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UNERP established in 1972, is the voice for the environment
within the United Nations system. UNEP acts as a catalyst,
advocate, educator and facilitator to promote the wise use and
sustainable development of the global environment. UNEP
provides leadership and encourages partnership in caring for the
environment by inspiring, informing, and enabling nations and
peoples to improve their quality of life without compromising
that of future generations. UNEP works with a wide range of
partners, including United Nations entities, international orga-
nizations, national governments, non-governmental organiza-
tions, the private sector and civil society.

http://www.unep.org

Rainforest
Alliance

The Rainforest Alliance works to conserve biodiversity and
ensure sustainable livelihoods by transforming land-use prac-
tices, business practices and consumer behavior. Rainforest
Alliance works with people whose livelihoods depend on the
land, helping them transform the way they grow food, harvest
wood and host travelers. From large multinational corporations
to small, community-based cooperatives, we involve businesses
and consumers worldwide in our efforts to bring responsibly
produced goods and services to a global marketplace where the
demand for sustainability is growing steadily.

http://www.rainforest-alliance.org

CONSERVATION
INTERNATIONAL

CI believes that the Earth’s natural heritage must be main-
tained if future generations are to thrive spiritually, culturally,
and economically. Our mission is to conserve the Earth’s living
heritage, our global biodiversity, and to demonstrate that human
societies are able to live harmoniously with nature.

http://www.conservation.org
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and executed by Rainforest Alliance, Conservation International, Ecuadorian

Ecotourism Association (ASEC) and Programme for Belize (PfB).

GLOBAL T+ X
SENVIRONMENT \\/l\\"dy

FACILITY 7=
PNUMA

Technical compilation:

Erick Vargas

Technical edition:
Alejandrina Acufia
Silvia Rioja
Philologist:
Mireya Gonzalez

Translation:

Luis Delgadillo
Design:

Disefio Editorial S.A. www.kikeytetey.com




FOrE@WOId ......vvvueirieniiiriiieenieeenieeernieeesneeeesseeenseeesssessssscenes 5

Presentation ..........ccccieiiieeeeeenereeieeeneeeennnnsceseeeseeeennnnnnssssans 7
INtroduction.......cccuuueiiiienniiiieeeneeeieenneeeeeeneeeeeesnsneeeesnnnnnns 8
Why Have We Prepared This Guide? ........cccccecerviecierierierienineeieeeeereeennn 9
Whom Is Tt FOI? eeoviiiieiiceeeeeceeee e e 9
How Is Tt USed? ...oovieeieceiiieeceteereceeeeeeeteeee ettt eae e 10
What Are The Benefits? .......cc.oovieveiiiiiiiieeecee et 11
Tourism, Biodiversity, and Conservation.......cccccccuvveennnnns 12
BIOIVEISIEY 1vviveevieeeeee et e ettt ettt eae et e et e eaeeeaeeesenseeneeessenneennes 13
CONSEIVALION ....veeeveeereeereeureeteeeteeeteeeseereeseeseeeseeeseeseeseesseessesseeseenseensesnsenns 13
Biodiversity and Marine and Land Planning..........cccccoevveviiciiiiiiericiennnee. 14
Biodiversity and Environmental Impact .........cccccceeieieieiiieniiieneceeeeeeeans 16
Marine-Coastal Ecosystems.........ccccceeveeernnencceeeenenenenennnnnn. 18
What Are Marine-Coastal Ecosystems? ........cccovvveeeerieeiineieieeeeeeeereeeneene 19
What Are the Main Marine-Coastal Resources Used by Tourism?................ 21
Where Can I Get More Information?............ccceevveeieerienieciicieeieeeeereeveenne. 35

Lodging Infrastructure Construction ...........cccceeerevevennnne. 36
What Is the ISSUEP .oooviiviieiceiceeeeee e 37
Why Should T Care?........ooouieeieiiceiieeeeeeeeeeeeee et 37
What Can I Do ....eoioeeiieieeeeee et 38
Where Can I Get More Information?.........c..coevvvvvuiiiiiiiiiiiiieieeeeee e 41

