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Message from the

Executive Director
As another year comes to a close, we are once again pleased to
thank you…our stakeholders, donors, volunteers, interns and
visitors to the amazing protected areas off the coast of
Placencia…for your steadfast support. We continue to have
successes in our conservation efforts by inspiring the young
minds of the stakeholder communities, increasing presence in
key areas through strategic enforcement and patrols and using our research to improve the
management of Laughing Bird Caye National Park and Gladden Spit and Silk Cayes Marine
Reserve.
As we continue the celebration of our 11th anniversary of SEA, we reflected on a rich history of
community outreach, advocacy and marine protected areas management documented lessons
learned and planned the way forward for the next five years with the development of our Strategic
Plan. Just a few of our successes are detailed in this report—but they are a wonderful
representation of the work the SEA Team does together. I pause to highlight these:
1. SEA was awarded the Protected Areas Enforcement Award by the Protected Areas
Conservation Trust (PACT). This is the first time a co-manager has received such an award and
is recognition of the excellent performance of the SEA staff, especially the Rangers.
2. SEA was the recipient of a grant in late 2019, from the GEF/OAK which will direct the efforts
of our Education and Outreach Team to community engagement in the preparation for the phase
out of single use plastics and Styrofoam.
3. The SEA Science Team welcomed seven new Community Researchers, reviving the Program
area and engaging young people from three of our stakeholder communities. They have completed
a comprehensive training and are now fully engaged in research activities.
4. SEA presented its position against the use of gill nets in Belizean waters. As caretakers of
marine resources, we have first had experience of the destruction of this unsustainable fishing
gear. SEA Team members had the opportunity to articulate this position in a letter to the Gill Net
Task Force and to the general public via social media posts and Morning Show guest appearances.
We look forward to the year ahead, and we appreciate our support. Together we can continue the
conservation work along the southern coast of Belize…for our stakeholders, for our marine
ecosystem and for our future. I invite you to enjoy our 2019 Annual Report.
Arreini Palacio-Morgan, Mrs.
Executive Director
Southern Environmental Association

2

WHO ARE WE?
h

Southern Environmental
Association
Placencia Village

SOUTHERN ENVIRONMENTAL ASSOCATION (SEA), is a non-governmental
marine conservation organization located in Placencia Village. SEA had a total of 21 staff
members inclusive of office and field staff for 2019.

It is a community-based

Stann Creek District

organization which evolved from two long-standing organizations; Friends of Nature

Belize C.A.

(FoN) and Toledo Association of Sustainable Tourism and Empowerment (TASTE), in
2008 resulting to the formation of SEA. There are eight communities which fall under

Website:
http://www.seabelize.org/

SEA’s scope of work namely; Placencia, Independence, Hopkins, Seine Bight,

Email: info@seabelize.org

manages two protected areas; these are Laughing Bird Caye National Park (LBCNP) with

Phone#: 523-3377

the Belize Forest Department and Gladden Spit & Silk Cayes Marine Reserve (GSSCMR)

Riversdale, Monkey River, Punta Negra and Punta Gorda. Furthermore, SEA proudly co-

with the Belize Fisheries Department. Both of these protected areas can be found in the
Managed Access fishing area 3.
Managed Access was created to improve the management effectiveness of protected areas
as well as to promote sustainable fishing practices. It is within this concept that SEA has
been working to fulfill its mission of marine ecosystems protection while working closely
with the primary resource users; tour guides, tour operators, and fisherfolk. There are four
major programs through which organizational activities are executed: Education &
Outreach, Protected Areas Management, Science & Research, and Finance &
Administration.

Mission
To continuously work towards improving stewardship and the environmental integrity of key
marine areas in southern Belize through effective, collaborative protected areas management,
community involvement, and strategic partnership for the benefit of all stakeholders.

Vision
The Southern Environmental Association (SEA Belize) will be a leader in effective resource
management and responsible stewardship for southern Belize’s strategically important marine
areas thus creating benefits for all stakeholders.
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Our Team
Board of Directors
Chairperson
Vice- Chairperon

• Darius Avila
• Steve Christensen

Treasurer

• Melissa Almendarez

Secretary

• Roy Polonio

Councillor

• Victor Salvador Zabaneh

Councillor

• Andrew Castillo

Councillor

• Victor Jacobs

Executive Director (SEA) • Arreini Palacio Morgan (Exo- Oficio)
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SEA Staff
Finance & Administration
Arreini Palacio Morgan:
Executive Director
Petrona Coy: Finance &
Administrative Manager
Olga Sho: Finance Assistant
Roneisha Williams:
Administrative Assistant
Maritza Amaya: Office Janitress
Emolin Gomez- LWC Cook

