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I

INTRODUCTION
Quintana Roo is a state of high contrast and great diversity - in its landscape, its

natural resources, and above all, its coastal resources (Jordan, 1979). It is located along
the eastern side of the Yucatan Peninsula (Figure 1, Appendix 1) with Belize to the
immediate south, and the Mexican states of Campeche and Yucatan to the west. The
nearly 900 km of coastline include all of Mexico's Caribbean shoreline, and a short
stretch in the north that technically belongs to the shore of the Gulf of Mexico (Merino,
Martin, Moreno and Jordan, 1980).
The state is underdeveloped in many regions (Cesar-Dachary and Arnaiz, 1983);
in others, hasty and ill-advised development practices have taken an enormous toll. More
than two-thirds of its municipalities are sparsely populated, and two centers of
development, with higher population densities, have emerged. These centers have fragile
economies profoundly dependent on the coastal environment and its resources (Miller,
1982). State and federal programs are underway for extensive development of coastal
areas, particularly for tourism (Bosselman, 1978), and fishing (Miller, 1982).
Unfortunately, these current development programs have not taken into account concerns
over environmental consequences. Planners have had to operate with limited written
information on the importance of the state's coastal orientation, and on the interactions
among the physical, chemical and biotic sectors of the coastal environment (PNE, 1984).
It is already apparent that some unrealistic capital investments and project site selections
have been made, and that a number of unattainable goals have been proposed (CesarDachary and Arnaiz, 1985).
The growing importance of coastal resources in the economy of Quintana Roo
can be grasped even more readily by considering the coastal orientation, or lack thereof,
at the national level in Mexico. At this level, coastal development is seldom considered
as a separate component within programs of the federal government (PLANADE, 1984).
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A well-focused coastal management program for the state of Quintana Roo, with
clearly defined policies and goals, will be crucial in guiding proper technical and
economic assistance from within the state, as well as coordinating outside assistance,
while minimizing ecologically adverse impacts. The success of a comprehensive and
effective management model for Quintana Roo will depend not only on decisions made
locally, but also nationally.

A. OBJECTIVE
The overall objective of this study is to propose a framework or model for
comprehensive management model of coastal development in Quintana Roo (Quintana
Roo's Coastal Management Program-QRCMP), using a regional approach.

COASTAL MANAGEMENT IN MEXICO

A. COASTAL ZONE MANAGEMENT CONCEPT
A coastal area occupies the territory between the ocean domain and the terrestrial
or interior domain (Sorensen, McCreary and Hershman, 1984). The term coastal
management refers to any governmental activity established for the purpose of utilizing
or preserving a resource or environment (e.g. economic development, habitat protection,
recreation) in that coastal area.
Within each coastal area, resources, uses, and environments must to be identified.
Man-made features are also included in the definition of coastal resources (e.g., local
architecture, historical land-marks, etc.) (Sorensen and Brandini, 1987). Coastal
resources, then, may be conceived as a continuum of several overlapping categories.
2

These categories include marine, coastal, terrestrial, economic, man-made, historical and
prehistorical, recreational, educational and scientific resources (Sorensen et al., 1984).
Some of these categories have already been identified within existing coastal
management plans in Mexico, although the plans have not been completely implemented
(PNE, 1984).

B. COASTAL ZONE MANAGEMENT IN MEXICO

Mexico has a 10,000 Km-long coastal zone bordering four major water bodies:
the Pacific Ocean, the Gulf of California, the Gulf of Mexico and the Caribbean Sea
(Merino, 1987).
Given this geographic reality, one would assume that Mexico maintained a strong
coastal orientation. Historically, however, Mexico has not shown great interest in its
coasts. Since colonial times, economic activities have been focused inland, and as a
consequence, the three most important economic centers, Mexico City, Guadalajara and
Monterrey, are all far from the coast, and only 12.7% of the total population lives in the
126 coastal municipalities (Merino, 1987).
Four major economic activities are managed in the coastal zone of Mexico: oil
and gas extraction, fisheries and fisheries-related activities, tourism activities, and marine
transportation. These activities are managed by means of national sectoral planning, a
concept in which each of the activities is considered a separate category deserving
specific and separate development planning. The exclusive, unrelated structure of these
development plans exemplifies the single-purpose nature of sectoral planning, and fails to
make the necessary next step of integrating the plans of these sectors into a coherent
coastal development plan for the nation. For example, ports throughout the coastal areas
of Mexico have been developed according to demand generated by other coastal and
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inland activities rather than by following a planning process which would establish the
guide for future activities (Baudelaire, 1986, Merino, 1987)
Mexican coasts are under the authority of numerous agencies that have different
and often contradictory attributes and mandates for management of coastal lands, waters
and resources (Merino, 1987). A number of specialized federal ministries have specific
responsibilities and objectives. These include the Ministry of Fisheries (SEPESSecretaria de Pesca), the Ministry of Urban Development and Ecology (SEDUESecretarla de Desarrollo Urbano y Ecologia), the Ministry of Transport and
Communications (SCT-Secretaria de Comunicaciones y Transportes), the Ministry of
Land Law Reform (SRA-Secretaria de la Reforma Agraria), and the Ministry of the Navy
(Secretaria de Marina). Often, the lack of coordination among these agencies produces
incomplete or redundant information leading to actions that are not as effective as they
could be. To be effective, a considerable degree of cooperation would be required among
the branches of the Federal Executive, but such cooperation is absent most of the time
(Merino, op.cit.).
Increasingly, programs for development of very circumscribed geographic areas
or regions are being produced by the federal government. Examples of regional
development in the coastal zone are the tourist corridor of Cancan in the Mexican
Caribbean (SECTUR, 1984), Loreto and Los Cabos in Baja California (SECTUR,
op.cit.), and the natural reserves and parks established in coastal areas by the Ministry of
Urban Development and Ecology (PNE, 1984).
In the cases in which a regional development planning approach has been utilized,
several political and economic modifications to the prevailing bureaucratic framework
have been intended. Regardless of the strong centralized government, the state
governments ask for more power, and municipal powers claims to be taken into
consideration. State governments concerned with particular regional development
projects need greater budget and revenue generating power, and need to be allowed to
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regulate development throughout the developed region domain (Argaes and Maldonado,
1980).
The traditional economy of Quintana Roo rested on an inland agricultural base.
Since the state is changing from a revenue-poor economy to a fast-growing economy
based on its coastal resources, mainly tourism and fisheries, a state coastal management
program must be implemented as the planning structure for regional development and
stabilization of sustained resource use.

HI A BASIS FOR COASTAL MANAGEMENT PROGRAM
DEVELOPMENT IN QUINTANA ROO

A.
1 PHYSICAL ASPECTS OF THE STUDY AREA
Many aspects of Quintana Roo's physical landscape have been described in the
literature (Cesar-Dachary and Arnaiz, 1983; Lopez-Ornat, 1983; Yaiiez-Arancibia, 1985;
Garcia and Falcon, 1986). The following section reviews elements of the physical
landscape as they relate to coastal resources.