Energy Management ......ccccccoiiiiiiiiiiiiiiiiiiiiiiiiiiinicccccenennnns 42
What Is the ISSUE? ..ooiieeiiiieeieeee e 43
Why Should T Care?.......ooouiiiieiiceiieeeeeeeeeeeee et 4
What Can I D02 ..c..ooouiieiiiieeiceeeeeeeeeee ettt Ah
Where Can I Get More Information?.........cc.coevvevuiieieiiinieeieeeeeeeree e 49

Water Management and Use..........ceueeeeeeeeeeeneeeneeeeneeneennnes 50
What Is the ISSUEY ..ooouviiiiii it 51
Why Should [ Care?........c.ocveieviiiiieieeieciieeeeetetesteee ettt eenns 51
What Can I D02 .....oooviieiieieeeceeeeeeeteeee ettt 52
Where Can I Get More Information?.........c.cccocvevvveieeeieciineieiececeeceeeneennes 53

Wastewater Management ........ccceuueeeeieeeeeneeeennnnncceeeeeeeeennns 54
What Is the ISSUEY ..ooeuviiieeii it 55
Why Should [ Care?........ccccveievieiiiriiiecieeeeeee sttt eenns 56
What Can I DY c...ooiiiieiiceeeee ettt 56

Where Can I Get More Information .........cccooeueeveeieeieeiieieeeeeeeeeeeeeveenne 59
















Marine-Coastal Ecosystems




What Are Marine-Coastal
Ecosystems?

The ocean is one of the most important tourist attractions in the world.
Many tourist destinations are to be found along coasts, and provide
such natural environments as sea, beaches, and coral reefs, as well as the
opportunity to enjoy watching interesting species, 1.e., fish, marine turtles,
dolphins, and many others. Tourist industry competitiveness directly relies
on conserving oceans and the numerous species living there. Hence, all
actions taken by a company to this end will be an excellent investment.
E.cosystems most relevant to marine biodiversity and humankind include:

Beaches: The natural geographic area where land and sea meet at the
same level. They are the home of many animals, such as birds, crabs and
mollusks. Many beaches are marine turtle egg-laying sites.

Mangrove swamps: These are coastal forests adapted to life in high
salinity and low water oxygen concentration environments. They border
much of tropical coasts and host large numbers of fish, mollusks, and

birds.

Estuaries: They are the region of interaction between rivers and
oceans, where tide and river flow action blends fresh and saltwater.
Consequently, estuaries consist mostlly of briny water. Abundant fertile
sediments carried by rivers usually accumulate in estuaries, which
usually host birds, reptiles, fish, crabs, shrimp, oysters, mussels, and
snails. Many fish captured at sea spend here part of their life cycle.

Seagrass beds: Beds of marine phanerogams (i.e.,Thalassia
testudinum) are ecosystems hosting a great diversity of organisms on
account of their high organic matter production and the variety of
substrates that provide shelter, food, and spaces to marine animals,
particularly mollusks. This phanerogam contributes to sediment
organic contents through rhyzome growth and decay; additionally,
it has effects on ocean water chemistry in areas with poor circula-
tion. An estimated 90% or more of the energy provided by Thalassia
reaches the higher trophic levels via debris. Being also a substrate for
a large variety of epiphytic algae, sometimes epiphyte biomass can be
equal to Thalassia leave biomass. These algae are a source of food
for organisms living in Thalassia beds. Thalassia beds are important
areas for the development of fish and invertebrate juvenile stages,
and as sheltering and feeding areas for other marine animals, such
as turtles.



Coral reefs: They are colonies of marine organisms formed by the asso-
ciation of an alga and a coral polyp. A great variety of coral algae, sea
plants and animals live associated to corals, forming what is known as a
whole as coral reefs. These are among the most productive ecosystems in
the planet.

Coastal seas: These are the areas around continents and islands with
abundant plankton and marine life, and are very important to recreation
and tourism, as well as to fishing activities. They are the home of many
fish varieties feeding large human populations, such as tuna, sardines, and
mackarel. Humpback whales usually give birth in warm coastal seas.

