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Introduction
The overall purpose of this management plan is to provide a framework for long
term decisions affecting the Saba Marine Park (SMP) and those who use it. It is
not intended to be a day to day operations manual. This plan resulted from a
unique combination of community, scientific, and planning expertise. The plan
was developed using the Limits of Acceptable Change (LAC) protected area
planning process first developed and applied in North American terrestrial
wilderness settings. The process was modified somewhat based on the
experience there and the particular social and environmental context for Saba.
While elements of the LAC process have been used in other marine protected
area settings, this is the first application of the entire process to a Marine Park.
The Saba Marine Park was established in 1987 by Ordinance of the Netherlands
Antilles government to protect the unique and high quality coral formations and
fisheries surrounding the island of Saba in the eastern Caribbean. The Ordinance
required preservation of “the natural resources of that environment for both
commercial, as well as educational, recreational and scientific purposes”. Under
a letter of agreement with the government of the Netherlands Antilles, the Saba
Conservation Foundation manages the Park and human uses of it. While the
original Ordinance provided many protections for the biophysical attributes of
the Park, management is still needed.

Figure 1. Eye of the Needle is probably the
most popular seamount or pinnacle in the
Park.

The LAC process, consisting in its current form of about 10 steps, seeks to
address the questions: given recreational use, what are the acceptable
biophysical and social conditions in a protected area? And, what are the
appropriate and effective actions to maintain those conditions? By focusing
management and planning effort on these questions, the LAC process addresses
the fundamental concerns underlying the notion of recreational carrying
capacity.
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The Context
The Saba Marine Park surrounds the island of Saba in the eastern Caribbean,
located approximately 150 miles east of Puerto Rico and 20 miles south of St.
Maarten. The Marine Park comprises about 1300 hectares of coral reef and sea
floor from the high water tide mark on the island down to a depth of 60 meters.
The Park exists within a context of rising demand for nature-based tourism
opportunities, increased interest in protecting marine bio-diversity values, and
greater interest in tourism as an economic development tool. In a sense,
management must integrate provision of recreational opportunities with the
mandate to protect the values for which it is established.
The nearby reefs at St. Maarten and marine park at St. Eustatius provide diving
opportunities do not provide the diversity, pristine character, bathymetric
differentiation and coral reef communities represented in the Saba Marine Park.
This suggests that the Park’s biophysical attributes will continue to be highly
demanded. Combined with the island’s reputation as the “Unspoiled Queen” of
the Caribbean, there should be no question that the tourism sector of the island’s
economy can be maintained.
While a variety of factors are presently stressing coral reefs globally (including
bleaching, crown-of-thorns starfish, human activity—such as siltation from
runoff, destruction for harbors and airports, and insensitive recreational diving
and snorkeling). The reefs in the Saba Marine Park are relatively pristine. Yet,
protection through designation alone remains an inadequate tool. To be
effective, designation must be accompanied by a management system that
focuses on retaining the desired social and biophysical conditions. Those
conditions are specified in a joint, systematic exploration among the effected
public and visitors, the local community, and managers.
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Figure 2. Saba is the smallest of the 5 islands that make up the
Netherlands Antilles.

Values
The Saba Marine Park was established primarily to protect the outstanding
values of the reef systems and the associated fisheries surrounding the island of
Saba. There are a number of more specific values associated with the reef and
Park that are fundamental to this plan that require identification. These values
can be categorized into four major themes: (1) the marine environment itself; (2)
the recreational values dependent on that environment; (3) the Marine Park and
its management organization; and (4) related social conditions. Each will be
briefly discussed.

Marine Environment Values
Figure 3. The SMP provides habitat for an abundance of
fish, such as this school of Blue Tangs.

Fundamental Proposition: The marine environment forms the basis for all other
values and benefits associated with the Saba Marine Park and its management.
•

The waters around Saba are of very high quality with a minimum of human
caused pollution. The clarity of water within the SMP is an important
attraction for divers.

•

The Park contains a wide diversity of species, coral communities and
bathymetric features reflecting its volcanic background. The natural
diversity found around Saba is unique. The topography and presence of
seamounts, pinnacles and reefs provides a broad range of marine habitats.

•

The Marine Park provides a protected habitat for an abundance of fish and
marine life. Since the Park’s inception in 1987, research indicates that the
abundance of fish as well as the size of the fish has increased.
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•

In general, the marine environment of the SMP can be regarded as pristine.
There is little evidence of human impacts and the reef systems have not
experienced the same degree of degradation and disease found throughout
much of the Caribbean.

Recreation Values
Fundamental Proposition: Recreational activities and fishing in the Park are
dependent on maintenance of pristine conditions, yet provide substantial
monetary and social benefits to participants, the local community and the Park
administration.
•

Divers visiting the SMP currently generate a high proportion of revenue for
the island of Saba, while having little overall impact to marine resources.

•

The SMP tends to attract visitors that are more serious about diving. Diving
is generally the main reason for visiting Saba and these divers are usually
concerned with protecting the marine environment.

•

The SMP provides a good environment to increase the education and
training of divers.

•

The dive operators working in the SMP have maintained a good safety
record. This safety record, along with the presence of the recompression
chamber, is an important consideration for visiting divers.

•
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There are a limited number of commercial dive boats operating in the Park at
any given time. This is important for coordination of activities and has a
positive effect on the visitor’s experience.

Figure 4. The SMP provides opportunities
for high quality diving experiences.

Saba Marine Park Values
Fundamental proposition: The Saba Marine Park and its management
organization exist to protect the values of the coral reef environment through
active management of recreationists and provision of learning opportunities for
the local community.
•

The existence of the Marine Park and active management of the area is
important for the residents of Saba. The SMP has successfully worked to
protect the marine environment while recreational use of the Park has grown.

•

The SMP provides the opportunity for quality education. The Park has
contributed to the field of scientific research of marine environments, while
promoting increased awareness and understanding of the marine
environment among the local population.

•

The presence and operation of the hyperbaric chamber is an important
feature of the SMP. The accessibility of the recompression chamber is an
important safety consideration for visiting divers. The chamber also
produces a substantial source of income for the SMP.

•

Visitors to the Park generate income for the SMP, the government, and local
businesses. The Marine Park has a substantial impact on Saba’s economy.

Figure 5. The SMP provides opportunities for
Park users to experience pristine ecosystems.
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Social Values and Benefits
Fundamental proposition: The Saba Marine Park exists within a larger social
and environmental context that requires active community involvement and
understanding.
•

Due to topography and location, Saba and the SMP are largely insulated
from large-scale development and its impacts. The SMP is small and
controlled by the people of Saba.

