer, Jaguar, Baird’s Tapir, Great Curassow, and Keel-billed Motmot. Data could
provide valuable information on these species risk categories, hunting impacts, and
range.

The following activities appear both to meet identified management issues and capable
of integration with the normal duties of the park rangers and other staff:

e Record sightings (by species and by number) of large mammals such as the jaguar
and tapir, and other notable species. Records should be made on a standardized
data-sheet to allow comparison.

Monitoring of Jaguar and Baird’s Tapir
0 The method of linear paths of 2.5 km in length should be used, and all
evidence and identifiable traces, such as footprints and excreta counted.
Sampling should be conducted during the day, typically starting at dusk, and
the routes sampled, at least, once per month.

O To avoid overestimating the abundance of species, it is recommended that
the directions set out by Bolafios and Naranjo (2001) be used. These consist
of counting tracks (series of tracks), and no individual traces, for the Jaguar.
For the Baird’s tapir, it is recommended that a measure of the width of the
claw of the third finger be taken. For all species groups of tracks with a
minimum of 100 m apart should be considered as different individuals.
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0 The same linear paths will serve to register the viewed organisms. In this
case, during the sighting of the animals, take the number of individuals
observed and the perpendicular distance between the animal and the route
(Bolafios & Naranjo, 2001). The sampling effort will be the number of
traces/kilometer and the number of individuals/kilometer?.

Monitoring of Keel-billed Motmot and Great Curassow

0 The point counts technique described by Rangel and Pineda (2010) is
suggested. This requires the counting of birds in 10 points per transect. Each
point count must be separated by a minimum distance of 200 m to avoid
double counting of individuals. This sampling consists of carrying out the
records of the species in a fixed radius area of 25 m during periods of
between 5 and 10 minutes. The sample period spans cover the early hours of
the morning (about 15 minutes after sunrise to 11:00 am), when the highest
bird activity is observed and that remains constant over all visits (Ralph, et
al., 1996). To carry out this sampling in BBNP, prospecting paths are required
and potential areas that the species occupies need to be identified.
Considering the recommendations of Thomas, et al. (2002), the sampling
effort will be measured as counting points/kilometer.

e Location of wildlife concentrations (e.g. bat and bird roosts, feeding areas and
breeding sites) near the waterfall and along the creek and river, with regular
records of levels of use by time of day and by season. Again, these observations
can be combined with visits and are indeed intended to act as a check on visitor
impacts.

e Regular checks on traditional breeding sites (e.g. the Keel-billed Motmot) to
obtain data on seasonality and breeding success.

4.7.4. Institutional Strengthening and Management

This strategy has to do with enhancing and improving the BBNP’s organizational
structure and processes, improving executive decision-making, as well as building a
strong support structure to enable the work at the protected area to be effectively and
efficiently carried out.

The following three key programmes form the main elements of this Institutional
Strengthening and Management Strategy for the next five years: 1) Resource
Mobilization Strategy, 2) Marketing, and 3) Human Resources. A fourth component
focuses on reviewing Management Performance on a periodic basis.

The objectives of this strategy are as follows:
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e Implement a resource mobilization strategy for the BBNP and STACA in order to
diversify the BBNP’s funding base and ensure the continuity and sustainability of the
BBNP’s management programs;

e Improve the branding and marketing of the BBNP in order to generate greater
support for the BBNP and its management programs;

e Manage and enhance the human resources of the BBNP and STACA in order to
optimize employee performance in service of the BBNP’s conservation objectives
and ensure that BBNP and STACA have sufficient staff for effective management and
biodiversity conservation; and

e Conduct annual review of management activities in order to ensure compliance with
the management plan and make adjustments as necessary (adaptive management).

4.7.4.1.  Resource Mobilization Programme

Before STACA can engage in fundraising to support its work at BBNP, it is important to
prepare a medium-term financial plan for the protected area. This plan will project
income and expenditure for the BBNP over the next five years, based on past work as
well as on the activities laid out in this management plan. It is important that the
medium-term financial is guided by STACA’s strategic plan. Since such a strategic plan is
not in place, it is important that this be put in place before the development of the
medium-term financial plan.

The financial plan will lay the foundation for the development of a comprehensive
fundraising strategy for the BBNP, and will focus on both external funding and self-
generated funding. The management of the protected area has been financed in most
part from external funding (grants). This situation does not bode well for self-reliance if
grant funding and funding sources are not diversified. Examples of self-generated
funding initiatives include park entry and user fees, tourism concessions, STACA
membership fees and corporate sponsorships, donations and in-kind support, payment
for ecological services (e.g., water provision), and other means.

Tourism concessions may present a promising and lucrative opportunity for BBNP. While
STACA may not have the capacity to operate tourism concessions such as tour
operations (including guided tours) and adventure lodges, it could negotiate with the
GOB to enter into agreements with third parties to do so. Revenue to the park would
come from concession fees, as well as park entry and user fees. STACA could also
operate a well-designed gift shop within the park. The main highlight of such facilities
would be a chance to see the elusive and rare Keel-billed Mot Mot. This species is highly
sensitive to human activity, which suggests that visitation into the park would need to
be well regulated and controlled.

BBNP serves as the primary water source for its three buffer communities — this in effect
is an ecological service provided to the communities. The community Water Boards
have been charging a fixed water consumption fee to residents. However, STACA has
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not been paid for protecting the source of the water — a service that it has been
providing ever since the creation of the park. It is recommended that STACA and the
Water Boards, with support from the appropriate GOB agencies, negotiate a mutually
beneficial agreement where both entities would be paid for the service that each
provides: STACA as the manager of the source of the water, and the Water Boards as
the water distributor and consumption regulator.

A membership program may not be a viable revenue generation option for STACA given
the small population of its buffer communities. However, STACA could engage the Citrus
Products of Belize Ltd (CPBL), Belize’s premier citrus processor providing concentrated
juices and premium not-from-concentrate juices and citrus by-products, with a view to
securing long-term support from CPBL through a corporate social-environmental
responsibility program. Likewise, the Citrus Growers Association (CGA), which owns on
behalf of growers 51% of the shares in CPBL, could be engaged to support the work of
STACA at BBNP.

4.7.4.2. Marketing Programme
This strategy aim to:

e Improve the branding and marketing of the BBNP in order to generate greater
support for the park and its management programs.

This will be done via a marketing and promotion strategy for BBNP. This strategy will
include the implementation of a community relations plan as well as a broader
communications plan geared at promoting the work and highlighting the achievements
of STACA to a wider audience.

Increased awareness of STACA’s work at BBNP — in particular the protection of the water
source of the communities and wildlife conservation activities — via a well-designed and
sustained public relations program would aim to increase popular support for the park
among the communities.

In order to reach out to a wider audience, STACA will implement a comprehensive
communications plan that will take advantage of multiple print and electronic media
platforms, such as print and e-newsletters, press releases, social media (i.e., a Facebook
page), and a website. The website and Facebook page would be linked to those of
APAMO and other partner agencies (such as tour companies and hotels). A website
should be in place in 2015 with support from APAMO.

The marketing programme is highly connected to the resource mobilization programme.
It will be easier for STACA to generate opportunities for financial support from domestic
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and international sources if information about its work and achievements are regularly
posted and shared and kept in the public domain.

4.7.4.3. Human Resources Programme

The human resources programme of the BBNP aim to:

e Manage and enhance the human resources of the BBNP and STACA in order to
optimize employee performance in service of the BBNP’s conservation objectives
and ensure that BBNP and STACA have sufficient staff for effective management and
biodiversity conservation.

The programme will focus on training, improving staff performance, and developing a
fair compensation framework for staff. Major actions will be as follows:

e Conduct regular training for STACA Board members focusing on leadership
development;

e Conduct a comprehensive training needs assessment of BBNP employees
(identification of gaps) for effective management of the BBNP;

e Implement training program for BBNP employees;

e Prepare clear and detailed Terms of Reference (job descriptions) for all staff posts;

e Develop Compensation Framework including compensation philosophy and pay
policy;

e Complete the Administrative and Personnel Policy Manual currently being
developed with APAMOQ’s support; and

o Develop performance evaluation framework for staff.

Instituting a hiring policy at BBNP that favors residents from neighboring communities
would go a long way to generate local support for the BBNP and its management.