a. COASTAL CHARACTERISTICS

Quintana Roo, the youngest state in Mexico, changed from a territory to a state in
1974. It lies in the tropical region, between Latitudes 210 23'N and 180 23'N and
Longitudes 860 44'W and 890 26'W. The land area of the state is 50,843 sq km, with
860 km of coastline, 21,000 sq km of continental shelf, and 87,300 ha of embayments
and lagoons.
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At the northern end of the state, fishing activity is focused on the Yucatan Bank
of the Campeche Shelf, an area richly endowed with marine resources (CIQRO, 1980).
This broad and relatively shallow platform is the submarine extension of the limestone
shelf underlying the peninsula (Figure 2, Appendix 1), and there are numerous snapper
banks and shrimping grounds located along the bottom. The north shore is fronted by a
series of offshore bars and sand cays which extend around the northeast corner of the
state (Back, Hanshaw, Herman and Van Driel, 1986).
In contrast to the shallow platform off the northeast coast, the shelf area of the
eastern shore is relatively limited (Figure 2, Appendix 1). The bottom slopes away rather
abruptly along virtually the entire coast, and depths of more than 100 meters are regularly
encountered within 2 or 3 km of the strand. Further offshore, the seafloor quickly drops
away in a series of terraces to depths of approximately 900 meters. Coralline reefs fringe
these shores and play an important role in fishing activities (CIQRO, 1980).
The eastern coast is generally low-lying, and mostly consists of stretches of white
sandy beach broken by low cliffs and rocky promontories. Often, lagoons and mangrove
flats are located immediately behind the beach ridge. Midway down the coast are 2 large
shallow bays, Ascension, and Espiritu Santo (Figure 2, Appendix 1), bordered by thick
mangrove forests and further inland,backed by swamp or mangrove flats. Chetumal Bay,
at the far southern end of the state is also fringed by mangrove forest and surrounded by
low swamp ground. Turtle grass (Thalassia testudinum) meadows carpet much of the
sandy floor of the bays and areas along the coast protected by reefs (Miller, 1982).

b. TIDES AND CURRENTS
The tidal range of the coast of Quintana Roo is small. There are no tide tables for the
area, but observations indicate fluctuations of less than one-half meter (Craig, 1966;
Bradly, 1971). These fluctuations pose few problems for fishermen.
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Along the coast, a surface current (between 0 and 600 m deep) runs from south to
north at an average velocity of 1.5 to 2 knots/hr (CIQRO, 1980) (Figure 3, Appendix 1).
This current originates in the Atlantic ocean, and is named the Caribbean Current. The
average surface temperature of this current ranges between 250C and 280C, for February
and August, respectively. The average salinity is 36 ppm (Santana, 1980).
The 21,000 sq. km of continental shelf in this region represent about 40% of the
total land area of the state.
In the far southern end of the state approximately 25 km offshore, lies Banco
Chinchorro, a large atoll-like reef complex. Navigation inside the reef is generally
restricted to craft of shallow draft (less than 2 meters), and even they must exercise
considerable caution to avoid the patch reefs scattered throughout the area (CIQRO,
1984).

c. CLIMATE
Land temperatures in Quintana Roo vary minimally. In general the climate (Figure 4,
Appendix 1) belongs to Koeppen's type Aw (tropical savanna) (Garcia and Falcon,
1986). Monthly averages only range from 24°C to 270C, with the lowest temperatures
occurring in January (23.00C), and the highest in July and August (27.80C).
Precipitation occurs primarily during the summer months of June, July and September,
with an average of 1,300 mm annually (Garcia and Falcon, op.cit.).
From February to September, winds are generally out of the east with frequent
shifts to the southeast from April to June, when they are called "Surestes" (CIQRO,
1980). Tropical storms and hurricanes most often occur from August through October.
An examination of the record since 1886 by Jauregui and Cruz (1980), revealed that, in
that time 25 hurricanes have struck the coast, and that another 47 have passed or struck
within approximately 250 km of the Quintana Roo coast.
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d. THE KARST LANDSCAPE
The most distinctive topographic feature of Quintana Roo is the flat, uplifted,
calcareous marine formation (Perez, Medina, Segura and Castellanos, 1980). With few
exceptions, the shore along the coast of Quintana Roo is only slightly above sea level and
exhibits little relief. Sinkhole-coves (aguadas, cenotes, akalches and sartenejas) are
found throughout the state, and many along the coastal plain are connected by caverns
which lead to the sea (CIQRO, 1984). Fish species tolerant of reduced salinity levels
frequently migrate to and from the coves connected with the sea (Multer, 1970).
Soils are young and organic, and cannot support much agriculture. Those crops
which can be grown are no longer profitable. Chicle and hemp, once boom crops, have
declined in value on the world market over the last 2 decades (Cesar-Dachary and
Arnaiz, 1984). Some soils have been extracted for construction purposes, in particular,
the white calcareous sand (Orme, 1987).
Where the land has remained undisturbed for many years, dense forests are
supported. The sclerophyllus leaves of the trees and shrubs are adapted to a long dry
season, giving the forests an appearance similar those found in California or Australia.
However, not much pristine forest remains in Quintana Roo. The land has been used for
"slash and burn" subsistence agriculture since the time of the early Mayans (CesarDachary and Arnaiz, 1980). In all of Mexico, Quintana Roo devotes the least land to
agriculture; 2.8% of its total area (Cesar-Dachary and Arnaiz, 1983). Grassland
constitutes 13.8% of the land in Quintana Roo and cattle ranching is in its infancy
(Lopez-Ornat, 1983).

e. HYDROLOGY
Hydrological conditions of Quintana Roo are unique; despite heavy precipitation
(1,100 to 1,300 mm per year), there are only two rivers, both of which constitute the
southern border of the state, the Azul and the Hondo rivers. Most of the rain water is
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filtered through the calcareous ground and runs underground toward the coast at very
shallow depths, about 12.5 m or less. Therefore, there are no erosion processes that could
contribute to deep soils of sedimentary origin (LeGrand, 1973).

f. VEGETATION
According to Rzedowski (1981), Quintana Roo has the following vegetation
types: perennial tropical rain forest, deciduous tropical forest, spiny forest and aquatic
and subaquatic vegetation. Tropical rain forest is characteristic of 50% land in Quintana
Roo, from altitudes 0 to 60 meters (Garcia and Falcon, 1986). The deciduous tropical
forest is characteristic of Cozumel Island in a climate of average annual temperatures of
200C and 28°C. Under the spiny forest type, Rzedowsky (1981) includes heterogeneous
vegetation communities made up of low spiny shrubs.
Aquatic and subaquatic vegetation is confined mainly to the northern part of the
state, but it is present in the Ascension and Espiritu Santo bays and in its area of
influence; and includes saline marshes, mangroves, and seagrass beds, as discussed
further in the section dealing with coastal resources.

A.2 POPULATION
The population of Quintana Roo had the fastest growth-rate in Mexico (9.5% per
year) during the last decade. According to INEGI (1987), the state's total labor force,
including individuals more than 12 years old is 209,585 inhabitants (55.2%).
Quintana Roo has been subdivided into 7 municipalities, politically determined
and containing 867 localities. Of the 7 municipalities, 6 contain substantial shoreline
area (Figure 5, Appendix 1). The principal population centers are Chetumal, which is the
state capital, Cozumel, and Cancun with populations in 1980 of 32,212, 23,270, and
32,000, respectively. A comparison of population growth and age composition of
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Quintana Roo, at the beginning of this century and in 1980 is presented in Figure 6
(Appendix 1); showing an unbalanced structure at 1910, with a population characterized
mainly by young men; while in 1980, the large proportion of children below the age of
12 is apparent, also in a more balanced structure between men and women.
The state has three institutions of higher education: The National Pedagogic
University (state unit), the Agricultural Technical Institute No. 16, and the Regional
Technologic Institute of Chetumal. These institutions are primarily devoted to technical
and teacher training. Quintana Roo lacks institutions with schools of scientific and
advanced studies. There is consequently no research base schools resident in the state
(Cesar-Dachary and Arnaiz, 1984).