Protected Areas Management
Marty Alvarez- Protected Areas
Manager
Robynn Phillips- Protected Areas
Officer
Serapio Chun- Senior Ranger
Domingo Teul- Senior Ranger
Florencio Choc- Ranger
Benedicto Yatz- Ranger
Aaron Garbutt- Park Ranger

Science & Research

Randy Cal- Park Ranger
Jose Osorio- LWC Watchman

Education & Outreach
Deidra Mahler: Education & Outreach
Manager
Helen Gordon: Education & Outreach
Assistant
Seferina Miss: Communications Officer
Denise Garcia: Science & Fisheries
Manager
Mathew Nicholas: Senior Ranger
Wilbert Castillo: Science Ranger & Team
Lead
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Education and Outreach Program
Building
community
connection
to
successfully implement the work undertaken
by SEA is a crucial component to achieve our
mission. A special focus has been placed on
fostering a good rapport with our 8
stakeholder communities. The Education and
Outreach Program is the bridge that fills the
gap between stakeholders and SEA’s
protected area management. The effective
dissemination
of
protected
areas
management information to southern Belize
coastal communities is vital so as to improve
engagement and increase participation
efforts. The building of community
members’ knowledge in marine conservation
and sustainability to develop environmental

stewardship is at the focal point of Education
and Outreach program. Thus, stakeholders
are a key element in the successful execution
of SEA’s management activities. It is in this
light, that the Education & Outreach Program
have outlined three major pillars to fulfill the
obligations of effective awareness to our
valued stakeholders, other organizations, and
donors. We thank you all for the continuous
support that has been extended to ensure the
sustainable use of our precious marine
resources. This work is grounded in
community-based activism and bridging the
gap within the fast pace shifts of tourism in
our coastal communities.

Education and Outreach Components:
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Information
Education

Outreach

Protection

Involvement

Stewardship

1. Stakeholder engagement
2. Stakeholder participation
3. Dissemination of information

STAKEHOLDER ENGAGEMENT

Boat-to-Boat outreach

# OF FISHERS ENCOUNTERED

As a part of Managed Access
awareness, two boat-to-boat outreach
activities were conducted with the
collaboration of Belize Fisheries
Department and Toledo Institute for
Development and Environment (TIDE)
within fishing Area 3. This is one of
numerous activities under the EU
funded project entitled “Restoring
fisheries within the Mesoamerican Barrier
Reef System”. These two activities were
conducted during the months of June
2019 and October 2019, whereby a total
of 55 fisherfolk were targeted per
activity. However, during the first boat- Figure 1: Photograph shows a boat with fishers from Sarteneja who
to-boat in the month of June only 24 were engaged during on the boat-to-boat sessions in 2019
fisherfolk were encountered. In October
a total of 109 fisherfolk were encountered. The aim of the boat-to-boat outreach activity was to
remind fishers about Managed Access regulations, collect catch logbooks and review regulations
relating to the open/closure of the lobster and conch seasons.
Histogram showing boat-to-boat outreach for the
month of June and October 2019
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Figure 2: Histogram shows number of fishermen encountered for boat to boat outreach 2019.
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Fisherfolk focus group sessions
Fisherfolk focus group sessions were
made possible through funding received
from the EU project entitled, “Restoring
fisheries within the Mesoamerican
Barrier Reef Systems”. The four
communities which were engaged in this
activity are: Hopkins Village, Riversdale
Community, Independence Village, and
Dangriga Town. A total of 65 fisherfolk
were projected to attend cumulatively,
but the final count surpasses to a total of
86 fisherfolk becoming actively engaged
in educational awareness. These sessions
Figure 3: Photograph shows Education and Outreach team
included updates from the last focus engagement for Fisherfolk focus group session.
group sessions that was held during the
latter portion of 2018. Furthermore, it was an opportunity for fishermen to raise concerns and
receive vital information about fisheries licences renewal, marine product open and close seasons,
and they also expressed the necessity of having a fisheries Department in Dangriga Town, that is
within access to the southern coastal communities.

# of Fisherfolk emgaged

Histogram showing number of fisherfolk engaged in focus
group sessions.
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Figure 4: Histogram showing number of fisherfolk engaged in each four community for 2019.
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STAKEHOLDER PARTICIPATION
SEA Summer Camp