Sargassum communities: Macrocystis pyrifera, or giant sargassum, is
an important ecological and economic resource. It forms extensive forests or
beds that provide habitat, shelter, and food to numerous species with high
commercial value, such as abalone, lobster, and sea urchin. Also known as
giant kelp, giant bladder kelp, or seaweed, it is a giant brown alga inhabiting
the Pucific coast of North America and the the sub-Antarctic waters of South
America, South Africa, and New Zealand. It ranges from the intertidal zone to
a depth of some 30 meters and may form underwater forests. Its structures
are similar to those of true plants. Its greenish-brown “leaves” can grow
to more than half a meter long. Along the “stalk” there are small air-filled
bladders acting as floaters. Macrocystis populations are negatively affected
by high temperatures and low nutrient concentrations.




What Are the Main Marine-Coastal
Resources Used by Tourism?

This section describes the marine-coastal resources that are more relevant to
tourist activities. First, an overall description of the sea and its importance
is given, to then focus on three kinds of ecosystems: beaches, mangrove
swamps, and coral reefs. These tropical ecosystems provide many benefits
to society and are very popular destinations for tourists seeking leisure
and recreation, thus generating millions of dollars in revenues. In addi-
tion, two major wildlife groups are described: marine mammals (whales,
dolphins, sea lions, and manatees) and marine turtles. These two groups
were chosen on account of their being part of tourist products in many
countries around the world, and also because some of these species are
seriously endangered, and turtle and cetacean survival depends on many
countries’ collective action, given they are worldwide resources that move
about in many places.

The Ocean

The ocean is the part of earth surface filled with marine water. Continents
and large archipelagos divide it into five parts also known as oceans; Pacific
Ocean, Atlantic Ocean, Indian Ocean, Arctic Ocean, and Antarctic
Ocean. Oceans cover 71% of earth surface, with the Pacific being the
largest one. Although it is generally unknown to us, the sea can be as rich
and diverse as terra firma.

While ocean depth is variable, the mean depth is 4 km. The deepest part
is in the Mananas Trench, reaching down to 11 km.

The ocean is made up of many ecosystems. Ocean water is in continuous
movement due to the influence of solar heat, earth rotation, and tides (in
turn influenced by moon gravity). Oceans have a temperate (12°C to
30°C) surface water layer reaching a variable depth that ranges from a
few tens to 400 or 500 meters, depending on the zone. Under this area
water 1s cold, with temperatures between 5°C and -1°C.

Marine currents are like rivers flowing at different speeds, depths, and in
different directions, and having a great influence on global climate and

marine ecosystems. I he Gulf Stream, for instance, carries 50 times
as much water per second as all rivers in the planet combined, and
its warm waters are the reason why northwestern Europe has a
more temperate climate than American continent lands at the same
latitude. Streams such as Peru and Benguela currents, the latter in
southwestern Africa, produce true marine bonanzas through the
upwelling of nutrient-rich waters that create an overabundance of
plankton, fish, and marine birds.

Marine and coastal environments combine sand dunes, rocky shores,
cliffs, beaches, estuaries, lagoons, wetlands, mangrove swamps, coral
reefs, and seaweeds. Underwater landscapes are also extraordinarily
diverse, with spectacular geological features, such as huge mountain
ranges and deep canyons.

Ocean food chain base is phytoplankton, made up of unicellular algae
living off sun energy (i.e., they photosynthesize) and water nutrients.
These microorganisms bloom in an ocean surface layer reaching up
to 100 meters in depth. In turn, phytoplankton 1s a source of food
for zooplankton, a community of tiny animals, some of them unicel-
lular and other more complex, such as knill, small jellyfish, crabs, and
shrimp. Larger creatures, such as fish and baleen whales, feed on both
phytoplankton and zooplankton. Other creatures, like tuna, feed on
those fish. In turn, they serve as food for sharks and dolphins, among
others.