A.3 HISTORIC CONTEXT
The racial mix of the population of Quintana Roo is a result of historic and politic
events that may be traced to the immigration of the Mayas-Itzaes from the south during
the period from 415-435 A.D. (Cesar-Dachary and Arnaiz, 1984).
Several attempts to politically annex the territory of Quintana Roo to Mexico
occurred during colonial times (early 1600's) (Cesar-Dachary and Arnaiz, 1984). From
the first four decades of this century, Quintana Roo was a land made up almost
exclusively of adventurers and grown men; women and children represented only a minor
segment of the population sector (Figure 6, Appendix 1). According to the first census of
the area in 1930, all registered population centers contained no more than 20 inhabitants
each (Cesar-Dachary and Arnaiz, 1984).
The revolutionary period (1910's) brought political instability and distrust to the
Mayans of Quintana Roo impeding the expansion of their communities. In addition to
mistreating the native residents during this period, British firms exploited natural
resources such as gum (Manilkara zapota), ink tree (Haematoxylon campechanum), and
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fine woods (Red cedar, Cedrela mexicana and mahogany, Swietenia macropila) (CIQRO,
1980).
During the 1920's and 1930's, an increase in population resulted from the
movement of other Mayans into the territory in search of work in the timber and gum
industries (Cesar-Dachary and Arnaiz, 1984). It was then that President Pascual Ortis
Rubio (1931), decreed the annexation of Quintana Roo to the states of Campeche and
Yucatan (Cesar-Dachary and Arnaiz, 1984). This action angered.the Mayans, who
continued to fight for the sovereignty of their own territory until 1935, when President
Lazar° Cardenas conceded to Quintana Roo its prior status as a federal territory. This
determination increased the stability of the region, by contributing to a more recognizable
social structure and political organization; communal lands and drinking water services
were established, and public buildings were erected (Cesar-Dachary and Arnaiz, 1983).
Recent historical accounts and production data reveal that wholesale exploitation
of the marine resources did not begin until after the middle of the 20th century, as a quite
sudden development (Miller, 1982). Between 1960 to 1970, fisheries and coastal tourism
became the major reasons for population growth. Many people settled along the coast as
lines of communication and transportation expanded (Figure 7, Appendix 1). In the
north, local residents were attracted by the emerging tourist development (Garcia, 1980);
in the south, some fishery communities formed, concentrating on scale-fish, shark and
turtle (Miller, 1982). Cooperatives, established since the early 1930's, did not begin to
function until 1960's and 1970's, when it became obvious that the lobster resource, by
law exploitable only through this social arrangement, was substantial, and with the
recognition that there was a considerable existing market for it (Miller, op.cit.).
The population of Quintana Roo may be characterized by an irregular pattern of
immigration. Prior to 1940 this pattern was dependent on the exploitation of terrestrial
resources, whereas in the last two decades, tourism and fisheries became the main
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supports of development (Cesar-Dachary and Arnaiz, 1985). Since current indications
are that the rate of coastal exploitation will continue to increase, the dangers of
environmental degradation and resource depletion are readily apparent.

A.4 COASTAL RESOURCES OF QUINTANA ROO
The geographic area supports a wide variety of terrestrial and aquatic
environments which are representative of the Yucatan Peninsula, and of the Mexican
Caribbean as a whole. These include resources such as sand beaches, mangroves,
estuaries, marshes, seagrass beds and coral reefs (Tellez, et al., 1980).

a. SAND BEACHES
The white beaches of Quintana Roo are a product of the erosion of the parallel
reef barrier. It is the whiteness of the sand that, combined with the reduced amount of
organic matter in the coastal waters of the Caribbean Sea, which give the waters a
characteristic deep blue color.
The calcium content of the sand explains the distribution of several dune
vegetation types. The major communities occurring on the Quintana Roo beaches are the
thicket types formed by Caribbean species: Euphorbia buxifolia, Hymenocalis spp. and
Coccoloba uvifera (Moreno and Espejel, 1986).
In the northern part of the state, where backdune vegetation consists of tropical
rain forest, there are more complex communities of dune thickets (Moreno and Espejel,
op. cit.).

b. MANGROVES
Mangroves dominate most of the intertidal and supratidal lands of Quintana Roo
(Tellez et al., 1980), with Red mangrove (Rizophora mangle), the dominant species.
12

Garcia and Falcon (1986) cite a total expanse of 1,600 ha in Quintana Roo covered by
mangrove and marshes. This estimate could be somewhat low, however, since more
recent and precise studies (Olmsted, Lopez and Duran, 1983) give this same estimate for
the Sian Ka'an Biosphere Reserve area alone (see Figure 8, Appendix 1).
The southern part of the coast is covered by dwarf mangrove forests, forming
sparse, scattered communities of shrub-like mangrove species, seldom reaching two
meters in height. The dominant vegetative species is Rhizophora mangle (red mangrove)
(Olmsted et al., 1983).
In contrast, the northern part of the coast is characterized by fringe type forest,
with an average height of 10 meters. Fringe mangroves cover the slightly sloping
shorelines of this region and are present in most exposed open bays with more saline
waters (Olmsted et al., 1983), such as Nichupte. Further inland, the main species are
botoncillo (Conocarpus erecta), and black mangrove (Avicennia nitida).
In bays on the south coast, several dozen mangrove islets have formed as a result
of the protective structure of the coral reef. The small ones (10-20 m in diameter) called
"mogotes," and bigger ones (larger than 20 m) called "cayos," support mainly Rhizophora
mangle, and to a lesser extent Avicennia germinans. The importance of these mangrove
islets lies in their function as waterfowl nesting, fish nursing, and shelter areas (CIQRO,
1984).

c. ESTUARIES
With minor exceptions, most landforms along the coast of Quintana Roo consist
of semi-enclosed bodies of water, which contribute to substantial biological importance
as well as geomorphic significance. Despite the lack of river discharge, that is
technically necessary for definition as an estuary, Quintana Roo nevertheless exhibits
significant underground freshwater discharge into the semi-enclosed landforms, or small
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bays, thus approximating the physical characteristics of a true estuary (Back, Hanshaw,
Pyle, Plummer and Weide 1979).

d. SEAGRASS BEDS AND MARSHES
Seagrass beds in the waters of Quintana Roo are dominated by Thalassia
testudinum and Halodule wrightii. These species commonly occur at depths of 1 to 10
meters, and are most commonly located in the zone between the shore and coral reef
where they are protected from high wave action.
The distribution of Seagrass beds is thought to be based on a number of
interrelated factors including depth, waves, currents, substratum, turbidity, and light
penetration (Jordan et al., 1980). Areas of particularly thick growth occur to the south of
Xcalak and in front of Rio Hondo, in and around Espiritu Santo and Ascension bays, and
north to Puerto Morelos and Cancan (Miller, 1882).
While seagrasses have no major economic or commercial uses in Quintana Roo,
they have been reportedly used as a source of green manure (fertilizer) (Snedaker and
Getter, 1985). The primary ecological relevance of seagrasses in Quintana Roo is in
providing a major habitat and food resource for adjacent bare areas; the beds are high in
organic productivity, with annual production values ranging from 200 gC (grams of
Carbon) per m2 to 3,000 gC/m2 (Merino et al., 1980). They provide cover and are rich
feeding areas for a number of species of considerable commercial importance, such as
mullet, snapper, turtles, and conch (Merino et al., 1980).
Marshes are mainly represented by such grass and sedge species as Cladium spp.,
Typha spp. and Phragmites spp. These types of vegetation occupy great expanses in the
north and south of the state, and as a well defined but narrow strip, marshes also extend
all along the coast.
Marshes are important elements of the Quintana Roo wetlands. When present in
calcareous soils they are frequently associated with "petenes," which are distinctive
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botanical formations supporting a series of vegetative associations in a concentric
arrangement, and exhibiting indicating a gradual transition from the interior dry zones to
the encircling marshes. Petenes are present only in calcareous marshes, and are restricted
to the Yucatan and southern Florida peninsulas (Olmsted et al., 1980).

e.