# of individuals

SEA continuously seeks to
create a medium for all
stakeholders to develop a
sense of stewardship for the
protected areas which are
being co-managed by SEA.
Hence, every year SEA
prides itself in giving back
to the youth of our
communities through a
summer camp. The summer
camp initiative has been Figure 5: Photograph shows children from Seine Bight Village who participated in 2019
hosted by SEA for over five SEA summer camp.
consecutive years, and has
been a major success thus far. The camp is a one-week event which cultivates the minds of young
children to become active marine protectors and young community activists. Each stakeholder
community gets the opportunity to experience the summer camp through an annual rotational
method done by SEA. Furthermore, this has served as an avenue to create SEA visibility and a line
of work for younger community members seeking to assist with positive activities. On 23rd-27th,
July 2019 SEA’s annual camp was conducted at Seine Bight Village with the collaboration of the
Village Council, Volunteers and community researchers also rendered a great deal of assistance.
The theme of the summer camp was “Protect our species”, particularly focusing on the endangered
species, sea turtles and
manatees for the entire
Summer Camp Knowledge Improvement 2019
week.
Moreover,
to
22
22
encourage the ownership
25
16
15
20
12
and appreciation for the
15
10
marine
ecosystem,
0
0
0
5
children were selected at
0
What does
Name on
What does Name two
the conclusion of the
marine
marine
endangered endangered
camp for a field trip to
mean?
animal
mean?
animals
LBCNP. This resulted in 8
Pre/Post Test questions
children visiting the park
to have a day of learning,
Before
After
fun and swimming!
Figure 6: Histogram shows pre and post knowledge improvement within summer camp
participants.
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Fisherfolk Experience Sharing Sessions
The transmission of information from one generation to
the next in order to upkeep the integrity and instill the
importance of fisherfolk within our Belizean society was
the concept behind this activity. School visits within the
stakeholder communities of Independence and Placencia
Villages were completed. This activity is also done to
commemorate Fisherfolk Month and to highlight our
fisherfolk within Managed Access Area 3. Mr. David
Edwards, did a brief presentation on his life as a
commercial fisher. Three schools were engaged; namely,
Church of Christ Primary School, Shiloh Seventh Day

Figure 7: Photograph shows fisherman, Daniel
Edwards, engaging students in a discussion

# of Students Engaged

about sustainable fishing.

Chart showing number of students
engaged in Fisherfolk Experience session.
28
26
24
22
20
Church of Christ
Primary School

Shiloh 7th Day
Primary School

Independence
Primary School

Figure 8: Histogram shows number of students from three different
school engaged in fisherfolk experience sharing session.

Adventist Primary School, and Independence
Primary School. A total of 73 students were
educated on the importance of fishermen and
at the end of the day, students learned how
“Managed Access” has aided many fishers to
do their jobs in a more sustainable manner, as
well as how everyone benefits from our
marine environment.

DISSEMINATION OF INFORMATION
Park Regulation Signs
Creating information that is visible and easily understood by
primary marine users is another component vital to SEA’s
efforts. Therefore, visible regulation signs were created
through a project entitled “Increasing the effectiveness of
sustainable marine resource use and management in SEA comanaged protected areas”, funded by the Belize Marine
Fund. Moreover, three large signs were erected at Little
Water Caye, Laughing Bird Caye National Park, and South
Silk Caye, respectively. The placement of these signs has
been extremely beneficial to rangers in terms of enforcement
of park regulations to tour guides, fishermen and park
visitors.
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Figure 9: Photograph shows the park sign rule
at Little Water Caye. A similar sign has also
been placed at LBCNP and one will be placed
at South Silk Caye.

Monthly Article at the Placencia Breeze
Another medium to promote SEA visibility and share
information with our avid readers and community
members in Placencia is through the Placencia Breeze.
The articles feature a wide variety of educational, exciting
and factual written pieces originating from different
authors among SEA’s staff and volunteers. Twelve articles
were submitted in 2019.

Figure 10: Photograph shows one article which was
submitted by SEA to the Placencia Breeze.

Social Media
To keep up with the fast of trend of
society, SEA’s social media pages are
updated regularly and social media posts
is done approximately three times a
week. This is to ensure that our social
media followers are updated with all our
program activities leading them to
become involved though Facebook,
Twitter and Instagram. Through this
Figure 11: Photograph shows a snap shot of SEA’s mobile avenue, SEA has increased its visibility in
Facebook page.
promoting the work that it is executing. These
mediums also help in raising much needed
awareness of our co-managed protected areas; Laughing Bird Caye National Park and Gladden
Split Silk Caye Marine Reserve. The target number of posts for 2019 was 2 posts/week or 104
posts/year. The number of posts was 161 for the year which averaged at 3-4 posts/week. The
numbers of followers, has increased, thus improving stakeholder participation via these online
media platforms.
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Media Appearances
SEA makes media appearances to stimulate
public engagement regarding the protected
areas and marine ecosystems related topics.
One of the appearances was with Rise and
Shine Morning Show using Facebook
Video Call. This appearance, in particular,
was to highlight SEA’s position supporting
the ban on gillnets. During the fifteenminute time slot, a number of issues related
to protected areas management were
discussed. Furthermore, another media
appearance was on the Krem Wake Up
Belize Morning Show with Mr. Mose Hyde.
The team gave highlights on SEA’s 2019 Figure 12: Photograph shows SEA’S Executive Director and Education
Reef Week activities and some insights Manager participating in a television interview for KREM TV in Gales
about SEA, its program areas and issuing Point Village as a reef week 2019 activity.
encountered
in
protected
areas
management. Three other media appearances were also done in 2019; twice on Open Your Eyes
Morning Show and once on LOVE TV Morning Show.
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Protected Areas Management Program
The Protected Areas Management Program
plays an essential role in the entire
functionality
of
the
organization.
Furthermore, it forms a part of the country’s
broader initiative to sustainably use resources
so as to safeguard it for future generations.
This program acquired more staff in 2019
that included two Rangers, a Protected Areas
Officer and Protected Areas Manager. It has
continuous support from Senior Rangers
Serapio Chun, Matthew Nicholas and
Domingo Teul as well as the other park
Rangers.
SEA co-manages two Protected Areas,
Laughing Bird Caye National Park (LBCNP)
and Gladden Spit and Silk Cayes Marine