4.7.4.4. Review of Management Performance

For management of the BBNP to be effective and on track, there will need to be periodic
review of the management plan. This will be carried out as follows:

e Conduct management effectiveness assessments on an annual basis (using the
METT tool), for submission to the Forest Department;

e Conduct “Measures of Success” monitoring;

e Preparation and review of annual work plans; and

e Comprehensive review of the management plan after 2.5 years and after 5 years.
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4.8. Management Actions and Timeline

Management Actions

Responsibility

Year

2015/16

2016/17

2017/18

2018/19

2019/20

>

Objective #1: Implement an environmental education and communication strategy that focuses on the ecological importance

and economic contributions of the BBNP

Rationale: To make local communities and the general public understand the ecological and economic value of the BBNP and its

resources

1. Design and implement an environmental
education and awareness program for the BBNP
buffer communities (including schools) that
focuses on watershed management and
protection

STACA Board and
Staff members,
Volunteers, Interns

v

v

v

v

v

v

2. Develop and implement a climate change
adaptation awareness strategy that focuses on
the BBNP buffer communities

STACA Board and
Staff members;
Volunteers, Interns

v

v

v

v

Objective #2: Implement a sustainable livelihoods capacity building program

Rationale: To build knowledge, skills, and experience that would foster economic resilience and appreciation for BBNP among

the buffer communities

1. Conduct entrepreneurship and innovation BELTRAIDE SBDC, \/ \/ \/ \/
training for SMEs and alternative livelihoods Consultant(s)

2. Develop and implement capacity building Agriculture
training programs on best farming practices Department,  CGA, v v v
including Integrated Pest Management (IPM) Consultant(s)

3. Facilitate the development of community STACA Board and \/ \/ \/ \/ \/
emergency preparedness and response plans Staff members;
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Management Actions

Responsibility

Year

2015/16

2016/17

2017/18

2018/19

2019/20

with community involvement and participation

Volunteers, Interns

4. Support community efforts to establish
alternative livelihood opportunities for Steadfast, | STACA Board v v
Alta Vista and Valley Community

5. Promote entrepreneurship development through

partnerships with BELTRAIDE, etc.

STACA Board

v

v

Objective #3: Foster strategic alliances with community groups, partner agencies and policy makers

Rationale: To support the management of the BBNP, and strengthen economic and climate change resilience

1.

Maintain an active involvement within APAMO to
lobby GOB for technical and financial resources
to support BBNP’s management

STACA Board

v

v

v

v

Through APAMO, lobby the Forest Department
and MFFSD for the strengthening of the BBNP co-
management agreement with clearly delineated
responsibilities for all parties

STACA Board

v

v

Expand and formalize collaboration with the
Water Boards of the BBNP buffer communities
for the proper and wise use of water supply

STACA Board

Establish partnerships with the Agriculture
Department and agriculture research institutions
to promote climate resilient sustainable farming
(better crop varieties, increase yields and cost
reduction) with appropriate technology within
BBNP buffer communities

STACA Board
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Year
Management Actions Responsibility 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20
5. Create linkages with relevant institutions for the
provision of micro-financing, agro-processing, STACA Board v v v
and marketing opportunities
6. Collaborate with the citrus industry to address

the direct effects of climate change on the citrus
industry

STACA Board

v

v

Objective #4: Strengthen the resource protection and enforcement program at the BBNP

Rationale: To deter and eliminate encroachments and illegal incursions into the protected area

1. Maintain increased surveillance and monitoring STACA Rangers \/ \/ \/ \/ \/
within the BBNP via regular ranger patrols
2. Strengthen surveillance and monitoring and
; & ¢ Iati thin th & ) STACA Rangers,
enforcement of regulations within the BBNP via Forest Department, \/ \/ \/ \/ \/
periodic joint patrols with enforcement agencies | pglice Department
(such as the Forest Department)
3. Procure and maintain field equipment to support
protection efforts (e.g., hiking gear, camping STACA Rangers, PACT v v v v
gear, GPS units, etc.)
4. Increase protection immediately after a natural
h hurri fadi STACA Rangers,
event (such as a hurricane) as part of a disaster Forest Department, As Needed

preparedness and response plan (e.g., suspend
park visitation, outreach strategy)

Police Department

Objective #5: By 2016, develop and implement a water resource conservation and management program

Rationale: To optimize the ability of the BBNP hydrological systems to catch and store water.
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Year
Management Actions Responsibilit
& P y 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 | >
1. Maintain adequate protection efforts to prevent | STACA Rangers,
deforestation within the BBNP sub-watershed Forest Department, v v v v v v
Police Department
2. Establish and maintain partnerships with local STACA Board \/ \/ \/ \/ \/ \/
authorities
3. Monitor forest cover change around the BBNP STACA Rangers,
Volunteers, Interns, \/ \/ \/ \/ \/ \/
Forest Department
4. Work with adjacent land holders for forest STACA Board \/ \/ \/ \/ \/
connectivity
5. Institute control measures to minimize spread of | STACA Rangers, \/ \/ \/ \/ \/

invasive species

Forest Department

Objective #6: By 2018, design and institute a public use program for the BBNP

Rationale: To promote visitation and ensure visitor control and monitoring in order to minimize visitor impacts to the BBNP

resources

1.

Develop and implement a visitor control and
monitoring strategy

STACA Board, Forest
Department

v

N

v

N

v

v

2. Develop and enforce visitor use rules and STACA Board, Forest \/ \/ \/ \/ \/ \/
regulations Department

3. Promote the park attractions to encourage STACA Board \/ \/ \/ \/ \/
visitation

4. Institute the park zonation scheme to limit visitor \/ \/ \/ \/ \/

use to areas designated for that purpose

STACA Board
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Year

Management Actions Responsibility

2015/16 \ 2016/17 \ 2017/18 \ 2018/19 \ 2019/20 | >

Objective #7: By 2017, develop and institute a research and monitoring program for the BBNP

Rationale: To integrate science-based decision-making for adaptive management of the BBNP

1. Develop a research plan that highlights research
priorities for the BBNP

] o ) STACA Board and v
(The actions that follow in this section were Management
determined to be research priorities by the
planning team.)
2. Conduct botanical surveys with the assistance of | STACA Rangers,
partner universities and research institutions ECOSUR, UB-ERI

3. Monitor changes in species composition with the

STACA Rangers,
assistance of partner universities and research ECOSUR. UB-ERI \/ \/ \/ \/ \/

institutions
4. Conduct wildlife surveys and monitoring, using STACA Rangers, \/
camera traps (focusing on the Keel-billed Mot ECOSUR. UB-ERI

Mot and game species)

5. Develop and implement a comprehensive water STACA Rangers, UB

guality monitoring program

Objective #8: Implement a resource mobilization strategy for the BBNP and STACA

Rationale: To diversify the BBNP’s funding base and ensure the continuity and sustainability of its management programs

1. Develop a medium-term applied strategic plan STACA Board, v
for STACA Consultant(s)

2. Develop a medium-term financial plan for the STACA Board, v
BBNP and STACA, which projects income and Consultant(s)
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Year

Management Actions Responsibilit
g P v 2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20 | >

expenditure over the next five years

3. Based on this financial plan, develop and
implement a comprehensive fundraising strategy | STACA Board, \/ \/ \/ \/ \/
for BBNP which focuses on self-generated and Consultant(s)

external funding

Objective #9: Improve the branding and marketing of the BBNP

Rationale: To generate greater support for the BBNP and its management programs

1. Design and implement a marketing and STACA Board, \/
promotion strategy for BBNP Consultant(s)
2. |Institute a public relations program geared at STACA Board, v v v v v

building better relations with buffer communities | Consultant(s)

3. Complete website for STACA and BBNP, linked to
the websites of other protected area STACA, APAMO ‘/
management and tourism agencies

Objective #10: Manage and enhance the human resources of the BBNP and STACA

Rationale: To optimize employee performance in service of the BBNP’s conservation objectives and ensure that BBNP and STACA
have sufficient staff for effective management and biodiversity conservation

1. Conduct regular training for STACA Board

Consultant(s) \/ \/ \/ \/

members focusing on leadership development

2. Conduct a comprehensive training needs
assessment of BBNP employees (identification of | STACA Board, PACT v
gaps) for effective management of the BBNP