CORAL REEFS

The most outstanding feature of Quintana Roo's coast is the presence of a coral
reef barrier, which runs along the entire length of the coast (218 km) except for few
interruptions. In length, this formation is second only to Australia's Great Barrier Reef
(Jordan et al., 1980). Barrier, fringe and patch reefs are found along the coast. Common
coral species include: Porites porites, Montastraea cavernosa, Acropora cervicornis,
Acropora palmata, Diploria labyrinthiformis, Agaricia agaricites, Millepora complanata,
Manicina arcolata and Isophyllastrea rigida (Jordan, 1979).
The great importance of the coral reefs of Quintana Roo has been described by
Snedaker and Getter (1984), (Jordan et al., 1980), and (Jordan, 1979, 1978), who discuss
their ecological roles and potential uses, as well as alternative management possibilities
(Jordan et al., 1980). The particular location and parallel orientation of the barrier reef in
relation to the coast has been shown by Merino et al., (1980) to weaken incoming waves,
thus minimizing erosion and coastal hazards behind the reef. One of the most prominent
roles of the reef recognized in these studies is the creation of a diverse habitat for the
perpetuation of numerous species, with large numbers of sessile and mobile organisms
(Snedaker and Getter, 1984).
A unique feature of the coral reef in Quintana Roo is its pattern of growing
inward toward the coast, in contrast to the general behavior of most barriers, which grow
out toward the sea (Snedaker and Getter, 1984). According to Jordan et al., (1980) this
phenomenon is influenced by the disposition of the underlying continental shelf. This
characteristic, combined with the nearness of the reef to the coast (1 to 3 km), provides
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unusual reef accessibility and safety for tourist and recreation purposes. Reefs on the
northern and central Quintana Roo have been subjected to the greatest pressure with
regard to overfishing and souvenier hunting.

B. MAJOR ECONOMIC SECTORS
Some of the major consequences of human immigration to Quintana Roo over the
last decade have been the need for importation of food, adaptation to drastically altered
life-styles, and most important, the complex changes brought by the four-fold increase in
population (Figure 9, Appendix 1) (Cesar-Dachary and Arnaiz, 1984).
Tourism and fisheries are the principal sources of income in Quintana Roo at
present. However, use of underground water, extraction of products from tropical rain
forests, and hunting are also important activities among the inhabitants (Cesar-Dachary
and Arnaiz, 1984).

B.1 TOURISM DEVELOPMENT
Worldwide attention has been attracted to FONATUR (Fondo National de
Fomento al Turismo), the Mexican tourism authority largely responsible for the
development of tourism in Quintana Roo. When FONATUR selected the state of
Quintana Roo for development, the enormous potential for improvement in the economy
was not readily apparent to the impoverished squatters who lived in the territory.
Mexican governmental officials however, saw the Caribbean coast of Quintana Roo as an
untapped gold mine (Bosselman, 1978).
Ready governmental financing and strong presidential support enabled
FONATUR to undertake development projects speedily. FONATUR's powers are broad;
it may buy, develop, and sell land, subject, however, to the intricate system of laws
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designed to preserve the rights of Mexican nationals and, particularly, small farmers.
Beyond that, it is responsible for orchestrating the activities of other federal and state
agencies.
Ambitious efforts, begun in the early 1970's, to create a tourist resort in Quintana
Roo raised many eyebrows in a state not historically known for any major potential for
development. The economic benefits promised by proponents of coastal-oriented
tourism development in Quintana Roo were attractive, and did bring increased prosperity.
First, tourism brought badly needed foreign exchange, some of which was utilized
to import manufactured goods and services in order to further speed modernization.
Second, the turnover of this revenue in the local economy contributed to domestic
economic growth. Third, the industry created jobs. By the mid-1970's Cancun was in
full operation and many workers were needed to keep the resorts functional.
Development of tourism in Quintana Roo was intended to provide more stable
earnings than the fluctuating revenues from agricultural or fishing activities. Recently,
however, the impact of tourism in Quintana Roo has begun to be more critically assessed.
The following section summarizes evidence of the benefits as well as the costs of
tourism, and analyzes a variety of external factors that have affected tourism's
contribution to the economic development of Quintana Roo.
The natural environment of coastal Quintana Roo has been profoundly
transformed since the implementation of the original tourism development plan
(Bosselman, 1978). Initially covered with mangrove, wetlands, and tropical forest, the
coastal land margin not only bears scars of years of slash and burn agriculture, but also
scrawny cattle graze on sparse vegetation over much of the area. Though FONATUR
had hoped to take advantage of Quintana Roo's natural assets, it saw no need to preserve
as an entity the natural environment (Bosselman, 1978).
Fishing and hunting by local residents is common in areas surrounding the tourist
resorts (Cesar-Dachary and Arnaiz, 1984). During midsummer, when catching lobsters is
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illegal, nevertheless they are widely available in local restaurants (Miller, 1982), a clear
example of overexploitation of the natural resources upon which tourism depends.
Limnologists from the University of Mexico (UNAM) have found strong signs of
deterioration, mainly as a result of eutrophication in Nichupte and Bojorges lagoons, and
in the sea waters adjacent to the resort area of Cancan (Excelsior, 1987). Construction of
permanent sewage-treatment facilities for the whole Cancan tourism complex remains
behind schedule (Excelsior, 1987). There have been increases in turbidity of lagoon
waters which are obviously related to dredging and to microbial activity stimulated by
sewer effluent. Clues to physical damage may be apparent already in the waters of
Cancan, Puerto Morelos and Cozumel (Miller, 1982).
The mangrove forest in the northern end of the state is currently under the most
destructive pressure from landfill in the areas of Cancan, Puerto Juarez and Isla Mujeres,
most of it associated with development of tourism (Bosselman, 1978). Around Puerto
Morelos, former mangrove forest areas have been filled in to provide sites for homes and
an industrial park (Excelsior, 1987).

B.2 FISHERIES
The contribution of fisheries to Quintana Roo's total production increased
annually between 1970 and 1980, from 2% to 14.2% (Miller, 1982). On a national scale,
the contribution of the state's fisheries to the gross national product (GNP) increased
from .7% to 1.5% during the same period (SEPES, 1986).
The economic importance of fisheries in Quintana Roo is based more on
resources from the Gulf of Mexico than from the Caribbean (Miller, 1982). Upwelling in
the Yucatan channel and the high river discharge, combined with shallow water and the
abundant coastal lagoons, provide the productive conditions for fisheries along the
northern coast of Quintana Roo. In contrast, the absence of river discharge into the
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Caribbean keeps the waters clear, oligotropic, and relatively unproductive (Miller, 1982).
However, the formation of a coralline barrier reef along the entire continental shelf of the
state, and the 18 lagoons along the coasts, increase the possibilities for fisheries
development in Quintana Roo (Miller, 1982).
The biotic potential of fishery resources along the state is not known in detail.
However, a large number of commercially valued species have been recognized (Miller,
1982). Lobster production in Quintana Roo is 18.9% of the total national catch and this
percentage is threatening to exceed the maximum sustainable yield of lobster in the
region (SEPES, 1986). Conch and marine turtles are now protected species, due to overexploitation almost to the point of near extinction during past decades (Miller, 1982).
While the conch harvest has been assigned quotas by the cooperative societies that
exploit the species, marine turtles are now completely protected (Miller, 1982). A
specific project to protect conch from over-exploitation has been developed by the
federal government (SEPES), and has included the establishment of a research center
specializing in conch aquaculture (INEGI, 1987).
Despite the great economic potential of the fisheries in Quintana Roo, this
industry has probably not been maximally utilized. Activities have centered on the
exploitation of a few species (e.g. lobster, and shark) and the great diversity of bony fish
(e.g. snapper, grouper and tuna) have not been recognized for the rich resource they
represent (Miller, 1982). Few studies have been made to address the impact of fisheries
on the coastal and marine environment of Quintana Roo (Cesar-Dachary and Arnaiz,
1985, Jordan et al., 1980; Merino et al., 1980; Miller, 1982;).
Only in recent years has the state government promoted harvesting, processing
and marketing of some of the lesser known ocean species. The state enterprise
"Tiburonera del Caribe" has been successful in marketing diverse products obtained from
sharks (Cesar-Dachary and Arnaiz, 1984).
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Fisheries in Quintana Roo are supported and directed by eight offices attached to
SEPES (Ministry of Fisheries). In 1984, the fishing industry in Quintana Roo had 575
vessels (1.2% of the total number registered in Mexico). Only 44 are open sea craft, and
of those, 26 are shrimp boats. The remaining 531 are used for shoreline fishing. Almost
90% of the craft are cooperatively owned while the remainder 12% are privately owned.
There are eight fish processing plants in Quintana Roo, six for freezing, one for
canning and one for miscellaneous purposes. Total processing capacity is 1.8 tons per
hour, which is .2% of the national capacity (1034.9 tons per hour) (INEGI, 1987).
Cooperatives make up a majority of the commercial fishing fleets. Registered
membership in fishing cooperative societies increased in 1985 to 1247 members.
The fishing industry has just started to gain some economic importance.
Currently development policies have resulted in a specialized fishery to produce luxury
products for export. While this has brought employment and some degree of financial
independence among fishermen, the consequences on population dynamics of affected
species seam not to have been considered (Miller, 1982).