Reserve (GSSCMR). The protected areas
acts as an important source of food for
national and regional populations of
commercial finfish species, particularly for
those species that congregate at the spawning
aggregation
zone
(Belize
Fisheries
Department, 2013). It also provides regulated
use areas for lobster and conch, the traditional
basis of Belize’s fishing industry. Both
protected areas are co-managed in
collaboration with government departments;
namely, LBCNP along with the Belize Forest
Department and GSSCMR along with the
Belize Fisheries Department.

Essential components are:
Protected Areas
Public Use Management
Surveillance and Enforcement
Capacity Building

Survelliance
Protection

Enforcement

Patrols

SMART

Sustainability

1.
2.
3.
4.
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PROTECTED AREAS
Laughing Bird Caye National Park (LBCNP) is
situated on the western side of the Victoria
Channel, approximately 11 miles off the coast
from Placencia Village in the Stann Creek
District, Belize. The park is a complete No
Take Zone (NTZ), which was declared as a
protected area in 1991 and inscribed as a series
of the Belize Barrier Reef Reserve System
(BBRRS) UNESCO World Heritage Site in
1996. LBC was once a popular nesting for the
laughing hull, hence its name, but the sea birds
became less frequent around the island as
visitation increased. The northern portion of the
caye is now left in its natural state to encourage
the continued presence of the sea gulls. LBCNP
is truly exceptional due to its abundance in
biodiversity and marine ecosystems, boasting a
unique coral faro formation.
Figure 13: Photograph shows boundary of LBCNP on
map.

Gladden Spit & Silk Cayes Marine Reserve
(GSSCMR) lies about 36km off the coast of
Placencia Village. It was established as a
protected area in 2000 and was zoned in 2003.
GSSCMR has a multi-use zonation, which
includes: General Use Zone (GUZ), No Take
Zone (NTZ), and Special Permit Zone (SPZ).
Unlike LBCNP, commercial fishing is permitted
within the GUZ and SPZ of the reserve. This
marine reserve serves an intrinsic purpose,
catering mainly for both fishing and tourism
stakeholders. One of its most attractive features
is the Spawning Aggregation site which attracts
whale sharks during the full moon in the months
of March-June.

Figure 14: Photograph shows boundary of GSSCMR on
map.
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PUBLIC USE MANAGEMENT
The Rangers at SEA are mandated by law to exercise the Belize Fisheries and Forestry
Regulations, yet they play multiple roles. The Rangers conduct the day-to-day management of the
Protected Areas and are considered to be tourism ambassadors as they provide vital information
to guests and ensure visitor satisfaction. They are also promoters of environmental stewardship, in
their care for the island, the current infrastructure and its surroundings. Some of the responsibilities
under public use management include but are not limited to: provision of guest briefings, logging
& collection of park fees, maintenance and accountability for the LBCNP giftshop, keeping the
island clean and ensuring that guests adhere to the regulations of the protected area.
Protected Areas Visitations
Monitoring guest visitation is key in making management decision and assessing the impact on
the protected area and its performance against desired objectives. As shown in Figure 15below,
LCBNP had a total visitation of 8,277 tourists, of which 89% of them were foreigners and 11%
were Belizeans. The visitation peaked in the month of March, while the lowest visitation was seen
in October for LBCNP. On the other hand, GSSCMR had a total visitation of 14,269 tourists, of
which, 99% of them were foreigners and 1% were Belizeans, as shown in Figure16. The month
with the highest visitation for GSSCMR was in April with 2,047 visitors and the lowest visitation
was recorded in September with only 232 visitors. Cumulatively, a total of 22,546 persons visited
the protected areas in 2019.