3. Implement training program for BBNP employees | consultant(s) \/ \/ \/ \/ \/
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Year
Management Actions Responsibility
2015/16 | 2016/17 | 2017/18 | 2018/19 | 2019/20

4. Prepare clear and detailed Terms of Reference STACA Board \/

(job descriptions) for all staff posts
5. Develop Compensation Framework including STACA Board \/

compensation philosophy and pay policy
6. Complete the Administrative and Personnel STACA, APAMO \/

Policy Manual
7. Develop performance evaluation framework for

staff

STACA Board

v

Objective #11: Conduct annual review of management activities

Rationale: To ensure compliance with the management plan and make adjustments as necessary (adaptive management)

1. Conduct management effectiveness assessments
on an annual basis (using the METT tool), for STACA ~ Board  and \/ \/ \/ \/ \/
. Management
submission to the Forest Department
2. Conduct “Measures of Success” monitoring STACA Board and \/ \/
Management
3. Preparation and review of annual work plans STACA Board and \/ \/ \/ \/ \/ \/
Management
4. Review of management plan after 2.5 yearsand | STACA Board and v v
after 5 years Management

71
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4.9. Monitoring and Review
Monitoring and review can operate at three levels:

e Managerial efficiency in implementing planned activities —i.e. is what is planned
under each programme actually carried out?

e Overall effectiveness of the management regime as organized under the
management plan — do these activities add up to a better managed site?

e Success of conservation strategies in containing or reducing levels of threat
acting on conservation targets — are the strategies properly targeted, with
management improvement leading to improvement in conservation status?

4.9.1. Monitoring managerial effectiveness
The management plan is only a guiding document, setting out a framework for the
different actions. Actual implementation is affected by a range of factors that cannot be
foreseen up to five years ahead, notably funding availability and the need in practice to
modify detailed actions to the terms of financing agreements while maintaining the
overall policy thrust.

The principal working documents at this level could be the medium-term financial plan
and applied strategic plan (not yet developed) covering the budget for the organization
and for individual programmes. These could then be supported by periodic reports,
submitted to the Board of Directors and usually also required by the funding agency
concerned. The cross-check is the key monitoring mechanism for management
efficiency, allowing timely remedial action as and when necessary.

4.9.2. Monitoring management effectiveness

The two primary means of assessing overall management effectiveness (self-assessment
of Management Effectiveness and Review of Management Success) could be used for
this plan. These exercises should be repeated at the end of the first and third years of
the lifetime of the plan, and again in the fifth in preparation for the subsequent plan.
The first assessment gives the opportunity for early revision/overhaul of programmes
where necessary and the second is essentially a mid-term review, allowing re-
orientation as required. The third assessment represents the final assessment of
management performance over the planning period.

4.9.3. Monitoring conservation success

The aim here is to check that management effectiveness results in conservation gains
and is checked by repeating the conservation planning analysis during the third year as a
mid-term review and again in the fifth as a final assessment. The target is to maintain an
overall ‘good’ to “very good” score for the site. Key indicators must be utilized and the
assessment must include any new assessments that may have been undertaken on the
conservation status of BBNP ecosystems. Indications during the mid-term assessment of
slippage in individual scores for viability assessment of conservation targets signal the
need for urgent reappraisal of management actions, if necessary extending to strategic
review.
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The following additional monitoring and review actions are suggested:

1. The STACA Director should collect monthly reports of activities undertaken by
employees, members and volunteers

2. BBNP Management Objectives should be consulted frequently to ensure that
activities undertaken are reaching those objectives

3. The activities to achieve the objectives should be adjusted to the BBNP management
budget

4. Institute formats to record and monitor programme activities

5. Keep stakeholder communities informed of BBNP management goals, objectives and
activities
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4.10. Financing - Indicative Budget

Indicative Budget

Management Actions
(Annual)

Objective #1: Implement an environmental education and communications strategy that
focuses on the ecological importance and economic contributions of the BBNP

Rationale: To make local communities and the general public understand the ecological and
economic value of the BBNP and its resources

1. Implement an environmental education program for the BBNP buffer
communities that focuses on watershed management and protection

2. Implement a community awareness program that focuses on school
presentations and community presentations and events

3. Develop and implement a climate change adaptation awareness strategy
that focuses on the BBNP buffer communities

Objective #2: Implement a sustainable livelihoods capacity building program

Rationale: To build knowledge, skills, and experience that would foster economic resilience and
appreciation for BBNP among the buffer communities

1. Conduct entrepreneurship and innovation training (SMEs and alternative
livelihoods)

2. Develop and implement capacity building training programs on best
farming practices

3. Facilitate the development of community emergency preparedness and
response plans with community involvement and participation

4. Train farmers in Integrated Pest Management (IPM) including the use of
natural pest control measures

5. Support community efforts to establish alternative livelihood

opportunities for Steadfast, Alta Vista and Valley Community

Objective #3: Foster strategic alliances with community groups and partner agencies and
among policy makers

Rationale: To support the management of the BBNP, and strengthen economic and climate
change resilience

1. Maintain a active involvement within APAMO to lobby GOB for technical
and financial resources to support BBNP’s management

2. Through APAMO, lobby the Forest Department and MFFSD for the
strengthening of the BBNP co-management agreement with clearly
delineated responsibilities for all parties

3. Expand and formalize collaboration with the Water Boards of the BBNP
buffer communities for the proper and wise use of water supply

4. Establish partnerships with the Agriculture Department and agriculture
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Management Actions

Indicative Budget
(Annual)

research institutions to promote climate resilient sustainable farming
with appropriate technology within BBNP buffer communities

5. Partnership with agriculture research institutions to assist in providing
better crop varieties, increase yields and reduce cost (farming methods)

6. Create linkages with relevant institutions for the provision of micro-
financing, agro-processing, and marketing opportunities

7. Collaborate with the citrus industry to address IPM and direct effects on
the citrus industry

8. Promote entrepreneurship development through partnerships with

BELTRAIDE, etc.

Objective #4: Strengthen the resource protection and enforcement program at the BBNP

Rationale: To deter and eliminate encroachments and illegal incursions into the protected area

1. Maintain increased surveillance and monitoring within the BBNP via
regular ranger patrols

2. Strengthen surveillance and monitoring and enforcement of regulations
within the BBNP via periodic joint patrols with enforcement agencies
(such as the Forest Department)

3. Procure and maintain field equipment to support protection efforts (e.g.,
hiking gear, camping gear, GPS units, etc.)

4. Increase protection immediately after a natural event (such as a

hurricane) as part of a disaster preparedness and response plan (e.g.,
suspend park visitation, outreach strategy)

Objective #5: By 2016, develop and implement a water resource conservation and
management program

Rationale: To optimize the ability of the BBNP hydrological systems to catch and store water.

1.

Maintain adequate protection efforts to prevent deforestation within the
BBNP sub-watershed

Establish partnerships with local authorities

Monitor forest cover change around the BBNP

Work with adjacent land holders for forest connectivity

2
3
4.
5

Institute control measures to minimize spread of invasive species

Objective #6: By 2018, design and institute a public use program for the BBNP

Rationale:

minimize visitor impacts to the BBNP resources

To promote visitation and ensure visitor control and monitoring in order to

1.

Develop and implement a visitor control and monitoring strategy
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Management Actions

Indicative Budget

(Annual)
2. Develop and enforce visitor use rules and regulations
3. Promote the park attractions to encourage visitation
4. |Institute the park zonation scheme to limit visitor use to areas

designated for that purpose

Objective #7: By 2017, develop and institute a research and monitoring program for the BBNP

Rationale: To integrate science-based decision-making for adaptive management of the BBNP

1. Develop aresearch plan that highlights research priorities for the BBNP
(The actions that follow in this section were determined to be research
priorities by the planning team.)