•

The people of Saba care about the environment of the island. The dive shops
are actively involved in assisting the management of the SMP. The people of
Saba are friendly to everyone and welcome visitors to the island.

•

The traditional activities have been continued with the creation of the SMP.
The major activities within the Park are diving, fishing, and yacht visitors.

Figure 6. The rugged topography of Saba permits only small-scale development.
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Goals
In order to protect the above values and benefits, the Park adopts the following
goals for each of the above areas:

The Marine Environment

Figure 7. Overhangs and tunnels provide unique
diving opportunities for skilled divers.

•

Preserve marine water quality currently found around Saba.

•

Preserve the diversity of species found within the SMP.

•

Preserve the abundance of marine life currently present within the Park.

•

Preserve the pristine condition of the overall marine environment.

Recreation and Diving
•

Provide opportunities for experienced and skilled divers. Because of the
pristine character of the coral reef and the depths involved in interacting with
them, the SMP provides an opportunity not found in many other places for
highly skilled and educated divers.

•

Provide opportunities for improvement in diving skills. The skill level
required to experience some areas of the SMP is relatively high. Some divers
may not have that skill; others may want to increase their skills.

•

Provide opportunities to view parts of the SMP for non-divers. While overall
the skill level required to experience the Park is relatively high, some areas
may not require diving skills. By increasing opportunities for non-divers, the
SMP increases the breadth of market for its resources.
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Saba Marine Park
•

Develop the SMP in such a manner that it will serve as a role model for
other marine parks around the world.

•

Maximize the educational potential of the Park. The Park provides the ability
to increase scientific research and to enhance a greater awareness and
understanding of the marine environment among the local population.

•

Improve access and increase use of the Marine Park by local residents.

•

Generate revenue to ensure financial sustainability.

Linkages to the Local Community
•

Increase local involvement in the activities of the Park. Local residents
should be able to more actively utilize the resources of the Park. This
involvement also coincides with the desire to improve education and
awareness of the SMP within the local community.

•

Maintain the current uses of the Marine Park. Diving, fishing, and yachting
are all desirable activities that fit within the general character of the SMP
and foster interaction with local resident users.

•

Encourage small-scale development that fits within the character of the
island. Development of Saba and the SMP is important for the Park and local
economy.
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Figure 8. Improvements to the SMP visitor center
could help the educational potential for the Park.

Issues
There are a number of issues associated with the Park that require attention.
These issues can be categorized into the four major themes presented above.
Issues are generally viewed as existing or potential barriers to accomplishing
goals and preserving values.

Marine Environment

Figure 9. Harbor area is being dredged to remove
excessive sediment. Dredging can increase
sedimentation problems for nearby reefs.

•

There is concern that increased sedimentation, which results from runoff
from the BBW Corporation stone crushing operation, is having negative
impacts on the reef system. Sedimentation settles on the reefs and can kill
the coral and sponges that inhabit these reefs. Particular concern has been
voiced concerning the potential impacts that this sedimentation may have on
Tent Reef.

•

St. Eustatius is a major terminal for oil distribution. There is a significant
amount of oil tanker traffic in the ocean lanes between Statia and Saba.
There is a concern that the potential exists for a large oil spill that would
negatively effect the SMP.

•

While past research and informal observations suggest that divers have not
significantly impacted the reef systems in the Park, it is clear that divers do
have some impacts on the reefs. There is a question as to the degree of
impacts that should be allowed.

Recreational Activities and Fishing
•

The potential volume of fishing has increased with the introduction of the
medical school on Saba. This has caused some concern about the potential
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for over-fishing. There is also a concern over whether spear fishing should
be allowed in the SMP and the legality of carrying a spear gun under the
current laws.
•

How many yachts should be allowed at one time? Should yachts be able to
anchor? What is the potential legal liability incurred by the SMP for
requiring yachts to use moorings? There is also a concern about possible
pollution from improper waste disposal from visiting yachts.

•

There is a lack of moorings for small cruise ships. These moorings should be
limited to small cruise ships of less than 200 persons.

Saba Marine Park Administration
•

The SMP needs to clarify its law enforcement authority. The Park does not
currently have the authority to issue citations for violations of regulations.

•

The SMP needs to seek legislation to define the types of watercraft allowed
in the Park.

•

The Park needs to develop criteria for administering the permit system for
dive operators within the SMP.

•

The Park needs to increase and stabilize its operating budget.
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Figure 10. Yachts anchoring in Wells Bay area.

Social Conditions
•

The cleanliness and general commercial atmosphere of the harbor detract
from the visitor’s experience. Of particular concern is the dust created from
the BBW operation and the need for reclamation of the site when the
operation is no longer active.

•

There is a need for improved coordination of harbor activities. Scheduling
cruise ships, dive boats, fishing boats, and commercial traffic can be
problematic.

Figure 11. Much of the time getting into the
harbor posses no difficulty, but this is not always
the case. With increased use, the coordination of
maritime traffic can become problematic.
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Existing Conditions and Management
A fundamental component of this planning framework is to understand the
Park’s resources and the uses of these resources. It is important to know the
range of conditions that exist throughout the Park. This information can also be
used to identify areas that need special attention. The resource conditions
describe the physical characteristics and biological health of the marine
environment. The social conditions describe existing visitor use patterns and
experiences. Current management strategies seek to protect the Park ecosystem.

Current Management Organization and Direction
The Saba Marine Park is a self-supporting component of the Saba Conservation
Association. The Park generates funds through user fees, donations, souvenir
sales, grant writing, and operation of the hyperbaric chamber. Most of the Parks’
budget is generated through diving fees. All visiting divers to the Park pay a use
fee of $3 per dive. Visiting yachts pay $3 per person, or 15 cents per ton for
larger boats, and can stay for up to a week. Souvenir sales currently account for
approximately 18% of the Parks income. The SMP provides the only
decompression treatment in the immediate region, but income from the
hyperbaric chamber fluctuates annually because of the number of patients. The
Park has also successfully obtained numerous grants for equipment and special
projects.
The SMP has established a strong record of resource protection during the first
10 years of the Park’s existence. The legislation that established the Park also set
forth a number of rules and regulations to protect Saba’s reefs. One of the most
important rules implemented was to prohibit anchoring on the reefs around
Saba; anchoring is only allowed in specific areas where there is a sandy bottom.
The Park maintains an effective mooring system for all of the established dive
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Figure 12. The Saba Marine Park Hyperbaric
Chamber.

sites in the Park, as well as seven moorings for visiting yachts. The required use
of mooring buoys is an important management action that has prevented
significant impacts to the coral reefs.