B.3 PORT DEVELOPMENT
The primary limiting factor in port development along the coasts of Quintana Roo
has been shallow waters. The principal ports in Quintana Roo are currently located at
Cozumel, Isla Mujeres, Puerto Morelos, Playa del Carmen, Chetumal and Cancun, and
are utilized primarily for tourism and fisheries (INEGI, 1987).
In a break with the Mexican tradition of little or no private investment in ports,
private investors are financing and building a new deep water seaport in Quintana Roo
(Orme, 1987). This port is designated primarily for exporting of limestone and at peak
capacity is expected to handle to 60,000 tons of limestone daily (Orme, 1987). The
federal government is also improving the fishery stations at Holbox and Chetumal
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(INEGI, 1987). The emergence of projects such as these indicates a move to a broader
coastal development on the part of private sector and state government in Quintana Roo.

C. ANALYSIS OF THE CURRENT ENVIRONMENTAL POLICIES
RELATED TO COASTAL MANAGEMENT IN QUINTANA ROO
Within the National Plan of Development (PLANADE, 1983-1988), the economic
sectors pertaining to the coasts are fisheries, ports and shipping, transport, agriculture,
tourism and industry. Unfortunately, the objectives for these sectors have been stated in
the plan with little consideration of the cross-sectoral implications.
In an attempt to address these shortcomings, the Ministry of Urban Development
and Ecology was created in 1983 to coordinate coastal management projects, at least in
terms of environmental protection. Since its creation, SEDUE has moved in the direction
of reorganizing development programs according to the National Program of Ecology
(PNE, 1984).
The primary objective of the National Program of Ecology is to attempt a
comprehensive review of all government and private management projects, including
those with implications for coastal resource use. The environmental impacts are assessed
on a regional basis (PNE, 1984). This document has recognized the value of coastal
resources in the national economy, and considers the impact of one economic sector on
another. However, it falls short of defining the full array of possible coastal management
strategies. It calls for modest incremental improvements in such strategies as land use
planning, environmental impact assessment, shoreline exclusion, natural protected areas,
and air and water pollution control programs (Sorensen et al., 1984).
Each of the management strategies is described in the Program in a broad sense.
The need for environmental impact assessment, under a regional framework, is
particularly emphasized in the document. Two of its specific objectives pertaining to
coastal management are: a) development of economically productive use plans for
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alternatives in coastal and marine ecosystems according to their potential, and 2) the
simultaneous use of all impact procedures to those projects that may have regional
ecological impacts, particularly tourism, ports, urbanization and industry.
For each proposed management strategy, the National Program of Ecology
requires the consideration of possible impacts on the following four areas:
- natural resources.
- social processes.
- political and economic structure.
- availability of information.
The National Program of Ecology was intended to guide four years (1984-1988)
of development under an ecological framework. Even within that four year period,
however, the program was found to be excessively rigid in that it was unable to
accommodate rapidly changing physical and social circumstances (PLANADE, 1983) in
the time period covered.
Although Quintana Roo has been a Mexican state since 1974, the state is still a
microcosm, intermingling its own traditional culture with external influences from the
rest of the country and other nations. This mixture of traditional and borrowed culture
has yet to be acknowledged by policy-makers; the two facets must be integrated before
important decisions can be successfully made or activities performed.
The shift from a natural environment to a tourist oriented culture also has policymaking implications for ecological stability, wildlife habitat and recreational facilities.
Again, current governmental administrations, federal and state, have been slow to
recognize the changing situation.
The current federal government has a strong commitment to rapid economic
development, mainly by private tourism groups, but it lacks a planning strategy for a
formal management system to guide the new coastal development. As has been pointed
out, numerous separate agencies have mandates to manage coastal lands, or waters, or
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terrestrial resources in Quintana Roo. Most of these agencies are federal. Given the
degree of uncoordinated planning among these primarily federal agencies, an alternative
coastal management program for Quintana Roo should certainly promote diverse,
decentralized solutions at the state level.
The only framework for regional development in Quintana Roo is found in the
goals of the National Development Plan of Mexico (1983-1988), which lacks clear
policies on coastal development at either the state or national level. However, in a nonmandatory section, the National Plan of Development contains recommended courses of
action for achieving the stated goals. Key legislative items for the management of
coastal resources that must be included in the plan in order to support the Quintana Roo's
Coastal Management Program proposed here include: 1) the "ZEMT" (PNE, 1984),
which regulates uses and alterations along the ocean shore, and 2), the Federal Law for
Environmental Protection (PNE, 1984), which sets the legal framework for coastal
resource quality, recreational access, urbanization and maintenance of open space.
It is evident at all levels that economic and social development along the coastline
of Quintana Roo have not improved nor even maintained the quality of life among its
native residents. Among other sectors, the deterioration of socio-economic and political
conditions in the state indicates a lack of public participation in decision-making at the
local level (Cesar-Dachary and Arnaiz, 1984).

IV REQUIREMENTS AND CONSIDERATIONS FOR DEVELOPING
THE QRCMP
Federal and state planners are not yet aware of the specific resource constraints on
the coastal zone of Quintana Roo. However, researchers point out that in the evolution
from a traditionally inland based economy to one based on a greater degree of coastal
orientation, the government must be pressured to exert greater control over all coastal
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development projects (Argaes and Maldonado, 1980; CIQRO, 1984; PLANADE, 1983;
PNE, 1984; Prawl, Medlin and Gross, 1984).
Public hearings, meetings, conferences and workshops, will initiate the slow, but
effective process of consensus building, bringing together the different agencies and
planners that usually are not in contact, despite the interdependence of their activities
(Templet, 1986). A model for coastal development for Quintana Roo must consider
these factors in order to allow sufficient flexibility and at the same time be attuned to
current environmental and socio-cultural conditions. The use of a coastal management
program would enhance cooperation at state and higher levels. The following guidelines
have been derived from a coastal management model for developing countries proposed
by Templet (1986). These guidelines are intended to tailor the coastal management
model according to the development needs for Quintana Roo:
1. Strong involvement of the municipal governments is important in creating
linkages among different governmental levels and the population. The use of surveys,
plans, and self-help projects for the localities will gain their help and trust.
2. Public participation in coastal development projects should be encouraged at
appropriate levels. In Quintana Roo, this might optimally occur at the municipal level,
since the political and economic divisions of the state are already established at that level.
3. The inclusion of Mayan tradition by appealing to the local customs, ethics and
folk wisdom, may reinforce aspects of the model for coastal management, instill an
ecological understanding, and add the strenght of traditional culture to the model.
4. The use of simple visual materials to support decision-making would enhance
effectiveness in conveying technical information to municipalities, agencies, and
government personnel, as well as citizens.
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V PROPOSAL OF A COMPREHENSIVE MODEL FOR THE QRCMP
This section will establish the importance of coordinating a variety of natural
resource management strategies, with the eventual aim of achieving coastal management
goals within the current atmosphere of strong development efforts in Quintana Roo.
A series of government strategies will be suggested to enhance sensitivity to the
local culture of Quintana Roo in order to facilitate agreement between the local
governments or "municipios," the state and the federal governments. A state agency with
unique responsibilities of coordinating and promoting the coastal management program is
the key factor in the implementation of this process.