2. Conduct botanical surveys with the assistance of partner universities and
research institutions

3. Monitor changes in species composition with the assistance of partner
universities and research institutions

4. Conduct wildlife surveys and monitoring, using camera traps (focusing on
the Keel-billed Mot Mot and game species)

5. Develop and implement a comprehensive water quality monitoring

program

Objective #8: Implement a resource mobilization strategy for the BBNP and STACA

Rationale: To diversify the BBNP’s funding base and ensure the continuity and sustainability of

its management programs

1. Develop a medium-term applied strategic plan for STACA

2. Develop a medium-term financial plan for the BBNP and STACA, which
projects income and expenditure over the next five years

3. Based on this financial plan, develop and implement a comprehensive

fundraising strategy for BBNP which focuses on self-generated and
external funding

Objective #9: Improve the branding and marketing of the BBNP

Rationale: To generate greater support for the BBNP and its management programs

1. Design and implement a marketing and promotion strategy for BBNP

2. |Institute a public relations program geared at building better relations
with buffer communities

3. Complete website for STACA and BBNP, linked to the websites of other

protected area management and tourism agencies

Objective #10: Manage and enhance the human resources of the BBNP and STACA
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Indicative Budget

Management Actions
(Annual)

Rationale: To optimize employee performance in service of the BBNP’s conservation objectives
and ensure that BBNP and STACA have sufficient staff for effective management and
biodiversity conservation

1. Conduct regular training for STACA Board members focusing on
leadership development

2. Conduct a comprehensive training needs assessment of BBNP employees
(identification of gaps) for effective management of the BBNP

3. Implement training program for BBNP employees

4. Prepare clear and detailed Terms of Reference (job descriptions) for all
staff posts

5. Develop Compensation Framework including compensation philosophy
and pay policy

6. Complete the Administrative and Personnel Policy Manual

7. Develop performance evaluation framework for staff

Objective #11: Conduct annual review of management activities

Rationale: To ensure compliance with the management plan and make adjustments as
necessary (adaptive management)

1. Conduct management effectiveness assessments on an annual basis
(using the METT tool), for submission to the Forest Department

2. Conduct “Measures of Success” monitoring

3. Preparation and review of annual work plans

4. Review of management plan after 2.5 years and after 5 years
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4.11. Indicative Budget (Staff Salaries)

The indicative staff budget is shown below for Years 1 through 5. Annual figures are

shown.

Indicative
Staff Post Annual Budget
(Gross Salaries)

Coordinator 24,000
Administrative Assistant/Office Manager 12,000
Head Ranger 15,000
Rangers (512,000 X 3) -- Year 1 36,000
+ Rangers (513,200 X 4) — from Year 3 52,800
+ Rangers (514,400 X 5) — from Year 5 72,000
Field Naturalists (Tour Guides) (512,000 X 1) — Year 2 12,000
+ Field Naturalists (Tour Guides) (512,000 X 2) — from 24,000
Year 3

Field Research Coordinator (Intern) — from Year 2 12,000

GRAND TOTAL (Year 1)
GRAND TOTAL (Year 2)
GRAND TOTAL (Year 3)

GRAND TOTAL (Year 4)
GRAND TOTAL (Year 5)

$87,000
$111,000
$139,800
$139,800
$159,000

78
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Appendix I. Stakeholder Analysis
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Appendix II. Community Consultations

Introduction

Although the BBNP is a formally established protected area and with clear land tenure
there is certain degree of relationship between the communities and the park whether
based on their extraction, albeit unauthorized, or the continuity their lands provide to
the protected area. Their use of their own lands, mostly for agricultural purposes,
affects or has the potential to affect the integrity of the forest and biodiversity of the
BBNP.

Community Consultations

The communities adjacent to the BBNP are ethnically but have now become
predominantly Mestizo or Hispanic. This ethnic shift is mainly due to the large number
of immigrant workers brought in by the banana and citrus industries in the region. The
formal and official leadership of the various communities were invited to attend. At
least 2 representatives from the village council of each adjacent community were
invited. Other informal community leaders were also invited to participate. Based on
experience, widespread community participation in public meetings is not the norm in
the local communities.

The overall objective of the community consultations was: to get the views and
concerns of the communities, advice and input on the development and
implementation of the management plan, and to understand the socio-economic
context. Each of the sessions were guided by three broad topics that sought to establish
the relationship of the respective communities with the BBNP. The broad topics are:

e Familiarity & Relationship with BBNP (Awareness, Benefits and Concerns)

e Socio-Economic Context of Local Communities (Importance of the Forests and
Conservation)

e Opportunities for Future Collaboration (Community Understanding and
Awareness of the BBNP)

Community consultations meetings were held with the following communities at the
following location and dates.

Communities Venue Date Attendance
Consultation 1: Community Center, | Saturday, April 17
Alta Vista, Alta Vista 18, 2015

Steadfast, Valley

Community.

Consultation 2:

Alta Vista,

Steadfast, Valley
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Community.

Attendance
The following persons were in attendance at Consultation #1.

P wnNhe

Anthony Hislop (AH)
Dwight Montero (DM)
Anthony Romero (AR)

Byron Sanchez (BS)

Lucinda Choc (LC)

Alvin Sanchez (AS)
Aroldo Augustin (AA)
Mancell Lopez (ML)
Gabby

Sharon Moreira (SM)
David Cruz (DC)

Soley Evans (SE)

Darrel Audinette (DA)
Osmany Salas (OS)
Valentino Shal (VS)
Michael Somerville (MS)

STACA Chairman

STACA BOD — Steadfast Village
STACA BOD, CPBL

Secretary, Alta Vista Village
Council

Community Health Worker,
Steadfast Village

Treasurer, Alta Vista

Alta Vista Village Council
Visitor, Steadfast Village
Visitor, Steadfast Village

Task Member, Steadfast village
BOD, Steadfast Village

Women of the Rain Forest and
Conservation, Steadfast Village
PACT

Consultant

Consultant

Consultant

The following persons were in attendance at Consultation #2.
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Appendix III. Conservation Target Viability Assessment

The assessment follows the Conservation Action Planning (CAP) process developed by The
Nature Conservancy and adopted by the National Protected Areas Policy and System Plan.

1. Conservation Targets

Conservation Targets

These are specific species and natural systems that the BBNP will focus on as being
representative of its overall biodiversity. These conservation targets will be the basis for
setting goals, carrying out conservation actions, and measuring conservation effectiveness.
In theory — conservation of these targets will ensure the conservation of all the native
biodiversity within the BBNP.

Conservation Target

1 Tropical Evergreen Seasonal Broadleaf
Lowland Hill Forest
2 Freshwater Ecosystem

3 Keel-billed Motmot

2. Viability Assessment:
The conservation targets are carefully looked at to determine how to measure their “health”
over time.

Key Ecological Attributes
These are certain characteristics that are critical aspects of the conservation target’s biology
or ecology that if missing or altered, would lead to the loss of the target over time.

Categories:
e Size: A measure of the area or abundance of the conservation target's occurrence.

e (Condition: A measure of the biological composition, structure and biotic interactions
that characterize the occurrence of a conservation target

e Landscape context: An integrated measure assessing the degree to which the large-scale
processes maintaining the target are operational:

0 Ecological processes: natural disturbance regimes; hydrological and water chemistry
regimes; weather regime (seasonality, intensity...); fire regime

0 Connectivity: access to habitats and resources; connectivity among communities
and ecosystems; ability to respond to environmental change through dispersal or
migration

Indicators
These are specific, measurable characteristics of the key ecological attributes.
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Indicator Rating:
e Very Good: Ecologically desirable status; requires little intervention for maintenance

e Good: Indicator within acceptable range of variation; some intervention required for
maintenance

e Fair: Outside acceptable range of variation; requires human intervention
e Poor: Restoration increasingly difficult; may result in local extinction of target

Acceptable Range of Variation

This is the range of variation for each attribute (or technically its indicators) that would allow
the conservation target to persist over time — a range in which the attribute has good or
very good status.