Figure 13. Mooring lines are anchored to rocks and
corals. The use of mooring lines eliminates the need
for anchors.

Additionally, all visitors are prohibited from fishing, touching, collecting, or
littering in the Park. The Park also discourages divers from using gloves and
dive knives in order to discourage touching and collecting corals and other reef
organisms. Furthermore, even local resident are prohibited from fishing or
harvesting marine organisms with the aid of scuba or surface supplied air
(hooka). The Park is currently experimenting with a temporary guide only
policy, which requires all visiting divers to dive with an approved guide. These
policies are intended to prevent resource impacts due to improper behavior, as
well as simplify enforcement efforts.
The SMP was created to protect the marine environment around Saba while
allowing sustainable use of the resources. The Park attempts to achieve these
goals through monitoring conditions, education of users and local residents,
enforcement of rules and regulations, and scientific research. A primary task of
the Park is also to maintain the extensive mooring system, which provides
access to the dive sites. In addition, the SMP maintains a small visitor center to
provide information to visitors about the Park.
Four management zones currently exist within the Saba Marine Park. This
zoning system is based on the types of activities, such as fishing and diving,
which are allowed in different areas of the Park. Approximately one-third of the
Park is zoned primarily for diving. The Park also includes an anchoring zone for
visiting yachts. The remainder of the Park is zoned as either multiple use or allpurpose recreation. The multiple-use zone is for fishing and limited diving,
while the all purpose zone is open to snorkeling, swimming, boating, diving, and
fishing.
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Resource Conditions
Saba’s reefs are characterized by its unique diversity in underwater topography.
For simplicity, five types of reef structures can be determined: 1) seamounts or
pinnacles, 2) deep patch reefs, 3) encrusted boulders, 4) walls, and 5) true reefs
(van’t Hof, 1991). True reefs are structures that are built up entirely by living
organisms such as corals.
The underwater landscape of Saba is characterized by its volcanic origins. Many
of Saba’s reef structures have been shaped from various combinations of lava
flows, boulders and rocks. Coral encrusted rocks and boulders are the most
common structures around Saba and these areas have a rich diversity of corals.
These structures have also formed many crevices, swim throughs, labyrinths,
overhangs, and tunnels. These types of formations provide good habitat for a
diversity of fish species and provide enjoyment for recreational divers.
True reefs are limited to only one area on the windward side (east) of the island.
Giles Quarter can be qualified as a true reef and is well developed with abundant
coral species. The sand in this area is generally white and has a gentle slope;
most of the sand around Saba is darker, reflecting its volcanic origins. Coral
encrusted lava flows, rocks, and boulders are more typical of the leeward side of
the island. Much of this area, from Torrens Point to Big Rock Market, also has a
high diversity of corals. The Tent Reef area is characterized by walls, as well as
overhangs and boulders. Much of this area is in shallow waters and is rich in
marine life.
The most famous and spectacular of all Saba dive sites are the seamounts. These
seamounts, often referred to as pinnacles, rise up from a depth of over 100
meters to approximately 25 meters under the surface of the sea. The seamounts
are very rich in sponges, but corals are limited to only a few species. Huge
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Figure 14. Coral encrusted boulder. These lava
formations are common around Saba.

barrel sponges, as well as purple and yellow tube sponges are very common.
The water in this area is typically very clear with occasional algae blooms
causing a decrease in visibility.
Coral diseases are found in very low levels within the SMP. A short survey
performed in September 1998 found few diseased colonies. Nevertheless,
diseases such as black band, white band, yellow band, and red band are present.
Little is known about the dynamics of these diseases. Although diseases are an
important component effecting the health of the reef system, these diseases are
generally macro scale phenomenon and are difficult to manage on a micro scale.

Figure 15. Hawksbill turtles are common in the waters
around Saba. The park provides a relatively protected
environment for several species of turtles.

Bleaching of corals is another important factor effecting the health of the reef
system. Relationships with global weather patterns (El Niño/La Niña) is
probably a main reason for extreme water temperature and coral reef bleaching
events on a global scale. Bleaching in the SMP was relatively severe in October
1998. This bleaching has subsided in recent months as water temperatures have
returned to normal. The SMP has not experienced any significant long-term
impacts from bleaching.
The SMP has faired well through several hurricanes and tropical storms during
the last ten years. Most recently, Hurricane Georges hit Saba in September 1998.
The majority of the SMP was only slightly affected, but several sites were
impacted. The area around Hole in the Corner sustained substantial impacts to
the Elkhorn coral forests, which are abundant in this area. There is also concern
that the hurricane exacerbated the sedimentation problem on Tent Reef. There is
a general impression that the Tent Reef area is experiencing excessive
sedimentation levels due to erosion. The BBW Corporation’s stone crushing
operation near Fort Bay is believed to have significantly contributed to this
erosion.
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The SMP also boasts a wide diversity and abundance of fish species. The SMP
is home to over 120 different fish species (van’t Hof, 1991). Divers are attracted
by the sea turtles, barracuda, sharks, moray eels, and sting rays; not to mention
the parrotfish, angelfish, trumpet fish, and jacks, to name but a few. The size and
abundance of the grouper species found in the Park also attests to the low fishing
impacts. In general, the SMP supports thriving fish communities representing
most of the common species found in the Caribbean.
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The dominant activities in the SMP are scuba diving, snorkeling, yachting, and
fishing. Diving is the primary attraction for visitors to the Marine Park. The Park
maintains statistics on the number of divers in the Park each day (diver days)
and the total number of dives in the Park. Since the SMP began keeping records,
the number of diver days has increased from approximately 2500 in 1988 to
over 8000 in 1998. Use levels dropped significantly in 1995 and 1996, perhaps
as a result of hurricane activity in the area. However, the overall number of diver
days has continued to increase over time. This trend is likely to continue in the
foreseeable future. However, the total number of dives has not increased as
significantly. This suggests that more divers are visiting Saba, but averaging
fewer dives per visitor. Currently, growth in diving is restricted because of the
existing infrastructure of the island.
The vast majority of all diving activity occurs in one-third of the Park, from
Tent Reef to Diamond Rock, including the Pinnacles. This area is on the
leeward side of the island, providing protection from much of the strong winds
and swells that characterize the windward side. This area is also zoned primarily
for diving. The top ten dive sites account for nearly 80% of all dives within the
SMP. Use patterns at these sites has remained steady for the last several years.
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Figure 16. Overall, the number of diver days in the
SMP has continued to increase since the Park was
established in 1988.