Interesting food relationships also develop in coastal zones. For instance,
marine turtles lay their eggs on beaches, where they are consumed
by crabs, black vultures, frigate birds, coatis, reptiles, weasels, and
house and stray dogs, among others. At the high tide mark, crocodiles
also wait patiently for adult marine turtles and hatchlings, which are
included in their list of prey.

Just as we find deserts and tropical forests in dry land, biodiversity
is also unevenly distributed at sea. In some sectors the ocean floor
is covered by large sandy tracts resembling the Sahara Desert and
exhibiting low biodiversity. At the other extreme, we find the equiva-
lent of tropical forests, 1.e., coral reefs. Finally, there are dark areas
in the ocean, which are home to interesting creatures adapted to the



extreme conditions, with some of them even capable of glowing in

the dark.

Marine-coastal and island ecosystems are the place where sea and
land meet. The most biologically productive areas in oceans are
often found mostly in these shallow and sunlit areas where nutrients
come from dry land, and currents and winds bring up and move rich
sediments from the bottom of the ocean. These waters are the basis
of the world’s fishing industry. To many species living all or most of
their life at sea, 1.e., fish, marine turtles, humpback whales, and many
more, the marine-coastal strip is essential to their reproduction.

American Pacific and Atlantic tropical shores host very similar wild-
life, since dominant species in both shores belong to the same genera.
Pacific fauna, however, is exposed to wider temperature and salinity
ranges than Atlantic wildlife.

Coastal ecosystems are intertwined through very complex relationships,
such as found in mangrove swamps, coastal lagoons, and beach dune
systems, acting as containment barriers against erosion and floods.

The marine-coastal zone is home to over half of the earth’s popula-
tion, being one of the most productive areas in the planet. In addition
to providing a series of benefits, such as transportation, food, energy,
minerals, and recreation, oceans play an essential role as regulators of
global climate. The “society-coast-ocean” relationship, however, has
been been unequal: in exchange for the benefits we receive, we return
pollution, mangrove reduction, wetland drying, sand mining, and
overexploitation of resources, among other things.

The Beach

From the scientific point of view, a beach is defined as a geomorphological
feature responding to conditions of sediment supply, wave, tide, current
and wind action on a time scale ranging from hours to thousands of years
and varying from place to place. There are, however, several simpler defi-
nitions describing a beach as: a) parts of land that are covered and uncov-
ered by water through tide action, from the highest flood tide to the lowest
ebb tide limits every year, or b) the accumulation of non-consolidated sedi-
ments (sand, gravel, fine gravel, and pebbles) extending from the the mean
ebb tide line to some physiographic change, such as a dune field, or to the
point where permanent vegetation is established. That is to say, beaches
do not include the portion remaining permanently under water and where
wave and sediment transportation processes are most important.

Some of the world’s most famous destinations are known for their beaches.
Lured by their scenic beauty, tourists come to enjoy the sun, the water,
the sand, and the rich biological diversity. The tourist industry, however,
often contributes to deteriorating and destructing the natural attractions
that initially prompted their development. Tourism competitiveness relies
directly on preserving beaches, and large and small species inhabiting or
frequenting them. Therefore, all efforts made by a company to this end
will be an excellent investment in its business success.

On top of being ideal places to sunbathe and swim, beaches are the result
of powerful natural forces, such as waves, marine currents, wind, rivers,
and biodiversity, keeping them in a process of constant change. Some
Caribbean island beaches, for instance, are fed with sand carried by the
wind from as far as the Sahara Desert across the Atlantic. On the other
hand, a great deal of the white sand in beaches next to coral reefs comes
from ground limestone that has gone through parrot fish digestive system.

Erosion and deposition cycles, where sand is either lost or deposited with
material gains, contribute to shaping and positioning beaches. These
cycles may be influenced by human activities occurring far away from these
ecosystems, for instance, deforestation or massive sand mining from a river

bed.