Current and Desired Status of each Ecological Attribute

The current status of each target is determined by identifying how the target is doing today,
and the desired status of each target is determined by considering what a “healthy state”
might look like.
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Assessment of Conservation Target Viability

Current Curr
Conserv Catego Key Very Indicator ent
ation Attribut | Indicator Poor Fair Good .
e ry e Good Measure Ratin
ment
Tropical Landsc | Forest Number Over 251-400 | 101-250 | Less 10% (200
Evergree | ape connecti | of acres | 400 acres acres than acres)
n Contex | vity of acres 100 wamil
Seasonal | t degrade acres exist
Broadlea d forest
f (wamils)
Lowland
Hill
Forest
Conditi | Wildlife Populati Populati | Populati | Populati | Populati | Current
on composi | on of | onslow ons ons ons are | populatio
tion and | game slightly within at n of
structur | species less accepta | optimu game
e than ble m species
accepta | range appears
ble very
good
Size Extent Number 500 501- 1001- Over 85%
of forest | of acres | acres 1000 1499 1500 (1,700
of forest acres acres acres acres)
exists
Freshwa Landsc | Water Presence
ter ape chemist | of
Ecosyste | Contex | ry sediment
m t S,
organic
matter,
contamin
ants
(bacterial
and
chemical
)
Conditi | Fish Populati Populati | Populati | Populati | Populati
on species ons of | on on on on
composi | gobies structur | structur | structur | structur
tion and e and|e and |e and [ e and
structur composi | composi | composi | composi
e tion tion tion tion at
above slightly within desired
accepta below accepta status
ble accepta ble
range ble range
range
Size Extent Number 8 sq km
of sub- | of acres for Billy
watersh | covered Barquedi
ed by sub- er  sub-
watershe watershe
d d area.
Current
50% in
BBNP but
desire
55%
(other
5% is
upper

catchme

Source

Expert
Knowle
dge

Expert
Knowle
dge

Desir
ed
Ratin
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Current
Conserv Catego Key Very Indicator
ation Attribut | Indicator Poor Fair Good
ry Good Measure
Targets e
ment
nt area of
the
BBNP)
Keel- Landsc | Access Presence
billed ape to of
Motmot Contex | habitats | nesting
t and banks
resourc within
es BBNP
Size Populati | Number Less 10-14 15-19 More 16-20
on size | of than 10 than 20 individual
and individua s (in
dynamic | Is sighted upper
s and Mullins
heard River
Basin -
2000 ha)

Curr
ent
Ratin

Source

Expert
Knowle
dge

Desir
ed
Ratin
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Viability Summary

Landscape

Conservation Targets
& Context

Condition Size Viability Rank

Tropical Evergreen Seasonal
Broadleaf Lowland Hill Forest

Freshwater Ecosystem

Keel-billed Motmot

Project Biodiversity Health Rank

3. Threats to Conservation Targets
The factors that immediately affect the conservation targets are identified and ranked in order
to concentrate conservation actions where they are most needed.

Stresses

These are degraded key ecological attributes (or attributes that are out of their acceptable range
of variation) that result directly or indirectly from human sources, and are likely to destroy or
seriously reduce the health of the conservation targets.

e Scope: The level of damage to the conservation target that can reasonably be expected
within 10 years under current circumstances (i.e., given the continuation of the existing
situation)

0 Very High - The threat is likely to be widespread or pervasive in its scope and
affect the conservation target throughout the target's occurrences at the site

O High - The threat is likely to be widespread in its scope and affect the
conservation target at many of its locations at the site

0 Medium - The threat is likely to be localized in its scope and affect the
conservation target at some of the target's locations at the site

0 Low - The threat is likely to be very localized in its scope and affect the
conservation target at a limited portion of the target's location at the site

e Severity: The area of conservation target that can reasonably be expected to be
damaged within 10 years under current circumstances (i.e., given the continuation of
the existing situation)

0 Very High - The threat is likely to destroy or eliminate the conservation target
over some portion of the target's occurrence at the site

O High - The threat is likely to seriously degrade the conservation target over
some portion of the target's occurrence at the site
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Medium - The threat is likely to moderately degrade the conservation target
over some portion of the target's occurrence at the site

Low: The threat is likely to only slightly impair the conservation target over
some portion of the target's occurrence at the site

Target #1 — Tropical Evergreen Seasonal Broadleaf Lowland Hill Forest

Stresses Severity Scope Stress Use.r
Rank Override
Reduced forest cover Low Low
Reduction of game species Medium Medium
Reduced forest connectivity Low Low
Target #2 -- Freshwater Ecosystem
Stresses Severity Scope Stress Use.r
Rank Override
Limited extent of sub-watershed Very High | Very High
Reduced water quality Medium Medium
Altered composition of aquatic species Medium Low
Target #3 -- Keel-billed Motmot
Stresses Severity Scope Stress Use.r
Rank Override
Reduced population size High High High
Limited/reduced access to resources Medium Medium Medium

Sources of Stress (Direct Threats)
The proximate activities or processes that directly have caused, are causing or may cause
stresses and thus the destruction, degradation and/or impairment of conservation targets.

e Contribution: The expected contribution of the source, acting alone, to the full
expression of a stress under current circumstances (i.e., given the continuation of the
existing situation)

0]

o

Very High - The source is a very large contributor of the particular stress
High - The source is a large contributor of the particular stress
Medium - The source is a moderate contributor of the particular stress

Low - The source is a low contributor of the particular stress
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e rreversibility: The degree to which the effects of a source can be restored

0 Very High - The source produces a stress that is not reversible (e.g. wetlands
converted to a shopping center)

O High - The source produces a stress that is reversible, but not practically
affordable (e.g. wetland converted to agriculture)

0 Medium - The source produces a stress that is reversible with a reasonable
commitment of resources (e.g. ditching and draining of wetland)

0 Low - The source produces a stress that is easily reversible at relatively low cost
(e.g. off-road vehicles trespassing in wetland)
Critical Threats
Combining the ratings of the stresses and sources of stress (direct threats) produces the critical
threats affecting the conservation targets. The direct threats that are highest ranked (often the
“very high” and “high” rated threats) are the critical threats.

Target #1 -- Tropical Evergreen Seasonal Broadleaf Lowland Hill Forest

Reduce | Reductio Reduced Threat
Threats - Sources of d n of forest to
Stress forest game connectivit Target
cover species y Rank
Stresses #.. 1 2 3
Rank.. [NNEOWAN] Medium [NEOWINN

1| Threat Palm harvesting

Contribution Low

Irreversibility Low

Threat Rank

(override)

Threat Rank - - -
2 | Threat Lack of political will

Contribution Low

Irreversibility Low

Threat Rank

(override)

Threat Rank - - -
3 | Threat Chemical fishing

Contribution Medium

Irreversibility Medium

Threat Rank

(override)

Threat Rank - - -
4 | Threat Hunting

Contribution Medium

Irreversibility Medium

Threat Rank

(override)

Threat Rank - _ -
5 | Threat Fire in wamil areas
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Medium

Irreversibility

High

Threat Rank
(override)

Threat Rank

Target #2 -- Freshwater Ecosystem

Limited Altered
Threats - Sources of extent of | Reduce | compositi Threat
. sub- d water on of to
watershe | quality aquatic Target
d species Rank
Stresses #. 1 2 3

Rank..

Threat Lack of political will
Contribution Very High
Irreversibility Medium

Threat Rank (override)

Threat Rank

Threat

Chemical fishing

Contribution

High

Very High

Irreversibility

Medium

Very High

Threat Rank (override)

Threat Rank

Threat

Visitor impacts

Contribution

Medium

Irreversibility

Medium

Threat Rank (override)

Threat Rank

Threat Logging operations
L Very
Contribution High
- Very
Irreversibility High
Threat Rank (override)

Threat Rank
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Target #3 -- Keel-billed Motmot

Reduced | Limited/reduc lilre13
Threats - Sources of . to
populati ed access to - - - -
Stress . Target
on size resources
Rank
Stresses #. 1 2 3 4 5 7 8
Rank.. | High [T Medium "7 - - - -
1| Threat Logging operations
Contribution Medium Medium
I Very .
Irreversibility High High High
Threat Rank
(override)
Threat Rank High ; - - - -
Summary of Threats
Tropical
E
Sveez:sgtgigr Freshwater Keel- Overall
Threats Across Targets billed
Broadleaf | Ecosystem Threat Rank
Motmot
Lowland
Hill Forest

Project-specific threats

Lack of political will and support

Logging operations

Chemical fishing

Fire in wamil areas

Hunting

Visitor impacts

N[O W|IN|E

Palm harvesting

Threat Status for Targets and Project
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Appendix IV. List of Reptiles and Amphibians of Billy Barquedier National
Park