Snorkeling is common in the Park, but it is not a major use. There are only a few
areas where snorkeling is feasible because of the depths of most dive sites.
Torrens Point is the predominant snorkeling area in the Park. In addition,
because there is no easy shore access, snorkelers must travel by boat. Visiting
yachts are also common in the Park. The number of yachts visiting Saba
increased from 131 in 1990 to a high of 568 in 1995, but these numbers have
decreased in recent years to 338 in 1998.
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Figure 17. The top 10 dive sites (1998)
represent nearly 80% of all diving activity
in the SMP.
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Only Saba residents are allowed to fish within the SMP. Fishing is allowed in
approximately two-thirds of the Park. Nearly all fishing within the Park is for
recreation and local consumption, not for commercial purposes. Weather
conditions on the windward side of the island, where most of the fishing is
allowed, also serves to limit the amount of fishing within the Park. The SMP
does not maintain statistics on fishing activities, so most data is anecdotal. In
general, fishing levels within the Park seems to have decreased during the last
ten years. Most fishing is done with hook and line, nets are not used in the Park,
and spear fishing occurs on a limited basis.
Since Saba does not have sandy beaches, shore access to the Park is extremely
limited. Thus, the natural topography of the island has restricted many types of
activities. Nearly all divers and snorkelers must use a boat to access the
underwater environment. Most fishing is also done by boat, but some fishing
occurs from land near the harbor and by the airport. Local residents often swim
in the harbor area and Wells Bay is occasionally accessed from the shore.
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Prescriptive Management Zones
One outcome of this planning process was to develop a new management zoning
system for the park. The zoning system developed through this planning process
is based on acceptable conditions. In contrast, the original zones for the Park
were based on the types of activities allowed in each area. The new zoning
system is not intended to replace the activity zones, but rather to provide a way
for the Park to more effectively manage the resource and social conditions. In
other words, what is the acceptable level of change from the natural conditions
that should be allowed in different areas of the Park? Prescriptive management
zones, therefore, refer to the conditions that will be allowed in each zone.

Management Zone 1
Resource Setting:
Management zone 1 is virtually an undisturbed and unmodified, natural
environment, in which human induced impacts are generally not evident.
Natural and ecological processes are not measurably affected by the actions of
users.
Social Setting:
This area provides opportunity for diving with small groups. There is a low
chance of encountering another dive party in this area. Many of the dive sites in
this zone require intermediate to advanced dive skills, allowing visitors the
opportunity for some challenge and risk. The island view from this area is
predominately of a natural, undeveloped environment.
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Figure 18. Much of Saba’s coastline is comprised
of steep cliffs and large rocks.

Managerial Setting:
Management emphasizes sustaining natural ecological processes. Minimum
impact diving practices will be strongly emphasized for those wishing to dive in
this area. Necessary rules, regulations, and information on low impact diving
will be communicated to visitors outside of these areas or on the dive boat. If
user induced resource damage becomes apparent, resource protection measures
will be considered. Patrols in this area will be conducted as necessary to monitor
conditions and achieve management objectives.

Management Zone 2:
Resource Setting:
Management zone 2 is virtually an unmodified, natural environment in which
human induced impacts are generally not evident. Natural and ecological
processes are not significantly affected by the actions of users.
Social Setting:
This area provides opportunity for diving with larger groups and snorkeling is
encouraged at several sites in this area. There is a good chance of encountering
other dive parties or snorkelers. Most of the dive sites in this zone require
beginning to intermediate dive skills and the opportunity for challenge and risk
is not high. The island view from this area is predominately of a natural,
undeveloped environment.
Managerial Setting:
Management emphasizes sustaining natural ecological processes. Minimum
impact diving practices will be emphasized for those wishing to dive or snorkel
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in this area. Necessary rules, regulations, and information on low impact diving
and snorkeling will be communicated to visitors outside of these areas or on the
dive boat. If user induced resource damage becomes apparent, resource
protection measures will be considered. Patrols in this area will be conducted as
necessary to monitor conditions and achieve management objectives.

Management Zone 3:
Resource Setting:
Management zone 3 is characterized by an essentially unmodified natural
environment. Environmental impacts may be apparent, but are concentrated
around established dive sites. Visible impacts such as broken coral often persist
from year to year, but the ecological and natural processes are only minimally
affected. This area may include artificial reef projects to enhance fisheries
habitat and to reduce impacts on natural reef and coral structures.
Social Setting:
Interparty contacts may be frequent and a diversity of user types may be
encountered. Visitors to this area can expect to see many types of boats and
activities. The island view from this area includes both natural landscapes, as
well as, developed areas for business and commercial activities. Divers have the
opportunity to interact with a natural underwater environment, though risk and
challenge are not high.
Managerial Setting:
Management emphasizes sustaining and where necessary restoring conditions to
allow natural processes to dominate. Management may enhance wildlife habitat
through the construction of artificial reef projects. Minimum impact diving
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practices will be emphasized for those wishing to dive in this area. Necessary
rules, regulations, and information will be communicated to visitors outside of
these areas, on the dive boat, and by Park management. If user induced resource
damage threatens ecosystem sustainability, resource protection measures will be
enacted. Patrols in this area will be conducted as necessary to monitor
conditions and achieve management objectives.

Management Zone 4:
Resource Setting:
Management zone 4 is characterized by a natural environment that has been
modified for a variety of commercial and industrial uses. This zone is primarily
used as a travel corridor to the harbor. Both commercial and private boats and
yachts are expected to frequently use this area. This zone also contains
numerous private and public boat moorings.
Social Setting:
Inter-party contacts are frequent and a diversity of user types may be
encountered. Visitors to this area can expect to see many types of boats and
activities. The island view from this area includes developed areas for business
and commercial activities. Frequent recreational diving is not expected to occur
in the zone.
Managerial Setting:
Management in this area will emphasize a natural appearing underwater
environment and preventing conflicts between different user groups.
Management presence may be apparent and rules and regulation will be
communicated to users both on-site and off-site.
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Zone 1
Zone 2
Zone 3
Zone 4
Figure 19. This map displays the Saba Marine Park Prescriptive Management Zones. Four zones were developed
through this planning process, representing a range of resource and social conditions.
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Indicators of Social and Biophysical Conditions
Indicators are variables chosen to reflect both the social and resource conditions
of the Marine Park. They are indicative of the overall conditions present. These
indicators are systematically monitored in order to evaluate conditions and
assess the effectiveness of management actions. Indicators should be directly
related to the resource conditions and they should be easily measurable.