2019 Visitation for GSSCMR
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Figure 15: Column graph shows visitation data for LBCNP 2019.
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Figure 16: Column graph shows visitation data for GSSCMR 2019

SURVEILLANCE AND ENFORCEMENT

Strategic Patrols
Quality enforcement of fisheries, tourism and development regulations is key to the sustainable
management of GSSCMR and LBCNP. In compliance with SEA’s co-management agreement, the
organization acts as a regulating body which has been tasked with the responsibility of executing
surveillance and enforcement activities in accordance with the Belize Fisheries and Forestry Laws.
SEA’s trained and equipped Rangers monitor these protected areas by conducting daily patrols in
an effort to educate fishers and ensure adherence to the law. Majority of the patrols were conducted
with Belize Coast Guard as they provide an essential service of safety and protection while on
patrol.
The Rangers also go above and beyond the call of duty by patrolling areas outside of SEA’s scope
of responsibility, most often covering the southern portion of Managed Access Fishing Area 3.
Several patrols were also conducted within the Placencia Lagoon which resulted in arrests and
confiscation of gillnets. Rangers and other members of SEA staff also provide assistance to
government entities such as the Belize Fisheries Department and Department of the Environment
in responding to vessel groundings, providing information on island developments within the cayes
and around Placencia Village and coordinating site visits. Additionally, SEA rangers respond to
calls for assistance in search & rescue missions.

.

Figure 17: Photograph shows vessels encountered (Green Dots) and patrol routes (Brown Lines) traversed by SEA rangers. Arrests
made are also indicated by the Red Dots for Area 3 in 2019. South Water Caye Marine Reserve (SWCMR) is shown as the pink area
in the upper middle portion of the photograph, LBCNP is shown in pink just below SWCMR and GSSCMR is shown also in pink
slightly west of LBCNP.
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SMART System
With the continuous use of the Spatial Monitoring and Reporting Tool (SMART) in the field, our
data collection and reporting skills have improved compared to previous years. SMART
emphasizes on a set of best practices aimed at helping marine protected areas and wildlife
managers to better monitor, evaluate and adaptively manage patrolling activities (WCS, 2008).
SMART includes a powerful software application that improves the ability of marine protected
area organizations like SEA and other patrol-based programs to manage areas effectively and
combat illegal activities.
Data collected from the SMART program for 2019 include but is not limited to: 506 joint patrols
with Belize Coast Guard, 10 joint patrols with Tourism Police Unite of the Placencia Village
Formation, 4 joint patrols with the Belize Fisheries Department, 188 commercial fishing vessels
encountered, 440 commercial fisherfolk encountered and 4 successful search and rescue
operations. Because of its accuracy SMART will continue to be an integral part of SEA’s
enforcement team software application. For 2019, there were a total of 506 patrols conducted
within Zone 3 and 5 recorded infractions by the end of the year. All patrols done were joint utilizing
the assistance of the Belize Coast Guard. The month with the highest number of arrests was
recorded in February 2019. Majority of infractions and arrests included but are not limited to (1)
fishing without valid fisherfolk license, (2) fishing without a valid special license within the
spawning aggregation zone, (3) possession of undersize conch and (4) fishing lobster out of season.
All arrests were successfully prosecuted with the exception for one that occurred within Laughing
Bird Caye National Park. There was also 5 Honduran Nationals arrested within the spawning
aggregation zone.

Bar Graph Showing total number of
activities under surveillance and patrols
for 2019
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Figure 18: Bar graph shows surveillance activities for Area 3 in 2019.
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CAPACITY BUILDING
Drone Training
Under the European Union funded
project entitled, “Restoring fisheries in
the Mesoamerican Barrier Reef System”,
a drone training was held for
conservation partners. The objective of
Drone Training focused on providing
two SEA Rangers with technical and
practical knowledge in drone use for
strategic enforcement. The training has
enhanced their capacity and will be
integrated into surveillance and patrol at
two PAs

Figure 19: Photograph shows rangers assembling drone during
training.

SMART Refresher Training
World Conservation Society (WCS) hosted a
SMART refresher training for Conservation
Organizations at Glovers Reef Marine Reserve. The
new and upgraded SMART 6.2.3 included more
features and improvements such as speeding, alerts,
quality control better reporting among others. SEA’s
Marine Manager (Marty Alvarez) and Head Ranger
(Serapio Chun) was the representatives from SEA.
The entire training took two days to complete
including hands on theory and practical sessions.
Several new information was taught to the
participants and has been transferred to the entire
SEA rangers.
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Figure 20: Photograph shows participants for SMART
training at Glovers Reef Marine Reserve.