Anura | Sufonidas Goif coast toad Sapo costero Lc
Anum | Craugasioridae | Cvaupasior sabrinus NA Farma de riachueio ge EN
piemas largas
Anura | Hylidse Smitisca baudini Baudin's frog Rara aoricola de
Baudn
Anura Hylidae Smilsca sp. NA KA
Anura | Leptodactyidae | Craupasior cf. rupulosus | Lomg-iepged streamfrog | Rana ladrosa
centroamericana
Anura | Leptodactyidae | Blewtherodacthyius chac | Crac's rainfrog NA NT oo
Anura | Leptodactyidae | Lepfodachyius jablals American white Ipped Rarita de labio blancos
o
Anura Sandse Rana vallant! Vallant's fog Rara o= Vallant Lc
Reptila | Cokbridae Clefla ciella Common mussarana Musurana
“Reptiia | Cokbricse Leptophis ahaenitia Green parrot snake Rarery varce
Reptills | Colbridse Ouybels seneus Srown vine snaks Beugullo cats
Reptils | Corytophanidae | Basiiscus viNamus Stripped bazlisk Cutets rayaca
Reptilia | Corylophanidas | Coniophanes cristatus Elegant heimeted Traicionero eiegante
e et e - ” e e
Reptiia | Emydidae Trachemys scripta Mesoamerican sider Jicotea NT Lc
Reptila | Kinostemidae Kinostemon 5o, Mud turtie Chiquiguao
Reptiiia | Folychroticae MNorops 2p Ancie AbanigJlko
" Reptilia | Folychrotidas NOrogs unttormis Lesser ‘orest anole Abaniguiio pequefio ge
e
Reptilia | Scincidae Matuya unimanginata Cantral amencan Sabandla de rayas
Reptitia | Viperidae BSotnhrops asper Yelow-jaw Nauyaca real

Literatura

Taxonomia: Kohler, G. 2008. Reptiles of Central America. 2nd Edition. Herpeton Verlag.

Offenbach, Germany. 400 pp.
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Appendix V. List of Bird Species of Billy Barquedier National Park

Seasonality: R=Resident, MLD=Migratory. Sensitivity: A=High, M=Medium, B=Low. IUCN: LC=Least
concern, EN=Endangered, NT=Near threatened, VU=Vulnerable. Population trend: ST= Stable, IC=
Increasing, DC=Decreasing, UK= Unknown. Critical Species of Belize: DD= Data deficient, VU=Vulnerable