Figure 20. Limited sedimentation does not usually
threaten corals or sponges, but excessive sedimentation
can smother these organisms.

Ideally indicators should be related to causal factors that are directly subject to
management control. Marine environments pose unique problems to developing
indicators based on these criteria. Cause and effect relationships are often very
complex and many factors affecting marine environments result from outside
influences. The following indicators were developed in order to monitor changes
in the marine environment and to provide as much guidance for management
actions as possible

Water Quality:
Coral reefs are considered fragile and high fluctuations in water quality are
considered to be detrimental to their health. Four indicators of water quality will
be monitored: turbidity, salinity, temperature and pollutants. Measurement of
these indicators will be used to determine if changes over time are impacting the
reefs and if the causal factors involved are subject to SMP management
authority.

Sedimentation:
The amount of sedimentation will be used as an indicator to assess threats to the
long-term health of the reef system. Increases in the amount of sediment
particles in the waters of Saba are usually associated with erosion from adjacent
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land (suspended matter). Wave action, currents, and dredging activities can also
cause sedimentation problems (resuspended matter). Sediment particles smother
reef organisms and reduce light available for photosynthesis. Excessive
sedimentation can adversely affect the structure and function of the coral reef
ecosystem by altering both physical and biological processes. In addition,
declines of tropical fisheries are partially attributable to deterioration of coral
reefs and sea grass beds.

Fish Stock:
Fish stock (diversity and abundance) is an important indicator to measure the
health of the reef system. A high diversity and abundance of fish tends to show
low fishing impacts and a balanced coral reef ecosystem. Fish stock studies have
been conducted annually in the SMP since 1991. This research will be used to
establish baseline conditions and conduct trend analyses for the future.

Damaged Corals:
The amount of broken and abraded branching corals will be used as an indicator
to assess the amount of diving related impacts. Because of the increased
popularity of recreational diving and snorkeling throughout the Caribbean in
recent years, concern has spread about the impact that diving can have on coral
reefs. Damage to branching corals is usually the most visible impacts that result
from diving activities. Divers can impact corals in many ways, such as, by
kicking the reef with their fins, hitting their tanks against ledges, sitting or
standing on corals, and by touching.
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Figure 21. Branching corals are often susceptible
to diving related damage.

Number of Dive Boats:
The number of dive boats found at a dive site at the same time will be used as an
indicator to assess the amount of inter-party contact. The amount of interaction
with other Park users varies between the management zones.

Group Size:
The number of divers in a group will be used to assess the social impact on the
recreation experience. Generally, smaller dive groups have the opportunity to
see more fish and usually get a closer view. In essence, the smaller the dive
group, the greater opportunity for the diver to interact with nature, with less
distraction.
Figure 23. A busy day in Wells Bay and Ladder Bay; all
seven of the yacht mooring were being used.
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Standards of Acceptable Change
Standards should reflect acceptable conditions, not necessarily those that are
desirable. Namely, standards are defined as minimally acceptable conditions.
What degree of change from the natural conditions are we willing to tolerate? A
violation of the standards requires immediate management action. The
consequences of setting standards at different levels may involve specific types
of management actions as well as the amount and distribution of biophysical and
social impacts.
Quantifiable standards should be established for each indicator. Ideally, these
standards should be explicit, giving managers a clear indication of whether
conditions are acceptable or if they have been violated. Marine environments
pose unique problems for these criteria. The complexities of these systems often
defy the ability to set quantifiable limits. For some of the indicators chosen,
further data will need to be collected before standards can be finalized.

Water Quality:
Four indicators (turbidity, salinity, temperature and pollutants) will be measured
to determine water quality. In general, the SMP is believed to have very high
water quality. Past water quality research in the SMP was only conducted in the
area of Ladder Labyrinth. In order to determine the differences that currently
exist within the Park, whether natural or human induced, data will be collected
to develop a baseline indication of the water quality in particular areas and
locations. This baseline information will help guide the SMP in establishing
water quality standards at a future date.
The standards of acceptable change for this variable will require some degree of
interpretation for long term fluctuations. Constant values over time can be
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Figure 24. Turbidity (visibility) is an important
component of water quality, as well as an attraction
for divers.

considered good, but high fluctuations should be objectively analyzed to
separate natural patterns from a slow deterioration in quality. High fluctuations
in the short term are generally considered to be harmful to coral reefs.

Sedimentation:

Figure 25. Coral, sponges, and other reef organisms
require good water quality and low sedimentation
levels to thrive.

In general, mean sediment rates and suspended sediment concentrations for
coral reefs, not subject to human activities, are less than 10 milligrams per
square centimeter per day and less than 10 milligrams per liter, respectively
(Rogers, 1990). Chronic rates and concentrations above these values are
considered high and heavy sedimentation is associated with fewer coral species,
less live coral, and lower coral coverage. Sedimentation rates have only been
superficially studied within the SMP, but there is a general impression that
sediment levels may currently be too high in the Tent Reef area. Results of
sedimentation monitoring will be used to establish standards.
Standards:
Current standards are set at 10 milligrams per square centimeter per day for
resuspended matter and 10 milligrams per liter for suspended matter. This
standard may become more restrictive based on monitoring results.

Damaged Corals:
At the current diving levels within the SMP, the damage inflicted by divers is
slight and probably has little impact on reef community structure or processes.
Previous research in the SMP has found that in high use dive areas, 3.2% of
coral colonies were damaged (broken and abraded) compared with 2.4% in low
use dive areas. However, a direct relationship has not been found between the
amount of damage and the number of dives per site. Community composition
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and topography, as well as diving skill and behavior, are likely to be important
intervening variables among the different sites studied.
Some sites are more susceptible to environmental variations and storms. Sites
with overhangs and crevices are also more likely to experience diving related
impacts than sites characterized by walls and pinnacles; where divers are less
prone to make contact with the reef. Thus, this indicator must be evaluated in
relation to specific areas and dive sites and the amount of change over time.
Standards:
Zone 1: The proportion of damaged (broken and abraded) branching corals in
high use areas will not exceed 150% of the proportion of damaged (broken and
abraded) coral colonies in low use areas at the same site.
Zones 2 - 4: The proportion of damaged (broken and abraded) branching corals
in high use areas will not exceed 200% of the proportion of damaged (broken
and abraded) coral colonies in low use areas at the same site.