A. COASTAL MANAGEMENT STRATEGIES FOR QUINTANA ROO
Bearing in mind that the ultimate purpose of resource management is the
sustained social welfare for present and future generations, the principal objective of the
Quintana Roo Coastal Management Program (QRCMP) proposed here is: to achieve a
balance between economic development and maintenance of the natural environment,
consistent with the needed development, an increasing orientation towards the economic
use of its coasts, geographic conditions, and availability of technical information and
expertise.

A.1 BROAD SECTORAL PLANNING
Broad scope sectoral planning has been proposed by Sorensen et al., (1984), as a
possible remedy to existing short-sighted and narrow development planning techniques.
Broad sectoral planning is a management approach to help the transition into more
integrated management strategies. Since institutions have an ingrained tendency to only
make marginal adjustments when confronted with change. Consequently, broad scope,
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single-sector planning is more likely to be implemented than any other management
strategy as the first step towards change. Given the characteristics of Quintana Roo, the
following strategies for resource conservation are proposed as aspects of broad scope
sectoral planning necessary for a more integrated coastal management program.

A.2 COASTAL ATLAS OF QUINTANA ROO / INVENTORY
A coastal atlas is a systematic compilation, interpretation, and display of
information linked to a specific set of coastal issues, organized for the entire state. A
coastal atlas can be developed, as recommended by Brown et al.,(1980), from the
inventory and evaluation of coastal zone resources, environments, and land and water
uses.
The state of Quintana Roo might benefit from the creation of a coastal atlas that
would combine both existing and newly gathered data. For the monitoring system,
particularly in inaccessible areas, utilization of remote sensing research techniques could
prove effective. The atlas would facilitate the establishment of programs to optimize the
maintenance of environmental quality by careful reconciliation of resource use to
resource capacity.
A coastal atlas is not a simple data base or the mapping of one or several sites;
rather, it involves the thorough integration of multiple data bases, thereby creating a
complex information system. A coastal atlas should contain a series of up-to-date
descriptive and interpretative maps, as well as a conceptually organized data bases e.g.,
tables with information on geographical, geological, biological, and land use parameters
for natural resources (Sorensen et al., 1984).
In order to interrelate on a common base, the coastal resource information
throughout the state of Quintana Roo, it may be established an information merging
procedure, performed through computarized map overlay; this is done by computer
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coding land information, to end up with a system designed to store, manipulate and
display the geographic information, commonly named geographic information system
(GIS).
The GIS of Quintana Roo, must be able to handle locational and descriptive data.
In spite of the initial expense, considering hardware and software, the establishment of
the Quintana Roo's GIS, will have numerous applications, being an unvaluable
management tool. To establish the Quintana Roo's GIS, a series of actions should be
first accomplished;
- Definition and acquisition of the proper computer equipment;
- Selection of the appropriate geocoding process;
- Operational availability of the GIS analysis to resource evaluators.

A.3 STATE - WIDE LAND USE PLANNING
Land use planning consists primarily of producing maps and policies that are
subsequently translated into a set of guidelines and legally binding rules, such as zoning
ordinances. Of the various types of zoning, overlay zoning is a technique often used to
protect sensitive resources. This technique consists of the transposing of existing land
use restrictions and designations onto a map, in order to enable the recognition and
analysis of possible use patterns within a particular area, thereby facilitating the
development of comprehensive zoning strategies (Sorensen et al., 1984).
As mentioned in the previous section, one of the aims of the National Ecology
Program is the establishment of a land use planning program. For the QRCMP, it is
critical that this strategy be grounded on a state-wide planning basis, rather than a
national one. By taking into consideration both the goals and policies of the National
Ecology Program and the unique characteristics and needs of Quintana Roo, a successful
central management program could capitalize on the advantages of state regulation, while
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at the same time fine-tuning a local approach in dealing with exploitation or multiple use
conflicts.
One of the benefits of including all regional municipalities within the state-wide
land use plan would be that lessons learned in one local area could be readily adapted to
other locales within the same land use system.
Zoning ordinances will be critical in determining the success or failure of land use
planning in Quintana Roo. Once the zoning is defined, along with the types of uses
allowed for each zone, decision-making for the issuance or rejection of development
permits will be greatly simplified.
For rural areas, the tradition of opportunistic land use may present a problem,
although, in contrast to what has happened in other Mexican states, land tenure in
Quintana Roo is comparatively well defined (Cesar-Dachary and Arnaiz, 1983). This
factor will facilitate the implementation of a regional land use plan.

A.4 FEDERAL - STATE SHORELINE EXCLUSION ZONE
Shorelands are the portion of the coastal zone where the inland connection to the
shoreline and coastal waters is most apparent (Sorensen et al., 1984). The concept is
used in regulatory programs which specifically prohibit or significantly limit certain uses
within a strip or band of terrestrial coastal zone area. Relative to the public, the shoreline
zone is variously designed to address protection for public access, hazard avoidance
programs, protection for sensitive habitats, water quality protection, and visual protection
(Sorensen et al., 1984). There are two types of shoreline exclusion programs: 1) those
with fixed upland and offshore dimensions, and 2), those defined on the basis of the
features of the shoreline (Sorensen, et.al., 1984). For the QRCMP it is proposed to adopt
a "state-federal" shoreline exclusion combination consisting of: (1) a 20 meter shoreland
zone along all coastlines, corresponding to the existing federal regulation of the ZFMT;
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and, (2) a variable width shoreland zone, corresponding a new state regulation. The
width will be determined by the ecological characteristics of the land contiguous to the
federal shoreline exclusion zone. In' this way, natural features, such as mangroves or
estuaries, can be managed in a more comprehensive way, ensuring that they are protected
wherever they occur.

AS SPECIAL AREA PROGRAMS
Special area programs refer to a series of activities oriented to land use regulation,
economic development, resource or environmental management, or a combination
thereof. They are multisectoral in nature and their geographic focus is typically larger
than a single city or municipality, but less than the entire state (Sorensen, et.al., 1984).
Such programs usually deal with economic development issues that cross the
boundaries of municipal governments and encompass a significant natural resource, such
as an embayment, estuary, mangrove hydrologic unit, or a reef barrier area.
According to the socio-economic development of the last 20 years, the coast of
Quintana Roo could be organized into six categories of special area socio-economic and
environmental planning (Figure 10, Appendix 1):
I) Marginal North: Including the most northern zone limited by the CanctinMthida highway in the north, and by the state of Yucatan in the west.
II) Developed North: Including the Cancun tourist zone and those areas affected
by this resort it would be bounded by the marginal-north in the north, and the TulumCoba road in the south.
III) Marginal Center: Including the Biosphere Reserve of Sian Ka' an, from Tulum
south to Xcalak.
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IV) Developed South: Including the Chetumal urban area and agriculturalforestry influenced zones. Programs for these four regions would include economic
development aspects balanced by the management of significant natural resources.
V) Coral Reefs: Including the barrier reef along the coast and the Chinchorro
Reef off the southeastern coast of the state.
VI) Offshore Islands: Including Isla Mujeres and Cozumel. Even though these
islands are included in the Developed North area, because their specific characteristics,
they will be treated separately under two other special area plans.