Accipitiricae R |M|LC | 8T
AcCipitricae Bianoioes forAcanss American Swaliow-taled Kze | Miano tjersa ML M| LC | IC
AccpitTase Leucoprerns ainicolis Winite Hawk Aguiila bianca R |AJLC | OC
Accipitrcse Spizaetus meiangleucus Sact-and-wtite ~awt-2agie Agutia bianquinegra R AlLc |oc
Alcednidas Chicrocernyie senea American Fygmy K Martin-pescadorn Snang R MjLC | DC
Ajceginidae Chicroceryle americana Green KIngTsher Martin-pesCacor verte R BjLC |
Apodidae Panyptia cayennens’s Lesser Swallow-taled Swmt Vencejo-tiereta menor R MjLC | 8T
Agoddae Srestoprocne zonans Wintecoiares Twht Venceo cuelis pance R | M|LC | 8T
TAramase | Aramus guarauna Lmpxin Carzc R | M|LC | &
Ardeicae Butorides virscens Green Heroe Garceta verge R |B|LC | UK
Butcoricae Maacoptia W Pumbirg Suco barben R |M|LC |eT
C = [T aiicols Commen Faurague Chotacabras pauraque R |B|LC |DOC
Cardinaigae Cavyommausies paliogasmer Slack-faced Grosbeat Picogorac cam negra R M|LC | Uk
Carginsicae Cranocompsa cyanciges Biue-Diack Groshest Ficogoroo negro R M| LC | DC
cranes ndgo Suntng Colorin azsd ML [M|LC | DS
c S ack-neadsd Samwer Blcurers cabeza neg R |M|LC | UK
Cardnaicas Sataror cosruescans Greyizn Satater Eirrer rizsces R |BJLC | OC
“Camarmdas | Catames aum Turkey vanre Zopiots aura R |BlLC | 8T
Camaridae Coragyps avatus Siack Vulture Zopicts comon R |BILC | IC
Coumbicae Claravis pretiosa Siue Grourc-dove Toroia azul R | B8] LC | 8T
C Ruddy Quar-dove Faloma-perciz rojza R |M|LC |DC
Columbicae Legtoata cassin Grey-chested Dove Faloma pecho gns R M| LC | 8T
c Leptotia plumbeicens Grey-headed Dove Faloma Cabeza Griz R |Mm|jic |7
Columbigae Leptota vermeaus ‘White-tpped Dove Faloma aroyera R BjLc |ic
C 2p: Sae-ventes Sigeon Faioma morada R |M|LC | 8T
Coumboae Fatagioenas mgrests Zrernies Bgeon Ealoma trate R | M|LC |&T
Zcaled Fgecn Falma R |M|LC | OC
Corvidae Cranocorax morio Srown Jay Crara papan R BlLC | IC
Corviaae Cranocorax yncas Green Jay Crara verge R [M|LC |
c Crax nibra Great ¢ R |[mM|w |Dc w
Cracicae Ortalis vefuia Fiailn Chachaiaca Crachaiaca vetuia R |B|LC |87
" Cracicse Peneiope purpurazcens Crested Guan Faw cojolita R |M|LC | OC W
Cucuiidae Paya cayana Sgurel Cuckoo Cuxcilic Canela R |B|LC |87
Cutulidse Tapera raevia STped Cuckoo Cucitic rayado R |B|LC |
mea Tawn-winged W sepia R |A|LC | a7
DenarocoRgsas | Dendrocingia homochrod Ruady W rwz R |A|LC | DC
olaptes certhiy Amazonian Bared epar R AlLC | DC
aly Wedpe-bed W pico cufa R [MjLC |ux
Dendrocoiaptca | XIDhomynchus favigasier | hvory-Diled W bigotude R | M|LC | 8T
Emberzdas Arremon aurantirossts Orange-bilied Zparrow Rascador pico naramja L. MjLC | DC
Emperzase OryZoponss unereus Trick-iled Jeectrch Semilera pio gruezo R |B|LC|IC
Emberzdae Sporophia 1oroueois Wntecoilared Jeeceater Semilero de collar R |BILC|IC
Faconidas MiCrastur nficofs Samea Forest4acon Ha cén—zelatco baTado R |M|LC | OC
Faconidse MiCrastur semaDrouats Colared Foreztfaicon Hacon-selvatico de colar R | M|LC | DC
Formicandas Formicanus anais Black-faced Ansrvush Hormiguerc-choing Car negra R M| LC | DC
Frnglicas Eupnonia affini's Zcno E regra R ejLc | 8T
Fringliidae Eupnoria gou Olive-backed R [mjLCc |DC
Frngilcse Euphomia Y eilow Euphonia Eufonia gargarsa amania R Blilc | 8T
Fi ochmolaemus Bumthroated Foliage-gieansr Srefere garganta palida R M| LC | DC
“Fumaricae Xenops minutus Fiain Xercez Ficoiezna 120 R | M|LC | ux
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Gabuicse | Gaibula aficauda " Rufous-taiied Jacamar Jacamar coia nfs R |B|LC |OC
Yelow-oiled Cacigee Cacique pico ciam R _|M|LC | 8T
ictendae Dives Dives Meiodcus Blackoird Toroo cantor R |BjLC |IC
ictendas Kterus chrysater Yelow-backed Orioie Boizerc gorso dorado R |B|LC |aT
iciendae Kfens coculianss Hooded Crioie Boizerc encapuchado R |B|LC|iC
ict=ndae Ktens spurius Orcrarg Orioe Boizerc castafo ML |[B|LC | 8T
ictendae Moiomrus aeneus Sronzed Cowbird Tordo ojo rai0 R |B|LC |aT
ictendas Prarccobus montezuma [ Oropenacia Moctezuma R | M|LC |ar
ictendas Prarccolus wager T o cateza caztafa R |M|LC | 8T
“WMimidse | Dumeisha caroinensis Grey Camird Masiador gz WL | M| LC | 8T
“limidae Mimuz givuz Tropical Mockingbird Cenonse tropical R |B|LC|IC
Momotgae Becron cannamm Kee-piled Motmot Momoto pico quita R |[Alw|boc
Momotaae Hylomanes momosia Tody Motmot Moot enano R |AlLC [8T
Momozaae Momotus momota Siue-croaned Motmat Momoto corona and R |M|LC |DC
F magnaia Magroia Warbier Cripe de magroila ML |[B|LC |IC
Faruizas Geomiypls Grey Mascanita pico grueso R |B|LC | 8T
Faruidse Mnioota varta Biac-and-wite Wartier Cripe Tepador ML | B|LC | DC
Baraiase Selunus aurocaciius Jwnora Cripe susiens ML |M|LC | 8T
“Pardidae Seroohaga runciia Amarican Aedziat Ceipe fameante ML |B|LC | OC
Picicae Sae-niied A oodpecrer Carpintero pico piata R |M|LC |8T
Picicae Dryocopus Mneatus L Carpintero lineado R |B|LC |IC
Piocae Meianerpes auribons Goiden“ronted Woodpecksr | Carpinier cheje R |B|LC |aT
Picicae Meianerpes pucheran! Siackchesked Woodpecker | Carpinier cara negra R | M|LC |8T
Picidae Venilomis Amigats 2ok rbrown Weodpeckar Carpintero cafe R |8|LC |87
Fioridae Manacus cande! Winite-coiared Manakr WM3raguln Cuelio Danco R |M|LC | 8T
“Pondae Piora mertais Sed-cacpes Marsein Marazun catezs ra R | M|LC | DC
Pionase Schmomis eana Trruzr-ike 2chimomis Zaitari cate R |A|LC | DC
Fzmacidae ainitons Wi he-toeted Amazon Lom frerte bianca R |M|LC|IC
F AMAZoNg JUTUMASNS Red-iored Amazon Loro R M| LC | DC
Psmacidae Amazona farinosa Mealy Amazon Lor corona azul R |[mjLc | pC
Prmacidas Aratnga nana Oilvettroates Faratest perico pecho sucio R |B|LC |DC
Prmacidas Pronopsira haematos Eroan-moooed Pare Loro cabeza cscura R | M|LC |87
Prmacidas Pionus senis W hite~crowned Famot Loro corona bianca R | M|LC |DC
“Raldar Lateratus ruber Suddy Crake Folusa rajza R |B8|LC | UK
R hus Emeraid Toucanet T R | M|LC |DOC
Ramonaziose Prerogiessus Suans Colared Aracan Arazar oe collar R | M|Llc | oC
Ra—phazzoae Ramaohasios sutians Kes-biled Toucan Tucan pecho R |M|LC JOC |1
Tringa soltana Soitary Flayero soiltane ML [B|LC | 8T
Srgidae Slaucium brasianum Feruginous Pygmy-owl Tecoote bajefio R BlLc |DC
Srigidas Lophostrix crstat Crestea Oml Buhc cueme bance R |AlLC | 8T
“Srgidae Megascons guatemaiae Vermicuates Screech-ow Tecoots verm cuiado R | M|LC |@T
[ Swigidse | Stix nigrodneata Siack-and-amite Owl Buho blanguinegro R |M|LC | 8T
Smgidae Strix vigat Momed Owt Buno care R | M|LC | DC
T [ Dusky Anmird Hormiguero Srano R BjLC |8T
Thamnoghilaae | Oysimamnus mentais Fiain Antyireo Hormiguero senclio R M| LC | DC
Thamnophiigae MiCrormopias quivensis Dot-mnged * a2 R M| LC | DC
T T Samed Antshrke Satars barmaao R 8|LC |DC
Thraugicae Chicrophanes SoEa Green Honeyxcreeper MAgiero veroe R M|LC | DC
Thra.cicae Cyanerpes cyaneus Sed-egges koretraecer Miserc pata raa R |B|LC |87
n Eu cemcizn “Grey-headed Tarager Tangara cabeza griz R | M|LC |eT
“Thraupidoe | Habia Ascicaucs Red-rrosted Antianager Tangars-hormiguera garganta raj R _|M|LC | 8T
Thraupicae Habia rudica se3 Arttarager Tangars- corona roja R |A|LC | OC
Thraupicae Piranga ruora Tummer Tanager T rofa ML [B|LC |oT
™ Ramphoceius passerini 2caretrumped Tanager Tangara tercopec R |B|Lc [aT
™ Tangara iarvata Focen-mcosed Tanager Tangar ccrac R |B|Lc |eT
Thraupidae Thraucis absas Yellow-winged Tanager Tangara aia amariia R BjLc | 8T
T 2iaty Tramo amuey R | M|LC |DC
Trasidse Crypturedus soul LUSe Tramou Trama menor R |B|LC |DC
Tramidas Tihamus mar Great Tinamou Tirama mayor R MI NT | DC
Trochildas Amaziia zacat Rufouz-talied Hummingora Calitet coia rojiza R |B|LC|uk |1
T OIerus Curvipennis | W edpe-taied Satrewing cola culia R [M|LC UK [0
Campy Viciet Satrewing Fandanguero mordc R |[MjLC | ux [
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Trochiidae Chiorostioon canveny Canivets Emerad Esmeraca tjereta R |BJLC Uk |
Trechidas Flanzuga melvers W hteneches Jacser Coilbr ruca blanca R |BlLC | UK 1
Trochildae Helomryx parrof Purpie-crowned Fairy Hada ermascarada R M| LC ar n
T Pnaemornis ionguemareys | Lime Herme Ao eranc R |[M|Lc | N 1
Trochildae Pnaemoris superchiosus Lorg-talied Hermt Ermzafo cola larga R |AlLC |Ux 1]
‘White- ‘Wood-wren Crinirin pecho biance R M LC [
Trogodysdoe TRryomorus maculipectus | Spoe-oreasied Wren Caiarin moteade R | M| LC | ux
Trogenicae Trogon colians Colared Trogon Trogen ce collar R | M|LC | o7
Trogoricae Trogon massena Siatytaiea Trogon Trogon coia oscura R | M|LC | 8T
Trogor cae Trogon meianoceshals Siach-neaded Trogen Troger cabeza negra R |B|LC |aT
T Trogen Trogon Trogen R |M[LC |IC
Turddae Catharus ushulanss Thrush Zorzai ge ML [B|LC |DC
Turddae iy museing ‘Wood Thrush Zorzal macsaco ML (M| LC | DT
Turddae Turgus assimils White-throated Thrush Airic gargarsa bianca R M| LC oc
Turddae Turdus grayl Ciay-coioured Thrzh Miric pardo R |B|LC|IC
Tyrannicae Amia spaciceus SrgrruToed Ama Ana R |M|LC | oT
Ty [ Tropical Pewee Fiol tropica R |B|LC |oT
Tyranndss Elaeniay Tavogazer Yealzane ac £ 3eniy Eiena vente amarie R |BJLC | ot
Tyranncae Ems % ND | M| ND | ND
T [ 2epiacacped ¢ 9erra parca R |M|LC | 8T
T Megarynchus pangua Boatnlied Luis pico grueso R |B|Lc |aT
T oleagineus Ochre-teiies [ ocriic R |M|Lc |oC
Tyrannicae Mylarchus Yrannulus Sromn-cresied Siycatcher Fapamozcas trano R | M|LC |IC
7 [ Nentris Zuphur-pelied &1 ML |B|LC | oT
Ty My Sreaned 5y rapoe ML |B|LC | ST
Tyrannigse Liyioseteres imis Zecia Flycatcmer Lz gregare R |B|LC | o7
Tyrannicae o = iguar Bertil MOSQUEero piCe Cunvo R |B|LC | 8T
Tyrannidas Onych cornatus | Amazonian Royal £l real R |AJLC | oF
T Oramion semfavum Yellow-beiled Ty ceja pianca R MjLC | BT
Ty Fa ohuz ag'alae Rose-throated Secard Mosguero-cabezon degolado R M|Lc | T
Tyranniase Pitangus Suphuratus Great Kzkaces Lz perteec R |B|Lc |
Tyrannidae A Stotied pico chalo R |A|LC |oT
Ty EL Rufous Mourner Siafioera aiazan R |M|LC |DC
Tyrannicse Teyra cemvazciacs Mazeed Tiora Tura enmazcarads R |M|LC | OC
Tyrannicae Tolmomyias tubhurescans | Yelom-oive Sy cic bianca R |M|Lc | 8T
Tyrannicae TYrannus melanchodcus Tropical Kingbird Tiranc tropicai R |B|LC |IC
T Ty®o aica Sam Cwl Lechuza de R |B|LC | o
Wireonidae Hyropnilus decurtatus Lezser Greeniet Verdilo grs R M| LC | U
Virconidae Hylophilys ochraceicess Tawry-crowned Greeniet Verdile ocre R M| LC | ux
L [ Green Corite-vireo Virser szmeracs R | M|LC | UK
Literatura:
Taxonomia: AOU. 2007. Check-list of North American birds, Septima edicion. American Omithologist
Union, Lawrence, Kansas, EU.
Estacionalidad: Howell S. N. G. and S. Webb. 1995. A guide to the birds of Mexico and Northem Central
America. Oxford University Press. 851p.
Sensibilidad: Stotz, D. F., J. W. Fitzpatrick, T. A. Parker lll y D. K. Moskovits. 1996. Neotropical birds:
Ecology and conservation. University of Chicago Press, Chicagg, llinois, EUA. 478 p.
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Appendix VI. List of Mammal Species of the Billy Barquedier National Park