Fish Stock:
Placing absolute standards for fish stock levels is problematic. A primary
concern with setting standards is that of ensuring comparability across
observers. In monitoring of fish stocks, two observers may come up with rather
different figures for fish biomass in the same place at the same time. Using the
same observer can provide more consistency, but this may not be feasible for the
SMP over the long term. Thus, the values produced in fish counts are often
relative rather than absolute.
Looking at trends over time may be more practical for measuring changes within
the SMP. Information is needed on long term patterns, such as, determining if
the fish stocks are stable, increasing, decreasing, or fluctuating over time. Small
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Figure 26. Encountering large schools of fish is
common in many areas of the SMP.

fluctuations, increases in biomass, and stability indicate healthy conditions.
However, continued decreases and large fluctuations will require more research
and management actions.

Number of Dive Boats:
For a majority of the dive sites in the SMP there is currently only one mooring
buoy per site. This in effect limits most sites to only one boat at any given time.
However, several sites currently have two mooring buoys and more may be
added to some sites in the future. Each dive site in the Park has a small-boat
mooring buoy (white) to accommodate normal dive boats. However, there is
also a need to provide big-boat mooring buoys (orange) to accommodate larger
boats such as the Caribbean Explorer live-aboard dive boat.
Standards:
Zone 1: 90% of the time only one dive boat will be present at each site.
Zones 2 - 4: 50% of the time only one dive boat will be present at each site.

Group Size:
Currently, dive group sizes in the SMP seldom exceed 20 divers. Typically, dive
group sizes range anywhere from 2 to 18 divers. The maximum capacity of most
of the dive boats currently operating in the SMP is 20 divers or less.
Standards:
Zone 1: 90% of the time group size will not exceed 20 divers, including guides.
Zones 2-4: 75% of the time group size will not exceed 20 divers, including
guides.
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Management Actions
The management actions presented here are aimed at long term preservation of
the Marine Park; they are not intended as day to day management guidelines. In
general, management actions can be preventive or corrective in character.
Preventive management focuses on protecting the existing conditions.
Corrective management actions generally progress from non-restrictive
measures to very restrictive in order to restore conditions to levels deemed
acceptable according to standards.
An important aspect of this planning process was to develop appropriate
management actions for potential problems. Increasingly restrictive actions will
become necessary if a decline in conditions is detected. A number of
management actions were identified during this process to address problems that
might be identified during monitoring. Management actions were also identified
to address some of the issues and goals identified previously.

Preventive Actions
Education is a primary management tool that can be used to maintain current
conditions. The SMP will develop new educational materials and make this
information accessible to visitors. Educational opportunities will be extended to
all dive guides. Dive guides are in an ideal position for conveying appropriate
information to visitors. Information sharing will also be extended to the dive
operators. The SMP will discuss current management concerns and preventive
measures that can be implemented to avert any potential problems
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Action: The Park will develop an educational video or slide presentation to
inform visitors about issues, such as the importance of protecting the marine
environment, minimum impact diving principles, and proper behavior for
yachters. Information can also be presented in a number of other formats, such
as brochures, educational displays, and interpretive talks.
Action: The SMP will begin conducting educational sessions for guides in order
to ensure that they understand minimum impact diving principles and how best
to apply these techniques. For example, dive guides will be encouraged to avoid
overhangs, narrow chutes, and tunnels with novice and intermediate divers.
Action: The SMP will organize and schedule regular meetings with all the dive
operators. These meetings will serve as a forum for addressing current issues
and discussing special problems. The operators will also be able to provide
feedback to Park management on areas that may need increased monitoring.
Rationale: These actions are intended to modify the character of use by
controlling where and when use occurs, as well as visitor behavior.
Timeframe: The video will be made available to all visitors by January 2000.
The educational sessions for guides will begin in January 2000 and be repeated
annually. Additional sessions can also be scheduled for new employees if
necessary. The dive operator meetings will be scheduled every three months,
beginning in January 2000.

Corrective Actions
If monitoring indicates that conditions are deteriorating, corrective actions will
be implemented. Corrective actions will begin with increasing educational and
research measures. Educational efforts will be intensified and new strategies
developed to address specific problems. Due to the complexity of marine
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environments, however, the indicators selected may not be able to identify the
specific causes of every impact detected. In general, the Park will also increase
enforcement activities of Park rules and regulations among all user groups.
Action: If causes are unknown, the SMP will initiate active research efforts to
determine the cause of any negative impacts.
Action: For diving related issues, meetings with dive operators and guides will
become more frequent, as conditions suggest.
Action: If impacts are fishing related, the SMP will organize informational
meetings with local fisherman to address the specific problem.
Action: If impacts are determined to be yachting related, the SMP will increase
patrols and contacts among yacht users to enforce rules and regulations.
Rationale: These education and enforcement actions are intended to modify the
attitudes and behaviors of Park users.
Timeframe: These actions will begin as soon as monitoring indicates that a
problem exists. The results of these actions will be evaluated every 6 months.
Based on these evaluations, management actions will be suspended, continued,
or more restrictive.
Impacts related to excessive sedimentation pose a unique problem for the Park.
Erosion is a primary factor in excessive sedimentation levels, but the Park does
not have the ability to directly control erosion problems.
Action: If monitoring suggests that sedimentation levels are negatively
impacting the marine environment, the SMP will organize meetings with the
government, BBW Corporation, the Tourism Association, local businesses, and
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other interested parties. The SMP will also actively encourage the government to
require the BBW Corporation to follow the recommendations of the recently
submitted environmental impact statement (EIS).
Rationale: These actions are intended to maintain or rehabilitate the affected
reef system. By reducing human induced erosion, the reef system will become
more resilient to natural erosion levels.
Timeframe: The SMP will immediately begin encouraging the implementation
of the EIS recommendations for the BBW Corporation. The Park will also begin
to schedule meetings if monitoring detects negative impacts.
Management actions will become increasingly restrictive if conditions continue
to decline; once standards have been violated, very restrictive actions will be
implemented.
Action: Impacts resulting from diving will result in use limits on the number of
dives that each operator will be allowed to lead in the problem site or area.
Further actions will require each dive operator to conduct a skill evaluation of
each diver before they are allowed to dive at the impacted site or area. The next
step will be to exclude night dives on the impacted site. Finally, the dive site
will be closed to all diving activity.
Figure 27. Diving related impacts are more likely to
occur during night dives due to decreased visibility.