Science and Research Program
SEA’s Science Program monitors status of
key marine resources in GSSCMR and
LBCNP to support its effective management.
SEA’s Science Program monitors the status
of key conservation target species and habitat
of ecological and economic importance in
GSSCMR and LBCNP to support effective
and adaptive management. Biodiversity
monitoring currently includes assessing
conch, lobster, reef fish, fish spawning
aggregation sites, whale sharks, coral reef
health, and marine turtles. In expanding the

program, other conservation targets such as
birds and seagrass will be added, including
recommencing water quality monitoring. A
team consisting of SEA’s Science Ranger,
Park Ranker/Captain and seven community
researchers conduct surveys in the field,
using standard protocols and methodologies.
Moving forward, the Science Program is
undergoing an evaluation of program
objectives and design to strengthen and
improve science-based decision making.

It has 5 major scope of work:

Enforcement

Whale Shark

Research
19

Monitoring

Data Collection

Spawning Aggregation Monitoring
Commercial Species Monitoring
Coral Bleaching Monitoring
Marine Turtle Monitoring
Capacity Building

Spawning

1.
2.
3.
4.
5.

SPAWNING AGGREGATION MONITORING
Fish Spawning Aggregation Monitoring
At Gladden Spit & Silk Cayes Marine Reserve, spawning occurs year-round for some species.
However, in key months, from March to June, commencing at full moon, thousands of Cubera
Snapper (Lutjanus cyanopterus), Mutton Snapper (Lutjanus analis) and Dog snapper (Lutjanus
jocu), congregate at the “point of reef” area to spawn. At the same time, whale sharks (Rhincodon
typus) come to feed on the spawn, making it a popular tourist destination (Heyman et al., 2001).
For Nassau groupers (Epinephelus striatus), the peak spawning time occurs December to February.
Hence, SEA prioritizes on conducting spawning aggregation monitoring at least 6 to 7 months of
the year.
Monitoring of snappers and groupers spawning aggregations follow the methodology of the
‘Spawning Aggregation Monitoring Protocol for the Meso-American Reef and the Wider
Caribbean Version 2.0’ (Heyman, et al. 2004), and the ‘Revised Sections of the Spawning
Aggregation Monitoring Protocol (a supplement to the 2004 protocol that was prepared by
members of the Belize Spawning Aggregation Working Group). SEA starts its survey on the day
of the full moon, and these are conducted every day for 5 - 8 consecutive days (weather and
resource dependent). The surveyors record fish species, estimated fish counts, estimated fish sizes,
and behavior (e.g. spawning, coloration changes, biting etc.). The data collected is inputted into
Excel Sheets and uploaded into the Belize National Spawning Aggregation Working Group
database. Surveyors include SEA’s Science Ranger which is the team lead and a group of
community researchers.
In 2019, six months of monitoring was conducted. In the months of January, February and
December 2019, the Nassau Grouper counts were very poor, resulting below 10 individual fish per
month. Despite combing the reef for Grouper activity, the monitoring team did not find any
aggregation. During the months of April, May and June 2019, snapper species were recorded
aggregating. Table 1 illustrates the maximum average count based on visual estimates of the
monitoring team at GSSCMR. Dog Snapper presence was consistent throughout the monitoring
months, with peeking numbers in February. Mutton Snapper was seen more in the months of April
and May, peeking in the latter month. However, Cubera Snapper had minimal numbers with the
highest estimate being less than a thousand fish in April.
2019
Mutton Snapper
Cubera Snapper
Dog Snapper

January February
18
11
2750
6000

April
450
516
2500

May
1250
50
650

June
21
55

Table1: Tables shows Snapper Species Maximum Average Count per Month in GSSCMR for 2019.
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COMMERCIAL SPECIES MONITORING
Commercial species monitoring is done at Gladden Spit Silk Caye Marine Reserve and Laughing
Bird Caye National Park to monitor conch, lobster and fin fish. Monitoring is conducted on a
quarterly basis during the months of February, June, September and December. The methodology
used is based on Dr Charles Acosta’s Long-term Atoll Monitoring Protocol (LAMP), whereby, a
30-minute timed swim is undertaken to cover the entire monitoring site. A team of 3 persons is
used for commercial species monitoring in 12 and 13 sites for GSSCMR and LBCNP, respectively.
In 2019, the monitoring team was able to conduct three monitoring periods during the months of
April, September and December. The below results show length frequency distribution of two key
commercial species of economic importance–conch and lobster, based on zones of protected area
and habitat type within GSSCMR and LBCNP.
Conch
Conch’s legal size must be greater than 7 inches (or 177.8 mm) and is harvested during the open
season of 1st of October to 30th of June of any given year. But if quota is exceeded, the season will
be closed. For 2019, two of the survey periods fell within the open season while one sampling was
within the closed season.
In the general use zone of GSSCMR, where fishing is allowed, the highest proportion of conch
encountered was approximately 125 to 175 mm in shell length. Thus, of the 149-conch
encountered, majority was below the legal-size limit (Figure 21). However, in the no take zone
(NTZ), the highest proportion of conch encountered was above the legal-size limit, ranging from
200 to 275 mm (Figure 22). Sites outside the reserve reported a high proportion of conch to be
below the legal-size limit as well (Figure 23). If we consider the most dominant habitat for
GSSMCR, it is mostly patch reef. Thus, for GSSCMR (inclusive of all zones) and by patch reef
habitat, the highest proportion of conch encountered while monitoring is mostly undersize and do
not pass the legal-size limit (Figure 24).
LBCNP is a complete no take zone and is characterized by patch reef and seagrass habitats.
Majority of conch found within the NTZ was of legal size ranging from 200 to 300 mm in shell
length (Figure 25). Interestingly, the highest proportion of conch found outside LBCNP was over
177.8 mm (Figure 26). This may be due to the close proximity of the outside sites near the
boundaries of the protected areas. In terms of habitat, sites within patch reef and seagrass habitat
had a high proportion of conch with shell length of 200 to 225mm (Figure 27&28).
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Gladden Spit Silk Cayes Marine Reserve