Beaches are a point of junction between land ecosystems, like tropical
forests and deserts, and the sea. Hence, both marine wildlife, 1.e., turtles,
crabs, and snails, can be found together with land wildlife, such as jaguars,




tapirs, and monkeys. In fact, marine turtles coming ashore to lay their eggs
are in the menu of jaguars. Many invertebrates living on beaches, like poly-
chaetes, crabs, and mollusks, are major sources of food to other species
and also act as controllers of other organism populations. For example,
crabs consume and damage turtle eggs, feeding also on hatchlings and thus
helping control their population. Based on the different types of materials
making up beaches, they can be classified into rocky, muddy, and sandy

beaches.

Rocky Beaches: Green, brown, red, and blue-green algae live on
rocky beach submerged areas and provide food and protection to
plant eaters, such as snails, sea urchins, chitons, and crabs. There are
also filterfeeding creatures that live clinging to rocks, such as sponges,
sea anemones, corals, and clams, which feed on seaweed fragments,
plankton, and organic matter particles carried by waves. There are
also mobile filterfeeders, such as crabs, and carnivores, i.e., snails,
crabs, and some fish. Further down there are starfish, octopi, and
fish living among the rocks. Rocky beach surface is an ideal place
for Galapagos sea lions and marine iguanas. They are also used by
some bird species for nesting and by some fish species, like needle-
fish, for spawning. Rocky beaches are also the home of vegetation.
For example, on the Central American Pacific coast some species,
like the gumbo-limbo tree (Bursera simaruba) and the barbed-wire
cactus (Acanthocereus tetragonus), can be found. Rocky beaches are
subject to strong natural pressures, but they are rather tolerant of man-
made damages. Nevertheless, pollution and overharvesting of snails,
lobsters, and fish result in the loss of major resources and lead to
undesirable rocky ecosystem changes.

Muddy Beaches: Muddy beaches are made of fine sediments
deposited by rivers flowing into the ocean in their vicinity. Many of
their inhabitants are adapted to live buried in the mud, where they
feed on particles and small suspended organisms. Other common
inhabitants are polychaetes, small mud-burrowing worms that exhibit
bright colors, like red, pink, or green. Crabs, lobsters, shrimp, and
marine snails can also be found here. Microalgae present on these
beaches contribute with important nutrients to marine systems.

Sandy Beaches: Beach sands may exhibit quite different
looks, depending on the type of rock originating them. For
instance, volcanic sand is black, whereas coral reef sand is
usually white. Sandy beaches do not have primary producers,
such as algae and phytoplankton, and hence their inhabitants
rely on sea nutrients brought by currents and waves, or contrib-
uted by land ecosystems. Beach creatures may show a lot of
variation in shapes, sizes, and colors. Sandy beaches are less
stable than rocky or muddy ones. Consequently, most of their
inhabitants, i.e., clams, polychaetes, crabs, pillbugs, and starfish,
remain buried in the sand. Some are so tiny that live comfort-
ably in the spaces between grains of sand. On many beaches
it is common to find blue land crabs (Cardisoma crassum) and
hermit crabs (Coenobita compressus). Some fish live and depend
directly on coastal sandy shoals. Marine turtles are common visi-
tors of many beaches, where they come to lay their eggs. Much of
the organic matter they deposit as eggs remains there and helps
in natural plant fertilization, which, in turn, contributes to stabi-
lizing the beach and increase protection against storms. Many
a bird frequent beaches, including brown pelicans (Pelecanus
occidentalis), magnificent frigatebirds (Fregata magnificens),
and several sea gull species (Larus spp.). Beaches are key sites
during migration of some shorebird species, such as the spotted
sandpiper (Actitis macularia), the sanderling (Calidris alba),
and rare species like the American oystercatcher (Haematopus
palliatus) and the wandering tattler (Heteroscelus incanus). On
sandy beaches it i1s possible to find salt- and sand-tolerant plants,
such as sea grapes (Coccoloba uvifera), cocoplums (Chrysobal-
anus icaco), beach morning glory (Ipomoea pes-caprac), and
manchineel or beach apple (Hippomane mancinella). These
plants typically help control erosion.

Beaches provide different environmental services to both people and
the environment, particularly recreation, storm protection, utiliza-
tion of sand, minerals, or rocky materials, as well as shelter, nesting,