Action: To reduce fishing pressures,
the SMP will seek limitations on the number of permits. The Park will also seek
voluntary reductions in fishing pressures among local fisherman.
Action: If enforcement activities fail to resolve yacht related impacts, the Park
will require a reduction in the number of yachts allowed within the Park.
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Rationale: These actions are intended to modify the character of use, as well as
reduce use in problem areas, in order to restore conditions to acceptable
standards. This is accomplished through controlling where use occurs, the type
of use, and how visitors behave.
Timeframe: Each management action will be evaluated for 6 months. The results
of these evaluations will determine future actions. If conditions fail to improve
or continue to deteriorate then increasingly restrictive actions will be
implemented. If conditions improve then actions will be discontinued from most
restrictive to least restrictive.

Issue and Goal Related Actions
In the process of developing this management plan, the SMP task force
identified a number of issues and goals that compel the Park to take
management actions. Although, not all of these issues fit neatly into the normal
scope of Park administration, it became clear that the Park should play a role in
addressing some of these concerns.
Issue: Should personal watercraft be allowed to operate in the Park?
Action: The use of personal watercraft is not consistent with the values and
goals of the Saba Marine Park, particularly zones 1 through 3. These areas are
intended to provide the opportunity to experience nature. Personal watercraft are
designed to be ridden fast and are typical noisy. These attributes pose potential
problems for divers, snorkelers, and swimmers.
The SMP will actively seek governmental legislation regarding the types of
watercraft that will be permitted to operate within the Park. This legislation
should prohibit all types of watercraft, except those explicitly authorized. This
legislation should authorize dive boats, fishing boats, and yachts to operate.
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Other types, such as personal watercraft, would not be allowed to operate in
most areas of the Park. They would be permitted access to the harbor, which is
in zone four.
Issue: How should a permit system for dive operators be created?
Action: Currently, the dive companies operate under a letter of agreement with
the government. This authorization permits these companies to guide dive trips
in the Park, but a more formal and comprehensive permit system is needed.
Because the SMP does not have the authority to issue permits, the Park will
need to create and facilitate an advisory panel that would develop the criteria
and procedure for instituting a permit system for dive operators in the Park. This
panel should include a diversity of representatives, such as the government,
Tourist Association, Tourism Office, Saba Conservation Foundation, and local
businesses.
Issue: How can we increase and stabilize SMP revenues?
Action: The task force did not identify a strategy to increase or stabilize the Park
revenues. Most participants felt that raising user fees was unacceptable. The task
force suggested that the SMP should examine the potential for volunteer work.
The local dive shops are willing to provide equipment and personnel to help
support mooring maintenance projects. The SMP can also seek to increase
souvenir sales.
Issue: What actions should the SMP take to deal with the concern over a
potential oil spill in Statia?
Action: The SMP will actively seek to develop an emergency response plan. The
Park will need to build a coalition of interests, including the Statia petroleum
terminal. The SMP will seek grant funds or equipment donations for oil
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containment equipment. Technical assistance and training may be available from
the Statia terminal. The SMP will also need to establish a direct line of
communication with the terminal in the event of an accident. This would
minimize any time delay in mobilizing a response to protect the Park.
Issue: Is there a potential problem with over-fishing resulting from resident
students?
Action: The University of Saba medical school has increased from 75 students to
200 students since its inception. The medical school is also planning on
expanding to 275 students in the near future. This growth accounts for a sizable
influx in the Saba resident population. Currently, the government requires a
permit for fishing in Saba territorial waters. The SMP will actively encourage
the government to closely monitor the number of fishing permits issued and
consider limiting the number of fishing permits available.
Issue: What actions should the SMP take with regards to spear fishing?
Action: Saba residents are allowed to spear fish in designated areas of the Park
without the aid of SCUBA or hooka equipment (surface supplied air). Currently,
spear fishing occurs on a limited basis. Netherlands Antilles law requires a
permit to transport spear guns, which are considered a weapon. All individuals
intending to spear fish in the Park should be in compliance with this
requirement.
Issue: What actions can the SMP take in regards to the aesthetics and activities
in the harbor?
Action: Daily harbor activities and the aesthetic character of the harbor are
outside the scope of responsibility of the SMP. However, the SMP will actively
insist on the use of Environmental Impact Studies (EIS) for any major
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Figure 28. An EIS should be conducted prior to any
significant development of the harbor area.

development of the harbor. The SMP will also seek legislation that requires an
EIS to be conducted before any construction is begun.
Issue: Should the SMP install moorings for small cruise ships?
Action: The SMP will not directly provide moorings for cruise ships. The costs
and maintenance for such moorings are not feasible for the Park. It is more
appropriate for the government to provide services for cruise ships. However,
the Park will act as an advisor to the government, particularly with regards to
selecting the appropriate location for any new moorings.
Issue: How many yachts should be allowed in the SMP at one time?
Figure 29. The SMP should advise the government on
appropriate locations to install moorings for small cruise
ships.

Action: The number of yachts will be limited to the number of yacht moorings
available. Currently, there are seven moorings established for yachts. The SMP
will actively seek changes to the established zoning system in the marine
ordinance. The new provision will require all yachts to use one of the seven
mooring buoys. Anchoring would essentially be restricted for most yachts.
Yachts that exceed the mooring capacity may be allowed to anchor on the
seaward side of the mooring buoys, with prior approval of the SMP.
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Monitoring Plan
Monitoring of the selected indicators is a crucial component of the successful
implementation of the management plan. Monitoring not only allows managers
to know when standards have been violated, but it can also give early warnings
of potential problems or negative trends. The monitoring plan informs Park
managers on the resource and social conditions, as well as suggesting
management actions. Monitoring plans always include tradeoffs between the
desire for more information and the limitations on fiscal resources. The
monitoring plan developed as a result of this process attempts to provide the best
information possible to Park managers while being economically feasible.

Water Quality:
Monitoring of the water quality throughout the SMP will focus on several
indicators: turbidity, salinity, temperature, and pollutants. The methodology for
this indicator is adopted from the current Caribbean Coastal Marine Productivity
(CARICOMP) protocol. Past studies in the SMP with CARICOMP have
monitored water quality at Ladder Labyrinth. The SMP will modify these
protocols and expand the sampling areas.
Turbidity will be assessed by light attenuation measured vertically with a Secchi
disk and expressed as the depth (meters) at which the disk no longer can be seen.
Salinity will be measured by taking a water sample at a depth of 0.5 meters. The
salinity content will be expressed in practical salinity units (psu), which are
numerically equivalent to parts per thousand. Water temperature (oC) will be
measured at a depth of 25 meters. Electronic gauges (HOBO) will be used to
record the water temperature every two hours for one year.
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Figure 30. A vibrant display of colors;
these reef organisms are a treat for
divers and snorkelers.