IUCN: DD: Data deficient, LC=Least concern, EN=Endangered, NT=Near threatened, VU=Vulnerable.
Population trend: ST= Stable, IC= Increasing, DC=Decreasing, UK= Unknown. Critical Species of Belize:
DD=Data deficient, VU=Vulnerable, LC= Least concern, NT= Near threatened

Arbodactya Cerndae oo uK
) T Pecan mjacy Collared Peccary Facari ge colar ic a7
| Camivera e ocae Leoparaus cardal's Oceiot Oceiote Lc [ i ]
Seicae Leopardus wieal Margay Tigrilo NT [ ] [T
Secae Panthers onca Jaguar Jaguar NT oc [ NT
Zeicae Puma concoior Fuma Fuma Lc oc |1 NT
Teidae Puma Yaguar Lc [ ] Lc
Camivora Musteiidae Evasartara Tmn Cabeza oe viejo, Tayra Lc o
Msteiidae Lontra a's niver olter Nuftra de ric DD DC 1 YU
Procyonidae Nasua narica White-nosed Cooe Coatl, tejon e [-]
C E Potos favus Krkajou mice de noche Lc [
Carmvers Erocyondas Procyon iofor Nomner Sacoon Mapache c ic
Chircptera Moicssidse NyCHinOmops Jurisoinosys | Pea's Free-taied Bat mﬂwmeme ic |ux
Chiroptera Mormoopidas Preronotus pameli Fameil's Muztsched Bat Murzieiags bpotuoo Se Lc ar
Chiroptera Mexcan Greater Funnei- Murcieiago con orejas de LC (14
ecared Bat embudc
\Chimotera, Ehodostomidae | Caroliazonsl __Murriiaon com-cooa sedosa. LG AL
Digephimorphia Digeiphidas Chironectes minimus W ater opossum Zormo de agua LC DC
Perzzccactia Tapindae Tapirus baral Bard s Tapr Tapr BN |OC |1 | W
CPrmates | Cenwse Zioua=z pigra Fowar monkey Auiacer negre BN |DC |1 | W
Rooentia Agoutidae Cu paca Paca Tepezcuinte [ ar
Rocentia T chase azyprocta Certral American Agout ic |er
R Sclundae Schurus deppel Deppe’s squme! Argilia g= Deppe Lc 8T
Xerartnra [ [ Nine- Armadic Amadio Lc N
Literatura
Taxonomia: McCarthy, T.y E.Méndez. 1998. Mammals of Belize: A Checklist. Producciones de la hamaca.
Caye Caulker, Belize. 19p.
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Appendix VII. List of Insect Species of the Billy Barquedier National Park

Anzoptera Gormphidae Agriogompiivs fumens
Anizoprera Gorpridae Ecigomphus mays
Anzoptera Gomphidae Erpetogomonus soA
Anizoptera Gormphidae E 508
e Phytio ez
G Pryfogomencices Suasus
Anizcptera Gomphidas Pryllogoohoides 5o
Anisopters Gomphidae Progomphus 5o
Anzogmenn _beluioae Dyihemls sierls
 Anzogeera _oeluicae Eazmothemls cannacrioioes |
Anzopeny _beiuicae Enhems vesikcuiosa |
L
Enthodiolas enida |
) oeluicae Enysvoaoiar Asca
Anzogren Loelucae Erytoginiar
Anzopmen beluicae Macroshemis pemichiora
L
Anzopten Ub Nicrathya diayma
Anzoomens beluigae Crhemis feruginea
Anzoptena [ Pantaia fa
beiuicae A
Anzcoten Lbeiluigae 28
Anzoptzra Lbeiuigae =2C
beluicae Tramea sinceata
[ Uracis imouta
Lepidoptera Lycasnidse Eurybia patrona persona |
Lepidoptera Lycasnidae Juditha caucana
Lepidoptera Lycaencee Mesosemia gaudicium
Lepidoptera | Nymonaicae Adelpha cyfherea marcia |
Lepidoptera Nympnalidae ~Adeloha saimoneus saimonides |
Lepidoptera Ny—enyicae Agradlls vanlloe lncarnala |
1 Nymphalidae Anarsa &tima
Legidopters Ny—enyigae Ararfa pbochae ktelpica |
Lepidoptera Nyona aae Achacopreponaso |
[ Lapiivgters | Mymghedos BEE Topers agenisa
Lepidopters Ny~onaicae Calicore paretina pareiing
Lepidopters | Nymgnaiicae Ciszia hermes
Lepidoptera Nymphaiidac Clssla late
Lepidopters Ny—onhalicae Cissa doye
Lepidopters N cae Cissa ocimhoe
Lepidopters | Ny a2 Cizzia renara
Legidopters NyTenaicae Dryagula phoetusa
Lepidoptera Nymphalidae Dryas Aila moderata
Lepidoptera Nyrohalicae Dynaminge maiassira
L N Eveiges aliphers graciis
Lepidoptera Ny—phalicae Grez ot
Lepidopters Ny [ 3
i Ny—pnyigae Heliconius chamonia
Lepidoptera Ny Heliconius erato petiverana
Lepidoptera N hermes
Lepidopters NyTphaidae Histor's odius odius
Lepidoptera Ny cassofs
Lepidoptera E'. Ubpncuplychia leye |
Lepidoptera Ny—phaicae Uarpesa chiron madus |
[ Lepidopters | Nymphaiicae Wopho eseus Justioe |
Lepidoptera Ny—ora cae Cieria cavia
Lepidoptera N Pareuplychva ockhoe |
[ Ny—pnadae Prisesna oo adromica
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L Ny~phs cae Plerela bna heracles - |
Lepidoptera | Ny Preronyma con=o
Lepidoptera | Ny—phalicee Preronymia fizeia
Lepidoptera Ny—enaidae Siproess
Legidopters N 1“
L Tegosa puatemaiena
L Nymenaidae 3 cargul
Lepidoptera Fapiliorigse Baftus polydamas polysamas
Lepidopters Fapiioridse Heraciges Moas autocikes
Lepidopiera Fapilicridse Papiio foas
Lepidoptera Flercae Aphrissa boisduvall
L Fiendae Aggias arussig arussia
Lepidoptera Fiencse [ atuia
Lepidoptera Plendae Eurema nise nephe
Lepidoptera Fiendae Proetiz phiiea phiea
L = ercse Phoebis 50 A
Lepidopiers | Fiendae Boebz 0 &
[ Flercae Piericaiia viard jaogore - Painted
| Zyoopters | Cowomrgase | Helenna occisa :
_Zygopters Caceterg e Feierina pitia

C /o dae
Zygopters Cosnagrionidas Argia elptica
_Zygopters [: re Argla feguentuis
| Zygopters Cosnagricnidas Ennaiagma novachispaniae
Zygopters < cupisa

Megaoodagrionidae | Hetaening piuiia
Zypoptera g
Zygepters Pro gae Neonewa paya
2 Frotoneuricae Proftonewra aurantaca
Literatura

Taxonomia: Salinas- Gutiémrez, J. L., C. Méndez,
M. Barrios, C. Pozo y J. Liorente-Bousquets.
2009. Hacia una sintesis de los Papilionoidea
(Insecta: Lepidoptera) de Guatemala con una
Resena Historica. Caldasia 31(2):407-440.
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Appendix VIII. List of Plant Species of the Billy Barquedier National Park
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