Figure 21: Column graph shows frequency of shell Length for conch found inside GUZ in 2019 (n= 149).

Figure 22: Column graph shows frequency of shell Length for conch found inside NTZ in 2019 (n=73).

Figure 23: Column graph shows frequency of shell length for conch found outside in 2019 (n=164).
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Figure 24: Column graph shows frequency of shell length for conch found in patch reef habitat for 2019 (n=386).

Laughing Bird Caye National Park

Figure 25: Column graph shows frequency of shell length for conch found in all NTZ 2019 (n=272).

Figure 26: Column graph shows frequency of shell length for conch found outside in 2019 (n=71).
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Figure 27: Column graph shows frequency of shell length for conch found in patch reef habitat for 2019 (n=251).

Figure 28: Column graph shows frequency of shell length for conch found in seagrass habitat for 2019 (n=149).

National Conch Survey
SEA’s science team assisted the Belize Fisheries Department in conducting rapid conch survey
within and outside GSSCMR from January 25th to 27th, 2019. A total of 25 sites were surveyed. In
addition, from September 15th to 17th, 2020, the team assisted the Department in conducting
national conch survey at 34 sites. All data was digitized and submitted to Mr. Kenneth Esquivel
of the Fisheries Department.

Lobster
The Spiny Lobster open season is from 15th of June to 14th of February in any given year. Harvested
lobsters should have a carapace length of 7.6cm (3 inches) or more. For 2019, two of the survey
periods fell within the open season while one sampling was within the closed season.
The highest proportion of spiny lobster found in the general use zone, no take zone and outside of
GSSCMR was below the legal size of 7.6cm. In addition, total number of lobsters encountered
was 63, 52, and 31 lobsters, respectively. These encounters were far less than the total number of
lobsters found in outside of the reserve which was 164 lobsters. Based on the most dominant
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habitat for GSSMCR, the highest proportion of lobster encountered while monitoring is mostly
undersize and do not pass the legal-size limit (Figure 32).
Within LBCNP, the highest proportion of lobster encountered was above 7.6cm, thus falling within
the legal size (Figure 33). However, outside of LBCNP, a total of 8 lobsters were found and were
unable to do size frequency graph. Based on habitat type, lobster found within the patch reef and
seagrass area were above the legal-size limit but had a small proportion of animals (Figure 34 &
35).

Gladden Spit Silk Cayes Marine Reserve

Figure 29: Column graph shows frequency of carapace length for lobster found in GUZ 2019 (n=63).

Figure 30: Column Chart shows frequency of carapace length for lobster found in NTZ 2019 (n=52).
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Figure 31: Column chart shows frequency of carapace length for lobster found outside in 2019 (n=31).

Figure 32: Column chart shows frequency of carapace length for lobster found in patch reef habitat for 2019 (n=163).

Laughing Bird Caye National Park

Figure 33: Column chart shows frequency of carapace length for lobster found in NTZ 2019 (n=72).
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Figure 34: Column chart shows frequency of carapace length for lobster found in patch reef habitat for 2019 (n=57).

Figure 35: Column chart shows frequency of carapace length for lobster found in seagrass habitat for 2019 (n=24).