The water quality variables will be monitored at four sites within the SMP: 1) Tent
Reef Deep (white buoy), 2) Tedran Reef (orange buoy), 3) Third Encounter (white
buoy), and 4) Ladder Labyrinth (white buoy). The location of these measurements
will remain fixed from one sampling time to the next. Sampling of turbidity and
salinity will be conducted once per week. Additionally, water samples will be
tested for pollutants every six months. Water temperature gauges will be collected
annually and the information downloaded. The Park will explore the possibility of
monitoring E. coli in the yacht anchorage area.

Sedimentation:
Techniques for the monitoring of sedimentation rates within the SMP will be
adopted and modified from the work of Roberts in the Soufriere Marine
Management Area. The sedimentation rate of both suspended matter and
resuspended sediments will be monitored. Suspended matter is the amount of
sediment in the water; this matter eventually settles to the bottom. Resuspended
sediments result from previous deposits being disturbed. The combination of
new sediment inputs and resuspension of previous sediments can both cause
stress to the reef system.
Sediment traps will be placed at Tent Reef, Ladder Labyrinth, and Hole in the
Corner. At each location, sediment traps will be placed at 10 meters and 15
meters. The traps will be attached to concrete blocks on the sea floor. These
traps will be sampled once per week for a 3-month period, from January 2000
through March 2000. Sediment rates will be determined by the suction filtration
of each sample through weighed filter papers, air drying and weighing. The
results of the monitoring will be used as a baseline to establish new standards of
acceptability. These results will also be used to establish the frequency of future
monitoring.
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Fish Stock:
Monitoring of fish stocks will rely on the previous research (Roberts, 1996)
employed in the SMP in order to make comparisons with the existing data. The
termination date of the annual fish surveys currently conducted for the SMP is
unknown. The Park will continue to rely on this data until the research ceases. In
order to be economically feasible, the SMP will continue monitoring this
indicator every two years.
The five species to be counted in this study are parrotfish (Sparisoma viride),
surgeonfish (Acanthurus spp. Coeruleus), grunts (Haemulon spp. Carbonarium),
snappers (Lutjanus spp. Apodus), and groupers (Epinephelus fulvus).
Fish stocks will be monitored by a visual census of fish populations. Demersal
fish are counted, using SCUBA, with a modification of the stationary point
count method developed by Bohnsack and Bannerot (1986). A tape measure 10
meters long is placed across the reef and all fish observed within or passing
through a 5 meter radius of the center of the tape, extending upwards in a
cylinder above the reef, are counted during a 15 minute period. The lengths of
individuals observed are estimated visually to the nearest centimeter. Results of
the first study in Saba have shown that it is feasible to quantify the entire
diurnally active, non-cryptic fish community using this method.
Fish counts are to be made at depths of 5 meters and 15 meters on the outer
slope zone of the reef. Sampling will be centered around the mooring buoys at
Fort Bay, Tent Reef, Ladder Bay, Wells Bay, Diamond Rock, Hole in the
Corner, and Green Island. This monitoring is currently conducted on an annual
basis, but will continue every other year when the current research ceases.
Data on fish numbers are analyzed using three-way repeated measures
(ANOVA) with year, fishing level and depth as factors and the structural
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Figure 31. Tent Reef is home to a diversity of species
and abundance of fish stock.

complexity of the habitat as a covariant. Data on bio-mass is analyzed using
three-way repeated measures ANOVA. Data is tested for normality prior to
analysis and the abundance data square root transformed to increase
approximation to normality.

Damaged Corals:
Methods for monitoring broken and abraded corals will be adopted from
previous diving impact studies (Hawkins, 1996) in the SMP. The methodology
will remain consistent in order to make comparisons with past research. The
termination date of the annual diving impact research conducted for the SMP is
unknown. The Park will continue to rely on this data until the research ceases. In
order to be economically feasible, the SMP will continue monitoring this
indicator every two years.
Five dive sites, covering a range of use levels from high to low, have been
selected for observation: 1) Tent Reef, 2) Ladder Labyrinth, 3) Babylon, 4) Hot
Springs, and 5) Hole in the Corner. Each of these sites, except Hole in the
Corner, is in the sheltered southwest of the island. Each site, except Tent Reef,
has a similar topography and at these four sites the reef typically slopes gently
from shallow to deep water. The mooring buoys are set between 13-18 meters
deep among coral covered ridges and boulders that are interspersed by sandy
channels.
Tent reef has a flat reef top at about 5 meters deep, which drops vertically to a
depth of 12 meters, thereafter sloping gently into deep water. The mooring buoy
is situated on top of the shallow reef top, but diving activity is mainly restricted
to the reef slope. At each of these locations divers spend most of their time at
depths between 12 and 25 meters.
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In addition to selecting dive sites with various amounts of use, comparisons are
also made between areas of high use versus low use at each site. Diving
intensity is based on the distance from the mooring line. High use is designated
as 0-20 meters away and low use is 40-60 meters. Patterns of site use by divers
were taken into account when selecting these areas.
In high use areas, a tape measure is run out from the mooring line, or nearest
piece of reef, in the direction that the dive is typically lead. In low use areas the
tape is laid in the opposite direction, with the provision that a similar depth and
reef habitat is sampled in each. If this was not possible, a slightly different
compass bearing was taken to achieve comparability. Since dives are lead in
predictable directions and distances, the difference in diving intensity between
high and low use areas is likely to be greater than 10 fold. The SMP will rely on
the compass bearings and sketch maps, which have been previously recorded, to
repeat the sampling.

Number of Dive Boats:
Currently, it is atypical for more than one boat to use a dive site at the same
time. This does occasionally occur, generally due to weather conditions limiting
the number of sites available. However, as use levels increase this may occur
more frequently. In order to monitor the frequency of boats sharing a dive site,
the dive operators will record the location, date, and time for each occurrence of
boats sharing a site. This can be included with the daily records currently
maintained by each operator.
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Group Size:
The SMP has maintained detailed records of the number of dives made at each
site since 1988. All dive operators in the Park are required to provide daily
records of which sites they dive, as well as the number of divers and the number
of dives. These records enable diving pressure to be closely monitored.
Currently, the SMP examines use patterns based on a monthly and annual basis.
Monitoring of group size will require the SMP to examine the daily use records
of the 5 most used dive sites. Sites will be selected by the use levels of the
previous year. For 1999, the sites selected for monitoring will be: 1) Tent Reef,
2) Ladder Labyrinth, 3) Diamond Rock, 4) Lou’s Ladder, and 5) Third
Encounter. Monitoring of use will focus on three of the busiest months of the
year: February, April, and June.
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