A.6 CRITICAL COASTAL AREA PROTECTION
Under the current framework, critical area protection programs are designated by
the federal government, and are promoted to a considerable degree by representatives of
the federal agency in state offices (CIQRO, 1984). The designation of a critical area is
given in order to preserve a particular type of sensitive environment, an endangered
species, or a natural process, such as water mixing in an estuary.
Critical coastal area protection has been established in Quintana Roo through the
protected coastal areas network, as mandated in the National System of Protected
Ecological Areas (SINAP) (PNE, 1984).
This strategy has been used successfully in Quintana Roo; currently more than
10% of the total state area is protected (CIQRO, 1984). Sian Ka'an, a biosphere reserve
in the state's center, occupies more than 500,000 ha, including the Ascension and
Espiritu Santo bays (CIQRO, 1984) (Figure 8, Appendix 1). Other protected areas,
situated at the north of the state are Contoy island, which is a sanctuary for marine birds
and turtles and some specific portions of the barrier reefs, Punta Cancun and Punta Nizuc
(PNE, 1984).
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The integration of the critical area protection strategy into QRCMP should
emphasize the recognition of protected coastal areas as a natural reserve subsystem, at the
national-level, providing more specific management according to their coastal condition.
Up to now, the establishment of critical areas for hazard protection purposes is a
designation which has not been used in Quintana Roo. One obvious benefit of the early
identification of hazardous areas within the Quintana Roo's coasts would be in alerting
both developers and agencies responsible for land regulation to potential natural hazards,
such as hurricane and tropical ocean storms. Currently, there are no emergency
contingency plans for areas that are frequented by bad storms or hurricanes, in spite of
the Jauregui et al., (1980) study based on 1871-1978 data, which established that for
Quintana Roo, the probability of a hurrican in a given area is:
For Cancun: 1 every 22 years.
For Chetumal: 1 every 54 years.
For Cozumel: 1 every 14 years.
For Tulum: 1 every 18 years.

A.7 LAND ACQUISITION
Land acquisition as a management tool has a long history in Mexico. In regions
undergoing rapid development, such as Quintana Roo, this strategy might prove
particularly effective.
To insure preservation of critical areas, it is essential that the conservation status
of the coastal land not be affected by changes in ownership. Land stewardship by the
central government, from a legal point of view, may be the best way to achieve this.
Possible scenarios might include the establishment of a coastal reserve on land which is
already government property, or the judicious use of the expropriation process for
acquisition of privately owned land, for example. The transaction might include
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acquisition of some, rather than all, of the property rights. The basic ownership would
not have to change but the rights to use the land, to hunt, to fish, or to develop the
property might be forfeited (Vargas, 1984). This situation, however, would reduce
benefits from the property to the owner; therefore some type of compensation must be
proposed, such as the right to use some resource in the sorrounding areas, or to provide
access to jobs in coastal management related activities.
In some cases, land acquisition programs have helped restore degraded natural
areas and return them to uses that protect environmental values (Miller, 1980), such as
the case of Chacahua National Park (Vargas, op.cit.).

A.8 ENVIRONMENTAL IMPACT ASSESSMENT
An environmental impact assessment approach should be required in the
regulation of any coastal development in Quintana Roo. This strategy examines specific
project proposals for their projected impact on natural, social and economic systems. A
key part of this strategy is to plan for the minimization of the most serious environmental
consequences without undermining the objectives of development in economic and social
terms.
For Quintana Roo, the environmental impact assessment process would develop
and test a system to classify and set standards for environmental characteristics, based on
the particular combination of soils, geology, topography, hydrology and biology. Once
these standards are defined, policies and guidelines can be established for different types
of development activities.
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B PROPOSED INSTITUTIONAL ARRANGEMENTS FOR THE QRCMP
Implementation of the QRCMP will occur through institutional arrangements at
municipal, state and federal levels. Particular responsibilities and organization will be
structured as follows:

B.1 MUNICIPAL LEVEL
Benito Juarez, Cozumel, Felipe Carrillo Puerto, Isla Mujeres, Lazar° Cardenas,
and Oth6n P. Blanco.
- Inter-municipal agreements for the establishment of the QRCMP and the
Quintana Roo Coastal Coordinating Agency.
- Promotion and care of activities within each municipality.
- Municipal public involvement program.
- Public participation in planning and decision-making process.

B.2 STATE-LEVEL
A Quintana Roo Coastal Coordination Agency, would be established with a
council or commission made up of representatives from related sectors. In this way, the
agency could act as promoter, facilitator, negotiator, and as a mechanism for program
enforcement. The agency would be established through consensual municipal agreement,
and would function in three primary areas: promotion, coordination and reporting.

a. PROMOTION
- Federal programs related to the coastal area.
- Municipal participation and technical training.
- Public involvement and educational programs.
- State, regional, national and international agreements.
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- Recognition of local attributes and values.

b. COORDINATION
- Federal programs.
- Definition of priority activities.
- Municipal programs - individual and bilateral.
- Community activities.
- Decision-making process.
- Researching activities within national and international institutions.

c. REPORTING
- Gathering and updating of information.
- Information publication.
- Periodical notifications (newsletter); monthly and annual reports.
- Conferences, regional meetings; international symposia and workshops.

B.3 FEDERAL - LEVEL
Agency responsibility
a. SEDUE
- Land use planning.
- Regulation of Urban development.
- Environmental impact assessment. (Implementation definition and
enforcement).
- Mitigation process.
- Exclusive Economic Zone.
- Pollution regulation - standards definition.
- Protected coastal areas.
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- Wildlife management.
b. SCT
- Port construction and regulation, including designated port areas, maintenance
and operation.
- Highway network regulation, construction, maintenance and operation.

c. SEPES

- Fisheries regulation.
- Technical assistance.
- Fisheries inventory.
- Fishermen cooperatives regulation.
- Processing of fishing products.
- Permits and season definition for capture.
- Budget administration for infrastructure and equipment.
d. SECTUR
- FONATUR - tourism promotion and regulation.
- Financial support for tourism.
- Developing regional plans.
- Land use regulation of tourist areas.

e. MINISTRY OF THE NAVY
- Guarding of coastal resources and activities.
- Coastal regulation and enforcement.
1. SRA

- Regulates land tenancy of communal properties "ejidos", existing adjacent to
or within coastal areas.
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g. SARH
- Management and regulation of the groundwater system.
- Climate monitoring system.

h. SEP
- Management and regulation of public education programs.

C. SUMMARY OF THE MODEL
The proposed institutional organization and coordination of the QRCMP is shown
in Figure 11 (Appendix 1) as a box model. Note that at the state-level, the Coastal
Coordinating Agency acts as a mediator for both federal mandates within each statefederal unit, and for issues pertinent to each municipality as well. The three basic
functions of the Coastal Coordinating Agency within an integrative approach will be: 1)
promotion, 2) coordination, and 3) reporting.
A flow chart presents the steps and the elements of the management strategies to
be implemented in the QRCMP. (Figure 12, Appendix 1). In the outermost part at the
right of the Figure, are showed the steps in the phase development with the
corresponding elements to the left at each phase level. The environmental impact
assessment process (EIA), is represented as a stop-light, because it involves all the other
elements and represents a regulatory process. Program evaluation, portrayed in the
Figure as a feedback system, will provide the adjustment procedure for the program. It is
important to note the interdependence of the elements within the program.
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VI RECOMMENDATIONS
From a strategic perspective, the foundations for a comprehensive management
plan for the coasts of Quintana Roo should focus on these areas in particular: A) legal
and financial support, B) public involvement and education, C) natural resource and
social data gathering, D) the definition of the carrying capacity of intensive use areas, E)
strengthening the underwater management process, and F) evolution towards balanced
urbanization development and use patterns.

A. LEGAL AND FINANCIAL SUPPORT FOR THE QRCMP
Article 115 of the Mexican Constitution establishes the principle of "Municipal
Independence and Economic Strength" (Pan American Union, 1964), which states that
municipal governments have the right to prioritize decision-making over resources
located in their municipality. Programs developed within their jurisdiction should be
consistent with municipal decisions.

A.1 LEGAL RECOGNITION OF THE QRCMP AND THE STATE
COORDINATING AGENCY
"Municipal participation agreements" such as the Quintana Roo coastal
management program, could be established under the direction of a new state program
Coordinating agency that would be legally recognized by federal and state governments.

A.2 FEDERAL - STATE SHORELINE EXCLUSION ZONE
Article 115 of the Mexican Constitution supports the decision-making
independence of coastal municipality's. This legal decree might be used for the
establishment of State Maritime-Terrestrial Zones (ZEMT), which could be defined
according to the physical and biological characteristics of the coast within Quintana Roo.
By permitting more flexible state management, this innovative legal framework can thus
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be translated into greater protection of coastal systems and processes. One bear in mind
two existing considerations:
- The Federal Maritime Land Zone (ZFMT) is a national-level fixed strip of
coastline of 20 m width, delimited by the high tide, with land tenure and use assigned
entirely by the federal government.
- The State Maritime Land Zone (ZEMT) will vary in width according to
ecological characteristics. This variable width will not change the type of land
stewardship, but will define the type of resource uses and facilities allowed within the
ZEMT.