Reef Fish
Reef fish monitoring is important to know abundance of herbivorous, commercial, and other reef
fish status. While SEA uses timed swims to collect fish data, this does not provide density
information. Thus, the latter part of 2019, the monitoring team adopted the use of transect tapes to
collect more accurate data. While there is not a complete year of transect-based data, for the
purpose of this report, the density of reef fish observed per protected area zone is reflected below.
It must be noted that majority of fish observed belong to the herbivorous category with minimal
sightings of commercial fish species such as snappers. For context we share mean density for
GSSCMR and LBCNP (Figure 36 & 37). In GSSCMR, it must be noted that more reef fish was
encountered inside the general use zone and outside the reserve rather than in the no take zone.
While in LBCNP, more fish was encountered within the no take zone than the outside the park.
This difference can be alluded to the size of the no take zone and sampling design.
It must be noted that SEA is currently revising and expanding its monitoring program to improve
the robustness of the data and make more meaningful inferences.
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Figure 36: Bar graph shows mean density of reef fin fish encountered in the NTZ, GUZ, and outside area of GSSCMR

Figure 37: Bar graph shows mean density of reef fin fish encountered in the NTZ and outside area of LBCNP.

CORAL BLEACHING MONITORING
Coral bleaching surveys were conducted in September and October of 2019. Due to the prevalence
of bleached corals, results of October are shown in Table 2. Bleaching surveys are conducted with
2 persons using the bar drop method. Per site, a total of 200 coral colonies are randomly surveyed
by doing cycled kicks and “dropping” the bar. For each coral colony, data is recorded on
percentage that is old dead, percentage that is recent dead, diseases, bleaching description (pale,
part bleach or whole bleach) and percentage bleached. A total of 10 sites were monitored, 3 for
LBCNP and 7 for GSSCMR. Table 2 illustrates that most corals had less than 13% old mortality
and 0.1% or less recent mortality. However, bleaching was over 50% per site, thus showing a high
prevalence of bleach corals.
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LBCNP

GSSCMR

Site
Buoy E
LBS Shallow
Buoy H
BL1041
BLMBRS6
BLWS
BLCOM5
BLSILK
BL1032

Mean % Old Mortality
9.57
8.42
9.3
12.7
5.24
13.2
6.82
8.54
7.5

Mean % Recent Mortality
0
0
0
0.1
0
0
0.05
0.5
0

Mean % Bleaching
57.5
50.5
67
53.5
48
52
53.5
55
56.5

Table 2: Table shows Bleaching sites of LBCNP and GSSCMR for 2019.
monitoring

MARINE TURTLE MONITORING
In 2019, the goal was to train personnel and improve monitoring and educational efforts in SEA’s
protected areas and stakeholder communities. In the early part of 2019, SEA’s community and
outreach team conducted house to house visits in Seine Bight, Placencia, along the peninsula up
to Maya Beach and Ranguana Caye to inform residents on turtle nesting season and general
information on turtles. In October, three community researchers participated in a marine turtle
training with Kevin Andrew in Gales Point Village. Researchers learnt turtle identification,
identifying nests, digging nests, and collecting pertinent data as it relates to nesting and hatchlings
(Figure 38). These researchers then conducted a training session with SEA rangers and staff. The
goal is to incorporate marine turtles into SEA’s monitoring program for 2020 .

.

Figure 38: Photograph shows SEA’s community researchers conducting marine turtle training at Gales Point Village.

For 2019, 13 Hawksbill nests were reported by rangers at Laughing Bird Caye. Most turtles were
identified as Hawksbill and its GPS coordinates were recorded. SEA responded to three calls from
Hopkins village for nests on private property, including Jaguar Reef Lodge, Belize Underwater
and a beachfront resident. In addition, SEA’s community researcher, Shamika Martinez, responded
to a loggerhead turtle that was suffering from air pockets below the shell, hence could not
submerge in water outside of Hopkins. After two hours of extracting air from inflated area using a
syringe, the turtle was able to dive underwater. Finally, two dead turtles were reported. One
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floating outside of the Silk Cayes and the other beached on Ranguana Caye (Figure 39). Key
physical information was obtained along with photos and turtles were buried.

Figure 39: Photograph shows two dead turtles (left and center) and a stranded Loggerhead turtle (right).

CAPACITY BUILDING
National Underwater Visual Survey Training
SEA’s Science Ranger participated in the National Underwater Visual Survey Training Workshop
hosted by the Belize Fisheries Department from September 3rd to 4th, 2019. Participants were able
to revise the National Conch Survey Protocols, review harmonization data entry / data
management, review of Conversion Factors Protocol, review of data analysis methods, and
conduct practical session doing a mock survey.

Community Researchers Training
SEA’s Science Manager and Science Ranger provided training to five community researchers in
the latter months of 2019 on the importance of marine species and the marine ecosystem,
conservation targets of SEA’s MPAs and threats, the Placencia Lagoon, coral and reef fish
identification, climate change, and protocols and methodologies for monitoring. In addition, inwater sessions were conducted to further increase knowledge and practice of identifying coral and
fish accurately (Figure 40).

Figure 40: Photograph showing 3 Theory and in water training for SEA’s community researchers.
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A DIVE INTO SEA 2019
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