A.3 FINANCIAL SUPPORT
The federal government of Mexico has established an agreement for providing
"strength" to municipal governments within the context of Article 115 of the Mexican
Constitution, via the transference of income from fees imposed on concessions for the
use of the ZFMT, e.g., by tourist facilities. Because this economic benefit can be quite
considerable, part of it could be designated to support the QRCMP.

B.1 PUBLIC INVOLVEMENT IN RESOURCE MANAGEMENT
The development of public participation programs in resource management are
well documented (Sewell and Burton 1971; Swell and Coppock, 1977; Prawl, et
al.,1984). Ideally, public participation is looked on as a positive contribution toward
more effective decision-making. From a practical perspective, however, decisions which
are socially and environmentally acceptable and, at the same time, economically feasible
are difficult to arrive at with such participation. A decision requires the weighting of a
myriad of factors and this is often difficult to do satisfactorily in public forums.
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The value of public involvement lies in its long range motivational effect on
resource conservation. Prawl, et al., (1984) have stressed the need for public
involvement at all decision making levels. In the case of Quintana Roo participants in
the coastal management process, ranging from financing agencies such as FONATUR to
the general public, would represent a vital aspect of comprehensive management,
because public involvement is particularly needed where resource limits are ignored or
misunderstood. New coastal management regulations might have a better chance of
being accepted and enforced if local communities, including immigrants to the state,
were made aware of the benefits that could occur as a result of their input.
Public hearings, symposia, forums, and discussion panels might prove effective
methods of public involvement for urban citizens in Quintana Roo. Community visits,
radio programs, local meetings, and informal publications might be more suitable for
rural communities.
The Ministry of Education (SEP), could utilize municipal media centers, and state
government resources in order to publicize actions and issues of local or regional
concern.
At the rural level, planning representatives from fisheries, tourism and businesses
should include social service activities within rural communities in their education plan,
in order to prepare locals for their roles in future decision making.

B.2 EDUCATION
Much of the lack of improvement in quality of life for most Quintana Roo locals
may be attributable to a lack of "institutional" attention to the matter by the two biggest
regional employment sectors: fisheries and tourism. The use of large amounts of
unskilled labor in Quintana Roo by tourism, was limited to the short period of initial
growth. As tourism expanded, it became more reliant on highly skilled labor. This
situation created labor shortages and led to the importation of better trained employees
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from several other Mexican states. The need for bringing outside labor to Quintana Roo
remains great; the local pool of appropriate trained workers is insufficient.
Immigration restrictions are not an acceptable remedy at present. A long term
solution may lie in increasing financial aid for the establishment of training programs for
locals; such aid could derive from foreign exchange and profits of tourism. An
educational development project supported by these means would initially need to focus
on the training of locals in the operation of tourist-related skills and then train them as
staff in specialized management positions.
A short term education project on coastal management, in addition to courses
implemented at higher levels of education, would be useful at a regional level.

C. NATURAL RESOURCE AND SOCIAL DATA GATHERING
High priority should be given to the collecting of primary data on coastal
resources. Considerable information is needed on physical, ecological, and socio-cultural
characteristics of Quintana Roo.
Future surveys should focus on attitudes and values of local residents relating to
coastal development, especially their opinions on technological change and alternative
sources of income. Ultimately, the solution lies within an appropriate coastal
development framework. In the long run, state government programs to develop the
coasts of Quintana Roo can provide employment opportunities in sectors other than
fisheries and tourism. Attention must be given, however, to ecological constraints on
such development

D. CARRYING CAPACITY DEFINITION
Zones with intensive use will require the definition of their carrying capacity, in
order to maintain an optimum level of use while minimizing resource deterioration. In
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this context, the specificity of the study to determine the carrying capacity will depend on
the type of use and the characteristics of a given area. For instance, urban areas should
be evaluated according to goods and services (e.g., water, streets, security) that can be
supplied within standards of acceptability and social welfare, on the other hand, the
carrying capacity of a reef area used by tourists for snorkelling will be determined
basically by the potential impact on the biotic characteristics of the reef communities.

E. HYDROLOGICAL CONSTRAINTS ON DEVELOPMENT
As population densities increase in Quintana Roo, demands on the aquifer will
inevitably increase also, creating the potential for fresh water shortages and pollution.
As a result of increasing demand for fresh water, the hydrologic balance is being
disrupted, with both direct and indirect results. For instance, the pumping of high
discharge wells has resulted in the contamination of low-discharge wells by pathogens
and dissolved solids (Doehring and Butler, 1974). Interception of fresh water before it
reaches the sea seems a possible solution. Seasonal variations in volume will clearly
affect the ecological and economic feasibility of such a project.
In further considering the possibility of underground fresh water interception, the
effects of the diminution of freshwater on coastal marine ecosystems becomes important.
High stakes are involved, since inshore waters are the most productive, being the
breeding grounds and refuge areas for numerous species. The most obvious consequence
of this disruption would be an increase of salinity in brackish areas. Also, terrestrial
mineral nutrients would be diminished. According to this scenario, interception has the
potential og seriously disrupting the ecological balance of near-shore environments in
Quintana Roo (Miller, 1982).
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F. EVOLUTION TOWARDS BALANCED URBANIZATION PATTERNS
In the desire for the expansion of tourism in Quintana Roo, inadequate forecasting
has led to overloading, congestion and urban problems, especially in Cancun.
Urbanization planning measures should be directed at restraining and redirecting growth
rather than encouraging it in this region. To this end, FONATUR has adopted measures
to increase the carrying capacity of the region by opening more zones for urban growth,
to alleviate the current urban pressures and, at the same time, maintain and even increase
the number of visitors. From an environmental perspective, however, tourism planners in
Quintana Roo should recognize that some environments are more vulnerable than others
and cannot be improved upon, and that these environments have limits to their carring
capacity for tourist use. Prior to any future financial commitment, alternative
development policies should be considered and assessed for their feasibility, limitations,
effects, and ability to satisfy the needs of the permanent residents.

VII CONCLUSIONS
The state of Quintana Roo has developed a strong coastal orientation to its current
socio-economic development, relative to the rest of the Mexican Republic. Quintana Roo
is experiencing explosive population growth, and is hard pressed to meet the increasing
needs and rising expectations of its coastal communities. Federal planners targeted the
state for coastal tourism and fisheries. The development of these industries has created
strong economic incentives for regional development at the state level. However, little is
known about the coastal systems of the state and their ability to sustain the increasing
pressure from the growth of such sectors.
Coastal management in Quintana Roo has improved due to the reorganization of
the federal government's national ecology program. More effective regulation, however,
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requires a more integrative and comprehensive approach to organization than the one that
presently exists. This would entail the reorganization of bureaucratic infrastructures,
streamlining and strengthening lines of communication.
When implementing any strategy in coastal management, it is important to
consider both direct and indirect effects of the strategy on all adjacent systems. Also
critical is the need for federal and state planners to pay strict attention to environmental
carrying capacities in order to ensure a coherent development plan.
The regional approach for the program proposed here, allows for minimizing
costs and risks, and if successful, it can be used as a model for other regional coasts. This
model can be implemented and supported by management strategies which already exist
within current Mexican governmental programs.
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Figure L Geographic Location of Quintana Roo
(Shaded area).
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Figure 2. Bathymetry Map of The Coast of Quintana Roo.
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Figure 3. Map of Currents along the Coast
of Quintana Roo.
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Figure 9. Population Growth in Quintana Roo 1910-1980.
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Figure 10. Zoning of Special Area Programs in Quintana Roo.
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Figure 12. Coastal Management Strategies Diagram.

